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SGAET FILECOpY

Power BuiLpinc
422 SouTH CHURCH STREET, CHARLOTTE, N. C. 28242

WILLIAM O. PARKER, JR.

Vice PRESIDENT i TELEPHONE: AREA 704 |
Steam PRODUCTION ’ 373-4083 |

December 28, 1977

Mr. Edson G. Case, Acting Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. A. Schwencer, Chief
' Operating Reactors Branch #1

Reference: Oconee Nuclear Station
Docket Nos. 50-269, -270, -287

Dear Mr. Case:

Section 20.103 of 10 CFR 20, as amended on November 29, 1976, requires
that respiratory protection equipment be used as stipulated in Regulatory
Guide 8.15 if credit is to be taken for the protection provided by the
respiratory protective equipment. Regulatory Guide 8.15 requires
specific Commission authorization to use respiratory protection equip-
ment not approved under the schedules in 30 CFR Part 11 or where there

is no existing schedule for approval of such equipment.

It is therefore requested that Commission approval be granted for the

use of the Elwood Nuclear Safety Model ENS-1560 two-piece air supplied

suit for respiratory protection. The suit consists of a slipover jacket
with a permanently attached sealed hood, positive sealing detachable

gloves and pants with permanently attached, completely sealed boots and
drawstring at the waist. The suit is made of .006 gauge self-extinguishing
polyvinal chloride with air distribution tubing.

The suit has been tested by Los Alamos Scientific Laboratory and test
results show that the material and performance characteristics of this
suit are capable of providing an acceptable degree of protection under
anticipated conditions of use. Test results are attached. A protection
factor of 1000 would be applied during use of the suit.

<

" Vefy truly yourgi

William O. Parker, J
LJB:vr
Attachment
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. REPORT OF TESTING OF TWO ATHOSPHERE SUPPLYING SUTTS

Perfofmed]by

Thomas O. Davis, Jr., Philip Lowry, and .Tom O. Moore

Respirator Research & Development -Secticn
Industrial Hygiene Group
Los Alamos Scientific Laboratory
_ v University of California
L , h - Los Alamos, New Mexico 87544

October 12, 1973

§$' é%‘ r ELWOOD
S7ANT  NUCLEAR sareTy
o (ED-“ 2180 ELM\oOD AV'E

| ma EUFFALO, NEW YORK 1426

SHFET AREA CODE 715-877.6527




1. Testing Procedurc A

. . .
‘ . .
. . . . . ‘
.
. .

All test° ‘were carried out in LnSL‘ resplrator flttlnq chamnkter.

The chal‘enge aerosol was. a Dolxdlecroe DCP aerosol, 0.75 pm '“ B

aerddynamic mass median diameter (AMIiD). The aerosol detector was a
LASL forward light seattering‘ohotometer. Penetration samples were =
'takeq from thé: brearh*ng region ins the hood. '_

Suit 1nternal Dressure was taPen at the upper cnest level. Sult

pressure was indicated by a Validyne ultra- low dlfferentlel pressure
sensor, with one pressurertap sealed and” the other pressure tap con-
.nected'to tho-suit chest region. The pressure sensor was not callbrered,
ebut vas used to 1ndLCatc relative pressures.

‘Three ln_ernal air -temperatures were ecorced The locations
were; upper chest region, forearm, and mid-calf. The leg temperature
was taken from‘thé leg being cooled by the leg air tube. The tempera--
ture sensors were Yellow Springs Instrument Company's thermistor ther—e
mometers. The thermistor probes are designed'to measure‘air tempera-
ture only. ; - | , | | _

The eupply'air flowrate was measured by'an orifice’meter tube
with a Magnehellc as the. “eadout The orifice tube was calibrated by

o]

connectlng the tube output to one of the suits, placing the suit in

a sealed c01ra1ﬂ,_, and msasuring t

e
.4

e outgut from the conFa_u,r. Cali-

'U

braelons were made for each integer flovraee from 1 o 10 cfm inclusive.
The callbratlon for each f10ﬁraee was made approximately 0.3 cfm hlgb—
‘er then the integer flowrate recorded in order-to compensate for the-
pe 1ietration samc11ng Flowrate. The supoly air was 73°%F and 5% rela-

A series or exarcises was per:ormed by the subject at each tested
'floﬁrate; The exércises were chosen as being basic body movements.
Othor movements can be taken as combinations or refinements or-these7
movements. The exercise series was: |

1. Stand, arms at sides

2. Bend at waist, touch toes

3. Run in place, lifting knees high (to'simulate cllmblpg lad-
ders and stairs, and a heavy workload) -



4. Lift arms above head, lower arms _ _
5. Lock-hands front of chest, twist 4'!50 from side to side
€. Stand, arms at sides ' | '
The excrciscs were performed jn‘tho_ordor listed. Each7cﬁefcise
vas performed'for one minute, or until the leak indieation stabilized.
If a leak oceurred durihg an exercise, a purge time was allowed before
beglnn¢ng the next exercise. The purge time lasted until the leak ln‘
" dication T‘eturned to the sedentary leak levels for that flowrate.

IT. Aerosol Penetraelon Test Results

—

Table I gives the percent penetrations for the tests on the Sny-
der suit. A "T" in a box indicates general penetration levels were
so high that the teet was terminated to reduce the subject's exposure.

Table II gives the percent peneﬁrations for the tests on the
'Mound bubble suit, without pants' suspenders.

Table IIT gives the percent penetraticns Lor the tests on the
Mound bubkle suit, with panes suspenders.

The testing shown in Table III was performed because the opera—
tor observed that. as the pants’ of the tound su’t rode lower as ex-
ercises contlnued, the penetrations 1ncreased.- Cord suspendero.were o
 ﬁade'whiéh~Held the waistband of the pants as high as possible.

Tests while using sueCehdere were made, as shown in Table III Table

III does show lower, and less erratic, penstraticns.



P }A; Snyder Suit

The suit w,buQ 'not' hold any pressure. ‘\?hilc the subject

~was. standing still' the prosqure Sensor vwas LorOcd at each flowrate.

The bendlng everc1gca showed sudden pulses from zero to ~3" of H,0

‘pressure. Tnls may have been kinking of the probe line. _ But bend-

1ng always showed high penetratlons, so rapid pressure pulse may
have been ~aiding aerosol dispersion.
B. Mound Sult-::ﬂs 560 )
The pressure inside the suit at chest level never went nega-
tive. The amount of p051tlve pressure aepended on the flowrate. The
amount of p051t1ve pressure at a flovrate could be reaauraoly les-

sened by the subject's normal inhalation even at SUDDlj flowrates as
high as 8 cfm.

IV. Internal Suit Temperatures

Table IV gives the temperature results for the Snvder suit tests. .

Table V glves the tempcrature results Fo* tha Mound suit test
V. Subject s Comments

A. Snyder Suit
| 1. Pants suspenders, good{
2. Shirt tie-downs, good.

3. . Drawstrings. at pan s and shirt wa1f‘banao, not good;

would not draw tlgh enougin..

4., Air delivery system very -’ annoylpg, air. jet dlrected at
right eye, causes severe headache after one hour. ,
5. Arms and legs receive'virtually no ccoling. Inside of

suit, arms and legs coverad with condensed sweat after one hour of

testing.

B. Mound SuiP7J5{5q51c3

l. Pants ard shirt elastic walsbbandq,-gocd.

2. . Shirt needs tie-dowms. = : :

3. SultAuncomfor_ably inflated even at low flowrates.

4.  Air delivery System‘ir:itates cyes and ears. Suggest
some kind of baffle to keep air jets out of eyes.

5. Arms and legs receive virtually no cooling .inside ci
sult,arms and legs covereﬂ with condensed sweat at the end of one

hour of testlng

AU B T

{ \4l.




-.'Vfﬁ 'aUlt Comparlgon .
" A, Aerosol Penetral_lon o o ‘
’ The round bubble suit, with pants suspenccrs, has lower and
less erratic penctratibns than the Snyder suit ox the Mound bubble:
suit without pants suspenders.' ‘ |
‘B. Internal Pressure o
' The Mound bubble suit always maintainedja_positiVe internal
'_préssure. " The Snyder suit never showed a measurable positive internal
pressure. , : ' | '
C.. ‘Internal Temperature .
‘ ‘Both suits maintaired a ra*rly constantvchest reglion tempera--
ture. Neither suit provided effective cooling for the extremities.

VII. Poco nendations

The Mound}bubbﬁe suit with pants suspencars provides the better
probectlon of the two suits tested The tound bubble suit had the
better wearer response of the ) suits tested. Internal temperature
of - the suiﬁs was comparable. Therefore, we recommend the use of.the
. Mound bubble suit with.suspenders to nold the pénts waistbahd as high

as possible..




Teble I

. PERCENT DENETRATION vs EYERCISE
AT VARIOUS FLOW RATES: SNYDER SUIT

Flow Rates (cfm)

Exercise 1

10

Standing T
Bending

Running
Lifting arms

Twisting

_H 3 3

Standing

Purge time from
maximum ‘leakage
(Min) T

'0.01  0.003

2 3 5 6 7 g

.00l " 0.001
.28 0.50
5 0.2
45 0.4
12- 0.3
001 0.002

.02 0.01
2.0 .1.5 |
1.5
1.0
0.5
0.008

2.4
2 1.9
02  0.013

0
0
g 1.0
. .
2

O M = = W O
‘» .

(o)}
o o o = O O

H 3 3 3

aa o +H o +— O

. 001
55

17
.001

0.00
1.3

0.01
0.3:
0.03
0.0




Table II

sz - 1S¢o

' PERCENT PENETRATION vs EXERCISE

AT -VARIOUS FLOW RATES: MOUND SUIT - WITHOUT SUSPENDERS

Flow Rates (cfm)

Exercise T2 3 4 5 G 7 8 9 10
Standing 0.001 0.001 0.002 0.004.-0.00L 0.003 0.001 0.004 0.001 0.001
Bending 1.8  0.0l14 0.04 0.35 0.005 0.024 0.022 0.004 0.020 0.001
Running 1.6  0.017 0.0l11 8.0  0.004 0.84 - 0.014 0.001 0.001
Lifting arms T  0.004 0.005 - 0.001 -~ - 0.004 0.053 0.001
Twisting T 0,002 0.004 = . 0.002 - - 0.005 0.001 0.001
Standing - T . 0.002. .0.003 0.005' 0.001 0.003 0.004 0.001 0.001
A

Purge‘time from
max leakage :

3 4.5 - 2 -

(Min) 3.5 1.5

Note: ( - ) indicates readings were indeterminable



TABLE III
C&Sv!VLo

o PERCENT PENETRATION vs EXERCISE
AT VARIOUS FLOW RATES: MOUND SUIT - WITH SUQPTNDFRS

. Flow Rates (cfm)

Evercise 1 2 3 4 s .6 - 7 8 9 10
Standing T 0.002 <0.00L 0.001';0.002 0.002 0.001 0.001 0.002 <0.001
Bending T 0.004 0.19 0.003 0.032 0.004 0.002 0.011 0.003 <0.001
Running T 0.26  0.16 0.015 0.013% 0.006 '0.003 0.002 0.002 <0.001
Lifting arms. © 0.005 0.004 0.004 |
Twisting |  0.005 0.004 0.003
‘Standing - | 0.002 0.002 0.003

Purge time from

max leakage _ o .
(Min) , : S 1 1 - 0.5
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i  TABLE 1V )
o] | - |
kg AVERAGE TEMPERATURES (F) DURING EXERCISES
7 AT VARIOUS FLOW RATES: SNYDER SUTT
: f‘l.ow Rates (cfm)
B Exercise 2 R | s 6
o Arm Leg Chest  Arm Leg Chest  Arm Leq Chest. Arm Leqg Chest Z\rm‘Lc-cr._‘_C_}
‘ | ‘Standing .86 8L 81 - 82 78 80 82 82 77 84 75 79 80 75
Bending = 88 82 82 82 78 81 82 80 g0 85 77 79 80 77
Running - 8379 82 78 75 80 85 76 80 80 76
Lifting arms | 82 80 82 79 76 79 g4 7s 79 80 . 74
Twisting . 8573 81 g0 76 79 85 75 78 50 . 75
Standing S 85 78 8l 79 76 78 84 75 79 80 75
Flox{g Rates (cfm) ST
~ Exercise 7 o g -9 10
‘ . o ~ Arm Leg CHeSt'_ Arm_"'Leq' Chest Arm Leg Chest Arm Leg Chest
Standing 80 74 77 82 74 78 88 .78 80 87 76 80
bending . 02 77 79 82 76 78 87 73 80 g7 78 .80
Running 83 74 79 8176 78 90 79 80 88 79 . 80
Lifting arms 82 74 78 . 80 75 .78 - 88 80 . 80 89 77 80
Twisting 81 74 78 82 76 78 85 77 80 89 78 . 80

Standing - 82 74 76 82 77 79 85 77 80 88 77 79




TABLE V -~
(}_’_’NS -/S(oo) '

'AVERAGE TEMPERI\TURES (9F) DURIMG EXERCISES
AT .VARIOUS ‘T‘LOW RATES : MOUI\:D SUIT

Flow Rates (cfm)

Cxercise A 2 : 3 4 ) o 5. ' ‘ 6
. " Arm Leg Chest Arm.Leq Chest - Arm Leg Chest ‘arm Leq Chest Arm Leg Ches
" standing | 68 83 82 89 86 82 . 83 86 80 78 80 78 83 84 80
Bending | 87 83 83 g9 86 83 83 84 80 79 81 . 79 83 -84 81
Running ‘87 82 84 90 85 84 . 83 82 82 80 80 80 83 83 82
Lifting arms g6 g4 83 ~ 89 87 83 82 84 Bl g0 82 80 82 84 81
Twisting 87. 83 B3 90 85 83 82 84 81 g2 81 79 82 383, 81
tanding 88 85 83 . 90 86 83 83 84 81 g1 81 79 83 3% 30
Flow Rates (cfm) i
" Exercise 7 e 8 , | 9. 10
‘ Arm Leg Chest  Arm Leg Chest Arm Leg Chest ~ Arm Leg Chest ,
_Standlng ss 83 82 _ €4 84 80 83 83 8O 82 80 78 :
Bending 'gs 83 82 83 83 80 88 83 8l 84 81 79
Running ‘.88 84 83 g4 82 81 g8 83 82 . 85 80 80
Lifting arms 7~ - 84 82 83 84 ~ 81 gg 84 81 86 84 79
Twisting g9 83 82 82 84 81 © 90 83 8L 86 82 79
s gL 84 82 8L 90 83 80 g6 81 79

' standing 89 86




