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UNITED STAT
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WASHINGTON, D.C.

:

FAILURE OF 120 VOLT VITAL AC POWER SUPPLIES

Description of Circumstances:

On September 16, 1970, Arkansas Nuclear Cne « ''nis J.ow
furctional testing preceding initial criticality, suffers
of both of the indeperdent off.-site power sources., This
undervoltage condition on the Engineering Safet, Features
and caused an inadvertent ESF actuation. The 14 encea ¢
the ESF actuation occurred on a loss of at 1eas: *wo of
ruptable 120 volt vitz] AC power eources. Irmeciate inves:®
revealed that all four cf tne Solidstate Controls, In:
static switches had automatically transferred to the 3
supply (the 120 volt AC being supplied by tran: freme s
ESF buses rather than from the inverter outour'. '
shows the functional intercornection of the 120 .

system.

A single conclusive cause of the und-sired SCI inverter static swisch

transfer could not be identified. However, the Tollowing nrohlem: were
discovered during subsequent investigat on.

(a) The SCI inverters have circuitry ‘c monitor
level which, on sensing a low voltage (nom:
these inverters) will *rip both fnput brea

component after an adjustable time zelav.

The settinc: of these time delay relave wers
either precoeraticnal iesting or subseauent -
time delay is necessary in order to accorrs
conditions which may be encountered.

On one SCI inverter, a DC fuse withir the {nverter comronent

found blown. The vendor indicated tyat this fuse will blow

to an excessive DC voltaze t3 the inverter component caused »v a
ransient on the 480 AC input. The licensee has subsoquentlv reset
the taps on the 480V to 120V three-ohase AC input transformer ‘o
Timit the DC voltage t the {nverter to less than the nameplate
maximum rating in the event of a high AC input voltaje transient.
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Ac) The SCI tnverter static switch is desfgned to transfer to an

> alternate source on inverter output overcurrent or undervo)tacs.
Initially, these trips were set at 125 percent overcurrent and
80 percent undervoltage. An explanation for the transfer of two
of the inverter static switches is that during one of the transfers
of site loads, the instantaneous inductive load caused these trip
set points to be exceeded, The licenses has subsecuently adjustec
the transfer sensing circuitry to higher overcurrent and lower
undervoitage trip sottings to assure that the inverter will
maintain load over the widest possible rance of voltaoe and current.
(Note that in this case, once the SCI inverter transfers to the
alternate source, 1t will not adutomatically transfer back to norea)
source. )

A1 holders of operating licenses should be aware of the potential
problems of the types noted above. It {s recommended that the following
ftems be considered in your review of this matter:

1. Determine whether or not time delay circuitry {s used in vour
inverter units. If so, have they been acdiusted to the approoriate
set point as required by equipment and the integrated system
designs?

Determine 1f the AC input voltage and transformer tan settings
are optimized to prevent exceeding the inverter comnonent name-
plate maximum rated DC inout voltage in the event of a hich AC
input voltage transient,

If an alternate 120 volt source is used in your desicn, determine
if the protection transfer circuitry of the inverter hac beer
optimized within desiyn limits to ensure maximum possible avail-
ability of the inverter system during transient loacinag concitiens,
An operatino history of inexplicable transfers my be indicative
of the above.

Determine {f the administrative controls employed by vour facility
ensures operability of safety systems after 1ts subcomoonente
(e.g., time delay relays, switches, etc.) have been subjected to
maintenance or testing.

This Circular 1s also heing forwarded to all holders of construction
permits for their {niormation with regard to precperational and startup
testing.
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No written response to this Circular is required. If you recuire
additional information regarding this matter, contact t'a Directar of
i+ the appropriate NRC Regiona) Office.

Attachment: Figure |




SWITCH J

e fNO.’RMA’L
Z R
B

EMERG '
MERGENCY) XSTATIC TRANSYF

E -DIAGRAM-]20 .VAC

FIGUR

R

\4
E

5_VCC 8US

f;Ml

{

Ui

125

BATT

BAN
)
12

VAHC
(WgTs & 5
»

me. Hioo

HSINGLE LIN




LISTING OF IE CIRCULARS f??”?f IN
* LAST TWELVE MONTHS -

Subject Date of
Issue

Loss of Well Logging , lders
Source wWell Laacing

ource Licenses

Proper Lubricating 041 / 3 211 Holders of

for Terry Turbines actor OLs or

>

Packzging Greater Than /12/78 A1l Holders of
Type A Quantities of Reactor OLs, CPs,
Low Specific Activity Fuel Cycle,
Radioactive Material Priority ! Material
for Transport and waste Disposal

Licenses

Installation Errors That
Could Prevent Closina
of Fire Doors

Inadvertent Safety
Injection During
Cooldown

Potential Cormon Mode
Flcoding of ECCS
Equipment Rooms at
BWR Facilities

emeged Components on a
Bergen-Paterson Series
25000 Hydraulic Test Stand

Environmental Qualifica- Holders
tion of Jafety-Related Reactor s
Ecuipment at Nuclear CPs

Power Plants
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Arcing of General Electric
Company NEMA Size 2
Contactors

Contrcl of Sealed Sources
Used in Radiation Therapy

Recirulation M-G Set
Overspeed Stops

HPCI Turbine Control
Valve Lift Rod
Bending

Inoperability of
Multiple Service
Water Pumps

Turbine Re-
ing Cramber

Down Eolting

Checkvalves Fafl to
Close in Vertical
Position

Limitorque Valve
Actuaturs

Inadequata Guarg 10/13/78
Training/Qualification

and Falsified Training

Records

Holders of
OLs or CPs
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