


ATTACHMENT 1

Provide a detailed analysis of the measurement errors in the hot leg
level and reactor vessel head level measurement. This analysis should
include, besides the overall estimate of the measurement uncertainty, a
table with estimates of error, including limits of uncertainty for each
contributing factor associated with the transducer. Explain how the
individial errors were combined for the estimate of the overall error.
Discuss the error in inventory with respect to the quantity of coolant
remaining to cool the core.

Response

A detailed analysis of the measurement errors of the proposed level
instruments is not available at this time. To perform this analysis it
is necessary to know detailed information about each component that
comprises the measurement string. The individual error components are
then combined by a method determined by the nature of the errors. If
the errors are random, they may be combined using a statistical
technique. The root-mean-square method is generally accepted in this
case. If the individual errors are not random, the components must be
algebraically added to allow for the worst case. This information will
be available after the confirmatory testing is finished and will be
submitted with the final design description, currently scheduled for
March 1985.

How many sensors are connecteud by a single heater lead? What is the
hest source for the heater?

Response

A gamma thermometer probe of the type proposed for the ICC
instrumentation system will consist of multiple sensors in a single
rod. Each probe will contain a single segmented heater wire with an
electrical heat source. At points along the length of the probe where
heating is desired, a high resistance segment (possible nichrome) is
employed. The interconnecting segments will be a low resistance
material providing a continuous path for the heater current. The
heater will be operated at a power level well below its design rating.
This fact, plus the technique of heater fabrication, makes the heater
quite reliable. The exact number of sensors per rod and the details of
the heater power supply will be submitted with the finai design
description.

Are the elevations of the sensors shown in Figure 1 and Figure 2
approximately correct?

Response

Figure 1 and Figure 2 of our April 15, 1983 submittal (1CANP483@8) are
conceptial. Although the actual number of sensors and their locations
have not been finalized, the figures are representative of the design
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Attachment 1 to NUREG-0737 Item II.F.Z requires that a sufficient
number of core exit thermocouples for each quadrant of the reactor core
be provided to indicate radial temperature distribution. The intent is
to warn the operator of local core problems. The approach taken by
ANO-1 is to diagnose local core heating problems using instruments
which provide an axial distribution of temperatures. One RADCAL Gamma
Tnermometer (RGT) per core quadrant is proposed. Each RGT reads three
absoiute and five differential temperatures along its length. The
suitability of this scheme either alone or in combination with other
instrumentation should be justified.

Response
Response will be provided by Novemter 4, 1983.

The licensee indicated that numerous core exit thermocouples (CET) are
presently installea, but that there are no plans to upgrade them.
Consideration should be given t. upgrading of at least four CETs per
quadrant to fulfill the requirements for mapping of radial temperature
distributions  Can such upgrading be accomplished during the next
refueling outage (Sept.-Dec. 1984). If not, justify the adequacy of
the existing CET system to survive the adverse environments which may
be associated with the need for an inadequate core cooling monitoring
function. Show that the existing CETs, including information displays,
are reliable encugh to fulfill this need until implementation of the
final system in 1986 or later.

Response
Response will be provided by November 4, 1983,
Provide the detailis of the ICC instrumentation svstem design,

particularly regarding readout ranges, alarm arrangements, hardcopying
printout and trending capability.

Resgonse

Details of the ICC instrumentation system design will be provided with
the final design description.

In the current Cycle 6, the central cont-ol rod is part of Safety

Group 2 and fully withdrawn during full power operation. Will this
still be true for Cycle 7 and future cycles?

Response
Response will be provided by November 4, 1983.

What are the effects of the control rod removal on shutdown margin and
on ejected rod worth from zero power configurations?

Response
Response will be provided by November 4, 1983.






