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At 12:04 a.m: on-June. 3,

‘ipstrument bus voltage tran:former diszbled opme of four instruzent buses.
treasformer for ipstrument channel IV in the

fire was confined to the sola

Surry Unit 1 tr’rped from 100% pewer vhen 2 fire in an

The

ESErgency

miputes.

mismatch coincident with low steam generator level.
“trip a

switchgear room and was extinguished using carbon dioxide within 2
The plsnt tripped follewing a turbine runbtack on steam flow/feed flow
Thirty serconds after the

sefety ipjection actuation occurred when reactor coolant temperature

Ccmmiissioner Gilinsky

cocled to less than 543 degrces F on coincident high steam flow (from the dPEUCf'

.gized. tus). Safety systems
terminsted according to- ploceuure after eight minutes.
occurred. :

respoaded properly and the ssfety injection was

No radiclogical relecse:

The plant is inm a hot shutdown condition while the licensee replaces the trans-

foower snd dilutes the boron

concentration to restart tbe unit.

ectimates the uait will be ready to start up this evenxng

inspector is onsite and has reviewed the plant data.

YMedia interest has occurred.
does not plan eny press release.

The licensee has made a press release.
The Commonwcalth of Virginia bas beec inforzed.

-The licensee

Thc NRC resident

The KXC

‘The NRC Emergency Respopse Center received notification of this occurrence.by

telephone from the licensee st 12:23 a.m. on June 3.
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Fy CH:LA FOR: - E. L. Jordan, Assistant Director for .ecnn;c:? Progrcms,
L1\1510n ot Reactor Operations Inspec;1on, IE-

L=hw

FROH. - ©H. W. Hoods,‘R ctor Systems Spec1a11st, lecnnical'Programs,

"1v1<:on of Reactor O:erauions.lnspection,fIE =
SU Ji Cz, '_‘ ~ SURRY- 1,TRIP 4 JURE 3, ]°8O DUE lO SOLA _<A 0.“ERfFIRE

I. Descris tion o7 Event

(o

(a) Cnrononocv (from.Don Burke, RI, June 5 conversation with Stu Rubin

and Poy quds),

Trne Solz transiormer associezted with Yital Bus IV (v.b.iv) mal-

functional at (0:04 on Jure 3, 1980 due tg & ruptured ceapacitor.

The capzcitor, which is inside ths transformer cabinet &nd about
the size of z 12 oz. bser cen, ruptu ed apparentiy oue ito age and

spilled its oil contents insice the transformer cabinet. This -

. caused & minor l1r° which was con.1n°d 1ns1de tne Lrans.orTer c;s1ng

The outside of the transtormer showed only very minor damace ("11gh‘
SOctT cover in p]ates") and since the transformer is mounted 5 ft.
up on & concrete block wa ]] in the emercency sw1-chc°ar room cbout

§ or 8 Test from the nearest other electrical equ1pmen;, there
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ble danger of the fire spreading to other equip-
Tire was menualiy extinguished in about Z minutes using
CC,. Tne licansees is checking with the capacitor menuiecturers

reczrding 1ife of theses czpeciters, and will advise i¥ there appears
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(fw) regulation valve, which failed closed. This ceused a real

stezm-feedflow mismatch and an actual Tow S.G.. level thus tripping

~the reactor from ~ 100% power.

Less of Vita] BuS'IV'aTsd gave a false high steam Tlow Signal from

“the one out of two steamflow moritors powered by V.B. IV in all

three steamlines (those steamflow monitors fail to "high" on loss-

of-power,. Thus, half of a SaTety Injection (S.I.) signal was-

" present due to the failed V.B.IV (one out of two instruments in

two out of three steamlines reading "high" provides half of an

S. 1. signal). The other half of the 5. 1. signal, Tow Taverage

.M

(Tav), was provided about 30 seconds after the trip because at

-Surry 1, most reactor trips result in Tow Tav since all auxiliary

stezm loads in the plant are provided by Unit 1 (Unit 2 is still

cown for S.G. replacement). Thus, if the operater is not quick

‘encugh after a scram in isolating those loads, the plant is cooled

down sufficiently to get “low Tav." In this case, when "Tow Tav"
occurred ~ 30 seconds zTter trip, Sefety Injection was initiated.

By procedure, the S.I. was secured in seven or 8 minutes.

The operators used a "meintenance" oriented procedurs to load

V.B.1V loads onto the V.B.II power supply, and improperly connected
the V.B.II’ppwer supply to V.B.IV while the shorted Sola trans-

former was still connected to V.B.IV. This caused a momentary




Joss of V.R.II and IV, and since this happened ~ two minutes after

irst S.I1. had been cleared, a second S.I. was initiated which

-

the
Tasted about six minutes. Thé operators quickTy reé]izéd their
'erréf,.éi;conné;ted thé-Y.B.II ﬁower supply from V.B.IY; c]eaféd
the V.S.IV'fault,'thgn’reQenéfgized‘V.B.IV from the V.B.II supply.
’As a résu]t of this expefience, there now exists a broper,brocéduré
fdrvﬁsé when dea]ihg with a féu]ted bﬁs, and the "meintenance"

oriented procedure will not agzin be used in these type circumstances.

A total of 4,000 to 5,030 gallens of water (Total for the two

E S

S.I.s) was injected. " Also, it is confirmed by the fact that no
primary sysiem ré]ief or safety valves lifted at any time. This
was determined by RWST Tevel change, boron concentration change

in the primary system, and pressurizer level change which all

contirred the 4 to 5,000 callon number.

V.B.IV also supplies power to the "steam dumps” (a1so called "bypéss
to condenser" valves), which were thus failed closed.and unavailzble
during this event. Intéfestingiy, this did nqt necessitate the
opening of atmosphgric_dumps (secondafyAsystem relief valves) or
secondary systiem safety valves at»any time. Up until the first
S.I., Eeat was removed to-the auxiliary steam loads (in Tact, too
much neat was thus removed, as previously mentioned, causinglthe-
Jow Tav and the S.I.). Alsc, at Surry level collapse in the S.G.'s

following reactor trip/turbine irip causes isolation of feedwater
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and"ihitfation of_aux11iary_feedwater.' Heating ﬁhe co]defAéux11iary
feedwater provides'ah additional heat‘sink, which was important

' fo11ow1hg_the'first S.I., since an S.I. invoTvihg high stéam flow
'cioses‘fﬁe.MSIVs; whiéh‘shuts qff the "aﬂxi]iary steam load" heat
‘removal péth; The 1035 psig setpoint pressute'of the "atmospheric
Gumps™ (reTief valves) on the secondary side-of the $.6.'s was

not reached. It would have eventually been reached, causing an
atmospherit dump, but in the meantime the operators had successful]y
restored power to V.B.IV, and they had opened the bypass valves
around the MSIVs,vthus'making‘the condeﬁsgr available as a heat

" sink.

All safety'equipment functioned proper1y_during_this event. The
.V.B.II invertér was not overloaded whi]e_Supﬁ]ying the normal

15 amps to V.B.II and an additional 15 amps to V.B.IV (the inVerters
and assoCiafed.equipﬁent are reted for 10 KVA each; at 120 volts,

30 amps represents 3.6 KVA). Primary coolant szmples showed only

increases normally associated with "spikes" after any shutdown.

Due to redundancy of instrumentation‘proyided in the control room.
and powered by different V.B.'s, no significant amount of control
room indicatibn was lost. The pressufizer level strip'recorder
chart was the only instrument that was called to our attention

that was lost. Other parameters have indications not powered by

V.B.IV. The momentary loss of V.B.II was over too quickly to cause



(c)

- sioni

V.B.IV (independent channels are required for operation, even = [

jcant additional losses; in any event, . V.B.I and III also

power redundant insiruments for vital parazmeters. .

To recovar from the event, a~Sola transtormer wes. removed from the

_shutcown Unit 2 and physically. installed iniblace?of the bqrned

unit 1 transformer, thus restoring a separate power supply to

when shutdown, operation with a single power scurce to two Vital
Busses is undesirable, for example, because containment spray requires

three ocut cf four Togic cn containment pressure anc is the energize

to initiate type; thus single feilure of the power source of two

busses would preclude auto jnitiation of containmeht spray).

Eciual Consequances.

There were no releases outside contzinment, and no primary or secondary

-

system safely or relief valve opened (i.e, no release inside con-

(31

tzinmznt, either).

‘The plant was zlways under control with indication cof all vital

parzmeters zvaileble in the control room.

Potznti

[41]

1 Conseguences

I7 ths recovery of'power to V.B.IV or the opening of the MSIV

bypass valves hed taken longer, an atmospheric dump of secondary
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steam thru the RV's would have occurred (with.no significant adverse

consequences).

IT the V.B.II power supply had remained connectéd’to the faulted

V.E.IV for a longer period, some degradation of control room instru-

~ g e
2htet

on.might have occurred, but zdequzte indication powered

by V.B.III and V.B.I would have remained available.

Czusa of

Fire in & czpacitor in the Sola transformer supplying power to V.B.IV.

Corractive fction

(a) Short Term

The licensee physically and electrically replaced the damaged

transTormer with one frem Unit 2.

The licensee wrote &nd implemcnted procedures to supply power to -

a tzulted bus from znother power supply.
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VII.

Eveluation

The corrective actions described above are acceptzble to justify con-

ot °

inued operation. , o ' N =

Recormendations

See Section VII

Conclusion

See Section. IV . " o

Preliminary Assessment of Géneric Implicétions

Further discussion and review of this event will occur within the NRC
Staff as the result of distribution of this memo. After a consensus -
is rezched, Further action may be taken in one or morz of the following

are_a‘s:

1. Capacitor fires. Depending upon the assessment of the probability
ot other'capécitors oF Lhié fype feiling and“causing a fire, it
may be prudent to examine locations of these capacitor in re]atioh
to other vita “ecuipment and/of consider mqving'or replacing the

cepaciter or preizcting cther equipment.

2. Procedures. I7 the NRC staff Tesls other licensees have inadequate

(or nc} procedures for powering 2 Taulted bus, we would issue a

Sulletin or otherwise require development and implementation of

such procedures.
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KRC Stetf feels the unique problems associated with nen-independent
Yital Buses (one power supply to two V.B.s) are not-rezlized, zn
Information Notice or other appropriate discussion would be distri-

buted to licensees.





