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U. S. NUCLEAR REGULATORY COMMISSION

REGION III

Report No. 50-461/84036(DRS)

Docket No. 50-461 License No. CPPR-137

Licensee: Illinois Power Company
500 South 27th Street
Decatur, Illinois 62525

Facility Name: Clinton Power Station, Unit 1

Inspection At: Clinton Site, Clinton, Illinois

Inspection Conducted: October 24 and November 7, 1984
January 30-31, February 7-8, and February 25, 1985

W
Inspectoi J. M. Jacobson
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/Approved By: D. H. Danielson, Chief
'Materials and Processes Section Date

Inspection Summary
,

Inspection on October 24 and November 7, 1984; January 30-31, February 7-8,
and February 25, 1985 (Report No. 50-461/84036(DRS))
Areas Inspected: Routine, announced safety inspection of previous inspection
findings, 10 CFR 50.55(e) items and various allegations pertaining to construc-
tion quality. The inspection involved a total of 48 inspector-hours onsite by
one NRC inspector and 5 inspector-hours of review in the Region III office.
Results: No items of noncompliance or deviations were identified.
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DETAILS

-1. Persons Contacted

Illinois Power Company

*W. C. Gerstner, Executive Vice President
*D. P. Hall, Vice President

.

*R. R. Campbell, Director, QA&A
*F. A. Spangenberg, Director - Nuclear Licensing
*J. G. Cook, Assistant Plant Manager
*J. E. Loomis, Construction Manager
*H. E. Daniels, Jr., Project Manager
*J. R. Sprague, QA Specialist

.

*J. A. Miller, Director, Startup Programs
**J. A. Brownell, QA Specialist

Baldwin Associates

*A. E. King, Jr. , Project Manager
*L. W. Osborne, Manager Q & TS
M. E. Daniell, Manager, Tech Services

The inspector also contacted other licensee and contractor personnel.

* Denotes those present at exit interview January 31, 1985.
** Denotes those present during telephone exit on March 7, 1985.

2. Licensee Action on Previous Inspection Findings

a. (Closed) Open Item (461/81-25-05): Hollow sounds behind contain-
ment liner. Certain places on the containment lirer emitted a
hollow ringing sound when tapped with a hard object, raising the
question of the possibility of concrete voids behind the liner.
Sargent & Lundy Engineer' Report CR-SE-02-CP, dated June 15,
1984, was reviewed by the inspector. The report is summarized
as follows:

The steel liner provides a leak tight barrier and although fresh
concrete was placed against the outside of the liner, bonding
between.the concrete and the liner is not a design requirement.
Localized breakdown of the concrete-liner bond can be expected
to occur due to several reasons. The force exerted on the liner
by successive pours of concrete can result in the separation of
the liner-from the concrete at the top edge of the preceding pour
or lif t. Wind loading on the liner during construction of the
steel liner could have separated the liner from the concrete
around the construction joint. Shrinkage of placed concrete
due to chemical reactions and water evaporation during curing
causes compressive stresses on the liner; these stresses may

..
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induce local liner deformation which can result in liner-concrete
separation. Thermal loads due to ambient conditions may cause
concrete-liner. separation as a result of differential expansion
causing movement between the concrete and liner.

A' review of construction control- activities shows that adequate

controls were in place during-containment wall construction. After
- : completion of the containment, a. survey of the exterior surface of

.the concrete wall revealed no defects or voids requiring repair.
This resulting condition attests to the effectiveness of the planning,
. procedure implementation and controls used during placement of the
containment wall concrete.

Ringing' sounds resulting from tapping on the liner has been shown
1to result' from the expected separation of the liner plate from the
concrete. .Past investigations of.this phenomenon on other projects

: confirm that the ringing sound is not indicative of concrete voids
behind the liner.- In conclusion, the structural integrity test of
the Clinton' containment will confirm the capability of the structure.

Based on the review of this report, construction activities and the
defect free exterior surface of the containment, no further action is
deemed necessary. This item is considered closed.

b. (Closed)' Unresolved Item (461/84-24-01): Unacceptable exception
to AWS D1.1 Code concerning the' acceptance of lack of fusion
discontinues. . Weld examination checklists used by the Clinton
Overinspection and Field Verification inspectors allowed the
existence of lack of fusion defects under certain conditions.

. Lack of fusion between weld metal and base metal and between '

adjacent layers of weld metal are unacceptable per AWS D1.1.
-Exceptions ~to the AWS Code are" allowed per the CPS FSAR, provided
a thorough engineering evaluation is conducted.

Upon reviewing the engineering justification, the inspector,~

informed the licensee' that the justification was not acceptable.
The inspector pointed out that although a fracture mechanics
approach does allow for small lack of fusion discontinuities,

- the extent of lack of fusion when detected at the end of the
weld is indeterminate. The licensee agreed to revise tidss

-

inspection attribute to comply with AWS D1.1.

The inspector reviewed the I.P. Overinspection Checklist
QAI 71023C02, Revision 2, and the BA Field Verification Checklist
BQAI 190-11, Revision 6. The affected checklists now comply with
AWS D1.1 with regard to lack of fusion and are acceptable. It

~ hould be noted that the exceptions taken applied to the Over-s
. inspection and Field Verification effort only. The first line,

inspection procedure BTS-405 did not take exception to the AWS
.

'

D1.1 requirements.
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Based on the checklist' revisions and the fact that the first line
inspection did-not-take exception to the Code requirements, no
further action is required. This item is considered closed.

c. (Closed) Unresolved-Item (461/84-24-02): NelsonLstud failure of-
" embedment plates. ~The inspector reviewed interim report dated

January 21, 1985. Note that this item will be tracked as
461/84-19-EE until satisfactory closure.

.The inspector reviewed the S&L report 8.35.0-4A titled "Investi-
gation of Failure of Nelson Studs on Embedment Plates" dated
November.16, 1984. This report addressed the stresses induced
:on the embed due to thermal gradients that occurred during welding.
It was concluded that these. stresses were sufficient to have caused
the Nelson' stud failures. The inspector informed the licensee that
residual stresses generated by weld shrinkage must also be addressed.
On February 25,.1985, the S&L report 8.35.0-5A titled " Evaluation

.of Residual Forces in the Studs Due to Weld Shrinkage," dated
i February 15, 1985, was reviewed in'the Region III office. It was

concluded that residual stresses were of insufficient magnitude to
affect design loads.

' Based on this item being tracked as a 10 CFR 50.55(e), this unre-
. solved item is considered closed.

~ icensee Action on 10 CFR 50.55(e) ItenisL3.

a. (Closed) 50.55(e) Item (461/83-08-EE): Damage to containment
guard pipe bellows assemblies. The damage to 10 bellows assem-
blies consisted of small dents,1 nicks, scratches, arc strikes,
and a small hole in one ply of:a.two ply-assembly. The bellows

~

were damaged during construction and installation activities.'
-Pathway Bellows, Inc., was awarded a contract to test a bellows
assembly which was damaged in'a manner to duplicate the 10 damaged
bellows at' CPS. The. test assembly was repair welded in a manner
to simulate the proposed repair of the CPS bellows. .This assembly-

-was tested by imposing greater than 10,000 cycles of calculated
movement.- Leak detection monitors located between the ply of

the pressurized assembly indicated no loss of leak tightness.

This test was in accordance with Code Case N-315 and proves the
-

method of repair to be valid. As a result of the testing, Pathway

Bellows recommended rework of 2 of the 10 bellows. Assembly IFWO4MB
was weld repaired with a small patch and assembly IFWO4MA had an
arc strike blend / buffed out.

The testing of a damaged assembly demonstrated that the scratches
and dents would not have impacted the design performance of bellows.
The test further demonstrated that the inner ply of bellows 1FWO4MB
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was sufficient to retain its pressure sealing integrity when
subjected to design conditions. The outer ply is for use when
testing the bellows integrity.

Based on' licensee action, review of all documentation, and the
final report dated October 31, 1984, this item is considered
closed.

b. '(0 pen) 50.55(e) Iten (461/84-12-EE): Installation of concrete
expansion anchors in finishing slabs. The I.P. interim report
dated. February 14, 1985, (letter U-10246) has been reviewed by the
inspector. As of this time.a compir/.e set of as-built drawings
has been generated.which identifies all components installed on
finishing slabs utilizing expansion anchors. All components with
expansion anchors violating the effective embedment criteria are
being documented on NCRs and are being resolved in accordance with
approved site procedures. Those installations requiring rework /
repair will be evaluated by S&L for safety significance. Upon
completion of this investigation I.P. will issue a final report.

4. Allegations

a. (Closed) RIII-84-A-0164: " Sugaring" of instrument tubing. An
employee of Baldwin Associates, the mechanical contractor at the
Clinton Power Station, expressed concern regarding a welding
procedure used to weld stainless steel instrument tubing. The
alleger stated that upon examining some completed socket welds
on small diameter instrument tubing, sugaring was detected on
the inside of the welded joint. This condition is detectable
only if the inside of the joint is accessible after welding. The
allegers' concern is the possible effects of this condition on

,
operability and service life.

The phenomenon of sugaring occurs when stainless steel materials
are heated to the melting point in the presence of oxygen. This
burning of the metal leaves a black oxide deposit on the weld.
These welds are made using the Gas Tungsten Arc Welding process.
During welding, the outside of the weld is protected from oxidi-
zation by an inert gas cover which flows from the torch. The
joint type (socket weld) being used for the instrument lines
typically does not require an inert gas purge on the inside of
the pipe.

,

As a result of the alleger's concerns, the Baldwin Associates
Welding Engineer, at the request of the Manager of Technical
Services, performed a re-evaluation of the welding procedure.
Using the procedure NP-8-8-BS, weldments were made to test the

,

parameters given in the procedure. All weldments were visually

inspected and accepted per the ASME Code Section III and Baldwin's!

procedure.BTS-405-R-14. This evaluation served to prove that the
procedure was capable of producing welds without causing sugaring.

i
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As a result of this evaluation, it was . decided 'to give the welders
~

additional training to enhance.their. individual welding. techniques.
,

.The training consisted of schooling the welders in techniques to
reduce heat input and thus reduce the occurrence of sugaring.

,

Since- there is no ! acceptance or reject . criteria addressing sugaring,
Sargent & Lundy-was asked to evaluate the impact on design. Samples
were removed from the field and sent to S&L for evaluation. S&L
selected the.10." worst case" samples and sent them to St. Louis
Testing Laboratories for destructive testing. All samples passed a
3300 psi hydrostatic test, which twice exceeds the reactor vessel
' hydro test pressure of 1563 psi. Additionally, all 10 samples when

2 tensile tested. failed outside the socket weld area at a tensile
Lforce greater than the minimum required. This indicates that the
sugaring does not have an impact on design.

This allegation was substantiated to the extent that sugaring was
present in some of the instrument tubing socket welds. As a result
of the welding procedure re-evaluation, additional welder. training,
and physical testing cerformed on representative samples that re-
vealed no impact onLinsta11ation or design, this item is considered
closed.

T

b. (Closed) RIII-83-A-0120: Incorrect installation of concrete expan-
sion anchors. This allegation has been substantiated, reference
RIII Inspection Reports No. 50-461/83-22 and No.-50-461/84-12. This
item has been. tracked in Region III as a potential 10 CFR 50.55(e)
deficiency report (461/83-08-EE). Based on a review of nonconfor-
mance reports associated with this item, the Illinois Power Final
. Report,'and closure of (461/83-08-EE) in RIII Inspection Report,

~No. 50-461/84-42, this item is considered closed.
.

c. (Closed) RIII-84-A-0140: Questionable quality of overinspections
in structural steel. The Illinois Power Overinspection Program, -

'

'
" prior to the filing of this allegation, consisted of a Field

Verification Group and an 0verinspection Group. The Field Verifi-
cation ~was performed by Baldwin Associates and the Overinspection

_

by I.P. These independent groups provided a reinspection effort
i on structural steel. On September 27, 1984, Illinois Power announced

~

that the Field Verification Group was to be dissolved and that a
100% reinspection of structural work would be conducted by the

.

Overinspection Group. Upon notification of this, the alleger, aD
. member of the dissolved group, brought forth a concern relating to
'the ability of the Overinspection Group to conduct adequate"

inspections.

As an example of an inadequate inspection performed by the Over-
inspection Group, the alleger cited girder #47, the subject of4

NCR 51241. In this case, the Overinspection Group which normally
followed after the Field Verification inspection, performed their

inspection first. Upon subsequent inspection by Field Verification,

t
4

6
4

i

- T e w .<,,.,-,--n .--,,,,--,,.wws- .vv. .. .--,w- .e,-v.- ve-i--w-,w.,-m.~,-,w--wm. --y.,,,-yw.-, ,-e.,eew,,,v,v--y ,-r-r---.-r--,---.,.,,-. ,p-. =



r.
_-

*
.4

several deficiencies,-including crater cracks were found. The
NRC inspector reviewed the NCR and examined girder #47. The

-inspector requested a magnetic particle inspection of the welds
in question and verified the existence of crater cracks and minor
undercut. Lack of fusion and overlap were not observed during

-this examination. The crater cracks will be repaired as part
of the corrective action for NCR 51241.

The inspector reviewed at random the following NCRs dated
October 27, 1984, thru November 16, 1984:

51667 (Structural Beam #12)
51672 (Structural Beam #13)
51692 (Structural Beam #15)
51724 (Structural Beam #14)
51771 (Structural Beam #2)
51769 (Structural Beam #1)

These NCRs represented the Overinspection Group's inspection
results of 397 welds. The inspector examined the structural
beams and agreed with the Overinspection results.

The example cited by the alleger was substantiated, however, upon
the inspector's review of random samples of the Overinspection
effort; no trend of inadequate inspections could be found. Based
on this review, the inspector believes the Overinspection Group
is capable of adequately inspecting the structural work. This
item is considered closed.

5. Exit Interview

The. inspector met with representatives (denoted in Parsons Contacted
paragraph) at the conclusion of the inspection. The inspector summar-
ized the scope and findings of the inspections noted in this report.
The inspector also discussed the likely informational content of the
inspection report with regard to documents or processed reviewed by the
inspector during the inspection. The licensee did not identify any such
documents / processes as proprietary.
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