PROPOSED CHANGE RTS-74 TO DAEC TECHNICAL SPECIFICATIONS

I,

Affected Technical Snecifications

1T,

Appendix A of the Technical Specificatious for the DAEC (DPR-439)
provides as follows:

Specifications 2.1.A, 3,6,F and 3,12,A specify certain limits on
reactor operation concerning APRM High Flux Scram, APRM Rod Block,
Maximum Average Planar Linear Heat Generation Rate (MAPLHGR) and
recirculation loop operability.

Proposed Change in Technical Specifications

The licensees of DPR-49 propose the following change in the
Technical Specifications set forth in I above:

Delete portions of the Technical Specifications and replace with
the attached sheets as appropriate,

Justification for Proposed Change

This change is proposed so that reactor operation can be continmued
for greater than 24 hours after one recirculation loop is made or
found to be inoperable. The analysis and justification for single
loop operation is contained in the attached document NEDO-21226,
August 1976, '"Duane Arnold Energy Center License Amendment Sub-
mittal for Single-Loop Operation with the Bypass Flow Holes Plugged".

Review Proecedures

1

This proposed change has been reviewed by the DAEC Operations
Committee and Safety Committee which have found that this proposed
change does not involve a significant hazards consideration.
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SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

1.1 FUEL CLADDING INTEGRITY

B.

Applicability:

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

Objective:

To establish limits
which ensure the inte-
grity of the fuel
cladding.

Specifications:

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

The existence of 2 mini-
mum critical power
ratio (MCPR) less than
1.07 shall constitute
violation of the fuel
cladding integrity
safety limit.

Core Thermal Power
Limit (Reactor Pressure

€ 785 psig or Core Flow
<£70% of Rated)

WVhen the reactor pres-
sure is < 785 psig or
core flow is less than
10% of rated, the core.
thermal power shall not
exceed 25 percent of
rated thermal power.

2.

1

NTEGRIT

FUEL CLADDING

Applicability:

Applies to trip settings of
the instruments and devices
which are provided to pre-
vent the rezctor system
safety limits from being

- exceeded.

) 1§57

Objective:

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

Specifications:

The limiting saf .y s?stem
settings shall be as speci-
fied below:

Neutron Flux Trips

APRY High Flux Scrazm When In l

Run M-de.

For: operation with a peaking ;
factor less then 2,61 (7 x 7 array)
or 2.43 (8 x 8 array), the APRM
scram trip setpoint shall be as
shown on Fig. 2.1-1 and shall be:

S < (0.657 + 54)

with a maximum setpoiat of
120% rated power at 100%
rated recirculatinn flow or

-~
greater,
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SAFETY LIMIT

3

LTMITING SAFETY SYSTEM SETTING

&8 Powar Transient
To ensure that the
Safety Limits established

in Specification 1.1.A
and 1.1.B are not ex-
ceeced, each required
scram shall be initizted
by iits primary source
signal. A Safety Limit
shall be assumed to be
exceeded when scram is
accomplished by a means
other than the Primary
Source Signal.

D. VWith irradiated fuel in
the reactor vessel. he
water level shall ndot
be less than 12 in.
above the top of the
normal active fuel zone.

* 2,61 (7 x 7 array) or 2.43
(8 x 8 array)

Where: S

i

Setting in percent of
rated power
(1,593 uire).

Recirculation la0p
flow in percent of
rated flow. Rated
recirculation loop
flow is that recircu-
lation loop flow which
corresponds to 49x108
l1b/hr core flow.

MTPF Actual Maximum Total
peaking factor.

I

for alpeaking factor greater than
2,61 (7 x 7 array) or 2,43 (8 x 8
array), the APRM scram setpoiut

shall be:

| S
MTPF
NOTE: These settings assume
operation within the basic
thermal design criteria.
These criteria are LHGR €
18.5 Ki/ft (7 x 7 array) or 13.4
KW/ft (8 x 8 array) and MCPR 2
values as indicated in Table
3.12-2 times Kes where K is defined
by Figure 3.12-1, Therefore, at
full power, operation is not al-
lowed with total peaking factor
greater than * even if the scram
setting Is reduced. If it is
determined ithat either of these .
design crliteria is being violated
during operatioca, action must be
taken immediatelv to return to
operation within these criteria,.

S € (0.66 W + 54)
y

APRM High Flux Scram When In Run
Mode and Single Loop Operation,

For singlie loop operaticm with a
peaking factor less than or equal
to 2,61 (7 x 7 array) or 2,43

(8 x 8 array), the APRM scram trip
setpoint shall be:
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DAEC-1

LIMITING SAFETY SYSTEM SETTING

* 2,61 (7 x 7 array) or 2.43
(8 x 8 array)

2.

3.b,

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 per-
cent of rated power,

APRM Rod Block When in Run
Mode

For operation with a peaking
factor less the#n or equal to
2.61 (7 x 7 array) or 2,43

(8 x 8 array), the APRM Control
Rod Block setpoint shall be:

g £

(0.66 W + 42)

The definitions used above
for the APRM scram trip apply.

For a peaking factor greater
than 2.61 (7 x 7 array) or
2,43 (8 x 8 array), the APRM
Control Rod Block setpoint
shall be:

sS4 (0.66wW+42) LX)
MTPF

APRM Rod Block When in Run
Mode and Single Loop Operation

For single loop operation with
a peaking factor less than or

equal to 2,61 (7 x 7 array) or
2,43 (8 x 8 array), the APRM

gontrol Rod Block setpoint shall
e:

S & (0.66 W+ 38.7)

The aciinitions used above for
the APRM scram trip apply.

For a peaking factor greater
than 2,61 (7 x 7 array) or
2,43 (8 x 8 array), the APRM
Control Rod Block setpoint
shall be:

~

S & (0.66 W+ 28,7) LX)
MTPF
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Ty Not required to be operable when primary containment

integrity is not required.

8.  Not reguired to be operable when the reactor pressure

vessel head is not bolted to the vessel.

The APRM downscale trip is automatically bypassed when

the IRM instrumentation is operable and not high.

10. To be considered operable, APRM's A, B, C and D must
"have at least 9 LPRM inputs while APRM's E and F must have
at least 13 LPRM inputs. Additionally each APRM must have

at least 2 LPRM inputs per level.

o 49 Deleted

4i Deleted

13. The design permits closure of any two lines withocut

a scram being initiated.

14, The trip setting and alarm setting for the Main Steanm Line High

Radiation Monit 3 .
adlation Monitor shall be £ 6 X and22 £, respectively, Normal Rated Power

Backgrouad duriag the period prior to achieving 50 per cent rated power

for the first time.

April 1974
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"* LIMITING CONDITION FOR OPERATION

SURVEILLANCE REQUIREMENT

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 Limit-
ing Conditions for Operation
is to assure the performance
of the fuel rods.

Specifications

Maximum Average Planar
Linear Heat Generation
Rate (MZPLHG§5

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, 3,12-3, 3,12-4 and 3,12-5,
During periods of single loop
operation the limiting value shall
be no more than 0,86 times the
values shown in Figures 3,12-2,
3,12-3, 3.12-4 and 3,12-5, 1If at
any time during reactor power
operation it is determined by nor-
mal surveillance that the limiting
value for MAPLHGR (LAPLHCR) 1is
being exceeded, cction shall then.
be initiated within 15 minutes to
restore operation to within the
prescribed limits, If the MAPLHGR
(LAPLHGR) 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,

4.12 CORE THERMAL LIMITS

Applicability:

The Surveillance Require-
ments apply to the para-
meters which monitor the
fuel rod operating con-
ditions.

Objective

The Objective of the Sur-
veillance Requirements

is to specify thz type
and frequency of surveil-
lance to be applied to
the fuel rods. .

Specifications

A. Maximum Average Flanar
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 > 25% ratad thermal
power.






lowa Electric Light and Power Company




Evaluation of Change
With Respect to 10 CFR 50.92

The enclosed application is judged to involve no significant hazards based
upon the following information:

i)

ii)

1)

The enclosed application is for permanent licensing of Single Loop
Operation (SLO), i.e. operation with one recirculation loop out of
service. The NRC, by granting Iowa Electric temporary license
amendments in the past for SLO, has determined that such operation
does not involve a significant hazards consideration. As the present
application foliows the guidelines previously established by the NRC
for SLO, the enclosed amendment is therefore judged to involve no
significant hazards as well,

The enclosed amendment request is judged to involve no significant
hazards based upbon the precedent set by the NRC is granting similar
requests for other Operating Reactors.

In the April 6th 1983 Federal Register the NRC published a list of
examples of amendments that are not likely to involve a significant
hazards concern. Example number four of that list states:

"A relief granted upon demonstration of acceptable
operation from an operating restriction that was imposed
because acceptable operation was not yet demonstrated.
This assumes that the operating restriction ind the
criteria to be applied to a request for relief have been
estat .ished in a prior review and that it is justified in
the satisfactory way that the criteria have been met."

As the NRC has previously established the criteria for SLO and the
enclosed application follows those criteria, the amendment request is
judgec o0 fall within the scope of the above example.
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Revision 2

Proposed Changes - RTS-1248

Page Two

10) Change the bases for Sections 3.6 and 4.6 to allow SLO and to reference

11)
12)

13)
14)

15)

16)

the appropriate supporting analysis. Also, clarify the bases on jet pumos
(section 3.6.E) and out-of-service loop isolation (section J.6.F) for
SLO.

Add the core thermal limits LCU's for SLO to section 3.12.A and 3.12.C.

Update the bases for Section 3.12 to support 5.0 and to reference the SLU
nalysis.

Consolidate the text on page 3.12-5a onto 3.12-6.

Update the MCPR limits given in Table 3.12-¢ to reflect the increased
operating limits for Cycle 7 and to show the comparable limits for SLO.

Add required reference for SLO to footnote on Figures 3.12-5 through
3012’90

The following pages are renumbered as a result of deleting blank pages:
1.1-6 1.1-18
1.1-7 i.1-19
1.1-8 3.12-6
1.1-9 3.12-8
1.1-10 3.12-9
1.1-11 3.12-10
1.1-12 3.12-12
1.1-13 3.12-13
1.1-14 3.12-14
1.1-15 3.12-15
1.1-16 3.12-1b
1.1-17






1 DAEC-1
5 TABLE NO. TITLE PAGE NO.
4.2-0 Minimum Test and Calibration Frequency for 3.2-29
Radiation Moaitoring Systems
4,2-¢ Minimum Test Calibration Frequency for 3.2-30
Orywell Leak Detection
4.2-F Minimum Test Calibration Frequency for 3.2-31
Surveillance Instrumentation
4.2-G Minimum Test and Calibration Frequency 3.2-34
for Recirculation Pump Trip
3.6-1 Number of Specimens by Source 3.6-33
4.6-3 Safety Related Snubbers Accessible During 3.6-42
Normal Operation
4.6-4 Safety Related Snubbers I[naccessible During 3.6-44
Normal Operation
4.6-5 Safety Related Snubbers in High Radiation Area 3.6-48
During Shutdown and/or Especially Difficult to
Remove
3.7-1 Containment Penetrations Subject to Type "B" 3.7-20
Test Requirements
3.7-2 Containment Isolation Valves Subject to Type “C" 3.7-22
Test Requirements
3.7-3 Primary Containment Power Operated [solation 3.7-25
Valves
4.7-1 Summary Table of New Activated Carbon Physical 3.7-50
Properties
4.10-1 Summary Table of New Activated Carbon Physical 3.10-7
Properties
| 3.12-1 Deleted
|
| 3.12-2 MCPR Limits 3.12-10 |
3.13-1 Fire Detection Instruments 3.13-11
| 3.13-2 Required Fire Hose Stations 3.13-12
! 6.2-1 Winimum Shi!ft Crew Personnel and License 6.2-3
& ’ - - Requirements
| T 8.9-1 Protection Factors for Respirators 6.9-8
| f.11-1 Reporting Summary - Routine Reports 6.11-12

6.11-2 Reporting Sumnary - Non-routine Reports 6.11-14










SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

C. Power Transient

To ensure that the Safety Limits
established in Specificati.on
1.1.A and 1.1.8 are not exceeded,
each required scram shall be
initiated by its primary source
signal. A Safety Limit shall be
assumed to be exceeded when scram
is accomplished by a means other
than the Primary Source Signal.

0. With irradiated fuel in the
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 be
344.5 inches above vessel zero
(see Bases 3.2).

where: S = Setting in percent of

rated power (1,593 MWt)

W = Recirculation loop flow
in percent of rated flow.
Rated recirculation loop
flow is that
recirculation loop flow
which corresponds to
49x10% 1b/hr core flow.

For a MFLPD greater than FRP, tre
APRM scram setpoint shall be:

S < (0.66 W + 54) for two

FRP
P
recirculation loop operation, and

FRP

MFLPD
for one recirculation loop operation

S < (0.66 W + 50.5)

NOTE: These settings assume
operation within the basic
thermal design criteria. These
crit.-ia are LHGR< 13.4 KW/ft
(3x8 array) and MCPR > values as
indicated in Table 3.T2-Z times
K¢, where Kg is defined
by Fiqure 3,12-1. Therefore, at
full power, operation is not
allowed with MFLPD greater thar
ynity 2ven !’ the scram setting
is reduced., If it is determined
that either of trese design
criteria is bainy viclated during
operation, actiun must be takan
wmediately to return to
Jeration within these criteria,

APRM High Flux Scram

vhen in the REFUEL or STARTUP and
HOT STANDBY MODE, tne APRM scram
sha'l be set at less than

or equal to 15 percent of rated
power,
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c . CTY LIMIT LIMITING SAFETY SYSTEM SETTING

| We APRM Rod Block when in Run Mode.

For operation with MFLPD less
than or equal to FRP the APRM

a Control Rod Block setpoint shall
' be as shown on Fig. 2.1-1 and
shall be:

S < (0.66 W + 42)

The definitions used above for the
APRM scram trip apply.

For a MFLPD greater than FRP, the

APRM Control Rod Block setpoint
snall be:

S < (0.66 W + 42)

recirculation loop operation, and
FRP
MFLPD

|
S < (0.66 W + 38.5)

for one recirculation loop operation

4, For one recirculation loop
operation APRM flux noise will
be measured once per shift and
the recirculation pump speed will
be reduced if the flux noise
averaged over 1/2 hour exceeds
8% peak to peak, as measured on
the APRM chart recorder.

S IRM - The IRM scram shall be set
at less than or equal to 120/125
of full scale.

8. Scram and > 514.5 inches
Isolation on above vesse!
reactor low zero (+170" on
water level level

instruments)

C. Scram - turdine < 10 percent
stop valve valve closure
closure

0. Turpine control valve fast closure
shall occur within 30 milliseconds ‘

of the start of turbine control ‘

valve fast closure.
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1.1 BASES: UEL CLADDING INTEGRITY
A. Fuel Cladding Integrity Limit at Reactor Pressure > 785 psig and Core
Flow > 10% 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 10t directly observable during reactor operation thne
thermal and hydfau1ic conditions 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 boiling
would not necessarily result in damage to BWR fuel rods, the critical power at
which boiling transition is calculated to occur has been adopted as a
¢ avenient limit. However. the uncertainties in monitoring the corz operating
state anc in the procedure used to calculate the critical power result in an
uncertainity in the value of the critical power. Therefore the fuel cladding
integrity safety limit is defined as the critical 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 anc al] uncertainties.

The Safety Limit MCPR is generically determined in Reference 1, for two

recirculation lcop operation. This safety limit MCPR is increased Dy 0.03 for

single-loop operation.

101’5
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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 4.36 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 103
1bs/hr irrespective of total core flow and independent of bundle power for the
range of bundle powers of concern. Full scale ATLAS test data taken at
pressures from 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, 2 core

' thermal power limit of 25% 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 Specification l.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 resulting when
a scram is accomplished other than by the expected scram signal (e.g., scram
from neutron flux folowing clese 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 3Safety
Limit provided scram signals are operable is supported by the extensive plant
safety analysis.
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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 information
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, Specification 1.1.C will be relied on

to determine if a Safety Limit has been violated.

D. Reactor Water Level (Shutdown Condition)

Ouring periods when the reactor is shut down, consideration must aiso ve given
to water level requirements due to the effect of decay heat. If reactor water
level should drop belew the top of tne 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 perforaticn,
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

centinuously monitored.

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

(See Bases 3.2).
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1.1 REFERENCES

1. "General Electric Standard Application for Reactor Fuel," NEDE-24011-P-A*

2. "Duane Arnold Energy Center Single-Loop Operaticn," NEDQ-24272 July 1980. |

*Approved Revision at time reload analyses are performed.

I
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2.1 BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLAODING

INTEGRITY

The abnormal operational transients applicable to operation of the Duane
Arnold Energy Center have been analyzed throughout the spectrum of
pl;nned operating conditions up to the therma! power condition of 1658
MWt. The analyses were based upon plant operation in accordance with the
operating map given in Figure 3.7-1 of the FSAR. In addition, 1858 MuWt
is the licensed maximum power level of the Duane Arnold tnergy 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
recirculaction pump operation is conservatively bounded by twc-lcop
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 »nt 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.

Trip Settings

The bases for individual trip settings are discussed in tne following

paragraphs.
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Neutron Flux Trips
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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., ODuring 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. Therefors, 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 margin from fuel damage. Therefore,
the use of flow referenced scram trip provides even additional
margin. An increase in the APRM scram trip setting would gecrease
the margin present before the fue! 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 on reactor
safety because of the resulting thermal stresses. Thus, the APRM
scram trip setting was selected because 't provides adequate margin
for the fuel cladding integrity Safety Limit yet allows operating

margin that reduces the possibility of unnecessary scrams.
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The scram trip setting must be adjusted to ensure that the LHGR
transient peak is not increased for any combination of MFLPD and
reactor core thermal power. The scram setting is adjusted in
accordance with the formula in Specification 2.1.A.1, when the
maximum fractionm of 1imiting power density is greater than the

fraction of rated power.

Analyses of the limiting transients show that no scram adjustment is
required to assure MCPR greater than or equal to safety 1imit when

the transient is initiated from MCPR 2'v31ues as indicated in Table

3.12.2.

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

For operation in these modes the APRM scram setting of 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 aiready in the
system, temperature coefficients are small, and control rod patterns
are constrained to be uniform by operating procedures backed up DY

the rod worth minimizer and the Rod Sequence Control System. woOrtins



of individual rods are very low in a uniform rod pattern. Thus, of

all possible sources of reactivity input, uniform control red

withdrawal is the most probadble cause of significant power rise.

Because the flux distribution associated with uniform rod withdrawals
does not involve high local peaks, and because several rods must be
moved to change power by a significant percentage of rated power, the
rate of power rise is very slow. Generally, the heat flux is 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 percent of rated power per minute, and the APRM system
would be more than adegquate to ASSur; a scrar before the power could
exceed the safety limit., The 15 percent APRM scram remains active

until the mode switch is placed in the RUN position. This switch

occurs when reactor pressure is greater than 380 psig.

APRM Rod Block (Run Mode)

Reactor power level may be varied by moving control rods or by
varying the recirculation flow rate. The APRM system provides 23
control rod block to prevent rod withdrawal beyond a given power
level at constant recirculation flow rate, and thus prevents 3 MCPR
less than the safety limit, This rod block trip setting, which fis
automatically varied with recirculation loop flow rata, prevents

excessive reactor power level increase resulting from control rcg
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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 increases as the flow decreases for the specified
trip setting versus flow relationship; therefore the worst case MCPR
which could 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 establishd by specified control rod
sequences and is monitored continuously by the in-core LPRM system.
As with the APRM scram trip setting, the APRM rod block trip setting
is adjusted downward if the maximum fraction of limiting power
density exceeds the fraction 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,

APRM FLUX NOISE

APRM flux noise oscillations in excess of these specified in Section
2.1.A.4 could be an indication that a condition of thermal hydraulic
instability exists and that appropriate remedial action should De

t aken,

IRM

The [RM system consists of 6 chambers, 3 in each of the reactor
protection system logic channels. The [RM is a 5-gecade instrument
which covers the range of power level between that covered by the SRM
and the APRM, The 5 decades are coverad by the [RM hy means of a
range switch and tne 5 decades are broken down into 10 ranges, each
being one-half of a decade in size, The IRM scram trip setting of
120 divisions is active in each range of the [RM. For example, if
the instrument were on range 5, the scram would be 120 divisions on
that range. Thus, as the [AM s ranged up to accommodate the increase
in power level, the scram trip setting is also ranged up. The most

1.1-13




significant sources of reactivity change during the power increase

are due to contro) 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 1s
in equilibrium with the neutron flux, and the IRM scram would result

in a reactor shutdown well before any Safety Limit is exceeded.

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, Ths most severe case involves an fnitial
condition in which the reactor is just subcritical and the [RM system
is not yet on scale. This condition exists at quarter rod density.
Additional conservatism was taken in this analysis by assuming that
the 1AM channel closest to the withdrawn rod is by-passed. The
results of this analysis show that the reactor is scrammed and peax
power limited to one percent of rated power, thus maintaining MCPR
above the safety limit, Based on the above analysis, the [RM
provides protection against local control rod withdrawal errors and
continuous withdrawal of control rods in sequence and provides Dackup

protection for the APRM,

Scram and lsolation 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
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and isoletion of a1l process lines (except main steam, at this level
adequately protects the fuel and the pressure barrier, because MCPR
is greater than safety limit in all cases, and system pressure does
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.

Scram - 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, 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
is by-passed when turbine steam flow is below 30 percent of rated, as

measured by the turbine first stage pressure.

Turbine Control Valve Fast Closure (Loss of Control 011 Prassyre

Scram

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 a3 load rejection, [t prevents MCER

from becoming less than safety limit for this transient.
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E. F. and J. Main Steam Line [solation on Low Pressure, Low Condenser

Vacuum, and Main Steam Line [solation Scram

The low pressure isolation of the main steam lines at 880 psig has
bee provijed to protect against rapid reactor depressurization and
the resulting rapid cooldown of the vessel. Advantage is taken of
the scram feature that occurs when the main steam line isglation
valves are closed, to provide for reactor shutdown so that high power
operation at low reactor pressure does not occur, thus providing
protection for the fuel cladding integrity. Operation of the reactor
at pressures lower than 880 psig requires that the reactor mode
switch be in the STARTUP position, where protection of the fuel
cladding integrity safety limit is provided by the IRM and APRM high
neutron flux scrams. Thus, the combination of main steam line low
pressure isolatfon and isolation valve closure scram assures the
availability of neutron flux scram protection over the entire range
of applicability of the fuel cladding integrity safety limit, In
addition, the fsolation valve closure scram anticipates *he pressure
and flux transients that occur during normal or inadvertent isolation
valve closure. With the scrams set at 10 percent of valve closure,
neutron flux does not increase. To protect the main condenser
against overpressure, a loss of condenser vacuum initiates automatic

closure of the main steam fsolation valves.

1.1-16
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G. H. and I. Reactor Low Water Leve! Setpoint for Initiation of HPC! and

1.

RCIC, Closing Main Steam [solation Valves, and Starting LPCI and Core
Spray Pumps

These systems maintain adequate ccuolant inventory and provide core
cooling with the objective of preventing excessive clad temperatures.
The design of these systems to adegquately perform the intended
function is based on the specified low level scram setpoint and
initiation setpoints, Transient analyses demonstrate that these
conditions result in adequate safety margins for both the fuel and

the system pressure,

2.1 REFERENCES

“General Electric Standard Application for Reactor Fuel,”

NEDE-24011-P-A*

“Duane Arnold Energy Center Single-Loop Operation," NEDO-24272, July
1980,

*Approved revision number at time analyses are performed,
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'mt 301’1
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENT

M in 1mam
No. of Modes in Which Number of
Uperable Function Must be Instrument
Instrument Uperable Channels
Channe s Provided by
for Irip Refuel Startup Run Design Action (1)
System (1) Trip Function Trip Level Setting (6)
1 Mode Switch In X X X 1 Mode Switch A
Shut down (4 Sections)
1 Manual Scram X X X 2 Instrument A
Channels
2 IRM High Flux < 120/125 of Fuel Scale | X (5) 6 Instrument A
Channe 1S
2 IRM [noper at tve X X (%) 6 Instrument A
Channels .
2 APRM High Flux for two recirc loop operation X 6 Instrument Aor s
<(.o6WeS4) (FRP/MFLPD) (11) (12) Channels
Tor one recirc loop operation
<(.66W+50.5) (FRP/MFLPD) (11) (12)
2 APEM [noperative (10) X X X 6 Instrument Aor s
Channels
Biaied APRM Downscale » & Indicated on Scale (9) & lnstrument AorB
e Channels
e APRM High Flux < 15% Power » X 6 Instrument A
in Startup Channels
2 High Reactor < 1035 psig x(8) . X 4 Instrument -

Pressure Channeis



| TABLE 3.2-C fotc
Minimum No. Number of |
of Uperable Instrument . SRRl
Ins trument Channels -
Channels Per Provided by
Irip System Instrument Irip Level Setting Design Action
; for 2 recirc loop operation
; 2 APRM Upscale (F) FRP _,(2)
‘ ale (Flow Biased) <(0.66 W + 42) (KLPD e | 6 Inst. Channels ()
|
| for 1 recirc loop operation !
1 FRP (2)
; <(066l0385)('1m)
? 2 APRM Upscale (Not in Run Mode) < 12 indicated on scale 6 Inst. Channels (1)
i 2 APRM Downscale > 5 indicated on scale 6 Inst. Channels ("
i 1 (7) l(l:_u'l Blgck Ho?itor for 2 recirc loop operation
| ow Biased FRP  (2) 2 Inst. Channels (1)
| <(0.66 W + 39) ()
for 1 recirc loop operatiou
, <(0.66 W + 35.5) (ERe—)(?)
| 1 (2) Rod Block Monitor Downscale > 5 indicated on scale 2 Inst. Channels ()
} 2 IRM Downscale (3) > §/125 full scale 6 lnst. Channels ()
' 2 IRM Detector not in (8) 6 Inst. Channels (1)
Startup Position
E 2 IRM Upscale < 108/125 6 Inst. Channels (1)
Z2 (5) KM Detector not in 4) 4 Inst. Channels (1) |
Startup Position |
1 Scram Discharge Volume < 24 gallons 1 Inst. Channel (9)

2 (5)(6) SRM Upscale < 10° counts/sec. 4 Inst. Channels (1
Water Level-High

1

|

:

|



LIMITING CONDITINNS FOR OPERATION

DAEC-1

LIMITING SAFETY SYSTEM SETTING

3.3.0 Reactivity Anomalies

The reactivity equivalent of
the diference between the
actual critical rad
configuration and the
expected configuration
during power operation shall
not exceed 1% 4 k. If this
limit is exceeded, the
reactor will be shut down
until the cause has been
determined and corrective
actions have been taken as
appropriate.

E. Recirculation Pumps

when the reactor mode switch
is in startup aor run
position, the reactor shall
not be operated in the
natural circulation flow
mode.

See Specifications 3.6.F.2
for operation with one
recirculation loop out of
service.

A recirculation pump shall
not be started while the
reactor is in natural
circulation flow and reactor
power is greater than 1% of
rated thermal power,

F. If Specifications 3.3.A
through 0 above cannot be
met, 4n orderly shutdown
shall be inftiated and the
reactor shal' be in the Cold
Snutdown condition within 24

m_________ﬂ____________ AR . N O

4.3.0 Reactivity Anomalies

During the startup test
program and startup following
refueling outages, the
critical rod configurations
will be compared to the
expected configurations at
selected operating
congitions. These
comparisons will be used as
base data for reactivity
monitoring during subsequent
power operation throughout
the fuel cycle. At specific
power operating conditions,
the critical rod
configuration will be
compared to the configuration
expected based upon
appropriately corrected past
data. This comparison will
be made at least every full
power month.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

d.

From and after the date that the
safety valve function of one relief
valve is made or found to be
inoperable, continued reactor
operation ic permissible only
during the succeeding thirty days
unless such valve function is
sooner made operable.

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

[f Specification 3.6.0.1 is not
met, an orderly shutdown shall be
fnitiated and the reactor coolant
pressure shall be reduced to
atmospheric witnin 24 nhours.

Jet Pumps

Whenever the reactor is in the
startup or run modes, all jet pumps
shal!l be operable, [f it is
determined that a jet pump is
inoperable, an orderly shutdown
shall be initiated and the reactor
shall be in a Cold Shutdown
Condition within 24 hours.

™

.

306.6

At least one of the relief valves
shall be disassembled and
inspected each refueling cutage.

Wwith the reactor pressure > 100
psig and turbine bypass flow to
the main condenser, each relief
valve shall be manually opened and
verified open by turbine bypass
valve position decrease and
pressure switches and thermocouple
readings downstream of the relief
valve to indicate steam flow from
the valve once per operating
cycle,

Jet Pumps

Whenever there is recircylation
flow with the reactor in the
startup or run modes, Jjet pump
operability shall pe checked daily
by verifying that the following
conditions do not occur
simultanecusiy:

The two recirculation loops have a
flow imbalance 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 loop flow measure-
ments by more than L0%.

el SN ——
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LIMITING CONDITIONS FOR OPERATION

LIMITING SAFETY SYSTEM SETTING

F.

Jet Pump Flow Mismatch

L

wnen both recirculation
pumps are in steady state
operation, the speed of the
faster pump may not exceed
122% of the speed of the
slower pump when core power
is 80% or more of rated
power or 135% of the speed
of the slower pump when
core power is below 850% of
rated power,

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. MAPLHGR multipliers as
indicated in section
3.12.A are applied.

0. The power level is

limited to maximum of

50% of rated power.

The 1dle loop fis
fsolated by electrically
disconnecting the
recirc. pump prior to
startup, or if disabled
during reactor
operation, within 24
nours. Refer to
specification 3.6.A for
startup of the idle
recircylation loop.

C.

The recirculation system
controls will be placed
fn the manual flow
control mode.

d.

‘F.

¢. The diffuser to lower plenum

c.

gifferential pressure
reading on an individual jet
pump varies from the mean of
all jet pump qgifferential
pressures by more than 10%.

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

Jet Pump Flow Mismatch

1.

e

Recirculation pump speeds
shall be checked and logged
at least once per day.

For one recirculation loop
out of service the core
plate delta p no‘se will pe
measured once per shift and
the recirculation pump speed
will pe reduced if tne noise
exceeds 1 psi peak to peak.
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c. The jet pump flow deviation pattern derived from the diffuser
to lower plenum differential pressure readings will be used to
further evaluate jet pump operability in the event that the jet

pumps fail the tests in Section 4.6.E.1 and 2.

Agreement of indicated core flow with established power-core flow
relationships provides the most assurance that recirculation flow is
not bypassing the core through inactive jet pumps. This bypass flow is
reverse with respect to normal jet pump flow. The indicated total core
flow is 2 summation of the flow indications for the sixteen individual
jet pumps. The total core flow measuring instrumentation sums reverse
jet pump flow as though it were forward flow in the case of a failed
jet pump, Thus the indicated flow is higher than actual core flow by
at least twice the normal flow through any backflowing jet pump.*
Reactivity inventory is known to a high degree of confidence so that
even if a jet pump failure occurred during a shutdown period,
subsequent power ascension would promptly demonstrate abnormal control

rod withdrawal for any power-flow operating map point.

A nozzle-riser system failure could also generate the coincident

failyre of a jet pump body; however, the converse is not true,

*Note: In the case of single recirculation loop operation, when the

recircylation pump is tripped, the flow thry the inactive jet pumps 15

subtracted from the total jet pump flow, ylelding the correct value for the

total core flow.

T — - . - B - .
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80% power cases, respectively. I[f the reactor is operating on one pump, the
Toop select lagic trips that pump before making the loop selectioen.

An evaluation has been provided for ECCS performance during reactor operation
with one recirculation loop out of service (Sec. 3.12, Ref. ll). Therefore,
continuous operation under such congitions is appropriate. The reactor may in
any case be operated up to 24 hours with one recirculation loop out of service
without isolating the idle loop. This short perioa of time permits corrective
action to pe taken to re-activate the idle loop or to implement the changes
for continuous operation with one recirculation loop out of service.

During periods of Single Loop Operation (SLO), the out-of-service
recirculation loop s isolated by electrically aisarming the recirc. pump.
This is done to prevent a cold water injection transient caused Dy an
inagvertant pump start-up. It is permissible to leave the suction and
discharge valves open during SLO to allow flow thru the ioop in order to
maintain the temperature. However, if for some reason the discharge valve is
inoperable it should be closed and electrically disarmed. This is done to
prevent degradation of LPC! flow curing a LOCA. With the discharge valve
disarmed, the temperature in the loop can be maintained by opening the bDypass
valve, as the loop selection logic will close the bypass valve, isolating tne
loop, prior to opening the LPCI injection valve.

Core Plate 4P oscillations in excess of tnese specified in Section 4,5.F.¢
could be an indication that a condition of thermal nydraulic instaoility

exists and that appropriate remeatal action snould De taken.

Requiring the discharge valve of the lower speed loop to remain closed until
the speed of faster pump is Delow SU% of its rateg speed provides assurance
when going from one to two pump operation that excessive vipration of the jet

pump risers will not occur.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.12 CORE THERMAL LIMITS

Applicability

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

Objective

The 0b;ect1ve of the Limiting
Conditions for Cperation is fo
assure the performance of the
fuel rods.

Specifications

Max imum Average Planar Linear}
3

Ouring 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.
3.12'5' ’6' ‘7. ’8 Iﬂd ’9. FOP
single-loop operation, the values
in these curves are reduced Dy
multiplying by 0.7. If at any
time during reactor power
operation ?one or two loop) it is
determined by normal surveillance
that the limiting value for
MAPLHGR (LAPLHGR? is deing
exceeded, action shall then be
fnitiated within 15 mninutes to
restore operation to within the
gxescribca limits. If the

PLHGR (LAPLHGR) is not returned
to within the prescribed limits
within 2 hours, reduce reactor
power to < 25% of rated therms!
power, Or to such a power level
that the limits are aaain being
met, within the next & hours.

If the reactor is being operated
with one recirculation locp out
of service and cannot be returned
to within prescriced iimits
within this 4 hour period, the
reactor shall be brougnt to the
¢cold snutdown condition within 36
nours.

For either the one or two l00p
gperating condition surveillance
and corresponding action snall
continye until the prescribed

limits are again deing met.

4.12

CORE THERMAL LIMITS
Applicability

The Surveillance Regquirements
apply to the parameters wnicn
monitor the fuel rod operating
congitions.

Objective

The Objective of the Surveillance
Requirements is to specify the
type and frequency of
surveillancento be applied to the
fuel rods.

Specificaticns

Maximum Average Planar Linear
Feat Rﬁi?i!!gn Rate [MAPLAGR )

The MAPLHGR for each type of fue!
as a function of average planar
exposure shall be determinea
daily during reactor operation at
> 25% rated thermal ?ower and any
CThange in power level or
distribution that would cause
operation with a limiting control
rod pattern as described in the
bases for specification 3.3.2.
Ouring operation with a limiting
control rod pattern, the MAPLHGK
sLAPLHGR) shall be determinea at
east once per 12 hours,
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

C. Minimum Critical Power Ratio C. Minimum Critical Power Ratio

During reactor power operation
MCPR for one or two
recirculation loop operation
shall be > values as indicated
in Table 3.12-2. These values
are multiplied by K¢ which is
shown in figure 3.12-1. Note
that for one recirculation loop
operation the MCPR limits at
rated flow are 0.03 higher than
the comparable two-loop values.
[f at any time during reactor
power operation (one or two
loop) it is determined by
normal surveillance that the
limiting value for MCPR 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 1imits within two
hours, reduce reactor power to
< 25% of rated thermal power,
Or to such a power level that
the limits are again being

met, within the next 4 hours.

[f the reactor is being
operated with one recirculation
loop out of service, and cannot
pe returned to within
prescribed limits within this 4
hour period the reactor shall
be brought %o cold shutdown
condition within 36 hours.

For efther the one or two 100p
operating condition
surveillance and corresponding
action shall continue until the
prescribed 1imits are again
being met.

MCPR shall be determined daily
during reactor power cperation
at > 25% rated thermal power
and Tollowing any change in
power level or distribution
that would cause operation with
a limiting control rod pattern
as described in the bases for
Specification 3.3.2. Ouring
operation with a limiting
control rod pattern, the MCPR
shall be determined at least
once per 12 hours.
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3.12 BASES: CORE THERMAL LIMITS

A.

Maximum Average Planar | inear 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 limit specified in 10CFR50.46.

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 assembly. Since expected local variations
in power distribution within a fuel assembly affect the calculated
peak clad temperature by less than + 20°F relative to the peak
temperature for a typical fuel design, the limit on the average
linear heat generation rate is sufficient to assure that

calculated temperatures are within the 10CFRSQ.46 lTimit,

For two recirculation loop operation and calculational procedures
used to establisn the MAPLMGR's snown on Figures 3.12-5 thru 3.12-
9 are documented in Reference 7., The reduction factors for one

recirculation loop operition were derived in Reference il,

3.12-4




derived from the established fuel cladding integrity
Safety Limit MCPR value, and an analysis of abnormal
operational transients (2). For any abnormal

operating transient analysis evaluation with the initial
condition of the reactor being at the steady state
operating limit 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 limiting transients have
been analyzed to determine which result in the largest
reduction in critical power ratio (CPR). The type of
transients evaluated were loss of flow, increase in
pressure and power, positive reactivity insertion, and

coolant temperature decrease,

The limiting transient, which determines the required

steady state MCPR limit, is the transient which yialds

the largest aCPR, The minimum operating 1imit MCPR of
Specification 3.12.C bounas the sum of a safety limit

MCPR and the largest aCPR,
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2. 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 limit MCPR and the Ky factor. Specifically, the
K¢ factor nrovides the required therma' margin to protect against a flow
1ncr¢tse‘t-ansient. The most limiting transient initiated from less than
rated flow conditions is the recirculation pump speed up caused by a motor-

generatcr speed control failure.

For operation in the automatic flow control mode, the Ky 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 ard BWR/4 reactors. The K¢ factors
were derived using the flow control line corresponding to rated tharmal

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

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

3,12-2 13 greater tran the original 1,20 cperating limit MCPR used for the

generic derivation of K¢,
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4.12 BASES: CORE THERMAL LIMITS

798 Minimum Critical Power Ratio (MCPR) - Surveillance Reguirement

At core thermal power levels less than or equal to 25%, the reactor will be
operating at minimum recirculation pump speed and the moderator veid content
will be very small, For all designated control rod patterns which may be
emplcyed at this point, operating plant experience indicated that the
resulting MCPR value is in excess of requirements by a considerable margin.
With this low void content, any inadvertent core flow increase would only
place operation in a more conservative state relative to MCPR., During
initial start up testing of the plant, a MCPR evaluation will be mace at 25%
thermal power level with minimum recirculation pump speed. The MCPR margi:
will thus be demonstrated such that future MCPR evaluation below this power
level will be shown to be unnecessary. The daily regquirement for
calculating MCPR above 25% rated thermal power is sufficient since power
distribution shifts are very slow when there have not been significant power
or control rod changes. The requirement for calculating MCPR when a
limiting control rod pattern is approached assures that MCPR will be known
following a change in power or power shape (regardless of magnitude) that

could place operation at a thermal limit.

|
|
i
l
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3.12 REFERENCES

Duane Arnold Energy Center Loss-of-Coolant Accident Analysis Report,
NEDO-21082-02-1A, Rev. 2, June 1982.

“General Electric Standard Application for Reactor Fuel,"™ NEDE-24011-P-
Axx,

“Fuel Densification Effects on General Electric Boiling Water Reactor
Fuel," Supplements 6, 7 and 8, NEDM-19735, August 1973.

Supplement 1 to Technical Reports on Densifications cf General Electric
Reactor Fuels, December 14, 1973 (AEC Regulatory Staff).

Communication: V.A. Moore to [.S. Mitchell, "Modified GE Mode! for
Fuel Densification,” Docket 50-321, March 27, 1974,

R.8. Linford, Ana!l

ytica) Methods of Plant Transient Evaluations for the
GE 8WR, February 1973 (

3 (NEDO-10802).

General Electric Company Analytical Model for Loss-of-Coolant Analysis
in Accordance with 1OCFR50, Appendix K, NEDE-20566, August 1974,

Boiling Water Reactor Reload-3 Licensing Amendment for Duane Arnold
Energy Center, NED0-24087, 77 NED 359, Class 1, December 1977,

Boiling Water Reactor Reload-3 Licensing Amendment for Duane Arnold
Energy Center, Supplement 2: Revised Fuel Loading Accident Analysis,

NEDQ-24087-2.

Boiling Water Reactor Reload-3 Licensing Amendment for Duane Arnold
Energy Center, Supplement 5: Revised Operating Limits for Loss of

Feedwater Heating, NED0-24987-5.

Duane Arnold Energy Center Single Loop Operation, NED0-24272, July
1983.

**Approved revision number at time reload fuel analyses are performed.

3.12-9




DAEC-1
TABLE 3.12-2
MCPR LIMITS

For two recirculation

Fuel Type 100p operation
8 x 8 1.25
8 x 8R/P8 x &R 1.8

3.12-10

For one recirculation

loop operation
1.28
1.30




Kf FACTOR

AUTOMATIC FLOW CONTROL

™%

MANUAL FLOW CONTROI, l’

Scoop~Tube Set-Point Calibration
positicned such that )

Flowmax = 102.5%
= 107.0%
= 112.0%
= 117.0%
1 L L A L | 1
30 40 50 60 70 80 90 100

CORE FLOW, %

DUANE ARNOLD ENERGY CENTER
IOWA ELECTRIC LIGHT & POWER COMPANY
TECHNICAL SPECIFICATIONS

Kf AS A FUNCTION OF
CORE FLOW
FIGURE 3.12-1
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UNITED STATES
NUCLEAR REGULATORY COMMISSICON
WASHINGTON, D. C 20885

September 23, 1881

Docket No. 50-331

Mr. Duane Arnold, President

lowa Electric Light & Power Company
P. 0. Box 351

Cegar Rapids, lowa 52406

RE: DUANE ARNQLD ENERGY CENTE
Dear Mr. Arnold:

My letter to yvou of August 24, 1981 informed vou that we were proposing
a2 meeting with licensees who have requested approval to operate on 2
singie recirculation loop. The purpose of the meeting is to determine
what may have caused variations in jet pump ficw at Browns Ferry Unit
No. 1 wnile operating on 2 single locp and wnat impact this should have
cn approval of other facilities to operate on one loop. Licensees and
appiicants who have not requested approval for single loop operation
were also invited to the meeting.

As you were advised by your licensing project manager, the meeting
scheduled for September 8, 1981 had to be postponed to allcw more time
for analysis of relevant operating data. We apo1ogiz° for this incon-
venience. The meeting will be held at 9:00 AM on Thursday, October 22,
1681 in Room P-118, Phillips Building, 7820 Norfolk Avenue, 3ethesda,
Maryland. It would be appreciated if you would inform your iicensing
project manager of the number of people who will be attending this
meeting from your organization.

Sincerely,

Thomas 45 Iapol i to. x.hief

Operating Reactors 3ranch #2
Division of Licensing

cc: See Next Pace
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON D C. 20555

July 2, 1991

vocket Xo. 50-331

Mr. Duane Arnold, President

iowa Zlectric Lignt & Power Company
P.0.Box 351

Cedar Rapids, Towa 5240¢

JDear Mr. Arnold:

Ey letter dated October 17, 1880 (LDR-80-277) you submitted an application
to permit Duane Arnold to be operated with a single recirculation loop in
service rather than both Toops. Three ctner facilities have requested
similar authorization and we e€xpect other BWRs will reguest approval

for single ioop operation in the near future.

Several SWRs have previously bdeen authorized to operate for a short period
of time with one recirculation loop and two 3wRs are currently authorized
to operate routinely on a single recirculation loop. In 2]l but one case,
sower level has been been limitec to 50 percent; the cne exception was Srowns
Ferry Unit No. On Septemder 29, 1578, based on analyses performed for
TVA by the Gene Electric Company (GE), we authorized TVA to operate Zro
Ferry 1 for adbout twe months at power levels up to 82 te
wer ascension with Zruwns Ferry 1 in ¢
cum fations were noted in the active
S percent of rated flow (about 59 percent of ra
A tried to incrsase the power leve]l adbove this oo

§ -

cent of full ra
sle 1¢cp operati
cve & pump speed
WEr . nilENever
.
L

.
ey noted varigtions
C " ".V- ?‘I"'\

cordy

ump flow, neutron flux, and relatec narameters.

- o,

ratively limitec Erowns Ferry Unit 1 ¢oeration %40 less than 60

2 to
for the approximately twe months the unit cperated on a single 1oo0s.

nhile analyses indicate that ft should be safe to cperate SiRs on 2 single
1cop in the range of 8% percent of rated power, the experience at Erowns
Ferry Unit 1 has raised concerns adbout authorizing single locp operation for
54Rs above 50 percent rated power until there is z detter ungerstanging of
~#nat may have cause¢ the variations in this facility.
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Wr. Quane Arnold 2

To try to develop a better understanding of what occurred at 3rowns Ferry )
in the fall of 1579, we are proposing a meeting with you and the other
1icensees who have requested approval for single loon operations. We also
propese to fnvite other 2aWR applicants and licensees since they may

desire to have approval f"r single loop operation of their facilities

in the future. The guest ons we wish to address in the prcposed meeting
are discussed in the enclosure to this letter. Since GE has proviged the
analysis to you to0 support your application, it ippears highly cesirable
that representatives of GE be present in trying 1. determine what occurred
at Srowns Ferry Unit 1 2na tne implications, if any, to other BWRs.

To accommodate the appropriate personnel from your srganization and other
licensees, we have proposed a range of dates for the above meeting, specif-
fcally, the weeks of either July 27, 1981, August 10, 1981, August 17, 1981,
fugust 24, 1981, or September 8, 1381. 1If vou will aavise your project
manager of the date or cates most convenient to you, we will try to find

& day that is most suitable to all pa-iies and so advise you.

Sincerely yours,

- .
ST b E
nomas A, lppolito, Chief
Operating Reactors Branch =2
Division of Licensing
slosure:
rgposed Meeting Agenda

-
=
-
-
-

¢ w/enclosure - See next page
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Mr. Du

0wz £

ane Arnold
Tectric Light & Fower Company

e

cc:

M. Rchert Lowenstein, Esquire
Margid F. Reis, Esquire
Lowenstein, Newman, Reis and Axelrad
1028 Connecticut Avenue, N. W.
washington, D. C. 20036

Cecar Rapids Pudblic Librar)

&22 Third Avenue, S. E.

Cecar Rapics, Ilowa 52807

. 5. Nutlear Regulatory Commission
mesident Inspectors Office

Rurzl Koute #)

“ez, lowa 52324

Mr. Ron E. Engel, Manager

Reload Fuel Licensing (MC 682)
General Electric Company

San Jose, California 85125
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20558

=2

Paaat

Docket No. 50-331 August 24, 1981

Mr. Duane /rrold, President

lowa Electric Ligh% & Power Company
P. 0. Box 351

Cedar Rapids, lowa 52406

RE: DUANE ARNOLD ENEXGY CENTER
Dear Mr. Arnold:

By letter dated July 2, 1381, we informed you that we were proposing to hold

a meeting with you and other licensees who have requested approval to operate
at power levels above 50% with only one recirculation loop in service in the
event the other loop is inoperative. The announced purpose of this meeting s
to obtain a better understanding of what might have caused variations in jet
pump flow and related parameters at Browns Ferry Unit No. 1 during single loop
operation and how this incident affects approval of your application. We had
proposed a range of dates for the meeting to accomodate the people expected to
attend. Based on expressed preferences, the meeting on single loop operating
experience will be held at 9:00 A.M., Wednesday, September 9, 1981 in Room P-118,
Phillips Building, 7920 Norfolk Avenue, Bethesda, Maryland. The agenda, a copy
of which is enclosed, is the same as that included with our previous letter.

You are requested to advise your NRC project manager of the personnel who will
be attending from your organization.

Sincerely,

-‘7"‘, ’f
\?ﬁgmagiﬁz‘lpp011to. Chief
Operating Reactors Branch #2
Division of Licensicg

Enclosure:
Meeting Agenda

cc w/Enclosure
See next page
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Purpose o

Agenda

Meeting:

& - - .
> . - e

Proposed ﬁéeting with BWR Applicants and

Licensees on Single Locp Operation

1.

To determine what may have caused the jet pump flow
and other variations experienced by Browns Ferry Unit 1
during single Toop operation and |

Evaluate whether the Browns Ferry experience should
result in power limits for other BWRs operating on a
single loop.

Discussion of what may have caused the unexpected
variations in operating parameters when Browns

Ferry Unit 1 exceeded zbout 60 percent rated power while
operating with only one recirculation loop.

Discussion of parameters affected at Browns Ferry |
(i.e.,jet pump flow, neutron flux, core flow, core
pressure drop, etc.)

Piscussion of whether Lhe Browns Ferry 1 experience
would be expected at other 8WRs operating on one
recirculation Toop. If soy.are safety limits likely to
be violated or cause complications with respect to core
stability, core flow symmetry, pump cavitation or damage
t0 the jet pumps and reactor vessel internals.

sion of the benefits vs. potential preblems and
¢ testing single Toop operation in another BWR
s instrumented to detect what parameters zare
e

9 -

A
iy o

et O )

‘Evaluation of whether single Ycop operation 2t power
Tevels adout SO to 55 percent is a safe and prudent
means of reactor cperation.



Mr. Duane Arnold
Iowa Electric Light & Power Company

cc:

Mr. Robert Lowenstein, Esquire
Harcld F. Reis, Esquire

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

Cedar Rapids Public Library
428 Third Avenue, S. E.
Cedar Rapids, Iowa 52401

U. S. Nuclear Regulatory Commission
resident Inspectors Office

Rural Route #)

Falo, Iowa 52324

Ron E. Engle, Manager

Reload Fuel Licensing (MC 682)
General Electric Company

San Jose, California 95125
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UNITED STATES 6//
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855

April 7, 1981

Docket No. 50-331

Mr. Duane Arnold, President

lowa Electric Light & Power Company
Post Office Box 351

Cedar Rapids, Iowa 352406

Dear Mr. Arnold:

geference is made %0 your application of Octcber 17, 19€2 (LDR-80-277)
requesting authorization for single recirculation loop sreration cf the
Duane Arnold Energy Center. To compiete our review, we need responses
to the enclosed reguest for additional information within 60 days of
receiot of this letter.

Sincerely,

e e K
Thomas. A« 1ppolito, Chief
Operzting Reactors Branch #2
Division of Licensing

tnclosure:
As stated

cc w/encl:
See attached page




Mr. Duane Arnold
lowa Electric Light & Power Company

cc:

Mr. Robert Lowenstein, Esquire
Harold F. Reis, Esquire

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

Cecar Rapids Public Library
422 Third Avenue, S. E.
Cecar Rapids, lowa 52401

U. S. Nuclear Regulatory Commission
Resident Inspectors Office

Rural Route #]

Paio, Iowa 52324







BRANCH TECHNICAL POSITION ICSB 12 |
PROTECTION SYSTEM TRIP POINT CHANGES FOR OPERATION WITH REACTOR COOLANT
PUMPS OUT OF SERVICE

A.  BACKGROUND
For the past several yesrs, including a time prior to the development of IEEE Std 279,
the staff has required automatic adjustment to more restrictive settings of trips affect-
irg reactor safety by means of circuits satisfying the single failure criterion. The
basis for this raquirement is that the function can be accomplished more reliably by
automatic circuitry than by a human operator. This design practice, which has also been
adopted independently by the national laboratories and by much of industry, served as
the basis for paragraph 4.15, "Multiple Set Points," of 1EEE Std 279.

More racently, all applicants have stated that their protection systems were designed to
meet IEEE Std 279. Paragraph 4.15 of IEEE Std 279 specified that where a mode of reactor
operation reguires a more restrictive set point, the means for ensuring use of the more |
restrictive set point shall be positive and must meet the other requirements of IEEE

Std 279. A number of designs have been proposed and accepted which reliably and simply
satisfy this requirement. DOuring the review of some applications, however, certain

design deficiencies have been found. The purpose of this position is to provide addi-
tional guidance on the application of Section 4.15 of IEEE Sta 279.

8. BRANCH TECHNICAL POSITION .

1. If more restrictive safety trip points are required for operation with a reactor
coolant pump out of service, and if operation with a reactor coolant pump out of
service is of sufficient likelihod to be a planned mode of operation, the change to
the more restrictive trip points should be accompiished automatically.

2. Plants with designs not in accordance with the above should have included in the
plant technical specifications a requirement that the reactor be shut down prior to
changing the set points manually.

C. REFERENCES
1. Millstone-3 Safety Evaluation Report, September 24, 1973.

2. Beaver Valley-2 Safety Evaluation Regort, October 10, 1973.

3. 1EEE Std 279, "Criteria for Protection Systems for Nuclear Power Generating
Stations.”
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lowa Electric Light and Power Company

LARRY D ROOT
ASSISTANT \ICE PRESIDENT
NUCLEAR GENERATION

Mr. Harold Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission

Washington, DC 20555

March 28, 1983
NG-83-1039

Subject: ODuane Arnold Energy Center

Docket No:

Op. License No: DPR-49
Single Loop Operation for the Duane Arnold Energy Center

Dear Mr, Denton:

on single recirculation loop operation.

The attachment to this letter provides the final responses to the
request for additional information in Mr. Ippolito's letter to Mr. Arnold,
dated April 7, 1981 on our submittal for a technical specification amendment

Should you have further guestions, please contact this office.

LOR/RAB/dmh*

Attachment

cc: R, Browning
D. Arnold
L. L1g
S. Tuthill

ADOCK

F. Apicella
NRC Resident Office
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Very truly yours,
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| __karry D. Root LF
4T /Assistant Vice President

/ Nuclear Generation
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ATTACHMENT
NG-83-1039
March 28, 1983

I0WA ELECTRIC RESPONSE TO NRC
REQUEST FOR ADDITIONAL INFORMATION
ON SINGLE LOOP OPERATION

The following is the Iowa Electric response to the Commission's request for
additional information on single loop operation (SLO) at the Duane Arnold
Energy Center (re: letter, Thomas Ippolito to Duane Arnold, "Request for
Additional Information, Duane Arnold Energy Center, Single Loop Operation,”
Docket No. 50-331, April 7, 1981.)

NRC Question #4

Describe how the change from normal two recirculation cooling loop
operation to one loop operation would be accomplished, with what physical
and administrative controls, and while compiying with branch technical
position EICS8 12 (attached) regarding multiple setpoints and their
control, and with IEEE STD. 279-4.15.

IE Response

In order to ensure conformance with the assumptions used in the GE
analysis of SLO at DAEC, lowa Electric proposes to operate under the
following restrictions:

1)

2)

3)

4)

5)

6)

The suction valve will be closed and electrically isolated in the
inoperable recirculation loop per proposed Technical Specification
3.6.F.2.C. This is to prevent degradation of LPCI flow during LOCA
events.

DAEC does not have egualizer lines between the A and 8 loop jet pump
risers, thus the requirement that the valves be verified to be closed
is not applicable.

The recirculation system controls will be placed in the manual mode
per proposed Technical Specification 3.6.F.2.d., thereby eliminating
the need for a control systems evaluation,

The steady state thermal power level will not exceed 50% of the rated
value, per proposed Technical Specification 3.6.F.2.b.

The settings for the Rod Block Monitor (RBM), APRM Rod Block and Scram
flow-biased setpoints will be modified, per the proposed Technical
Specifications 2.1.A.2, 2.1.A.3 and 3.2.C.1 and will be implemented by
the appropriate adjustment in APRM gain factor, per Surveillance Test
Procedure (STP) 42A001, Item 4.2.K.6. Setdown of Rod Block and Scram
setpoints by amplifier gain adjustment is an accepted procedure per
Amendment No. 30 to the UAEC Technical Specifications.

The fuel operating limits (MCPR and MAPLHGR) will be adjusted for SLO
in the Technical Specifications, Sections 1.1.A, 3.12.A, 3.12.C. The
Minimum Critical Power Ratio (MCPR) Safety Limit will be increased by
0.03 and th Maximum Average Planar Linear Heat Generation Rate
(MAPLHGR) 1limits will be reduced by 30%.







