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Resolution of USI A-46
| 2) Letter, G. Kelly (NRC) to L. Liu (IES), dated

February 25,1997, Request for Additional Information
on Resolution of USI A-46

File: A-18, A-10lb

In Reference 1 IES Utilities submitted the results of the Unresolved Safety Issue ,

(USI) A-46 evaluation for the Duane Arnold Energy Center (DAEC). The Staff
'

. ,

| has reviewed this evaluation and requested additional information regarding that '||
submittal (Reference 2).
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We have reviewed the Staff's questions and provided our responses in the
attached document.

Should you have any questions regarding this submittal, please contact this office.

This letter is true and accurate to the best of my knowledge and belief.

IES UTILITIES INC.

By . 4-t
/ John'F. Franz '

Vice President, Nuclear

State ofIowa
(County) of Linn

Signed and sworn to before me on this 2 day of kdu ,1997,

by du m h%Cn .n .
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| L. Rnot (w/o Attachment) |
| G. Kelly (NRC-NRR)
| A. B. Beach (Region III)
|- NRC Resident Office ,
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IES Utilities Response to the NRC
Request for AdditionalInformation (RAI) on Resolution of USI A-46

at the Duane Arnold Energy Center (DAEC)

NRC Reauest 1: '

Exhibit 8-1 provided in Addendum 1 (Ref.1 [ Letter from John Fianz (DAEC) to NRC,
" Response to NRC Request for Additional Information - Resolution of USl A-46," dated August
30,1996]) indicated that " corrosion" and " sagging raceways" were not evaluated as concerns for
seismic performance review. Provide a basis for these exclusions.

IES Utilities Respanst :
:

It is believed that the Staffinterpreted the use of the "N/A" column in Exhibit 8-1 for the ;

corrosion and the sagging raceways as an indication that these attributes were not considered by
the Seismic Capability Engineers (SCEs) for seismic adequacy reviews of the raceway systems.

.

IAs described below, the approach used by the SCEs to perform and document the raceway
walkdowns in support of resolution of USI A-46 at DAEC included reviews for both " corrosion"
and " sagging", and their potential adverse impact on the seismic performance of the raceway
systems at the DAEC.

| The following approach was used by the SCEs to document these attributes on Exhibit 8-1:

|

| When no coirosion or sagging was observed for the raceway systems, the "N/A" column of.

Exhibit 8-1 was utilized. This approach documented that there were no concerns with
I corrosion or sagging for the raceway systems under review.

| When corrosion or sagging of the raceway was present and observed by the SCEs, the "Yes".

or "No" column of Exhibit 8-1 was utilized by the SCEs to document the acceptance or;

'
rejection (outlier) of the observed condition.

| For example, for the plant area designated as "R6", the reviewing SCEs did not observe any
i corrosion or sagging for the raceway systems located in this area, therefore, the "N/A" column of

Exhibit 8-1 was utilized. However, the SCEs observed a sagging cable tray in the plant area
designated as "R7". The SCEs determined the condition to be unacceptable and so consequently

| used the "No" column of Exhibit 8-1 to document their review; the sagging tray was thus
identified as an orier.

4
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NRC Reauest 2:

In Addendum 2 (Ref.1), MPR Associates recommended modifications to cable tray supports R4-
1, R7-1, and RI1-2. Provide a summary of the modifications implemented.

IES Utilities Response :

Raceway system outliers R4-1, R7-1, and R11-2 were resolved as described below.

Outlier R4-1 was resolved by re-installing and tightening the slipped off beam clamp for 3/4".

conduit.

The field work for the resolution of outlier R7-1 consisted of raising the sagging cable tray,*

and adding and fastening the missing support member (bracket) to the already existing
Unistrut member on the adjacent wall.

The resolution of outlier RI1-2 included the addition of the missing cable tray bracket and.

knee brace, and fastening of the added components to the cable tray and the existing wall
mounted Unistrut on the adjacent wall.

NRC Reauest 3:

As supplementary information to Addendum 5 (Ref.1), provide information regarding the
Seismic Capability Engineer's (SCE) basis forjudging the settlement and surface (corrosion)
condition of the underground diesel tank and bolts.

IES Utilities Response:

The following information was used by the reviewing SCEs as the basis for theirjudgment that |
corrosion and settlement are not a concern for the underground diesel tank and bolts.

| For Settlement:
|

'

|

The tank and its associated piping are all supported by the soil.|
*

The existing / observed flexibility in the piping and the electrical conduit is adequate.! .

! For a design basis earthquake (DBE) event, soil failure is not credible, therefore, significante
'

differential motion between the piping and the tank is not a concern.

For Corrosion:

The Code Data Sheet for the subject tank requires the external surface of the tank to be coated by

one coat of Bitumastic Black Solution which is an anti-corrosion substance. (See Document No.
M41-154 in Addendum 4 to the August 30,1996 RAI response.)
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NRC Hrquest 4:

In Addenda 3 and 6 (Ref.1), the J-bolt capacities have been determined using embedment
lengths as "L+12D" (GIP-2 [ Generic Implementation Procedure] definitions). Provide
justification for using 12D for presumably 90 bends of the bolts.

IES Utilities Response: |

The GIP criteria for J-bolts are given in Section 2 of EPRI Report No. NP-5228-SL, " Seismic
Verification of Nuclear Plant Equipment Anchorage", Revision 1, Volume 1, dated June 1991, i

The criteria are based on the ancSorage (i.e., development length) requirements for hooked rebars
in reinforced concrete. Since there was a lack of data on development (or bond stress) for plain
bars in the current US literature, reference was made to British code guidance on ultimate bond
stress requirements for plain bars which are generally based on a series of tests reported in
Snowdon, L.C., " Classifying Reinforced Bars for Bond Strength," Garston Building Research
Station, Current Paper 36/70, November,1970. The British code allows an ultimate bond stress
of 200 psi for plain bars in 3500 psi concrete. The British code assigns equivalent straight-
anchorage lengths of 24D and 12D for 180 and 90 hooks, respectively. For the J-bolt in
question,12D was used for the equivalent embedment length of the 90 hook.

!

|

NRC Request 5:
1

On pages 46 and 47 of Addendum 7 (Ref.1), you provided a table of floors where the
corresponding IRS [In-Structure Response Spectra] exceeded the reference spectrum (1.5 times
the bounding spectrum-ABS). For the Reactor Building, the IRS exceedances have been shown

'

for floor elevations 833 ft 6 in. and 855 ft. between the frequencies of 2 and 811z. Section 5 of
the ' Summary Report' (Ref. 2 [ Letter (and Attachments) from lES Utilities to USNRC,
" Summary Report for Resolution of USI A-46," dated November 15,1995]) states that in the
Reactor Building the ABS bound the IRS at all floor elevations. Provide an explanation for this
discrepancy and information about how the SSEL [ Safe Shutdown Equipment List] equipment at
these floor elevations was evaluated.

IES Utilities Response:

There are no SSEL equipment items located at Reactor Building elevations 833 ft 6 in. and 855
ft. Therefore, the corresponding IRS exceedances shown on page 46 of Addendum 7 for these
elevations of the Reactor Building do not apply to the equipment contained in the SSEL. This is

| consistent with the statement made in Section 5 of the Summary Report which states that "The
Reactor Building IRS are fully enveloped by the Amplified Bounding Spectrum (ABS) for;

' elevations containing SSEL equipment."

|
!
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NRC Request 6:

With respect to the comparison of equipment seismic capacity and seismic damand, for
equipment located on floors within 40 feet above the effective grade and where the IRS exceeded
the ABS in the structures identified in Addendum 7 of Reference 1, you have elected to use
method A in Table 4-1 of the GIP-2. Provide a technicaljustification for not using the in-
structure response spectra provided in your 120-day response. It appears that some A-46
licensees are making an incorrect comparison between their plant's safe shutdown earthquake
(SSE) ground motion response spectrum and the SQUG [ Seismic Qualification Utility Group]
Bounding Spectrum. The SSE ground motion response spectrum for most nuclear power plants
is defined at the plant foundation level. The SQUG Bounding Spectrum is defined et the free
field ground surface. For plants located at deep soil or rock sites, there may not be a significant
difference between the ground motion amplitudes at the foundation level and those at the ground
surface. Ilowever, for sites where a structure is founded on shallow soil, the amplification of the
ground motion from the foundation level to the ground surface may be significant.

IES Utilities Response:

Technical Justification for Using GIP Method A:

Per the GIP,"The seismic capacity of an item of equipment can be compared to a seismic
demand which is defined in terms of either a ground response spectrum or in-structure response
spectrum." Table 4-1 of the GIP outlines these types of comparison as either Method A or B.
Method A is a comparison with a ground response spectrum, while Method B is a comparison
with an in-structure response spectrum. During the walkdowns performed for resolution of USI
A-46 at the DAEC, the reviewing SCEs utilized both Methods A and B within the rules
delineated by the GIP and the training they received by the SQUG organization. |

|

Method A of the GIP provides a methodology to evaluate the seismic adequacy of equipment by
comparing equipment capacity based on earthquake experience ground response spectra at
database sites with the plant's SSE ground response spectrum (GRS). The composite earthquake
experience ground response spectrum from the database sites (reference spectrum) is reduced by |

a factor of 1/l.5 to account for possible additional amplification of motion in nuclear plants
compared to database plants and is referred to as the " Bounding Spectrum" in the GIP.

The seismic capacity of equipment defined by the Bounding Spectrum is compared to the ;

seismic demand at the effective grade using the plant licensing basis SSE GRS. The GIP method |
conservatively limits use of this approach to equipment which has natural frequencies above 8 |

IIz and is located lower than about 40 feet above the effective grade of the building. These
! restrictions prohibit the use of GIP Method A for those equipment natural frequencies and for

those higher elevations in buildings where equipment amplified responses are typically higher.

|

|
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Additional detailsjustifying the use of GIP Method A may be found in the report "Use of I
Seismic Experience in Nuclear Power Plants" prepared by the Senior Seismic Review and i

Advisory Panel (SSRAP), dated February 28,1991. This report, included as Reference 5 in GIP-
2, states on pages 102 and 103 thrt ".. . . the use of very conservative floor response spectra
should be avoided when assessing the seismic ruggedness of floor-mounted equipment . ... only
for cases of equipment mounted more than 40 feet above grade or equipment with as-anchored-
frequencies less than about 8 IIz is it necessary to use floor spectra."

Comnarison of Ground Response Snectra and Bounding Snectrum:

When the plant was designed, it was recognized that a shallow soil layer could cause buildings
supported on soil to be subjected to soil column amplification. Therefoie, three different seismic
design GRS were prepared:

1. For structures supported on bedrock or lean concree over bedrock, the response spectra are
based on the 1935 Helena, Montana, earthquake scaled to a peak ground acceleration (PGA)
of 0.12g for DBE.

1

2. For structures supported on about 10 ft of compacted fill, natural glacial soil, or soil cement
!

fill over bedrock, the response spectra are based on the 1952 Taft, California, earthquake
3

scaled to a PGA 0.12g for the DBE. '

| 3. For the structures supported on 30 to 50 ft of overburden soil or compacted fill soil, the
response spectra are based on the 1952 Taft, California, earthquake scaled to a PGA of 0.18g
for the DBE.

|

| The three DAEC design basis ground response spectra discussed above and in Section 2 of the
DAEC Summary Report are enveloped by the SQUG Bounding Spectrum (BS) for all !

frequencies. The result of this comparison is shown in Figure 1 on page 7 of this attachment.

| Note that the Curve 1 GRS is roughly 1.5 times higher than the Curve 2 GRS. This accounts for
the soil amplification effect. The ground response spectra used in this comparison are defined in

| Section 2.5.2.6 of the DAEC's Updated Final Safety Analysis Report (UFSAR). They are

| intended to represent the expected amplified seismic building foundation responses for specific
| subsurface conditions. The use of these GRS for comparison with the SQUG free field Bounding

Spectrum, when considering the GIP " effective grade" to be at or near the plant grade, is justified
based on the following considerations:

The following table summarizes the foundation types and elevations of the structures that! .

contain SSEL equipment items at the DAEC. The design basis GRS curve for the structures
supported on about 30 to 50 feet of overburden soil or compacted fill soil, shown as Curve 1.

in Figure 1, which corresponds to the horizontal ground acceleration of 18 percent gravity, is
considered to closely represent the actual DAEC free field GRS for the reactor building,
intake structure and control building. This is based on the foundation type (i.e., on rock or on

.

.
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soil) and the elevations associated with the building embedments and effective grades for ;

these buildings as provided in the UFSAR. i

; Hottom Plant Grade " Effective
| Structure Foundation Foundation Adjacent to Grade"
| Type Elevation Building USI A-46.

Reactor Mat on bedrock 708' 757' 751'
Building i

| Intake Mat on bedrock 705' 750' 740'
Structure -

|
| Control Mat on 45 fl soil 753' 757' 757'

Building
| Pump Mat on 30 ft soil 723' 757' 757' ;

House

Turbine. Mat on 20 ft soil 729' 757' 757'
Building

The margin between the GRS curve representing the horizontal ground acceleration of 18*

percent gravity, Curve 1 in Figure 1, and the SQUG Bounding Spectrum is more than ,0
percent. For the turbine building and pump house (which have foundations on soil below
grade), this margin is available to account for additional amplification, if any, between the !

! GRS used and the effective grade where the Method "A" response method was used.

In-structure response spectra were always used for quantitative analyses (such as anchorage.

evaluations) regardless of which method, A or B, was used for the equipment screening'

evaluation.
|

Therefore, the use of the 40 feet and 8 Hz rules from GIP-2, Method A in Table 4-1, is

| considered appropriate for seismic capacity vs. demand screening evaluations at the DAEC.
i

~
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Figure 1 - Comparison Of DAEC DBE Ground Acceleration Response -

Spectra at 5% Damping To SQUG Bounding Spectrum
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