
DuquCLesne LU~ht (412) 4564=00 

435 Sixth Avenue 
Pittsburgh. Pennsylvania 
15219 

April 14, 1980 

United States Nuclear Regulatory Commission 
Office of Inspection and Enforcement 
Attn: Boyce H. Grier, Regional Director 

Region I 
631 Park Avenue 
King of Prussia, Pennsylvania 19406 

Reference: Beaver Valley Power Station, Unit No. 1 
Docket No. 50-334, License No. DPR-66 
Interim Status Report, IE Bulletin 79-02 

Dear Mr. Grier: 

In response to a commitment in Inspection Report No. 50-334/79-27, 
an interim status report covering work being performed to satisfy the require
ments of Bulletin 79-02, is forwarded herewith. This report addresses the 
concerns expressed by the NRC Resident Inspector associated with pipe supports 
located on block walls. This report also describes in detail the statistical 
methods used to select the anchors to be tested and to determine whether the 
various classes of anchors meet the acceptance criteria stated in the 
Bulletin.  

The work associated with the sampling and testing of anchors is nearly 
complete, and the required baseplate modifications resulting from analysis 
will be issued to the field by April 25, 1980. This detailed report of the 
work performed under Bulletin 79-02 is forwarded for your prompt review so 
that any questions you may have can be brought to a satisfactory resolution 
prior to station startup, anticipated to occur in July, 1980.  

Very truly yours, 

C. N. Dunn 
Vice President, Operations 

cc: U. S. Nuclear Regulatory Commission 
Office of Inspection and Enforcement 
Washington, D. C. 20555
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The following is provided as an update to our response (dated 
December 6, 1979) to Revision 2 to IE Bulletin 79-02 as applicable to Item 
5 of the Bulletin and to the inspection and testing of concrete expansion 
anchors in baseplates for Seismic Category I large bore and small bore (2 
1/2 inches in diameter or less) pipe supports.  

Item 5 of the Bulletin addresses pipe supports on concrete block 
* walls. A field inspection of all the block walls in Beaver Valley, Unit 1 

has shown that the following supports are located entirely on block walls.

Size-System-Line No.

3-CE-7 

4-CH-80 

4-SI-75 

4-SI-75 

6-WR-55 

6-WR-43 

6-WR-181 

6-WR-182 

3-WR-57 

"*3-WR-57

Hanger

H-63 

H-49 

E-67 

H-68 

B-139 

H-140 

U-89 

B-82 

E-157 

H-160A

q.

CH = Charging and Volume Control System

SI = Safety Injection System 

WR = River Water System 

*Incorrectly given in the December 6, 1979 response as 
3-WR-44 (H161A) 

The following supports are on block walls in part. The rest of the 
support is on reinforced concrete.

Size-System-Line No. Hanger

E-14
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*6-WR-43-91 

6-WR-55 E-84 

6-WR-55 H-73 

6-WR-55 H-86 

24-WR-20 H-61 

** Not identified in the December 6, 1979 response.  

Hangers H-61, H-91 and H-84 have been reanalyzed and it has been 
determined that the concrete anchors for these supports which are in 
reinforced concrete are capable of withstanding the total support loads.  
We anticipate no modification of these supports.  

It has been determined at this time to attempt to remove the support 
loads from the block walls for the remainder of the supports listed above..  
Preliminary field inspection indicates that this is feasible for supports 
H-157 H-73, H-86, H-139, H-140, H-82 and H-89 and H-160A. Support H-14 
will require additional field review as will supports H-49, H-63, H-67 and 
H-68 which are in the blender cubicle of the Auxiliary Building.  

This part of the report addresses supports for Seismic Category I 
Piping Systems larger than 2 1/2 inches in diameter and which use concrete 
expansion anchor bolts.  

To date, approximately 1,600 plates have been identified as being 
applicable under the above stated criteria. Approximately 1450 plates have 
been inspected for as-built configuration and approximately 1230 plates have 
been tested for adequacy of the concrete expansion anchors. Over 99% of the 
anchors tested to date have been the Phillips Red Head Self-Drilling Anchors.  
-Other anchors encountered to date are external wedge and drop-in shell 
anchors.  

The anchor testing program is comprised of either the application 
of torque or the application of direct tension to the anchor bolts. Direct 

tension is applied to the anchor bolts from a hydraulic ram. This method is 
primarily used for testing anchor bolts installed in the floor. Prior to 
performing this test, grout is removed from around each anchor and any 
levelling nuts are run down from the bottom of the plate. The testing method 
using the application of torque to an anchor bolt is primarily used for wall 
and ceiling anchors and requires removing the bolt or stud from the anchor 
shell, visually verifying that the shell is not touching the back of the 
baseplate, installing the bolt or stud, applying the specified torque, again 
removing the bolt or stud, visually reverifying the positon of the shell and 
reinstalling the bolt or stud to the specified torque. Prior to testing



-3-

those anchors which are initially touching the back of the baseplate, the 
anchor shells are either driven further into the concrete until the shell is 
no longer touching the plate or else the baseplate hole is drilled oversize 
so that the shell is no longer in contact with the baseplate.  

An anchor failure is defined as any shell which fails to develop 
the specified torque, rotates in the hole, moves to the back of the plate or 
moves more than 1/16" after application of the specified torque or the 
specified tension.  

The concrete anchors are tested one at a time and anchor failures 
*are repaired prior to testing the next anchor on a plate.  

The initial testing program was conducted from June 6, 1979 to 
August 8, 1979. The purpose of the testing was to collect data from which to 
form a base for later testing, and to verify the adequacy of the anchors to 
permit interim startup. Tests were conducted on wall and ceiling mounted 
baseplate anchors in an effort to expose any problem areas early in the 
testing program. It was anticipated at that time that the floor grouted 
baseplate anchors would be of better quality based on the relative ease with 
which the installations could be made.  

The current testing program was started in October, 1979 and has 
continued to the present time. Based upon the data collected during the 
initial testing program and the data collected early in the current testing 
program, and the above stated assumption regarding the floor grouted 
anchors, it was felt that a sampling procedure could be adopted for further 
testing. The sampling procedure, issued in November, 1979 was based on the 
recommendations of IE Bulletin 79-02 Revision 2 and was-as follows: 

1. A statistical sample of anchors on floor grouted baseplates 
would be tested in an attempt to provide a 95% confidence that 
there would be less than 5% failed anchors. Given that 
result, further testing of grouted baseplates would be 
discontinued.  

2. On all accessible baseplates, excluding floor grouted plates 
and plates requiring scaffolding for access, one randomly 
selected anchor on a baseplate would be tested. Failure of 
the test anchor would result in testing of the remaining 
anchors on that baseplate.  

3. On baseplates where scaffolding was required for access, all 
anchors would be tested.
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As this testing program progressed, it became evident that a high 
failure rate (16%) was dfveloping for floor grouted baseplate anchors, and 
that a revision to the sampling procedure issued in November, was required.  

In mid-November instructions were given to test all anchors on all 
floor grouted baseplates and the sampling procedure was subsequently revised 
such that: 

1. On all accessible baseplates, excluding floor-grouted base
plates and baseplates requiring scaffolding for access, one 
randomly selected anchor on a baseplate would be tested.  
Failure of the test anchor would result in testing the 
remaining anchors on that baseplate.  

2. On floor grouted baseplates and baseplates where scaffolding 
was required for access, all anchors would be tested.  

A summary of test results to date shows that the anchor failure 
rate for wall, ceiling and floor mounted (not grouted) baseplates has 
remained stable at 3.2% overall and that the anchor failure rate for floor 
grouted baseplates has lessened to 11.9% overall.  

A preliminary statistical analysis, by system, was made of all 
available test data for wall, ceiling and floor mounted (not grouted) 
baseplates. Data for floor grouted baseplates was excluded from this 
analysis. As a result of the high failure rate for anchors on floor grouted 
baseplates we have determined that it is necessary to test all anchors on all 
floor grouted baseplates.  

Attachment A is a summary of the test results and analysis for the 
wall ceiling and floor mounted (not grouted) baseplates. Attachment B is a 
summary of the test results for floor grouted baseplates.  

The results of the analysis of the test data as shown on Attachment 
"A' for wall, ceiling and floor mounted (not grouted) baseplates is as 
follows: 

1. Testing has been completed on 13 of the 28 systems (BR, CV, 
CVP, CW, DG, GW, NSL, OL, PG, SAE,.VG, VS, WGCB).  

2. Those systems with less than ten (10) plates not tested to 
date shall have the remaining plates tested in accordance 
with the current testing program. This involves 6 systems 
(AJA, FC, SDHV, WAPD, WD, WFPD).  

3. Testing shall be discontinued on those systems with more than 
ten (10) plates not tested to date and with test results which 
provide at least a 95 percent confidence level that less than 
5 percent of the anchors are defective. This involves 5 
systems (QS, RC, RH, RS, SI).
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4. Systems which do not meet the criteria stated in item 3. above 
shall have the remaining plates tested. This involves 4 
systems (CC, CH, SHP, WR).  

The sampling method described in item 3. above is that stated in IE Bulletin 79-02 Appendix A Part b., "Randomly select and test a statistical 
sample of the bolts to provide a 95 percent confidence level that less than 5 percent defective anchors are installed in any one seismic Category I system.  The sampling program should be done on a system by system basis.' 

This has been interpreted as a binomial statement, implying that the consumers risk, the probability of accepting a 'bad" lot (set at 5 percent or greater), be limited to 5 percent and that lots with 5 percent or greater 
defectives be rejected 95 percent of the time.  

This smallest sample size that will satisfy the above constraints (95% confidence, 5% defective) is 58, obtained by solving the binomial expression for 0 rejects. For samples already taken, the estimate of the population percent defective was computed using the standard error of the percentage formula using 95 percent confidence limits. The results were then evaluated, using the criteria that the upper limit must be less than*5 
percent.  

As stated above, floor grouted baseplates are not, included in the above analysis. The results of the testing of this type of plate is shown on Attachment B. These plates are excluded from the above analysis on the basis that the test results for grouted plates consistently indicate a higher failure rate than for non-grouted baseplates. Exclusion from the above analysis was further justified with the decision to test all bolts on all 
grouted baseplates.  

The results of the testing to date indicates that the main reason for shell-type anchor failure is installation of the shell in an oversized hole. It appears that carbide drills were used occasionally for installation of self-drilling anchors and are the -iireason for oversized holes.  

It has been observed that in-most cases, all of the anchor bolts in grouted baseplates are installed with levelling nuts, so that when a grouted support is being inst- llen-tally,it-j11l rest on the levelling 
nuts and subsequent hanger dead load will not cause any "failure type' or tension load on the anchors. With the levelling nuts touching the back of the plate, the anchor nut on top of the'plate can be installed and torqued without producing tension in the anchor and with no indication of actual or potential failure of the anchor. This is believed to be the reason for the high failure 
rate for floor mounted grouted anchors.  

It can be reasoned that oversizing of the holes could occur equally on all types of plates. All hangers installed without levelling nuts (wall, ceiling and floor mounted - not grouted) have the anchors stressed when the
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plates are mounted either from hanger dead load or bolt installation torque.  
Therefore, actual or potential failures would have been revealed at the time 
the hanger was installed. It is believed that anchors for these installations 
which showed any indication of actual or potential failure during initial 
installation of the hanger were reinstalled properly prior to final installa
tion of the hanger.  

The results of the anchor bolt testing for the large bore (larger 
than 2 1/2 inches in diameter) hangers were used as the basis for the testing 
program developed and now being conducted for the Seismic Category I Piping 
Systems 2 1/2 inches in diameter and smaller.  

The testing program described earlier in this report for testing 
concrete expansion anchors for the large bore piping supports was expanded 
initially to encompass a random sampling of the anchors for small bore piping 
supports. The random selection of anchors included anchors from all small 
bore systems. The test results for this initial sampling has been and will 
be used to determine the requirements for further testing.  

Initial results from testing anchors in floor grouted baseplates 
indicate a failure rate of 9.1 percent (5 failures in 55 anchors tested). As 
a result of this data, it has been decided at this time to continue testing all 
the anchors on all the floor grouted baseplates for the Seismic Category I 
small bore piping systems.  

Initial results from testing anchors in wall, ceiling, and floor 
mounted (not grouted) baseplates for small bore piping indicate a failure rate 
of 3.2 percent (4 failures in 153 anchors tested). The total sample selected 
is 156 anchors. It is anticipated that further testing for anchors on these 
plates will not be necessary if the failure rate remains such that a 95% - 5% 
confidence level is achieved.
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