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:ﬁ/” Iéstrumentation that is installed on LOFT is comprised of two different types:

process and experimental. Process instrumentation is designed to NRC requirements
and is used for plant control while the primary function of the experimental
measurement system is to provide measurements necessary for verification of codes
and plant performance. Some of the experimental instruments may have application
to LPWR's. The measurements that will be discussed in this presentation are those
used for mass flow and liquid level,

The various mass flowrate instrumentation is designed to measure flow from natural
circulation to high flow with void fraction from 0 to 100%. The best method,for
two phase flow, has been the garmma densitometer and drag disk. Natural circulation
has been measured using pulse neutron activation (PNA) and low flow turbines.

Both have only been mcderately successful.

The need for a vessel liquid level measurement was clearly illustrated at TMI.

LOFT uses discrete conductivity probes to evaluate the liguid level in the core,
upper and Tower plenums, and the downcomer. These measurements have been extremely
valuable in evaluating LOFT tests. The LOFT conductivity Liquid Tevel transducer
probably is not directly applicable to LPWRs due to reliability and data interpre-
tation problems. The original LOFT liquid level transducer design was Tor measuring
exactly that, liquid level. Experience since then indicates that a lTiquid Tevel
transducer would be more valuable if it could also measure void fraction. Future
designs for liquid level measurements should seriously consider this.

A study was performed that evaluated the ability of instrumentation, other than the
conductivity liquid level transducers, to measure liquid level in the reactor vessel.
Transducers evaluated were: ciadding and fluid thermocouples, self powered neutron
detectors, differential pressure transducers, and power and intermediate range ion
chambers. Data from two large and one small break test were used for the evaluation.
The results indicated that qualitative Tiquid Tevel information could be obtained
from all the above measurements. However, there are limitations such as: response
time, reliability, and ease of obtaining and presenting quantitative information

on a real time basis. Also, voiding and refilling of the reactor vessel occurred

in 50 seconds for the large break tests analyzed, therefore, it is not clear that
the conclusions drawn are applicable beyond that time.

Of the transducers currently installed in LOFT, excluding the 1iquid level transducer,
the SPND and thermoccuples show the most promise for the time frame investigated.
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A heated thermocouple, used in PBF, was also considered. This technique is the
most adaptable to LPWRs, both from a retrofit and new construction viewpoint.
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