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SACRAMENTO MUNICIPAL UTILITY DISTRICT [ €201 S Sireet, Box 158%0, Sscraments, Californis 5813 {516) «¢52.321%

. March 31, 1978

Director of Repulatory Operatifons

ATTN: Mr. R. {i. Engcikci © RANCHO seco
NRC Operations Office, Reglon V MARCKH 0, 'q7g
1990 N, California Boulevard .

Walnut Creek Plaza, Suite 202

Walnut Creek, California 94596

Re: Operating License DPR-54
Docket No. 50-312
Reportable Occurrence 78-1

Dear Mr, Engelkens

In accovdance with Techpical Specifications fm's"r,f( : M Nuclear
Gonerating Station, Section 6.9.4.1.b, the Sacramento Municipal Uriliry
Pistrict ix hereby submitting a fourteen day followup report to Repertable

Oceurrence 78-1, which was fnitfally reported to your office oniMavaN 20, 1978,

fa the date of that inicial report, a ground short fa the plant non-
nuelear instrumenctatidn risvlted in a reactor trip and subsequent RCS conldown
which exceeded limits set forth i{n Technical Specifications Figure 3.1.2-2,
This followup report will describe the sequunce of events surrounding the
fincident, detail how the fuscrumeatacion loss precipitated che transient,
discuss the analysfs performed on the transieat and i{rs effects on the RCS,
and set forth the corrective actfon that has und will be taken to preveag
recurrence and to insure the integrity of plant systems.
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Seguence of Events Py

e

Prior to the cooldown transient, the plant was operating at a steady state

power level of 70 percent, with all four reactor coolant pumps operating and

@0 average reactor coolant system temperature of 582°F, S ly before 0425,

a control rocm operator began replacing a burned-our 1light. bulb in a back-

lighted pushbutton switch on one of the control consoles. The DC power for

thie switch is provided from the "Y" portion of the Non-Nuclear Instrucentation

(NX. ")) To changa out tha light bulb, the light assenbly was pulled out from

the penel and f.ipped down, exposing the bulbs. During the change, a bulb

was 6repped into “he open light assembly cavity, creating a short to ground.

The current-lirmitiig and undervoltage proteccion for the NNI-Y DC powar supplies °

actuated during the current surge, cutting off AC pewer to all NNI-Y DC power

supplies. Preliminary invescigacfons have shown that apprexicately two-thirds

of the NNI signals (pressure, tcuperature, Jevel, flow, ete.) vere affected
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by the pewer loss, The erroneous signals provided both the Control Room and

the Integrared Control System (ICS) with faulty informatfon. The ICS, attempting
to ratch equdiprent output with plant requirements, reduced nain feedvater flow

to zere in response to faulry signala. The reduction in feedvater flow
G‘M;?gSRCS_QBCSIGrl to increase, with a reactor grip occurring on high pressure
as A s T

In the period following the reactor trip, the operators were sti?1;$@§Q§§§‘
‘~ ';% the lack of instrumentation available and by equipment responding to inaccu-
Tato sfgaAls. Tor approximately nine minutes following the trip, pressure
slowly deczyed in rhe RCS, vemainlng at approximstely 2000 psig. 1t has been
postulated that pressure rewained fairly constant during this period due to the
cooling provided by makeup flow intg the RCS and to the lifeing of a Pressurizer
Code Safety Valve be ir@s- olnt of 2500 psig. An auxiliary feedvater
puzp had starved on the loss of feedwater flow, h-wever, the auxiliary feedwater
valves “ewained closed in response to erromeous Once Through Steam Cenervator
(UiSG) starcup level slignals. These wwo signals vere rendered {noperadle by
the NNI-Y DC power failure, the "A" steam generator level signal drifting to
zero ind{carion over a nine-minute period while the "3" steam generator level
drifted full scale. The actual plant condit’ons showed that'both OTSG's weat
Jdry during this perjod. Whea the startup level for the "A" 0TSG drifted below
the low level setpofnt, the TCS opened the auxiliary feedwater valve adaitting -
water to the shell sids of the "A" 078G, Tnis {uflow of water created a heat
sink for the RCS resulting in a rapid pressure drop. The operators also may
have increased the wain feed pump flow at this time, providing another souzce
of feod flow to the "A™ steam generator. The rapid drop in pressure teok the
RCS through the Safety Features Actuation System (SFAS) setpoint (1600 psig).
On SFAS signs1, both auxilfary ferdwater bypass valves opened ¢hich began the
filling of both stean generators with water,

Usiil pewer was restored to NNI-Y approximately one hour and ten minutes
after the reactor trip, thc operators continued the injection of auxilfary
fooduater that was started on SFAS signal, It did not appear that any RCS
tezserarure {ndication was veliable, so the cperators maintained RCS pressure
ae well as possible utilizing the pressurizer level indicatfion and the RCS
pressure {ndicatifon that was available. Control was obtainad by adjusting
high pressure injection flow. The pressurizer heaters were not available due
to the NI power loss, preventing tuelr use for pressure control, The .
const. Jous injectica of auxiliary feedwater resulted in complete filling of.
Soth - team generators, after which water began to enter the steam lines, This

Jarge heat sink coatinued co cool off the RCS, although the operators were not
aware of system temperatire,

1@ power to the NNI-Y DC power supplies was {inally restored, the
{204 rthe RCS temperature had dropped to around 285°F, which

1 the plant in the restri’cted region of Technical Specifications

e 3.1.2-2. I:=adiate action was taken to return to the permissible.
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opevating region, Ineluling spraying the pressurizer to reduce pressure, keeping
three RCP's operating (purp combinations were changed) to increase temperature,
shutting off auxiliary feedwater flow, and draining the 0TSG's.

Nea-Nuclear Tnstruswntation Power Loss

- e et e e At

The short caused by the licht bulb drew excessive current through the

24-volt DC power supplies which rvice components in NNI cabinets 5, 6, and 7.
Thae powor for thoco czbinate ic sfgnuted NNI-Y, with the powver for cabincta

1, 2, 3 and & being designated . nI-X. The four powur supplies for NNI-Y are
operated current-limited with a secpoainc of 7.5 amps. The subsequent reduction
in voltage cauvsed an uadervoltage monitor to operate, opening the two shunt
breakers through which AC power from inverter D and iaverter J is supplfad to
the DC power supplies, Loss of these power supplies maant that every cozponeat
in cadinets 5, 6, or 7 operating on DC power was not functioning properly,

An KNI signal could have been affected two ways between its source and the
receiving component. The signal could be interrupted completely due to a
contact cpening on being deenergized. Because most of the signals are

-10 volte ro 410 volts, this would have resuvlted in a mid-scale reading ot

in sove cases a readlng anywhere between —-10 volts and +10 volts being
transmicted to the indicator or seut to the ICS as an actual plant parameter,
If a signal copditioning component (buffer amplifier, squire Yoot extractor)
was affected, this would have meant that the desired con iticning would not
have been performed on the signal or that the compon-at might not pass the

true signal, resulging in arroncous values being sent to the indicator or te
the ICS, S!nce signal paths {n the WNI are uwot restricted to efther rhe X or
the Y eabinets, about two-thirds of the signals passed through at lezast ona
cospenent in cabinec 5, 6 or 7 and were ~hus rendared {avalid,

‘iese spuiiocs 1eadings had several efiects. It was
plant conditions and the wide variety of possible errors that wera intvoduced,
Only a select few parameters were known to be valid readingy, and the operarorg
had to contiol the plant based on that information. The second effect was thag
~ spurious s _M'(Jﬂhﬁi__"ﬂihgp}?gabvf_3j so equipment was operated automatically,
vithout regard to actual condicfons. The first evidence of this was the

runback of the main feed pumps to zevo, which caused the reactor trip, later,
the automatic actions involved with adding feedwater to the dry steam generators
hindered operator actions and precipitated the vopid depressurization leading
to £ : = dnitifation, Sy

Fower was finally restored to the NNI-Y when operavors realized that the
shuat breakers were open. Restoring power returned the non-nuclear instru-
mentation te operation, permitting proper operator response to the plant
conditicn, which at this tima was outside the permissible operating rvegion,
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Transient Analysis

Z .""-

Therc was very ‘ittlﬁ permanont record of the p!rqg‘.ﬂramug &ﬁnﬁﬁi

# B It vas not possible to cxtensively analyze this and the other
data ovailable (recorder outpurs, hourly logger typer, etc.) during the transieat.
Over a period of several days folloewing the incident. engineers were adle to
race which signals ware valid, determine what equipument operated at which times,
2ad then {nterpolate to arrive at a tewperature trace for the RCS,

Irsadiately following the trip, temperatures slowly increased while pressure
decayed away, maintaining approximately 2000 pslg. At approximately nine rinutes
after the trip, feedwater began to enter the "A" steawn geperator, resulting in
an RCS depressurization leading to SFAS fnitiaticn, Wich the full auxiliary
feedwater flow iniriaced by SFAS, RCS tewperature fell from the high of about
525°F to :85°F in the span of slightly movre than one hour. This cooldown rate
of approxtrately 300°F per hour is well above the pernitted rate of 100°F per
hour stated on Tigure 3,1.2-2. Ghen NNI power was vestorad wich the RCS at
285°F, weasures were takea to bring the plant back within limits by increasing
tecparature and reducing pressure. -

To assure that all compeneuts of the plant were not damaged by the transient,
available inforuat’on on the RCS pressure and temperature, OTSG pressure,
tewperature and level, feedwater flow (main and auxiliary), pressurizer level
and other relevant pd;«m_:ers vere transmitted to the reactor vendor, 2at-.ck
and Wilcox, for aralysis. On March 23, the Distriet received a response from
BSW indicating that their analysis was complete. After evaluating the effects
of the transfent on the reactor vessel, the reacror coolant piping, the
pressurizer, the OTSG's, the fuel assewmblics, the RCP's and seals, and the
control rod drive mechanises, it was recommended that Rancho Seco be po*titted
to ratura to power, under certain specified conditions.

_and on March 24, th 3 ‘Rancho Seco could r operation,
providing the condltions rvntioned in the BEW letter were fulfilled. Whea

~Hc Déstrict receives the complete analysis from B&W, a copy will be forwarded
to the NRC Regional Office, . .

Corre ~ive Action

Tne ic:ediatc corrective action taken following the rapid cooldown was
to return the plant to the permissible operating region of the Technical
Specificacion figure., The unit was then kept shutdown while dara was garhered
and sent to BaW for analysis, and further invcst‘ga ions into the incident
wvere vade at the plant, The Management Safecy Review Cormitree held a neeting
oa the subject on March 21, and 1ssued several directives. A cor= sittes of
shrce engincers frem the electrical, mechanical and nuclear discipliney vas
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appointed to determine the circumstances lcading to the shutdown, to detercine
1f the cuergency shutdown systems are adequate ov vhether som? redesign is
tndicated, to evaluate the significant parameters involved in the cooldown to
determine i€ any component damage had occurred, and to recommand corrective
actines. The findings of this cormittee will be rclayed to the NRC Regfonal
Offlce vhen they are available, The PRC was dirccted to review the circunstaaces
connected with the 4{ncident, and to review the 2&W recommendations which wvere
fortheoming., The PRC was to recommend a veturn to power if they agreed that
the recomzendations were acceptable., If any disagreecants developed, no return
to power was permittcd until the MSRC reviewed the matter and determined
appropriate sctlon.

Upon receipt of the 2&4W recomwmendations, the PRC reviewed them and
aquested that a special test procedure and a casualty procedure be written
assure compliance., PRC concerns about the following items also had to

o gatisfied prior to startup:

O ey 4
¢ 0

1. A question wias raised concerning possible daxage to steam
1ines from the injection of water, so the lines were checked
for any deforrations.

2. A 2255 psig leak test was performed on the RCS to insure integrity.

3. The overvoltage trip setpoints on the XNI DC power supplies were
) inereased from 27 volts to 29 volts to pravent spurious trips,

The specfal test procedure addressed the conditions imposed by B&W, such
as reactor cineuvering limits for the {{irst startup, increased surveillance of
the loose parts monitors for a week, an operability check of on-line and
redundant NNI instrumentation, and daily surveillance of the primary and
secondatry vadiochemistry for a week to check for leaking components. The
casualty procedure was written to provide required operator actious for’
restoration of NNI power follewlng a trip similar to that esperienced, The
PRC also comritted to having a procedure written by April 7 giving operater
instructions if BN1 power cannot be rustored,

Current Status
.

*ollowing NRC's veview of the BAW analysis of the transient, they agreed
‘the®.. return to power was acceptable if the B&W recomrendacions were followed,
Oa 7+ day, March 24, the reactor was taken critfcal, and the initial power
ascens lon was begun., The one-week surveillance prograns required by B&W are
s:ill progressing, and the STIP will be reviewad upon cotupletion. The startup
was poreal, and no vavsual circumstances developed that would indicate damage
to reactor systems as a result of the transient. :

Respectfully,

.') .’) - '
P ﬁ et i’
¢ 3.7, Mattiroe
Assistant General Monager
T ce and Chief Engineer
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