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MEMORANDUM FOR: Walter R. Butler, Chiaf, Containment Systems Branch, DSI
FROM: Peter S. Kapo, Containment Systems Branch, DSI

SUBJECT: NUREG-0737, ITEM I11.F.1.4, CONTAINMENT PRESSURE MONITOR
SYSTEM (CPMS): METHOD FOR ESTIMATING THE COMBINED TIME
CONSTANT OF A STRING OF COMPONENTS EACH OF WHICH HAS A
KNOWN TIMI CONSTANT

In discussing the time response of the CPMS with licensees, it became evident
that almost all licensees had specifications for the time constants of the in-
dividual components in their CPMS, but none had a method for computing the
time constant of the overall system. .

It w2s clear that the review of the CPMS would be expedited if we (the NRC)

prescribed a standard method for combining the time constants of the indivi-
dual components that make up the CPMS. In our initial discussions, all the

licensees were amenable to using the NRC prescription.

We used our time constant prescription for ail CPMS reviews completed in the
czcond fiscal quarter, and do not anticipate any difficulty in using it for
CP¥S raviews to be completed in the third and fourth quarters.
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mz+hematical development of our time constant prescription and an HP-€7
gram which computes this prescription is given in the attachment to this
zmorandum.
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i rescription assumes that all components have first order transfer func-
tien cwever, it is shown in the attachment that if the components have
kigher order transfer functions, then the prescription which assumes al1"first
order transfer functions gives a conservative (higher than) estimate of all
overall system time constant.
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Qur prescription is valid only for components which display a linear response
to the driving function, which means that it is applicable to all corponents
in the CPMS except the strip chart recorder. This presents no serious probiem
because, depending on the magnitude of the pressure transient, the time re-
sponse of the CPMS is dominated either by the strip chart recorder or by the
rest of (the linezr part of) the system. The time response of the system can
be considered to be identical to the time response of that part of the system
which dominates the time response.
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wWnile our prescription was developec specificaliy to use in computing the
overall time constant of the CPMS, it can obviously be used to compute the
overall time constant of any string of components with 1inear transfer func-
tions. The exact application to higher order systems is discussed in the
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Peter S. Kapo
Division of Systems Integration
O0ffice of Nucelar Reactor Regulations

Attachment: As Indicated
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