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Copies of the related Safety 
enclosed.

Evaluation and Notice of Issuance are also

Sincerely, 

Orginal Signed bY 
T. A. IppobWto 

Thomas A. Ippolito, Chief 
Operating Reactors Branch #3, 
Division of Operating Reactors

Enclosures: 
1. Amendment No.,rq 
2. Safety Evaluation 
3. Notice 
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See page 2
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Mr. Duane Arnold, President LShao 
Iowa Electric Light & Power Company TJCarter 
P. 0. Box 351 WRussell 
Cedar Rapids, Iowa 52406 TIppolito 

Atty, OELD 

Dear Mr. Arnold: OI&E (5) 
BJones (4) 

The Commission has issued the enclosed Amendment.No. 54. to Facility License 

No. DPR-49 for the Duane Arnold Energy Center. This amendment consists of 

changes to the Technical Specifications in response to your application 

dated December 27, 1978 (IE 78-1879), as supplemented by letters dated 

May 23, 1979, August 15, 1979 and August 17, 1979.  

This amendment changes the Technical Specifications to (1) modify the 

scram insertion time specifications to provide for a faster scram than 

currently assumed and to be more restrictive than the current specifica

tions, and (2) modify the specification on operating limit minimum critical 

power ratios, based upon the faster scram, to be less restrictive than the 
current specification.
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Mr. Duane Arnold 
Iowa Electric Light & Power Company - 2 - September 4, 1979

cc:

Mr. Robert Lowenstein, Esquire 
Harold F. Reis, Esquire 
Lowenstein, Newman, Reis and Axelrad 
1025 Connecticut Avenue, N. W.  
Washington, D. C. 20036

Office for Planning and 
523 East 12th Street 
Des Moines, Iowa 50319

Programming

Chairman, Linn County 
Board of Supervisors 
Cedar Rapids, Iowa 52406

Iowa Electric Light. & Power Company 
ATTN: Ellery L. Hammond 
P. 0. Box 351 
Cedar Rapids, Iowa 52406 

Director, Technical Assessment Division 
Office of Radiation Programs (AW-459) 
US EPA 
Crystal Mall #2 
Arlington, Virginia 20460 

U. S. Environmental Protection Agency 
Region VII 
ATTN: EIS COORDINATOR 
1735 Baltimore Avenue 
Kansas City, Missouri 64108

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



1c, ý.eckk AUNITED STATES 

" c• •NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

IOWA ELECTRIC LIGHT AND POWER COMPANY 
CENTRAL IOWA POWER COOPERATIVE 

CORN BELT POWER COOPERATIVE 

DOCKET NO. 50-331 

, DUANE ARNOLD ENERGY CENTER 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 54 
License No. DPR-49 

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

A. The application for amendment by Iowa Electric Light and Power 
Company, Central Iowa Power Cooperative, and Corn Belt Power 
CooDerative (the licensee) dated December 27, 1978, as supple
mented May 23, 1979, August 15, 1979 and August 17, 1979, complies 
with the standards and requirements of the Atomic Energy Act of 1954, 
as amended (the Act), and the Commission's rules and regulations set 
forth in 10 CFR Chapter 1; 

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

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

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

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

2. Accordingly, the license is amended by changes to the Technical Spec
ifications as indicated in the attachment to this license amendment, 
and paragraph 2.C.(2) of Facility Operating License No. DPR-49 is 
hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and 
B, as revised through Amendment No. 54, are hereby incorporated 
in the license. The licensee shall operate the facility in 
accordance with the Technical Specifications.  
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

ý-Toa pplýt.'hi ef 

Operating Reactors Branch #3 
Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: September 4, 1979



ATTACHMENT TO LICENSE AMENDMENT NO. 54

FACILITY OPERATING LICENSE NO. DPR-49 

DOCKET NO. 50-331 

Replace the following pages of the Appendix "A" Technical Specifications with 
the enclosed pages. The revised pages are identified by Amendment number and 
contain vertical lines indicating the area of change.  

S 

Remove Replace 

3.3-6 3.3-6 
3.3-17 3.3-17 
3.3-18 3.3-18 
3.3-19/3.3-20 3.3/19 
3.3.21/3.3-22 
3.3-23 
3.12-9a 3.12-9a



LIMITING CONDITIONS FOR OPERATION SURVEILLANCE RE0UIREMENTS

C. Scram Insertion Times 

1. The average scram insertion time, 
based on the de-energization of 
the scram pilot valve at time 
zero, of all operable control 
rods in the reactor power opera
tion condition shall be no 
greater than: 

Average Scram 
Rod Insertion 

Position Times (Sec) 

46 0.361 
36 0.917 
26 1.479 
06 2.693 

2. The average scram insertion times 
for the three fastest control 
rods of all groups of four con
trol rods in a 2 x 2 array shall 
be no greater than: 

Average Scram 
Rod Insertion 

Position Times (Sec) 

46 0.383 
36 0.972 
26 1.556 
06 2.847 

3. Maximum scram insertion time for 
90% insertion of any operable 
control rod should not exceed 7.00 
seconds.

3.3-6
Amendment No. 54

C. Scram Insertion Times 

1. After each refueling outage 
all operable rods shall be 
scram time tested from the 
fully withdrawn position with 
the nuclear system pressure 
above 950 psig (with saturation 
temperature) and the requirements 
of Specification 3.3.B.3a met.  
This testing shall be completed 
prior to exceeding 40% power.  
Below 30% power, only rods in 
those sequences (A1, and A3 4 or B12 
and B3 4 ) which are rully withdrawn 
in the region from 100% rod 
density shall be scram time tested.  
During all scram time testing 
below 30% power, the Rod Worth 
Minimizer shall be operable or 
a second licensed operator shall 
verify that the operator at the 
reactor console is following the 
control rod program.  

2. Near the end of cycle, all operable 
rods shall be scram time tested from 
the fully withdrawn position with 
the nuclear system pressure above 
950 psig (with saturation temper
ature) and the requirements of 
specification-3.3.b.3a met.  

3. The data from the testing specified 
in section 4.3.C.2 shall be compared 
to the data from the testing required 
in section 4.3.C.1 to verify that 
no trend of degradation exists. A 
report of this evaluation shall-be 
submitted to the NRC within 90 days 
of testing.

Surveillance Requirements 4.3.C.2 
and 4.3.C.3 shall be deleted upon 
completion of Cycle 6.

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REOUIREMENTS



DAEC-I

bypassed from the console for maintenance and/or testing. Tripping 

of one of the channels will block erroneous rod withdrawal soon 

enough to prevent fuel damage. This system backs up the operator who 

withdraws control rods according to written sequences. The specified 

restrictions with one channel out of service conservatively assure that 

fuel damage will not occur due to rod withdrawal errors when this 

condition exists.  

A limiting control rod pattern is a pattern which results in the 

core being on a thermal hydraulic limit. During use of such patterns, 

it is judged that testing of the RBM system prior to withdrawal of 

such rods to assure its operability will assure that improper withdrawal 

does not occur. It is the responsibility of the Reactor Engineer to 

identify these limiting patterns and the designated rods either when 

the patterns are initially established or as they develop due to the 

occurrence of inoperable control rods in other than limiting patterns.  

Other personnel qualified to perform this function may be designated 

by the DAEC Chief Engineer.  

3. Scram Insertion Times 

The control rod system is designed to bring the reactor subcritical 

at a rate fast enought to prevent fuel damage; i~e,, to prevent 

the MCPR from becoming less than the safety limit.

3.3-17Amendment No. 54



DAEC-l

After initial fuel loading and subsequent refuelings when operating 

above 950 psig, all control rods shall be scram tested within the 

constraints imposed by the Technical Specifications and before the 

40% power level is reached, This testing shall also be conducted 

near the end of cycle (through Cycle 6) to confirm non-degradation of 

scram times over a fuel cycle. The requirements for the various scram 

time measurements ensure that any indication of systematic problems 

with rod drives will be investigated on a timely basis.  

4. Reactivity Anomalies 

During each fuel cycle excess operative reactivity varies as fuel depletes 

and as any burnable poison in supplementary control is burned. The magnitude 

of this excess reactivity may be inferred from the cirtical rod configuration.  

As fuel burnup progresses, anomalous behavior in the excess reactivity may be 

detected by comparison of the critical rod pattern at selected base states 

to the predicted rod inventory at that state. Power operating base conditions 

provide the most sensitive and directly interpretable data relative to core 

reactivity. Futhermore using power operating base conditions permits 

frequent reactivity comparisons.  

Requiring a reactivity comparison at the specified frequency assures that a 

comparison will be made before the core reactivity change exceed 1% 4 k.  

Deviations in core reactivity greater than 1% 4 k are not expected and require 

thorough evaluation. One percent reactivity limit is considered safe since an 

insertion of the reactivity into the core would not lead to transients ex

ceeding design conditions of the reactor system.  

3.3-18 

Amendment No. 54



3,3, 4.3 References

1.) NEDO 24087-3, 78NED265, Class I June 1978 "General Electric Boiling 

Water Reactor Reload 3 (Cycle 4) Licensing Amendment For Duane 

Arnold Energy Center, Supplement 3: Application of Measured Scram Times"

Amendment No. 54 3.3-19



TABLE 3.12-2 

MCPR LIMITS 

Fuel Type 

3.12-9a

Amendment No. 54

7x7 

8x 8

1 .22 

1.26



"0 •UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
0• WASHINGTON, D. C. 2055 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 54 TO LICENSE NO. DPR-49 

IOWA ELECTRIC LIGHT AND POWER COMPANY 
CENTRAL IOWA POWER COOPERATIVE 

CORN BELT POWER COOPERATIVE 

DOCKET NO. 50-331 

DUANE ARNOLD ENERGY CENTER 

Introduction 

By letter dated December 27, 1978 (Reference 1) and as supplemented by letters 
dated May 23, 1979, August 15, 1979 and August 17, 1979 (References 2, 3 and 
4 respectively), Iowa Electric Light and Power Company, the licensee, applied 
for amendment of DPR-49 and the Technical Specifications (Appendix A to 
License) for the Duane Arnold Energy Center (DAEC) 

The original submittal, Reference 1, consisted of two separate change requests 
to the Technical Specifications: (1) application of measured scram times; and 
(2) reclassification of transients that involve failure of the turbine bypass 
system.  

These changes were precipitated by power generation restrictions at DAEC. For 
the past several cycles DAEC's power generation capabilities have been restricted 
by Technical Specification requirements on operating limit minimum critical 
power ratios (OLMCPR's). OLMCPR's are established from transient analyses. In 
DAEC's case, the rapid pressurization transients have generally been OLMCPR 
limiting. These changes were proposed to provide additional operating margin.  

This safety evaluation applies only to the former of these changes, measured 
scram times. The review of the latter of these changes has several generic 
implications which have not been resolved between the General Electric Company, 
the licensee's consultant in this matter, and ourselves. We have discussed 
these unresolved issues with the licensee and the licensee is aware of the 
status of this review.  

The licensee has proposed a change to the scram insertion time specifications 
and to the OLMCPR specifications. The scram time specifications would be mod
ified to require a faster scram than the current specifications. The licensee 
would verify by periodic testing that such faster times would not be exceeded 
during an actual scram. The OLMCPR specifications would be modified to be 
less restrictive than the current specifications. The OLMCPR limits would 
correspond to, and take credit for, the faster scram insertion time specifications.  

1909 240
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The licensee has provided a safety analysis, employing methodology we have 
previously approved, for the limiting pressurization transients which use 
the faster scram times. The faster scram reduces the positive reactivity 
insertion and thereby decreases the transient power rise and change in critical 
power ratio (ACPR). (OLMCPR is established as the sum of the limiting ACPR 
and the safety limit minimum critical power ratio, so that the safety limit 
would not be violated by the most severe transient.) 

Evaluation 

1. Demonstration of Scram Insertion Time 

In order to get credit for the faster scram insertion times the licensee must 
demonstrate reasonable assurance that the scram insertion times will not be 
exceeded (i.e., fail to insert in the specified time). To address this concern 
the licensee has presented a statistical analysis of control rod scram data 
from both DAEC and other boiling water reactor (BWR) operating plants similar 
to DAEC in scram system and control rod design. This statistical analysis 
presented mean scram insertion times and associated standard deviations for 
the data. The licensee used only full core scram test data in the statistical 
analysis since this group of data is a conservative representation of actual 
transient scram behavior. From this analysis the licensee concluded that the 
probability of exceeding the proposed specification limits is acceptably 
low and is unlikely to be exceeded during any scram.  

In order to verify the licensee's conclusion we requested a description of the 
statistical analysis and a compilation of the data for this analysis. The 
licensee provided this information in Reference 2. For each insertion position 
the licensee: (1) compared the DAEC data with the other BWR data using a t-test 
to determine if these data belong to the same population, (2) pooled the data 
when the t-test showed no significant difference, and (3) showed that the 
proposed specification limits are unlikely to be exceeded.  

Our auditing methods have been outlined in the Appendix to this evaluation.  
The results are given in Table 1, together with the scram time limits used 
by the licensee in pressurization transients analyses. (The proposed Tech
nical Specification scram time limits correspond to control rod notch positions 
rather than percent control rod insertion). The proposed Technical Specifica
tion limits are the maximum measured scram insertion times which will be 
allowed and the calculated tolerance limits show that there is a high degree 
of assurance that these time limits will be satisfied.  

We have estimated the effect of using the integrated reactivity versus a single 
insertion time and have concluded that the difference is negligible. Based 
upon our investigation of pressurization transient reactivity response, we 
determined that the scram reactivity associated with insertion times from 0.6 
to 1.4 seconds is the most important to transient ACPR. This time period 
corresponds to about the 13% to the 44% insertion points. The integrated 
negative scram reactivity through this time period is the most appropriate 
parameter for the evaluation of scram effectiveness. However, we have deter
mined that a single parameter, insertion time to 20% insertion, will provide
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an adequate basis. The 20% insertion time is the most influential of the 
proposed Technical Specification times on pressurization transient results.  

By the analysis in the Appendix, we have independently concluded that it is 
unlikely that the proposed scram time specification will be exceeded by any 
scram for the 5% and 20% insertion points. The only non-conservative scram 
points are at 50% and 90% insertion which we have concluded are neither 
significant in magnitude nor consequence for the current evaluation. Our 
conclusion is based on our evaluations of the impact of a delayed scram on 
pressurization transient results. We conservatively assumed that the 50% 
and 90% insertion points would be delayed by 0.014 seconds. We also con
servatively assumed that this delay would also be in effect back to the 20% 
insertion point. We then estimated the effect of the delayed negative scram 
reactivity on the net transient reactivity response by a comparison of the 
integrated net reactivity without and with the scram delay. The result 
was about a 2% increase in the net reactivity with the delayed scram. For 
a ACPR of 0.2, this corresponds to about 0.004 increase in ACPR. This is a 
conservative evaluation of the effect of the delayed scram. We estimate that 
a more realistic evaluation, i.e., actual 95/95 scram times would yield less 
than approximately 0.001 increase in ACPR. Therefore, the effect of this scram 
delay is negligible and need not be considered for OLMCPR evaluations. Thus, 
we are assured that the transient consequences for the limiting pressurization 
transient will bound actual plant response in relation to scram effectiveness.  

Therefore, as long as the application of measured scram times is restricted 
to pressurization transients, as is the case for DAEC, the.DAEC proposed 
scram times are acceptable. An extension of the use of faster scram times 
to other transients is beyond the scope of this evaluation.  

Based upon our review of control rod drive system reliability and recent BWR 
scram data (References 2 and 3), there is no degradation of scram insertion 
times over cycles of operation. To provide confirmatory assurance that our 
acceptance criteria will be satisfied, i.e., an acceptably high degree of con
fidence that any scram will result in a faster scram than Technical Specifi
cation limits, new scram data will be evaluated. The licensee has agreed to 
perform control rod scram time tests near the end of cycle. The licensee will 
evaluate the effect of the new data on the probability of satisfying the scram 
time specifications. We have concluded that this confirmatory testing and 
evaluation should be performed for several cycles.  

2. The Effect of Scram Time on Operating Limits 

The licensee has calculated the effect of faster scram times with a method
ology we have accepted in several previous actions (e.g., Reference 8).  

The ACPR credit was calculated with the REDY code. The REDY code employs a 
two node steamline thermal hydraulic model and a point kinetics neutronics 
model. Several pressurization experiments at Peach Bottom Unit 2 (Reference 
5) were designed to check validity of these REDY models. The experimental 
results showed that the REDY steamline model did not accurately predict
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pressurization rate. Also, the REDY point kinetics model did not simulate 
tha axial reactivity variation in the core. GE provided calculational com
parisons of REDY and test results, and attempted to demonstrate that although 
REDY did not accurately model some transients effects, it did provide a 
conservative basis for current licensing calculations. We agree with GE's 
general conclusion that REDY provides a conservative calculation for the 
current licensing basis transients on operating reactors. However, we also 
recognized that REDY limits simulation of margin improvement options, such 
as faster scram times by its inability to accurately predict pressurization 
rate and axial reactivity response. The Peach Bottom tests demonstrated 
the existence of a pressure wave phenomenon in the steamlines. In addition, 
it was noted that the power rise associated with pressurization was signifi
cantly greater in the upper portion of the core than in the lower portion.  

Quantitative comparison of the tests with REDY calculations indicated that 
the REDY model underpredicted the pressurization rate but overpredicted the 
core's response to pressurization effects. Thus, there are two discrepancies 
between REDY simulated effects. One is non-conservative and the other is 
conservative. It is impossible to state from these comparisons which effect 
would dominate for a given transient.  

After the analysis of the tests, comparisons were made between REDY simulations 
and simulations using detailed steamline modeling and a time-varying axial 
power distribution. These comparisons, although rather limited, suggest a 
trend in which REDY-based calculations conservatively predicted ACPR for 
more severe transients but underpredicted for less severe transients (Refer
ence 6). These calculations also showed that the ACPR benefits for the faster 
scram time feature may be overpredicted by REDY as compared to the detailed 
steamline and core modeling predictions. On this basis, we find that full 
credit for the faster scram times cannot be justified solely on a REDY 
analysis.  

The licensee provided additional justification for the proposed specification.  
The more sophisticated transient simulator code, ODYN, has more modes to model 
steamline dynamics than REDY and also has a one-dimensional axial core neutronics 
model. Its development has been verified by Peach Bottom tests. The staff 
review of this more sophisticated transient simulator is not yet complete.  
ODYN will be used as the calculational model for pressurization events when 
it is approved.  

We find that ODYN simulates the sensitivity of the effects to faster scram 
times and, thereby, provides assurance of the ACPR benefit. As with other 
margin improvement packages (Reference 7), we accept the greater ACPR of 
either REDY or the ODYN calculations. Once ODYN receives generic approval, 
we will accept its calculated ACPR.  

The licensee's calculations with ODYN show that the limiting ACPR for 8x8 
fuel would increase to 0.20 for the limiting pressurization transient. Thus, 
the appropriate OLMCPR for the 8x8 fuel to EOC is 1.26 rather than the initially
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proposed 1.21. We have informed the licensee of this by telephone conversa
tion and he has agreed to this change. With this change the operating limit 
MCPR can be specified as 1.22 for 7x7 fuel and 1.26 for 8x8 fuel, The 
limiting transients are the rod withdrawal error for 7x7 and the load 
rejection w/o bypass for 8x8. Thus when the reactor is operating in accord
ance with the above OLMCPRs, the recommendations of Standard Review Plan 
4.4 NUREG-75/087 are satisfied in the event of the most severe transient.  
On the above basis, we find the modification to be acceptable.  

(In the ODYN review, GE has taken credit for faster than Technical Specifi
cation scram times. This credit was not beyond the credit by the use of 
measured scram times. GE has provided an evaluation of the impact of 
measured scram times with the ODYN code on ACPR (Reference 8). This eval
ulation shows that there is adequate margin to maintain an acceptable 
licensing basis ACPR calculation. Therefore, this measured scram time 
specification will not need to be modified once the ODYN review is complete.) 

Conclusion 

The proposed scram time changes are acceptable. The changes to OLMCPR spec
ification have been modified to include the effect of the ODYN sensitivity 
analysis and with this modification are acceptable. The licensee will be 
required to evaluate the impact of the additional data on the probability of 
satisfying proposed scram time Technical Specifications as outlined in the 
discussion of this evaluation.  

We have determined that this amendment does not authorize a change in effluent 
types or total amounts nor an increase in power level and will not result in 
any significant environmental impact. Having made this determination, we 
have further concluded that the amendment involves an action which is insignifi
cant from the standpoint of environmental impact and pursuant to 10 CFR Section 
51.5(d)(4) that an environmental impact statement, Or negative declaration and 
environmental impact appraisal need not be prepared in connection with the 
issuance of this amendment.  

We have concluded, based on the considerations discussed above, that: 
(1) because the amendment does not involve a significant increase in the 
probability or consequences of accidents previously considered and does 
not involve a significant decrease in a safety margin, the amendment does 
not involve a significant hazards consideration, (2) there is reasonable 
assurance that the health and safety of the public will not be endangered 
by operation in the proposed manner, and (3) such activities will be conducted 
in compliance with the Commission's regulations and the issuance of this 
amendment will not be inimical to the common defense and security or to the 
health and safety of the public.

Dated:
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TABLE 1 

Comparison of Scram Insertion Times

Control Rod 
Percent Insertion 

(%)

5

20 

50 

90

Proposed Limits(l) 
(seconds)

.375 

.776 

1.570 

2.750

95/95 Upper Tolerance Limit 
on Mean Insertion Time for 

DAEC (seconds)

.364 

.759 

1.584 

2.756

(1) This column gives the scram times used in the analysis of the pressurization 
transient to determine the OLMCPR. (Technical Specification time limits 
correspond to control rod notch positions rather than percent insertion.)

I l
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Appendix 

Stati sti cal Eval uati on Methodology 

This Appendix outlines our statistical methodology. We have reviewed the 
licensee's statistical analyses and independently established this statistical 
methodology based on our review of the available data. The results of our 
analysis have been presented in Table I of the body of this evaluation and 
an outline of our calculations follows.  

A key assumption in the statistical analysis of the scram time data is 
that the other BWR data is normally distributed for each insertion position.  
This assumption, which the licensee failed to check, does not hold for all the 
insertion positions. Our analysis follows that of the licensee, but was modi
fiea to accommodate the non-normality of some of the other BWR data.  

First, the rod scram data from the other BWRs were tested for normality for 
each insertion position. We used the W-test, a standard statistical test 
for normality (Reference 1). Typically, the rod scram data from the other 

BWRs appear to come from a normal distribution with the exception of a 
few points which appear to be outliers. Accordingly, for each insertion 
position, we applied the W-test both to all the other BWR data and to the 
data without the suspected outliers. The results, presented below, were also 
subjected to a statistical test specifically designed to detect outliers 
(Reference 2).  

IDENTIFICATION OF OUTLIERS 

INSERTION POSITION OUTLIERS 

5% None 
20% A2, J* 
50% A2, J 
90% A2, Cl, J 

*Marginal (See text) 

In this table, A2 refers to test #2 at plant A in enclosure 2 to Reference 2, 

J refers to the single test at plant J, and Cl refers to test #1 at plant C.  
For 20% insertion, point A2 was a clear outlier but point J fell on the normal 
curve approximating the other data points (except for A2), although it was the 
largest of all the data points (except for A2). Thus, point J was not an 
outlier with respect to the data points for 20% insertion. However, point J 
was a clear outlier for 50% and 90% insertion. Therefore, we conservatively 
assumed it an outlier for 20% insertion as well.



-9-

Next, the DAEC data was compared with the other BWR data, excluding the out

liers, using a t-test to determine the appropriateness of pooling. The t-test 

assumes that both samples being compared are normal with a common standard de

viation but with possibly different means. Since there were only four data points 

for DAEC, a test for normality was not performed because it would be very in

sentive to departures from normality.  

Since an F-test showed that the sample standard deviations for DAEC were very close 

to the sample standard deviations for the other BWRs (excluding the outliers), it was 

assumed that the requisite t-test conditions were satisfied. The results of the t

tests showed no significant differences (at the 5% level) between the means of DAEC 

and the other BWRs (excluding outliers) for any of the four insertion positions.  

However, the observed DAEC mean insertion times were all larger than the observed 

mean insertion times for the other BWRs, indicating that the true mean insertion 

times for DAEC might be larger than the true means for other BWRs. Accordingly 

we made the conservative decision not to pool the DAEC means with the other BWR 

means.* If the observed DAEC means had been smaller than the observed means of 

the other BWRs we could have either used the DAEC means by themselves or taken a 

conservative approach and pooled the means.  

The presence of outliers at 20%, 50% and 90% insertion positions indicates 

that an appropriate model for the average insertion time X is a mixture of 

two normal distributions, Y "N (p,~ •2) and 

Y - N (V, T2 ), 

with some mixing fraction Q. That is, with probability Q the mean insertion time 

is normally distributed with mean< and variance d- 2and with probability (1-Q) itJis 

normally distributed with mean -O and variance 2 . Here, Z is the outlier dis

tribution. For any Technical Specification limit T, the probability that the average 

insertion time X is less than T can be written as 

Pr {X < T} ) Q Pr {Y < T} + (1 - Q) Pr {Z < T1.  

*It should be noted that the fact that the t-test did not reject the-hypothesis 

of equal means does not prove that the means are, in fact, equal. They might 

be unequal, but the t-test might not be sensitive enough to detect the difference.
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For each insertion position, we based our estimate of•' on the DAEC measure
ments only, and we used the pooled* standard deviation (excluding the 

outliers) to estimate a . For the outlier distribution Z, we used the sample 

mean of the outliers to estimate-t) and the pooled standard deviation to estimate2.  

The mixing fraction, Q, was bounded by a 99.5% lower confidence limit on a bi

nomial distribution based on the observed number of outliers.  

For each insertion position, we calculated a conservative 95/95 tolerance limit 

based on the above. That is, we calculated T,95,so that, with 95% confidence, 

Pr {X < T. 9 5 } > 0.95.  

The results of these calculations are given in Table 1.  

*In this case, pooling is justified because the sample standard deviation 

for DAEC were very close to the sample standard deviations for the other BWRs.
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-331 

IOWA ELECTRIC LIGHT AND POWER COMPANY, ET AL.  

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY.  
OPERATING LICENSE 

The U. S. Nuclear' Regulatory Commission (the Commission) has issued 

Amendment No. 54 to Facility Operating License No. DPR-49 issued to Iowa 

Electric Light and Power Company, Central Iowa Power Cooperative, and Corn 

Belt Power Cooperative, which revised the Technical Specifications for oper

ation of the Duane Arnold Energy Center, located in Linn County, Iowa. The 

amendment is effective as of its date of issuance.  

The amendment will: (1) modify the scram insertion time specifications 

to provide for a faster scram than currently assumed and to be more restrictive 

than the current specification, (2) modify the specification on operating 

limit minimum critical power ratios, based upon the faster scram, to be less 

restrictive than the current specification.  

The application for the amendment complies with the standards and require

ments of the Atomic Energy Act of 1954, as amended (the Act), and the Commission's 

rules and regulations. The Commission has made appropriate findings as required 

by the Act and the Commission's rules and regulations in 10 CFR Chapter I, which 

are set forth in the license amendment. Prior public notice of this amendment 

was not required since the amendment does not involve a significant hazards 

consideration.  

The Commission has determined that the issuance of this amendment will 

not result in any significant environmental impact and that pursuant to 10 CFR 

Section 51.5(d)(4) an environmental impact statement or negative declaration 

240 ?3O
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and environmental impact appraisal' need not be prepared in connection with 

issuance of this amendment.  

For further details with respect to this action, see (1) the application 

for amendment dated Dgcember 27, 1978, as supplemented May 23, 1979, August 15, 

1979 and August 17, 1979, (2) Amendment No. 54 to License No. DPR-49, and 

(3) the Commission's related Safety Evaluation. All of these items are 

available for public inspection at the Commission's Public Document Room, 

1717 H Street, N. W., Washington, D. C. and at the Cedar Rapids Public Library, 

426 Third Avenue, S. E., Cedar Rapids, Iowa 52401. A copy of items (2) and 

(3) may be obtained upon request addressed to the U. S. Nuclear Regulatory 

Commission, Washington, D. C. 20555, Attention: Director, Division of 

Operating Reactors.  

Dated at Bethesda, Maryland this 4th day of September 1979.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Tho~ma .Ipp~olito , Chief 
Operating Reactors Branch #3 
Division of Operating Reactors


