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SUMMARY

Scope: This routine inspection was conducted on the areas of licensee action on
previous enforcement items, licensee action on inspector followup items, followup
of licensee identified items, fire prevention and fire protection, preoperational
test program implementation verification, testing of pipe support and restraint
systems, plant procedure review, safety-related structures procedure review,
instrument components and systems (procedure review), electrical components and
systems (observation of work and work activities), status of plant issues, safety
related structures, safety related piping, and electrical cables.

Results: Two violations were identified in this inspection report.
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REPORT DETAILS

1. Persons Contacted

Licensee Employees

E.
*G.

B.
R.

*H.
J.

*J.
*R.

R.
R.
R.

*R.
*H.

J.
M.
R.
M.

*J.
R.
R.
R.

*T.
*p.
*L.

C.
*G.

R.
*J.
*M.
*C.
*D.

R. Ennis, Acting Site Director
Wadewitz, Construction Project Manager
S. Willis, Acting Plant Manager
C. Parker, Site Quality Assurance Manager, DNQA
B. Bounds, Maintenance Superintendent
E. Gibbs, Site Services Manager
P. Mulkey, Quality Assurance Manager
Norman Jr., Acting Operations and Engineering Superintendent
E. Bradley, Acting Operations Supervisor
C. Miles, Modifications Manager
D. Tolley, Design Services Manager
A. Pedde, Unit 2 Nuclear Project Manager, PMO
M. De Souza, Electrical Maintenance Supervisor
S. Woods, Instrument Maintenance Supervisor
K. Jones, Engineering Group Supervisor
A. Beck, Health Physics Supervisor
J. Burzynski, Regulatory Engineering Supervisor
A. McDonald, Plant Compliance Supervisor
R. Garu, Preoperational Test Section Supervisor
B. Rieger, Preoperational Test Unit Supervisor
E. Yarbrough Jr., Assistant Operations Supervisor
W. Hayes, Nuclear Licensing Unit Supervisor, DNC
L. Candage, Mechanical Test Unit Supervisor
E. Ottinger, Plant Compliance Staff, Nuclear Engineer
A. Borelli, Plant Compliance Staff, Nuclear Engineer
R. Owens, Nuclear Engineer, Nuclear Licensing Section, DNE
L. McKnight, Projects Engineer, Design Services
0. White, Metallurgical Engineer, DNE
A. Reeves, Project Engineer, WBN-PMO
Riedl, Nuclear Engineer, Nuclear Licensing Staff
Bogaty, Civil Engineer, Civil Engineering Branch

Other licensee employees contacted included engineers, technicians,
nuclear power supervisors, and construction supervisors.

*Attended exit interview

2. Exit Interview

The inspection scope and findings were summarized on May 20, 1986, with
those persons indicated by an asterisk in paragraph one above. The
following new items were identified:
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Inspector Followup Item 390/86-12-01 and 391/86-13-01, Followup on
implementation of new TVA program to review and/or rewrite procedures -
paragraph 10.

Unresolved Item 390/86-12-02 and 391/86-13-02, Review of licensee
disposition for problem identification report relating to G-29C
applicability to fabrication of contractor designed supports -
paragraph 11.

Unresolved Item 390/86-12-03 and 391/86-13-03, Review of licensee
disposition of inspector identified concerns relating to instrument
train separation criterion - paragraph 12.

Unresolved Item 390/86-12-04 and 391/86-13-04, Review of licensee
documentation on seismic qualification of ASCO valves installed in
other than vertical/upright position - paragraph 13.a.

Unresolved Item 390/86-12-05 and 391/86-13-05, Review of licensee
documentation on seismic qualification of ASCO valves with attached
electrical connections - paragraph 13.b.

Inspector Followup Item 390/86-12-06 and 391/86-13-06, Followup on
licensee review of nonconformance reports for generic applicability -

paragraph 13.c.

Inspector Followup Item 390/86-12-07 and 391/86-13-07, Followup of D/G
field flash preoperational test deficiency - paragraph 14.b.

Violation 390/86-12-08 and 391/86-13-08, Failure to follow procedure of
G-53 and WBN-QCP-1.42-3 - paragraph 15.a.

Inspector Followup Item 390/86-12-09 and 391/86-13-09, Followup on
licensee use of vent holes in structural tubing - paragraph 15.b.

Violation 390/86-12-10 and 391/86-13-10, Failure to promptly identify
and correct a condition adverse to quality - paragraph 16.

Inspector Followup Item 390/86-12-11 and 391/86-13-11, Followup and
review of design study request on heating of class 1E cables near hot
pipes - paragraph 17.

The licensee acknowledged the inspection findings with no dissenting
comments. The licensee did not identify as proprietary any of the materials
provided to or reviewed by the inspectors during this inspection. At no
time during the inspection period did the inspectors provide written
material to the licensee.

3. Licensee Action on Previous Enforcement Items (92702)

(Closed) URI 390; 391/86-02-04, Review of Seismic Test Plan by CEB. The
subject item was identified in inspection report 390; 391/86-02 as a result
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of an inspection of documentation reviews performed by the licensee's Civil
Engineering Branch (CEB). During this inspection, the inspector asked the
licensee to provide documentation to show that the Westinghouse seismic
qualification test plan for the additional 480-Volt shutdown switchgear
panels was approved by CEB. However, the licensee was unable to provide any
documentation of the test plan approval at that time.

Since initial discussion of this item, the licensee has provided the
inspector with documentation related to the approval of the test plan. In a
January 9, 1984 transmittal to Westinghouse Electric Corporation, Management
and Engineering Data System (MEDS) identification number EEB 840111 905, the
licensee identified that they had reviewed and approved the finalized
seismic qualification report for the additional 480-Volt panels. The
inspector reviewed this and other documentation and found that these records
are adequate to verify that CEB did perform the required vendor
documentation review. Therefore, this item is closed.

Within this area Inspected, no violations or deviations were identified.

4. Unresolved Items

Unresolved items are matters about which more information is required to
determine whether they are acceptable or may involve violations or
deviations. Four new unresolved items identified identified during this
inspection are discussed in paragraphs 11, 12, 13.a, and 13.b.

5. Licensee Action on Inspector Identified Items (92701)

a. (CLOSED) IFI 390/85-33-02, Verification of Correct Switch Alignment by
Administrative Procedure, Safety Evaluation Report (SER), Section
8.3.3.2.4. The subject item was identified in inspection report
390/85-33. The issue involved administrative control of breaker
alignment to minimize possible interconnection between redundant
divisions of DC power. In that report, the inspector determined that
the DC feeder breakers on the 125 volt DC vital battery fed from the
spare battery chargers were in a normally closed position as required
by FSAR, Figure 8.1.3. and were being verified in that position by
Surveillance instruction (SI)-3. This alignment conflicts with the
SER, Section 8.3.3.2.4.

Since identification of the item, the licensee has revised the FSAR,
Figure 8.1.3 to show the DC feeder breakers on the 125 volt DC battery
boards from the spare battery chargers in the normally open position.
The licensee has also revised SI-3 to agree with the FSAR revision.
The inspector reviewed amendment 56 of the FSAR in this area and
verified that the required changes had been made. The inspector also
reviewed the latest revision of SI-3 and verified that the requirements
had been changed to agree with the FSAR. Based on these reviews, the
inspector considers that all actions necessary to close this item have
been accomplished.
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b. (Closed) IFI 390; 391/86-05-01, Followup of Steam Generator Secondary
Sludge Chemistry Analysis. This item was identified on a tour of the
facility during which the inspector witnessed a portion of the
secondary side steam generator (S/G) inspection performed by the
licensee. Since identification of this item in inspection report 390;
391/86-05, the inspector has discussed the results of the sludge
analysis report with the licensee and their evaluation of the need for
corrective action.

The licensee performed an analysis of the liquid sample and the
filtered solid sludge sample on S/G Number 3 located in Unit 1. This
chemical analysis was performed through the secondary side inspection
ports on the S/G after the secondary side water had been drained down.
The analysis report indicated that some criteria (e.g. pH and Sodium
concentration) were slightly higher than the limits established in
TI-16, Rev. 31, "Plant Systems' Sampling and Chemical Criteria."
However, the licensee informed the inspector that the samples performed
prior to the secondary side drain down were all within specifications.
The licensee did note that there was more of a sludge buildup at the
bottom of the S/G than expected. The amounts varied between
approximately 1/2 inch and 2 inches depending upon the radial location
in the S/G. The licensee indicated that they had performed a sludge
lancing operation on the S/G's last year but the method used did not
effectively remove the sludge from the tube lanes. Therefore, the
licensee has determined that they will perform a sludge lancing
operation on the S/G's, using a new process, that will include lancing
in the tube lanes. This operation will begin in July and will be
performed on all Unit 1 and 2 S/Gs. The inspector believes that the
licensee performed an adequate evaluation of the S/G sludge problem.
Therefore, this item is closed.

c. (Closed) IFI 390/85-08-04, Followup of Containment Penetration Work.
This subject item was identified in inspection report 390/85-08.
During an inspection of containment penetrations, the inspector
identified that most containment penetrations had a construction
related designation, consisting of a letter (building designator)
followed by a four digit number. These designations corresponded to
the actual milled hole in the containment wall. However, in
consideration of penetration inaccessibility, minimizing radiation
exposure, and safety of plant operators, piping penetrations should be
marked such that they would easily correspond to current drawings and
Final Safety Analysis Report (FSAR) Table 6.2.4-1. This item was
discussed with the the licensee management and the Operations
Supervisor stated that this work would be accomplished.

The licensee completed this work and the inspector toured the annulus
and selected several penetrations to verify that the licensee has
stenciled the penetration identifiers. The penetrations selected were
the following:
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X-58A and X-59A, Lower Containment Vent Coolers ERCW Supply and
Return

- X-142E, Electrical penetration

- X-2A, Containment Personnel Hatch

- X-58B and X-59B, spares

The inspector found that these penetrations had the unique identifiers
stenciled on the containment liner next to the penetration. In
addition, these penetration identifiers agreed with the descriptions in
Table 6.2.4-1 of the FSAR and the penetration isometric drawings.
Based upon the penetrations sampled, this item is closed.

Within this area inspected, no violations or deviations were identified.

6. Followup of Licensee Identified Items (92700)

a. (Open) CDR 391/81-77, Alarm Setpoint on Level Transmitter. This
licensee identified item described a condition adverse to quality in
which the safety injection cold leg accumulator level bellows
assemblies had the potential to indicate falsely if they became
flooded. The corrective action recommended by Westinghouse was to
invert the assemblies. This action was completed for Unit 1 by the
licensee and was verified by a resident inspector. This verification
was documented in inspection report 390/83-06; 391/83-05. However,
this item was inadvertently closed for Unit 2 in that inspection report
since the licensee has indicated that Unit 2 work has not been
completed. Therefore, this item will be reopened for tracking purposes
and for verification of corrective action by the inspectors.

b. (Open) CDR 390/85-55; 391/85-52 Excessive Conduit Bends. On
October 22, 1985, the subject deficiency was reported to Region II in
accordance with 10 CFR 50.55(e) because a condition was identified at
Watts Bar Nuclear Plant in which several electrical conduits (37 total)
were installed with more than 360 degrees of accumulated bends between
cable pull points. The licensee has determined the cause of this
deficiency to be the original version of General Construction
Specification GCS-40 which did not prohibit the use of more than 360
degrees of accumulated bends between pull points as required by the
National Electrical Code. The licensee completed calculations of cable
pulling tension and sidewall pressure for all cables pulled in the
affected conduits and determined that sidewall pressure limits were
exceeded in 12 of the conduits. The licensee has determined this item
is non-reportable based on an evaluation of representative electrical
megger and high potential test results at five TVA plants. The results
of these tests provided no evidence of a trend of degradation with
regards to cable insulation properties.
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The inspector reviewed the licensee's action on this item and found
that additional tests are being performed to determine the effect of
sidewall bearing pressure. The licensee is presently performing tests
at the Central Laboratories in Chattanooga to determine the effects of
sidewall bearing pressure. The tests are being performed using cable
samples from various TVA nuclear plants (including Watts Bar) and are
conducted as follows:

- Five test pulls of the cable samples, approximately 100 feet in
length, will be pulled under tension through a galvanized rigid
steel conduit with bends.

- Fifteen feet of cable will be cut from the tensioned cable and be
subjected to an AC dielectric breakdown test.

- The dielectric test will be performed in accordance with ASTM
D149.

- Rate of voltage rise to be 500 V per second in water.

- The results will be compared to unpulled cable of the exact type.

The licensee commenced the laboratory test on or about April 7, 1986.
After the tests are completed the licensee plans to issue a report on
the findings which will include conclusions on the effect of sidewall
pressure on cable pulled through conduit bends. This item will remain
open pending NRC review of these tests.

c. (Closed) CDR 390/85-17, Incorrect Design Of Pipe Support. The licensee
reported this 50.55(e) item regarding a support design deficiency on
the pressurizer surge line. The licensee reported that during a design
basis seismic event, this support design could allow the beam flanges
to become overstressed which could allow the termination plate to break
loose leaving the pressurizer surge line unsupported. The licensee has
redesigned the connection by adding stiffener plates to the beam.

The inspector reviewed the licensee analysis on this item (including

the following documents):

- Pipe support calculations for 1-68-002

- Engineering change notice number 5666

- Nonconformance report number WBNCEB8512

- Isometric drawing number 47W465-221

In addition to the above reviews, the inspector verified that the
modifications were completed as specified on Work Plan 8258. All areas
reviewed by the inspector were found acceptable and this item is
closed.
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Within this area inspected, no violations or deviations were identified.

7. Fire Prevention and Fire Protection - Unit 2 (42051)

During plant tours, the inspectors conducted observations of fire prevention
and protection activities in areas containing combustible materials where
ignition of these materials could damage safety - related structures,
systems or components. The observations included verification that
applicable requirements of Administrative Instruction (AI) 9.9 (Torch
Cutting, Welding, and Open Flame Work Permit), Standard Practice WB 12.6
(Fire Brigade Instructor's Guide and Fire Brigade Handbook), AI 1.8 (Plant
Housekeeping) and WBNP Quality Control Instruction (QCI) 1.36 (Storage and
Housekeeping) were being implemented with regards to fire prevention and
protection.

Within this area inspected, no violations or deviations were identified.

8. Preoperational Test Program Implementation Verification - Unit 1 (71302)

The inspectors conducted routine tours of the facility to make an
independent assessment of equipment conditions, plant conditions, security,
and adherence to regulatory requirements. The tours included a general
observation of plant areas to determine if fire hazards existed, observation
of other activities in progress (e.g., maintenance, preoperational testing,
etc.) to determine if they were being conducted in accordance with approved
procedures. Also, observation of other activities which could damage
installed equipment or instrumentation. The tours also included evaluation
of system cleanliness controls and a review of logs maintained by test
groups to identify problems that may be appropriate for additional followup.

During this period, the inspector reviewed the installation of a Panoramic
Irradiator, Model 142-10 in a spare room located in the Emergency Diesel
Generator (D/G) Building. This irradiator is to be used for calibration of
thermoluminescent detectors (TLD) and calibration of TLD readers using a
radioactive source. The inspector discussed the use of this room with the
licensee and noted that they selected it due to "As Low As Reasonably
Achievable" (ALARA) considerations. The licensee performed shielding
calculations of the 1.2Cj cesium-137 source and determined that no
significant doses could be received outside of this room when the source is
exposed. Health physics personnel then conducted surveys after the
irradiator was installed to verify that the calculations were correct. In
addition to ALARA considerations, the machine is interlocked with the door
to minimize the possibility of excessive exposures to personnel. The
inspector also checked the posting of this room and the surrounding area
with regards to health physics requirements. The inspector noted that the
area is posted as a high radiation area when the source is exposed and that
the room is posted as a regulated area when the source is stowed in its
shield in accordance with 10 CFR 20 requirements. The inspector considers
that this installation and licensee controls should be adequate to minimize
personnel exposures.
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Within this area inspected, no violations or deviations were identified.

9. Testing of Pipe Supports and Restraint Systems - Unit I (70370C)

The inspector toured areas of the Unit 1 auxiliary building and reactor
building. Numerous snubbers and restraints were observed. Visual
examinations were conducted to check for deterioration and physical damage
of mechanical snubbers. Visual examinations were also conducted to check
for proper installation of base support plates, fasteners, locknuts,
brackets, and clamps of fixed pipe supports.

Within this area inspected, no violations or deviations were identified.

10. Plant Procedure Review (42400)

During this inspection period, the inspectors received a presentation by the
licensee which involved an overview of the proposed TVA program to develop
new corporate-level procedures and directives to govern its nuclear
activities, including activities at its nuclear plants. The presentation
included the steps proposed to achieve the corporate goal which would ensure
that plant procedures conformed with the requirements of the corporate-level
nuclear directives and procedures. These steps are as follows:

- A review of all baseline documents (TVA Releases/Codes/Instructions,
Licenses and Permits, Technical Specifications, QA Topical Report,
FSAR, Regulations, and Requirements) to assure corporate policy
addresses all required areas.

- Preparation of a corporate Policy and Organization Manual to establish
Office of Nuclear Power (ONP) policies reflecting interpretations of
selected regulations, directions on standardization, and other major
issues; and to formalize approval of organizational structure and
charter.

- Preparation of ONP Directives would provide a consolidation of the
requirements specified in commitment documents and the Policy and
Organization Manual.

- Preparation of ONP Standards which would provide direction to nuclear
TVA Divisions for standardization and division interface control in
order to carry out ONP Directives.

- Preparation of Site Division Procedures that implement applicable
ONP Directives, ONP Standards, and site specific baseline documents
may be established by the responsible site director.

- Preparation of Site Instructions would provide for working level
procedures that implement applicable site-specific baseline documents,
ONP Directives, ONP Standards, and Site Division Procedures.
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The new program also provides for a nuclear procedures staff at the
corporate level to manage the overall program and for procedure coordinators
at each site to ensure ONP policy is transmitted to and understood by the
site. The new program also proposes a new Site Procedures Organization to
write or revise all site procedures. The inspectors consider that the new
program has many merits, but they were also concerned that implementation of
the program could impact the different plants to varying degrees due to the
new procedures being phased in during a time when plants are trying to
restart or undergoing licensing. Followup on these concerns regarding
implementation of the new program will be identified as an inspector
followup item (390/86-12-01; 391/86-13-01) for both units.

Within this area inspected, no violations or deviations were identified.

11. Safety-Related Structures (Welding) - Review of QA Procedures (55061B)

A review was conducted of selected contractor prepared structural support
drawings in order to evaluate the applicable welding requirements for the
supports. The inspector reviewed the FSAR and determined that TVA General
Construction Specification G-29C was the document that addressed the welding
requirements for AWS welding of structural supports. The inspector
specifically looked at the following drawings:

BERGEN-PATERSON PIPE SUPPORT CORPORATION DRAWING NOS.

- 70-2CC-R12, Sheet 2 of 2

- 70-2CC-R13, Sheet 1 of 1

- 70-2CC-R14, Sheet 1 of 2

During the review, the inspector determined that all general notes relating
to appropriate construction specifications for these contractor drawings
were addressed in TVA drawing 47A050-1, "MECHANICAL HANGER DRAWING GENERAL
NOTES." This drawing referenced all BERGEN-PATERSON (B-P) and ENGINEERING
DATA SYSTEMS (EDS) drawing series. The review also identified that a
revision had been made to to drawing 47A050-1B1. This revision was
initiated by field change request (FCR)-16654 dated February 26, 1986. The
FCR added a note which stated in part that "Support welds are to be made in
accordance with G-29C or G-29M with appropriately qualified welders." The
inspector reviewed all other notes in the 47A050 drawings and found no other
reference to General Construction Specification G-29C. Discussions were
held between the inspector and TVA engineers in the Division of Nuclear
Construction (DNC) and Division of Nuclear Engineering (DNE). The
discussions centered around the inspector's concern that prior to February
26, 1986, no note was included in the 47A050 drawing series which would
specify the welding requirements necessary during fabrication of supports
designed by contractors (B-P and EDS). This condition may have resulted in
safety-related supports being fabricated using incorrect weld procedure.
The DNE engineer generally agreed with the inspector's concern and stated
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that a problem identification report (PIR) would be prepared to evaluate
this condition. This issue is identified as an unresolved item
(390/86-12-02; 391/86-13-02) for both units pending the licensee's
disposition of the PIR.

Within this area inspected, no violations or deviations were identified.

12. Instrument Components and Systems - Procedure Review (52051)

During this inspection period, a review was conducted of selected procedures
and design documents to evaluate the licensee's implementation of
requirements. The inspectors reviewed the general notes of TVA drawing
47-W-600-0-4, Rev. 25, "Electrical Instruments and Controls". This drawing
referenced routing and separation instructions for safety-related
instruments as follows:

"Separation of instrument lines shall meet the requirements of
construction specification N3E-885 and as given below.

a. Instrument lines from train A instruments shall be physically separated
from train B instrument lines as far as practicable and at all times by
a minimum distance of 18 inches.

b. Protection set lines of different protection sets (i.e. I, II, III, and
IV) shall be physically separated as far as practicable and at all
times by a minimum distance of 18 inches.

c. No support shall contain lines from more than one protection set; lines
from both train A and train B; combinations of protection set lines and
trains A or B lines."

During a plant tour, the inspectors identified three examples of which they
consider that at least one of the the above requirements were not met.
These examples are the following:

- Instrumentation which connects to the suction piping for the turbine
driven auxiliary feedwater pump. This instrumentation is used to
measure suction pressure to the pump and will automatically perform a
safety function, if low suction pressure is sensed, by opening
essential raw cooling water (ERCW) supply valves to the suction line of
the pump. This action will ensure that a water supply is available to
the pump.

- Instrumentation which connects to the A train and B train flow
transmitters for safety injection (SI) flow from the SI pumps to the
loops. This instrumentation provides indication to the plant operators
in the event of an accident. Emergency procedures require that the
operators verify flow from these pumps using this instrumentation.

- Instrumentation which connects to the A train and B train flow
transmitters for ERCW return flow from lower containment ventilation
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group A and B components. This instrumentation provides indication to
plant operators for return flow of cooling water from the components.

The inspectors notified the licensee of these concerns and requested that an
evaluation be conducted to determine if the previous examples complied with
the requirements listed above. However, at the end of this inspection
period, the licensee was still evaluating these concerns. This item is
identified as an unresolved item, (390/86-12-03; 391/86-13-03) for both
units, pending the licensee's evaluation and disposition of these concerns.

Within this area inspected, no violations or deviations were identified.

13. Electrical (Components and Systems)- Observation of Work and Work Activities
(51053C)

a. Orientation of ASCO Solenoid Valves:

During a facility tour on May 8, 1986, the inspector noted that ASCO
Solenoid Valve, identified as 1-FS-31-306 was mounted in a position
that oriented the Solenoid on an angle approximately 45 degrees from
the vertical. The valve identification label indicated that the valve
was an ASCO model X206.381-3RF and a red arrow attached to the solenoid
indicated that correct orientation was vertical and upright. ASCO
Solenoid Valve Catalog NP-1, states that Model 206.381 solenoid valves
must be mounted with the solenoid vertical and upright. Neither the
Tnstallation drawing nor design specification ensured that vendor
specifications were properly implemented. Additionally, Watts Bar
Quality Control Procedure (QCP)-3.18, revision 5, " Inspection of
Fluid-Operated Control Valve, Solenoid Valves, and Dampers" did not
require verification of proper orientation. A similar condition exists
for solenoid valve 2-FC-30-4B which is a model HV 206-380-3F ASCO
solenoid valve which is also required to be installed vertical and
upright. Although TVA is performing a walkdown of EQ equipment to
verify proper orientation, it is not clear that Non-EQ valves will be
inspected. Additionally, the vendor's instructions indicate the
vertical orientation is for proper valve operation as well as qualifi-
cations.

The licensee has requested and received an interpretation from ASCO as
to the proper orientation for 206 series valves. In their April 29,
1985 letter to TVA, ASCO stated that the series 206 valves will
properly operate with an orientation of up to a 45 degree angle.
However, the seismic qualifications are affected. It is not known if
the mounting orientation was considered in the seismic qualifications
by the licensee. This item is identified as Unresolved Item,
(390/86-12-04; 391/86-13-04) for both units, until the licensee
provides the required documentation to the inspector.
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b. Electrical Connections to Solenoid Valves:

During a walkdown of unit I and unit 2, the inspector expressed a concern
to the licensee. Specifically, the installation of electrical connec-
tions and flex conduit to numerous solenoid valves has created a
condition where heavy, unsupported weight is causing loosening of
connections and damage to the solenoids. Since this damage is occur-
ring during normal conditions, the inspector questioned the damage that
could occur under upset conditions such as a seismic event. A review
of TVA's commitments to seismic qualification of class IE Equipment
determined that Regulatory Guide 1.100 which endorses IEEE 344-1975 was
applicable. Section 6.1.1 of IEEE 344-1975 requires that the effect of
electrical connections, conduit, and sensing lines etc. be considered
during seismic qualification testing of class IE components. The
licensee's Electrical Maintenance Section and Electrical Engineering
Branch were requested to provide the inspector with documentation that
describes how the effects of electrical connections were considered
during seismic qualification of this equipment. This item is identi-
fied as an unresolved item, (390/86-12-05; 391/86-13-05) for both
units, until the licensee provides the required documentation to the
inspector.

c. Generic Reviews of ASCO Solenoid Mounting Qualifications

In inspection report 390/85-53; 391/85-43, the inspector identified a
deficiency with the mounting of the 8316 series ASCO solenoid valves.
These valves were found not installed flush on the hanger as
shown on the typical hanger drawing. The method used for installation
of these solenoids entailed removal of the bonnet screws and vendor
supplied brackets. All-thread rod was substituted in place of the
bonnet screws and the solenoids were mounted in a vertical position
with a double-nut method of attaching the solenoid to the support.
When the solenoids were reconfigured to facilitate installation, the
licensee did not evaluate the new solenoid mounting with regards to
seismic qualification. The solenoid valves were seismically qualified
by the vendor as a unit with the mounting brackets. Therefore, the
bracket removal and the use of the all-thread rod jeopardized the the
seismic qualifications of the 8316 series solenoid valves.

After this item was identified to the licensee, they prepared
nonconformance report (NCR) WBN 6298 to evaluate this condition for
root cause and corrective actions. This NCR was also evaluated for
reportability in accordance with 10 CFR 50.55(e) and as a result,
construction deficiency report (CDR) 390/85-52; 391/86-14 was issued.
In this CDR the licensee indicated that a generic site review was
performed. The licensee specified the following information in the
report: "As a part of the generic site review of this problem, TVA has
identified an additional concern with the mounting of other category I
and I(L) locally mounted devices due to the lack of approved mounting
details." Thus, it appears that a generic evaluation was performed.
However, the inspector is concerned that an adequate generic review
of ASCO solenoid mountings may not have been performed in light of the
issues discussed in the preceding paragraphs which identified potential
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problems with orientation and electrical connections to ASCO solenoid
valves. The inspector considers that a review of this CDR and the
licensee's program as a whole is required to determine if the licensee
performs adequate generic reviews of NCRs and CDRs. This item is
identified as inspector followup item (390/86-12-06; 391/86-13-06).

Within this area inspected, no violations or deviations were identified.

14. Status of Plant Issues (92705)

The inspectors are following the status of plant issues that have been
identified through various sources. These sources are the employee concern
program, nonconformance programs, audit findings, etc. The status of
several electrical issues are detailed in the following paragraphs.
Followup of the licensee's overall evaluation, (i.e., reportability, generic
implication, corrective action, etc.) will be reviewed by the inspectors as
part of the ongoing inspection program.

a. Equipment Failure

Significant Condition Report (SCR) Watts Bar Electrical Engineering
Branch (WBNEEB)-8642 for both units - The plant has been experiencing
problems with the automatic and manual voltage regulators, and field
flashing circuits during preoperational testing. These problems have
been traced to the K2, K3, and LR relay circuits. It is suspected that
a heavy layer of cement dust causes incomplete contact closure and
prevents transfer of the voltage regulator synchronizing and field
flashing signals.

The licensee is currently investigating this item with regards to the
ventilating system and relay cabinet design in order to minimize cement
dust entry to the cabinets.

b. Miscellaneous

SCR WBNEEB 8633 for both units - If an emergency start signal is
received during the diesel generator idle period in the cooldown cycle,
the diesel generator (D/G) will accelerate to 900 rpm but the generator
field will not be flashed in accordance with the requirements.

This item was originally found during preoperational testing of the
fifth D/G during test TVA 73C, Additional Diesel Generator - Onsite AC
Power Distribution System Test (Interface, Qualification),"and was
addressed in inspection report 390/86-07; 391/86-08. Since then, the
licensee has performed a review of drawings and found a problem with
the control logic. The problem arises due to the fact that the D/G
field flash circuit contains a speed switch that enables the circuit
when the D/G speed is less than 200 rpm. However, during the cooldown
cycle the D/G speed is maintained at 450 rpm. Thus, the engine speed
does not decrease enough to enable the field flash circuit. Since this
problem appears to be applicable to all the D/Gs, additional
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discussions will be held with the licensee to determine why this was
not identified during preoperational testing of the other four D/Gs.
This item is identified as inspector followup item (390/86-12-07;
391/86-13-07).

Within this area inspected, no violations or deviations were identified.

15. Safety Related Structures - Unit 1 & 2 (48063C)

a. Structural Steel Connections

The inspector performed visual inspections of the installed structural
steel connections in the Unit 1 and Unit 2 Containment Building and the
Unit 2 Auxiliary Building to determine compliance with the following
requirements:

- American Institute of Steel Construction (AISC) Specification for
Structural Joints Using ASTM-A325 or A490 Bolts.

- Quality Control procedure, WBN-QCP-1.42-3 Revision 5 titled
"Structural and Miscellaneous Bolted Connections".

- Specification G-53, Appendix G titled "ASME Section III and
Non-ASME Section III (including AISC, ANSI/ASME B31.1, AND ANSI
B31.5) Bolting Material".

The inspector specifically reviewed connections that used long slotted
holes in conjunction with high strength bolting material. As stated in
the AISC and in Appendix G to Specification G-53 referenced above, the
following requirements apply: "Where long slotted holes are used on an
outer ply, a plate washer or continuous bar of at least 5/16 inch
thickness shall be installed. The plate washer or bar shall have a
size sufficient to completely cover the slot after installation."

As described in the "Commentary" section of the AISC specification,
when long slotted holes are used, experimental evidence has shown that
a plate washer or continuous bar of at least 5/16 inch thick is
necessary to provide adequate bearing.

WBN-QCP-1.42-3, Revision 5 paragraph 6.8.2 also specifies that plate
washers or continuous bars are required on bolted parts which have long
slotted holes in an outer ply.

The visual inspections were made in the Unit 2 Containment Building at
elevation 730, azimuth 90 and 95 degrees. The connections inspected
were mark 14L, FF 754 on beam 48W-902 and mark B2L, FF 754. The
connections contained A325 high strength bolts with long slotted holes
in the outer ply. The connections did not contain the plate washer or
continuous bars as required and discussed above. The inspector then
examined the same general connections in Unit 1 and found the same
deficiencies.
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Further inspections were made in the Auxiliary Building, elevation 713
in the area which houses the RHR and Containment Spray Heat Exchangers
2B-B. Connections of high strength bolting in conjunction with long
slotted holes on the outer ply were observed without the required plate
washer or continuous bar installed. The inspector noted some of the
above connections contained regular washers which are commonly used on
standard holes, however, some of the connections were made without any
washer on the outer ply.

From the above inspections it is apparent that this deficiency is not
limited to an isolated area and may be generic to all installations.
The inspector considers that the construction personnel failed to
comply with the applicable AISC standard, G-53 specification, and
procedure WBN-QCP-1.42-3. This failure to follow procedure is
identified as a violation (390/86-12-08; 391/86-13-08)for both units.

b. Vent Holes In Structural Tubing

The inspector had discussions with several Quality Control (QC)
Inspectors regarding the intent of a note on drawing number 47AO50-1B1,
Revision 3 which stated: "Vent holes should be used as required by OC
Engineering." The QC inspectors stated that no further details existed
regarding requirements for vent holes and that engineering only gave
verbal instructions when vent holes were required. Therefore, they had
no written basis for accepting or rejecting the addition or deletion of
vent holes in structural tubing.

The inspector reviewed this item and held discussions with several QC
inspectors. The inspector advised the QC supervisor that work
activities and QC inspection must be auditable. Therefore, engineering
should either clarify the note or establish requirements (other than
verbal) when requiring work which QC has to inspect and disposition.

Engineering has reviewed this note and has plans to revise and clarify
the requirement on the drawing to require vent holes on structural
tubing with closed ends. Vent holes will not be required on open ended
structural tubing. Further discussions were held with QC inspectors
and they advised the inspector that they are satisfied with the
proposed change. This item will be identified as inspector followup
item (390/86-12-09; 391/86-13-09) pending a review of the drawing
change.

Within this area inspected, one violation was identified.

16. Safety Related Piping (Interpass Temperature Controls During Welding of
Austenitic Stainless Steel) - Unit 1 & 2 (55083C)

The inspector reviewed Nonconforming Condition Report (NCR) W-309-P,
Revision 0 to ascertain the adequacy of the corrective action taken by the
licensee. This NCR identified that during a QA surveillance of in-process
welding that General Construction Specification G 29M-R21 Detail Weld
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Procedure (DWP) GT88-0-3, Revision 1 has an incorrect interpass temperature
acceptance criteria. DWP GT88-0-3 requires an interpass temperature of 350
degrees F minimum. The procedure was qualified using a 350 degree F maximum
interpass temperature. On October 4, 1985, the Q.A. surveillance further
observed that welding was being performed with interpass temperatures of 861
degrees F.

The corrective methods proposed on the NCR were;

- Revise G29M DWP GT88-0-3

- Investigate what effects welding with interpass temperature above 350
degrees F will have on the weldment.

- Determine acceptability of weldment made using DWP GT88-0-3.

By letter dated March 18, 1986 the licensee recommended disposition of the
subject NCR based on the following analysis;

- The typographical error in DWP GT88-0-3, revision 1 has been corrected.
The correction was made on November 13, 1985, and the procedure
reissued as revision 2.

- Limitation of weld interpass temperature is one of several procedural
controls used to minimize heat input during welding of austenitic
stainless steels. These controls are intended to minimize time-at-
temperature in the sensitizing range (approximately 800 degrees F -
1500 degrees F). Control of weld heat affected zone sensitization is a
method of minimizing one of several conditions which must be present
concurrently for stress corrosion cracking (SCC) to occur. Other
necessary conditions are a suitably aggressive environment (e.g.,
dissolved oxygen or halogen ions in particular concentrations) and a
sufficient level of residual or applied stress at the weld. The
interrelationship of all these conditions is extremely complex and
is the subject of considerable research effort. The current state
of knowledge is such that it is impossible to predict with certainty
that any weld in austenitic stainless steel (regardless of welding
procedure) is immune from SCC. Likewise, it is not possible to pre-
dict that welds made using the subject welding procedure will suffer
SCC.

- It may be assumed that the heat affected zone of a weld made using
procedure GT88-0-3, revision 1, could be more sensitized than if the
intended interpass temperature had been used. It can further be
assumed that this condition, if existing, would render affected welds
somewhat more susceptible to SCC, other conditions being equal. It can
not be assumed that SCC will inevitably occur. If, present in the
affected welds or any other welds, the ultimate failure mechanism has
historically been that of leak-before-break. The postulated worst-case
condition, therefore, is not seen to jeopardize safe operation or
shutdown of the plant.
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Welds made using procedure GT-88-0-3, revision 1, are acceptable for
use as-is.

Based on the above analysis the NCR was closed on April 30, 1986 with no
further action required.

Further reviews performed by the inspector found this error on the weld
procedure was in effect from June 25, 1980 until November 13, 1985, a period
in excess of five years. It was qualified for welding stainless steel
material in ASME, B&PV Code, Section III construction of butt welds, branch
connection welds, fillet welds, socket welds and attachment welds.

Although interpass temperature control is not an essential variable of ASME,
B&PV Code, Section IX, it is required to be controlled for compliance with
Regulatory Guide 1.44 to prevent excess sensitization and possible resulting
intergranular stress corrosion cracking. The Safety Evaluation Report
Section 6.1 "Engineered Safety Features Material" discusses the
applicability of R. G. 1.44 by stating "The controls on the use and
fabrication of the austenitic stainless steel of the systems met most of the
requirements of Regulatory Guide 1.44. Where the recommendations of this
guide were not met, the actions taken by the applicant have been approved by
the staff. The fabrication and heat treatment practices performed, provide
added assurance that the probability of stress corrosion cracking will be
reduced during the postulated accident time interval. General Design
Criteria 1, 14 and 31 and Appendix B to 10 CFR 50 have been met with respect
to ensuring that the reactor coolant boundary and associated auxiliary
systems have an extremely low probability of leakage, rapidly propagating
failures, and gross rupture."

Incorporation of the specific requirements for compliance with R. G. 1.44 is
contained in FSAR Section 6.1, "Engineered Safety Feature Materials," which
states the following: "Information concerning austenitic stainless steel,
including the avoidance of sensitization and the prevention of intergranular
attack, can be found in Section 5.2.5." Section 5.2.5.5 states that the
heat input in all austenitic pressure boundary weldments are controlLd by,
among other things, limiting the maximum interpass temperature to 350 F".

Regulatory Guide 1.44 requires that non-sensitization of material should be
verified using the test described in ASTM A262-70, "Recommended Practices
for Detecting Susceptibility to Intergranular Attack in Stainless Steel,
Practices A or E or another method that can be demonstrated to show
non-sensitization in austenitic stainless steel".

The licensee has not taken adequate corrective actions to resolve this
issue. The ineffective corrective actions are described below:

- A determination regarding the basis for allowing an incorrect weld
procedure to be used in the field in excess of five years. The
licensee has now determined that over 6,000 welds were made using the
incorrect procedure.
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Bases for violating the requirement in the FSAR which specifies
controls of interpass temperature to 350°F maximum.

Accepting a philosophy of leak before break and not analyzing the
number of welds, their location and whether they are in an environment
susceptible to causing stress corrosion cracking.

Failing to perform the ASTM A262 test using the elevated interpass
temperatures.

The inspector considers that adequate measures were not established to
assure that conditions adverse to quality (CAQ) would be promptly identified
and corrected. Failure to promptly identify and correct CAQ is identified
as a violation (390/86-12-10; 391/86-13-10) for both units.

Within this area inspected, one violation was identified.

17. Electrical Cables (Heating Of Class IE Cables From High Temperature Piping)
(51063C)

The licensee has identified a potential problem with the proximity of class
IE electric cable to hot piping. During design and installation of the
cable, the only provisions provided for separation in construction
specification G-40 was that conduit had to be adequately separated to avoid
interference with the pipe insulation. Based on problems identified at
other nuclear facilities, this criteria is inadequate. Cable damage has
occurred at other TVA nuclear facilities due to this oversight.

The licensee has implemented a design study request, number 011 and a scope
of work document, number WBNSWD 85061 to perform investigations at Watts Bar
to resolve the following concern:

- The ambient room temperature for the Reactor Building, Auxiliary
Building, and Control Building (for purposes of cable ampacity
calculations) was initially considered to be 40°C (104 0 F). Some
piping at WBNP is hotter than 400C and could heat cabling routed
nearby. Therefore, all piping above 400 C in the Reactor Building,
Auxiliary Building, and Control Building must be identified. Heat
transfer calculations will have to be done on the piping to determine
the amount of temperature rise that nearby cables will experience. The
heat rise calculations and piping layouts will then be taken to the
site for a walk-down inspection of the pipes to identify class IE
conduit and cable trays that experience a heat rise from nearby pipes.
The cables in the conduit or cable trays will then be identified and
their new ambient temperature will be established. New ampacity
calculations will have to be performed on each of these cables using
their new ambient temperatures. All cables failing the new ampacity
calculations will be tabulated for future correction.

On May 13, 1986, the licensee issued a Problem Identification Report,
(PIR)-WBN-EEB 8644, to identify the potential problem at Watts Bar. The



19

inspector will review the disposition of this PIR. This is identified as
inspector followup item (390/86-12-11; 391/86-13-11) for both units.

Within this area inspected, no violations or deviations were identified.


