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/\t 12:04 a.m; on-June.3, Surry Unit 1 tripped from 1CIO'%ro.;er 1,,·hea a fire in an 
io.st:rument bus voltage transforl:'ler d-isab'!ed one of four in:;Lrll.:!ie:nt buses. Tbe 
fire 1.:as conf-ir.ed to the sol.1 t.ransforrne.r for ioslrlilllc:nt channel IV io the 
e~erxency switchg~ar room and ~as extinguisb~d using carbcin dioxide within 2 
ILinutes. The plaot td1,,?etl follc-..·ing a turbine ruoback on :-te.im flo.,.•/feed flow 
rnism3tch cdincid~nt ~ith lo~ st~3m gencr;tor level. Thirty seconds af~er tbe 
trip ·a !;l:ft:!Ly iojertion ;jctuation occurr~d .,_,hen reactor coolant ·temperature 
cooled to 'less than 543 degrees F on co{ncideot h.igh ste~rn flow (from the d~e11er-

.gizc-d ~.us). S;;fety syste:nl'. re~po~dcd propt-:rly .1nd the s.sfety 'injection 1,.as 
terminJt~d according to procedure after eight minutes. No radiclogical releE~e 
occurrt~d. 

The plane is in a bot shutdown condition while the licensee replaces the trans
fo::iuer aud dilutes the boron co11<:ent.ration to restart the unit. Tbe licensee 
estiu,ate~: tbe ,unit w'i 11 be ready to st .. rl up this eve11ing •. The M-cC resident 
inspector :is onsite and has rP.vie .. ed tLe plaut daLc!L 

t~edia interest has occurred. The licensee has n:;ade a press reJe,,se. The !3C 
does not plan any p.tess release. The Cu..-;.1'10:n.:ca.ltb of \'irginiclbas beec ir,foned. 

The 1"RC Emergency Rei.-1,,oose C,;:oter .H:Cei~:ed notification of this occurrence bJ 
telephone from the licensee :!t. 12:23 a.rn. on Jun~ 3. This information is current 
as of 8:00 a.m. oc Jun~ 3. 
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Di~ision of Reactor Operations Inspection, JE · · 
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SUSJECT: 

H. \.,'. h'oods, Reactor Systerns Specialist, Technical· Programs, 
Division of Reactor O~efations. Inspection, IE 

SU~RY-1 .TRIP m; JUNE 3, ]980. DUE TO SOLA TRANSFORMER FIRE 

I. Descristion of Event 

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

and Roy Woods). 

Tr.e Sola transformer associated with Vital Bus IV (v.b.iv) mal

function2.l at (X):04 on June 3, i980 due to a ruptured cc.pacitor. 

The c2.pc.citor, which is inside .the tr2.ns.former cabinet and about 

the size of a 12 oz. beer c2.n, ruptured apparently due t6 age and· 

spilled its oii contents inside the transfor.ner c2.bine:t. This 

caused a :-:1inor fire which was confined inside the transformer casing. 

The outside of the transformer shmved only very mi nor damage ( 11 1 i ght 

soot cover in places") and since the transformer is mounted 5 ft. 

up on a concrete b 1 eek wa 11 in the emergency swi tc_hgear room about 

6 or 8 feet frcm the nearest other electric.a 1 equipments there 

was no apprecicbl e danger of the fire spreading to other equip-

--r:~. au::, i 1.... Thefirewas iiianualiy extinguished in about 2m1nutes using 

T.1e 1 i cer:see is checking Hi th the capacitor manufacturers 

regarding life of these capacitors, and will advise if there appears 

to be a generic problo~. 
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Loss of the cc.pacitor caused loss of the, Sola tr2.nsformer and lciss· 

of pow·er to V.B.IV. This caused loss.of control to the feedwater 

(fw) regulation valve, which failed closed. This crnsed a- real 

ste2r.1-feedflow mismatch 2nd an actual low S.G. level thus tripping 

-the reactor from~ 100% power. 

Less of Vital Bus IV als6 ga~e a false high steam flow signal from 

t.r1e one out of two steamflow mor.itors powered by V.B. IV in all 
. . 

three steamlines (those stea.mflow monitors fail to "h.igh"_ on loss"." 

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

present d~e to the failed V,B:Iv (one out of two instruments in 

t,,ro out of three steamlines reading 11 h_igh 11 provides haif of an 

S ~ L s_ignal). Tne other haif of the S. I. signa-1, low Taver_agE 

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

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

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

down for S.G. replacement). Thus, if the operator is not quick 

enough after a scram in isola~ing those loads, the plant is cooled 

down sufficiently to get "low Tav. 11 In this case, when 11 low Tav 11 

occurred "' 30 seconds after trip, Safety Injection was initiated. 

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

The operators used a 11 iiiaintenance 11 oriented procedure to load 

V.B.IV loads onto the V.B.II power supply, and i~~roperly connected 

the V.8.II power supply to V.B.IV while the shbrted Sola trans

fol'"iiier was still connected to V.8.IV. This caused a momentary 
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loss of V.3.II and IV, 2.nd since this h2ppened"' two minutes after 

the fifst S.I. had been cleared, a second s:r; was initiated which 

l2sted about six .mihutes. The operators quickly realized their 

error, disconnected the V.B.II power supply from V.B.IV, cleared 

the V.3.IV.fault, then re~energized V.B.IV from the V.B.II supply. 

fa~ a result of this experience, there now exists a proper procedure 

fur L'SE 'n'hen dea 1 i ng with a faulted bus, and the 11 ma i ntenance 11 

oriented procedure will not aga~n be used in these type circumstances. 

· A totai of 4,000 to 5,0JO_ gallo,1s of wct2r (Total for the two 

S.I:s) was injetted. Also, it i.s confirmed by the fact that no 

priiiiar)' system relief or safety valves lifted at any ti"me. This 

w2.s deter.nined by RWST i evel. change., boron concentrq.tion change 

in the primary system, and pressurizer level change which all 

confirr.ed the 4 to 5,000 gallon number. 

V.8.IV also supplies power to the "steam dumps" (also called "bypass 

to condenser 11 valves), which were thus failed closed and unavailable 

d~ring this event. Int~restingly, this did not necessitate the 

opening of atmospheric dur..ps (secondary system relief valves) or 

secondary system safety v2.lves at any time. Up until the first 

S.I., h:at was removed to the auxiliary steam loads (in fact, too 

m:1ch heat w2.s thus removed, as previously mentioned, causing the. 

low Tav and the S.I.). f!.lso, at Surry level collapse in the S.G.'s 

following reactor trip/turbine trip causas isolation of feedwater 
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and initiation of auxilfary feedwater. 1-ieating the colder auxiliary 

feedwater provides an additional heat sink, which was important 

following the first S.I., since an· S.I. involving high steam flow 
. . 

closes the. MSIVs, which shuts off the "auxiliary steam load 11 heat 

removal path. The 1035 ps_ig setpoint pressure of the 11 atmo~pheric 

dumps 11 (relief valves) on the secondary side of the S.G. 1 s was 

n0t reached. It would have event~ally been reached, causing an 

atmospheric dump, but in the mec:.ntime the opera tors had success fully 

restored p01 .. •er to V. B. IV, and they had opened the bypass va 1 ves 

around the MSIVs, thus making the cond2nser available as~ heat 

sink. 

All safety equipment functioned properly during this event. The 

. V. B. II i_nverter ~,as not overloaded while supplyi_ng the normal 

15 amps to V.B.Il and an additional 15 amps ~o V.B.IV (the inverters 

and associated equipment are rated for 1 O KVA each; at 120 vo 1ts, 

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

increases normally associated with "spikes" after any shutdown. 

Due to redundancy of instrumentation provided in the control room 

and powered by different V.8. 1 s, no significant amount of control 

room indication was lost. The pressurizer level strip recorder 

chart was the only instrument that was called to our attention 

that was lost. Other parailleters have indications not powered by 

V.B.IV. The momentary loss of V.B.II was over too quickly to cause 
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significant additional losses; in any event; V.B.I and III also 

power-fedundant iristruments for vital parameters.· 

To recover fro:71 the event, a Sola transfo11T1er was removed from the 

s·hutdo;.:n Unit 2 and physically installed in place of the burned 

unit 1 transformer, thus restori_ng a separate power supply to 

V.B.IV (independent channels are required for bperation, even 

when shutdown, operc.tion with a si_ngle power source to two Vital 

Busses is undesirable, for example, because containment spray requires 

three out cf· four logic e;n containment pres,;ure and is the energize 

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

busses would preclude auto initiation of containmen·t sp_ray). 

(b) Actual Consequences 

Tnere nere no releases outside containment, and no primary or secondary 

syste:.11 safety or relief valve opened (i.e, no release inside con

tain~ent, either). 

The plrnt was always under control with indication of a1l vital 

parameters available in the c6ntrol room. 

(c) Potential Co~sequences 

If the recovery of power to V. B. IV or the opening of the MSIV 

bypass valves had taken longer, an atilospheric dump of secondary 
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stear.i thru the RV I s would have occurred (witb no s i gni fii:ant adverse 

cor:seq·uences). 

If the V.B.II power supply h~d remained connected to the faulted 

V.E.IV for a longer period, some degradati6n. of c6ntrol room instru

ri,entation iilight have occurred, but adequate indication powered 

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

II. Cause· of Event 

Fire in a capac1tor in the Sola transformer supplying power to V.B.IV. 

!II. Corrective Action 

(a) Short Term 

The licensee physically and electrically replaced the damaged 

tra;is f orrner with one from Unit 2. 

T.'le 1 i censee wrote and impleiiit.:nte·d procedures to supply pov,er to -

a faulted bus from another power supply. 

(b) Long Ter!il 
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The corrective acticns described above are ac-ceptc.ble to justify con

tinued operation. 

V ~ Recor;nenda ti ans 

See Section VII 

VI. Canel us ion 

See Section. IV 

VII. Preliminary Assesiment of-G~netic-!molitations 

Further dis:ussion and review of this event will occur within the NRC 

Staff as the result of distribution of this memd. After a consensus 

is rEiched, further action may be taken in ohe or more of the following 

areas: 

1. Capacitor fires. Depending upon the assessment of the probabi 1 i ty _ 

of other capacitors of this type failing and causi_ng a fire, it 

i:iay be prudent to examine· locations of these capacitor in relation 

to other vital equipment and/or consider moving or replacing the 

capacitor or prstecting ether equipment. 

2. Procedures. If the NRC staff feels other licensees have inadequate 

(or no) procedures for powering a faulted bus, we·would issue a 

Sul 1 eti n or otherwise require development and_ impi ementa ti on of 

such procedures. 

I•. 
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3. Eff e-cts During Shutdrn·m Due to 1/on-Independent Vital Buses. If the 

/,RC Stiff feels the unique proble~s associated w~th non-independent 

Vital Buses (one power supply to two V.B.s) are not- realized, an 

infcm,a'.:ion Notice or other appropriate discussion would be distri

buted to licensees~ 

-:3; 




