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Mr; S. A. White

Manager of Nuclear Power
Tennessee Valley Authority
6N 38A Lookout Place
1101 Market Street
Chattanooga, Tennessee 37401-2801

Dear Mr. White:

Subject: Sequoyah Verification Test for Auxiliary Power System Voltage
Study

As part of the TVA response to the issues raised on documentation of
Sequoyah electrical design calculations, the letter from R. Gridley to
B. Youngblood dated February 12,'1986 made reference to a test report
dated October 2,1980 which verified the adequacy of the analytical
methods used in the design of the AC auxiliary power systems for
Sequoyah by an actual test. The report documented that in all cases
the difference between the measured and calculated voltages were
within the specified acceptance criteria. Subsequently, TVA concluded
that the test verified the adequacy of the analysis and met the re-
quirements of Position 4 of FSAR Question 8.33. Although there have
been changes in the auxiliary power system configuration and in the
processing systems which were used for the analysis, TVA contends that
no additional verification test with respect to Branch Technical
Position, PSB-1, is necessary in connection ~with new Sequoyah
electrical design calculations for the AC auxiliary power system.

-TVA conducted two tests (July 12, 1980 and July 16,1980) in which they
| recorded data (current, voltage, kilowatts) at specified medium and low-
! voltage buses, and applicable offsite grid buses for two different system
| load configurations. By inputting the measured loads at the above buses
|

into the computer program, the analysis was perfonned to calculate the
| bus voltages which were then compared with the voltages obtained during
; the test. With good correlation between the analytical results and test
! results, the validity of the mathematical model and the system electrical
| parameters would be established. The usage of the model would then be

permitted to verify the adequacy of future power systems changes, and
I thus, no further verification tests for future system changes would be
' required.

The NRC staff finds that there were discrepancies in the total loads
considered between the test and analysis. Also, the loads shown on

i individual buses (boards) between the test and analysis did not corre-
spond to each other. Finally, the report noted there were problems
obtaining consistent. readings from the testing equipment due to poor
calibration and inaccuracies.
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The staff has reviewed all the modifications made to the Sequoyah auxiliary
power system since the last verification test and has evaluated their impact
on the electrical design calculations to detemine whether it may support
the need for a new verification test. -

1) Addition of Two Start Buses and One Comon Station Service Transfomer:

The addition of two new start buses affects the incoming voltage from
the offsite 161 KV switchyard to the onsite distribution system voltages
whicn changes the voltage profile for the entire auxiliary power system.
This addition also reduces the maximum loading of the common station
service transformer. Further, this modification provides an easy access

_

to the third comon station service transfomer, which was installed as
a backup, when such a need arises.

2) Change Out of 100 Valve Motors:

The replacement of valve motors with motors of different electrical
characteristics affects the plant transient load which resulted in
changes in sequencing of these loads. This requires the new system
loadings to be re-analyzed.

3) The Computer Processing System Changes:

The previous voltage study used an analytical model VNEW. It was de-
veloped for the main frame computer (Control Data Corporation's time
sharing) while' the computer programs (RADIAL / VOLT / VOLT 2), which were
used for the new Sequoyah auxiliary power system voltage calculations,
were run on the personal computer. Therefore, there appears to be a
question regarding the comparability of the analytical techniques and
assumptions used between the software (VNEW vs. RADIAL / VOLT / VOLT 2) and
the hardware (main frame computer vs. personal computer). The validity
of the mathematical model used in perfomance of the analysis can only
be re-established by perfoming a new verification test. Although it
has been implied that those software packages have been used to demon-
strate Position 4 of PSB-1 for some other TVA Plants, to date the staff
has not found where this has been reviewed and approved.

4) Position 4 of PSB-1 Vs. Position 4 of Question 8.33 '

TVA contends that there are differences in Position 4 of PSB-1 and
Question 8.33 (and imply that Position 4 of PSB-1 does not apply to
Sequoyah). We find that there are no differences. Other than the fact
that PSB-1 is more specific about test procedures and the acceptance
criteria, the intent of the two is the same.

In view of the importance of establishing confidence in the analytical methods
used to predict the performance of the electrical distriuution system under
varying conditions of load and voltage, the staff finds that:

1) TVA has made numerous changes in both the auxiliary power system and
analytical computer software / hardware.
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i 2) Previous tests do not adequately demonstrate the capability to accurately

predict performance in that load values used in the analysis were not as
in the tests.

3) There is lack of confidence in the previous verification teste due to
3

questionable instrument readings.

- Based on the information currently available, the staff cannot conclude that.

TVA has adequately demonstrated that a new verification test is unnecessary.
. Therefore, we reconitend that TVA perfonn a new verification test and verify
| the analytical model with respect to the adequacy of voltage. calculations for
4 the .Sequoyah auxiliary power system prescribed in Position 4 of PSB-1.

Sincerely,

/5/;

B. J. Youngblood, Director
PWR Project Directorate #4
Division of PWR Licensing-A:

' cc: See next page
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2) Previous tests do not adequately demonstrate the capability to accurately
predict performance in that load values used in the analysis were not as
in the tests.

3) There is lack of confidence in the previous verification tests due to
questionable instrument readings.

Based on the information currently available, the staff cannot conclude that
TVA has adequately demonstrated that a new verification test is unnecessary.
Therefore, we recomend that TVA perform a new verification test and verify
the analytical model with respect to the adequacy of voltage calculations for
the Sequoyah auxiliary power system prescribed in Position 4 of PSB-1.

,

Sincerely,

Ny
W'

g . J. Youngblood, Director
PWR Project Directorate #4
Division of PWR Licensing-A

cc: See next page
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Mr. H. G. Parris
Tennessee Valley Authority Sequoyah Nuclear Plant*

cc:
Herbert S. Sanger, Jr. , Esq. Tennessee Department of Public
General Counsel Health .

Tennessee Valley Authority ATTN: Director, Bureau of
400 West Summit Hill Drive, E 118 33 Environmental Health Services

. Knoxville, Tennessee 37902 Cordell Hull Building
Nashville, Tennessee 37219

Mr. K. W. Whitt Mr. Michael H. Mobley, Director
Tennessee Valley Authority Division of Radiological Health
400 West Summit Hill Drive, E3A8 T.E.R.R.A. Building
Knoxville, Tennessee 37902 150 9th Avenue North

Nashville, Tennessee 37203
Mr. Bob Faas
Westinghouse Electric Corp. County Judge'

P.O. Box 355 Hamilton County Courthouse
Pittsburgh, Pennsylvania 15230 Chattanooga, Tennessee 37402

Mr. Jerry Wills
Tennessee Valley Authority
SN 133 Lookout Place
Chattanooga, Tennessee 37402-2801

Mr. Donald L. Williams, Jr.
Tennessee Valley Authority
400 West Summit Hill Drive. W10B85
Knoxville, Tennessee 37902

Resident Inspector /Sequoyah NPS
c/o U.S. Nuclear Regulatory Commission
2600 Igou Ferry Road
Soddy Daisy, Tennessee 37379

Regional Administrator, Region II
U.S. Nuclear Regulatory Commission,
101 Marietta Street, N.W., Suite 2900
Atlanta, Georgia 30323
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