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EXPERIENCE WITH MAY PACKS IN THE

NUCLEAR SAFETY PILOT PLANT

L. F. Parsly, Jr.

ABSTRACT

May packs have been used extensively in
the Nuclear Safety Pilot Plant to collect
fission product samples. This report presents
our experience and indicates areas where further
development is recommended. We have not tried
to present all available data, but rather to
present and discuss typical results.

Particular problems include 1) possible
loss of efficiency by silver-plated copper
screens in the presence of 100 + % relative
humidity, and 2) excessive deposition of
particulate material in inlet check valves
when sampling steam-air mixtures. We think
the latter happens because the valve surfaces
are wetted by condensate,

INTRODUCTION

The Nuclear Safety Pilot Plant (NSPP) is an experimental
facility for study of the behavior of fission products in
containment systems.lm7 It includes a 1350 ft3 (10 £t dia
by 15 ft straight side) vertical cylindrical pressure vessel,
a furnace in which UO, fuel specimens can be melted by means
of a plasma jet, a filter test loop, other auxiliaries, and

sampling systems.

May packs are air sampling devices used principally to
characterize iodine. The device as originally devised by

F. G. May of the Atomic Energy Research Establishment,



Harwell, England, consisted of specially cleaned copper
screens, a millipore filter, a charcoal-impregnated fiber-
glass filter and an activated charcoal bed. This since has
been modified in several ways, and versions used in the
Nuclear Safety Pilot Plant are described in the body of the

report,

May packs have been applied in the NSPP to take samples
of the model containment vessel atmosphere, the gases being
transferred from the furnace into the model containment
vessel, gases being purged from the vessel after an experi=-
ment, and gases being circulated through the test filter
system. Some of the experiments have involved dry air atmos=-
pheres; others have involved air-steam mixtures, In the
latter, the relative humidity is always 100% and some en-
trained liquid water may be present. We have used up to
110 May packs in a single experiment, and over the past three

years have used several hundred May packs in our experiments,

Consequently, we have accumulated a wealth of data on
the performance of May packs in various experimental situ-
ations. The purpose of this report is to summarize our
experience, and to disseminate the information we have ac=

cumulated on May pack performance.

SUMMARY AND CONCLUSIONS

We have found modified May packs to be reasonably ef-
fective sampling devices both for runs in which icdine is
present alone and runs in which a mixture of fission products
is present. Our data show that May packs are effective in
collecting essentially all of the activity in the gas

samples,

We believe that there are several short-comings in the
present May pack design and that scome simplification of the

devices is also possible. We do not consider it desirable



to collect as much of the particulate activity as we do on
the inlet check valves. We plan to try keeping the valves
dry by using a steam jacket to maintain them at a high
enough temperature to prevent condensation.

We suspect that I, behaves in a different way in the
presence of steam than it does in dry atmospheres. We would
like to see experiments conducted to obtain data on the
behavior of known iodine compounds in May packs under various
conditions. These conditions should include 100 + % relative
humidity (i.e., air completely saturated and some liquid
water present),

We feel that the best filter medium for particles has
not been found. The ideal particle filter would have
>99.95% efficiency, be readily soluble (but not in water) and
adsorb a negligible quantity of iodine. Solubility is de~-
sirable from two points of view: it facilitates electron
microscope slide preparation and it makes it practicable to
dissolve samples and use some wet chemistry. Our analytical
chemists found it almost impossible to get all of the activity

off of the absolute filter medium.

We believe it is worthwhile to make a DOP (dioctyl
phthalate) test on each May pack to assure proper instal-
lation of the high~efficiency filter. When we first did
this, we found low efficiencies (ranging down to 85%) on
approximately 25% of the May packs, These results led us to
modify the filter installation in order to seal the filters
better. However, we still find 10 to 20% of the filters
initially fail the DOP test (we require >99,95% efficiency).

We believe the role of the charcoal paper should be
evaluated critically. We are not sure what, if anything,

it is telling us.

We recommend the use of only two charcoal beds, since
our data show that additional beds collect neglibible amounts

of material.,.



Our recommendation for a May pack would be as follows:
1. 1Inlet check valve (to isolate the May pack

when no sample is being taken)

5 silver-plated screens

Absolute filter

Charcoal bed

Charcoal bed

[ B N VU o

We suggest analyses be run as follows:

1. Composite of swabs of check valve inlet and
outlet sections plus check valve internals.
Silver-plated screen No, 1

. Silver-plated screen No, 2

Silver-plated screens Nos. 3-5

Absolute filter

Seals, etc., associated with filter

. Charcoal bed No. 1 (assembled)

Charcoal bed No. 2 (assembled).

o N o~ A W
. o .

This is a significant reduction in the number of samples
to be analyzed over the totals of 23 (complete loading) or 13
(silver screens plus charcoal paper omitted) which we had in
many of the NSPP runs. We suggest that a soluble absclute
filter should be used and that wet chemical analyses should
be used whenever there is a complex fission product mixture
and one isotope dominates. It should be possible to develop
procedures in which some fractionation is done and gamma ray

spectrometry is used to resolve resulting simpler mixtures.

We think it will be helpful to count the first two
silver-plated screens separately from the remainder because
the ratio of activity on these two in particular appears to

give some significant data on how iodine is behaving.

Any sampler loading one recommends is necessarily a

compromise. On the one hand, we want to get all of the



useful data possible; on the other, we need to keep cost and
time for sample preparation, unloading, and analysis within
reason. We feel that the recommended loading and analytical

procedure represent a reasonable compromise,

EQUIPMENT

In this section we describe how the May packs are
constructed, procedures for assembly and testing, operational
techniques and procedures for disassembly and analysis.

Since the purpose of the NSPP is to study the behavior of
released fission products under conditions simulating those
in a water reactor containment building after a loss=-of-
coolant accident, most of our operation must be carried out
remotely, and many of the experiments have been done in steam
atmospheres. In the early stages of the program, we decided
that it would be best to put the MCV atmosphere samplers
inside the vessel. This minimized problems of losses in
sampling lines and condensation of steam in the samplers,

and we believe it was a good decision.

The purpose of a May pack is to differentiate among
the several iodine forms which may exist. The chemistry of
iodine is complex, and several iodine forms have been
identified. These include elemental iodine (I,), hydrogen
iodide (HI), particulate forms (which probably include both
solid iodine compounds and I, or HI adsorbed on other solids),
methyl iodide and its homologs, and unidentified high-
molecular-weight organic iodides. The intent in the original
May pack was to collect I, on copper, particulates on a
membrane filter, the high-molecular-weight organics on char-
coal-impregnated filter paper, and the lower-molecular-weight

organics on activated charcoal.



May Pack Proper

The May packs for the NSPP have gone through a good deal
of evolution in the course of time. Because of the large
number of May packs in use, we felt that ease of assembly
and disassembly was an important design criterion. In retro-
spect, our original design (Fig. 1) was too simple. It was
impossible to prevent by-passing of a significant part of
the flow through the annulus between the inner tubes contain-
ing the filters or charcoal and the outer tube. 1In our
present design (Fig. 2) we have overcome this problem by

using O-ring seals.

We have used several different particle filter media.
We started out using membrane filters. Standard cellulose
membrane filters are advantageous in that it is fairly easy
to prepare electron microscope slides. However, we found
that they wouldn't take the temperatures required for steam
runs. High temperature membrane filters are available, but
generally these are not easy to dissolve so that the ad-
vantage of easy slide preparation is lost. Our second choice
was Millipore type AP-20 fiberglass filter medium, Finally
we used high—-efficiency particulate air filter (HEPA) medium.
We did the latter primarily to be consistent with other
groups at ORNL. Using the HEPA filter medium has the dis-
advantage that we cannot buy filters cut to size; usually we
get them by disassembling a commercial filter and punching
out discs with a gasket punch. The AP-20 medium appeared to
give satisfactory performance and can be bought cut to size,
All of the filter media appear to collect elemental iodine.
Our original thought was to place the silver-plated screens
upstream of the particle filter. We felt that whenever both
iodine and particulate fission products were present we could
use data on the particulates to estimate how much of the
particulate iodine might have been stopped on the screens.
Recently, we have placed the absolute filters first to be

consistent with other workers.
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We have used five silver-plated 80-mesh copper screens
in most of our experiments. We use silver plating because
while freshly degreased and de-oxidized copper is more
efficient than silver, its shelf-life is measured in hours,
while silver retains its efficiency indefinitely. Our May

packs frequently have to be assembled 2 to 4 weeks prior to

We use three Whatman type ACG/B charcoal-impregnated
filters to collect the easily adsorbed organics. May es-
tablished a precedent for using this material. It seems to

be effective, and we have had no reason to change. We have

use.

run a few screening tests on other charcoal-impregnated media;

none we have tested has been as effective as the ACG/B.
Generally, we are not interested in doing sampling media
development at the NSPP,

We then use four activated charcoal beds each one-inch
deep. We originally used MSA-85851 charcoal (prior to its
recognition as a specific for radioactive methyl iodide),
This was replaced by Barneby-Cheney Type MI 10x20 mesh.
After Parker et al.,8’9
a high efficiency for collecting methyl iodide under rather
adverse conditions, we procured some more of it and started
using two plain charcoal beds and two impregnated charcoal
beds.

May Pack Clusters

In most cases we need to be able to collect a series
of samples from a given sample point during an experiment.
To accomplish this, we have designed May Pack Clusters. In
these we install several May packs at a given location in
a suitable housing, with some means of remotely connecting
these in sequence to a vacuum and flow metering system. Up
till now, we have designed three types of clusters:

(1) A twelve-May-pack cluster for installation
inside the MCV (Fig. 3)

found that the MSA-85851. charcoal had
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(2) A six-May-pack cluster used for applications
external to the primary system (Fig. 4)

(3) A steam-jacketed three-May-pack cluster for
sampling the line connecting the furnace to
the MCV (Fig. 5).

For the first two of the above, we used Gelman se-
quential valves (Gelman Instrument Company, Ann Arbor,
Michigan), for indexing. For application inside the MCV at
elevéted temperature we replaced the gearmotor furnished
with the valve by an Enercon (Energy Conversion Systems
Company, Grafton, Wisconsin), stepping motor and replaced
the inner valves (bicycle tire valves) with ones containing
Viton elastomer;parts. For the three-element clusters, we
used solenoid valves downstream of the May packs to control

flow.

Sample Flow Metéring

We originally set flows prior toka run and assumed these
would remain constant. However, we ultimately concluded that
direct measurement of the flow as each sample is taken is
necessary and evolved the following system. The sample
leaves the MCV through a vacuum line which is pitched in the
direction of flow. A Research Contrdls pneumatically actuated
miniature control valve is used to regulate flow. The air to
the valve actuator is controlled by a manual loading station
on the panel. The line continues to a condensef located in
a chilled waterﬁ(5O to lOOC) bath. Leaving the bath, the gas
stream passes through a glass-wool plug to remove entrained
moisture and then through a capillary flowmeter. The absolute
pressure at the inlet to the capillary and the pressure dif-
ferential across the capillary are sensed by pnéumatic trans-
mitters and displayed on indicators on the control panel.
Calibrations of flow vs differential‘pressure were made at
several inlet pressures,aﬁd flows are read from the cali-
pration charts.
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PHOTO 84386
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Fig. 5. View of NSPP Furnace Area Showing Two
3-May Pack Cluster Assemblies.
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Backup Sampler

One question which is sometimes raised is: Do the May
packs collect all of the sample? To try to answer this, we
have provided a backup system on the exit gas from groups of
May packs. This comprises the chilled water trap described
above, a Drierite bed, and a charcoal bed maintained in a
refrigerant bath at ~-50° to -55°C.

EXPERIMENTAL PROCEDURE

The May packs comprise five subassemblies. One sub-
assembly tube contains the particle filter, silver—-plated
screens, and charcoal paper. Four tubes 1l-in. dia by 1l-in.
long contain the charcoal. These subassemblies are assembled
and pushed into the May pack tube (Fig. 2). At this point,
each tube is given a DOP (di-octyl phthalate) test to verify
proper installation of the particle filter. All assemblies
found to be less than 99.95% efficient are reworked. The
May packs are then assembled into clusters and the DOP test
is repeated. In addition, flow checks are run to demonstrate
that all iunner valves of the sequential valve operate properly
(no flow unless vacuum is applied to the particular May pack;
normal flow when vacuum is applied). After completing the
above bench checks, the May packs are installed and the flow

checks are repeated in the field,

A sampling schedule is worked out in advance of each run.
For the MCV May packs we use a standard flow of 1 liter/min
(nominal) and sample for periods ranging from 5 min in the
early part of a run to 2 hr very late in a run. The sampling
period represents our best guess as to the amount of sample
needed to give sufficient activity in the samples. We desig-
nate one of the first 6 samples to be a blank. We have found
the blank helps in twe ways. It defines '"zero'" for us. The
gamma spectrum analysis usually finds some activity in all of

the May packs; by comparing with the blank we can tell whether
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low activity measurements are real. Also, it gives us a
reference point in the sample sequence. We have no other
feedback on the sequential valve position when we use the
Enercon drive and, in spite of a great deal of care on the
part of the operating crew, sequencing errors occasionally do
occur, Using the blank as a reference point, we can determine

the correct sequence and salvage the data.

We record the upstream pressure and capillary dif-
ferential pressure data at intervals during the sampling
period. Unless an ice plug is forming in the low-temperature

backup trap, the flow systems have proved to be quite stable.

After the run is over and the MCV has been purged, we
start removing the May pack clusters from the vessel, Each
MCV May pack has a vacuum line connected by means of a Snap-
Tite coupling (Snap~Tite, Inc., Union City, Penna.) and three
electrical conductors. The coupling is disconnected using a
.remote tool designed for the purpose and the electrical leads
are cut. The clusters are then fished out, bagged and surveyed.
Depending on the amount of activity found on the outside, dis~
assembly is done in the open or in a glove box. The May packs
are usually transferred to a hood where they are disassembled
and the samples are bottled. An occasional sample will be
too hot to handle in a hood; such samples are disassembled in
a hot cell,

The inlet check valves used on the May packs are dis-—
assembled. The inlet and exit body sections are swabbed out
and the ball, seat and spring are removed and bottled as a

sample.

Practically all of our samples are analyzed by quanti-
tative gamma ray spectrum analyses. Because very large
numbers of samples are produced (one May pack cluster gives

276 samples), it would be impractical to do otherwise.
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Similar procedures are used for the other types of
cluster.. The three-May~pack clusters collect the most
activity and must be removed remotely. The six~May-pack
clusters are usually left in place until all remote un-
loading is complete and initial decontamination of the
furnace and MCV is done. Then the cell is entered and they

are disconnected and removed.

TYPICAL EXPERIMENTAL RESULTS

In this section we present examples of the results we
have obtained under different experimental conditions in
the NSPP, Our purpose is to present illustrations of the
behavior we have observed rather than to include all of the

data we have,

Results from NSPP Run 167

The first data set is from NSPP Run 16. This run was
made at room temperature and low pressure, using elemental
iodine with 1311 tracer. It represents perhaps the most
favorable condition for May pack operation, and we consider

it a base-line case for May pack performance.

The data collected by one of three May pack clusters
installed in the MCV for Run 16 are presented in Table 1.
The table presents the time the sample is taken (midpoint
of sampling period), the volume of MCV atmosphere taken as
sample, counts on each component, and subtotals for each
class of component. The data were taken on a 200 channel
analyzer using a Nal (T£) crystal and reduced to disinte~
grations per minute 1311 by a computer program which makes
a least-squares fit of the experimental data to a standard
spectrum and corrects for decay time and counting geometry.
The spectrum resolution program reports a dpm value and an

estimated error for each sample. Our data reduction program
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accepts the dpm value only if it is at least twice the esti-

mated error; lower values are handled as 0,

Under '"check valves,'" the subtotal printed is that on
the check valve for the sample in question less than on the
check valve for the blank sample. Negative values were
corrected to 0. We did this because we believe part of the
activity is deposited during the entire run and part while
the sample is being drawn through the valve. The activity
on the check valve asscciated with the blank is the best
estimate we can get of the amount collected by each valve
during the whole run. The three parts listed are: ialet

section swabs; internals; outlet section swabs,

Under "absolute filter" the first number represents
the filter proper while the second is a composite saniple of

the supporting screen and the O-rings used to seal the filter.

In this run the complete May pack loading was installed
in tubes 1, 5, and 9 only. The silver-plated screens, char-
coal paper and filter tube were omitted from the other nine

samples. Omitted samples are handled as zero activity.

The charcoal beds are unloaded and the charcoal and
hardware for each bed are submitted as separate samples.
Under 'charcoal beds,” the first and third cumbers are the

charcoal; the second and fourth are the metal parts.

The results show that the concentration of iodine col-
lected by the plain charcoal beds decreased by a factor of 3
between samples 1 and 9 while the concentration of the
fraction collected by the silver~plated screens decreased by
a factor of 600.

Effectively all of the I collected by the charcoal beds
was on the first bed. Except for the blank, the most found
on the second bed was 0.12% of the first. The impregnated
charcoal beds generally showed activity of the same order as

found on the blank sample. When higher activity was found
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it was almost always on the hardware section of the second
impregnated charcoal bed. This included a back-up absolute
filter and the activity probably is due to dust entrained
from the first charcoal bed.

Results from NSPP Run 156

The second data set is from NSPP Run 15. In this run
we melted a Zircaloy-2 clad UO, fuel specimen which had been
irradiated to approximately 20,000 Mwd/T in the NRX, stored
for approximately 5 years and reirradiated to give approxi-
mately 300 millicuries of 131I° The melt-zone atmosphere
was intended to be oxidizing but the results obtained in-
dicate it was reducing. We assume the Zircaloy used up all

the available oxygen. We looked for 9 isotopes in the gamma

spectrum analysis: 95Zr—-Nb, 106Ru, 1311, 13705, 140Ba-—La,
144Ce, 85Kr, 99Mo, and 132TeI. We found significant amounts
of the 1311, 137Cs, 140Ba, and 144Ce and these results are

presented in Tables 2-5. As in Run 16, only May packs 1,

5, and 9 were completely loaded.

The Run 15 results show that 70 to 95% of the particu-
late matter was collected in the inlet check valves (based
primarily on the Cs and Ce data). The iodine analyses
indicate no iodine on the check valves for most of the
samples. We suspect a good deal of iodine may have been on
them but could not be distinguished in the spectrum analysis
because of the large amount of 137Cs, in particular. Our
analytical people inform us that it is difficult to get good
values on constituents comprising less than about 10% of the

total.

We believe that the principal reason for the high pick-
up of particulate material by the inlet check valves was the
presence of a film of condensate on the valve surfaces (later
in this report we will present data from another run which

support this hypothesis). We now believe that the inlet



Table 2.

Computer Qutput
NSPP Run 15, May Pack Cluster No, 56

Iodine-131
o o . 7Table 2
_NSPP_RUN NG 15 MAY PACK CLUSTER NG 6 ELEVATION = 5 £7 BFLOW  CENTER LIkt RADIUS = 31 INCHES  PLAN ORIENTATIUN SOUTH
I1SOTOPE = iGOINE-131
TUBL NJMBFR 1 2 3 4 5 6 7 B 9 7 T1 17
SAMPLE TTME,HR I VTV R PV 2.7 {8 EN TTTIRWRT PN Z3.TD
SAMPLE VOLURE JLITERS 17,50 15050 9420 Uel 9.85 U9 Ec T
) Ca0 G.y Ae Ce0 Ja Pl
.0 G.0 0.0 GG .0 0.0 6. 28F 04 0.0 EN 2
o e 0.0 0.0 Gl 0.0 .0 0ek et 7.0 0.0
CHECK VALVE 0.0 Cod 385} 3.0 San L] “6.28F 74 0.0 3.40E G4
5.23E U5 2.50F uS 1.49E 05 4.94F 54 1.1BE D5 B.62E U4 (.0 2.30E 04 0.0 2.94E 03 4,45E 03 1. 16- 04
2.45C Ub 4.61E 05 1.25E 06 0.0 T.05E (6 Gal [N 1.16E 06 0.5 U0 on 7.
ABRSOLUTE FILTER.  3.08E (b TeluF 05 1.4CE 06 4.94F 04 L1.17E 06 8.62E (& (40 1.19F 06 0.0 2.94F 03 4.45E 03 1.165 06

3,158 U4 0.0 Qa0 6+0TE G4 0.0 6.0 E 03 0.0 T 0.0 T T.0
1528 U4 0,0 0.C ‘ 4 (.0 i) 0.0
1.99E U4 0.0 UaG 04 0.0 0.0 R
_ 1.83f 04 0.0 __d.e 34 0.0 ) 2.0
S.02E 03 0.0 2.0 -] 33 0.0 7.0 [UNE
SILVER PLATED SCREENS  9.01f 04 0.0 0.0 N4 0.0 2.9 Nl
T.06t G4 0.0 0.0 G.0 1.32FE 05 0.0 .0 0.0 I.36E 0% D.0 .0
o _5.49€ 03 0.0 0.0 0.0 3,778 04 0.0 Cau 0.0 5¢27E 0% 0.0 3.0
T 3.66€ 03 0.0 0.C ) 20428 04 0,97 T T 0.0 G.0 3,90F 03 J.¢ T.0
- ) 3.0 0.0 G.0 Jed) C3.36E 02 0.0 0.0 0.0 .0 0.0 7.0
CHARCGAL PAPER T1.97E 0% G.O 0.0 0.0 1.94E €5 0.0 7 T.n 4.0 2.27E 04 G.0 3.9
FILTER TUBE _3.53f G4 0.0 G.0 Ul 3.59E 03 (.0 0.0 _C.0 3.51F 03 2.0 0.0 0.0
T "’ T1.92E G5 1.35E 06 1.79F 06 1.06E 05 9.18F 05 1.14E 06 1.32E 06 5.33€ 05 3.45F 05 7.83F 04 9.928 04 2,72E 05
1.01E 03 1.0G6E 05 3.18E 04 2.56F 53 6,07 E C3 6.250 93 2.77E D3 6.128 02 0.0 B.03E N2 7.55E 02
1.75C 03 1.84F 0% 5.49E 03 (.0 G. ) o.u 0.0 6.0 o o ‘b‘TT‘* Te0
R 1Y I Ce D0 0.0 0. o 8.31F 02 0.0 9.01E €2
PLAIN CHARCOAL BEDS T 1.95E 05 1.47E U6 1.83E 06 1.09t (5 9, TE T.33F 06 5.36F 05 3.468 05 7 83F T4 .OOE 05 2., 74E 05
G0 Q.0 0.0 0.0 G.0 0.0 0.0 0.0 0,0
0.0 €.0 0.0 0.0 0.0 0.¢ 7.0 9.53E G2 1.89¢ 02
o _2.17E 03 0.0 1.B8E 03 J.1TE 03 I Y] 5.28E 02 0.0 C.0 0.C
0.0 0.0 G0 0.C 0.0 T T 1.6 03 5.0 e Da i T
IMPREG. LHARCUAL BEDS  2.17€ 03 0.0 1.88E 03 2.1TE U3 © 0.0 _1.538 03 0.0 9.53F 02 7.89E €2
B o . PEKCENTAGE DISTRIBUTION
CHECK VALVE 0.0 0.0 0.0 0.0 0.0 g0 0.0 [Pl ) 43.6113 0.0 0.6238
ABSOLUTE FILTER 89.9942 32.5491 43,3395 30.7417  47.C825 6.9%590 0.0 68.8330 0.0 2.0393 7 4,2206  3.6100
SILVER PLATED SCREENS 2.6332 0.0 0.0 .0 7.5995 0.0 0.0 0.0 13,7760 0.0 0.0 0.0
CHARCOAL PAPER 3.5764 O.u 0.0 0.0 T.86410 G0 0.0 0.0 52651 .0 7.0 4.0
FILTER JUBE 1.0326 _ 0.U 0.0 0.0 D.1452  G.0 0.3 0.0 0,8132  0.C 0.0 0.0
PLAIN CHARCOAL BEDS S5.7000 67,4509 5646021 67.9089 37.3318 93.061C 100,0000 31.1110 B80.1456 54.3493 94,8752 B85.5198
IMPREG CHARCOAL BEDS 00633 0.0 040583 1.3493 0.0 0.0 0.0 04,0890 0.0 [T4] 049042 042465

0¢



Table 3. Computer Output
NSPP Run 15, May Pack Cluster No. 6

Cesium-137
e e e . . o o o Table 3
NSPP RUN NU 15 MAY PACK CLUSTER NO 6 ELEVATIGN = § FT BELUA CENTER  LINE _ RADIUS PLAN DRIENTATION SOUTH
ISOTOPE =CESIUM=~137
TUBF NUMBER R 2 3 P 5 5 7 8 3 X 1T W
SaMPLE TIME.HR 350 6o00 T T Ta.HE FANGY 23,703
SAMPLE VULUME sLT17ERS 9.4 9,70 1 T oLt 9.0 €4,70
1o78F b 9212 35 4471E 05 5 1.%2F 35 1,57E 7% 2.867E (5
7 LellE U7 5e01BE U7 %eJ4E U7 & T 1e20C 76 2.00F (5 4ah2F 05
S N D6 1.36E 05 1u13% U7 8.COE 06 6 2.04E U8 E 05 3.5%F 25
CHECK VALVE Y A 7 BUISE 07 L1158 45 1.08€ D6

E 06 8.60FE U4 1,19 05 3433E (4 1.36E 05 2.64E U5 3,12E 05 6.,96E U4 4el1E u5

2.06E 03

ABSOLUTE FILTER

£ 07 7.568 ub La678 7 L.TTE 06 2,6lE C7 1.73E ©7 1.51F 07 1.19€ 47 4.

IT To7TE Ud L.66E 37 laiar 06 2,595 07 le76E& 07 1.43E 37 L.188 07 7,69E

1.47F 45
1.49E 05

IRERE S

; i
[im w0 = |t

2.49E e ]
SILVFR PLATED SCREENS ~ 6.5UF U> 2.0 9.83E U2 3.0 -
2.12E 03 C.0 10638 02 0.4 LeBOE 32 O 00 Taf
e o E 0l 2.85E 02 C.T - __Tew 3 3.2 bIx
6.75E 02 040 - T.57€ N2 0.3 2.2
o 1,278 0O 2433 8.718 01 0.9 el
1.25 0.0 1.02€8 63 [ [9)
. U4 _Ged 0.0 Let 24 0.0 0.0 7.0
T TTHE T.125 03 T3 TOTE D2 2.18E 02 0.0
G4 24TTE 04 B.R5E 33 1.36E 02 4.75E B¢ 2.02E 03 5.13F 02
el el J T0 2.36% 2
e [ ; 8] 0,0
PLAIN {HARCOAL 4 J3F L3 T.50F §2
el Cet Q.0 ) Ced 0.7 Qe
Z2.71e 42 Q.U 4a858 a7 N2 2e.09F 32 1.275 02 C.0 1o 48t 02
e -  5.i8E U De% 1491 Wen 4 0 0ed a0 0.0 0.0
1e79E 2 2 AVG2E U3 D A4E LY BUTZE G2 4407F 02 3.11E 02 3.29F 02 1.97E 22 T.91€ 02
IMPREG. CHARCUAL BEDS : Le7OE 03 6.03E 02 139 43 64328 D2 5.83F 02 4.55E 02 1.82€ 92 9.33E 02
e e o . PERCENTAGE DISTRISUTION L o
CHECK VALYE 90 TTLT 77.7527  A5,5942 62.0153  T6.429C 82,3734 6841971  51.8937 94,2178 6849049 37.6830
ABSCLUTE FILTER F.0542 22,1923 69 37.9054% T7.5919 31,7739 37.8600 5 35,8050 1201795
SILYFR PLATED SCREENS 4 B [ 00023 0.0 Qe D0 0.0 e
CHARG GAL PAPER T e E BRE] [ N Tel 5.0
FILTER TUBE o — G.Y . . J 008 C.0 = b9 Cel
PLALM (HARCUAL REDS 0.0533 Da D633 o U,0206 Te3275 351 J.2hEB2 F.C611
AMPREG BHARCUAL BEDS ) DLA0L3 0.U00%6 o _N.2a0d GeDULT O Qenud? Qe275 D.2765

1<



Table 4.
NSPP Run 15, May Pack Cluster No. 6
Barium-Lanthanium-140

Computer Output

. _ _ . ﬂ, _Table
_NSPP RUN NU 15 MAY PACK CLUSIER NU 6  tLeVATION = 5 FT RELOW CENTER  LINE  KADIUS = 31 INCHES PLAN ORISNTATION SNUTH
[SUTUPE =RAKTLUM-LANTHANUM=14C
TUBE NUMRER B 2z E 4 5 A 7 & E] ir T1 12
TSAMPLE TIME.HR RLY 1.00 2409 0. 32079 6,03 9.57  I1JRGT T~ TisdTe 0 18.80 T 20.TT T 73 ,Ra
SAMPLE VOLUMESLITERS TS 15455 S 9.2y [ 3.80 T9L T 18.90 1650 18.87 19.70 1307 54, 75
3.0 ) Gl 5.01E 43 1.04F 04 8,47E 03 2.06F 03 1.480 05 3.92& (3 3.92F ©3 1.72E 03 0,¢
4.I5E Gb 3.98k 06 7.64C 15 2.32E 05 8,18L N5 T.19F 05 L.OUE 06 5.20F N5 1,73t 05 L.54F 04 3.35E 03 1,20E 0%
o Ll U | 5422E 04 2.40F €3 Z.12F 05 1.44E 05 1.11E 05 A.24E 03 7.94F U4 0.0 7.0 Gt
CHECK VALVE 4.15E (6 3.98BE vo B.16F U5 2.39F (5 1.04E &A B.71F G5 1.11E 36 6.74F 05 2.57E 05 1.94F ©4 5.08E $3 1.00F 04
1o3bE 05 1,468 €3 2.84F §3 B.36FE U2 3.796 13 T.18E €3 (.0 1.82E €3 1.95E 24 0.0 5.30F 32 0.0
3.11E (5 1.05t U5 3+72E C5 4.47F U4 6.7TI1E D5 3.69E 05 4.17E D5 2.56E 05 1.46E 05 1.22F 73 7.0 3.71F 3
ABSOLUTE FILTER 4.40E D5 1.06E 05 3.75E 05 4.56E U4 6.T5E U5 3.76F 05 4,176 05 2.57€ 05_1.65€ 75 1.32F 03 5.30E 02 3.71€ 03
- T Sl T 0.0 e [0S I PO (R .0 EY 2J18F 02 0.0 .9 T 6.0
9.95¢ Ul .0 0.¢ J.2 C. 0 0.0 2.0 0.0 .0 340 Nar
0.0 C.0 €.0 3.0 ) [PE] 5.0 0.0 et .0 Y]
o o 1.23E 02 LW 0.0 1.48BE 02 Uau [ 0.0 0.0 Qa0 0.0 0.7
1.83€ 02 0.0 0.G [ .0 0.0 1.65E 02 0.0 0.0 [}
SILVER PLATED SCREENS — 4,06E G2 0,0 UaU 1.48E L2 0 a.0 0.¢_ 3.83€ 02 C.0 7.9 n.o
1.49E G2 C.0 5.0 00 ) 0.0 0.0 5.0 0.0 3.0 0.0
o o 0.0 0.0 0.0 _G.0_ G.0 3.0 0.0 0.0 C.0 D0 0.0
0.0 0.0 G.0 (e t.0 [N T C.0 5.74E 02 0.0 5.0 [
o B L 7.59t 03 0.0 0.0 0.0 Cab 0.0 ] 0.0 0.0 3.0 0.0
CHARCUAL PAPER 7.748 03060 0.0 §.0 3.0 0.0 0.0 5,74E 02 5.0 3.0 LY
_TaU 0.9 9.1CE 52 C.0 0.0 C.C _ 1.24E 03 0.0 0.0 n.0
LG g.0 T 0W0 TG0 0. THCG 0.0 7.0 LT 0.0
8.69E 02 4+36E 02 2.0 .0 1.26F 03 9.0 2.0 0.¢ 0.0 2.C
0.0 0.0 0.0 0.C Z.72E QZ 0.0 3.60F 12 Ue0 0.0
_ G.0 0.6 0.0 0.0 0.0 2.76€ 02 0.0 0.0 0.0
§.69E 02 4.36F 02 0.0 f 2.72F 02 2.76E U2 3.60F 02 0.0 .o -
0.0 0.0 GG 0.0 9.0 .0 0.0 0.0 2.28€ 02 0.0
0.0 G.C 2.26E 02 0.0 0.0 .G 3.0 Te0 0.0 T.0
o 0.0 0.0 .0 0.0 0.0 0.0 0. 0.0 C.0 0.0 5.0
0.0 2268 G2 G0 1.94€ C7 0.0 G0 2.50E 02 0.0 3.538 02 0.C 7.0
IMPREG, CHARCOAL BEDS 0.0 2.26F 02 2,26 02 1.94E 02 0.0 0.c __2.50E G2 0.0 _ 3.58E 02 2.2BE 02 0.0
- . o o _PERCENTAGE DISTRIRUTION
CHECK VALVE _89.9£10 9743954  63.4673  §3.8051 60.6226 69.8499 72,6989 72.3338 60,4865 91.0441 90,5491 76,3641
ABSOLUTE FILTER 9.6840 2.5990° 31.4408 15.9739 39.3158 I5CG1 27.2027 27.6371 38.8467 6.1868  0.4505 23.5350
SILVER PLATED SCREENS J.0088 0.0 0.0 0.9 0.0085  Ga0 0.0 0.0 0.9903 0.0 0.0 0.0
CHARCGAL PAPER 0.1680 G.o U0 0.0 0.0 G.0 5.0 0.0 9.1351  Gl0 0.0 0.0
FILTER TUBE 0.2078 0.0 0.0 0.0 3.0530 0.0 0.0 wa0 0.,2922 0.0 0.0 40
PLAIN CHARCOAL BEDS G.0104 §.0 G.0732 0.153C 0.0 0.0 0.0821 ©.0292 0.0649 1.5948 0.0 To0
IMPREG CHARCOAL BEDS 0.0 0.0055  0.,0190 0.G680 0,0 0.0 D.0163 03 0.0842  1.3742 0.3 0.0

(44



Table 5,

Computer Output

NSPP Run 15, May Pack Cluster No. 6

Cerium-144
_NSPP RUN U 15 MAY PACK CCuSTER_ND 6 ELEVATION = 5 FT BELOW CENTER  LINE  RADIYUS = 31 INCHES  PLAN ORIENTATION SOUTH
(5GT0PE =CERIUM~144
TUBE NUMPBER 1 2 E) & 5 ) 7 ) E] 10 11 1e
TSAMPLE TIWME.HR weBl 2ei s} 9,59 15,75 R, BT Za.00 23.77
SAMPUE VOLUME JLITERS 1ue8¢ 1 90 [ 9 TOSUTSY 18.6n 18,87 19,00 Ty o6 F %4.7?
2.75r 06 1,53F 65 1.1uE 36 64628 43 1.37E n4 1. 236 04 2.44F 93 62F 93 S.71F 3 3,958 03
9.7t U6 L.0U5C U7 Z.42E Ub 3.74C 05 5.62b D5 3.61F 06 4.84F 14 2. 3E Z. 27£ T4 5.38E 03 45 (i
e 1.358 56 1,60E 05 1.21E 05 2,498 03 2.32¢ 3 aid Lot 1026 3
CHECK VALVE 1368 1.0TE 5 3.83E 785 RLD 5706 2. LuE ;3. U6E U4
3.93E 03 5.34E 03 1.458 03 5,038 03 1,09F 64 1.33F G4 2.51€ 03 4.17F
T.15c T U5 B5.34E 0% Ga.9RE 04 1828 06 1.’?? G& 1.14E 30B3E U5 4.06E
ABSGLUTE FILTER 1.550 . 0v 5.39E 05 TullE D4 1,82 1 6 3,85E
B ) fea TLe
) 0.l D.0
AP 0.5 5.0
. . 2.9GE BT Te0 ¥
el .U 0.0 3
SILVER PLATED SCHEENS  2.6GE CG.C 0.0
0.0 T.C ENY T X [
o : ) Gl 0ui 2.0 ¢ g [PY)
G0 0.9 i e 0.0 Te0
L 0.0 0.0 [ 4 0.0 340
CHAKCUAL PAPSR G0 0.0 0.0 3 T. 0.0
FILTER TuBE 4250E B4 C.0 Db 0.0 0.0 0.0 00 () B0 0.0 0.0 0.0
- B V.0 Geu 0.0 T Ge0 0.9 5.0 .0 Gen Ted 00 SV
[ Col 1.85E 03 3.4DF 02 3.13E 02 R.53F 02 1.4%4E 03 0.0 [) 0.5 0.1
0.0 T U D.0 T.0 3.0 %.32E C2 £.0 [§ Gt TeU Te0C
L G0 U.0 ¢e0 U0 0.0 0.0 0.0 Ca 0.3 Gal 0.0
PLAIN CHARCOAL SEDS 2.0 C.0 TJ85E U3 3.40F €2 3,13F 02 LJ2BE (3 1.4%E 03 0.0 [ o0 Ga
0.0 0.0 0.0 B.50F 02 5.95€ 02 9.0 0.0 S0 0.0 0.0
U0 0.0 T.0 7.0 Ge 0 c.o T.0 [ 3.0 el
0a0 0.0 GeO R 7.55E U2 0. 2.51E 02 0.0 G0 0.0 0.0
0.0 0.0 Gati G0 GaD O o 0.0 0.t {,78F 02 241 02 0.0
IMPREG, CHARCUAL BEDS 4.0 B Qa0 G.0  B8.50F 02 1.35E 03 0.0 2.51E 02 0.0 L. 78E 02 44326 §2 0.0
. __PERCENTAGE DISTRIBUTION
CHECK YALVE 89.6483 97,3084 8T.0807 84,2747 30,7193 72,0611 80,7417 77.0008 55,2735 91,0004 45.0765 85.6686
ABSOLUTE FILTER TG L6aT 16 1248751 15.6504 69.2306 27.8866 19,2343 22.9843 6%, 1264 53,3342 14.3314
SILVER PLATED SCREENS G.0017 G0 0.0 0.0060 9,0 9.9 2.0 0.0 9.0 Cel
CHARCOAL PAPER [ S0 0.0 o0 G0 3.0 5.0 3.0 T.0 [P}
FILTER TURE - 042853 0.0 0.0 .0 0.9 Ged 0.0 0.0 Dan 0.0
PLAIN CHARCOAL BEDS ) Leil44)Y  D.D749  0.D119 0 0.0FE5  D.0243 0.0 0.0 [Py 0.0
IMPREG CHARCUAL BEDS 3.0 [OR) Dalt G.0323  Go0268 DO 0.0149 0.9 1.5893 0.0

€e
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section of the May pack cluster should be heated to keep the
valves dry,and plan to test a moedified May pack cluster with
a heated inlet section the next time we use a May pack cluster

in an air-steam atmosphere.

The behavior of the iodine on the silver-plated screens
was quite different in Runs 15 and 16. This is shown in
Fig. 6 which presents iodine activity vs screen number for
these two runs. The radically different slopes indicate
either that the efficiency of the screemns is much less in
the saturated atmosphere of Run 15 than in the dry atmosphere
of Run 16 or that the screens were not collecting the same

iodine compound in the two rumns.

As before, effectively all of the iodine which reached
the charcoal beds was retained on the first plain charcoal
bed.

The isotopes which we are certain are transported as
particles (Cs, Ba and Ce) were collected primarily Dby the

absolute filters.

Results from NSPP Run 14°

A third data set we wish to present is from May Pack
Cluster No. 4 in Run 14 (Tables 6 and 7). This is the data
set which leads us to believe that condensate in the check
valves is responsible for the high collection of particies
on the check valves. We think the difference in behavior
between sample No. 6 and the other samples is indicative of
the effect of condensate. We have designed and built a
steam-jacketed inlet section for one of our May Pack Clusters
and plan to test it the next time we use May packs in an

air—-steam atmosphere,

Results from NSPP Run 11%

Table 8 contains data collected by May pack Cluster
No. 1 in Run 11. We have included only the three May packs
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Table 6. Computer Data for I on May Pack Cluster
No. 4, Run 14
- - . Table 6
NSPP RUN 14 MAY PACK CLUSTER NU 4, ELEVATION 5 FT AROVE CENTER LINF, RADIUS 31 INCHES o R .
1SUTOPE =I0DINE~131
TUBE NUMBER 1 2 3 4 5 ) 7 g B gl T 12
SAMPLE TIMEWHMR 0.25  L.67 .93 0,0 1.5u 3,70 5400 Ra(3 11455 13.38 15.5% 23452
SAMPLE VOLUME., LTTERS 11.7C 1C.BY 11.0¢ n.U 21e4u 23006 7T 21012 TR TS 25,156 [33077 37,3077 866D
T - - T T T DISINTEGRATIGNS PER MINMUTE — 7~ 7 Tt N -
G.0 .0 T 7 o 0
5.94F T4 < Te92E 24 045
T I TV VAT TRV -
CHECK VALVE 5.94F 4 g T.928 24 G.0
Cals (1ed el
C.t 1.06F Cel
ABSOGLUTE FILTER ] st LeGee ot
e leBTE U2 0.0 0.0 7.14E 0.0
0.0 U0 0.0 1.79¢ Ty
0.0 (a0 0.0 L.45E (O
0.0 0.0 U.0 8.2TE 3.0
0.0 0.0 0.6 1ei2E 0.G
SILVER PLATED SCREENS 1.87E 02 G.0 0.C 1.23¢ 6T
4.41E G2 0.0 0.C 0.0 T 1.&IE G3 0.G %8 0.¢ T.41E ¢3 0.0
0.0 G0 0.0 0.0 7495E 02 TN 0.3 c.C 1.52E 23 0.0
Z+36E U2 U.Q 0.0 G.0 5.40f 02 D.0 Toa TR T.17E 03 0.0
- ) 0.0 0.0 0.0 0.0 0.0 [ %] [N 0.0 0.0 0.0
CHARCOAL PAPER 6.77¢ 02 0.0 0.C 0.0 2,748 T3OLT T n,qQ C.C %.10E U3 0.0
FILTER TUBE G.0 C.0 G0 0.0 AT .0 LT T oeJE .0 0.0
3.05E 03 3.73C 04 6.99E 04 S.46E 04 3,10F 04 4.71E 74 3.91E 74 G.13F 003
- 0.0 2.24E 04 2.63E 04 0. ) 0.0 (.0 e 9.0 2.0 C.C
3 3.45E 03 6.56F 03 Z.32E 03 3.19F 43 2.12E uZ D.0O d.0 7 2.88F 03
. - o 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PLAIN CHARCOAL BEDS 6.12E (4 3.33F 04 5.03F 04 3.93F 54 4.13F 73 7.1IF 03 1.11E €4
T 0 0.0 0.0 [ 0.0 .0 7.0
o 0.0 Gl 0.0 1.75E 02 0.0 3.0 D.0
to 7 0.0~ 0.0 5.0 G0 TaT [Py
) o D.C 0.7 0.0 0.0 U0 0D 0.0
TMPREG., CHARCOAL BEDS ’ OE €7 0.0 Ga0 C.C T 1.75E 37 0.C eI ) 0L -

ACTIVITY, DIS/(MINMIL) 2.16E 05 9.53E U4 2.29E 05 3.97E 02 1.55F 05 9.43F 4 3.33E 04 1.29E 05 4.36E 34 4.i3E 03 2.11E 03 1.11F 04
) o e __ PERCENTAGE DISTRIBUTIGN - ) o L
CHECK VALVE 97.6644 0.0 47.5049  U.0 38.3246 (.0 0.0 61,1630 0.0 0.0 0.9 p.0
ABSOLUTE FILTER 0.0 34,9313 9.0652 0.0 5. 8391 35,1156 1.0 (.0 5.0 0.0 0.0 Ny
SILVER PLATED SCREENS 0.0866 0.0 0.u 6.0 7.9533 0.0 0.0 6.0 0.0 6.0 0.0 .0
CRARCOAL PAPER 0.3134 0.0 9.0 0.0 177117 9.0 5.0 T0 T 9ukUEE T BLU T Oun o.0
FILTER TUBE 2.0 0.0 0.0 0.0 0.0 Guo 0.¢ 0.0 040 vaB 0.0 .0
PLAIN CHARCOAL BEDS 1.9357 65.0687 43.4299 T00.0000 &%.8862 64.8R44 100,0000 38.837C 93,1920 100,007 100.0000 130.0307
IMPREG CHARCOAL BEDS 0.0 0.0 0.0 0.0 0.2258 0.0 .0 ) 0.4015 0.0 9.0 0.0
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Table 7.
Cluster No. 4, Run 14

NSPP RUN 14 MAY PALK CLUSTER ND 4, ELEVATION 5 FT ABOVE CENTER LINE, RADIUS 31 INCHES

ISOTOPE =CESIUM-]37

Computer Data for Cesium on May Pack

TURE NOMBER 1 F) P A ] i5 T7
SRMPLE TIMELHR G.25 0,67 .93 I 8493 13.33 23,50
SAMPLE VULLUME, LITERS 11,79 13780 1l.0¢ 23.16 3. T4 YL bh.6"
EP) 3.0 Te0 [ e e 3T
e 4 09E U7 i 16t UB 07 6.065 07 4.13F 27 KN
0 0.0 Y] Ty [
CHECK VALVE . 4e99E C7 1.18E 0B 7.4
Y.ZRE 04 0,9 0.0 9.0 1,986 Db 0.0 n.D n.o 5.43E O
BLSRE 57 1.93E 08 1.37F 37 1.54E 07 1.46%F

2,378 O7 4437E Q7 4.635 27 1.71FE &

ABSOLUTE FILYER 2.38E C7 4.37E U7 &

5,588

J1e88E 03 C.G

le488 (03
i.418 03 0.0

17 1.93F 68 1.32E 07 1.54F 07 1.07%

6.23E
6.91F

1.04E8 G3 0.0
8.19€ 02 0.0

1.81E
Ba02E

SILVER PLATED SCREENS  7.23E U3 1.0

5.21t 2

T T eVe9E 43 0.0
8,71E 02 0.0

S.41€

1.12E €3 0.0

CHARCUAL PAPER

G B0E D3 Ten

FILTER TUBE beTBE 03 0.0 Tt T 0.8 Z.81E 44 O.C AN TAu0

1,765 04 .G 7.0 .0

G.BAE T4 Ba26E (4 4.56E 03 L.4TE 02 2.34F 03 3.48E ©3 5.16E 042 1.84F 03
S5.68E U3 54598 (5 44558 05 4. I1TE 33 4.19E 22 0.0 24125 5 4.466F 5

2+%1E U4 le20E 112
1.17€ U3 5.55E 03

1e36E 43 1.33E ©3 9,885 95 0.9 B3R 07 “«B5C U2 4,97E 072 2.8RE U2
T.38E 02 0.90E 02 4.84E 03 0.0 3,108 02 1.54E 03 3.63E 32 9.

U.9 1.93€ Dz
1.95F 372 (.0 3

5 G2E 04 Te44E 05 %e74E 95 4.30E 03 3.6DF 03 5.49E U3 2.13F 55 4.48% 05

PLAIN CHARCODAL 2EDS

FLEIE ¢4 6.87¢ 03

B.50F U2 1.00E O3 1<23E (3 2.37F 02 5.13E 02 3+75% U3 L.73t 02 1.63F 72
Be2ZlE 0Z 2,30F 93 T+20F 02 1.TiE 02 2.566F 02 4,92F 02 7.08E G2 0.0
5.31E 03 4.69E 03 5445E U3 2.52€ 2,968 ©

Z.BbE
4,726 02 1.7TE O3 14776 93 8B.01E 02 3,128 62 1.55E 03 5.48¢ 33 4.27E 22

3 1.H3E D4 1.6AE 02

1a85E §2 2aG [P}] Tel

1.34E 32 le.76F 02 0.0 1.75E D2
6.65E 32 LaT4F 02 1.66F 02 3.22E 02
1.T3E 02 6.52F D2 2.118 02 4,53£ 032

IMPREG. CHARCOAL BEDS TG4t GO 9.70E 03 9.17F 03 L.H5E 03 3+95F 03 B.65F 03 1.6TE U4 Te50F 07 l.16E 23 1.00GE 03 3.778 02 9.50F (2

ACTIVITYs DIS/(MINI(L) 6.43F 07 1.60F 08 1.58E CB 2,53E 04 2.61E 08 1.93E 08 4.73E 07 6.64E 07

____ PERCENTAGE DISTRIAUTION

5.20E 07 1.69E 06 1.00€ 06 1.27% 26

CHECK VALVE 63.1387 7242951 7T0.3495 Ti.3391 78.5978  $.0833  71.6243 76416487 T79.4G20 77,4291 79.1633 53,6441
ABSOLUTE FILTER 36.7798  77.2353 29.3440  6.7671 21.3863  G9.909% 27.8893 2341757 20.5028 22-1051 20.5386 40.9378
SILVER PLATED SLREENS  0.0412  Uall Gal { 9.4018 0.0 0.0 Gals 3 Da0 9 0.0
CHARCOAL PAPER VD149 Ueuw 0.0 VL0004 (.0 3.0 0.0 d oL
FILTER TUBE 0.0105 0.0 0.0 0.0 0.0108 0.0 3.9 0e0 0340232 0.0 3.9 0.0

PLAIN CHARCOAL BEDS 30836  0.4635 0.3006 17.0713  0.0C1i4 0.0028  (.4508 0.56744
IMPREG CHARCOAL BEDS V0115  .0061 064G 58 5.7774  0.5G15 Ge 0G4S 0.0352  (.0011

5.05G1 e 4159 0,260% 0.2932
.,0022 $.0592 $.0376 0.074%
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Table 8. MCV May Pack Cluster No. 1
Run No. 11
Sampling Time, hr 1,13 8.88 20,88
Sample Volume, liters 13.4 12.6 15.0
Disintegrations per Minute
Retaining ring 1.21 x 10]  4.20 x 10] 3.81 x 10
Silver-plated screens 2.18 x 104 3.32 x lO4 8.29 x 104
9.93 x lO4 2.18 x 104 1.07 x 104
5.85 x 104 3.08 x 104 1.25 x 103
2.98 x 104 2.10 x 104 8.03 x lO3
2.00 x 103 1.37 x 102 4.45 x 102
Spacer 1.13 x 105 5.26 x 105 6.33 x 104
Subtotal "Silver-Plated Screens” 4,39 x 10 1.25 x 10 4.49 x 10
Fiberglass filter 1.98 x 103 1.46 x 105 5.62 x 102
Support screen 1.12 x 103 5.95 x 103 2.44 x 102
Spacer 2.38 x 103 1l.42 x 103 6.46 x 103
Subtotal "Filter" 5.48 x 10 3.46 x 10 1.45 x 10
Charcoal-impregnated fiberglass 1.12 x 102 9.52 x 101 1.79 x 10§
4,85 x 105 6.45 x 105 8.94 x 104
1.61 x lO3 1,10 x lOZ 3.57 x 102
Support screen 4.66 x 105 4.73 x 105 3.27 x 104
Subtotal ""Charcoal Paper" 3.27 x 10 2.10 x 10 6.29 x 10
Charcoal beds 9.02 x 10,  2.49 x 100  7.10 x_1¢*
1.25 x 105 2.74 x 10, 5.9 x 1012
8.90 x 10, 4,29 x 102 1,98 x 102
1.33 x 10°  3.95 x 10 1.07 x 10
Retaining ring ~0- . 1.36 x 10? -0~
Subtotal '"Charcoal Beds” 9.17 x 10 2.50 x 10 7.14 x 10
Total 1.69 x 10°  6.49 x 10° 1.81 x 10°

8¢
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which were completely loaded. This run was made with oxi-
dizing conditions in the furnace and air-steam in the MCV,

and we believe that I, was the predominant form. We feel
these data illustrate three points: (1) The activity
distribution on the silver-plated screens is much flatter

than we find for I, in dry atmospheres. (2) The distribution
in the charcoal papers is erratic. (3) The activity in the
charcoal beds is high and concentrated in the first bed. We
suspect abnormal behavior of the silver plate with respect

to I, accounts for (1) and (3).

Water Pickup by Charcoal Beds

Sometime ago, the suggestion was made that saturation
of the charcoal beds by water might adversely affect their
performance. In order to obtain data in this regard, we
collected data on the charcoal weight gain during some of
the runs. Table 9 presents some of the data we collected
during Run 10. These data indicated to us that the beds did
not pick up an excessive amount of water. We got similar
data in every case and shortly came to the conclusion that
the many weighings involved in taking these data were not
justified.

Data from Backup Systems

As described under "Equipment,"

we provided a rather
elaborate backup system for our May pack clusters. The
purpose of this system was to provide proof that no signifi-
cant fraction of the activity in the sample had gotten
through the May pack. Our results show this to be the case

unless there is some way for the sample to by-pass the May pack.

Table 10 presents some of the results which we obtained.
Except for MCV May pack Cluster No. 2 in Run 18, the results
indicate that no more than 0.1% of the I and Cs got through
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Table 9. Charcoal Bed Weight Gains
(Data from May Pack Cluster No. 1 in Run 10)

Increase in Charcoal Bed Weight, grams

Bed Number
Sample Number
1 2 3 4
1 .19 42 .44 .41
2 .41 .21 .25 .29
3 .10 . 04 .06 .10
4 .11 . 07 .20 -0-
5 .12 .07 .09 .01
6 .28 .05 .11 . 09
7 .24 .19 « 17 .05
8 .13 .08 -, 01 .13
9 .09 . 16 .09 .03
10 .31 ~-. 04 . 09 .05
11 .25 .09 .01 .08
12 .11 .02 .02 .35

Based on 48 charcoal beds, the weight of
charcoal per bed is 6.1 + 0.5 g at the 95%
confidence level,



Table 10. Illustrative Data on Backup Results

Run

Total Activity Total Activity

No. May Pack Cluster Identification Isotope in May Pack in Backup
Disintegrations per Minute
18  MCV No. 2 Todine-131 6.3 x 10° 2.6 x 10"
18 MCV No. 5 Todine-131 3.4 x 108 3.9 x 10*
18 NCV No. 6 Iodine-131 3.5 x 10° 3.8 x 10%
15  MCV No. 6 Iodine-131 1.7 x 107 1.8 x 10%
15  MCV No. 6 Cesium-137 7.9 x 10° 4.6 x 10%
15 Transfer line, furnace end Todine-131 1.5 x 109 -0~
15 Transfer line, furnace end Cesium-137 6.8 X 109 1.3 x 103
15  MCV No. 1 Iodine-131 5.1 x 10° 3.7 x 10*
15  MCV No. 1 Cesium-137 1.6 x 107 1.2 x 10°

¢
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the May packs. In Run 18, the quick-disconnect in the sample
line to May pack Cluster No. 2 apparently slipped loose, We
were unable to produce normal flow and the data show that most

of what little we got must have entered downstream of the May
pack. |
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