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Mr. Henry D. Hukill, Vice President OELD

and Director, TMI- EJordan
GPU Nuclear Corporation INGrace
P. 0. Box 480
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Dear Mr, Hukill:

Your letter of August 31, 1984 provided the NRC staff with new analyses
reflecting changes in the Saturation Margin Monitor Loop Frror Analysis

for TMI-1. The staff has reviewed your submittal and determined that more
information 1s required to complete the review. Enclosed are the questions
which need to be answered., We feel that a meeting would be helpful in
resolving some of the issues which have come up due to this submittal.
Please indicate to the Project Manager the earliest date for such a

meeting to discuss th2 additional information requested.

Sincerely,

JC

/3/

John F, Stolz, Chief
Operating Reactors Branch No. 4
Division of Licensing

Enclosure:
As stated

cc w/enclosure:
See next page
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Mr. Thomas M. Gerusky, Director

Bureau of Radiation Protection

' Pennsylvania Department of
Environmental Resources

P. 0. Box 2063

Harrisburg, Pennsylvaniz 17120

Marvin 1. Lewis
6504 Dradford Terrace
Philadelphia, Pennsylvania 19149

G. F. Trowbridge, Esq. '
Shaw, Pittman, Potis & Trowbridge
1800 M Street, N.W.

Washington, D. C. 20036

J. S. Wetmore

Manager, PWR Licensing

GPU Nuclear Corporation

100 Interpace Parkway
Parsippany, New Jersey 07054

Ms. Virginia Southard, Chairman
Citizens for a Safe Environment
264 Walton Street '
Lemoyne, Pennsylvania 17043

Dr. David Hetrick

Professor of Nuclear Energy
University of Arizona
Tucson, Arizona 85721

Mr. David D. Maxwell, Chairman
Board of Supervisors
Londonderry Township

RFD#1 - Geycrs Church Road
Middletown, Pennsylvania 17057

Regional Radiation Representative

EPA Reaion III
Curtis Building (Sixth Floor)

6th and Walnut Streets
Philadelphia, Pennsylvania 19106

Mr. Richard Conte

Senior Resident Inspector (TMI-1)
U.S.N.R.C.
P. 0. Box 311

Middletown, Pennsylvania 17057

Federal Emergency Management Agency
ATTN: Docket Clerk

1725 1 Street, NW

Washington, DC 20472

Karin W. Carter, Esq.

505 Executive House

P. 0. Box 2357

Harrisburg, Pennsylvania 1712C

Dr. James Lamb
313 Woodhaven Road
Chapel Hi1l, North Carolina 27514

Dauphin County Office Emergency
Preparedness

Court House, Room 7 *

Front & Market Streets

Harrisburg, Pennsylvania 17101

Christine N. Kohl, Esg.

Atomic Safety & Licensing Appeal
Board

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Ms. Lennie Prough

U. S. N, R. C. - T Site

P. 0. Box 311 -

Middletown, Pennsylvania 17057

M=. Robert B. Borsum

Babcock & Wilcox

Nuclear Power Generation Division
Suite 220, 7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. Gustave A. Linenberger, Jr.
Atemic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Mr. C. W. Smyth

TMI-1 Licensing Manager

GPU Nuclear Corporation

P. 0. Box 480

Middletown, Peansvlvania 17057

Governor's Office of State Planning
and Development
ATTN: Coordinator, Pennsylvania
State Clearinghouse

P. 0. Box 1323
Harrisburg, Pennsylvania 17120




" GPU Nuclear Corporation

Sheldon J. Wolfe, Esq., Chaimman
Atomic Safety & Licensing Board
Washington, D.C. 20555

Ms. Jane Perkins

City Government Center

10 North Market Square
Harrisburg, Pennsylvania 17101

Jane Lee
183 Valley Road
Etters, Pennsylvania 17319

Bruce Molholt
Haverford College -
Haverford, Pennsylvania 19041

Norman Aamodt
R. D. #5, Box 428
Coatesville, Pennsylvania 19320

Michael McBride, Esq.

LeBoeuf, Lamb, Leiby & McRae
Suite 1100

1333 New Hampshire Avenue, N.W.
Washington, D.C. 20036



REQUEST FOR ADDITIONAL INFORMATION
ON_THE
TMI-1 SATURATION MARGIN MONITOR LOOP ERROR ANALYSIS

Sheet 2 of the loop error analysis discusses the error allowance for
the steam line break and small break LOCA conditions. For the pur-
pose of determining the error allowance,the manufacturer's test re-
sults for more severe accident conditions were divided by a factor
of three. It is the staff's concern that this may be nonconser-
vative. Manufacturer's tests 're typically one-time tests that
yield a single curve or data point. In lieu of requiring that sev-
eral tests be perfbrméd with a statistical evaluation of the results,
the staff has accepted a single curve or data point provided there is
conservatism in the temperature and radiation levels. Accordingly,
we request that additional information be provided to support this

proposed method of estimating the environmental error allowance.

Sheet 2 of the loop error analysis states that the more conservative
temperature effects of a harsh environment were considered and the
radiation effects were ignored in the calculations. This is shown
in the calculations on Sheet 13.° We request that the basis for

ignoring the radiation induced errors be provided.

Sheet 13 of the loop error analysis provides the calculations for
alarm loop error under accident conditions. In considering the
loop error associated with the harsh environment, the accuracy,

stability and temperature effect allowances were subtracted and a



new term representing the error associated the harsh environ-

ment's temperature was statistically added the alarm locp error.

T

It is the staff's concern that this may be a nonconservative method.
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The loop error analysis has not included an error allowance
associated with ‘the RTL's process measurement accuracy (i.e.,

the difference between the temperature of the fluid at the point
of measurement as compared with the mixed mean fluid temperature).
For similar temperature measurement instrument loops, this error
has been calculated to be 1.0 percent span at full loop flcw
conditions. This error would be nonconservative in the calculated
saturation margin if the measured temperature is lower than the
average. temperature. We request that you provide the basis for

neglecting this factor in the loop erroy methodology.

-

Notes 1 and 2 on Sheet 6 o1 the loop error analysis provide quali-
tative bases for the use of statistically less conservative error
allowances for temperature effects and power supply effects. We
request that you provide test results or analyses to confirm tne
linear relationship between error Qnd péwer supply/temperature

variation.

Note 5 on Sheet 7 of the loop error analysis states that the pres-
sure transmitter error values are not applicable for calibration
error calculations. As shown on Sheets 21, 22 and 23,the allowable
calibration error is calcu'ated by subtracting the error associated
with pressure transmitter from the total loop error for the non-ac-

cident condition. It is the staff's concern that this may not be



an appropriate method for considering calibration error. Typically,

calibration error is considered in addition to the error specified
the manufacturer fo
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human factor in reading calibration instru-

onent drift (stability
component in their
When
into one
summation.
res method 1is

onsider the




D)

+ (y)2 + (2)2]1/2. In this equation x, y, and & represent the in-
dependent error contributions .o the tota! loop error associated with
other components in the loop. Accordingly, we recommend that the in-
strument loop error be recalculated utilizing the methods described
above or other appropriate methods to treat the errors associated with

calibration accuracy.

Sheet 21 of the loop error analysis states that calibration error
associated with the RTD was considered negligible and, therefore,
excluded from consideration. We request that you provide the quanti-
tative basis for excluding the calibration error associated with the

RTD, the alarm module (setpoint) and the indicator.

Sheet 10 of the loop error analysis states that the errors for modules
9 and 10 must be multiplied by the slope of the saturation temper-
ature/pressure curve (d1/dP). Over the pressure range of interest,
the multiplication factor is less than one, reducing the error associ-
ated with modules 9 and 10 by a factor of 14 at the upper range. As
discussed in Enclosure 1 to the letter dated August 31, 1984, from
H.D. Hukill (GPU) to J.F. Stolz (NRC), this multiplication factor is
necessary to correct for the amplifier gain in the function generator.
From a review of the information orovided,it is not clear why the
uncorrected error values for modules 9 and 10 are nonconservative,

and how you determined that dT/dP was the appropriate correction




error analysis includes
nal of ( loop component to the
>, the range of
gain eryo
correction factor.

be appronriate.

signal errc

equation that sums e in percent

1
|

information

d

with decrea-

and LOCA




