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REPORT OF TRIP TO PLANT REGARDING REACTOR TRIP _
OF MARCH 20, 1978 MARCH 29, 1978

This lotter te cover ane cwiemesr ond aae awk et enly

On Monday, March 21, 1978, SMUD informed B&W of the circumstances
of the reactor trip cn the day before and requested permission to
return to power. An immediate response was initiated and SMUD
began to supply BEW plant data recerded during the transient.
This reactor and turbine trip transient was more extreme than

any others due to cooling the Reactor Coolant System 300 degrees
Fahrenheit per hour. With prelininary plant transient data,
personnel worked late Monday night in describing the pressures
and temperatures of the primary and seccndary systems. Late
Tuesday afternoon it was decided that BGW would send Mr. Art Browm
and the writer to SMUD to assist thenm in forming a compiete
description of this transient and validating the data being used
in analyses.

We left Lynchburg at 7:15§ p.m. and traveled all night to
Sacramento, California. We arrived at their plant at 9:30 a.n.

and met Mr. Norm Breck, SMUD Instrurentation and Controls super-
visor. Art Brown was to delve into the SMUD design of the 24 vdc
power distribution svstem for the nonnuclear instrumentation,

and 1 was to help define the primary and secondary system pressures
and temperatures during the entire transient.

We called John Castanes (B§W) from Sacramento at 12 a.m. prior

to visiting SMUD to obtain the latest concerns and specific direc-
tions. When we arrived at the SMUD plant, we found that S“MUD
perscnnel had already determined which NNI channels were valid to
the computer, the ceatrol room, and to the ICS. Also, Mr. Norm Brock
provided us a copy of his notes of the interview with the control
roon operatcers follewing the transient.

I met Mr. Don Blanchley, SMUD, and he provided us a copy of ¢
Post-Trip Review - a record of selected channels for 15 minutes
after the rcactor trip.

SMUD wanted to know the cause for the instantaneous reduction in

Loop A and B fecdwater flow. We analyzed the situation and
concluded that the single hot leg temperature was below the range
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DISTRIBUTION - 3 - MARCH 29, 1978

for the "BTu Limits™ circuit,and it drove the feedwater dermand
signal to zero., With plant perfoimance data in hand, we left
to start work back at the meotel (and to rest). We called
Brucc Xarrasch, Plant Integration, and Joha Castanes again
befors 5 p.m. (in Lynchburg).

Art Brown and I visited SMUD all day Thursday and continued in
the development of the sequence of events and operations which
was consistent with the recorded valid data. The twenty pages of
the alarm typer printout was scrutinized to provide any extra
data points. Details on auxiliary feedwater and turbine bypass
valve system operation were also pursued. Another set of
control room operater interview notes was provided to me by

Don Blanchley. He also showed re the plant hourly log which
contained valid data on primary and secondary pressures and
temperatures at precisely 5 and 6 a.m. on the day of the reactor
trip (~4:26 a.m.). Xe returned to the motel and I began to
write a comprchensive report of the reactor trip transient.

On Friday, March 24, 1978 I arrived at the plant at 8 a.m. and
gave ny report to Nerm Brock and Don Blanchley to review. A

copy is included with this report as Attachment #1. Together,

we tould not resolve why Loop A suxiliary feedwater control valve
shoulc have a 100% cpen demand on it and the lLoop B auxiliary
feedwater control valve have a 0% open demard (and neither stean
generator level was changing). Finally, we hypothesized a set

of conditions and decided to go into the ceontrol recoa (plant was
at hot shutdown conditions ~ 532 F) and test it.

Nhen the NNI powver was lost, both startup level indicaticis to

the ICS became zerc volt signals. Also, when the *% rdc powered
buffer arplifiers lost power, they decayed either up or down
but not together, s¢ Loop A signal dropped to -10 vdc in about

six minutes while Lecop B signal increased to +10 vdc and main-
tained the 0% demand on the loop B auxiliary feedwater control
valve. That caused the "A"™ steam generator to start filling
before "B". The actual £illing of the OTSG's was accoaplished
by the SFAS systenm using parailel valves which were motor-
operated and wide cpen.

Before leaving SMUD for Lynchburg, I made schematics of the
auxiliary feedwater svstem, the turbine uoypass valve control
systen,and the main feedwater flow control system. I prepared
the appropriate sequence of operations of cach of the systens,
and it is shown as Attachzent #2 of this report.

n Friday I lecarncd that SMUD was able to held the prinmary system
parazcters very ncarly constant over a S-minute period following
the rcactor trip by a wide-open primary srystem safety relief
valve. As RC pressure dropped it reseated, and the additional
decrease in RC pressure was due to I.P, injection and cooling
by the Loop A steam . cnerator.
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Representatives from NRC, San Francisco office, visited SMUD
and asked quite a few questions of the operators. They also
reccived a description c¢f the transient from SMUD. By
Fridey, March 24, 1978 B&W and NRC had reviewed the transient
sufficiently to give SMUD permission to return to power. By
Monday morning the SMUD plant was operating at its temporaiy
maxiomum limit of 72%.

Sk lDile
R.W. Winks
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