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William J. Museler
Site Vice President
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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority ) 50-391

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2 - INSTALLED TEMPERATURE
SWITCHES WITHOUT CLASS lE QUALIFICATIONS - WBRD-50-390/92-12 AND
WBRD-50-391/92-12 - FINAL REPORT

The subject deficiency was initially reported to the NRC Operations Center
on November 25, 1992, in accordance with 10 CFR 50.55(e)(3) as Problem
Evaluation Report (PER) WBPER920232 Rl. This PER was subsequently
upgraded to Significant Corrective Action Report (SCAR) WBSCA920106.
Enclosed is TVA's final report on this subject.

If you have any questions, please telephone P. L. Pace at (615) 365-1824.

Very truly yours,

William J. Museler
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NRC Resident Inspector
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Spring City, Tennessee 37381

Mr. P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. B. A. Wilson, Project Chief
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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ENCLOSURE
WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2

INSTALLED TEMPERATURE SWITCHES WITHOUT CLASS.lE QUALIFICATIONS
SIGNIFICANT CORRECTIVE ACTION REPORT (SCAR) WBSCA920106

WBRD-50-390/92-12 AND WBRD-50-391/92-12

FINAL REPORT

DESCRIPTION OF THE DEFICIENCY

On October 29, 1992, while a failure mode and effect analysis for the
Auxiliary-Building Heating, Ventilating and Air Conditioning (HVAC) was
being prepared, it was discovered that pneumatic temperature control loops
associated with the safety-related 480V Transformer Rooms Ventilation
Subsystem were not purchased to Class lE or Seismic Category I
requirements. In addition, each pneumatic control loop is served by a non
safety-related common Control Air header. The instruments involved are:

Air Pressure Regulators

1-PREG-30-244
1-PREG-30-248

2-PREG-30-246
2-PREG-30-250

Temperature Sensors

1-TE-30-244
1-TE-30-248

2-TE-30-246
2-TE-30-250

Temperature Transmitters

1-TT-30-244
I-TT-30-248

2-TT-30-246
2-TT-30-250

Temperature Switches

1-TS-30-244A, B, D
1-TS-30-248A. B, D

2-TS-30-246A, B, D
2-TS-30-250A, B, D

These two conditions were discovered October 29, 1992, during the
preparation of a failure analysis for the Auxiliary Building HVAC.
activity was a part of the TVA's Mechanical Calculation Program,
corrective action for SCAR WBP910055SCA.

This
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SAFETY IMPLICATIONS

The 480V Transformer Room Ventilation subsystem is a safety-related

system. The system is designed to maintain the room temperature within

design limits. The subject temperature loops monitor room temperature and

provide control signals to ventilation fans and associated intake dampers.

These fans may be controlled manually or automatically by the temperature

control signals starting at 650F and staged at 50F intervals.

The lack of Class lE qualification documentation should not be a

substantial safety hazard, since the 480V Transformer Rooms are mild

environments not subject to harsh environmental conditions. However, the

lack of seismic qualification for the subject temperature loops has the

potential to cause a common mode failure of the ventilation system to
function automatically during or after a seismic event (manual control is

available). As a result, the temperature limits of the room could be

exceeded, which would place the 480V transformers in an unanalyzed
condition.

Since each of the 480V Transformer Room temperature control loops are

served by the same non safety-related common control air header, a loss of

the air header could result in the lack of control of the room temperature

and the shutting down of any ventilation fans that were operational at the

time of the air loss. As a result, the temperature limits could be
exceeded which would place the 480V transformers in an unanalyzed

condition. Manual control is available and the inlet dampers fail open

upon loss of air; however, no requirements are currently in place for

manual operation of the ventilation system for the loss of the control air
headers; therefore, a degradation does exist.

CAUSE

The deficiency of procuring commercial grade equipment for use in a
safety-related circuit was a result of not complying with the design

requirements. Design Criteria WBN-DC-40-36.1, "The Classification of
Heating, Ventilating and Air Conditioning Systems, n states that all

equipment in ANS N18.2-1970 Safety Classes 1, 2a, 2b, and 3 perform a

primary safety function and must be designed to Seismic Category I. Table

3.3-1 of WBN-DC-40-36.1 list the Shutdown Transformer Room Ventilating
System fans as ANS18.2 Class 2b and Seismic Category I.

An evaluation of this deficiency determined that subsequent corrective
action programs, i.e., the Environmental Qualification (EQ) Program and

the Instrument and Control (I&C) Calculation Program would have identified
safety-related instrumentation which does not meet design requirements
when those instruments are located in a harsh environment or are included

in a I&C instrumentation accuracy calculation. All safety-related

instrumentation whose accuracy is-important to their safety function,
except for HVAC instrumentation located in a mild environment or

classified as NUREG 0588, Category C, are included in an I&C accuracy

calculations. For HVAC safety-related instruments located in a mild

environment or classified as NUREG 0588, Category C, an accuracy

evaluation was performed only to demonstrate that the inaccuracies

associated with these instruments are sufficiently small under all

operating conditions, except post-seismic, such that the associated HVAC

equipment can perform its intended function. The subject temperature

loops were included in this evaluation.

- I
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Since the subject temperature loops are in a mild environment and were not

included in an I&C accuracy calculation, they were not evaluated for Class

lE qualification by the EQ or I&C Calculation programs. A review of the

remaining instruments in the accuracy evaluation revealed that the subject

temperature loops were the only instruments that were not procured to

design requirements. Therefore this deficiency can be considered an
isolated case. No further recurrence control is anticipated.

The deficiency of supplying each pneumatic control loop from the same non
safety-related control air header resulted from an inadequate failure

analysis. The original design required the use of the appropriate safety-
related air source (A or B) for the subject temperature loops and
associated inlet dampers (Control Diagram 47W610-30-8). A subsequent
Field Change Request (FCR) I-566 requested that the symbol for the safety-
related air source for the inlet dampers be removed from Control Drawing
47W610-30-8 in order to be in agreement with the Control Air System flow
diagram 47W848-8. Flow diagram 47W848-8 depicts connections to a non-
safety related air header. This request was determined to be acceptable,
since the inlet dampers fail open on loss of air which is the safe
position for the dampers. The air source for the subject temperature
loops were not shown on the 47W848 series of drawings at this time. When
the requested change for the inlet dampers was incorporated into control

drawing 47W610-30-8, the safety-related air symbol was also removed from
the subject temperature loops.- This in effect changed the design for the

temperature loops from a safety-related air source to a non safety-related
air source. A later FCR, I-1074, requested that the air source for the
subject temperature loops be added to drawing 47W848-8, which is the same
non safety-related air header from which the inlet dampers are supplied.

It can not be determined for certain, but it is concluded that when the

request was made to change the control diagram to indicate the non safety-
related air source for the dampers, an adequate failure analysis was not
performed for the temperature loops before the safety-related air source
symbol was also removed from the temperature loops.

CORRECTIVE ACTIONS

To correct the specific deficiencies, the pneumatic temperature control
switches will be replaced by individual qualified temperature switches
which do not require control air. This corrective action addresses both

Units 1 and 2 at Watts Bar. This modification will be complete prior to

system transfer for System 30 for Unit 1.

Since the original design, Watts Bar has completed a Design Basis
Verification Program (DBVP) and prepared and issued a Design Basis

Document (DBD) for each safety-related system. The DBD for the Auxiliary
Building HVAC states: "The 480V Transformer Room Ventilation System is a

primary safety-related system." Engineering Administrative Instruction

(EAI)-3.08, "Maintenance Of The Design Basis Document," provides the

requirements for updating and revising DBDs. The DBD defines, establishes

and maintains the design basis requirements for safety-related systems.

Procedure EAI-3.05, "Design Change Notices," requires the designer to

consider failure effects on systems, structures and components when making

changes to design of any safety-related system. Design Criteria, WB-DC-

40-64,, "Design Basis Events," Appendix B, provides generic single failure

criteria to be used in evaluating the design changes. This criteria, and
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specific single failure requirements are identified in the DBD for each
safety-related system.

The Design Basis Documents, along with Design Criteria WB-DC-40-64 and
EAI-3.05 provide assurance that future design changes will properly
incorporate single failure requirements into system design.

Under Watts Bar's Mechanical Calculation Program, TVA is verifying the
requirements of WB-DC-40-64, Appendix B relating to single failure
analyses for safety-related process systems have been met. This program
is reviewing the adequacy of existing single failure analyses calculations
and/or preparing single failure calculations as required for affected
safety-related process systems. This activity is tracked under SCAR
WBP910055SCA. The extent of this common mode failure deficiency will be
determined upon completion of this activity.

No further recurrence control is anticipated.


