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Missing Fire Barrier Penetration Seals
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on 3/18/86 while in Mode 6 (Refueling), 23 fire barrier penetrations were
identified which did not have internal conduit seals installed. The fire
barriers were declared inoperable and firewatch patrols verified to be in
place. Subsequent inspections of the plant's internal conduit seals were
completed on 8/18/87 and identified 308 conduits which were missing at least
one seal. These conduits were not sealed during construction. Of these 308

iuits, 39 were determined to constitute violations of the Limiting
te .ition for Operation for Technical Specification (T/S) 3.7.11. Although
it was determined that firewatch patrols had been assigned for a majority of
the affected areas since receipt of the Operating License, total compliance
with the ancillary T/S's cannot be determined due to the compounding aspect

i of the T/S Action Statements. Therefore, the condition is assumed to be
reportable.

The seals were repaired by 8/24/87. The appropriate administrative procedure
was revised to assuta future conduit seals are installed per design

requirements.

Union Electric joined a group of utilities to analyze the necessity of seals
in all cases. Although the analysis showed that sesis are not necessary in
many configurations, l'nion Electric determined that no modifications to the
fire protection program are necessary. dY
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, Description of Event

on3/18/86whileinMode6(Refueling),23firebarrierpyggtrations(I)
| were identified which did not have internal conduit seals installed.

The missing conduit seals were discovered during an inspection of fire
barrier penetrations initiated as a result of a potential penetration
design deficiency identified at the Waterford 3 Plant. Upon discovery,
the associated fire barrier penetrations were assumed to be breached and
immediately declared inoperable. Firewatches were verified for the fire
barriers required by the Technical Specifications. No fires have been
encountered that challenged the operability of the fire barrier.

On 8/18/87, an inspection of the Callaway Plant's internal conduit seals
was completed. A total of 308 conduits were found to be missing
smoke / fire seals either on one or both sides of the barrier or at the
penetration.

In accordance with the Standard Review Plan, the plant design requires
that smoke or fire seals be installed in all conduits that pass through
fira barriers. Omission of the conduit seals in some configurations may
have allowed the passage of smoke and gas through the barriers between
safety-related fire areas. As described in the "Analysis of Event"
section of this report, an individual analysis for each conduit determined
that 39 cf the 308 conduits identified as missing internal stals constituted
violations of the Limiting Condition for Operation (LCO) of Technical
Specification (T/S) 3.7.11.

Cause of Event

The cause of the missing seals appears to be a deficiency in the
construction program to oroperly identify all conduits requiring
internal seals. The constructor walked down the fire barriers near the
end of construction to physically locate conduits penetrating fire
barriers. Some conduits may not have been found during the walkdown due
to error or because they were not installed at the time of the walkdown.

|
Analysis of Event / Safety Significance

The 39 conduits missing internal seals which do not meet the T/S 3.7.11
LCO are listed in Table 1 and categorized in three sections. Missing
conduit seals were found betweec (A) areas containing the same trains,
(B) areas containing redundant safe shutdown components, and (C) areas
containing redundant safe shutdown circuits in which at least one train
is protected by a 3 hour fire wrap,
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The penetrations listed in Table 1, Section A are located between areas
containing separation groups or equipment of the same train. However,
these penetrations do not separate trains of safe shutdown equipment.
Fire damage in both areas would not have prevented redundant equipment
from safely shutting down the plant.

The fire barriers between areas containing redundant trains and missing

conduitsgs (refer co Table 1,SectionB)arepcotectedkygoke
detection and either manual or automatic fire suppressic,a on both
sides of the barrier. In addition, these conduits have at least one
conduit seal and run continuoualy for at least 20' between the redundant
trains. Trancaission of smoke or gas through these conduits is not

| likely and the detection and fire suppression would have protected the
safe shutdown circuits and components. Thus, safe shutdown of the plant
would not have been affected.

The rennining fire barrier conduits without internal seals are between
areas containing redundant safe shutdown circuits in which at least one

| train is protected by a 3 hour fire wrap (refer to Table 1, Section C).
In these cases, transmission of smoke or gas through the penetration
would not have prevented safe shutdown of the plant since one train of
the safe shutdown circuit is protected by a 3 hour fire wrap.

I
Conduits less than 3" in diameter are not expected to allow the
propagation of fire or allow the paasage of detrimental amounts of smoke

| and hot gas. Based on this, conduits less than 3" in diameter and
missing seals are considered operable and the requirements of the

|
T/S's are considered satisfied. The 39 conduits, which are 3" or
greater in diameter and are missing seals, are considered to be
breached. Firewatch patrols were assigned since receipt of the
Operating License for a majority of the areas affected by the 39
conduits. However, due to the compounding requirements for firewatches
when combinations of inoperable barriers, inoperable detection, or
inoperable suppression are considered, it is virtually impossible to

| ascertain if all T/S requirements have been satisfied continuously since
receipt of the Operating License.

In conclusion, the conduits found without seals would not have prevented
the safe shutdown of the plant. However, the condition is considered

| reportable since conformance to the T/S LCO or the applicable Action
Statements cannot be totally demonstrated,
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Corrective Action

| T/S fire barrier penetrations containing conduits were inveatigated for
the presence of internal conduit seals. The investigation involved a
review of fire barrier penetration seals and conduit seal docurentation
and field inspection where necessary. Out of approxinately 2000 conduit
penetrat!ons reviewed, 308 penetrations were identified as missing at
least one seal and are within T/S fire barriers. 173 penetrations with
missing seals were located in the Control Building, 121 in the Auxiliary
Building, and the remainder located either in the Fuel Building,
Radwaste Building. Essential Service Water Pump House, or Ultinate Heat
Sink Cooling Tower. Thirty-nine of the 308 conduits are 3-inches or
greater in diameter. These 39 penetrations are considered breached
based on the discussion in the "Analysis of Event" section. On 8/24/87,
work requests to install the missing conduit seals were completed.

In addition, af fected procedures were reviewed to assure future cont'uit
seals are installed per design requirements. As a result of this

| review, the procedure governing fire barrier integrity was -evised to
aaministratively verify required conduit seals are installed.

Union Electric joined a group of utilities performing a test and
analysis since the actual necessity of seals in all cases was in
question. Although the analysis showed that seals are not necessary in
many configurations, Union Electrie determined that no modifications to
the fire protection program are necessary.

| Previous occurrences: None

Footnotes

The systen codes below are from IEEE Standard 805-1983 and the component
codes below are from IEEE Standard 803A-1983.

(1)Systen - FA, Component - PEN
2) System - FA, Component - SEAL
3)

|
4) System - IC, Component - DET

System - KP, KQ
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Rooms Sanke Suppression
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Fenetration Conduit Separated Conduit Detection System : | ~
D r-

Identification Sire by Fire Equipment Seal in in

Section Number (Inches) Barrier Class installed Rone Room Remarks Q $ o~
g m

h
A. Missing conduit 19148 4 1608 244 ? Yes Auto

*

seals in fire 1312 None ? Yes Auto m"| m
barriers between ~ m
areas containing 1063R 3 140R 2&& Yes Yes Nnual w

h
the same train 1314 4 7 Yes Auto

z
PO7613 3 3403 2&4 Yes Yes Auto Malon -t

3410 2&4 No Yes Auto Halon 3
m
1

15986 4 1507 None No Yes knual

1504 None ? Yes knual
do e

P07097 4 6301 None ? Yes Manual R -

3 6304 None ? Yes Nnual 3 5 m
?x

gP06055 4 3801 264 No Yes Auto

3R01EC 4 No Yes Auto EC - Electrical 5 m.
" XChase -

E -1o

P06058 4 3801 2&& No Yes Auto
- O

3801EC 4 No Yes Auto -o O
Z

# -4

P07092 3 6104 4 7 Yes knual - -

3 6203 4 Yes Yes knual w
>. .*

~ 7 g

6@ m-

17461 3 3302 4 No Yes Auto Nalon

3305 4 No 'es Auto z
I ;

"

17476 3 3302EC 2 Yes Yes Auto o :

3302 4 7 Yc . Auto Halon - g
*9 *i =. "

P03633 3 1204 I Yes No knual y _
c=;

" * *

1320 1 No Yes Auto
I n 3 ,i2=a

some obstacle prevented inspection of the seal. The ~ *[ $e
c

The question mark (?) in the "Conduit Seal Installed" column indicates that
h penetration was conservatively treated as missing the semi and arrangements were made te install a seal if it was missing.
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Firef Rones Seeke Suppression ; i 3
Fenetration Conduft Separated Conduit Detection System' m C

i UIdentification Stre by Fire Equipment Seal in in i Op
Section haber (Inctes) Marrier Class Installed Roca Room Ermarks 4 },

-f a in
4. (continued) F07658 3 3489 I % Yes Aa o Previously iden- r m

f M m3414 I&3 fez Yes Auto halon tified in LER
m86-007-00 as t -

2F341C0550 j m
2.

M7794 4 3501 R&3 Yes Yes Auto Previously iden- M
3501EC 1 h Yes Auto tified in LER 2

86-007-00 as m

[2F351C0563
=

F06054 3 3801 2&& b Yes Auto Freviously iden- Mo 9
3801FC 2 h Yes Auto tified la LER

_ X_ p
86-007-00 as a . m

30F371W1023 -

ro c
- ) H

? * X
o 9 d

B. Missing conduit 14645 3 1403 123&& Yes Yes Auto Halon 7 h
seals in fire 1301 R&4 No Yes Auto _ 7
bartfers between

,

Yes Yes Auto Halon
m y

areas containing 1451*. 4 1403 12344 ] j
eedundant safe 1301 164 h Yes Auto c
shutdoun enoponents I, )

11511 3 1410 I&3 Yes Yes Auto Nalon 7 d
1408 264 h Yes Auto 7 * O

W
17787 3 1410 1&3 Yes Yes Auto Halon E

,f
* 1408 2&4 h Yes Auto o r

o S'*
19540 3 1408 264 Yes Yes Auto $ _

"'

"
. =

"
$1320 '64 No Yes Auto 'j g
r

14231 3 1401 2&& Yes Yes * Manual | ~$8
3*gC1301 1%4 7 Yes Ar,t o o f2*

- 5g t ;|;
a

't o =* u
e -o3$a6 * The conduit terutnates near the chain Ifnk fence separating recess 1401 & 1402. The auto sprinkler system for room 1402 would o c

7, provide protection. - g5
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TABLE I C
D

I x

f Fire *C;Rooms Smoke Suppression -

g
,

Penetration Conduit Separated Conduit Detection System ( % O
cs C

Identification Size by Fire Equipment Seal in inSection Number (Inchen) Barrier Class Installed Room Room Remarks _ g j g
g m

B. (con t inued) PO4506 4 3605 123&4 7 Yes ** Manual
a r m

F mg3501 163 Yes Ye - Auto - m,,.

19420 3 1410 I Yes Yes Auto 3
-

<- i
- m

21320 I&4 No Yes Aut*o
-t

17964 3 3410 2&4 No Yes Auto Previously iden- p1
32

3416 1&3x' Yes Yes Auto Halon tified in LER
86-007-00 as

.g3
2P341C0519 -t >

{0P07342 3 3414 163 Yes Yes Auto Halon Previously ider-3410 2&4 No Yes Auto Halon tified in LER '
m m

86-007-00 as
- ] 3o j q,

OP34100551 ] = m
a X14516 4 - 1403 123&4 Yes Yes Auto Halon $ E1301 164 No Yes Auto - O

Oc.
- 2

* oo -4
_ g

C. Missing conduit 17571 4 1323 I&AFWP B No Yes Manum 1 A WP = Auxiliary
u C

seals in fire
Circuit p

barriers between Feedwater Pump 3 f -41335 I No Yes Auto * "
_

areas cord o alng O
redundant safe P06799 4 1413 Aux Shut- No Yes Manual | E

Z
shutdown circuits down panel

I&4 o )in which at least *

1408 2&4 No Yes Auto
- IEone train is

h {R( oprotected by 3 hour
fire wrap 9753 4 1411 12&4 Yes Yes Manual "

"as C

Cg $
" f1127 1&4 7 Yes Manual

| 8

.
** The conduit terminates in the bottos,of a panel located in the control room. A fire would be detected and quickly suppressedf N *$

O

5 by control room personnel. ,8"
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Fire I M
g Rooms Smoke Suppressiw | y5

a Penetration Conduit Separated Conduit Detection System' '! { rIdentification Size by Fire Equipment Seal in in I. :s 3S+ctinn Number Unchen) Barrier Class Installed Room Room Remarks } " m" c: 2C. (continued) 14243 4 1320 1&4 No Yes Auto {1127 1&4 No Yes nual M m
12465 4 1411 12&4 Yes Yes Manual S'

~

1127 I&4 7 Yes Manual 3 m

14232 4 1320 l&4 No Yes Auto
1127 !&4 No Yes Manual

o
14176 4 1325 I Yes Yes Manual C

1127 I&4 No Yes Manual

8050 4 1206 Motor & Yes Yes Manual -
k

O
-

g QTurbine
Driven _

"
, ~"U

o E'
1411 AfvP Cir- No Yes Manual - 5 Mcuits & a X123&4 ] E -4

- O10807 3 1326 Motor Driven Yes Yes Manual # O
AfvP-A - 2

1331 Yutbine ? Yes Manual CD d
Drive AIVP ~b 2

C
14172 3 1331 Turbine No Yes Manual _co 7,

Driven * -

AFVP-B
1326 Motor Driven Yes Yes Manual | ;

AFVP-A = 8< o 18 x
$ - cc G14I38 3 1324 AFVP A&B No No Manual

Circuits -
3 ..o
;j m c1323 AFVP A&B No Yes Manual N r E "

Circuits
~

| gg{
in 33 %
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Fire j $Rooms Smoke Suppression ta r-Penetration Conduit Separated Conduit Detection System Ig % 6Identification Size by Fire Equipment Seal in in g m
Section Number (Inchen) Barrier Class Installed Room Room Remarks { 2

* mC. (continued) 8051 4 1207 Motor Driven Yes No Manual { U m
AFWP A&B m-,,.

1326 1 No Yes Manual h
,P076I8 3 3404 264 No Yes Auto Halon Previously iden- $3401 1 Yes No Manual tified in LER 386-007-00 as m

]2P341C0559

P07985 4 I127 164 No Yes Manual Previously iden- H
w

1320 164 No Yes Auto tified in LER k -

86-007-00 as 7 5 m
2Pil2C0562 - ; 3O C
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Ca#away Plant April 8, 1988

2

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

ULNRC-1751

Gentlemen:

DGCKET NUMBER 50-483
CALIJWAY PLANT UNIT 1-

FACILITY OPERATIMG LICENSE NPF-30
LICENSEE EVENT REPORT 86-007-02

'ISSING FIRE BARRIER PENETRATION SEALS

The enclosed Licenace Event Report is stibmitted as a second
supplenental retort to LER 86-007-00 transmitted via ULNRC-1298, dated
April 17, 1986, Also reference LER 86-007-01 transmitted via
ULNRC-1365, dated Augtmt 29, 1986. This supplemer. .a1 report provides an
overall update to the event,

t

' & WM
J. D. Blosser

W Manager, Callaway Plant

| TPS/ /jih

Enclosure

cc: Distribution attached

i

Malry Ancsr P.O. Box 62Q Futtcyt MO 65251
_a
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cc distribution for ULNRC-1751

Mr. A. Bert Davis Mr. Thomas Alexion (2 copies)
Regional Administrator Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission U. S. Nuclear Regulatory Commission
Region III Mail Stop 13-E-21
799 Roosevelt Road Washington, D.C. 20555
Glen Ellyn, IL 60137

American Nuclear Insurers Mr. O. Maynard
c/o Dottie Sherman, Library Wolf Creek Nuclear Operating Corp.
The Exchange Suite 245 P. O, Box 411
270 Farmington Avenue Burlington, Ks 66839
Farmington, CT 06132

Mr. Merlin Williams
Manager, Electric Department Supt. of Regulatory Quality &
Missouri Public Service Commission Administrative Services
P. O. Box 360 Wolf Creek Nuclear Operating Corp.
Je f ferson City, MO 65102 P. O. Box 411

Burlington, KS 66839
Records Center
Institute of Nuclear Power Operations Mr. R. W. DeFayette
Suite 1500 Chief, Project Section 3A
1100 Circle 75 Parkvay U.S. Nuclear Regulatory Commission
Atlanta, CA 30339 Region III

799 Roosevelt Road
NRC Resident Inspector Glen Ellyn, IL 60137

D. F. Schnell (400)
R. J. Sonukai (470)
G. L. Randolph
J. F. McLaughlin
W. R. Campbell
R. P. Wendling (470)

F. D. Field (480)
A. P. Neuhalfen
t.. C. Passwater/D. E. Shafer/D. J. Walker (4/0)
G. A. Hughes
Z170.03 (QA Racord)
Z40LER (Z170.09 Commercial Record)
M. S. Evans
M. E. Taylor
H. Wuertenbaecher, Jr. (100)

S. L. Auston (470)(NSRB)
S. J. Bellers/J. D. Schnack
JDB Chrono
3456-0021.6
3456-0260
Z40ULNRC
A160.761
N. Date (Sandra Auston) (470)


