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U. S. . Nuclear Regulatory Commission
Attention: Document ~ Control Desk
Washington. D.C..20555

Reference: Fermi 2-
NRC Docket No. 50-341
Facility Operating' License No. NPF-43

Subject: Licensee Event Report (LER) No. 89-017-00

r. lease find enclosed LER No.- 89-017-00 dated September
11, 1989..for.a reportable event that occurred on August
10 1989. A copy of this LER'is also beting sent to the

_

l' Regional. Administrator..USNRC Region 112.

'If ycu_have any questions. please contact Joseph
Pensergast at (313) 586-1682.

Sincerely.

1.

|_ Enclosure: NRC Forms 366 366A
|
| cc: A. B. Davis
| J. R. Eckert
'

R. C. Knop
W. G. Rogers
J. F. Stang-

, Wayne County Emergency
| Management Division
\
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L . Revised Feedwater.Line Break Analysis
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The analysis of the postulated feedwater line break in the steam
tunnel is described in Updated Final Safety Analysis Report
(UFSAR) section 3.6.2.2.2. The UFSAR evaluation was completed in
the early 1970's. Since documentation for the UFSAR conclusions
cannot be located, a new analysis was conducted. The difference
between ~ the new analysis and the UFSAR is that the single failure
of the fast closing feedwater pump discharge valves as described
in the UFSAR is non-conservative. The single failure in the new
feedwater line break scenario is a failure in the open position of
the feedwater start-up control valve. With this failure of the
feedwater start-up control valve. the break will not be isolated
until the trippinE of the condensate and heater fred pumps on low
hotwell level. Therefore the consequences of the revised analysis
are additional flooding beyond that previously analyzed.

The feedwater and main steam line break analyses have been
reviewed and are in the comment incorporation stage. The final
report will be issued by November 1 1989. After approval of the
final report, a UFSAR change will be submitted with the next
annual UFSAR update in March 1990.
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..,
Initial Plant Conditions:

Operational Condition: 1 (Power Operation)
. Reactor Power:- 99.5 Percent
Reactor Temperature: .535 degrees Fahrenheit
Reactor Pressure:- 1010 psig

Description of Event:

'The analysis of the postulated feedwater (SJ) line break in the
steam tunnel is described in Updated Final Safety Analysis Report
(UFSAR) section 3.6.2.2.2. The UFSAR analysis was completed in
the early 1970's. Documentation supporting the conclusions
reached has been searched for and cannot be found. Therefore a new
analysis was done to support-the UFSAR conclusions. A difference
was found between the new analysis and the UFSAR conclusions. 'For
.thecfeedwater line break scenario 'the single-failure assumed ins

the UFSAR was that of a fast closing (8 seconds) inboard feedwater
pump discharge valve (ISV) closes. The break scenario ends when
the slow. (88 second) outboard feedwater pump discharge valves
close'{ISV) and High Pressure Coolant Injection (HPCI) (BJ)'
restores Reactor Pressure Vessel (RPV) level.

.

-The new analysis of the feedwater line break scenario assumes
failure ~of the feedwat'er startup controlfvalve (TV) in the open
position. This single failure was selected to maximize flooding
in affected' areas of the plant. The feedwater line break scenario
with the single = failure of the startup control valve is therefore
more c on s e rv a t iv' e . The feedwater line break would not isolate
- until the tripping of the condensate (SG) and heater feed pumps
(P) on low .hotwell level (SD). No operator action was assumed for
the 8 1/2 minutes during which water'. flows through the postulated
pipe break. Supporting documentation is provided in Tables I. IIe
and IIIe and the figure attached to this Licensee Event Report
(LER).

Cause of Event:

A review of pipe break documentation supporting the origiual FSAR
and existing UFSAR analyses was conducted. Documentation for all
pipe break scenarios exists with the exception of the main steam
(SB) and feedwater line breaks in the steam tunnel. The UFSAR
conclusions resulted from an analysis completed in the early
1970's. Documentation supporting these existing UFSAR conclusions
cannot be located, therefore a new UFSAR analysis was developed
for the main steam and feedwater line breaks. The UFSAR analysis
for feedwater line break was found to be non-conservative.

Me
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Analysis of Event:

The new analysis with the feedwater line break in the Steam Tunnel
has different consequences. The Steam Tunnel (NM) and Auxiliary
Building (NF) first floor, where the Reactor Building Closed
Cooling Water-(RBCCW) (CC) heat exchanger room is located, reach
peak flood depths of 4'6" and 3'10". respectively. The Steam
Tunnel and RBCCW heat exchanger room flood elevations then begin
to decrease due to flow through the Steam Tunnel floor and
equipment drains (DRN). The RBCCW heat exchanger room drains to
the northeast and southeast corner rooms of the Auxiliary
Building.

The northeast corner room peak flood depth of 7' is reached due to
floor drain. flow into :he sump. Equipment drain flow causes
' flooding in the southeast corner room to a depth of 8' at which
time flooding into the torus room occurs. The torus room flood
depth reaches 11". With the RBCCW heat exchanger floor drains
open, the evaluation predicts that the control air compressor room
will become flooded. When preliminary results of the analysis
were received in 1987, to mitigate possible flooding in this room
plugs were promptly installed in the RBCCW room floor drains.
Plugging of the floor drains eliminates flooding in the control
air compressor room and reduces northeast corner room flooding. I

However, it results in substantially more flooding in the
southeast corner room. More flooding of the southeast corner room
will have no impact on safe shutdown of the plant since Division 2
of Core Spray is assumed to be lost even without plugging the
floor drains. The original UFSAR analysis assumed that the
drainage system is sufficient to remove the flood water from the
Reactor / Auxiliary Buildings. As a result, the sub-basement corner
rooms, air compressor room, and torus room are not flooded.

Reanalysis of the main steam line break in the Steam Tunnel shows
that the break flow nnd flow path are similar to those prescribed

;

in UFSAR 3.6.2.2.1. Flooding levels due to the main steam line j
'break are bounded by the feedwater line break. The resultant peak

temperature, pressure and humidity are shown in Table III. |

The safe shutdown path considers systems necessary to scram the
reactor, depressurize the reactor, end to establish and maintain
the shutdown cooling mode of the Residual Heat Removal (RHR) (BO) ;
system. For feedwater line breaks, the availability of offsite
power maximizes the consequential effects of flooding. Therefore,

i

offsite power was assumed to be available. If offsite power is !

not available, the condensate and heater feed pumps will trip, j
'thus ending the break scenario sooner. No water will be lost from

the reactor since the feedwater check valves are designed to close
immediately. HPCI will restore water level to compensate the loss ,

'

of feedwater flow. The vessel can be manually depressurized by

NRC FOMM 366A % .5 Cros 1988-520-b89 000 %
19 831
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using the Main Steam Safety Relief Valves. After pressure
reduction, the operator places the RHR System (Division 1 or
Division 2) in the Low Pressure Coolant Injection (BO) mode. The
Residual Heat Removal Service Water (RHRSW) (BI) System is used as
the heat sink in the RHR cooling mode.

A preliminary evaluation of the effects of a feedwater and main
steam line break has been completed. The feedwater evaluation
shows the first floor Auxiliary Building containing the RBCCW, the
northeast corner room containing Division 1 Core Spray (BM) and
Reactor Core Isolation Cooling (RCIC) (BN), the southeast corner
room containing Division 2 Core Spray, and the torus room would be
flood to the elevations shown in Table II. Under these conditions
the plant can achieve safe shutdown by using the Automatic
Depressurization System (ADS) (BF) and both divisions of RHR. The
effects of a main steam line break are confined to the Steam
Tunnel, first floor Auxiliary Building and the Turbine Building.
The Steam Tunnel temperature is bounded by the existing
temperature in the UFSAR. The higher Steam Tunnel pressure has
been evaluated and found to be acceptable. The higher temperature
and pressure in the first floor Auxiliary Building containing
RBCCW has no impact to safe shutdown since no safety. related
equipment is 1reated in this area for both the feedwater and main
steam line break in the Steam Tunnel.

In UFSAR Section 3.4.4.4, Internal Flood Protection, under site
flooding conditions both divisions of Core Spray, and HPCI. RCIC,
the torus room and control air rooms are flooded. With the loss
of Divisions 1 and 2 of Core Spray, RCIC and HPCI, safe shutdown
capability of the reactor is not affected. ADS and both divisions
of RHR are still available for safe shutdown of the plant.
Therefore the consequences of the feedwater line break are bounded
by this analysis.

Corrective Actions: |
!

|

When the UFSAR feedwater/ main steam line break analyses
documentation was determined to be missing, a further review of
other pipe break analysis documentation was conducted for other
systems. This review concluded that appropriate documentation is
available for all other postulated breaks.

The feedwater and main steam line break analyses have been
reviewed and are in the comment incorporation stage. The final
report will be issued by the vendor by November 1, 1989. After
approval of the final report, a UFSAR change will be submitted
with the next annual UFSAR update in March 1990.

Previous Similar Events:

This is the first LER describing an inaccurate UFSAR analysis.

- NRC PQXM 38tiA ' 'U.S. CPDs 196 8- $ 2 0- $ M WW 'l O

(9 831



',
-

M- _ ten 4 08 "
-

a3
- -

6g 2 O *E E5. $; ug5n 5
-

., ,-Q4 2 3I s>wZh Eu&QEh d '" g g{$ O hma $ Ibsaggp OOgF.g3(b-Q2'. & e
8 s J,

.
, - - .

-

g($ h3g '
.

s .t>a ''-w O. ~ oh[2 w[g 4" E 2$== E ~e f 5 S-
.

'

:

"PJ~H"I; *1 2*=,,
3 " #3 n

[2 ,0 L g
-

- :
. )

. - c i

O~ _OCOrn T- eom| Ob| O Q O ~ n O.u Om.

F %4s gq I,I' *2 k 'aE "5 p
a

.

1

G
E.

u
t

F O
2 I l O o S F
0 S e * a a

m1p 2
P

1mA
g

fO

(aaSug
fEa

S S 3 2 2 l

0 0 lwCTi R 2 5 2 e 7 )E

'

* S
E
D

O
3 F
42 2 3 5

3 3 4 a
0 a

0 0 0 0
0 0 0 0 0
0 0 0

F
L
oggw

| aps a
m)aT

4 E E
2 4 4 4 4 4 4 w3

l4 3 3 .3 3 3

.8 0
.3 0 S
0 0 0 0 0 0 E

0 0 0 0 0 0 0 0 D
0 0 0 0 0 0 0

.

amp FCFO .a .4 R HGF n
E EPE auaa aLEN

mTE 8OEE A AseE t
IEs LS0 C0aSC T 0 a
LAs EEmF L:ECT Esw n
l u OSaA 0sae0 R0a T
aFe TS sCCaa T aaLs T ET inTa FaEs 4f0 OGa naO m EsR -L
0a i C sna a E

-

ED0E Cn5L .c T DNF
I

LguO te E OL UU5LI
S

a .DoOs tm E
s

--Oae S E m PTo F .I
s

wE u w SPuOFE
LlF EC a aO L e 1 a

G10 SSa ET E Tmi
a -.P 0 LIn50 mI va w

. Fa 30hT a :aE0 Ca sE L
T

L5 taE s 3 PE
~O aa vP D

OO EG( au v a
nP DE$ nm

l PO .

a FT
t iP

Oes Tw$ P
.

F. Oa6 a3 _

o8 _

nLC
nw)
aE. 0

_

v 0
_

=

E 0 E
.

w -

E
_

m _

LFaTOA a sHa iA asEsAIW ICa o o o a o o s i .

.=.
aELs IEDf EPF nF FeNCCmE Sh re A PRsF two0s Lof CCi ET FCwEIIS aT $S aPPSImE aFpE aa

E oIE

3l )ta n a aE EalmCTS Is E VT uOaClAEu w .E a l e
e E aE ms a 1E lSsa E P .s

._
wi s a Cuam IAL it Ta eTDaiCL e

S Doa s Ts0a5
A Em tiLa En es eantIa $TET sa EE= 5TC52F oa .s B

eSa aR tT TCiTTa aI
se

.

a aSn aO uAmi E .0e F2$s CE -3
DAH Wo - aaes m as

e e
T TE4 Tu ,s P

sA3 O Es VeisTHE ES. Em
IasaEiO5T0T8 n s0 Enm 0 T

d
CaalSm P E a

t em AetP ai 0 w
-

p a E R EOC2Ca S EP aS ai Pa .D P0LE L iE C aE FmLmTC Q PE L
OaO4n C RI tC LELCaIL aS tL LPuI t F _

w a52tO A O O VEn E &E a vSns$a O L
l _

s
5 _s

aTtu s TI Pss OC taV EC 4L EelC n o E _

s _

LH aS3o Em uo O0 Osse es E O TE P0 TaL w D .

WaC5E0 DI t laui OL Ts ua WmO8 asE L
.

s sW o J
uOwOSE PI v1 &eLiRa(

ao asi T4sat s ma C
a t TsT E s u.EoL C D T La e

s

e
D IeC4TL n

n1sEcL tl
EE Naa5a S

eGSass EL La 8 .

s Pe ELoca ef Cw F Dt2t
DW ow at L aI=IC) #s aT T a 83 u S

le 0C 0E0T 1T CE OCnC C _

a aSLo s
EO m FPR Wu s

.PT ECm( ms sL 0Di OT 5a EC oeL

S lu0 e t
O5 a OEI e

ET Ssso a IT
T _T

_g

e OEs O i ITS s Di ti s _

_ Ta2a1 stG . u is smP Ct o aawu
l O

_

_ 0W5Pn
s P N 4

_ aL - E1 e m t IT Oi lv0aa .3a so a L m n
Lkt

.

aL2 s a n8 5 C v 0_
a

E aO 0
.

f 0 u
. sF 0 _

_

l 5 2.t l

i .m
_

3 $
a n t .

_ a
.

u 4

t E_

n_

p_

__
_ __

_
_
.

_
.

.

__
_

_
_

-_

_

__
_

.__
_

.

_ -
_

_

_
_

_
_
_

_

_
_ -
_

-_
_

_
_

_ '

_
_ i4 E5 i 2 AI& S*?

.

_ 2 os, a '

_
_ -

J \ <i



F
1.

NRC Fee. 3e64 U.S. NUCLE A2 REIULATORY COMMISSION1943) '

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION AreRovfo ous No. siso eio4,,

i: EXPIRES: 8/31/8B

F ACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) PAGE (3)

yggg . Ef 0VENTIAL ,,*tE v lSIO N
NUMesm 'N uvee n

. Fermi 2
015101010131411 819 - 01117 0D 016 OF 0 |9-

TEXT IN more space in requend, use acciaoned NRC Form 3NEA'st (17)

:
C

E?E ~

k 'a 5 5 E I
,

- :: -

8
2

"
:

E : : ! in:" '

- s :
D

k
6.E ? .* .*

5 b b 8o ;
ar
$2

- -
.

5
.: .E 2 .E

.E
.

! E E I ~

.

a:: a: .: ::r

!"!:
.: ..: jf

I,I :E[3I Ng
: 8: .- sg
::: :5:
:- I mi- :l. ,

:- .
:: : :: .: :

he: - s.: :"
=v- a ::- gs*
-*: 5 E*- .

08 c*

p : 0
E .* .
, -

E
- a- ~

;;;g :r 3I[ El-"[ !: :P -sgg[5:[
F[A

2 tai:" - .:
-g II - :gn===- . ~ ,|:se . : :sf. F -- s.: :r -::g- er. :::: .g::

a< 0:e: r:r [p:.
se -

I.g: .Es-:= "s or
i.g:of j gy r 5

: P.gR,ue:ss :: -

is
..- .

gi.:g :-::s
y|tg:g

gg rt ::

:: :-rg geg g[n-
a . ... -.

s

Ig ggg
..s.- --

s
B ;I
- gga .-.s*;E - - ,s 55 :, .r*e, '::.g:: cs

- ,

a- 5 3,e: |I::::2F (*:-
-,.

a - :

: h 5[ re! : e=!su:e.
-ps., 5-,

.e-
s _::e. ==-

- , ,? -E *5 : %
A-! .

a e

NRC FORM 366A 'U.S. CPos 1988-520-589 00t1 M
(9 83)

- . . _ - - .



. .

.,
- - - _ . _ . - - . - _ - - _ _ - - _ - _ . . - -

|- -!
|

NRC Form 386A - U.S. NUCLEJ.R REIULATORY COMMISalON
'*?'' ' UCENSEE EVENT REPORT (LER) TEXT CONTINUATION uPROVED OMB NO. 3100 0104 -

-
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SE tN SAL ; RE ISloh
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Fermi 2
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TEXT fX more pece k aguered use ed*renst NRC form JmLWs/ (17)

TABLE II

FLOOD BEIGHT WITH RBCCW
EAT EICHANGER ROOM F140R

DRAIMS PLUGGLs

Affected Flood Flood
Area Elevation Depth-

Steam Tunnel 587.98' 53 7"
RBCCW Room 587 31' 45.8"
Control Air Compressor Roon 551.00'' O.0"'
NE Corner Ress 548.74' 80.9"
SE Corner Room 548.67' 104.0"
Torus Room. 540.89' 10.7"

This room is unaffected by flooding but is listed because of its*
significance to the evaluations.

.
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TAB M III

-|- TEMPERATURE I PRESSURE | HUMIDITY l-

I .

I I l

| Revised'| UFSAR l Revised | UFSAR | Revised 1 UFSAR i
i | 1 I I I I

Steam Tunnel 1 227 F | 260 F | 4.9 PSIGl3.4 PSIG l 1005 | 1005 i
1st Aux. Bldg. | | | | | | |

(RBCCW Room)g i 215 F | 160 F | 0.8 PSIGl .25 PSIGl 1005 l 100% i#
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