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SMUD RAPID COCLOIOWN--EFFECTS QN OTSG INTEGRITY MARCH 23, 1978
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1.0
sment of the potential damage to the SNUD
> during the 3/20/78 rapid cooldown transien
1s conplete. Based on that assessment, we feel that tne stean
gencrators have not been adverscly affected and that the SHUD
plant can return to power operation with the following Juali-

fications:
(1) Plant ope
(a) cenfi
to date,
by B&W,
calculat

ol

(2) Confirmation from SMUD that the loose
Systenm is operational, especially in ¢
upper tubesascot.

In additi » SMUD should be inforned of =i

perfo: an inspection ©0: the steanm generato

outagze.
-

Figcures 1-3 give the histories of RC col

pressure, & CTSG wat lovel as reconst

D) : 24 gl c crn with the ste

¢ tuhes have plas
gads imnosed oa the
ne return Lo Power

C tural ircoucncies

conscaurnce of lesser tube freauencies is

for fluid olastic vibration (Conners' ne
tubss (upper span).
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J- T. JI‘\'S
P." A. SHERBURNE/L. H. BOIN -2- MARCH 23, 1978

To assess whather or not the tube yieid strength was exceeded
during this transient, an est:inate of averiage shell temperature

v$, tinme was made. A plot of the averore shcll tempera.ure as
ralculated is shown in Ficure 4. Frea this calculation, the
maxinmina tube-to-shell t yerature differential (27) 1is 170°F

at 0515 hours. (Note th t average tube temperature 1s caual

to RC could leg temperaturs.) This informaticn was transmitted
verbaily to C. W, Bruny at “¢. Vernor who subsequently deternined
tkat 170°F tube-to-shell LT dces not result in a tube stress
greater than vicld. BRased on chis in’ormrtxon ang on our ludge- O
ment that the calculated average shell temperature is conservative,
we concluded that the tube stress did not rxcc(d yiceld and that

the tuhes we ¢ anot plastically deformed. Duc te the prelininar
nature of this zssessrent, however, we advised tharv plant operatic
e restrictud to T35 power perding QA of the calculations.

Additional effort is required by Mt. Vernon perscnncl tc asse
the effect of the rapid cooldown on the OTSG cunulative usage
factor. “his effect will be determined and forwarded when
complete,

3.0 CLOSURE

It {, our understanding that the above concerns
were verbally traanssittad 2o SNUD by B. A: Kar
afternocn, March 22, 1978.
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THE BABCCCK & wi1LCOX CCHPAnY
F1C% GROUP

Foo Ak : s - ;
Fro® G. M, 0l¢s - Manager, %uzlear Sorvice Dapartrent B P
J. €. DPedzers - Maneger, inginecring L-part~ent ¢ BOS 661 3

Cust. File ko.
or Ref.

Subj. D KNl incidont :?CC\("'}' Tean Pate March 2,. 1978

] This Jattar ‘s tavm 200 (V' e®e FY8 8% suB, 000wy

The Rancho-S220 plant suffered ! Wil System for approxiritely an hour
on 3/20/75. »~ severe : . r

A task forcs s appoi tn2 event and to investi-
gate any sicmificant ivz<. The task force is
expectcd o Z2rive Ziw 2524 on their findinzs

In 2dditicn, they wii urrerce with returnirg

the plant to service.

Thc'tcgi f:r:e :i11 be headsd by B. A. Karrasch, who wili work throush J. T. Janis
with the S¥.2 orgznization. Bruce will be assisted by J. <. Kelly.

O Tt Licensir

J. M. Burr

representetive will be €. S. Banwarth.
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,

of the Centrs
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Babcock &\iicox

Power Ge~eratia~ Group

P.O.B2a 1220, Lynchburg, Va 24535

Tetephore: (8041324 5111

March 23, 1978

Mr. R, J. Redrisuesz
Yanager, Nuclear
Sacrz-2nto
6201 S. Streez
Sacrazcento, celiic
igzt: Ramcho Seco Nuclear Genera:
Evaluvaticn of 553 Ccolizim

Dear Mr. Rodriguez:
BLW Ytas revieved the data provided by S!UD regardicy the Ma
reactor trip &nd resuliting cecoldceem transient, and have per

following evaluations:

1. Evalvatica : sezl perfermance data

ic
to the tran

Evaluazics of

Evaluatica of

full

2T

for




Babcock &Wilcox
o JANIS TO RODILCUVES -2- MARCH 22, 1978

3. Perforuoance of zm cper.nility check of on-line and redundaat Xl izstruren-
tation.

&, Establish-
power lcus
ifnstructic~:
tann"nt be i——e:is

5. Surveillance cf srizary anl secozi:
daily basis foz €

« felloxing gtarivp.

B&W XPGD's concurre=ce with operctica ¢f Bancho Secs abeve 735 full power is

centingent upen €= <A evaluaticna of éat ? by S50 ané ssalyses
performed by B4R E=gizeering, and you will be inicr=ad cf cc=pletica ¢f tacse
activities and our soacurreance ia a tizely nanaer.

"

m ™m
ey

N

L]
1
M

L]

gn evaluaticn to deter=ize the effe
r Cooli==t Syste= accu—ulati
ts ther Tecasure ©
ts 3

In addition, BAW Is performing
transient conditic—=s oa the Re
end will advise yo2 ©f these ¢
of OTSG tuide intezricy, 354

o during your next Tefreling ou 2 se g ecoT= iticas
forvarded to SITD slrmp with 333 23 L g 2
to the outage.

“
w
[ &1
"o
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"

tlhoen
LA

TN
]
POy g

If you have any guesticns or regquire a2iizional izfermatics, plezse aivise.

JTI/kh

¢c: JJ Mattizoe
PG Raasch
P Oubre'
JH Johastce:

A
JH

Record Lenter NC2S
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Lynckbery, Virginda

Deay Joel:

§ Stet Csa LW Ssirsvenis Calfoen s

BP0 75-1¢6

Mor-lsy,
the
23, 1973,

any eifect

ar élscusaicn with you o2 Maodny, haresh 27, you regueste
chronclisv of our risc to powsr owr tie pasi weckend., Listee B
is ther cnreraloyy s.owing the vaze of chasse of power level 107
three rici: i{e power. ) '
Cricdcclslny 2 1607 3724732 3
207 »i/er 324773 ’
20-%2.5% S3/hs 3/24/18 :
Turtive/Reaccor Trip ac 22 3724178
Criticelicy 2 0112 3/25/38
202 Siinr 328/78 . -
20-50% 255/ hr - - 3425
40-55% Je.ihs 3723778 -
55-£6:23 esse=tially Ca/ur i )
over & Ji~hiur perled
> extendin: iato 32708
i Peactor =¢lced o 1078
faternediare reage &ics 3/25/728 ~
0-202 102 Nt 3/2¢4/78
20-522 1720t 3/2277
S0-5%2 3% inr 31277123
55722 123/hr 3/27/i¢
You will rote that on the vi D poasr frex S5 to 722 cn
March 27, the rate of clizcnze wvas at per rovr. This exceelded
recosowcied rate of ghoais fiver to in Your lecter of Mirch
I reguiss £ geview this racte vf chasge.ard vespond To SUI on
wirich it =ov have had., 1 would a,prociste your tespounse 05 £000 us pussidle.

Razpectiully,

=/ P

R.P, Duhve

TR (B0) s ol
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MECHANIC/ MANZUVERING RICOMMIINDATIONS * REVISION

,-6 RANCHO SECO DATE

The following arc the reco==ende! saseuvering lisits for S0, Cycle 2:

o

1. The soxizun rate of power increcse belew 207 full power shzll be 10%
per |

9 2. Above 205 power, norzmal operating proceiures (Tech. Spec Limits) will
o’ apply unless the reactor hos operated z: lees than 202 power for sore
i
5 3T

power level cu: 5 a8
required by the Technical Specificatics.

4. During the inizizl power esczlation at cycle sta ? or ismediately
g control rod interchange, the initial escalazien above the
1?67 ower shiall be lizited to 3% per hour, with 2 five (5) hour hold
r level cutoff. This holéd caa rua concurreatly with Technice)
ica holdls where applicadle.

VB2 S AT

EL ENGINEIERING SECIION MANAGER
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NIC 8 0COCK
POVER GLLCE

ATICH CROUP

& VILCOX COMPAN

To ]
C. M. 01

4s, Marager, Nuclcar Service

From
B. a. Ka

rrase s, Manaper, Plant Intepratioun LS 6232

Cust.
177 - Al

File ho.
or kef.

%
-

Subj.

S}UD Ceol

Date X
1223a Ineident March 29, 1976

Th o laitas #u sacer SR8 tesia™a Gsé 808 samest oriy

On
portica
Al:-‘l(,;;‘-

thernal

pointed

of 1i=i:
En inccr
fo cecd o
plant
l, 2 sequ

o provided

March 20, 1978, SMUD experienced a loss cof power to a sudstantial
ef the non-nuclear iastzunentation (see d;:a;-s - Attachzesnt 3).
the Protcction System {R?3) and Safety Features Actuation
STAS oned properly, SMUD still expericnced the Sost severe
transient on any B&W plant to date. The subsequent investigatica
c=t that ad-x.zannl guicdance to our operating custozers in the area
inz pntentisl events of this nature is warrazted. Azcordisngly, the
ing Daoartzent recoz==ends that our operati=g plant cus:ic=ers de ia-
£ this incident, and suggestioas be nade oa how to minizize the
cr=2) transient fcr leoss of I and othar sizilar everts. Attacheent .
ucnce cf eveats, and Attachment 2, a series of descriptive curves, are
t> assist you in preparation of a custeszr letter. .

adition, the following recc=—endations szsuld be smale to assur2 pr “cr
ction for events of this nature:

Operators should be trained w2r to 2ll or
a majority of their NNI (ind autosatie
or mznual transier to altern g§s no
respcnse, etc.). The loss o gather than
the failure of any one insctrus These cizor
events are adegquately covere course.

Civen that the operztor can determine th

or nost of the NiI, he shoulld know the lcza e power supplies
axd power supply brezkers znd have a precciure availalie to regain
pover.

If the fault cannot be cleared breskers to the pewer

suppiies reopen), he should ; i 2iternate Iiastruscntation
available to hiz. Soz iid

a) FESFAS panels

b) RPS panels

¢y BN

&) onil

PR oy, S E A ~K.r/ S
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Kavrasch to 0)ds Page Two
Subj: SMUD Cooldown Incidecnt 3/29/12

e) Rexote thutdows pa*vls
f) Local gages
g) Plant Co=puter

Note thiat each plant will be diffezent in detafl, ou
be developed ia advance and _hie operitors th*rcubﬁl" trained in Jit:

usage.

4. The abou: ruscntatica scurces should also be keycd to certcin
critic bles to help the operator select his pricrities d
the ez conditicn. It is recognized that mo procedus. n
cover a pessible comdinaticas of non-nuclear instrusenis a
feilures, Liouever, if th2 operator unows he has an iastru=ont prebic™
(as opposcd 2o a LCCA or stuom line break, for exa=zple), he can lirit
the transien: by coatzsiling only 2 fuvw variczbies. These are:

a) Pressurizer level (via E?I or nor=al nskeup purps)

b) RCS pressure (viz pressvrizer heaters, spray, E/V relief valve)

€) Stean generzcor level (via feed flow, feedwater valves)

d) Steiz generator pressure (via turbine bypass systen)

The pressurizer level and RCS pressure assure that the Reactor Coolezne

Syctex is filled and the steax= generator level aad gressure assure
adequate cecay heat re=oval.

In our opinion, tle prelerred solution is fo install safety goade steaz
gencrator level § centatica, stect auxiliary feedaater oz a low level stea=
generator signal, ceatrol e cr level autciaticslly, as is required
on our ILOTISS plants. 3 gticsl v.ckiit sslction fer the
eperating plancs £he ul? be suggested &s 2 poscidble way
to assurc ninizal loc: zapaciiy days due to equiz=ent failure. Plast Integratica
will be happy to assist you in tae preparaticn of the customer letter.

ee: J. C. Deddens J. A. Castares

D. BH. Roy P. A. Sherhune
R. M. Ball Je R. Burr

T. M. Schuler R. W. Moore
€. ¥. Pryor R. ¥. Uinks
L. J. Stanck J. T. Janis
K. E. Sulrke A. W. Brown

J. S. Tulenko B. J. Shepherd

“e Ve eWeismess Se ks s ubiad

J. J. Kelly B. S. Palme
J. D. Phinncy J. M. Burnctte
D. F. MHallran CG. 1. Meyer




ATTACIMENT 111

“he sperator was in the process ef chanping a 14 %t bul> in a tusi:-
1 :

Prescure transfer ewiteh when e dropped the buld into sthe switeh
the switch to pr « A protective fuse ia the ciseuis rod a0 ¢*
before the rowe. 1 Ply monjtor circuit sensed the shors #a the &
the breaters ta the "Y" and "2 vower supplics, This resulted i-
approxi-ately hall the "1 sipnals ("5 Pover Sudyly tesained ensizize.. 2ad
the abijity to transfer fres "2-g" to "good" sipnale, It showld :: sosssed

fut that the utility changed the eriginal ELW desirn ia the arca cf 22 sowver
Supplics. If the original Ifu Cesign were installed, the incidens ascli mave
Tesulted in the loss cf the ability to treonsfer (selecs)} sigaals e=lr. o

o~

active signal would have lost To=er.




SEQULKCE OF EVENIS - 04:25(/1) to 05:34(AM)

TIME EVENT

‘:) 4:25:35 = Lost Nil pewer supply cabinets 5,6, & 7
(B&W Chaunel "Y")

= 1nis caused a loss of Ty signals to the ICS.
BTV linits ran dack fecdwater, resulting in
8 loss of feecdunter (actuzl Rx power wos 723).

>
.

~
w
F o
L =g
!

Reactor trip en hizh pressure, turbine trip
on interlock.

= Pressurizer cod> relief setting was knocwn to
be low fZZ?i £8iz). The clectro=atic relie
wvas fsolated cdu2 to previou p
The data indicates
psig =>code reliel v

£
2l meahlane
IXAFE FICVLCTES
~
v

v

ads

sure wont 2«00

o s
.o e

- e
4

-S| 2L
lve lifte

g oy

e e

4:26:17 - Operator starts ¥2I pump "B"™ to maintain pzr.
level.

4:28:23 - Operator stcps EPI puszp "2,

4:30 - OTSGC “8" goes dry. Data indicates that "A"
OTSC probably 2lso went dry.

<:’ 6:34:25 = PRC pressure =1500 PS! (low pressure trip set-
point.

4:34 = Operztor increzses speed of a P and feeds
L - ~
A" OTSG. This s:iarts RCS on presscre and
temperature decrease.

4:37:16 « SFAS actuaticn at
This starts @
Aux. FW valves
The systea caks
stean gencra

&40 - RC pressure a
It starts to
Tave = 528°F,

§:43:56 - "A" HPI pusp secured.

&4:46:09 « LPI seccured.
§:49:54 « "A" HPI initiated. Frem this point on, the
operator started znd steprod HPI pus=os as
necessary to *af=2ain arecsurized level ’




I EVEMT

—— ———

4:51:25 ~ Secured RCP-D (T,ve =4350F)
This rveduced €LCP's to three

&:47:27 = OTSC "A" water level - 599.71"

Speculate that =2 f¢ of tubes are not floode!
(at top) due 1o steaz line arrangesent.

5:00:00 = Hourly cosputer leg

Stean texp 3800F ¢
Stean pressure 171 P

Assuzing Toie = Tsat => Tave = 380°F
5:13:47 = Pover vestored to N8I cabinets 5,6, & 7

Tave = 2859F

RCS Pressure =2070 osig

Both OTSC full level Tanges pegged high

Operater begins to teduce RC pressure using
PzZr. spiay.

Operator Steps aux. W pump.
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