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%- LOSS OF COOLANT ACCIDENT

A loss of coolant accident is defined as a breach of the reactor coolant
system boundary which results in the interruption of the normal mechanism
for removing heat from the reactor core.

A. SYPPTCMS

1. Paactor coolant leak rate exceeds the capacity of the operable
charging pumps..

2. Any one or more of the following indications or alarms may be
present :

a. Safety injection initiation

b. Low pressurizer level
c. High containment sump level
d. High containment radiation level
e. High containment pressure
f. Containment isolation

9 Thermal margin / low pressure trip
h. Low pressurizer pressure

3. Indications of a reactor trip.

B. II:1EDIATE ACTION

1. Trip the reactor and turbine if not already tripped, and carry out
N-EP-1.

2. Initiate safety injection if not already initiated.
The following equipment shculd be in the condition indicated:
a. 2 HPSI pumps ON

b. 2 LPSI pumps GN

c. 3 Charging pumps CN

d. 2 Boric Acid pumps ON

3 F.3CCW pumps ONe.

5562C5



. .

- .
.

LCSS OF CL..NI ACTICN -2-

B. 2. f. 3 HPSI valves CPEN

g. 4 LPSI valves CPEN

h. 4 Check valve leakage control valves SHUT

i. Volume Control Tank isolation valve SHUT
\

j. 3 Service '.later pumps ON

k. 2 Diesel generators ON

1. 2 3oric acid tank recirculation valves SHUT

2 Boric acid pumped feed stop valves CPENm.

n. Boric acid pumped feed stop valve CPEN

o. "akeup stop valve SHUT

p. Letdo.,n stop valves SHUT

'f3. Ens u ra e r ' veent Ascl' tin i f conditions uarrant.
4. Secure all reactor coolant pumps. '

~- -

\5. ceenergize all pressurizer heaters.

6. Verify proper operation of the safety injection system,
by observing flow rates and safety injection tank levels.

7. Carry out the applicable site emergency plan.

C. SUPPLEMENiARY ACTION

1. If Cantainment Spray Actuation signal is received, insure
the following:

a. 2 Centainment spray pumps ON

b. 2 Containnent spray isolation valves OPEN

2. If recirculation actuation signal is received, insure
the folicwing:

a. 2 Containment sump isolation valves OPEN

b. 2 LPSI pumps OFF

c. 2 MPSI pumps CN

d. 2 Containment Spray Pumps ON
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t.CS5 Cf C:0UJiT ACCIC::.1T -3-

C. 3. Af ter verifying that the contain aent sump isolation valves are open
and recirculation is occuring, close the R'lT isolation valves and
mini-ficw header valves.

4. "aintain normal water level in the steam oenerators.
5. Check reactor coolant relief valves, safety valves, and quench tank

for leakage.
6. Initiate action to limit the spread of contaaination.
7. Ensure availability of Shutdown Heat Exchangers.
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-' l. Any cae or more of the following trip alarms are present:

'jj , . a. d, anual reactor trip jc,) rQ'A.
''

.

.
,.

',:,., b. High power level trip
.,

,9

' '! 7 , c. Thermal nargin/ low pressure trip -
.

i:. .. ;- iW .' d. Low flow trip,

,. ,,,

,

- 'e. High pressurizer pressure trip .;-

,.

,b. n , , '

. e: . . ,
'r

, f.. Low steam generator pressure trip ,'
.w . .

,

g. Low steam ger. orator level trip ;.,.: , ,, -,.

,

y<~ h. High rate of change of power trip
+ . . i. Loss of load trip.

,.
.

' . . , j. High containment pressure trip *
..

. . , ,

k. Axial shape trip |. . , .

y -
.. ,

('- 2. Turbine trip i
-

. . .

,

9 .3. CEA lower electrical limit lights ca
,

,m
L:'' .4. ' CEA position indication shows all CEA's (except part icagth CE.i's) ,

.,
' '

- . .on the bottom
. -

. :
c.

,

'uB. IK'iEDI ATE ACTIONS
. .. .

, ..

. j, 1. Ensure all full icngth CEA's are fully inserted (initiate manual '

'
' '

/ . . trip if not) and reactor power is decreasing.
.. ~ :

T. . - 2. . Ensure turbine has tripped and generator breaker has cpaned.

> . ' * " ' ., ,' , . , !!anually trip if not. . !.
#

. .
t

_

3.
- -

Ensure the follouing automatic functions have occurred. Initiate .

.''. .. any that have not. >

' ,; - a. Steam dump and bypass valves controlling steam pnerator
|

-

. pressure at 900 psia. !
'

~

,

- >Q ^
1 :

.-..

.b. Feedwater flow is reduced to 5% of full load flow. |..
.

I.fh5S ,' t. .
-

c , $ 8i,
L "4 *$

g.

k I JU u r. R
,
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l. ?. c. ? ras:"rizer pen:2r operated relief 'til'!:s e,e n (,.:: i..G
PF.SSURE TRIP 0::1.Y).

d.
I*. Tin steam isolation valves r. hut (0:! l.C'.! STEN:: 0 ' ' ' ".~. 3
?RES$URE 0:D). 2

'

Safety injection is initiated (ON !!IGH C0::TAII:::Er:T CSSUREe.
,

OR LO'.1 PRESSUaIZER PRESSURE ONLY). '

f. Emergency diesel generators starts on SIAS or 4150 V bus
under Voltage.

.

4. Ensure at least two reactor coolant pumps are operating - '

preferably RCP 1 A and/or 18.
t

5. Ensure proper pressurizer level is being maintained; take aanual - '

-
control if necessary.

6.
Ensure transfer of unit loads to Reserve Station Service Trans-,

- former.
. .

'

:. SUP?LEME!!TARY ACTIO!I '
. ,

.
.

1. Take noce.ssary acticas to maintain or regain zero power retcte.
b

.
.'

ccolant system parameters (temperature, pressure, cad pressurizer
[level ). If the RCS can not be maintained. , shut the main steam :

. isolation valves. '
i

'

2.' Ensure steam. dump valves close as T approaches 532 F.
.

,
;

'

3yg
3. Shift feedt:ater control to the bypass and maintain steam generator

level in the normal band.

4. If condenser vacuum is lost, ensure that steam generator prassure
is being maintained with the atmosphere steam dump..

556209 :
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safety injection has actuated, ensure normal automatic operatica,
and restore system to normal after reactor is safely shutdtwn.

:6. If steam generator safeties lifted check for proper rescating. If ;

leakage is excessive, prepare to becate and to shut the plcat down.
.

'

7. If pressurizer pa..er operated relief valves operate, ensure 'ocrw
quench t arii. S t a tu s oid subserpient rese,itin'j of the rel ief valves.

8. De t e r .tij ne Cit m.0 of rvi6r t rip a"'l e rw n r f



, .
,

. . ..

> ;' : ' ' ::i.y P 00'. ''' ? '.'t U Lt.1:'~ 3
'

. .

t

. STU.!! L1i:: I!_' ? i U:'

g (| Y -'

. -

. A. S W TOMS
~

''

{NN,
,

"'

1. E2 creasing steca generator pressure..
,.

.

,. , 2. Fluctuating steam generator levels.
, . , ,| 3. Rapid decrease in reactor coolant temperature and pressure.

.

( 4. Rapidly decreasing pressurizer level. .

N.' ' ' , 5. Any of the follo.:ing alarms or indic tions may be present:
'

, , ,

3..

:c- .]. a. Lcw steam generator level '

' . y, .if. . b. Lcw steam generator pressure
*

,

-

s ,
,

C' c. ! bin steam isolation valvec shut *.

.:
*''

;g, d. Low pressurizer pressur *
, .

''

c. Reactor tripf,

4j' , f. Containc. cat high pressure '

,1 , , ' '- 9 Containment isolation '

''

'.: h. Safety injection actuation:. .c ,

.| -
.

'

'..

.:i. B. D'."EDI ATE ACTION
'

'

.- .

' . ' ...
-

i...._ .
~.

''

. ,..,., . ,1. , Ensure the following automatic -functicns have taken place, initiatb... ,

.

d, any that have not: '

'

:, ; - . .

a. Reactor trip ,. .- -

006210
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'

1, b. Turbine trip
' ' ' '

I c. liain steam isolation vaives close., -

,[ , d. Feedwater flow is reduced to 5% of full load flcu. !

t

-

.:.

. ',.i.f. ' '. ". 2 . .If lou-lcw pressurizer pressure signals occur, ensure initiation ofi5 :

safety injection.,,
.

. '' 3. PT high containc.:ent pressure signals occur, ensure mitiation of
'

.

t

.; safety injection and containt.>2nt' isolation. '
,

'

4.. . , If high-high containment pressure signals occur, ensure initiation
. . . . .'. of containment spray.m'
..:... .. .

. {;j,J.[J 5. If the steam line rcpture is upstream of the main steam isolatica
'

valve:

$ d
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.

' .

, . . , l. e . . , - . .,d.a u. . c .cJ i c.: . .C 10.!
. .

i,. i '.

.t..
-

.

. :..s

1. I': store uatar level in pressurizer a: d majatain i the nor.7.al band.' 7-
.

, - ' mJ :. . . '2. . crate ,eactor t.colant System to shutdc n ,occ.ca concentra,u.lca cad
,
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. n
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- REACTOR CCOL/dT LEM;
') Page 1 of 3

p { Q C5]l UN )1.0 SYMPTCMS [ p - y/U
1.1

Charging flow (2FIS-4363 on 2C09) increases significantly abcve let _{(h[0 #
dcan flow (2FIS-4801 cn 2C09). )d g8

1.2 Routine leak rate calculations (OP 2103.13) show greater than 1 gpm [
(unidentified) total RCS leak rate.

1.3 Excessive makeup to the VCT as indicated by BAMU flow totalizer
(2FQI-4926 on 2C09) and R.W flow totalizer (2FQI-4927 on 2C09).

1.4 Leakage into CCW system:

1.4.1 Increasing CCW surge tank level (2LIS-5210/5214 on 2C14).

1.4.2 CCW radiation monitor alarm (2RE-5200/5202).
\ /

1.5 Leakage into SW system:p

1.5.1 SW/SCS heat exchanger radiation monitor alarm (2RE-1453/1456)

1.5.2 SW/SF heat exchanger radiation monitor alarm (2RE-1525).

1.6 Backleaka;2 into Safety Injection lines:

1.6.1 Increasing SI check valve leakage pressure (2PI-5000, 2PI-5020,
2PI-5040, and/or 2PI-5060 on 2C16/2C17.

1.6.2 Increasing SI tank level (2LI-5010, 2LI-5030, 2LI-5050,
and/or 2LI-5070 on 2C16/2C17).

l.7 Leakage past the pressurizer relief valves.

1.7.1 Increasing pressurizer relief temperature (2 TIS-4630/4631 on
2C04).

1.7.2 Increasing quench tank temperature (2 TIS-4694), level (2LIS-4694),
and pressure (2PIS-4694) on 2C04.

1.8 Leakage into containment:

1.8.1 Increasing containment sump level (2LIS-5641 on 2C33).

1.8.2 Increasing ccntair. ment pressure (2PR-5604-1), temperature
(2TR-5660), or moisture (2MR-5660) on 2C33.

1.8.3 Hydrogen purge / containment atmosphere radiation monitor alarm
(2RE-8271-2/2RE-8231-2).

.
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- ' Page 2 of 3.

1.9 Leakage into Auxiliary builJing:.

1.9.1 Increasing Auxiliary building su.mp level

1.9.2 Rad.vaste area ventilation radiation monita alarm (2RE-3542).
1.10 Leakage into steam generator:

1.10.1 Steam generator radiation monitor alarm (IRE-5354/5364).

1.10.2 Main condenser air discharge radiation morftor alarm
(2RE-0645/0646).

1.11 Leak in CVCS

1.11.1 Letdo'.4n isolation valve (2HS-4820-2) shuts on high temperature.

1.11.2 Abnormal and/or inconsistent aT's across die letdown side and
charging side of the regenerative heat excianger.

1.11.3 Abnormal letdcwn (2PIC-4812) and/or charghg (2PIS-4870)
pressure on 2C09.

1.11.4 Abnormal letdown (2FIS-4801) and/or charghg (2FIS-4863) flow
on 2C09.

2.0 IP.51EDI ATE ACTI0tt

2.1 If the leak rate exceeds the capacity of the available charging pumps,
TRIP THE REACTOR and carry out Loss of Reactor Calant procedure,
OP 2202.06. -

-

2.2 Ensure that false leakage indications are not behg caused by large
, generator load changes or by a change in Tavg.

2.3 Check that additional charging pumps are operatirg as necessary to
maintain pressurizer level. Adjust makeup, if nmessary, to maintain
normal VCT level.

3.0 FOLLCW-UP ACTI0tt
/t ., I, M -'-

11 Casure that actions required by Tech. Spec. 3/4.11.6 (RCS Leakage) are
perfo rmed.

3.2 Attempt to locate and isolate the source of RCS ibakage based on
symptoms 1.4-1.11.

3.3 Check the Auxiliary building and any accessible pping/ components for
visual signs of leakage.

3.4 If above actions cannot locate the leak, proceed as folicws:

.

.

. . . . .
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3.4.1
Shut the letuo n isolation valva (2:iS-4820-2 en 2CC3). If

.

pressurizer level increases, ne leak is bet'.02n the letdoan
isolation valve and the VCT,

.

3.4.2
Secure the running charging pump (s) and shut tha loop charging
isolation valves (2HS-4831-2 and 2HS-4827-2 on 2CC9) and
pressurizer charging isolation valve (2HS-4824-2 on 2C09) ifopen. If pressurizer level decreases at a rate associated aith
RCP bleed-off ( 4 gpa) the leak is in the charging lines or
the VCT and its associated piping. If. in addition, VCT level
decreases, the leak is in the VCT and its associated piping only.

3.4.3 If pressurizer level continues to decrease more than that
associated 'With RCP bleed-off, the leak is not in the CVCS;
return CVCS to normal per CP 2104.02.

3.4.4 If feasible, make a contair. ment entry to locate leak.
3.5 Seal off the affected area and initiate the Site Emergency Plan ifrequired. Establish radiological controls in the leak area.

56214
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LOSS OF P.EACTOR C00i. ANT ON[ '
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*

CASE I - %pture
Cr eater Than Charf;ing Tsuerp Capacity (128 gp=>)

\'

1.0 SYllPTOMS

', 1.1 T:apid decreeze in pre:suricer Jevel with <,sxicac '

ch:. :,;ing flow and littic or no corre:ponding
decrease in Tove or secondary presstice."

1.2 Increa sing contaisu:=nt pt e==ure, terperA t ure
,

'

hwnidity nd curp level. '

1.3 Fesctor t rip and engirieered s3fety feature:
,

actuation,,

t 2.0 in'IEDIA77. ACT3 0NS,

.

7 2.1
.

Verify IIcector and tuibine trip. .

2.2 Veri fy pec;ce ESTAS actua tion, a: follows:
,

2.2.1
; Indicating leeps on ESTAS Act usted (.eapc,r. cats

, correspond to the color of the
( J- witch nameplates. .'

| '.h
z 2.2.1.1 Red - Valve cpers oc equ1pmenty
s running. '

{ 2.2.1.2,,

Green - Valve cle:cd or equip. menta( u t.opped .e '

g 2.2.2 Flows a re ui t.hin litit =arked on neter
, 3.4 faces.

L 2.3 Manually actuste F.SFAS r,t.
limits below i f outon.:.t le actustion )

~

does not. occur.
%

2.3.1
SI AS T. CCAS - Contair.5eut pressure 113.4 PSI A orq

p:e nurizer prevsurn <l740 PSIA.
2.3.2

CS/.S - Cc.nt Aisc:cnt. pre: .ute 123. 3 PSIA\
: 2 3.3

c1 As - Contair. twat. pres sure 3 8. 4 PSI A
,

1
g 2.3.4 l' SIS - Steam tenerator pre::ure < 728' PSIA

2.3.5 R' S - WT T.cVel <S . 57,.

. m -
~

- ~

' [] B'6 ..-

( If 1.PST puepr. do not

M b LPST t rip upen Pl.S A ct u:. t i on , it.c n u a l l y.;
Isuy. nn ._t hand git,ches on X16 T. 2C17.

~

. \
,

.

s

_>
. '

656215s
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3.2 d aiLE OiPSI, LPSI, snd centain~.rnt pray flove. If pressurizer
.

, 1cvel 3. orts i n c r e a r. i n t. , ovur ride and clo:,e HPSI ficw cont:ol
v2.lven <ne at .1 Lice to prevent the presurizer frcra going solid.

, --. . . _
,___

'm AdTid!!
~

Step the HPSI pt'sp prior to ej osing the Ir.st ilPSI ilow^
e n n,t t_ .. vslve in_t h t ,Lrcin.

' . . . ,_,

3.3 Ifointein 5/G': at noresl Ic.vels utiliziug the ccergency feed,

r.y n t em ,
i.

t

s 3.4 shift G.W. Pucp suction b:,ys to the c=crgency poud.
'

3.5 A t 5.5'f, la t h e .%7, ve ri f y ras a c t u:4 tion by cbnerving the
i, fo]3 oving or perform the following:
:

.

3.5.1 6th LPSI purps stop.
4

-

,

. 3.5.2 ECCS . urtion shif ts to the conteirr.. nt r.u:p.(sump

.,
.

| $ noctica 2CV-5649-1 5 2CV-5650-2 open and M.T outlets'
?

2CV-5630-1 and 2CV-5631-2 close).'

I$ 3.5.3 t.ccs creponeut nini-recire. valves to INT shut.
3.6 .;t.

ti=e 10 cinates efter LOCA, top all charging and horic acid
pu :ps by placin?. their respective h:ndr. witches to "SIOP" and

-

"PUI.L '10 LotK".

3.7 At ti.mc 2-4 heur after 1/JcA, redi rect liesI flow to the RCS'

T
via SDC suction by performing the follo''ius valve aligcrent:y

3 . 'I . I.,

Close 2CV-5103-1(2C-17) and 2CV-5104-2(2C-16).
3.7.2 0;.en 2CV-5101-1. sad 2CV >102-2.

+

3. 7. 3 5.~crify flow 23 follows:
.

.

3.7.3.1 N.p discha rge fluw acters (2F1-5101-2' Ti 2FI-5101-2)
plus the T injection finw meters (2FI-5074-2,
5054-2, 503f.-1 6 5014-1) a re >S00 cPN.

n
f

3.7 3.2 1he difference between disebrge and T injectica
i
f

flow ic >250 GPM. This is indicative of T flow. I
C

11'

3.8
Wi'thi n 2f. hou rs s f te r I.CCA , initiat e contain=r nt :,: t pling2

per OP 2104.44
,

1 .r

3 . .

,..

f _ki hI.
I | k. y}. '{.

" . ' .,

#_,

:- q '
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'. t 1.O E.Y:;P TO':5,

.i l.
j 1.] T.r. r t;c 1 t e > S o :i.:e r I c y c 1 devii.t ion uit.hout a .

'i ca..cu rr. nt d.: crease in 'Jave.
tg

-

.f 1.2 L'acxplained or excc sive VCT md.eup or level
{ decrea:c in conjunction with high chstging
L fluv.

J
[ s 1.3 T ac rea r. l o t: Containr'.ent 1.'vilding Sw:p level .:, '

f 1.4 lacre::ing Ccmtainz: nt T:uil ding t enpers t.u re,
d
'

husidit.y, and ;.ct ivi ty l evel s .:4
1

1.1
}} 2.0 JiD:IDIATE ACTIONS.s

'I 2.1 Verify that all Chart:Ing Pumps are running.:

: 4

2.2 laulate letdown by closing the letdown Isolation
[ W lve (2 C'.' '.S 2 0-2 ) . If pre urizer level stabilizes,F t.he lenk ha:, been isolated in the T.et down System.r.
t

>
2.3 If prev.uriaer Icvel continues to drop, t rip the,,

l' .i Reactor c.r.d open the P.b7 Supply to t.hc Chartint:'

I l'urcp Suction lici. der,
b '

$
n,

,

.

3.0 Tol.LOh' UP ACTICNS

3.1 If the abuve actions :tabilire pressurfect level,
carry out Iv:;r, o f l e t a v.:n OP 2202.50, otherwise proceed to Sect. ion

.

I ot this procedure.

3.2 Initi,.:e cc.oldown per OP 2102.10(P3:nt Shotdown
oud Coc,1down) ot a rste that vill ,.sintain prestorf zer

, icvel abc.,vc the heater cutoff.

73 3.3 Cc.,ndurr. for ther ope ra ti on directed by plcatas
c:n zenent.

. . . . . . . . . . . .... , , ... . ..
i -- --;

,

v o 'c.
, .

i -n o. -

.

1 ,

..
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I 1.0 3y!;.n70;:3 .

O 1.1 Leak rate calculations show an increase in plant
leakage.

'

l.2 Increase in Contaimc.ent Building radicgas,
particulato or humidity.

e\

g 1.3 Excer.usive or unexplained auto makeup to VCT.
t

1

2.0 IM' F.DI ATE ACTIO!:3

[ 2.1 Check S/G Blowdown Radiation nonitors and condensers
off-gas monitors to insure that a primary to:

! secondary leak does not exist.o

|| 2.2 Verify that Pressurizer Level Control Gyatem
t. 10 controlling pressuriser level at prograna.ed
( level.,

r

2.3 Attempt to locate and isolate leak.

] 2.4 Notify plant n.anagement.-

-

.

3.0 FOLLO*.!-UP ACTION

3.1 Determina if leakage is from a primary boundary.
If it is, take plant to Hot Standby within 6
hours per OP 2102.10, plant shutuvwn and Cooldown.,

.

3.2 Tf '.ource of" Jeakege can not be determined and,

is greater t.han 1 gym or if it is i don ti fi ed to
be from other than primary boundary and is gre.,tere

than 10 gpa, reduce 1e.nhage to within above
limits within 24 hourG or cooldown to Hot Standby5

' within 6 hours.,

s. . . . , . . .-,
.

. ,. - - - . . .

e

uN218

,
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(- DW?Gl: ICY ?=CC. CURE
, EP-1

Reactor Trio { t

'

SA. ?URPOSE
( 0

To describe the steps to be taken in the event that ar '"'--'-ic
reactor trip accurs or in the event that the licensed operstcr(s)
determine that the reactor cust be shut dcvn inrediately.

The responsibilities and authorities of the licensed operators
include but are not li=ited to the folicving:

1. The reactor cperator's authority and responsibility f:r
shutting the reactor dovn when he deternines that the
safety of the reactor is in jeopardy or when orerating
paraneters exceed any of the reactor prote'etion circuit
actpoints 2nd autenatic shutdown does not occur.

2. The responsibility to determine the circumstances,
analyze the cause, and determine that operations can prcceed
safely before the reacter is returned to pcVer after s
trip cr an un.:cheduled or unexplained power reduction.

'
t

'. ' 3. The senior reactor operator's responsibility to be present
the plant and to provide direction f:r returning theat

reactor to pcVer fcilovin' a trio or an unscheduled cre
unexplained power reduction. ~

'. The responsibility to believe and respond conservatively4

to inst -"-ae '-Aiastions unless they are proven to be [incorrect. *

* i

5. The responsibility to adhere to tne plant's Technical
Specifications.

I 3. 3YMP" CMS
.

1. Any one or nore of the following alarms may be present:

<.
High containment pressure channel trip. .a.

( b. High power level channel trip.
,

Thernal nargin/ low pressure channel trip provided the zeroc.

pcVer node bypass is clear.

{ d. Lov reacter coolant flow channel trip provided the zero
-

o n x ver node by. ass is clear.,

.s
\ j; > - MG, .ed

e c-.

S| 4J J [. it
SpD{ p IG8t'IE Ui10i.

t
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s. r
e. Sieh pressuriser pressure ch& wi trip.

f. Lov pressure steam generatcr A or 3, ci'innel trip
bypassel is clear.

g. Lev vater icvel sters generatcr A or 3, channel trip. #

h. High pcVer rate of :hange channel trip provided.the high
;cuer rate of change channel trip bypassed alars is cleir.

i. Loss of Icad charnel trip vith the loss of Lcad Channel Trip -

Eypassed slar: uan ad. '
'

j. Axial power distributica channel trip provided the utal
pcVer distribution '-,--a' trip is not bypassed.

k. Autc=atic rod withdrawal prohibit 111rn.
*

1. Nrbine trip a.lars,

m. Reactor trig alarm.

.

Generntor bre1ker 3k51 h and 3h51-5 trip 11ar=.n.

! ' o. Canerator lockout. /s

2. Any :ne or nore of the fclisving indicatiens may be ,3 resent:

.

Steam generator A and 3 pressure increasing.a.

b. CEA lever electrical limit lights.

CEA .70sition indication shows all CEA's on the bottc=.c.

d. Cacre1 sing pcver level.

Feedvater ficv ramp-Jcvn to 5% flow.c.

O
.-

C. p" "_e'T1 A a, .4' C ~.' P- .I_

l. Cepress the 9nu11 re1ctor trip ,cushbutten. Ensure than all
regulating and shutdevn CEA's have baen fully inserted and
that reactor power is dccreasing. f~h

2. Ensure turbine has tripped and all step snd intercept valves 1re
closed.

.

3 Ensure generator breakers k sad 5 have tripped and that the
esgenerator field breaker has crened.

e)iq p r ., n;
: 1. ;

. .,.-

,; s x - re . . aco220,

a L;L ij 1,$j
DEC 2 91977 ,3 ,,-ac, ,,. ,
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l. Verify nat gre.: curie:r irrel his tean reduced to and is :ing
-

raintair.ri at its no 1:'.d talue (M.~). .erify that pressuriser
*

,. ,,-.m.-, . .- s. . %. . .,. . g. .a. 4. , ,, s. .. .m .. . . ..

..CTv l .- 'u' c- . . . a. #. ~. u .- c . o. - ~. . .- a. e.4
"

- - '~ - - . a. ~. e. ' c n*.'.."as *.o-

drop a: a result of : ntinuing cool icvn of *be

(" . RCC ouickl>~ .croceed to Ste.cs 2 and 3 belev.L

NCTE 2: If .nressurizer .crecsure and 12 vel continue.to d' rop
vith no continuing drop in 203 torperature, s uc.n e c t
in EC3 leik and reference I?-23 and/or IP-5. ,

'. 2. Verify that both ' Sin Feedvater 2egu12 ting 711ves (FWR7) have
T " ramped" to 5,5 flow.

NOTE: If this has not occurred automatically, take =1nual
centrol of the F'.iR7(s) ind elece as required. If
valves do not recpend to rinual control, cecure
rain fcedvater pu ps and/or cloce FWR7 block valves
HCV-1103 and HCV-11CL and reference E?-6.

3. Verify that the steam dump and bypass system is controlling 2;7gand steas generator pressure at *he no load condition.

NOTE 1: If T yg 2nd stesa pressure ire dropping belowA
their no load values, take manual control and

4 attempt to close the dump and/cr typass talves. If
this is not successful in terrinating unecatrolled
heat extraction, shu "5:7(3) and referenc.e I?-6.

NCTE 2: If T yo and stem pressure '. ave not been reiueed toA

their no lead talues automatically take manual
ccatrol of the bypass 2nd/cr dump talves and o.cen
as required. If this is not p ssible, cpen the
at:cspheric dump valve (HCV-lCh0) as required.

k. Ensure faedvater fl v to both staan generators. If rain feed-
water flav is lost or is excessive, switch to the auxiliary 6dge.t to

- .. - ,I
.) f;etrater syataa and secure tn.e main :,eeavaner puujs.
'

.

%

NOTE: If the auxiliary feedv1:er systas is utilized, feed
(preferred) into the main feedvater headers via
HCV-13SL or via the energency feedvater no::les ria
RCY-1107 A/3 and .ic7-1103 A/3.

?,,

A CAUTICN: Do not
.0

3,_ hesitate to utill:e the emergency feedvater-
_

. . .- m.i . . . . . L o v _

. cy 7t ,

. 0 . --,, ...a, ,., ,-m., . . . ,awf w g.

being restored by feeding tia HCV-13Sh. Awciliary
feedvater flow to the main feedvater hesier vill not
get in the stein gener1:crs if one or more varm-up

('T rc.circulatica lines are open on the main feedvater
')' O ; 2 I P(
'

temps.

b(\ i
.4'U 0 * L td

vbb2N,

DC 2 Q jQJ
c
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v O
5 '/crify that 4160 volt buss :s 2 Al an d L*,2 have 'r;nsferred

to the 161 C/ supply and tha; h160 relt tusses L13 ud Lu
continue to be supplied by the 161 C/ feed.

:lCTE 1: If lAl ud/or lA2 bus fails to tr1nsfer p
autenatically, RC-3A (lAl) end/or RC-33
(lA2) vill be last resu' ting in a partial
loss of reactor ecolant ficv (reference -

EP h).

NOTE 2: If the 161 r/ supply was last, a total lass of e
off-site A.C. pover has cccurred (reference ''

EP-3).

6. Ensure that required turbine generator lube oil auxiliaries are
functioning.

NOTE: The turbine oil lift pumps nust be started prior
to the turbine coasting dcvn belev 900 RPM.

T. '/erify that both diesel generators have started.

NOTE 1: Unless 1n accident signal (??LS/CPES) is
-

present, the diesel generator auto st1rt ps_/ lock-out relays should be reset as scan as
possible to restore diesel generator
rechanical protection. S.c diesel auto
start block-out relays carr.ct be reset mtdl
the 3eactor Trip is reset rnd the 36-1/57G1
and 36-2/57G1 lockouts are reset.

:iCTE 2: n e diesel generators may be shuticvn as soon
as the 161 El and the 3k5 C/ systens are
ava ' '.able . The 345 r/ cyste= is leen~i to be

available as scon is DS-T1 has been opened
and 3h5 r/ power is availab'a '- either
PC3 4 or 5

e T,,

8. Place the stem dump and typass systen AL~IC-I"HI3:T switch
in the I';HIBIT pcsition and place the stcas dump valve
MA'I/AIII0 IIR and leading statica in :WT st nininus
setting. -

9 Place the NI audible count rate circuit in operacion to
monitor for any changes in shutdovn ~.argin.

10. 'lerify that the Reactor is in at least a het shutlawn
condition. This verification can be made by perforcing a
shutdovn margin calculatica or by perforcing an ECP q(Credit for Xenen/S, -ium may be taken).

O'T]j[[?
,

. ..

O f % 222
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( 11. Determine the cauce of the trip and correct. (reforance the
? CST T3I? 3EVIE'i and ;equence of events frem the Plant
Ccaputer).

12. If RCS cool-devn is required, verify and ects.blich if nececcary
the cro er chutdown rirgin taking no credit(,) Samarium.

-
f;r Xenca or- c

13. If r2-start of the reactor is anticipated, reference'CP-1
2nd 0?-7

.,

' 4
'' E. DISCUSSION

1. The it ediate action steps of this emergency pr0ce' lure cust be
p'rformed as quickly as possible and in the order indicated
as soon as it has been determined that the reactor has tripped
auto 2atic1117 cr that the reactor rust be tripped by the
operator. Step 1 of the inmediate actica sectica enstres that.

the reactor is safely shutdcun. Please note that Step 1
requires that the manual reactor trip pushbutton be depressed
by the operatcr even thcugh the RPS ray have tripped the re2ctor
antenatically. Step 2 of the i= ediate action ensures that the
turbine EHC s~ste= has trie.. red to secure steam fi:> V to the

g/' turbine generator. ?122cc note that it is extremely important
4 to ensure that steam flov to the turbine is secured prior to

opening generator cutput bre1kers ?C3-k sad 5.

NOTE: icekcut relays 36-1/SVG1 and 36-2/3VG1 ehaare that
PC3 k and 5 open after steam flow is secured
to the turbine aut:22 tic 1117 To trigger these
lockouts all four T.G. s:cp v11ves must be
elesed and all 'nter 's" st:p ind intercept
valves cust be elecec.

Step 3 cf the 12:ediate action ensure at the senerator is
disecanected frca the grid after steam flov is cecured to the
turbine to prevent =ctorizing the unit. Step 3 liso encur2s that
the generator field breaker has opened A ranual backup to StepQ' 2 is deprecains the EHC trip pushbutton on C3-10/ll. A 22nual
backup to Step 3 is tripping the control svitch for FC2 h and 5
sad the generator field breaker at C3-20.

.

2. Follov-up Action Step 1 should be checked as scen as possible after
'T the inmediate action a.e.:s are cc=c.leted. Pressurizer level andS pressure abnormalities can alert the operator to:

a. An u. , led heat extraction, e.g., failure of a
lump va. . to reclose after anit trip or failure of a
main feedvater regulating valve to ramp down can

'']fmyq3,| cause a rapid reduction in RCS te=perature which inr,

T

:,; '( .g \ d-d us
3 tura cauces a rapid renuction in pressurizer level and(

a y a ~ressure.c ^o es ,Q
m b. An RCS leak.
UEC 2 9 9.77 m.W3

.=. 9 _, ,_ o. , ~,c
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E. D 5:'133:CN (Continued)
g-.a

3. The operatcr aunt then ensure ' hat a safe hot shutdown

condition h2s been achieved and can be maintained. The
follo5 ring factors are considered:

a. A heat sink nust be available for removing
reactor decay heat and RC pump heat. '4ain-
talning 3/G vater inventory is essential in -

this reg 1rd. Feedwater flov rust be established
to the S/G(s).

.,

b. Pressurizer level and pressure are maintained. -

c. RCS temperature is maintained.

d. Adequate Jhutdcyn 11rgin is and vill be maintained.

/*\,

.

r3
.

.

(n

^t <,
_ vu u.c2< 4

.

f}"A' If W1 r"q

' kk |;S $ ! O
<C l"s 4 , .Q '- e s

.
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5J/I
REACTOR TRIP caw.

I.

DISCUSS!CN:
The intent of this procedure is to placa the plant in a safec' |iOT STA:iD3Y condition.

A reactor trip or "scra.n" is acccmplished by rapid
,

;

insertion of the control element assemblies (CEA's) into the ccre.Selected
'

N$55 parameters are monitcred and will automatically initiate a reacto
if any cne or a predetermined ccmbination of the monitored parameters reach

r trip,

-

a Limiting Safety System Setting, ~

actor trips can also be manually initiated
'

,.;; , by cperator action.
The operator is alerted to a trip conditico by reactor

~i. pre-trip alarms at f.he Plant Pr ctection System (PPS) displays at 2C16
.

'

A
reactor trip signal serves to de-cae.gize the Contr

.

i Element Crive M6 .anism
coils, allcwing the shutdown, regul ating and part length CEA's to drop intothe core.

Any One or more of the follCwing Conditions will cause a reactor
trip:

i

- High Linear Pc>,er Level

- High Lcgarithmic Power Level

- Hign Lccal Power Censity
- Low DNSR

- High Pressurizer ?ressure

- Low Pressurizer Pressure!S

- Low Stcam Generator h'ater Level'

- Lcw Steam Generator Pressure
- High Containment Pressure
- Manual Trip

- High Steam Generator ',,'ater Level

e

5562259.

.
.

4
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1.0 SY:9 TCns :

1.1 Annunciator alarms associated with any of the causes 'isted in tne ,:r::ced'n;
discussion. *

1.2 All CEA bottom lights energized on the ccre mimic on 2C16.

1.3 All CEA's indicating fully inserted by CEA position display 2nd digital
-

' indication.,

1.4 Reactor reactivity, startup rate and power indicators show a rapid decrease.
1.5 " Reactor pretrip/ trip" annunciator alarm at 2C16.

'
'

1.6 The remote trip status panel on 2Cl4 shows the trip circuit braakers (TC35)
have tripped open.

i.-
'.

.

t

66622G
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2.0 o h. n.. ;im :

2.1 .anually trip thu reactor by depressing the t.so trip ,..s m A ns n M
'

(2HS 9070-3, 2nd 2HS 9071-2) or the * ;o trip pushbuttcr.3 at 2:14 (' 3
9077-1 and 2HS 9073-4).

2.2 Verify that all CEA's are fully inserted, that reacter pa..er is decreasing,
and that the reactor trip switchgear breakers have opered.

2.3 0 press the turbine trip pushbutton at 2C01 and verify that the turbine
has tripped.

2.3a Ensure that the following turbine valves are closed:
1. Main Stcp Valves (2CV 0202, 0206, 0240, L 0250)
2. Control Valves (2CV 0203, 0207, 0242, & 0252)

~

3. Intercept Vaives (2CV 0441, 0447, 0450, L 0500)
4. Intermediate stop valves (2CV 0442, 0448, C451, L 0501)
5. Reheat Steam Source Valves (2CV C4C0 L 0460)
6. Rehaat Check Valves (2CV 0421, 0481)

2.35 Verify that generator output breakers 5130 and 5134 have tripped
by observing the breaker status at 2C01 or 2C10.

2.4 Verify transfer of the 6.9 KV and the 4.16 KV buses fecm the Unit 2 Auxiliary
Transformer to Startup Transformer 2 or 3 by observing the fallowing
breaker status:

2.4.1 Transfer to Startup Transformer 3
UNIT 2 AUXILIARY TFtR STARTUP TFMR 3
Ek r 152-14 C?EN Ek r 152-15 CLOSED
Ek r 152-24 CPEN Ek r 152-25 CLOSED
Gk r 152-112 CPEN 3k r 152-113 CLOSED
Sk r 152-212 CPEN Ek r 152-213 CLOSED

_

v u u" ,v/., (.
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? . ". 2 Tcmsfer '.o Stutap Transfor :r 2

v... < .t- 'i h .G a i, J T W T O :t 2

i?< i 152-14 C .'' E N CR r 15%-13 C.05ED
Bk r 152-24 CPEN kr 152-23 CLOSED

Ek e 152-112 C?EN Ek r 152-111 CLOSED

3< r 152-212 CPEN Ek r 152-211 CLOSED
2.5 If a loss of all preferred power occurs verify the diesel generatc rs start

and are supplying ESF buses 2A3 and 2A4.c

2.6 Verify that the main feedwater valves close and that the feedwater bypass
valves are controlling at 5% of full ficw.

2.7 Verify that both emergency feedwater .ystem trains have automatically
.

started and cre operating satisfactorily in a post reactor trip mcde'

-

and then secure cne of the trains.
2.8 Refill the steam generators with normal (autcmatic) feedaater and the-

remaining (on-line) emergency feedwater pump until the downccmer water
level is sighted in both stea;n generators.

2.9 Verify that TAVG is being reduced to the no load value (545 F) by operation
of the SBCS.

"
'

2.9.1 If the main steam isolation valves have closed or condenser vacut.m
is lost, use the atmospheric d up valves to attain and maintain TAVG

c
at 545 F (saturatico temperature at 1003 psia).

2.10 Varify that the Pressurizer Level Control System is maintain
lael at the no load setpoint of 33% + 1%.

2.11 F.onitor reactor coolant system, steam generator, pressurizer, contair. ment

and radiation parameters and proceed if necessary to the applicable emergency
procedure for:

2.11.1 Blacsout - OP 2202.02

2.11.2 Loss of Reactor Coolant - CP 2202.06
2.11.3 Loss of Reactor Coolant Flow /RC Pump Trip - CP 2202.14
2.11.4 Steam Supply System Rupture - CP 2202.24

2.11.5 Loss of Steam Generator Feed - CP 2202.26
2.11.6 Radiological Incidents - CP 2202.35

2.11.7 Steam Generator Tube Rupture - CP 2202.23

:T. 556228
-

-
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3.0 c.,,.'. .-2 aCiivu
3.1 t ,,on i' taining inclic n M s tea:.1 c.r.c'atce level, ;ith u.e 'e.cl r,s.ng,

secure the o. :aining c . f g.q'f eeGr7mt ind ref i ll tne s tec.. g. .eritors.

with norma p wp q ntil dc.sncc...er . vater level 1;. cestored.

3.2
Ensure at (east t o RCP's are running (RCPlA and 13 sh uld be rt.nning.

to ;;rovide p er spray).
3.3 If necessary use manJTi7critrWof-tnGREsurizer .leiters and/or spray

to maintain primary system pressure at 2250 psia.
3.4 Carry out the follcw up actions of 2202.03 - Turbine Trip.,

3.5 If pressurizer safety valves lif ted, monitor quench tar.k parar,eters and
ensure that the safety valves have reseated.

3.6
If the steam generator atmospheric dump valves or reliefs have lif ted,
ensure that they have reseated.

3.7 Place the plant in HOT STA.ND3Y in accordance with CP 2102.05 -
Operation at HOT STANCBY.

3.8 If Technical Specifications, or other safety requirements require
cool doin, place the plant in a HOT SHUTDOW.1 conditicn in accordance

with OP 2102.10 - Plant Shutdo.sn and Cooldown.

.

=~ ( y}
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m BJ2 f.tcc I
rev. 5 Date: mj;yjjg

.

1. ff,.1 f.Ci'lV C:

1.1 To provida a procedure to bring the plant to a hot siiutdown

coaditica after an emrsency chutdown has been initiated
! aute:atically or r.nnually by operator action. ,

I 'si

! 2. DISCUSSION

{ 2.1 Any shutdown of the plant accomplished by rapid insertion of
the control ele;:ents (also called "?.cactor Trip" or Scraa") is
considered an caergency shutdown. D:,crgency shutdo.:n uill be
automatically initiated by the Reactor Protection System (RPS)
whenever certain continuously tonitored parameters surpass a
predetermined setpoint. Frcrgency shutdown can also be initiated

manually by operator action if unstable plant conditions
,

varrant such action.
The operator is alerted to unstable plant conditions by several
"Pretrip" alarns. Additionally, due to the fail safe nature
of the RFS, a calfunction of the systen can also cause an,

energency shutdown.

A reactor trip occurring early in core life or af ter a prolonged
plaat shutdo.:n Icaves littic decay heat to be r~ccoved. This
creates the possibility of cooling the reactor coolant by the
rapid insertion of feedwater (or additior of too cuch feedvater)
to the stens generators following a reactor trip. This ecoling

.

could result in a reduction of shutdown nargin. To help avoid
this rapid over f aed of water, the feed water regulating
valves to the staan :,cacrators vill autoratically raep down to
a 5% open position and will then autcaatically go to nanual
control.

Af ter an c xergency shutdown the reactor nay not be restarted
until a Plant Incident Report (Station Forn SF-1001) has been
completed and all requirencnts of adminictrative control
procedure ACP-QA-1.07 has been c.et. '

'
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3. @)J20'!S OF E2;.GCE!;CY Al!UilhL'N -

3.1 l'.:i j o r Symp t ony

3.1.1 All control clenent nrscably (CEA) cicetrical limit
lights on at: indicated on core matrix. (C04)

3.1.2 CCA position indicatica shows all full Iength Cl?A's
.s

on the botton as indicated by position step indicators
and r.u t.raccopo. (C04).

'

3.1.3 Reactor power Indicators and recordera show rapid
decrease in reactor power. .(c04) .

3,1.4 " Reactor Trip" annunciator alarm on panut C04 (red
sista i f y.ht) .

3.1.5 Annunciator drops verifying reactor trip circuit

breakers (TCS's) (6) have tripped (c04).
3.1.6 Creen indicating lights illuminated for TCS's (8)(C04).

|3.2 Other Sycpto g i -

3.2.1 1.ny one or core of the following annunciator alarns

(red alara lightn) on pancI C04.,

Approxinste -

Triplet Point.

1. Stcac Canera tor 7/nr Levol 36.0% -

2. Stcan Generator Tow Pressure 500 PSTA

3. :'.eac tor ''colant Low Flow,

4 puitp Operation 91.7%
'

4. Pressurir.ur High Pren:;ure 2400 PSIA

5. Thurnal !<ary.in/ Lou Pressure Va rit.ble

6. Nuclear Instrucentation High

Power Power Q

7. Turbinn Trip. Lov nydraulic

Fluid Preta. aire 500 PSIG

8. Local Puuer Dc:n:41ty Refer to Linit

.
. Lines of Tcch.

Spec. Figurc

? ? ~ [m . )
2.2-1 and 2.2-

[* ' |' ?: ,.

2.(- ujg- :: ;,.-

--
Esoikn%, oje},.

Jev .-
.
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~
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9. Cur,t a l n ua t P.igh Prm nure A.75 1> SIC

3.2.2 ihn reac tor has been renually t.ripp'd %c '.2::e. T/WG
had decreased to less than 515'T for greater than 15
tr i n u t t' G ,

3.2.3 'ihe reactor has been -anually tripped because of
I o.a: of one or e;>re react or coolant , .u:.p s .>

3.7.4 "I'o n reactor has haua mnonlly t ripped because nue.ber '

one and/or nur:ber tuo sican generator level has

increased tn 90%.
3.2.5 Tius resetor ha. been ranua11y tripped because cf a

;ustained ; tert-up rete of 2.5 decades per ninutn.
'

3.2,6 Tne reactor has been r.mually tripped because ine:Ler
one and.'or nu.azer tun ntean generator level has
decrea< ed to 45% uith reactor power creatnr than 5%.

-

4 ITT.DT ATE ACTIONS
6

4.1 En e;u rn the reactor hns tripped by depregning the four (4)
renctor trip puahhuttoun (C04).

4.2 Verify that reactor power in decrensinn. (C04).

4.3 Verify that all full length CRA groups are fully inserted

(C04).
4.4 r.ns o re the turbine has tripped by depressing the turbine trip

but. ton (1) on the EliC insert panni (C07). Verify t. hat all

stean admission valves indicate closed (C07) and that generator

ectavatts indicate zero or negative (C07).
4.5 Ensure the generatur ACB's are opea 7 5G-8T-2 and 15G-97-2 ,

(c08). If not open, trip by using the ci.cryncy trip poshbuttonn {
(C07). (Push both bot t ons sic.ol t cucously) . I

4.6 Verify the transfer of 6.9MV and 4.16VK husen to reserve
'

statien :ervice trannfuru;er (Pf ST) .

4.7 Verif y feed eatue flow decreaning as the feedwat er rngulatin;:
alveu are raeping deten to the 52 npen punition (C05).

.

556233-
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- 4.8 If the fiej purps are in rant :1 aged cont rol, ra;.a f Aed punp

' spcod to +-ininur2 speed; and 'if two pimps are running, t rip one
pucp.

I

4.9 Trip both heater drain pumps (if running),s

4.10 Trip tuo conder.t.ste potps if threc are running. Trip cue

condensate pump if two were cunning.
. ,

,

'5. ytmsr.guair ACTIO.NS '

5.1 Hanitor Prir;ary synten Teaperature.
.

5.1.1 verify that steam dump and bypaco valves are functioning
,

to reach and maintain a oc load TAVG of 532*F (C06-
I '

C05).
S.I.2 If the rain steam isolation valvec ht", closed or -

the main condenser is not availabic, uso the atrat pheric
durp valves to caintain TAVG at 5322F (Corresponds
to 900 PSIA accondary pressure) . (C05).

5.2 Manitor pressurizar level decreasing to reach the no load
.

programad Icvel of 40%. .% itch to amual control if nececesry.
(C07/3).

S.3 "onitor Stesa Genera tor L'ater Lavels
5.3.1 Clone the feedwater regulating valves and usina the

tain steam generator fucipucp and the 15% feeduster

regulator bypann elculy ratern the steac c,cnerator
water Iovcis to normal (50-75%) (C05).

CidlT ION: non ctems generator water Icvels decrcnac bnlow the
feedwa ter cpargers (< 45%) feedua ter flow shall be
linited to 1e00 than 600 gen. If feedwater flow le
lost for grenter than 15 ninutes and these conditions
exist feedua ter fIc.u t. hall not exceed 168 gem.

5.3.2 If the main atesa generator fend pumps are not
availahic start the electric cud /or r;tems driven

auxiliary feedpumpr, and ;upply feedua t er vluerving
the limita discur,and abnve.

..

~
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5.3.3 If using the au.v.ti t a ry feed p=ps to r. apply the
-

. steau cenerator9 ,,ecure the acunal hyd razine feed
.

punpn, open valsee 2MS-15A and 2HS-ISB ond then
start the :u>:111a ry chenical feed pucps.j

s CAUN ON If all condensate puaps cant be scenced, recove
' uteso from the turbin: building prior to r.ecuring

the pumpn by cloning both main stcas inolation
valves. F.n ;ure stean du::p to condenser is u-cured'

and atro ;pheric duep valves are being used to centrol
TAVG and then break condenser vacuun.

5.4 Monitor Primary System Pressura.

5.4.1 Use =anual control of pressuriger sprays and her ters

if neccusary to return prinary uystea pren=ure to

nurnal (2250 PSIA) (CO2/3).
5.5 If pressuricer relief valves had lif ted, r.onitor quench tank

para: eters and verify valves have rescated by observing tenperature
indicators on CO3.

5.6 I f s t aan 7.cnera tor sa f e ty va lve s had I tfan.d . v exif that they

have raucated

5.7 Ensure at least two (2) reactor coolant pumps ,CtCP's) running.

(IA or 1B sho -Qne of the running pucps for preecuriner

.

cpray pu quses.
5.8 Record all relay actions on rear of COS, open 15G-2X1-4,

(vicually verify stabs open) renet the relaya, and then reclose |
I150-37-2 and 15C-9T-2.

5.9 Secure cecondary plant equipment not necesGary in maintaining

a hot shutdown condition.
S.10 Verify r.ain turbine notor auction pu=p running and ranually

r. tart lift pumps and turning r. car cotor to en ;ure ::sfe coast
dcam of usin turbine generator (C07).
NOTE: I.if t punps and turning gear vill auto start if Step

5.10 is oattted.
.

e

$ $
. O u 'a i, C."

. PSDR 3RIBB!L
'' '

~

. _ . . . . . .



.

O. 2502 ) J,y ,. 7

Av. 5 w: ggj) jfgj

5.11 'l rify teau generator feed pur.p turbine au).111&ry oil pu up
cunning. -reed pumps tu rbine turning gear will autou ticall-f
engage at zero speed.

5.12 Daturi-ine cause of reactar trip and correct.

5.12.1 If cause of trip vae low condenser "acuum, refer tos

'

hornency Procedure 2$07 " Loss of Condenner 'lacwa".

5.12.2 If cao-,e of trip was hi;;h contatu eut pressure,

r:rer to E=ergency Procedure 2506 " Loss of coolant*

Incident" or 2509 "Steae Line Rupture".
5.12.3 If cause of trip cannot he corrected without plant

couldown. . initiate plant operating proce.iure 2205
" Plant slui t d own" .

I

5.13 Fill out Station forn SF-1001 (Plant incident Repurt) and
|

notif y higher supervision in accordance with ACP 1.07.
,

5.14 Ar: coon as canditions permit reset the turbine ac fo11cva:
5.14.1 7:esnt and close the reactor protective systen switehncar

breakers.

5.14.2 neset t h'e turbine and verify the internedtate : top
valven (4) stroke to the full open punition.

5.14.3 If the int.ertediate stop valves do not op ,, T11C

prent.ure can hn increased to provide additional

' force pne the following:
5.14.3.1 Loonen the lock not on the preesure

co:apensator at the punp.

5.14.3.2 L'nte original F,IIC pren::ure.

EOTP;: 'The punp discharge relief valves

are Sct at apprvxitutely 2000

PSIG.

5.14.3.3 'rurn the coapensatur clockwise until

prer.nure equals 1903 PSIC.

3.14.3.4 Af ter the valvan open or if t he er.tra
preccure does not open the valves return

tha prer cure to its neiginal value,

bbdbbn
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5.14,4 .ifter the intermudiate ntop valver. open th., urbine ,

" ny be tripped.i
'

.5.15 !?otify Chemintry to perforn an isotopic analysis for Iodiac
within a 2 to 6 hour period frc the tine of the trip if

reactoe power u.in greatue than 1:>% at the time of the t rip.s

S.16 !!onitor vide. range pouer inst rucentation. If the count rato

for any channel decreason below .5 CPS cud the channel is

required to ocet Technical Specification niniuoc chimael
requirements, reconnect the 3-10 detector by depreccing. the 3-
10 off pochbutton,

5.17 If condanner vacuum is being nair.'ained, tonitor turbine steau
seal header prescure and adjust ar. ..ecessary to eaintain 4
PSIG on the header.

5.18 Itonitor system voltanc and if neces ary, request 00:NEX to;

adjust syntea voltage to ensure adequate in honne voltane.

. . - -
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3 team Supply Syst m 'upture,

.
-

.DISC"SSICN:

A rupture in the main s team sys tem reduces the staam ,,enerator pressur' cad
level, rapidly increases steam flow rate and causes cool doun of the reactor
c:alant. The rate of s team release will decrease during the accident as steam
pressure falls, h'i th a nega tive modera tor coefficient of reac tivi ty, the coal-
dcwn will produce a positive reac tivi ty addition shich will inc rease c5 cc pcuer.
Depending on the initial conditions, break size and break loc a tion the reactor
eill be tripped by any of the follouing Plant Pro tec tive Sys tem s i;nals: Low
Steam Cencrator Pressure Lcv Steam Generator Level, High Linear Pouer Level,
1:i;h Local Power Density or Low DN3R.

The decrease in main steam pressure will also initia ta a ,ain s tean isolation
signal (: ISIS) which will close both main s team heade.r s top valves, close both
feid wit.tr header stop valves, sacuteboth main feedwater pumps and secure all
four condensa te pumps. The emergency feed sys tem (EFS) is provided to supoly
.ea ter to the intac t steam generator to remove reac tor decay hea t and m.-intain
reac tor coolant sys tem (RCS) cool down capability followinc a tain steam line
rupture. The following engineering safe ty features ( F.SF ) sicnals ' rill be actuated
by low pressurizer pressure or high containment pressurc: containment cooling
actuation signal.(CCAS), safe ty injec tion actua tion si.,nal ( SIAS), if the
rupture is inside the con tainment the increased containment pres ure could
initiate a contatn.cnt isolation actuation signal (CIAS) and a containment sprayactuation signal (CSAS).

1.0 syn P10,, S

1.1 Rapid decrease in steam generator pressure and generated M,!.

l.2 Increasing steca flow and feed flow.

1.3 Decrease in s team genc ra tor ra te r level.

1.4 Rapid decrease in RCS tempe ra tu re

1.5 Rapid decrease in RCS pres sur_.
w

.3 Decrease in pressurizer level

..' Increasing r" actor power

t.S Loud noise and poor in plant visibility dgending on loca t ion o f cup t ur".
L.? Increase in containment pressure, temperature. humidity and sump levelisf the rupture t r. inside contai nment.

- -
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2,1 7 .- int- ' , . - * , .eI; ace: ,n,
_

2.1. t :t" s c t u r '. - i .,

2,l.2 Turbine . rip:

2.1.3 . G I ': actucte,
s

\

2.1.6 'J5 ce tun tcs

?,1.5 3IS actuates at a pressuri::er pt:s sure o f 100 0 p s i,., o r a
contain nat pressucc of 5 psi;.

' l.5 CCS actuates at a penssurizer p&ssure of l':90 osia or.

containa:nt pcestore o( c p s t r, .. .

.

'.l 7 GIS actuates at a containacnt pressur of 3 p-i;,.

1.' I,-.diata Oncrator itctions

?.?,1 Ve rify t ha t the .,pplicaiale it.:nsila tt cu to :a t ic ac tiear in
m e tion ?.1 ac tua te. Trip the enactor and Luchin.- if,not
aircad;' tripped and carry ou t recetor L:.ip proc'du.'c (OP "9' . 'A)

2.1.2 N ti f}- .n ia n t .ncrsonnel of the casualt"a

?. 2. 3 accate the reactoc to shutdoen uoron conccatratioa :n ar <:o:Jance
uith OP 2202.43.- Emer;cncy 3 oration.

7.7.6 Ins t ru.aen ta t ion indications .ill ,pcci.fy th2 loca tion of th :' -

rup tu r'. If s t ccu 3cne rato c pres su re co o h nun .o ::ccrease.

t. f ts. c t h e aain s te rni s tops 'invc clored> t ' e. t a p '. o r - i .7 upa t ec/
of the aain st': : -top on tho sid. u ';b in 3 : . :, _ w rator
"ith th' 'ec t 2 a s ine ,ressur?. :'o r thin inisolable case:e

(!) '/crify tha anin st m" nteps cloned :.nr f.-d; cts. - flo -
s2 cut d to th: affected stenn ;,cna:n'or.

(?) bcurc the ccac to . coolan t pw .p., in the a f Coc ter; loop.

(1) Incure that the affocLcd 5tc?:1 ,en cator's bla.ru"n
_

valves cnd at*::osoheric du: q /alva a v. J ov C.L

(4) Ga c e; out the appcopcia te f o l l o .'- u p , c '. i. o n (- ; tion ', )

2.2,5 ' I f ; n n t . u- a n t a t ion t a ci i. c a t .: , that thn . q t u c r. i- .7 vt t. f
'

the 110 in : t 2 ?'n s t o p *. , I t' . " t ic:a ', ' n 7 c 3 f' O i '.'a' 01' " ' ;) b i l i .
. a

dftc'. th? 1a i n S t ^ a.7 slops clOSCd.

(l) Vr ci fy the : tain s ~ea:a s tops clo.; d anu : :a a cc c a c c u '.W.
to the e f f ;ted ,t2an .n ca to r.

. Graft
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( .) i n ., , .hc 'l ef- c. .i i a< > >c' i. -o,. .,
'

-

, .u p he c i.: d.mp, . u.at 7 ,2 - .i- _. clo>.
.

( 1) Ca c ci ouc ic c.o o co.i ria te ic i '. v e - v.' a - '. i u a - (-<.tica J. ) .
'

.

,
., . 0 . o l , m - u.n n . .oa. :.

. .

3.1 Ora tito . ' m. p h . ; i c n r c:a do .ip i.,o l e u > ,n ( r. ) on the una rf:c tc<i r tec '.

. .nua tor (s) and blcad st:a.a to contcol t x.,ccatur.s it; : : c e s ,., c.s ..
,

2.' 1cstore c.ni an.ntain s : 7 7 ~: ,cncrator lcr'l end pce,:ure ia the i'aa f fec ted
s t ic:a ,,:ne cu t o t .

3.~> ..s. store and m.ntain pr ccuri:ce tevat.
5 -

an tan a o r: :a .1 op ra tin; ' .nu.a

'.4 If C10 initia .es. :ccur: all reactor coolcat p um, r. .>

L

'5 Chcck thrt th7 app opriate actions, ini tia te d by th . .; SIS, '1?/.3 ,
CCA3, and the CIAS have occured, if ,pn t ica' ale.

.S 1 .-:S IS App 'ndi : A
.t . .') . 3
.. . . . , , . ..' L . . ,3 ni; pen L 1;; 3.

,

.5.. C -.L- c.,eno,ix C.
>

1.5.6 CIAS t.pn:ndir. D

3.6 Concinue plant cool do;;n anc ..c.:c the plant in a col d d :-da.:n cond.non.

pc. OP 1102.10 - Plant Shu t d r. r. and Coc1 co:n utili.in- -h uncit::ted1

s t:w n ne. co r.o i- ( s ) .-

3. 7 ' ora n scuriact icvel is rostored to the ormal o,ecat.n.- brad cr.d
'

ac.,o.i a ps1;,
.

contau'.:ent y e v ice 1.,
. . .

1t., the .o r e ., .e. 1: ', 2n ,u:a contrt.r.. at,

.

. .. .

51 o c '- N .rc a s s a i c e r lou p.escure si nal by r:v;in- ti - 1 0. .- p ., s s u i:c-

tr5e for L^,) PSI '.m lo , .o rr v u ri :: r o re n tir. .i c a .- CI3: '' ' ; .n .:...

CIS nnd ren: ore che: -in- and l':tuu"n rio.7 to nocial.
*-

,= . 't} }. t ? L a '.'
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' U'.: 'J :i' ' C' I ' :i ! :'ll il U
e:1?C NIST :31'

.a

UN
2?aA 2?'43, 2 P '+C Service .' a t - . Pumps
'?4D CLOSED

'. CV - 14 2 5 - l
Service ,ater to Aux. Cooling System

2CV-1427-?

1CV-1520-1
2CV-1531-2 service ater to/ fro.n CLOS':D
2CV-1542-2 Component C ;olin; '.'a te r IIc a t .'xc h an ge r

2CV-l542-l

2CV-l525-1 Service .'a te r to ?uc t CLCSCD
2 CV - 15 2 '> - 2 Pool licat :chan;er

2VEF25A GN
Intake s tru:.tu re 9:haus t Fan2VEF25a

2CV-1024-1 CLOS r:D
2CV-1074-1 Main Fced Isolation Valves

2CV- 1010 - 1 CLC3d3
2CV 1060-2 Main S taa:. Isola tion valves

2CV-1541-l Service ' late r Di scha r32 OfES
2CV-1560-2 to E.ner;ency Cooling Pond

)CV- 1510 - 2 service later Inlet to
. OF C'I
Iu -1511 -1 Containmnt Coolin; Coils

2CV-1513-2 Service late-. Outlet to 025N
2 CV -1519 -1 Contairment Coolin; Coils

2 PIA CFF
ZPI3 Main 72: Center Puaps

GFF
??'A,3,C,D Conj,cnsate Pu:gs

I'. I ? PE D
2K2A, 2K23 ':ain Tochines

,o,.
_

.
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CC i Pu N .~.N i ' ' m ' .T - - m:':'nN : !! '' 't: ! '. __.I a.: i r i C:;! TIC':_
,

- ''

2P4A, 2 PI. 3
2P4C, 2 P '+ D Service latcr Pu ps 0:1.

'2P7B { Ener;cacy ?ce Natcr Pu ? GN

2CV-0714-1 Flush Line I. solation valve CLOS.?D
'-

2CV-07d9-l Flush Line Isolation Valve CLOSP.D

2CV-0716-1 Se rvice '.'a te :; Supp ly to 3.nc r;ency
2CV-0711-2 Feedwa ter Pu:nps Pe rmissive

C P ~.N

2CV-0739-1 Condensa te Supply to F.:ae rt;ency
2CV-0795-2 Feedwater Pumps CLC3i:D

2CV 0340
2CV 034l
2SV 0317 Steam Supply to 1:F'./ Pumps

O P 7.N
4

2 CV 10 3 7 - 2
2CV 1:37-l
2CV 10 33-2
2CV 10 39-1 EF'.! Pu.np Dischar;e Isolation Valves CP".N

2CV 1015-1
2CV 1075-1
2CV 1026-2
2CV 1076-2 ZF.J Pump Dischar;n Valves C P :"! to the In~act

Stacu Can'cator

Craf t
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C c, ; T ', I ', * '; r 1 ',':r. ?f.i U.iT I O:: SYS FF:1
8Py: ::)L:, C

cc M 'r', :T ',', . m a ,, . '0:-!Pr,m.;; r :/.:tR AD'.lin'! r P01ITIO::.

2/3F-1A, ' '/$ r - 13 Containment Cooler F ns and Da.pers
2V3F-lC, 2 '/ S F - l O ( In te r locke<1) ON

2UCD-8203-1
2UCD-5209-1
2UCD-3?l6-2
2 '.CD - 3 2 2 2 - 2 3.v.,a s s Dam.oces OP:-:N

2CV-1511-1 Service '!a ter to Containacnt
2CV-1510-2 Cooling Coil CFE"

2CV-1519-1 Service '/a ter From Con tainmen t
2 CV- 1517. - 2 Cooling Coil G P ".N

r t .- .
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CC:!PO::F' T :: r:nE;t CC':Pc ', ':T ':A:&: .\ . I .; . : E , a :I rIC'

2CV-1066
2CV-1016 Steam Conerator 310edoen Valves CLCSED

2CV-2401 s' Containment lent Header
2CV-2400 Isola tion Valves CLO5ZD

2CV-2000 Con tainmu t Sump Drain
2CV-206l Isolation valves CLOS?.D

,

2CV-2202
2CV-2201 Reactor Drain Tank Isolation Valves CLOS".D

?

2CV-2550-2
2CV-3351-1
2CV-3352-2 Chill '.'a ter to/f rom Contain=:nt Coolers CLOSZD

2CV-5254-2
2CV-5255-1 Compenent Cooling Water frem RC?'s CLO3ZD

2CV-5236-1 Co.npo nen t Cooling Water to RCP's CLOSZD

2SV-5300
2SV-530 3 Re :or Drain Tank Scmple CLOSED

2SV-5302
2SV-5dO4 Quench Tank Cas Space Sample CLC3ED

2SV-5378
2SV-5871 Quench Tank Cutlet Sample CLO32D

2SV-5833
2SV-5343 Reac tor Coolant Sanple CLOSED

2CV-8233
' CV - 3 7. ',l_

2CV-3273
2CV-3271
2CV-8259
2CV-8261
2CV-8265
2CV-8263 H2 Purge System Valves

CLG S::D

2CV-8239-l
/

2CV-3234-2
2 CV -8 2 % -2 Containacnt Purge Isolation Valves

CLOSED2CV-3291-1
2CV-8283-1
2CV-3285-1

bbGbN
2 C V-4 6 '10 - 2 i

Ocnu.ne ra l i /_ed '?a te r Supply Isola tion Valve CLni2D

C ra f t
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AP""i:3ix 0

. ' ' " - ::4T fiU:iBEit - CC::!'O r ':P |A:tF ' I D S ';T POSI C100,
'

.

207 1246 RCl' Seal 31.:2d-off Isolation V.-lve CLOS r.D

2CV-4321 Letdown Line Isolation valve CLCSZD
\

25V-335l
257-3352
257-3353
25V-SS54
2 SV-? 9 6 3
2SV-3364
2SV-3965
257-3956 Ventilation Isola tion Valve Pene tra tion Roo ns CLOSED

2VEF-33A
2VZF-333 Penetration Roo1 Pur;c Fans 0:1

2SV-5376 SI Tank Sample C LOS F.D

2CV-5352
2CV-5359 Steam. Cencrator Ser.ple Isolation CLOSED

.

Craf t
.

5 @ ID

b f

.-



,

. .

t

.

.

.

Ie
,

.S '
4

. .

.

.

F

$

I '

.

.

1

; dip.GuiCY ~>R'r.f.CU3f. N0, 2509
I

t
!
.
i S!E/M LII;E RitPiUP.El

.

,

t
6

h

i ?c.a.-.e. . 0. .(1
,, .E.f f ect iv e h i s t.o_n...-. ' .*E t e:.

~
_

[ l 2 E-/.' 76F
I

.

i 2 'd 6-?D-75.
i,

! 3 2 G-2 N 6e ,

.

4 ?- 6 1:!.76
:'

S ? 6 'ist. 7G
! -

so. <
l. . . .. d -:. f..

|, 7 2 6 29-76
,

I.

$|
4

*

|

.

.t
.-. . . . - - . . . . .

. + 1 %T
L

pg}Q pOnat6y;BudHS G5 <.zqc



.. ,
. , -

o

1. .) .=. ', ; r n , r'
.

To pre,'idq a p: oM ere .fah 5 lii U./-t the csr>ected rcp'd c:S :u r Or tw
~

reactor coolar !.yr.31. (IM,5) '.an s'.0cm fim< is o.cessive m to : s teel lire
rupture or rupture of a ft.et.a te 11 n.'2 d wstNa af th>2 3.ir :',:. is od :he.r
valve.

.

2. 0 Di Sci >55.10'i
.

Excesth e stein fic r fr:n tha ster pc:arators (S/G) remits in a ::ido,n of

.

the T;CS. This adds psitive metiv:ty to tha retce (due to ti:e ny:.ti,'c

nod:rt.tcr tenrercture coefficicnt) w'tica results in a decrssa in &tdec:a
. .. .

'e rg 1n , .:,e naln s,. cn iso,3 tion wt ivcs . ,,,,-.,) m. .ni;tilze the ccn k.p m es of.so m
. .

excess stra fim; for 'ereds citiier upstro.r. or dcanstreia of the MSP,"s.

If a st.cua line rupture 0: cur ups te,c:I: Of the MSlV's, the rever:a. ' low c',ect

valve. f t: ture of iM ''.SIV's tei'll crevc.n a rmirse ''eu af sima fres tha un-
.iffected S/G. i.' hun g essure in ti:e af.'>ctFd S/G decreases to S00 psia, I'~e

foiiva h0 tiill .ccur..

3. J* otil M5IV's will 'riu ':losed. & dda 2 : ,3 : "4

b. 3Gtil fe:i'dier 20ntrUl V0 7VOs CIOs?. i

.

deth air 3ssisted iceduater checr nives trip closed.c. '

'

d. t.ath fe:si.:au:r pc:w. trip.

A . e w(Or mIp 5 2. D3.? 's /j cCG(Od by the "e2c Or prStectio::
2

j
systM; |

P~ O $ p' .p

The $/C that fiar, suffered the :utur2 aiii boil ciry, stoopirq all hen tmusfer
in that 10@ And th:refore tera:nning +.he :ocido,;n of the ilC2.

I
'

The unaf fected S/G and cuxil f ary fecaca'er .ys. tun are utili,7ea 'o erin) the
,

. unit to c c;1d shui.cotin C oldition usia) OP '.295 (Plant Sha rde.:n) r.d OP ??O7
f(Plant cco. ..cewn; as ;ufde,i mes.
1

,
.

- ,
1

$

hjUnOdidl
. .

. s 556247 i
I.~..
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t a f r 'c r.;o t e.- l ine vnt .r : v. m 1 py.:1: Q . cf :h: . h v. : ' ; ' tc . .sJ_.'

~ .

s tn_n i,1]] '1ca eut of tre brc. !. e rl L e e. i ru..d t .dli t.. very u -4I;r in

:(cc.:. iine bre -P up:.tr ei:. of th: l'5 S'' n T he : c z.u t t an ', ,. ald. /.1 t f t h PCS1
..

uili im less severe for the folio.ao reanas:

are Emilcr than ein stem If Des (10 'n'.he2 ver2usa. Feediatcr linee

34 inches).

b. Stc2.1 na:t enter the brohen fed.ater lina thr;u'Ja 1.1411 haies ir.

the fee.1i;ater sprger.

If a stern line rupture occurr. @.m.0 nxn of the !!SIV's, hath :$n"s will cloce

whea the pressure in either S/G fc.ils to E00 p'.ia. L aessive ccaidai.t of the

RCS is teminated and both S/G cre onaffected and 6vailab!c for plant cocidowa.

Dee to the similarity of sy:..ptos for a iuss-of-ccoln.t incident. 0.0:I) cnd a

- stac 11rie rupture, i,, is olt r icul t to n, ..... T erent,. te between t,m tua cuents., . .. .

a .

Th'.re are certain i. arc.eters whica can b2 used w Sccuratel:,. dist;.gaish 1.hich

of the folim,ing Ms occurre.i:

a. Less..cf-ccolant incident (LO'I) .

b. Steri line rupture dm ort"en of the fi51Y's-

c. Stca?. lina rupture upstrov of the |$iV's/ferdi Rer line rupture

d0tm s tre3:3 Of Sir 3Ssisite check va*ve an'! n:stside the contain::cqt.

d. Etc.a- Tine ruprere/fermater lira :-upo. c i:.3ide the cc,taf: :t.

The block diagram cn Fig.;re 7509-1,revides thu op;rc ur uith .: r . ms of

es tablishing u.iich e,cr9enr.y is occurring. In order to acctoplish this identi-

ficarf an, the first threr. steps of this pre:edure and E.:cer;c..cy PraccJure 2505,
.. . .. .. rc;oent (LfK:_11, are icentical .,oss-of c_co_sant. ,.. .

.!._!o t.e: Staall steam Hne keur. :lat do not result in closure of the MSIV5 or
--

reactor trip r.re not considered an encrgency.
_.:,

S

ha. .

L
.
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x. . . ., ,. . v . ;,0. .

.

.

?.i l.ic.i ur .; ,- n tu, ;
.

., .

. 3.1.1 hf or spptoms of stcr. i n.c ru icec n.._.t..ru. :.f 'an"s/f e ' .1'.cr
. -

j

iine rupt.re pn. astre.r1 of air assistel thesk ydh>c.,

3.1.1.1 Fr:ssure in ena 5/G will de use ca%11y uile irm.-

sure in the othar 5/G i;fil be erratic untii st:LfMzing

:t the prenere correspr.dia) to tha new T?.vg.

3.1.1. 2 n51V's will trip closed .ian the pre. sure desrases to

500 psia in the sffecte.i 5/C (CDS).

3.1.1.3 Pressure in the effected S/G will cor.Linje to axre3 se,

whfic the pressure in the annffected 5/G v.ill decesse

to the saturatica pressure corrupcming to the e.vist-

ing Tavg reraitMg feca the cecidor.n.
'

3 .1.1.1 If rugture is inside contaire. ant, contaircent te .pra-

- ,ure and pressre vill rapid'y increa<.e.

3.1. 2 liajor symntr.s of steeza line rupture dcu.v.trea of M51V's.

3.1.2.1 PressJre .dll dccrease rapidly in bet i S/G's (Caf).
t

! 3.1.2.2 %1V will trio closed when the prenure decreases a
1

!

.

.. c. , ,, a-ba, paa in om.er af u .c3.).. .
i .

m .

3.1.2.3 Presrure in bot', Sa's will simbilize and sic.vly return
!

- to th? c.tw a tiGn cruiurc c01 retic din] to ti:S mis *-
I

in) Tava, ap; grey.ina tely 532 2, which is ceing con-

troih:d by the ainonneric de.p valves,

3.2 Othnt , , . . ,o u s, m.#.)
,

.

3.2.1 Pteactor 8.rio from low steam gcnera cr pressura, aign reactor

00Ecr crei/or ther:a.! mcrgin/, iou pressure...

3.2.2 Ra5nidiv decreasi4x) .ar essurf 7er icvel ani "rressure i.C05),s
nr -

i3.2.3 Mist.).Itcii b:ticaen stea11 ' lou /fecducier f!0w (C05, . ,

th.Blkuaa
3.2.? S!Ak initiation ICC'l).- pgq,

.
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y ? . ri . 6 i!.y i.D: ,9 ,GlN.

..
.: ,. .t3 ....,3,,.,,r......
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d, 4.1 :. u r y ou : i mency Procedure 2502 i,Crergency 5Ntdosn).
T,

d 4.2 Verifv ato clo uro Or car.ucily cica tne main sicin iscitticn vr.ives
- -

q
s

V.14 e' f \ it U D ), .9 /.e* r ' Se
d) ( i.,J

l|
I 4,3 Pefe: to fiacre 2509-1 to 'dentiiy the :acrgen:y. If itss-cf-ccoiant-

u -

1
ir.:ident, refer to Oa.rge cy Pro:cijre 2005 (*.oss-of-Coolant Iirident),

n] a
. ,ine unstrctn of....a e r.S t V , s or a i cec-. . . . -

. t.ne rumurea h.r:e is a s:.can,,
c 9., e

I
't

il
5 water line .d:_anst_r_e_am of the air assisted check valve, rip both reactor
g
3 .

coola.nt pu?ps in the affected sten generater loop.
9 d -

..

na M-,..,,'s , nni ntai n.t. the ruptured line is a -teva ,n.ne cowns tream r. t.. . .

4 . a. .-- i:,,
.,

a

.

all four reactor cooiant puws running so both stcas generators c n be'

3 '; sed a s a. heat sink. If Tavg cecreases to a value (500 F , one F.CP na s t [0

.. .

.1 '
& be trippcd.-

-1
9

3.,, 5.0 S!G5F.O.'ENT ACTIONS
,

j 5.1 As pcessu; Mer pressure decreases,' verify SIAS initiatc-s and the fc!1c.v-
1
.

.~
! ing u appliccole:

-

. . . .

i
4
s . . . ,. .

ilig h p us su re s ar. ty l ed ec u o n p,F5 u, . i ,.o.i s t ar t.s at appr oxi-) a. e

miciy 1100 psig (C01).
~

'

.

1

{ b, !.aw ,:. ess.... c :cf ety i;uection (tISI) "'c.v s ttr ts at appecxi-
1

mately 200 csig t.Coi)..
0

5.2 If .10, SIAS ard Tavg ie:s thri 515 F, start emergercy boration per OP 2514
1

i f Energency 3cration). Eiergency borate until 'av9 stops :lecreasing ar
.

until the Cold 5/0 concentrat'on is re.:.ches (RE Toria f7.08-12).
d'

i

3 s,er v. y actuat:.on af conta. ment spmy it contaunent nressure reaches
.. .,.. j.

t :.

a

! 27 psig (toix). '

i.
.

- m, I g - r,- - .-iub62,00.

'1
*

h h
s
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5.6 Carca:e ucder y :.!utco;;n to :oid n.:tdcen :.e .Jitions ut n';GP:.205(?icnt
* '

s'.utdoun) and CP 2207 (Plant f.ca76n1) as vidaiines.

5.7 Ce: duct niant sur, ey to cua mi r ae'_em e:- ecage.
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PF:ii:SSUB12 E2 SYSTEMS FAI T.U MES
.

a SECTION I: LEAXING PESSURISER CODE SAFETY VIJNB,

F

1.0 SYMPTOMS
.

). 1 Code safety valve discharge temperature high'

{ (alarm at 135 F) .
'

'

Prescurizer proportional hest.ers operating at -

1.2
' -

1 ; ' t. ..

r. .

r )
1.3 Excessive charging flow (charging flow greater

than letdown flow t.o maintain constant Pressurizer
level) .

-

1.4 Quench Tank temperature, IcVel, and/or prc<;sure
increasing.,

' '

2.0 IMMEDIATE ACTION

2.1 Determine neactor coolant System leak rate.

. 2.2 Determine leak rate to Quench Tank.
- 3.0 FoLLc'.:-UP ACTION

. 3.1 If total acactor coolant System lea): age is
in c>: cess of that allowed by Technical
Specifications, or earlier if recuired by
plant supervision, begin a chutdown and cooldown
per OP 2102.10 (Plant shutdown and Cooldown) and
rep.iir leaking valve (s) prior t.o resuraing -

operations.

,_ 3.2 Monitor Quench Tank pressure, i c v c-1 , a n d
t.en.p e r a t:u r e ; :r.aint.ain Quench Tank parameters within
the 1Imits described in OP 2103.07 (Quench Tanke

- Operation).

, .

< . . . . _ . . . . . . . . . ... . _
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r!

'. |I
1.0 SY;TTCMS.

.

d.. 1.1 . Pressurizer Level Channel High/L2.J Deviation
"

alacn.a

3 1.2 Pressuriner lcvel deviating from catpoint during] steady state conditions.
;u

![
'

l.3 libnorn.yl charging and letdown flows.

il 1.4 Cna control icyc1 indication dif f ers :significantly-

!. f rom t_he ot her.
,

i 2.O IFJ1EDII.TE ACTION
:

'

2.1 If Pressurizar Level Control System failure has
, cetused an unbalance between charging and letdown: flow, ta);e Manual control of the Letdown ThrottleI val,e and routoro letdown flow to normal.o
E

t; 2.2 Operate backup charging pu.ps as required to
g maintain charging flow consistent with letdown
h flow.

~

2.3 U.3 e the te.mperature compensated pressur.iner level(' indicator (2LI-4 625 on 2C-04) for backup level.

o indication if one of the control channel icvel
indicators is inoperable.,

3.0 FOLLO*.f-Up ACTION

"j 3.1 If the failure was in the controlling level
- channel, place channel selector switch 211S-4623 on

2C-04 to the opposite channel and restore the
'

Latdown Throttlo Valve to Automatic control.
3.2 If a level control channel has failed low, place,,

the channel defeat switch, 2RS-4642 on 2C-04, to
the unaf fected channel to regain nor:r.al cont rol of
the prescurizar hear.ers.

3.3 Tag affected ccaponent as inoperable.-

3.4 Initiate setion to have faulty cc:.^ponent repaired
and/or calibrated.- *

,

~ -

?
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3 ST'CTION VII- 7.OS S OF ; 1.L EC @! Nii LWFL '"DIC' TION

*

h

.I' l.0 SYP.PTOMS'. ,
.,

!! 1.1, Loss of all Prem:uriser leval i.. dica ti on .:1 -
-

- NOTE
.

This procedure ass"mes that Pri'issurizer
level was in its normal range.

.
_ . . . _g e\ -_ - , _ _ _

9 2.0 llezDIATE ACTIONS

2.1
d Take Iaaval cmntrol of the Letdown Flow ControlValve and adjust flow as necessary.
$
h 2.2 Ploco the control switch for the VCT inlet valva1 to the "VCT" position to provent any loss of water'
; to the Maste Processing System.
, n
<

'

2.3 If both level indications fall low, manuall.,

,

g operate backup heaters to control pressure.y
.

[ 3 .~ 0 FOLLOW-UP ACTIONS
5.

| 3.1! Slowly reduce Turbinc load while maintaining T
| equal to T yg

EF', y
's 3 3.2 Mjust the Latdown Flow Control Valve as nacessary

,

c; to maintain 'a makeup rate of approximately 75
[

-

gallons for every 1 F decreanc in T
yg.

3.3 Initiato nakeup flow to the vc7 as necessary and
; record the total number gallons of makeup added.
.

) NOTE -

The rate or Turbine load reduct>on
3 _ .---

will depend on the rate ma' up
water can be added to the system.,, Use additional charging pu- ps if it,

is desirable to increa;e the rate
of Icad reduction,

i
-

-__
,_.

i -

3.4 Place Se plant in the Hot standby condition.
NOTE

o

TjproTimately 2900 gallons of
~

D,

makeup water must be added to the
aC Reactor Coolant System to maintain,

7/. ' a constant Pressurizer level while
. , J ~. , ; .

decreasing T.v6 from 533*F to,J'- \
544.6*P. "

- '
I, p, <

.
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(n. . it I c.c .cr to all UN , CE , t hd CE r.c 2r vraa.or i ecilii.ics v;i th in
-

'r.:n. Wg lic ....;c c nd all p2 :r 1 :actce fMili ties ' i:.h a censi.mcticn.
,

p3.uit cad Ft. St. Veain.)

IE tulletin i:o. 79-05A

idd.- ssee:

The onclosed 3ulletin No. 79 06A, is far,.crd d to you for information,

l'o uritten respcase is required. If you desire additional infonration

regarding this matter, please contact this office.

Sincercly,

Signature
(Regional Director)

Enclosure:
IE Bulletin flo. 79-06A

bbb271
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(C. af t letterto all C "!, '..'.; tio '.cu se, ..;d G:naral El =c t ric, i.c. ar
reictor facilities wi th an opa.'<: ting licc.ase and all ';u'..ar rencbr
facilities with a canstruction parait and Ft. St. Vrain.)

IE Cullatin "o. 70-068

Addressee:

Tne enclosed Oulletin A'o. 79-059, is forwarded to you for information.

No written response is required. If you dasf re additional information

regarding this matter, please contact this office.

Sincerely,

Signature
(Regional Director)s

Enclosure:
IE Bulletin No. 79-06B
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":3 ';;LM FCR: E. G. Case, Caputy Di rector'

Office of Nuclear Reactor Regulation

FRCM: D. F. Ross, Ceputy Director
Division of Project Management

SUBJECT: SU" MARY OF MEETING WITH CCMBUSTION ENGINEERING (CE)-
CORRECTI'/E ACTIC15 FOR CC"BUSTICN ENGINEERING NSSS
PLANTS AS A RESULT OF THREE MILE ISLAND UNIT 2
INCIDENT

Cn April 11 and 12,1979, the NRC staff cet with respresentatives of
Corbustion Engineering, Incorporated (CE) in Bethesda, Faryland, to
discuss short term corrective actions to be implemented at CE pressurized
water reactors (PWR) as a result of the incident at Three Mile Island
Unit 2. Several CE PWR licensees were in attendance. A list of
attendees is a'.tached (Encicsure 1).

Aoril 11, 1979 "eeting

The meeting opened with an overview of the events at Three Mile Island
Unit 2 (TMI-2) which require irr.ediate attention by all cperating FWRs ,

as these events are perceived by the staff in light of information
available at this time. These events are identified as Items 1 thru
12 in the NRC Office of Inspection and Enforcement (OI&E) Bulletin
79-05A of April 5, 1979 (Encicsure 2). The staff specifically noted
that the respcnsibility for developrent of corrective actions for
th25e items rests with CE and the utilities. The corrective actions
that are needed are specific instructions to be issued inmediately to
licensees of CE FWRs. These corrective measures will be revicwed by
the NRC staff and issued by means of an 01&E Sulletin. D. Ross of
the NRC s taff read through the items in the B&W bulletin (Enclosure 2)
and asked for corrents and agreement that the items were suitable
for CE designed plants.

Itars.1 Lhrough 3 . sere agreed to by CE (agreement meaning that the
it m was appropriate for a CE designed plant).

Item a consists of four parts. They concern the overriding of autcmatic
acticns of engineered safety features (ESF).

CE .3s Lrwilling to s:cak on this item because they considared this a
prar:gative of their custcmars. They stated that they provide guide-
lines for the development of peccedures by the utilities.

-- e ,

05b273
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f?RIL 12 73E. G. Case -2-

CE stated that SI actuation occurs on the following signals (ar ng others):

1. low primary pressurizer pressure

2. high ccntainn nt pressure

Containment isolation is actuated by the high contairaent pressure
(with the same set point as for SI actu2ticn).

CE stated that while pressurizer level is the rain parametar icoked
at in the guidelines, other system parameters are also used by scre
CE custcrers.

CE has not provided a guiceline for turning off the safety injection
to its custcmers.

CE agreed with item 4a (the operator should not override automatic
actions of emergency safeguards features).

A representative cf Saltimore Gas & Electric Ccmpany questioned the
reason for a time requirement in item ab concerning conditions under
which the HPI could be turned off. He cuestioned ohy a pressure
indication was not sufficient. The coint was that if the. Reactor
Coolant System (RCS) were to approach going solid, pressure (subccoling)
indication nauld be sufficient, regardless of the time that the HPI
had been in operation. The staff noted his ccm. Tent.

The ouestion of the HPI causing reactcr vessel pressure in excess of
the allowable limits was discussed. CE stated that they had performed
some fracture mechanics calculations of this type for the steam line
break for vessels of different ages and these showed acceptable results.
The analyses were previously reported to the staff in the letters listed
belcw.

1. June a,1975 letter from W. Corcoran, CE to R. ''accary, NRC.

2. June 24, 1975 letter from W. Corcoran, CE to F. Schroeder, NRC.

CE stated that reactors. designed by them have not ex:erienced a stuck
open relief valve. For this event, the pressorizer level could increase,
although the priracy syst11 would be depressurizing.

1~_77dU br
.
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CE related a case in ..hich the system drained dc..n to a pre:surizer
level of If due to a drain valve that <;as inaJ.ertently lef t open during

a test (?rc-nucl ea r) . There was no flashing or change of direction in
pressurizer level. P:acver, this event was not directly applicable
to the discussion since the drain as releasing .3ter inventory from
the water space rather than stean space.

CE stated that the analysis of the inadvertent opening of a relief
valve shc'.ed that the two phase level reached the tcp of the pressurizer
with a void fraction in the pressurizer of a;pecxiamtely 259

CE stated that under this ccndition they would expect the pressuri:er
level instrumentation to give a true indication of level.

The staff asked whether the cperator had to take any actica based on
l evel . CE resconded that he did not and furtherrare, that level did

not enter into any safety system actions.

The staff then asked CE if the pressurizer could be full while the
core .sas e:pty. CE replied that the analysis of the iradvertent
c;ening of a relief valve shcwed that the pressurizer wculd drain.
The t3ff questioned whether the ccr; uter code used for the analysis
would have predicted this phencmer,an. CE stated that the code was
an evaluation codel code. The staff will pursue this further with CE.

This completed the discussion of Item ?.

Item 5 concerned verifying that the auxiliary feedwater (AP.l) valves
are in the proper pcsiticn. CE agreed with this item and stated further
that the AP,1 systems on all CE operating plants are anually actuated.
Analyses of all transients in the F5AR showed that with a delay of 10
minutes before initiatirg APel ficw, the pressurizer relief valves would
not open.

CE agr eed that items 5 through 10 of the CI3E Bulletin . ere appropriate.

CE had stated earlier that they had not ccme prepared to ansaer these
i ters in detail . They stated that the ans..crs they gave could be.

-considered those of the Corpcraticn hcwever.

The staff held a caucus and decided that more inf rmation was required
in order to write the bulletin , and CE was given an additional 24 hcurs
to rake ccrments in the folicwing areas:

.,

g '' w ay.
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1. ESF reset criteria

2. What criteria are new used for turning of f HPI? What temparcture
and pressure criteria are used?

3. Should NRC advise utilities on CVCS ';pera tion?

4. Further discussion of fracture mechanics.

5. Criteria for tripping the reactor coolant pump.

6. List operator actions based on pressurizer level.

7. Provide a CEFLASH calculation for a small break cn the pressurizer
fluid dyramics.

It was decided to continue the meeting on April 12,1979, at 1:30 pm.

Acril 12, 1979 "eetinc

The meetinc opcned with a review of the NRC intentions to issua bulletins
to West;ngbouse Electric Corporation and Combustion Engineering raattor
licensees ,by to orrcw, April 13, 1979. It was noted that Bulletin 79-C5
was issued on April 11, 1979, and ccntained gerecal guidance for all

'FWR reactor licensaes (except Sabcock & Wilcox plant licensees). The
bulletins to b2 issued tcccrrow will be based cn but provide mcre s;ecific
guidance than Sulletin 79-C6.

The eeting then pecceeded to the seven point agenda identified at the
end of the previous day's meeting. These seven points correspond to
the provisions of item 4 of IE Sulletin 79-05A.

The CE representatives discussed these provisions as follows:

4.3. (agenda item 1) CE agreed that this was appropriate for their
facilities and suggested additional clarifying instructions to
the plant operator. The staff will consider this suggesticn.

d.b. (1) and (2) (agenda itams 2, 3 and 4) CE stated that they have
been investigating these provisions since the TMI-2 incident, ard
they confirmed the information given to us in the acril 11 meeting
regarding fracture mechanics. Sased on their investigaticrs ard
the referenced inforraticn (identified in the April 11, 1979
minutes), they agreed that the pr visions of ite.7 4 were appropriate
far their facilities.

c rv gei
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4.c. (agenda iten 5) The CE representatives believe that additional
clarification shculd be added to this provision such that not all
reactor ccolant pumps should be run, but at least one pung per
cooling loop should be run. It was recognized that, for some
facilities, the proviso that one pump per loop be run wculd require
all reactor caolant pumps to be run. The staff will consider this
addition.

4.d. (agenda item 6 & 7) CE agrees with this provision as it is presently
worded. 'legarding their emergency core cooling code (CE FLASH)
calculation for a small pressurizer break, CE representatives state
that some information is available on the CE System 30 docket
(Safety Analysis Report Chapter 6). This information provides
pressurizer pressure as a function of time. CE will, af ter a
check of proprietary considerations, make available information
regarding pressurizer level as a function of time for this small
pressurizer steam space break (equivalent to a 4" dia, hole).

Based on the information presented by CE, the staff intends to pecceed
with issuance of a bulletin with short term corrective actions to CE
facility 1 icons ees.

Qir v.s &W
Oenwood F. Ross, Deputy Director
Division of Project "anagement

Enclosures:
As stated

cc w/ encl:
See next page
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[3 Baltimore Gas % Electric
M. Fletcher, 00R

C. H. Cruse9. Lobel, DCR P. C. L. Gison
c. Orr, DSS
A. I';na tonis , DSS Cembustion EncineerincF. Combs, CCA
S. Droggitis OCA R. G. WalkerG. Sauter, CCM

C L' KlingJ. L. Crews, !&E Region V D$A.Kreps
N . C . !'o s e l ey , I S E J. Crawford
5- W. E. Burchillu. M1ab, DCR-oss, vPM /

C. B. BrinkmanE. G. Case, NRR
R. S. CaleasA. Thadan1, DSS

D. Crutchfield, 'iRR
J' Longo

I Villavia' nF'1
C. B. ,.,assallo, ,, l

Censumers Power ucrcany-

re

R S
'07d',"'1
' * D. J. VandeWalleD. Skovholt DPM

D. P. Ho f fira nL. P. Crocker, CPM
. F. Schroeder, DSS

LPRS. H. Uanauer, CSS
L. B. Ergle, DPM J. CostelloS. .arga, ra,

D. C. Diianni, CCR
C"aha Public Pcuer DistrictA. J. Szukewicz, DSS (Pickard, Lcwe & Garrick)

P. r. Collins, CPM
J. J. Holman, DPM

.. T. R. n,osbinss .
R. D. 511ver, DDR
E. Mckenna !.US Co rpora tionP. S. Kapo, DCR
M ''endenca, CCR

G. C. MillmanC. .elson, DCRu

R. L. Cenning,."PA
Y?.nkee M:mic Electric (''aine Yankee)D. G. Eisenhut, CCR ~-'~

T. A. Icoolito, CDR W. H. ReedR. P. Snaicar, CCR

f.4.A.Paulson
l CC000F' CUR 3abccck & Wilccx

R' Corsum!;crtheas t Utiliti_es ' ~

R. M. Kacick
bbC573
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LIST OF ATTF'. DEES

*

COM3UST!C:. E';3I.1EERI::G/NRC '4EETIN3 C"./12/79

.NR C Eal tic.o re Gas & El ec t_r_i_c

M. H. Fletcher, COR R. E. Denton
F. Orr, CSS C. H. Cruse
F. Combs, CCA R. M. Douglass
E. L. Conner, CCR R. C. L. Olson
E. McKenna, CCR
S. Diab, DCR Sechtel
J. F. Stolz, DPM
L. Engle, DFM B. T, Ri t te r

R. P. Snaider, 00R P. Sch.,artz

R. K. Yajor, ACRS G. J. Falibota

Combustion Engineering Northeast Utilities

W. C. Burchill P. L'Heureux
J. D. Crawford
D. A. Kreps

C. B. Scinkman
J. V. Strimaitis
R. S. Bell
C. L. Kling
V. M. Callahan
F. L. Carpentino
D. Ayres
R . G . 'a'a l k e r

OPPD (PLG)

K. 'c.' cod a rd

Potomac Alliance

T. Challeley
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Freliminary infor..aticn received by the NRC since issuance of IE
lulietin 79-05 on Aoril 1,1979 has identified six potential human,
d2 sign and eChaniCai failures which resulted in the core dam =;e and
r s " i .= . i c. o- .a.l =..>s a.s a . *w'.s ' r= =, P. 'i l e I s 'i .s . . d Uri i '. ? - . . " ' . . . = - r i .= " . . i h a.
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. .

# ~ . .
I . I .' . ". w l v~ . " *.. . . .. r .

thr;;gh tP.e first l' hours (.~nclosure 1).

1 **
*L.e.

* -3 cs. .. .im. Os + L .3 e . i e. 1 n g ,. ,,, e.r. +w , ICss r i : : a .3 . - r. .rs
- - e J..; e .s-.h Cir ,

..eon ini w . si .: .
auxiliiry feedaater tr3 ins were valved out of service.

2. The pres surizer electromatiC relief valve, whiCh c:sr.ed daring
the initial pressare surge, failed to cicse when the pressare
d.Cr:._ses.u A. s. l ~. a. * k. s. 3 r * , . : * 1 v n l 2. . 3. l .4 *

. .. .w..w. .

3. ."olicaioy- = g ' w' d = r . a. s . r. i Z 2 * 1' - ri w .# 'w"=. .-=.c.'..-=... '.".s. , - =. .c .( ". r 'i =. -'
-r 3 .. w o g 2.. . r. .
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by c;enir.g cicsed valves

+ = o ..a..n. ; .- s . .
.2.-.. n.,.. ra -.

. :
r = s s u - = r =_ .= " '.m. '.~u '. r. #. . . . ". . ..

n..
.. . .e. r .. .

t = 8 min. 21 sec. Steam Generatcr A pressure sterts to reccver

t = 11 min. Pressurizer level indication ccmes back'
on scale and decreases. .

t = .14.1.; . - < . . .
.v. = k m. . . - p...- (rCC2 HP'. #.1 a>' - a. s ' : . =. d. '.v

-. .
.e .. e . . . ..

- ,r.,.,rs
.

.r. .v

t = 15 -in. RC Crain/ Quench Tank ructure disk bicws at
..s s1, (s:...,;.. ce-u si,,,\ .a , . ,
, - -

. - n . 1 .n. . . = .,-.

..r .r.o . r 3 . . . . . .
discharge of electrcratic relief valve

Ln. . n -<,. .e; g . =. .
-. =s

.=.,._.,m.2. . . . . s . .=. b i. l #. L = d. i.. s >. '. . . = '. a. d.
J .. ..

.
-

. y
.

cer."2..4 r. :. 2'. ;. b. ^s 'i ; s i o. .= r. ." 2 '. '. :
-

. . . r J..

::. 0 d=.:-=.= F.. .

= 1 'e". 1. :. .a i r. . C =-2.'.v. '..'. s .:~ ..,s ir. f".er-
*
. . n ', r . r r . o

1. hc" , '' ~-i.. C =. .='..' 'r'. s :~ r'.' ,s T'o- f. n. - n'
'. =

.. 4

r . . g . _ ~

. - , - , . - : n-.rs_ .-;,-
- .

Cc .t ::2 2.,2 ntnier- - - - . , , - . _ . . ,. ,
_

.,.d. N. ..,. ,eg.
. .e i...,i. c. . . i.

.=.r=_-2..,., u =. c ...ga .- r:,.ee c.
v : . . ; . ,; *, . . . a. r. . . . . . , 2 n. >. = :

=. g. . . . . . . .s: .. ..:: s m a. , , .. ... m3, c o a. cnes.. .ai.. ...

13. : . = . . . - . .. .
.

r u. . .r : e .
.2 . . . r =. d r .- . s ' '. '. . a' '=..==.a- F... . :...r).,

s.

. -= c.2- . .. . . r .'=..-'...=.#.r. .'i . .r. = i . a. #. s .= '. . = i. s - '. e. '. = ". '. .v
. .

.

c =. . .= '. . = '. ' .= r . . c . -o 'e''.2.'.=..' ' . . r =. ". =. .r. 's
. c a .. e

1 c .2 ( .> - .:.

' = 3 '. .' s- .O. C.: , r o_ s s "e r=. in .-==<=.s '.., c-'.:0 s'. .~d
. .. . '

. ... . r-
.e . ,_ c . .m, : c r,,i :n e. : , < = . .. . < = o e- e. e a. ... . . r ...

t = 3.25 5:urs RC drain tank pressure spike of 5 ;sig
. = 3. 3 h c u rs RC drain tank pressure spike cf 11 psi -

.Oc3 ,.,qeU-2... .. 1 .:3 ., C ^ 1 ' .= #. w~ = .". '.̂ #.2. s ". '.' r =.-

y / , u . e
~

1 r. = .,s. ,s :..- .. 1 -se -

n ig. . . . ws a es
_ t= ocurs - . . , - .rea,< Ccntair. ment pressure c7. ..: ; sic.

'. =. . . s . .- g q($ y.ssgo.ra. j p. .- =. .s .e s. s.e.-.. 1. 7 : v' 'es'i .-'s
cr~

. . . .

to 2100 psi

..r <>
C 4.3 G 4. (c - '(

.
..



-

. a .

.;,.. ..
s..'.; C\, L ,n l

7.D k, . .- m. r.
-

e+
C a. r .2 ' n r C r . . . 3 a. ] n e. '.1- +. .m .s '. t . . 4. i. o. #.

= ysl.iyo +cscw a r . s . i - .
-

fn_ rc.r o.r. o. .C. .a t +e 2++..*. j 4. j +. 4. : *. *. w^ 41 C*r .> .e .

RHR at 400 psi
.

.
#s os w..

ct=e . c. k. U r 5 R I.S p' . 2 5 ' ". .':. d a. ". #.3. .' c A. S ' O c' '. '. 's '. ".O y5i^. s w * . s

Cc i-a. F'I .' T>.-J.Sn
- y . r '. 4. 21 1 v d i S .r. .= .- c_ a..'->

*
. t: 10 h^UF 28 " Sic COntainr.Ent "re55 Urs 5 Dike , CCr.tain~entr t-

4 .r. I' a ; + 3. .d c..u S '. ' '. :. ." w' # * 2 " E '.' ' "3 .' I. . C.
J.n #emr .2g,q i wi .se ., r i... . .

.%' .1 .d ] n ,' g e. +. 0. .A f s k ~ . . "s & p. . i. . . * c. .z Q *. * a, f g *. E n f.P "

ay s
-

. s. .. ..

'7.. L. .. r.- 7 ] p e. *. r g-. . . 3 = l" u- e c. } 4. = #. \. 2 'i . . o. c. ' e. . s. d.
* = ypm. a q gpja n.6m. i a

. . . . . . . .s
.

..r . . 3

C r .* , L v,1 'l C , . n. i. w ) 2. e. .= c a. .s e * | r.
de-e e .mc s -mss W , . *. . rw /y..

. - 3 hours C3 pre 55Ur0 ir.C re a s e" f rC- 650 ;5 i 'O 23^O p5i

= 14 ' . .mr g RC y y- jn f. .n.
+ r . . n: .m

a
c. '. . *. :. s. , h. . *. } =. a .=.o, r . r.2. +. i . =.

a 's .w
. -

. .- e *

r. g O. N:
- .A f. . u], ;

v" C. * P.4. 3 ( O. m m. s . C. AP.O. O. *> * ,. . . .

een . * :
* c. . . r a r : *. *s "..

-

*21 r. u~ ~ t . 5 :. 5 ' . ' wsJ ^ ".: 2. 5 r.. . . ..: .
ie.dse.8 w 0 . e n h e *i . k%.

o C s % r e ,s, .L. 5s..-m m m . e. :. g :. s w r68 . w=:-wee y 3:. .

T.k. .n v.
*

sjCt n*o. .* e
$ s. :.1, . . a. . n c. - e . n. e. z .- (

*-... ... . .m sw . .

r. v e. w . . 5 .m .e.Ja. r 1. =. - w .- '. . - z 4
'

,3,
v w .J a .. . d . .si.

R C < c r. ^ 1 c. d s'..-".'. ^:* :*^
c = : - =. =. 5 ..,. . . .. . ..v .

i U.v pS1-m*q

.1. .%. (Nrtr\'... u r. a:..
g g M/ u. cc.. C .O 4. , ; n C ,. . . ; n. 0.e +3 s . .. i ..O.- . 161

1.1. ]
'

. . . . - ' P. ( 5 '. h. .> . . a 0s r: + :r.... c. e.. -. y . o. -)r-
6 . . 6 .

w:w r: 5 "W.. ..

r.-

' {. # .. . . . i 9.F 3 1.% i .a
e

,
P.O ( s* . I *i . O. F 13O. P. *. . .$i

* **M
: ( ". 3. .. ..

-3
. s' | .%..

O. 00 9. . w d f v v i v .1<.* .N.

:: e r s. e. g G ro, r. e. . .2 4. y s.6
..a e . :

-

.



. .

.il 11, i~79*

ir ~ 11 -in No. M -D6
~ ...S''

. i . . .? U F , ; 1. , J. . ' "'< S . ,D SYS; .

"'

T b ,, i : r. I E D ~'_9 ? NG i|F. i:':'F E ,l L E : a ' ; D . . NT .
.

~

) (,'lDi s i.r i bu t i on :
T6:hnic al ' Ass'istant , OCM (Chai nc.an's Of fic e) H-ll'9 /

Gccrge Eysy,.cntt, Technical Assis tant, OLM (Gil e.cky) H-1119
s'ohn C. Guibert, Technical Assistant, OCM (K;anada ) H ll49

'

Hugh L. The rpson, Technical Assistant, OCM (3radford) H-il;9

George D. Sauter~ Technical Assistant, OCM (Ahnrne) H-1149
,

H- 1119 1
'

SECY
A. P. K^nneke, Acting Director, PE H-1007

hpdH-1047L. Bickwit, General Counsel
H-1016R. F. Fraley, ACRS

''NSS-6209L. V. Gossick, EDO .g
M.iE3-8103'

J. R. Shea, Dir., OIP
M';33 -3109 iJ. J. Fcuchard, Director, PA '

MN33-12105N. M. Haller, Director, MPA
|>N38-7210AG. !!ayne Kerr, Asst. Dir. , SA:SP
MN3S-9604J. Lieberman, ELD

NL-5650R. B. Minogue, Dir., SD
G. A. Arlotto, Dir, DES:SD NL-5650
W. J. Dircks, Dir., NMSS S5-958
S. Levine, Dir., RES 55-1130
H. R. Denton, Dir., NRR Phil-428 ' ' .

Phil-268R. 5. Boyd , Dir. , DFM :NRR
D. F. Ross,_Deouty_ Dire _ct,or,_DFR: NRR P h ij.-17,8 ,.

V. Stello, Dir., DOR:NRR Phil-542
J. R. Miller, DOR:NRR Phil-216
D. G. Eisenhut, Dep. Dir., DOR:NRR Phil-266
R. H. Vollmer, Asst. Dir. , SP:DCR:NRR P-514
G. C. Lainas, Chief, PSB: DOR:NRR Phil-416
B. K. Grimes , Asst. Dir. , E/P: DOR:NRR Phil-370
R. J. Mattson, Dir., DSS:NRR Phil-202
W. P. Haass, Chief, QAB:0AO:NRR P-320
J. G. Davis, Acting Director, IE
D. Thompson, XCOS:IE
R. C. Paulus, X005:IE
L. N. Underwood, X005:IE (Criginal) :

H. D. Thornburg, RCI:IE .

G. W. Rein:c.uth, RCI:IE
N. C. Moseley, ROI:IE
E. L. Jordan, ROI:IE

,S. E. Bryan, ROI:IE
rJ. H. Snielek, FFMSI:IE ~

[L. B. Higginbotham, FFMSI:IE ggggg
E. M. Mce:ard, SI:IE
L. I. Cobb, XCEA:IE
E. B. Blackwood, ROI:IE |

!IE Files Phil-016NRC Central Files
IE Reading Files .

Phil-C50 fMike Atsalinos, DSB:TIDC:ACM

I



. .

.e

[ ._ ';
~

. i < , m ,m . , m y c - - ;.
.

? .,$1| f-
r i

.: > ;

\ .' J.- h. #
~,ril 11, '' 7 9

..

IkMORAND'JM FOR: B. H. Grier, Director, tgicn I
J. P. O'Reilly, Director, R:gion II
J. G. reppler, Director, Region III
K. V. Seyfrit, Director, Region IV
R. H. Engelken, Di rector, Region V

FROM: Norman C. :'oseley, Director, Divisicn of Reactor
Operations Inspection, IE

SU3 JECT: IE BULLETIN NO. 79 -06, REVIEW OF OPEPATIONAL EP?CRS i-;D
'

SYSTEM MISALIGNMENTS IDENTIFIED DURING THE THREE MILE'
ISLAND INCIDENT

The subject Bulletin should be dispatched for action on April 11, 1979,
to all pressurized water power reactor facilities with an operating
license except B&W facilities.

Facilities with a construction per.ait, Ft. St. Vrain, B'..'R and the B&W
facilities with an operating license should receive the subject Bulletin
for information only.

The draft letters to licensees are enclosed for your use in expediting
and dispatching the Bulletin. The Bulletin text will be placed on
Wylbur later today, at which time your office will be notified by
telephone. ,

f.i
( ik *:lW px*

No gari C. ~1Qse ey, Direc-tor
Dlpision of Reactor Operations
' Ins pection

Office of Inspection and Enforce.T.ent
.

Enclosure:
1. Draft Transmittal Letter

to all Operating Licensees a a J-SOn
less 2'.!R and B&W plants

2. Draft Transmittal Letter to -

Cperating Licensees of
B&W plants , Ft. St. Vrain
and all Construction Permit G ,. s ,

)Pol ders . '' -,,

3. IE Sulletin No. 79-06 ; -

.

'
~ '

CONTACT: E. B. Blackwood, IE
49-28019

-- - -- . . - . . . . . _ _
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,d it. St. t/ rain.)

IE Iuli in *:0. /9-06

"dfressee:

The encicsed Bulletin 79-06, is for'..arded to you for infonnticn. I;o

written response is required. If you desire additicnal information

regarding this matter, please contact this office.

Sincerely,
.

Signature
(P.egional Director)

Enclosure: '

IE Bulletin No. 79-06
with Enclosures

.

..

.
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1E iulletin 'o. 79-05

" Mressee:

Enclosed is IE Eulletin "o. 79-06, '.,hich requires action by you uith
regard to ycur pressuri7.cd water reactor facility (ies) with an operating
licanse.

93 sad on our curr:nt understanding of the Three Mile Island accident
sequence, anJ discussion '..ith the designer of your pressurized water
enactor, we have reason to believe that pressurizer level indicaticn in
your facility may not provide reliable information rec.arting level

'

in the reactor cociant system under certain transient or iccident ,

condition. You should innediately instruct your cperating personnel
accordingly. In addition you should consider this possibility in
responding to the enclosed bulletin.

Should you have any questions egarding this Bulletin or the actions
required by you, please contac this office.

- . g.
"

Sincerely,

.

Signature
(Regional Director)

Enclosure:
IE Sulletin No. 79-06

with Enclosures

..

%

e
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E.pril 11, 1979

IE Bulletin No. 79 -05

F'!IE'.10F ONMi!CNAL E?RORS N!D SYSTEM MISALIG:,:ZTS IDENTIFIED CURING
THE TiiREE MILE ISLA1D INCIDENT

As previously discussed in IE Eulletin 79-05 and 19-05A, the Three Mile
island *:uclear Pr..er Plant, l' nit 2 expericnced significant core dcmage
.nich result,d fecun a series of events initieted by a loss of feed.zater
transient and apparently compaunded by operational errors. Several
aspects of the incident have generic applicability to all licht water ,

pc..ar re3ctor facilities, in addition to those previously identified as
ap iicable to Babcock and Wilcox reactors. This bulletin is to identify
certain actions to be taken by all other light water power reactor
facilities ,sith an operating license. Actions previously have been
required of licensees with B&W reactors.

Action to be taken by licensees: -
.

For all pressurized water power reactor facilities with an operating
license except Babcock and Wilcox reactors:

1. Review the description of circumstances described in Enclosure 1
of IE Sulletin 79-05 and the preliminary chronology of the TMI-2
3/28/79 accident included in Enclosure 1 to IE Bulletin 79-05A.

ac This review should be directed toward understanding: (1) the
extreme seriousness and consequences of the simultaneous
blocking of both auxiliary feedwater trains at the Three Mile
Island Unit 2 plant and other actions taken during the early
phises of the accident; (2) the apparent operational errors
which led to the eventual core damage; and (3) the necessity
to systematically analyze plant conditions and parar:3ters
and take appropriate corrective action. --

b. Operations personnel should be instructed to: (1) not everride
autcmatic action of engineered safety features without careful

. review of plant conditions; and (2) not make operatienal
decisions based on a single plant parameter indication when -

a confirmatory indication is available.

c. All licensed operators and plant management and supervision
with operational responsibilities shall participate in this
review and such participation shall be documented in plant
records. ,. .

,

~ J56CS3 '
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-
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W r r actor Twilit'..s h t r . c.s i._.i ts ;.' d s c u s. ..i;s ,
.<i /

.

;rnir.g s; ;c _darcs f or ccpi c.g .;i'.. m 'd2. F a r ,, r.
by j nr .
..ith , ar .i cul a r 2 t._a a un to: ids in the pr a ry

'Sc;gnitica of the possibility of foi.. ting /othe ccra coolingi
c.olant sys t:m larga :ncugh to comprc.n ceticn capability.3.

capability, eapecially natural circula tion of such voids.
Operator acticn required to pre.ent the formaling in tSe evantb.

Operator action required to enhance core coo .

such /cids are formed. pressurizer water'
c.

For pressurized 'ater reactor facilities that uselevel coincident with pressurizer prcssure for au o
t matic initiation .,

t system, instruct3.

of safety injection into the reactor coo aninjection ' hen the pressurizer
l

et point whether or notoperators to manually initiate safety
pressure indication reaches the actuation stuation set point.
the level indication has dropped to the acdesign and procedures,

'D

Raview the containnent isolaticn initiationsary to cause contain-
and prepare and implement all changes neces does not degrade core4.

ment isolation of all lines ..hese isolationcooling capability upon autcMatic initiat on. hich the auxiliary
of safety injection.i

For pressurized water reactor facilii.ies for wtically initiated, prepare and impie-
.'eedwater system is not automad res which require the stationing of anduties and in direct5.

L.ent iunediately procc uindividual (with no other assigned concurrentt ol room) to prcz.ptly
and continuous ccm'.unication with the con rinitiate auxiliary feedwater to the steam generf which can be limited

ator(s) for those

transients or accidents the cansequences o
by such action. d imple.nent

For all pressurized water reactors, prepare an
..

im.ediately procedures which:6.
l discharge

Identify these plant indications (such as va vedication, or valve
piping temperature, valve position inindication)
discharge relief tank tenperature or pressureto dete, :ine that pres-_

a.

i

which plant operators may util zesurizer power operated relief valve s
( ) are open, and-

bI22dS4
,

.., - ,k '
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b. Dir,ect the plant oparators to o.onually cir se W c: ;r
op.: rated relief block valve (s) Mn reactor c alc at n/ a
pressure is reduced to the set point for ncrc.al automtic
clzure of the pcwar operated relief valve (s) and tha .alve(s)
fail to close.

7. Review the action directed by the operating procedures and training
instructions to ensure that:

Operators do not override automatic actions of engineered ufetya.
features without careful review of plant ccnditions.

b. Cperat. ors are provided additional infornation and instructicas '
to not rely upon any one plant parac.ater but to also c.xamine
other related indications in evaluating plant conditions,

8. Review all safety-related valve positions, positioning requirements
and positive controls to assure that valves remain positioned (open
or closed) in a manner to ensure the proper operation of engineered
safety features. Also review related procedures, such as those for '

maintenance, testing, plant and syste i startup, and supervisory
periodic (daily / shift checks, etc.) surveillance to ensure that
such valves are returned to their correct positions following
necessary manipulations and are maintained in their proper
positions during all operational modes.

9. Review your operating mcdes and procedures for all systems designed
to transfer potentially radioactive g2ses and liquids out of the
primary containment to assure that undesired pu.mping, venting or
other release of radioactive liquids and gases will not occur
inadvertently.

In particular, ensure that such an occurrence would not be caused
by the resetting of engineered safety features instrumentation.
List all such systems and indicate:

..

1-|hether interlocks exist to prevent trans fer when higha.
radiation indication exists, and

b. !|hether such systems are isolated by the containment isolation
signal. ~

The basis on which continued operability of the above featuresc.
is assured.

10. Review and modify as necessary your maintenance and test procedures
to ensure that they require:

.a



.-

, _i ,

..
.;-,

-
-

,

eci f katic as ,
chnical tr or
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' i .n,
by .at or ins / 2cti;n ,;

l t d systc.3 frL.a service.- d

of J,a y :reility of ra'..i an. val of 'ny safecy ca a 2lated syst: :s

'

/2ri:.

e.

f the operability of all sa fet) -revice follcwing maintenance
orto Jia i s .

'/drific2cion o.ci,an thcy ara returned to ser perscnnelb.
i

of involved reactor operat ngre.aoved f rom and returr.edtes ti ng ,

Explicit notification.3.cnever a sa fety-relatetion to
d syst2:n is .

'c.
i

rocedures for NRC notif cato service. <

Review your perpt reporting pi n of serious events.operating , ,
assure very early notificat oreactor f acilities wi th an'espond to Items 1-11 wa r.nin

1.

or all ;r ssuriz.ed water pcwerreactors, %l

license ucapt S2bc;ck and Wi coxi Bulletin. priate NRC
14 days of the receipt of th sto the Director of the approt4RC Office ofh

y should be foraarded to t e , ns inspection,Eer orts s'iculd be submittedi i n of Reactor Operatio
7agional Office and a copInspaction and Enforcement, Div s o

'

. struction
-

ith an operating license or conritten response20355
''ashingt::n , D.C .

For all oL.er ;caer ccactors wfor infccmation purposes and no w
.

pcenit, chis Sulletin is
clearance expires 7/31/30. ,ed generic

Approval

is required. identifi
3180225 (R0072 ;k t clearance specifically for

)

Approved by CAO,.cs given under a blan e
;robl ems . ..
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Bulletin Subjecti:o. "ata Issad Iss::d To
73-05

.

'al functioning of-

Circuit 3cc 9er 4/14/78
h xiliary Contact All Pc..er Reactor

Facilitics with anMachanism-G:ncral OL or CP
I'odel CR105X

73-06
Cefective Cutler-
F mer, Type M Relays 5/31/78

All Pc.eer React 6r
,

'|i th DC Coils
-

.

Facilities with an
78-07 CL or CP

Protection afforded ,

by Air-Line Respirators 6/12/78
All Pc'.;er Reactor

and Supplie6 Air Hoods Facilities with an
OL, all class E and F
2asearch Reactors tithD
an OL, all Fuel Cycle

.

Facilities with an OL,
and all Priority 1

78-08
Radiation Levels from

"aterial Licensees

Fuel Element Trans fer 6/12/78
All Power and

' Tubes
Research hactor
Facilities with a
Fuel Element
transfer tube and

78-09 an OL.
S'.!R Crywell Lea kage
Paths Associatad with 6/14/79

All 5'-|R PcuerInadequate Drywell
.

Closures Reactor facili' .'es
with an OL c: CP ,,

73-10
Se rgen -Pa te rs on
Hydraulic Shock 5/27/78 .

All E'!R Pc.ser
Suppressor Accumulator Reactor FacilitiesSpring Coils

with m OL or CP
-

f

sJd v.b ) a

.
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LIS f!NG OF IE ;JU.u lNS
ISSUED I.N L AS T l'...iLV E : ^G H S

Date Is3 Lad Ie: :ad To
Eulletin Subject
':o .

cnctor
73-11 Examination of " ark I 7/21/78 E'.?R Pc'.cor

Facilities for
Containment Torus action: Peach
Uelds Sottcm 2 and 3,

Glad CiLies 1 and
2, Hatch 1, "cnti-
cello and Vermont .

'

Yankee
.

78-12 Atypical !| eld :'aterial 9/29/78 All Pc'..er Reactor ,

Facili ties with an
in Reactor Pressure OL or CP
Vessel Welds

78-12A Atypical !| eld Material 11/24/78 All Power Reactor
Facilities with an '!:

in Reactor Pressure CL or CP
Ve s s el '.-|el d s

78-12B Atypical Weld Material 3/19/79 All Power Rcactor
-

- Facili ties ,-;i th an'

in Reactor Pressure CL or CPVessel !| elds

73-13 Failures In Scurce Heads 10/27//8 All general and
specific licensees

.

of Kay-Ray, Inc. , Gauges with the subjectModels 7050, 7050B, 7051,
7051B, 7060, 70608, 7061 May-Ray, Inc.

and 70618
gauges

73-14 Deterioration of Buna-N 12/19/ 78 All GE BUR facilities
with an OL or CP

Components In ASCO
Solenoids

..

79-01 Envircnmental Qualifica- 2/3/79 All Pcwar Reactor
Facilities with antion of Class IE Equip.entm

. OL or CP
.

4

- . . . - . - . . - . . . _ . .. .. _ _ _ .
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L!$ TING OF IE 3ULLElINS
1530 {D IN LAST T'..'ELVE M3N UiS

f

3ulletin Subjact Date Issued Issued To
No.

79-02 Pipe Support Base Plate 3/2/79 All Fo.ar Reactor
['asigns Using Concrete Facilities with an
Expansion Anchor Bolts OL or CP

79-03 Longitudinal '-| eld Defects 3/12/79 All Power F2 actor
In /sSME SA-312 Type 304 Facilities with an
Stainless Steel Pipe Spools CL or CP

,

Fanufactured By Youngstown
'leiding and Engineering Co. '
.-

79-04 Incorrect 'Jeights for 3/30/79 All Fcwer Reactor
Swing Check Valves Facilities with an
Manufactured by Velan OL or CP
Engineering Corporation

. .

79-05 :uclear Incident 4/1/79 All B&'d Power
at Three Mile Island Reactor Facilities

with an OL

79-05A ::uclear Incident at 4/5/79 All E &'.1 Pc',;ar
Three Mile Island Reactor Facilities

with an OL
-

9
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