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SAFETY EVALUATION BY THE OFFICE OF'NUCLEAR REACTOR REGULATION
RELATED TO PRESSURIZER HEATER "TRANSFORMER BARRIER DESIGN
TO FACILITY OPERATING LICENSE NO. NPF-16
FLORIDA POWER AND LIGHT COMPANY ET AL.
ST. LUCIE PLANT, UNIT NO. 2

DOCKET NO. 50-389

BACKGROUND

During a Power Systems Branch site visit in 1982, the staff identified
two transformers in the cable spreading area as "high energy equipment"
that could produce missiles should failure occur. The licensee

committed to install a suitable barrier around the transformers to
preclude potential damage to the surrounding equipment from missiles
should the transformers fail. On February 27, 1984 the licensee
submitted a letter report, Reference 1, outlining the action taken

to contain missiles in the transformer area. This Safety Evaluation (SE)
reports the staff's evaluation based on the February 27, 1984 submittal

and subsequent discussions with the licensee's enaineerina personnel.

DISCUSSION

The two 'transformers that supply the electrical power to the pressurizer
heaters are located in the cable spreading area in the Auxiliary Building
at elevation 43.0 feet. Should these transformers fail, missiles could
be generated that could damage the cables and equipment in the surround-
ing areas. To prevent these missiles from impacting vital equipment,

the Ticensee has proposed to construct a missile barrier around each of
the transformers. The barrier is 7'-6" long by 6'-2" deep and 8'-3" high
and encases each transfonner'individually. The barrier is constructed of
a frame covered with grating. The grating stops the missile from escaping
the barrier and the frame supports the grating.
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‘Details of the barrier are shown in. Fﬁgurefl. The frame of the barrier is
constructed of square tube columns and square tube horizontal members. This
frame is anchored to the concrete floof by four expansion anchor bolts at two
corners and five expansion anchor bolts at the other two corners. The grating
is composed of bars spaced at 1-3/16 inches on center, sandwiched between the
supporting frame and horizontal square tubing bolted to the frame. Where small
missiles could penetrate the spacing between the grating bars, 3/4 inch flat
‘steel plates were welded to the transformer side of the grating to stop the
potential missile.

The 12 potential missiles that could escape from a ruptured transformer case
range from a 0.2 square inch plug (0.34 1bs) that could attain a velocily

of 70 fps to a relief value (35 1bs.) with velocity of 43 fps and impact an
area of 50 square inches. The missile with the'host energy was the manhole

cover (17 1bs) with a velocity of 135 fps and an impact area of 240 square inches.

The barrier was designed for loads that result from the impact of a
missile in combination with the barrier dead weight. Only one missile
at a time was considered to impact the barrier. The Ballistic Research
Laboratory (BRL) formula was used to determine the required barrier -
thickness to prevent perforation.

Using a maximum ductility ratio of 10, the loading on the tubular frame from
the missile impact was determined by calculating the grating reactions by a
standard plastic analysis technique as outlined in a textbook by B.G. Neal
(Ref. 2). The procedure is iterative, requires a starting assumption for the
ductility ratio, and is based on the plastic bending of a uniform simple
supported cross section beam. The computations produce a required ductility
ratio that is then compared to the assumed ductility ratio. If the ratios are
different, the assumed ductility ratio is then modified and the calculations are
repeated. This procedure is continued until the required ductility ratio is the
same as the assumed ductility rat1o. The procedure is further discussed in
Reference 2.
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The missile barrier was also evaiﬁaféd fgﬁ seismic loads. The seismic loads
were combined with the barrier dead 1oad. The natural frequency of the barrier
was calculated and the corresponding acceleration was obtained from the Elevation
43 feet Auxiliary Building floor response spectra for 2% damping: this value was
0.7g for horizontal acceleration. A conservative value of 1.0g was used in the
analysis. The three directions of motion were combined using the square root of
the sum of the square (SRSS) method as required by the FSAR.

EVALUATION AND CONCLUSIONS

The staff has reviewed the February 27, 1984, licensee submittal and subsequent
jnformation provided by the licensee. Methods used to detemine the required
missile barrier thickness and to include effgct% of seismic loads are acceptable.
Also, the steel plates welded to the inside face of the grating to prevent exit
of potential small missiles were properly analyzed and designed.

The design is adequate to prevent the potential missiles described from exiting
the barrier. Therefore the design, as presented, is acceptable.

Principal Contributor:
H. Polk )
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1. Letter FP&L to Darrell.G. Eisenhutr dated February 27, 1984 with

attachments. ’
2. B. G. Neal, "The Plastic Methods of Structural Analysis", Chapman

and Hall Ltd., pages 172 - 175,
3. Letter FP&L to James R. Miller dated June 27, 1984 with attachments.



12X %4

-4

CI—ar—r—aar—

iy
Y

5

) 010 50000 00 DR 2 35 2 0L E0 U6 AL S0, B S A . O D

e B e i A S T = B

x

0 9.2 I8 01 18 18 U0 0 00 0 A0 O 30 A 0 15 0 05 B 0 AL s

S S TR S

sot-d

QN

—— TRANSFORMEGR;

o

N

Vi

4 «
e w LAY
N .~
3
-
= -
- 3 <
K
e -
A
- oo ¥
® EL N
.5

"
x
5
&
N
»
A
* ¥

R " - ,‘; . :{
.?XZX:'{, SQUART, T48<
e R

]
.
L4
.
PANEL
P) -
A ey S e S O T T T e
I I T TLILIIIIITIIX IO X LI AL LI
o S —— ._.._‘.l Baat~of

A

1A -

/}ZTN’ ek

¥ GrATVG -

"”

4 FZXZX ,/7 "

SQuane N
v~

Typrcr-

HocyzauTAn

MH:M Aer.S

3Fx3x e

SoupRe TVA@ 4
Cohvrum _/

FICURE 1

TiF

-4

]

i
| S S S

-1 |3

tH L
A
HHIF

o "
LN S SO SENE I |

11

— —
$

’ Jj] Ak GraTmG(rr) [

.]— 0 o e Irﬂm -4
{
[IRENARARNIN I
Ot
H J
1

;
o =
,

P
R
-
> »
Joss} I8
gl ~
v
®
-~
. -




7.

by

-

r 3

e e = -l
TTYTYY oo

TR
TrYTY T T

vy

. ==

e

| 4
"
T . ‘
U Rt B e e 3
P NI g [} L v
i Rxzx % seuars T
N . LN & DRERIN I8
l \s! » SR '*
- TRANSFORMER o I ‘ . t
\ L.I._... ¥
L , . MNcc ] ‘
. | o AR GRATIG(11P) :
. -
u’ o L ” .
< .4&‘24\’2,\'/;/ . -1 .
" 5 ﬂd - o > T J - -~
. (EIl} 320a it 4
= ;.___A———n—r—:nr-.tﬁ T)’r.(,ﬂb . | il ¥
e e L O I L HogiaramAL '
-~ ot M ders . 1
/ 62t AP , I
PLAN Bl | . E
! ¢ .
Y GrATIG . LK H
w £ ) A
3x3'x It 1 1Sl |
SovARS TVA@ » R
Cgk XN ——.—-/: .
o RiD [l 4300
e AR S Rt L L :4.0.'.'.l







