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Inspection Summary: 

Inspection on August 14 through December 1, 1989 (Report No. 255/89024(DRS) 
Areas Inspected: A special safety inspection of licensee actions associated 
with the snubber reduction program (70370). Pipe supports and piping stresses 
pertaining to the snubber reduction prograr.i \vere reviewed for design adequacy. 
Results: Three apparent violations were identified; multiple examples of 
inadequate design control (Paragraphs 2.c.(1), 2.c.(2), 2.c.(3), 3.b., 3.c., 
and 3.d.); failure to follow procedures (Paragraph 2.d.) and inadequate 
corrective action (Paragraph 2.e). 

Based on the results of the inspection, the following weaknesses were noted: 

0 

0 

0 

· Control of design and analysis activities for the IE Bulletin (IEB) 79-14 
project was inadequate due to the large number of errors in piping and pipe 
support calculations. 
Current design controls are inadequate in recognizing and correcting past 
piping and pipe support deficiencies. 
Quality Assurance audits currently do not include detailed technical 
audits of piping and pipe support calculations and may not be adequately 
determining the effectiveness of certain design control measures. 
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DETAILS 

l. Persons Contacted 

Consumers Power Company (CPCo) 

+D. Hoffman, Vice President, Nuclear Operations 
+*G. Slade, Plant General Manager 
*R. Orosz, Engineering and Maintenance Manager 

+*K. Toner, Projects Superintendent 
+*W. Garrity, Engineering Manager, Energy Supply Service 
*D. Malone, Senior Licensing Analyst 
*D. Vandewalle, Configuration Control Manager 
*R. Margol, QA Administrator 
*D. Takach, Task Manager 

+*M. Paschke, Senior Engineer 
*Y. Chan, Staff Engineer 
*C. Kozup, Technical Engineer 
*R. Jenkins, Manager, Civil/Structural Engineertng 
*W. Roberts, Plant Projec~s 
*R. M. Brzezinski, E&M Manager 

K. E. Ostorne, System Engineering Superintendent 
*A. G. Lewis, Technical Director 
*R. Mccaleb, QA Director 

John C. Petro, Quality Engineering Section Head 
0 +Kenneth W. Berry, Director, Nuclear Licensing 

Nuclear Regulatory Commission (NRC) 

*E. Swanson, Senior Resident Inspector 
*J. Heller, Resident 

0 +*J. A~ Gavula, Reactor Inspector, RIII 
+*W. C. Liu, Reactor Inspector, RIII 
. +A. Lee, NRR 
+P. T. Kuo, NRR 
+J. A. Zwolinski, NRR 
+W. C. Axelson, Rill 
+J. 0. Thoma, NRR 
+A. DeAgazio, NRR 
+J. Rajan, NRR 
+D. Danielson, Rill 
+J. S. Ma, NRR 

*Denotes those attending the interim exit interview at the Palisades 
site on October 20, 1989. 

+Denotes those attending the management meeting at White Flint (NRC HQS) 
on October 30, 1989. 

0 Denotes those participating in the telephone exit conference cali on 
December 7, 1989. 

2 



• 2. 

• 

Snubber Reduction Program 

a. Background Information 

b. 

c. 

Prior to the snubber reduction program, Palisades had 62 hydraulic 
and mechanical snubbers installed throughout the plant. As of this 
inspection, 16 of the snubbers were completely removed and 27 were 
replaced with rigid struts of equivalent capacity. Six additional 
snubbers are scheduled for replacement in 1990. A total of 49 
snubbers will be removed as a result of the snubber reduction program 
implemented by the licensee since 1987. 

Snubber Reduction Analysis Methodology 

The scope of the snubber reduction program involved a total of 17 
stress packages. Of these, two were evaluated using the zero 
deflection criteria given in the Welding Research Council Bulletin 
300. Utilization of this criteria involved direct replacement of 
snubbers with equivalent size struts and required no additional 
re-analysis. For the other 15 packages, the original IE Bulletin 
(IEB) 79-14 piping models were translated for Bechtel's MElOl computer 
program into ADLPIPE. These new piping models were benchmarked against 
the original models and from static considerations, were made to 
accurately match with regard to loads, deflections and stresses. The 
design requirements and analysis criteria for the piping and pipe 
design supports were obtained from the existing FSAR UPDATE or 
Specification M-195, "Requirements for the Design and Analysis of 
Palisades Plant Safety-Related Piping and Instrument Testing", 
Revision-a, February 10, 1987. 

Pipe Supports Design Rev1ew Pertaining to Design Control 

The NRC inspectors selected the Palisades snubber reduction (PSR) 
stress package Nos. 41, 20, and 67 for a design review. The pipe 
support assemblies as~ociated with these packages were reviewed for 
conformance to the applicable codes, licensee commitments, and NRC 
requirements. 

(1) Calculation PSR No. 41, 11 Main Steam System", Revision 0, 
April 7, 1987 

During the NRC review of documentation associated with this 
calculation, internal memorandum RBJ-51-87 from R. Jenkins to 
M. Kropp, dated April 23, 1987, was ex-amined. This 
correspondence stated, in part, that the original support 
assessments for supports EB1-S2, EB1-S3, EB1-S5 and EB1-S6 were 
11 a bit incomplete". These assessments were performed by Bechtel 
during the IEB 79-14 project. The memorandum went on to state 
that the 111 diameter LI-bolts associated with these supports 
should be replaced with LI-bolts made from high strength material 
and in some cases should also be replaced with larger diameter 
Li-bolts. 
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• Reviews of the original Bechtel support calculation, No. 
03341-EB1-S3, Revision 0, dated November 11, 1980, identified 
additional discrepancies as well. Although the cover sheet 
stated that the support was "structurally adequate", and no 
field modification was required, the Catalog Item Evaluation 
concluded that the structural attachment, the 20 kip snubbers 
and the 1" diameter LI-bolt failed to meet the design criteria. 
There were no other calculations or evaluations that reconciled 
these components nor any indications that these support components 
had been replaced. In addition, there was no structural 
evaluation of the components identified as detail "A-A11

, which 
connected the LI-bolt to the rest of the support structure. 

Additional investigation into this matter indicated that the 
LI-bolts for the four supports in question were replaced under 
Specification Change SC-87-205, initiated December 15, 1987. 
Using this change document, the LI-bolt material for supports 
EB1-S2 and EB1-S5 was upgraded to a higher strength material. 
Also, for supports EB1-S3 and EB1-S6, the material was upgraded 
and the diameter of the LI-bolts was increased from l" to H11

• 

These changes were necessary in order to correct the previously 
identified design deficiencies. The calculations to verify the 
adequacy of these changes was documented in EA-SC-87-205-01, 
Revision O, dated December 14, 1987, "Replacement of LI-bolts on 
Main Steam Line Hangers". 

When questioned by the NRC concerning the adequacy of the 
structural components identified as detail 11 A-A 11 which were 
modjfied by enlarging the hole to accept a larger diameter 
LI-bolt, the licensee stated that no evaluation could be found. 
Subsequently, calculation EA-03341-53-C/S- l, 11 Pipe Suppa.rt 
Calculation of Restraint EBl-53 11

, Revision O, dated November 11, 
1989, was performed. This calculation.concluded that the 
structural component in question exceeded the allowable stress 
criteria by at least 14% for the current design loads. The 
FSAR states the allowable stress for this situation is 1. 1 
times the yield strength of the material or 1.1 x 36000 psi= 
39600 psi. The calculated stress was 45000 psi which is 
approximately 1.25 times the yield strength of the material. 
This is considered an apparent violation of 10 CFR 50, Appendix 
B, Criterion III, Design Control (255/89024-01) • 

. Because of the deficiencies identified above, the NRC inspector , 
requested that the as-built weld configuration of the support 
assembly structural attachments also be obtained and evaluated. 
Contrary to the configuration given on as-built drawing EBl-53, 
Revision lFl, January 8, 1980, instead of the upper beam 
attachment being welded on all four sides, it was only welded on 
two adjacent sides. The weld configuration was evaluated in the 
calculation EA-03341-53-C/S-l referenced above. The analysis, 
however, incorrectly evaluated the weld by using a two sided 
weld on opposite sides instead of adjacent sides and neglected 
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• the load eccentricity relative to the weld center of gravity. 
The calculation concluded that the weld in question was adequate. 

When the load eccentricity error was pointed out by the NRC 
inspector, an additional calculation was performed, 
EA-03341-S3-C/S-1A, Revision 1, dated October 20, 1989. This 
calculation concluded that instead of being under the stress 
allowable by around 44%, the weld was, in fact, overstressed by 
32% and had to be upgraded. During the NRC review of this 
calculation, it was further noted that on Page 5 of both the 
Revision 0 and Revision l documents, the length of the weld was 
calculated as: "6 + 5 = 13". This was obviously incorrect. 
While this error only increased the overstressed situation by 
another 5%, it graphically illustrated the lack of attention to 
detail being afforded to design calculations both in preparation 
and checking. This is considered an additional example of an 
apparent violation of 10 CFR 50, Appendix B, Criterion III, 
Design Control. 

In addition to the above deficiencies, the following discrepancies 
were noted in the original IEB 79-14 documentation associated 
with the snubber reduction effort. 

(a) Support No. EB1-H9(Q) 

1 

2 

3 

The design calculation for the welded connections on 
sheet six and the size and orientation of the 
structural member 8 were not consistent with the 
actual installation. 

The sizes of the fillet welds shown on the as-built 
drawing were assumed with an asterisk. There was no 
·documentation to ensure that the actual welds were 
able to meet the code allowables. 

The size of the steel beam shown on the support 
drawing was specified as W8 x 40, and the size of the 
structural angle shown on another drawing 
(FCR No. M-62) was 5" x 3" x 3/8". Both drawings 
were checked on August 1981. A field verification 
found that the beam was W8 x 31 and the structural 
angle was 3" x 3" x 1/2". There was no documentation 
to justify these two discrepancies. 

(b) Support No. EB1-H25(Q) 

l The design calculation, on sheet seven called for 
fillet welds on three sides at the welded joint. The 
corresponding drawing showed fillet welds only on two 
sides. 
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2 The calculation specified 5/16" fillet w~lds on a 
1/4" thick structural angle (Item 8 on bill of 
material list) which was considered to be physically 
impossible. As a result, the design bases were not 
correctly translated into the design drawing. 

(2) PSR No. 20, "Safety Injection Containment Spray and Shutdown 
Cooling System", Revision 0, June 23, 1987 

(a) Support No. GC3-Hl25(Q) 

The following discrepancy was noted in the original 
IEB 79-14 documentation associated with the snubber 
reduction effort: 

1 The design calculation {sheet 12) specified a 5/16" 
fillet weld for the welded lug attachments. This weld 
size was based on Bechtel's Pipe Support Manual (PSM), 
Section 5. 16. 1, Table 4. l, and is consistent with the 
minimum requirements delineated in the American 
Institute of Steel Construction (AISC) Manual. 
However, the as-built fillet weld size for these 
attachments is 3/16". There was no documentation to 
justify this weld discrepancy. 

lb) Support No. GC1-Hl36 

The following discrepancies were noted in the original 
IEB 79-14 documentation a~sociated with the snubber 
reduction effort: r 

1 

2 

There was no documentation in the calculation package 
to demonstrate that the welded lug attachments and 
the size of the lug-to-pipe welds met the code 
allowables. 

The corresponding drawing specified 3/16" fillet 
welds for the lug attachments. In accordance with 
Bechtel's Pipe Support Manual (PSM), these welds 
should have been 5/16". 

(c) Support No. GC1-Hl37(Q) 

The design loads for this support increased by approximately 
30%; however, no quantitative basis for acceptability was 
provided. This is contrary to requirements of ANSI N45.2. 11 
regarding sufficient documentation to permit auditing and 
verification and is considered an apparent violation of 
10 CFR 50, Appendix B, Criterion III (255/89024-01) • 
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In addition, the following discrepancies were found in the 
original IEB 79-14 documentation associated with the 
snubber reduction effort: 

1 

2 

The design errors were discovered in the pipe lug 
attachment evaluation in that the section modulus was 
missed in the bending stress calculation. After the 
errors were corrected, the calculated stresses exceeded 
the code allowables by approximately 50%. 

The calculated weld size based on the snubber 
reduction loads exceeded the existing weld size. 

(3) PSR No. 67, L. P. Safety Injection 

(a) Support No. GC1-H712 

The following discrepancy was noted in the original IEB 
79-14 documentation associated with the snubber reduction 
effort: 

1 This support contained incorrect design calculations 
and design assumptions in the evaluation of the Item 2 
steel plate. The fundamental engineering application 
was not correctly performed in that the moment of 
inertia, section modulus, and cross sectional area of 
the steel plate were incorrectly calculated. These 
discrepancies were not identified by the reviewer 
during the checking process. 

All of the above discrepancies associated with the original IEB 79-14 
documentation are considered additional examples of an apparent 
violation of 10 CFR 50, Appendix B, Criterion III, in that the · 
licensee failed to correctly translate the design bases into design 
documents and the design adequacy was not correctly verified. 

Subsequent licensee evaluation as discussed in the CPCo letter to 
the NRC dated December 1, 1989, stated, in part, that all of the 
identified deficiencies have been reanalyzed and in no cases did 
deficiencies render equipment incapable of performing its 
safety-related function. 

d. Pipe Support Design Review Pertaining to Procedures and Drawings 

Paragraph 18 of "Criteria for Supporting Structures for 
Safety-Related Piping Systems", Revision 1, January 17, 1980, states, 
in part, that the allowable weld stress shall be based on the 
properties of the base material at temperature. 
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Paragraph 19 of "Criteria for Evaluation of Supporting Structures 
for Safety-Related Piping Systems", Revision 1, January 17, 1980, 
states, in part, that a friction force shall be included in the 
support evaluation when .the relative displacement between contacting 
surfaces of pipe attachment steel and structural attachment steel is 
greater than 1/1611

• 

(1) Safety Injection System, Support No. GC1-Hl26 

The friction force between the sliding steel plates was not 
addressed in the evaluation of the pipe/trunnion weld, 
baseplate, and anchor bolts. In addition, the allowable stress 
used in the weld evaluation was incorrect because of failure to 
consider the temperature effects (300 degrees F) on base 
material. These are examples of a failure to follow 
Paragraphs 18 and 19 of the Palisades pipe support design criteria. 

(2) Safety Injection System, Support No. GC1-Hl37(Q) 

The allowable stresses in the weld evaluation for both the 
operating basis earthquake (QBE) and the safe shutdown earthquake 
(SSE) conditions were incorrectly used because carbon steel 
at ambient temperature was assumed. The actual installation was 
stainless steel with an operating temperature of 300 degrees F. 
This is a failure to follow Paragraph 18 of the Palisades pipe 
support design criteria in that the temperature effects on base 
material were not considered and the correct base material was 
not used. 

(3) Safety Injection System, Support No. GC1-Hl40(Q) 

The thermal movement was greater than 1/411 but the friction 
force was not considered in the support evaluation. The 
allowable stress used in the support calculation was based on 
carbon steel at ambient temperature. This was also true for the 
weld evaluation where the allowable stress was based on carbon 
steel at ambient temperature. The actual installation was 
stainless steel with an operating temperature of 300 degrees F. 
These are the examples of failure to follow Paragraphs 18 and 19 
of Palisades pipe support design criteria. The use of carbon 
steel at ambient temperature is nonconservative and can be 
safety significant in design analyses. 

The above are examples of an apparent violation of 10 CFR 50, 
Appendix B, Criterion_V, in that the activities affecting quality 
were not accomplished in accordance with the.procedures or drawings. 
(255/89024-02) 

Subsequent licensee evaluation as discussed in the CPCo letter to the 
NRC dated December 1, 1989, stated, in part, that all of the 
identified deficiencies have been reanalyzed and in no case.did 
deficiencies render equipment incapable of performing its 
safety-related function. 

8 



.. 

• 

• 

e. Pipe Support Design Review Pertaining to Correcti~e Action 

f. 

(1) Main Steam System, Support Nos. EBl-S2 and EB1-S3 

In August 198i, Bechtel's design review concluded that all 
structural attachments, snubbers, and the U-bolts for these 
supports would fail under.the specified seismic loads. There 
was no documentation to ensure that the failed 1tems were 
promptly corrected. As a result, these two supports might not 
be able to perform their intended function during a seismic 
event. Furthermore, during the snubber reduction program, the 
licensee identified the U-bolt problems in April 1987. The 
corrective action to replace the problem U-bolts did not take 
place until December 1987. In addition, there was no corrective 
action document initiated until 1989 to determine the root cause 
of the condition, and evaluate the noted deficiency with regard 
to the operability of the associated piping system. 

(2) Safety Injection System, Support No. HC3-Rl33. l 

Based on the results of calculation No. 03319-24, Novmeber 1979, 
this support required a hardware modification to increase the 
size of its b~seplate and the cdncrete expansion anchor bolts. 
This calculation was performed in order to evaluate the 
as-installed condition of an IEB 79-14 modification. However, 
this modification was never implemented by the licensee from 
1979 to the present. · 

The above are examples of an apparent violation of 10 CFR 50, 
Appendix B, Criterion XVI, in that conditions adverse to quality, 
such as failures, nonconformances were identified but were not 
promptly corrected. (255/89024-03} 

Subsequent licensee evaluation as discussed in the CPCo letter to the 
NRC dated December 1, 1989, stated, in part, that all of the 
identified deficiencies have been reanalyzed and in no cases did 
deficiencies render equipment incapable of performing its 
safety-related function. 

Pipe Welded Attachments Local Stress Evaluation 

During the review of design .documents related to_the snubber reduction 
program, the NRC inspector noted that the localized stresses induced 
into the piping component by the welded attachments such as lugs or 
cylindrical attachments were not evaluated to ensure that the combined 
stresses on the attachments, weld configurations, and the pipe were 
within the code allowables. The NRC inspector further noted that, in 
accordance with Table 5.2-3 of the FSAR, the piping code used was 
USAS B31. 1 (1955). However, the same FSAR Section 5.10, "Systems and 
Components," states that the piping was designed to USAS B31. 1 
(1967). Bechtel's pipe support design criteria for Palisades, dated 
January 1980, also referred to the USAS 831. l (1967 code). A new 
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paragraph was added to the 1967 code stating that the integral 
(welded) attachment is an integral part of the piping component and 
that consideration shall be given to the localized stresses induced 
into the piping component by the integral (welded) attachments. 

Additionally, Bechtel's Pipe Support Manual (PSM), Section 3. 11. 1, 
dated April 21, 1980, established the following guidelines: 

0 

0 

Welded attachments on process pipe should be avoided where 
possible. 

Where an attachment is welded to a piping system as part of a 
pipe support, local stresses will be induced in the pipe wall 
around the area of the attachment. Pipe stresses obtained in 
an analysis without consideration given to the local stresses 
are referred to as general pipe stresses. Local stresses must 
be combined with the general pipe stresses and be checked 
against the allowable stress limits. 

In view of the aforementioned code requirements and the guidelines 
delineated in Bechtel's PSM, the licensee agreed to evaluate and 
respond to the NRC's concerns with regard to the localized stresses. 
Pending further review, this matter is considered an Unresolved Item 
(255/89024-04). 

3. Review of IE Bulletin 79-14 Program and Related Activities 

a. Background 

As a result of the discrepancies described in Paragraph 2 above, 
a general concern was expressed regarding the overall accuracy 
of the original IE Bulletin (IEB) 79-14 Program at Palisades. 
This concern was significant in that all piping modification 
work performed since the 1979 time frame typically used the IEB 
79-14 analyses as design input. Most of the discrepancies 
found in the snubber reduction program related to problems with 
the original IEB 79-14 analyses. On this basis, a more 
detailed review of the IEB 79-14 program appeared to be 
warranted. 

At the request of the NRC inspector, the licensee provided 
three stress packages associated with the auxiliary feedwater 
(Aux-Feed) pumps A and B for review. These packages included 
the pipe stress analyses as well as the pipe support calculations 
for the Aux-Feed discharge, suction, and steam supply piping. 
The discharge piping package was an original IEB 79-14 package 
with no subsequent revisions. The suction piping package was a 
1982 revision to the original !EB 79-14 package to account for 
the addition of a redundant suction isolation valve. The steam 
supply package was·a 1988 revision to the stress package to 
account for a change in the relief valve tail pipe size. 
Upsteam portions of this piping had been evaluated during the 
snubber reduction program; and as such, the snubber reduction 
analysis was used as design input for this latest modification. 
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b·. Auxiliary Feedwater Discharge Piping, Calculation No. 03342 

(1) Piping Stress Analysis Revision l, December 8, 1980 

The following discrepancies were noted du~ing the NRC r~view of 
the piping analysis: 

(a) Valves FW-0740 and FW-0742 were modeled with a weight of 
467.71 lbs. Design input data on page three of the 
calculation indicates the valves should have been modeled 
with a weight of 697.71 lbs. 

(b) Pipe support R227.C was modeled as a lateral restraint 
only. This is a LI-bolt restraint and as such should have 
been modeled as a 2-way restraint as specified in 
Bechtel's "Criteria for Reanalyses of .Safety-Related Pipe", 
Revision 1, November 12, 1979. · 

(c) Pipe support H227.l was modeled as an axial restraint 
instead of a lateral restraint. This discrepancy was 
caused by the absence of a negative sign in the restraint 
direction cosine. 

The effect of the above three discrepancies was to invalidate 
the existing piping analysis. · 

(2) Pipe Support EB10-H227.l, Revision 2, October 30, 1980 

The following discrepancies we.re noted during the NRC review of 
this calculation: 

(a) For the evaluation of the 411 pipe clamp, the load in the X 
direction was not considered. This load is tn a lateral 

· direction with respect to the pipe clamp and is a nonstandard 
application. Bending of the pipe clamp ears and shear 
effects on the attachment bolt were not reviewed to assure 
design adequacy. 

(b) The calculation erroneously assumed that a single bolt was 
capable of transmitting a rotational moment into the 
support structure. 

(c) The deflection evaluation only addres~ed the Y direction 
and did not address the X direction deflection. 

(d) The anchor bolt evaluation did not·account for the Y 
direction force in determining the X moment being applied to 
the baseplate. This load is ten times larger than the 
fictitious load evaluated in the analysis. 
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c. 

(3) Pipe Support EB10-R227C, Revision 4, October 30, 1980 

The following discrepancies were noted during the NRC review of 
this calculation: 

(a) In the calculation of the section modulus for the 4" x 5/8" 
plate, the thickness and the width dimensions were 
interchanged. The resulting stresses were underestimated 
by a factor of six. 

(b) The calculation for the allowable deflection used the 
moment of inertia of a 2 1/2" pipe instead of the 
4" x 5/8" plate. The resulting deflection was under 
estimated by a factor of 19. 

As a result of the discrepancies in the Aux-Feed piping calculation, 
compliance with the safety analysis design criteria could not be 
determined. Also, the accuracy of the loads induced into the pipe 
supports was questionable. Each of the discrepancies in the above 
calculations represents an additional example of an apparent violation 
of 10 CFR 50, Appendix B, Criterion III, in that the established 
design control measures did not provide adequate checking and 
verification of the design. 

Subsequent licensee evaluation as discussed in the CPCo letter to 
the NRC dated December 1, 1989, stated, in part, that all of the 
identified deficiencies have been reanalyzed and in no cases did 
deficiencies render equipment incapable of performing its 
safety-related function. 

Auxiliary Feedwater Suction Piping, Calculation No. 059/56 

This analysis superseded the original !EB 79-14 calculations and 
incorporated a new suction isolation valve modification and a 
strainer which was omitted in the original analysis. 

(1) Piping Stress Analysis, Revision 0, January 26, 1982 

The following discrepancies were noted during the NRC review of 
the piping analysis: 

(a) The weld neck flanges attached to pumps A and B were 
modeled with a 0.474" wall thickness. This thickness 
should have been modeled with the standard 4" pipe wall 
thickness of 0.237". This resulted in stresses being 
underestimated at these points by at least 50%. 

(b} The 4" x 6" reducing elbows at the pumps were modeled as. 
straight 6" elbows. This significantly underestimated the 
stresses at the 4" portion of the elbow. 
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(2) 

(3) 

• 

(c) For the response spectra in the Y direction, the 
acceleration value specified for a period of .08 was 
O.Ol73g. This is one-tenth of the correct value. 

(d) The location of the new tee at node 226 was modeled 
approximately 8" from the actual installation. A hand 
written note in the analysis states "this area revised as 
per layout group 5/12/81." There was no additional 
reconciliat1on of the as-bu1lt versus as-analyzed 
configuration which neglected 8" of additional piping. 

(e) The new support added at node 22K was modeled as a 
lateral restraint only. This support is a LI-bolt and as 
such should be modeled as a 2-way restraint as specified 
in Bechtel's "Criteria for Reanalyzes of Safety Related 

·Pipe". 

(f) Support H932 was modeled at 19 5/8" away from the elbow at 
node 110. The as-built location of this support is 

. approximately 10" away from this elbow. This discrepancy 
was due to an interference problem during the installation 
of this support during the original IEB 79-14 program. 
No reconciliation was given in the original analysis for 
this 9 5/8" discrepancy; the as-built drawing Ml01-SH2761 
was not updated and this modification analysis did not 
reconcile this discrepancy • 

(g) No valve weight information was given for the new valve 
6"-FW-271. A weight of 204 lbs was used in the analysis 
with no bases given. 

Pipe Support HB35-H933, Revision 2, October 25, 1984 

The following discrepancies were noted during the NRC review of 
this calculation: 

(a) For the methodology given in· the calculation, the wrong 
section modulus was used. 

(b) The weld configuration assumed in the analysis was 
incorrect. Instead of a 14" long weld, the actual weld 
length was closer to 5" long. 

(c) . The calculation did not provide any evaluation of the 
structural attachment to the embedment steel. No 
documentation was provided to address the acceptability of 
the applied forces an~ moments to the embedded steel. 

Pipe Support HBC38-Hl, Revision 2, October 19, 1981 

The NRC review of this calculation noted that for the deflection 
evaluation, the analyst used a value for-the Young's Modulus 
1000 times greater than the prescr1bed value. 
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(4) Pipe Supports HB35-H932 and HB35-H932.2, Revision 0, 
December 22, 1981 

The conclusion of the calculation stated that these supports 
were still adequate for the loads from the new piping analysis. 
There was no documented basis for this conclusion. The design 
load for support H932 increased by a factor of 2.83, however no 
evaluation was provided. The design load for support H932.2 
increased by a factor of 1.53, however no evaluation was 
provided. 

Each of the above discrepancies represents an additional example of 
an apparent violation of 10 CRF 50, Appendix B, Criterion III, in 
that the established design control measures did not provide for 
adequate checking and verification of the design. 

Subsequent licensee evaluation as discussed in the CPCo letter to the 
NRC dated December l, 1989, stated, in part, that all of the 
identified deficiencies have been reanalyzed and in no cases did 
deficiencies render equipment incapable of performing its 
safety-related function. 

d. Steam Supply for Auxiliary Feedwater Pump Turbine Driver K-8 

(1) Piping Stress Analysis, Calculation EA-SC-88138-4, Revision 0 
August 1, 1988 

The following discrepancies were noted during the NRC review of 
this recent piping analysis: 

(a) Node 525 was a U-bolt and was modeled as a Y restraint 
only. According to Bechtel's "Criteria for Reanalysis 
of Safety Related Piping," this should have been modeled 
as a Y-Z restraint. This could cause thermal expansion 
problems. This is considered an additional example of 
an apparent violation of 10 CFR 50, Appendix B, Criterion V, 
Drawings and Procedures (255/89024-02). 

(b) Node 535 is the operator for valve CV0522B. There is no 
source of the design information regarding the valve 
weight and center-of-gravity. Also, the operator weight 
and center of gravity was questionable since it was 
identical to valve CV0521 which had a completely different 
operator. · · 

(c) Node 662 was the operator for valve CV0521. The valve 
operator had a vertical restraint which did not appear on 
the as-built isometric MlOl-3224, Revision 3, nor in the 
piping analysis model. This discrepancy was discussed in 
PE&C Engineering Calculation No. PSR58C with the following 
statement. "When the details of the new operator are 
known (weight and CG), the revised arrangement will be 
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incorporated into the analysis." Thi~ was never done nor 
was there documentation in the current package to indicate 
that clearance for the CV0521 operator was provided as 
discussed in the conclusions of the referenced 
calculation. 

(d) The air operator for valve CV0521A at node 850 was not 
included in the model nor noted on the as-built drawing. 

(e) Nodes 931-935 represent the 611 elbolet attachment to the 
. 12 11 exhaust pipe. The modeling technique used to represent 

this configuration with a tee and reducer was inaccurate. 
The section modulus at the attachment to the elbolet was 
modeled as a 12 11 pipe instead of a 611 pipe; as such, the 
stresses were underestimated at that point by a factor of 
five. 

(f) Node 935 was the attachment point of the 611 elbolet to 
the 12 11 elbow on the exhaust pipe. The stress intensification 
factor (SIF) applied at this point came from Bechtel 1 s 
Calculation 03358C, Revision 1, July 19, 1980, sheet 8 of 
25. The analysis calculated the SIF for the elbow and for 
the elbolet and then only used the larger of these two 
values. This approach was incorrect since the elbow SIF 
applies to the entire length of the elbow. As a minimum, 
the SIF 1 s should be added together; and perhaps more 
appropriately, the SIF 1 s should be multiplied together to 
obtain the correct SIF. 

(g) The appropriate elbow SIF applied at node 1008 was not 
applied to the other end of the elbow at node 937. 

(h) There was an apparent discrepancy between the model and the 
as-built isometric drawing for the distance between nodes 
960 and 970. The model used a distance of approximately 
12 1 

- 711 whereas isometric drawing MlOl, sheet 3225, 
Revision 1, specified 19 3/8 11

• Field verification of this 
portion of the piping indicated that the model was right 
and the as-built isometric was wrong. There was no 
indication of the source of the current model information. 

Discrepancies delineated in Paragraphs (b) through (h) above 
represent additional examples of an apparent violation of 
10 CFR 50, Appendix B, Criterion III, in that the established 
design control measures did not adequately check and verify the 
design. 

(i) Attachment 11 L11 is the "Pipe Support Review" for this 
modification package. The methodology used to evaluate 
supports with significant load increases was to list the 
original design loads and then list the new support loads 
due to the modification. Documentation of the bases for 
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• acceptability of the load-1ncrease was m1n1mal. Only the 
statement "these load increases are within the design 
margin of ••• 11 was made for each support that was 

-evaluated. In some cases, loads increased by over a 
factor of two and no add1tional information was prov1ded. 

For support H197.5, the loads increased by a factor of 
2.53 in the vertical direction. The calculation states 
that the two-sided 3/16" weld on the 2 x 2 tube steel is 
inadequate and should be increased to 3/16" all around. 
No analysis is provided to justify this change. Based on 
preliminary calculations by the NRC inspector, the 3/16 11 

weld all around is still inadequate and exceeds the FSAR 
stress limits by approximately 10%. For support Hl97.4, 
the loads increased by approximately 70%. However, there 
was no quantitative justification to demonstrate the 
adequacy for either of the above designs. The discrepancies 
delineated in (i) above are contrary to the requirements of 
ANSI N45.2. 11 regarding sufficient documentation to permit 
auditing and verification and are considered apparent 
violations of 10 tFR 50, Appendix B, Criterion III 
(255/89024-01). 

Subsequent licensee evaluation as discussed in the CPCo 
letter to the NRC dated December 1, 1989, stated, in part, 
that all of the identified deficiencies have been 
reanalyzed and in no cases did deficienci~s render 
equipment incapable of performing its safety-related 
function. 

(2) Field Verification 

. During a walkdown of this system for general configuration 
conformance, it was noted by the NRC inspector that line 
HB-4-1 11 appeared to be inadequately supported. This small bore 
steam trap line is attached to the steam supply pipe EB-13-4" 
just upstream of the Aux-Feed Turbine. Some modification work 
was being performed in the area at the time, and it was not 
clear if some supports had been removed or portions of the line 
had been cut as part of the modification. Pending review of 
this situation to confirm compliance with FSAR stress criteria, 
this is considered an Unresolved Item. (255/89024-05) 

4. Quality Assurance Audit Review 

The NRC inspector reviewed Consumers Power Company Audit Report 
No. QT-89-04. This audit pertained to Palisades plant modifications and 
was performed on February 13-17, 1989. The scope of the licensee's audit 
included modifications associated with the snubber reduction project and 
other modification activ1ties. Included in the audit team evaluations 
were multiple considerations including "comparison of safety evaluations, 
technical evaluations, and design outputs with the design inputs 
including the system functional requirements". 
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The audit results included one observation which pertained to the snubber 
reduction project. The observation addressed several calculations and 
outputs that could not be located and resulted in an incomplete stress 
package. The observation concluded by stating 11 the specification change 
package incorporates many design inputs and outputs and was considered a 
very good package by the Audit Team". 

When asked whether the Audit Team had reviewed the technical aspects of 
the snubber reduction project with regard to technical accuracy of 
individual analyses and appropriateness of assumptions, the Audit Team 
Leader replied that they typically do not get into detailed reviews of 
the design analyses. Based on the design control discrepancies disclosed 
during the current NRC reviews, the existing audit system may not adequately 
determine the effectiveness of the quality assurance programs. This was 
considered a weakness by the NRC inspector. 

5. Unresolved Items 

Unresolved items are matters about which more information is required to 
determine whether they are acceptable or may involve violations or 
deviations. Two unresolved items identified during this inspection are 
discussed in Paragraphs 2.f and 3.d.2. 

6. Exit Interview 

The inspectors met with licensee representatives denoted in Paragraph l 
during and at the conclusion of the inspection on December 7, 1989. The 
inspectors summarized the scope and results of the inspection and 
discussed the likely content of this inspection report. The licensee 
acknowledged the information and did not indicate that any of the 
information disclosed during the inspection could be considered 
proprietary in nature • 
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Docket No. 50-255 
Docket No. 50-346 

H.A.F.A. International, Inc. 
ATTN: Mr. Allen E. Wehrmeister 

Director of Engineering 
7545 Central Industrial Drive 
Rivera Beach, FL 33404 

Dear Mr. Wehrmeister: 

January 4, 1990 

We have reviewed your December 19, 1989 request and affidavit to withhold 
from public disclosure certain information contained in Attachment 3 to NRC 
Inspection Reports 50-255/89026(DRS) and 50-346/8902l(DRS) dated December 8, 
1989. With the exception of the reference in two places to H.A.F.A. Report 
No. 1009-88 on pages 18 and 25 of the attachment, we agree that the information 
identified in your request appears to be confidential conunercial information 
within the meaning of 10 CFR 2.790(a)(4). 

I discussed the references to H.A.F.A. Report No. 1009-88 with your attorney- in 
this matter, Mr. Jay Silberg, on December 21, 1989 and it was agreed that 
references to this report need not be deleted since merely identifying the 
report discloses no confidential information. Accordingly, copies of the 
redacted pages have been sent to recipients of the above-mentioned inspection 
reports with appropriate instructions. NRC will maintain the proprietary 
version of the report in its files but the publicly available version will be 
the redacted report. 

cc: DCD/DCB (RIDS) 
J. Silberg, Esq. 
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Bruce A. Berson 
Regional Counsel 
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