NUCLEAR REGULATORY COMMI SSION

REGON |
§3) PARK AvEnue
KING OF PRUSSIA, PENNSYLVANIA 19404

January 16, 1979

Jersey Central Pewer & Light Company
ATTN: Mr. 1. R. Finfrock, Jr.

Vice President
260 Cherry Hill Road

Parsippany, New Jersey 07054

Gentlemen:

The enciosed IE Circular 79-02 is forwarded to yeu for informatior

If there are any questions related to your understanding of the suggested

actions, please contact this office.

Sincerely,

/—""7 q—jf
L2c) V. Bouo

Boyce H. Grier
= Director
Enclosures:

1. IE Circular No. 79-02

2. List of IE Circulars
Issued in the last
12 months

cc w/encls:
M. K. Pastor, Project Manager
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FAILURE OF 120 VOLT VITAL AC POWER SUPPLIES
Description of Circumstances:

On September 16, 1978, Arkansas Nuclear One - linft 2, while in hot
functional testing preceding initfal criticality, suffered a degracaticn
of both of the independent off-site power sources. This produced an
undervoltage condition on the Engineering Safety Features (ESF) Buses
and caused an fnadvertent ESF actuation. The licensee determined that
the ESF actuation occurred on a loss of at least two of the uninter-
ruptable 120 volt vital AC power sources. Irmediate investigation
revealed that all four of the Solidstate Controls, Inc., (SCI) inverter
static switches had automatically transferred to the alternate power
supply (the 120 volt AC being supplied by transformers directly off the
ESF buses rather than from the inverter output). Figure 1 (attached)
shows the functional interconnection of the 120 volt AC power supply
system,

A single conclusive cause of the undesired SCI inverter static switch
transfer could not be fdentified. However, the following problems were
discovered during subsequent investigation,

(2) The SCI inverters have circuitry to monitor the incoming OC volta
Tevel which, on sensing a low voltage (nominally 104 OC volts for
these fnverters) will trip both input breakers to the inverter
component after an adjustable time delay.

The settings of these time celay relays were not verified durir
either preoperational testing or subsequent maintenance. The
time delay s necessary in order to accommodate transient loading
conditions which may be encountered.

On one SCI {nverter, a DC fuse within the fnverter component was
found blown. The vendor indicated that *his fuse wil) blow due

to an excessive OC voltage to the inverter component caused by a
transient on the 480 AC fnput. The l1censee has subsequently reset
the taps on the 480V to 120V three-phase AC fnput transformer to
Timit the DC voltage to the fnverter to less than the nameplate
maximum rating in the event of a high AC 1nput voltage transient.
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(¢) The SCI fnverter static switch 1s designed to transfer to an

Alternate source on inverter Output overcurrent or uncervoltae.
Inftially, these trips were set at 125 percent overcurrent and

80 percent undervoltage. An explanation for the trans‘er of twe
of the {nverter static switches is that curing one of the trancfar:
of site loads, the instantaneous fnductive load caused these tri
Set points to be exceeded. The licensee has subsequent!y adjus?
the transfer sensing circuitry to hicher overcurrent and | Owe r
undervoltage trip settings to assure that the fnverter wil)
maintain load over the widest possible rance of voltace and curren
(Note that in this case, once the SCI inverter transfers to the
alternate source, it will not automatically transfer back to norre!
source. )

A1l holders of operating Ticenses should be aware 0f the potential
problems of the types noted thove. It s recomrenced that the followir
ftems be considered in your review of this matter:

1.  Determine whether or not time delay circuitry fs used 1n vour
inverter units. 1f S0, have they been adiusted ts the aporopriate
set point as required by equipment and the integrated svstem
designs?

Determine 1/ the AC input voltage and transformer tap settings
are optimized to prevent exceeding the inverter comnonent name-
plate maximum rated 0C fnout voltage in the event of & hioh AC
input voltage transient.

If an alternate 120 volt source 15 used in your desion, de'er
if the protection transfer Circuitry of the inverter hat heon
optimized within design 1imits to ensure maximum nossible avai!
ability of the fnverter system during transient loadino condit
An operating history of fnexplicable transfers may be indicative
of the above.

Determine 1f the administrative controls emoloved by vour facilit,
ensures operability of safety systems after its subcomponents
(e.9., time delay relays, Switches, etc.) have been sublected to
maintenance or testing.

This Circular 1s also being forwarded to al) holders of corstruction
permits for their Information with regard to preoperational and startup
testing.
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: bd#hn response to this Circular fs required. 1If you require
" additional information regarding this matter, contact the Jfrector of
_the appropriate NRC Regional Office.

Attachment: Figure )
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Arcing of General Electric 6/5/78

Company NEMA Size 2

Contactors

Control of Sealed Sources 6/14/7¢ Medica)

Used in Radiation Therapy Licensees 1n
«ateqories G

and G)
Recirulation M-G Set f A1 Helders of
Overspeed Stops EWR OLls or CPe

HPCI Turbine Contro) /30/7¢ All Holders of

Yalve Lift Rod BWR OLs or CPs

Bending for plants with
HPCI Terry Turbine

Inoperability of 78 All Molders of

Multiple Service Reactor Ls and (Ps

Water Pumps except for plants
located in: AL, Ax,
CA, FL, GA, LA, Mt

-
SC

HPCI Turbine Re- 7/12/78 A1) Molders nf AW

versing Chamber OLs or CPe ¢y

Hold Down 8olting plants with a MP(]
Terry Turbine
excepting Duane
Arnold and Monticells

Checkvalves Fatl) to , A1l Molders of
Close n Vertica) Reactor OLs or
Position CPs

Limitorque Valve 7/26/78 A1l Molders of
Actuators Reactor OLs or
CPs

Inadequate Guard 10/13/78 A1l Molders of
Training/OQualification and applicants
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UL Fire Test 11/€/73 “11 Holders ¢
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Unauthorized Byproduct Licensees except
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