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*****
,_ January 16. 1979
y

Docket No. 50-271
.

Vermont Yankee Ncclear Power Corporation
ATTN: Mr. Robert H. Groce -

Licensing Engineer
20 Turnpike Road ,

Westborcegh, Passachusett. 01581
.

|Gentlemen: -

-

The enclosed IE Circular 79-02 is femtede:: to ycu f:r ir.fce.at en. -

If there are ar.y questions related to ycur understandirg f t'e suggestec
actions, please contact this office. -

. I
Sincerely.

__

_

<. -

_

f/, ( Sov-
h Boyce H. Grier g

a

f Directcr "

Enclosures:
1. IE Circular No. 79-02
2. List of IE Circulars

-

Issued in the last
12 months ,_

-
E

cc w/encls:
W. F. Conway, Plant Superintendent
S. D. Karpyak, Manager, Administrative and Tecr.nical L iaison

-

A. Z. Roisman, Natural Resources Defenst Council
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p, FAILURE OF 120 VOLT VITAL AC POWER SUPPLIES

Description of Circumstances:

On September 16, 1978, Arkansas Nuclear One - Unit 2, while in hot
functional testing preceding initial criticality, suffered a degradation
of both of the independent off-site power sources. This produced an
undervoltage condition on the Engineering Safety Features (ESF) Buses
and caused an inadvertent ESF actuation. The licensee detemined that
the ESF actuation occurred on a loss of at least two of the uninter-
ruptable 120 volt vital AC power sources. Imediate 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 identified. However, the followino problems were
discovered during subst.quent investigation.

(a) The SCI inverters have circuitry to monitor the inconing DC voltane
level which, on sensing a low voltage (nominally 104 CC volts for
these inverters) will trip both input breakers to the inverter
component after an adjustable time delay.

The settings of these time delay relays were not verified during
either preoperational testing or subsequent naintenance. The
time delay is necessary in order to accorrnodate transient loading
conditions which may be encountered.

(b) On one SCI inverter, a DC fuse within the inverter component was
found blown. The vendor indicated that this fuse will blow due
to an excessive DC voltage to the inverter component caused by a
transient on the 480 AC input. The licensee has subsequently reset
the taps on the 480V to 120V three-phase AC input transforrer to
limit the DC voltage to the inverter to less than the naneolate
maximum rating in the event of a high AC input voltage transient.

---7hP&O-r5-7
|'

_ _ __ J



2

4

%'$7 kiJf ' y:gd[g.g MEd%$C' , GMjk '.O??M,.d;-#
f

NW' mq- ,% .: "Wm + - 3- "-

~ ' ~
qp

. . Y' M t i Y k.h ~?" - $ f,n
3

:[:j i V % g,; m m; Cl $ :e NDhJM,._ .. w a- ~5. _ .-
1. ..

IE Circular. No. 79-02
#w, *

.

Date: : January 16, 1979
hD,.f...e:411 M lC Y ' - Page 2 of 3yr . ya

.

.~- ,

g & Y F b.= | f ';' "'
.Mf;:tW MW2 ..( _ ~,

. %d i(c)IgThe SCI inverter static switch is designed to transfer to an EMdf.{E $,jltemate source on' inverter. output overcurrent or undervoltage.-

x dsy 3:SInitially, these trips were set at 125 percent overcurrent and
gp - a r? ? 80 percent undervoltage. - An explanation for the transfer of two
s:7 of the inverter static switches is that during one of the transfers

Q@$s
1

E - of site loads, the instantaneous inductive load caused these trip
set points to be exceeded. The licensee has subsequently adjusted,

% the transfer sensing circuitry to higher overcurrent and lower
in, undervoltage trip settings to assure that the inverter will

| Eu maintain load over the widest possible range of voltage and current.
i L~" (Note that in this case, once the SCI inverter transfers to the

alternate source, it will not automatically transfer back to norralw.

{ source.)

All holders of o.4 rating licenses should be aware of the potential5-

- problems of the types noted above. It is recontnended that the following"

items be considered in your review of this matter:

J 1. Detemine whether or not time delay circuitry is used in your
'

inverter units. If so, have they been adjusted to the approcriate.

f set point as required by equipment and the integrated system
p. designs?

?w?
-

.

2. Detemine if the AC input voltage and transfomer tap settings
O are optimized to prevent exceeding the inverter comonent nane-
$U plate maximum rated DC input voltage in the event of a high AC
7 input voltage transient.
V.
F 3. If an alternate 120 volt source is used M your design, determine

if the protection transfer circuitry of the inverter has b'een
' optimized within design limits to ensure maximum oossible avail-

ability of the inverter system during transient loading conditions.
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 after its subconoonents
(e.g., time delay relays, switches, etc.) have been subjected to
maintenance or testing.

This Circular is also being forwarded to all holders of construction'

permits for their information with regard to preoperational and startup
testing.

>

_ _ _ - _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - --- -- -__
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) t -; No written response to this Circular is required. If you recuire
'

[ _- additional inforcation regarding this matter, centact the :i-ect:- of
= b's the appropriate NRC Regional Office.
t p

Attachrnent: Figure 1 -<
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