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UNITED STATESEk
6..

-

NUCLEAR REGULATORY CC" MIS 5!ON
0FFICE OF INSPECTION A'.D ENFCGCEMENT

-

n
t: . WASHINGTON, D.C. 205S5
$,

',b
H Circulse t . D :2Wi~ Date: Jarury V 19Ny Dee 1 of

|3.-

6
FAILURE OF 120 VOLT VITAL AC POWER SUPPLIES

; ..

', ( Description of Circumstances:
:

R On September 16, 1970. Arkansas Nuclear One - Unit 2. w'iie in het
t furctional testing preceding inittal criticality, suf fered 3 deradatur
y of both of the independent off-site power sources. This recduc " inf; undervoltage condition on the Engineerino Safety Features (EST) ' uses a

and caused an inadvertent ESF actuation. The licensee deterrired that
the ESF actuation occurred on a loss of at least two of Pe dnirce'r-ruptable 120 voit vitcl AC po,<er sources. Irriediate investication %

crevealed that all four of the Solidstate Controls, Inc., ' SCI) inverter', 4static switches had automatically transferred to the alternate power
supply (the 120 volt AC being supplied by transfor-4rs directly eff the
ESF buses rather than from the inverter output,5 Ficure 1 fattached)

5 e
"i.

shows the functional interconnection of the 120 volt AC noner suply - 1p system.

h.> A single conclusive cause of the undosired SCI inverter static swi cb t

transfer could not be identified. However, the folicainn problers were
-

discovered during subsequent investigat'on.
<

(a) The SCI inverters have circuitry te monitor the incering DC vcltare
level which, on sensino a low voltage (nor 01v 1C4 'C vol v ferd

these inverters) will trip both input breat e" to the i nver:c-
component after an adjustable tire ::elay.

The settincs of these time delay relays were not verified dur nn
either precperatienal testing or subsenuent aintenance. The ktime delay is necessary in order to accormoate trarsient !v.dinc ;

conditions which may be encountered.

(b) On one SCI inverter, a DC fuse within' the inverter corTor.cnt was
found blown. The vendor indicated that this fuse will blow t%e
to an excessive DC voltage to the inverter com.conent caused t y a
transient on the 480 AC input. The licensee has subsequent 1v reset
the taps on the 480Y to 120V three-phase AC inout transformer to

. limit the DC voltage to the inverter to less than the namenlate
,( maximum rating in the event of a high AC input volta je transient.
i-
3Q
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69de).rTh'$5C'I' inverter static switch is. designed to transfer to and e
( . W - alternate source on inverter ' utput overcurrent or undervoltace.o
W w $~ -Initially. these ~ trips were" set at 125 percent overcurrent and

Q @ M *.;80'percentiundervoltage. Akaxplanation for the transfer of two
2.M L of the inverter static switches is that during one of the transfers

yF e .. .cf: site loads, the instantaneous inductive load caused these tripA 77 - set points to be exceeded. The Itcensee has subsecuently adjustedQqf ,
. the transfer sensing circuitry to higher overcurrent and lowerh c ,. undervoltage trip settings to assure that the inverter will

'

R-; - maintain load over the widest possible range of voltage and current.M (Note that in. this case, once the SCI inverter transfers to the'

alternate source, it will not automatically transfer back to normal,
'

snurce.)
-

All holders of operating licenses should be aware of the potential-.

problems of the types noted above. It is recomended that the folicwing
items be considered in your review of this natter:*

p'-
1. Determine whether or not time delay circuitry is used in your

inverter units. If so, have they been adjusted to the approoriate
. set. point as required by equipment and the integrated system

designs?

2. Determine if the AC input voltage and transformer tan settings
are optimized to prevent exceeding the inverter comnonent nane-
plate maximum rated DC inout voltage in the event of a hich AC
input voltage transient.

3. If an alternate 120 volt source is used in your desicn determine
if the protection transfer circuitry of the inverter has been
optimized within design limits to ensure maximum possible avail-
ability of the inverter system during transient loading concitiens.
An operating history of inexplicable transfers may be indicative
of the above.

4. Determine if the administrative controls employed by your facility
ensures operability of safety systems af ter its subconoonents
(e.g., tirne delay relays, switches, etc.) have been subjected to
maintenance or testing.

This Circular is also I:eing forwarded to all holders of construction
permits for their ir.ionnation with regard to preoperational and startup
testing.,,

,.-
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'.T@.N$$UTadditional information regarding this catter, contact tFe Director of-

7,J
-

M No ' written response to this Circula~r is required. If you recuire
'

g. .jji(ithe appropriate NRC Regional Office,
r . i.n..
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$. LISTING OF IE CIRCULARS ISSUED INgd: LAST TWELVE MONTHS
'

M~
d5 - Circular Subject Date of' !ssued To%dec No. Issue
y:
4.t 78-01 Loss of Well Logging 4/5/78 Ali Holders of
v.o Source
:f,,i~ Well Logcing

Source Licenses
,.

y
..

78-02 Proper Lubricating Oil 4/20/73 All Holders offor Terry Turbines Feacter OLs or
. cps

st
78-03 Packaging Greater Than 5/12/78 All Polders ofType A Quantities of Reactor Ols, cps, '5Low Specific Activity fuel Cycle, yA

,.

Radioactive Material Priority I Materialfor Transport :g,
and Waste Disposal " ' ' ~

1

Licenses
78-04 Installation Errors That 5/15/78 All Heleers of

Could Prevent Closino Reactor OLs orof Fire Doers cps

'78-05 Inadvertent Safety 5/23/78 All Holders ofInjection Ouring Reactur OLs orCooldown cps

78-06 Potential Comon Fode 5/23/78 All Folders of Y
Flcoding of ECCS Reactor Ots orEquipnent Rooms at cps
BWR Facilities .

78-07 Damaged Components on a 5/31/78 All Holders of
g%MBergen-Paterson Series Reactor OLs or

,

i; 25000 Hydraulic Test Stand cps
3. '

,

7 78-03 Environmental Oualifica- 5/31/78 All Holders of fft [
m

tion of 3afety-Related Reactor Ols or -'Equipment at Nuclear cps
Power Plants

1

1

|
i
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QIE Cir ulv 79 "' 66
*

Date: A e , it , ic79 y
Pc;e 2 :' -

,

,.
t'

' .,

.

LISTI!G OF IE CIRCULARS IES"ED INy,
LAST TWELVE MONi% Y

M... ,:;- Circular Subject Oate of is ,ue -

-

@gw No. -

Issue
|

"I." 78-09 Arcing of General Electric 6/5/78 ;11 "olcers of -

,
.

A'
Company NEMA Size 2 cps

Q Contactors j
~g - ]
i 78-10 Control of Sealed Sources 6/14/,e ell Sedical

. , -

y. Used in Radiation Therapy Licensees in
*

d_ 0;
Categories G ;U
and G1 jfj

78-11 Recirulation M-G Set 6/15/78 All Heleers of vg
Overspeed Stops :;q

EWR OL or CFs p(78-12 HPCI Turbine Control 6/3C/7 All Holders of jValve lift Rod BWR OLs Or cps
. Bending
|

for plants with

HPCI Terry Turbine1

78-13 Inaperability of 7/10/78 All Holders of- Multiple Service Reactor OLs and cps
Water Pumps

except for olants
located in: AL, AK,
CA, FL, GA, LA, M.S.
SC

78-14 HPCI Turbine Re- 7/12/78 All Holde s of EWRversing Char.ber
OLs or Crt #crHcid Down Bolting plants with a "PC:

! Terry TurH ne
'

{Wid
.

n exctotinc Duane
Arnold anc Monticelle

78-15 Checkvalves Fall to 7/20/78 All Holders ofClose in Vertical Reactor OLs orPosition cps

78-16 Limitorque Valve 7/26/78 All Holders of
!

I
Actuators Reactor OLs or

cps
.

( 78-17 Inadequata Guar 6 10/13/78 All Holders ofI Training /0ualification and applicants| L and Falsified Training for Reactor 01.s( Records,

a
e

.;_
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Issue
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78-18 UL Fire Test II/*i/78 U I Poldt'"5 af '=

Teactor OLs c- C''s - ;3
78-19 Manual Over ide (Bypass) 12/.'9/73 ' Il holder of 4

of Safer) Actuation Signals 'J s 3
_"a79-01 Ac nistretion of 1/12/79 #'ll "edical 3Untothorized Byproduct

Material to Hurnans
Licensees except , g
Telether:Dy Medical g
Licensees and each
Padiccha m.aceutical ;
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