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PA CI PIC GA.S A ND ELECTRIC COMPANY
77 BEALE STREET ~ SAN FRANCISCO, CALIFORNIA94106 ~ (415) 781-4211 ~ TWX 910.372.6587

JAMSS D, SHIFFSR
VICt PRtSIIItNT

NVCLtAR POWKA GtkttATION

february 28, 1985

PGandE Letter No.: DCL-'85-085

Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Docket No. 50-275, OL-DPR-80
Docket No. 50-323
Diablo Canyon Units 1 and 2
NUREG-0737, Item II.f.2 - Instrumentation for Detection of Inadequate

Core Cooling

Dear Mr. Knighton:

PGandE's letter (DCL-85-038) dated January 31, 1985, provided NRC Staff
requested information regarding the subcooling margin monitor design. The
enclosure to this letter supplements the January 31, 1985 letter and provides
the additional information requested by the Staff regarding the subcooling
margin monitor design.

Kindly acknowledge receipt of this material on the enclosed copy of this
letter and return it in the enclosed addressed envelope.

Sincerely,

~ J. . Shiffer

Enclosure

cc: R. T. Dodds
J. B. Martin
H. E. Schierling
Service List
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PGandE tter No.: DCL-85-085

ENCLOSURE

SUBCOOLING MARGIN MONITORING

Subcoolin Marqin Monitor

At DCPP Units 1 and 2, subcooling margin is measured by a subcooling margin
monitor (SMM) supplied by Combustion Engineering. There are ten temperature
monitoring inputs,to the SMM. Six of these are incore temperature monitors
located in different quadrants of the reactor vessel. The remaining four
temperature monitors measure the temperature in each hot leg of the reactor
coolant system. The two pressure inputs to the SMM measure the pressure in
hot legs three and four.

The SMM functions in either a pressure mode or a temperature mode which are
discussed below.

Tem erature Mode

In the temperature mode the temperature margin is displayed in oF. This
value is the difference between the temperature at which the coolant will boil
(the saturation temperature) and the measured reactor coolant temperature:

TEMP. MARGIN = SATURATION TEMP - REACTOR COOLANT TEMP

The saturation temperature is a function of the reactor coolant pressure and
is calculated from the measured pressure. The calculation is based on the
standard steam tables.

The signals are converted to standard engineering units ( F and psi) using
appropriate scaling factors.

The highest of the ten measured temperature values is used to calculate
temperature margin. This is compared to the saturation temperature calculated
from the lower of two measured PCS pressure values.

Pressure Mode

In the pressure mode the pressure margin is displayed in psi. This value is
the difference between the measured reactor coolant pressure and the pressure
at which the coolant (at the measured temperature) will boil (the saturation
pressure):

PRESS. MARGIN = REACTOR COOLANT PRESSURF. - SATURATION PRESSURE

The saturation pressure is a function of the reactor coolant temperature and
is calculated from the measured reactor coolant temperature. The calculation
is based on the standard steam tables.

The lower of two measured pressure values is used to calculate pressure
margin. This is compared to the saturation pressure calculated from the
highest of the ten measured temperature values.
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Use of DCPP 0 eratin Procedure for Determininq SCM

The incore thermocouple temperature signals, which are used by the SNN to
evaluate SCN, are displayed on the Mestinghouse-supplied thermocouple monitor
system (TNS). The TNS "Summary Temp" displays a summary of the incore
temperature status including the hottest incore thermocouple temperature.
Both RCS pressure channels used by the SMN are displayed on indicating meters
on main control board VB-2. The RCS hot leg temperatures which are input to
the SNM are also displayed on indicating recorders on VB-2. Therefore, if the
operator needs to calculate the SCN he can utilize the same measured variables
as the SNM.

All of the indications on the main control board are updated continously.

The following operator actions provide the method for manually monitoring
SCM. The operator reads the RCS pressure and temperature from the control
room displays and then locates that pressure and temperature point on the
pressure-versus-temperature graph provided in DCPP Operating Procedure
EP OP-1. This graph includes a superimposed saturation curve. The operator
then reads the SCN in oF, or'he pressure in psi, betwe'en the located point
on the graph and the saturation curve.

Using the pressure and temperature instrument readings and the appropriate
plant procedures, the operator can access the same data that is available to
the SNN and determine a value of SCM which is consistent with the SNM output'ut obtained independent of the SNN.

Emer enc Res onse Facilit Data S stem SCM Dis lay

A backup method for measurement of SCM is available by using the non-IE
emergency response facility data system (ERFDS) and safety parameter display
system (SPDS). The SCN obtained in this manner is also independent of the
results provided by the SNM. One of the SPDS displays available is the "P-T"
display which provides digital indication of the RCS pressure, hot leg, cold
leg, incore, and head temperatures.

NOTE: The incore temperature displayed is the highest of all the incore
temperature measurements and the RCS pressure uses the same inputs as
the SHN.

The display also includes the RCS pressure/T-hot leg operating point on a
pressure-temperature diagram. The operating point is 'designated with an "H"
to indicate hot leg. The display also includes the saturation curve. The
operator can directly observe the degrees of subcooling.

Using this display the operator can obtain essentially the same value of
temperature and pressure subcooling as provided by the SNN.

The ERFDS/SPDS displays are automatically updated approximately every two
seconds.
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