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PHILADELPHIA ELECTRIC COMPANY
23O1 M ARKET STREET

P.O. BOX 8699 ,-

1881 -1981 PHILADELPHIA. PA.19101 y
1215)841-4502

VICE PRESIDENT

October 3, 1983............ o....""'"

Mr. A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Limerick Generating Station, Units 1 and 2
Meteorology and Effluent Treatment Branch (METB)

Reference: PECO and NRC Conference Call Dated September 26, 1983

File: GOVT l-1 (NRC)

Dear Mr. Schwencer:

As requested by the Meteorology and Effluent Treatment Branch
Reviewer in the referenced telecon, we are providing additional
information concerning dust loading of the first HEPA filter in each
of the Limerick ESF HVAC filtratien trains with this letter.

The attached analysis of the dust loading on the first HEPA
filter in each ESF HVAC filtration train was discussed in the
referenced telecon. Based on results of the analysis it is concluded
that the dust loading on the first HEPA filter bank of the ESF HVAC
filtration trains will not exceed their dust holding capacities.

Sincerely,

$$|'

|

|

JTR/gra-I-3

Copy to: See Attached Service List

8310140093 831003
PDR ADOCK 05000352
A PDR
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cc: Judge Lawrence Brenner (w/ enclosure)
Judge Richard F. Cole (w/ enclosure)
Judge Peter A. Morris (w/ enclosure)
Troy B. Conner, Jr. , Esq. (w/ enclosure)
Ann P. Hodgdon, Esq. (w/ enclosure)
Mr. Frank R. Romano (w/ enclosure)
Mr. Robert L. Anthony (w/ enclosure)
Mr. Marvin I. Lewis (w/ enclosure)
Judith A. Dorsey, Esq. (w/ enclosure)
Charles W. Elliott, Esq. (w/ enclosure)
Jacqueline I. Ruttenberg (w/enclosare)
Thomas Y. Au, Esq. (w/ enclosure)
Mr. Thomas Gerusky (w/ enclosure)
Director, Pennsylvania Emergency Management Agency (w/ enclosure)
Mr. Steven P. Hershey (w/ enclosure)
Angus Love, Esq. (w/ enclosure)
Mr. Joseph H. White, III (w/ enclosure)
David Wersan, Esq. (w/ enclosure)
Robert J. Sugarman, Esq. (w/ enclosure)
Martha W. Bush, Esq. (w/ enclosure)
Spence W. Perry, Esq. (w/ enclosure)
Atomic Safety and Licensing Appeal Board (w/ enclosure)
Atomic Safety and Licensing Board Panel (w/ enclosure)
Docket and Service Section (w/ enclosure)
Jay. M. Gutierrez (w/ enclosure)

.
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DUST IDADING OF 'IllE FIRST IEPA FILTER IN EACH OF 'ITE LIMERICK ESP llVAC,

FILTRATICN TRAINS (SGIS, RERS, CREFAS) .

An analysis was performed to detennine the worst case dust loading that'

could be experienced by the first IIEPA filter of the ESF llVAC filtration
trains during accident conditions, h following conservative assturptions
were made for this analysis:

1) A HEPA filter dust loading capacity of 4 pounds per 1000 CFM of
rated flow capacity was used. This is the rec m nended dust loading
capacity given in ERDA 76-21 " Nuclear Air Cleaning Handbook", page 44.
Ihe conservatism of this assumption was verified by reviewing the'

dust holding capacities of the HEPA filters procured for Linerick.;

2) An atmospheric dust load of 2.0 mg/ cubic meter was used. Per ASHRAE,

1983 Equipnent Guide, page 10.1, this figure is seldan exceeded.
'Ihe conservatism of this assumption was verified by data contained
in the Limerick EROL, Table 2.3.1-9. This table shows that the
highest observed atmospheric dust load in the Pottstown area fran 1972
thru 1976 was 0.294 mg/ cubic meter.

'

3) No credit was taken for the dust renoval capabilities of the prefilter
banks which were specifically provided in the Limerick design to
protect the HEPA filters against excessive dust loading. In the
ERDA 76-21 " Nuclear Air Cleaning Harvhk", page 43, the following
statenent is made regarding the dust holding capacity of HEPA,

filters; "For HEPA filters it is often not an important factor since
they will be protected by prefilters, particularly in high dust

,

concentration applications"

4) For the Reactor Enclosure and Refueling Area Secondary Containment,
i :it was assumed that the isolated volume dust load would equal the-

assumed atsnospheric dust load of 2.0 mg/ cubic meter. This assumption'

is conservative since the normal, once-thru ventilation systens that
j service these areas are provided with supply air roll filter units.
| (Initial dust load of the Control Room was neglected due to it's smalL

volume and the continual filtration provided by the Control Roan HVAC
systen roll filters) . '

i

| ,

5) h post accident filter loadings were based on design basis outside
air infiltration quantities.

6) . HEPA filter bank loading was assumed to be uniform. Flow equalization
will be attained due to the equalizing effect of the upstream
prefilter banks and verified by HEPA filter in-place tests performed
per ANSI N-510.

,

'

7) It was as==~1 that dust m=nlations within the ductwork systan
would be negligible. h basis for this a===ption is as follcws:

a) Prior to installation of the permanent IIEPA filters, the
ventilation systens are cleaned and will be run to purge any
construction stage dust.

,

. .- .- _ --
'



-2-
,,

..

b) % e majority of ductwork that is utilized by the ESF filter
systens is also used for nonnal ventilation, at greater than or,

equal to energency flow rates. m is ductwork is therefore not
considered a source for dust accunulation that wculd be dislodged
upon actuation of the ESF filter systans. The only portions of
ductwork that do not experience nonnal air flws and cculd be
considered as potential dust accunulation points would be the ESF
filter systsu connection points between the isolation valves
and connection to nonnal ventilation ductwork or outside air
scurce. - (See attached sketches for connection arrangenents) . In
all cases, there is a nonnal operating flw path across the
connection point. From the following infonnation on the normal
distribution of atmospheric dust particles and their settling
characteristics (Reference ASHRAE 1981 Fundamentals, page 11.3)
it is apparent that the dust particles would follow the nonnal
ventilation air streams and not settle out in any appreciable
amounts to warrant a concern for exceeding the high dust loading
capacities of the HEPA filter banks:

1) Particles less than 0.1 micron - n ese particles travel
in Brownian motion and have no measureable settling effect.

2) Particles frm 0.1 micron to 1.0 micron - These
particles do have settling velocities, but they are so
low as to be negligible since nonnal air currents counter-act
tha settling.

3) Particles fran 1 micron to 10 microns - These particles
settle at a constant rate and appreciable velocity. However,
nonnal air currents tend to keep than in suspension for
appreciable periods of time.

(Note: Particles in the range of 0.1 to 1.0 micron
(itens 1 and 2 above) account for 99 Wwat of particles
in a. typical atmsphere by count and 72 percent by weight),

i .

| A. The pounds of atmospheric dust per cubic foot of air was calculated as
| follows: '

,

4
3[

.

| Pounds Dust 2 X 10 X 2.205 X 10 X1=

Cubic Foot gm 35.31 f

= 1.25 X 10 lb
f2

.

|
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.B. . Dust loading of the Control Ibm Bnergency Fresh Air Systm (CREFAS)
IIEPA filter bank:.

1) t e daily dust load due to the design basis outside air
required for control rom pressurization (525 CFM) was calculated
as follows:

-7 3

Tt;]X525 ftjX1440[minjPounds Dust = 1.25 X 10 lb
3 min / \ day /Day

= 0.094 lbs
day

2) W e dust loading c,apacity of the 3,000 CEM rated HEPA filter bank is
12 lbs. Based on the above daily dust loading, the number of
days tnat this syst s could ope ate before reaching its dust
loading capacity was calculated as follows:

Days = 12 (1bd 127 days=

0.094 lb

C. Dust loading of the Reactor Enclosure Recirculation System (RERS) HEPA
filter bar.k:

1) We dust load that would initially be removed frm the isolated
Reactor Enclosure Secondary Containnent Volume (1,800,000 ft'), was
calculated as follows:

'7 [1b }
5

Pounds Dust = 1,800,000 (ft ) X 1.25 X 10
\ftSj

= 0.225 lbs. (negligible)

2) 'ihe daily dust load due to the design basis reactor enclosure
secondary containment infiltration rate (625 CFM) was calculated
as follows:

,

-7
i

Pourds Dust = 1.25 X 10 [lb } X 625 ft ] X 1440 fminjq
Day \ft$ . (day / '

= 0.1125 lbs
day

3) % e dust loading capacity of the 60,000 CFM rated HEPA filter
bank is 240 lbs. Based on the above daily dust loading, the
number of days that this systen could operate before reaching
its dust loading capacity was calculated as follows:

Days = 240 (lbs) 2,133 days=

0.1125flbs
(days

,

)
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w ,q D. Dust 1maing of'the Standby Gas Troatnent System (SGTS) HEPA
j'! filter bank: s (Ncte.;' For SGIS, or.ly dust loads due to the Refueling'

[fp j Area Secardary ContainmenkIsolata.cn 11 ode vere considered. For
,

.] . Vthe Peatr Enclosure Secoidary Containment Isolation modo, all air
'

.

'Q,o,ing ;tio SGrS wmlrl have|been. already filtered by the RERS) .a 4 ,. s o . , - , .g,s,

%,. A ,\'

gl .
'

q. 4 // 'R.1)'(Thq cbst load,that kculd initially be rmoved frcm the
s

! .. f d|., n! Wislated Nefuelings7.r'en Secondarf' Containment (2,200,000 ft )3
-

* f '; Ms calculated as follows:: ,'
,.1 3 L

27
'' '

,

'' 3 ,,

4\ Pounds Dust = 2,200,000 (ft ) X 1.25 X'10 lb
i' .t ' !L a f _:r -,

,
.

3 {0.27.@.lbs (negligible'p ( 4j a.
>

.
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7 ,2) ., 'Ihe daily (ust load due to the design basis refueling area
.' ,

contzi nent' infiltration rate (764 CIH) was calculated as follows:.!- 2

e. } - *
* '\

^

, . - ~ .
'

Pounds Ddst'4 f.25 X 10 }X 764fft)X1440[ min)
3N j' ' ,} %y%g~ * ' , < |. \ u ytts) \uin) \ day)

'
<

,
6on.

r; e y.
< s , *

s ': \a ' \ ,r
' <

4- *
s. ' '' ' 3 =

,,sz , - 0.137 _l_e_s, ! , 4

-
<.

', ~ t ' | - 5,.4 ' '' '

dBy.Q \'y.

'

$ g s,^ h!
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' * 3)' 'Ihe dust Imaing capaci d of the 11,000 GM rated HEPA filter bank
j is 44 lbs. Based on the above dai'y dust loading, the numberXi o . .;

,;. \ 5 of days that this systm could opefate before reaching its dust-\ t,

' '

-

Q ,,{ ; loading capacity was calculated as'follows:
,r 1 ,

~, , ,

k| {I Days = 44 (lbs) ? = 321 days
s / L

0.137flbs|1
i

6 2 :| | ,l' \ day .
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J; c , Cidusico: Based on thh above' consan/ative analysis it is concluded that the
.J

",

i .<F - dust l'wiing of the first HEPA filte r bank of the Limerick ESF HVAC
'' ~

p! filtraticn trains will not result in excWing their dust holding
.;y- jN? capacities. %' -s
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