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September 19,1997
HDC:97:100

Document Control Desk
ATTN: Chief, Planning, Program and Management Support Branch
U.S. Nuclear Regulatory Commission |

Washinoton, D.C. 20555 ;

Responses to NRC Questions about EMF 97 007
'

!Ref.: 1. EMF 97 007(P), *SPC Guide Tube Compatibility with Westinghouse Reactor RCCAs,"
Siemer$s Power Corporation, January .1997.

On August 26,1997, we had a telephone conversation with some of the NRC reviewers of the4

referenced topical report. Attached are the responses to the questions asked by the NRC during
this telephone conversation. .

Siemens Power Corporation conalders some of the informrtion contained in the attachment to
be proprietary. The proprietary information is indicated in the respo.ises by brackets. The
affidavit provided with the original submittal of the referenced topical report satisfies the

,

requirements of 10 CFR 2.790(b) to support the withholding of this information from public
disclosure. !

If you have any questions, please call me at (509) 375 8563. -

Very truly yours,

M
H. Donald Curet, Manager
Product Licensing
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cc:. Ms. M. S. Chatterton (USNRC) \
Mr. E. Y. Wang (USNRC) i
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SPC Responses to the 8/22/97 NRC RAI for Control Rod insertion.

Question 1: _ The response to our RAI and the provided documentation do not provide
enough quantitative detall to assure the staff that you have specifically
investigated distortion on the galde tubes as opposed to extrapolation of the

,

investigations and measurements made on the fuel,

Response: SPC considers the drag force and drop time testing required by the NRC in -

Reference A to be the most direct measurement of the potential for RCCA insertion delayc. The
bow is considered a less direct measurement due to the many variables involved, such as mode of
deformation. None of the data obtained from the drop or drag force testing in SPC fuelindicated any
deterioration of the drop times or drag forces with respect to burnup.

In both the US and Europe, the root cause of the guide tube bow was established to be compressive
forces on the fuel assembly greater than the load bearing capability of the mechanical design. As
discussed in Reference B, the SPC design was established to ensure that the maximum attainable
compressive load does not exceed the buckling or yield strength of the fuel assembly structure and
includes considerations for [

] Solid contact leads to
excessive compressive loads on the fuel assembly and, subsequently, to guide tube buckling (bow)
and RCCA insedion difficulties i

!

Question 2: Please provide quantitative data on measurements of distortion or any
*

deviation from the as-built dimensions found on guide tubes in plants or the
laboratory.

Response: Occasionally, SPC has observed, or been informed of, *C" shaped bow (with uniform !

curvature) In SPC fuel assemblies. The *C"-shaped bow is attributed to differential growth from |
'bumup gradients across the fuel assembly or from thermal gradients during operation. Significant

*C" bow can cause difficulties during fuel shuffling and increased outage time. Operators are very
sensitive to this issue and typically inform the fuel vendors if difficulties are experienced. [

l
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Reference B, section 5.1.2, discusses a strength test performed by SPC for information to determine
the compressive capability of the SPC 17x17 fuel design.

,

Question 3: Guide tube distortion has been observed in some plants without overall
assembly growth being present. Has this been looked for? '

Response: . As discussed in the response to Question 2, no quantitative data exists; however, no
-

significant bow has been detected from normal fuel observations, handling, or operation.
.

Question 4: There is some indication that the current burn ups may be just short of the
thresholds where accelerated or unexpected growth / distortion phenomena may
take place, based on proprietary data that are available to the staff. Provide
quantitative data indicating incipient growth or d!ctortion observations,
however slight. Discuss any instances where distortion has been observed at
high burn ups and discuss these instances or explain how the measurements
that have been made are adequate to preclude the possibility of such threshold
behavior. Experimental as well as operational data should be discussed.
Distottion, deviation from absolute straightness, " cork-screw" distortion,
s shape distortion, and c-shape distortion, however slight, is of Interest. 1

Response: SPC has detected [
] was incorporated

into the design. [

,

1
The current SPC database and growth design curve used for Westinghouse type design fuel is

,

| shown in Figure 1 (attached). The data supporting this curve are provided in Table 1. (Please note
that there have been some minor updates and corrections to the data points since the issuance of'

Reference B. The growth correlation is not significantly different and the conclusions are
unchanged.)

| The distortion of the guide tubes is the result of the compressive forces on the fuel assembly. SPC
ensures the strength and buckling limits of the guide tubes are not exceeded [

'

.] As a result of
SPC's methodology, the dimensions and spring forces are such that the fuel assemblies will not
experience excessive ccmpressive forces, and, therefore, will not experience "S" shaped bow.

! Other than the visual exsminations noted above, SPC has not inspected irradiated fuel assomblies

|- for bow. Additional information is inrJuded in the response to Question 2.
,

p
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Question 5: Provide any available quantitative data on measurement or observation of I.

minimum clearances between the rodlet and the ID of the guide tubes, including
the axiallocations of the points of minimum clearance.

Response: Reference B, Tables 4,5 and 6, provide the design dimension tolerances, and control
rod cisarances of the SPC 14x14,15x15 and 17x17 guide tube designs for Westinghouse type
plants. SPC has not performed clearance checks on irradiated fuel assemblies.

Question 8: The growth / distortion has been found to be a strong function of power history
(per cycle), explain how service experience data have covered this aspect with
reference to future plant operation at what may be unfavorable power histories. -

Since all data on this effect may not be available to Siemens, provide the power
histories of the plants (in terms of burn up correlated to fluences at the guide
tube) upon which the conclusions of trouble free operation are based and also
to the limits to be placed on future plant operating parameters with respect to'

power history.

Response: In addition to power history effects, growth is also a strong function of manufacturing
processes (texture), heat treatment, material composition, etc. These effects are interactive such
that the relative influence of any single effect is dependent on the others. SPC has fuel assembly
growth experience in reactors utilizing a variety of operating scenarios. [

!
,
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Because of the conservatism used by SPC in the fuel design and growth curves, [

] Therefore, no restrictions to the future.

operation of the fuel are needed for the SPC designs with respect to power histories.

Question 7: 'It 8? stated that differences in measured growth data were observed in various
'

designs and attributes these differences to creep. Explain quantitatively what
this means. We know that creep is not the only mechanism operating; provide
a discussion and the data upon which your conclusions are based.

Response: Variations have historically been observed in fuel assembly growth throughout the
industry. Operating conditions, design, material, manufacturing processes, and other mechanisms
may be involved in causing these variations from design to design, plant to plant, or reload to reload.
l.

1
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. Question 8: Quantitatively describe the basis for the statement that "special considera.
tions" and controls on the manufacture and use of the guide tubes and the
structural components have minimized growth and distortion of the guide tubes
within an assembly.

Response: The special considerations and controls are:

[

.1

Materials and fabrication processes are selected [.

1

Tubing and material vendors are maintained [.

-]

Industry experience shows that changes to the material chemistry, tube manufacturing methods, and
heat treatment processes affect the guide tube growth.

References

A. NRC Bulletin 96-01, Control Rod Insertion Problems, March 8,1996.

B. EMF 97-007(P), Revision 0, SPC Guide Tube Compatibility with Westinghouse Reactor
RCCAs, January 1997.
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Taisie 1 SPC PWR Assomtdy Growth Data for Westinghouse Designs.
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. Figure 1 SPC PWR Assembly Growth for Westinghouse Designs
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Figure 2 SPC PWR Assembly Growth (W) for Different Operating Histories t
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