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IMPREGNATION OF GRAPHITE SPECIMENS
USING THE FURFURYL ALCOHOL IMPREGNATION
PROCESS

by

ReA. MARTINA and 0O.J. VOHLER

ABSTRACT

This report gives the results of the furfuryl alcohol
impregnation treatment of graphite fuel rods and end plugs done

by Sigri Kohlefabrikate GmbH, Meitingen, from May 1962 till
April 1964,

By impregnating the components two and three times, resp.
the permeabilaty was decreased, starting from a coe gfici?nt of
about 5 x 10" “cm@sec~ , to a value of 10-° - 10~ seo™ The
rejects as occured with the first batches were finally dlminished
to a negligible amount by studying the single steps of treatment,
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IMPREGNATION OF GRAPHITE SPECIKENS
USING THE FURFURYL ALCOHOL IMPREGNATION PROCESS

by
RoAo MARTINA and O.J. VOHLER

INTRODUCTION

This concerns graphite fuel rods and end plugs of low
permeability for the OECD High Temperature Reactor Project
Dragon. Caused by the manufacturing process artificial
graphite is a porous material and for this reason it has to
be sealed by depositing secondary carbon in the pores., In
this particular case this carbon was to be obtained by
coking furfuryl alcohol resin in situ., As the theoretical
carbon content of furfuryl alcohol is about 61 percent in
weight and furthermore this is not obtainable in practice,
it is not possible to fill the accessible pore volume
completely with secondary carbon by one treatment; there are
several impregnation treatments necessary followed by ouring
and baking.

This is the first time that the DRAGON impregnation pro-
cess was to be used for treating series of full scale fuel
rods. For the treatment penetration of the walls from
inside was used. Specific equipment had to be developed for
carrying out the impregnation process as well as the tests.

The graphite components were completely machined on
receipt at Sigri Kohlefabrikate GmbH Meitingen and after
the impregnation procedure and after testing they were
shipped back to Winfrith.

IMPREGNANT

As already mentioned for the formation of resin,
furfuryl alcohol was used furnished by The Quaker Oats Com-~
pany, U.S.A., Monomeric alcohol is soluble in water and its
viscosity is 4.78 cP at a temperature of 20°C. For the
impregnatlon,precondensatlon of the alcohol is necessary,
because the monomeric would cause cracking of the impre-
gnated material if quickly condensed with phosphoric acid
as a catalyst. For precondensation, furfuryl alcohol is
mixed with the catalyst, i.e. phosphoric acid analytical
grade with a specific gravity of 1.75, at a temperature of
- 10° G stirring intensively.

The impregnant is then slowly warmed up to room tempe-
rature and maintained in a water bath under continuous
stirring at a temperature of 20°C until the required degree
of condensation is reached. The degree of condensation is
related to the viscosity of the liquid which should be
100 -~ 200 c¢P at that stage, as far as the first impregnation
is concerned. (For the second and third impregnation
monomeric furfuryl alcohol mixed with the catalyst was

-7 =
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used without precondensation,)

The measured viscosity of the partially condensed
alcohol is, however, to be evaluated with caution, as the
liquid is not homogeneous. The water formed by the conden-
sation is insoluble yet in the dimeric furfuryl alcohol and
is therefore dispersed in the liquid. After a certain time,
larger droplets are being formed in the resting resin inter-
fering with the measuring of viscosity. In order to obtain
at least comparative values, samples were taken in accor-
dance with a certain time schedule. Strict observance of
this timing resulted in reproducible values, not represen-—
ting though absolute values. Fig. 2.1 shows that the rate
of viscosity increase is depending on the condensation
temperature,

Furthermore it was found that condensation can be stopped
or at least considerably reduced by cooling deeply. It was
possible so — within reasonable limits ~ by selecting the
appropriate condensation temperature to determine the time
where to start impregnation. Fig. 2.1, line 2y, 1illustrates
the increase of viscosity at a condensation temperature of
18°C, In this case after 104 hours condensation was inter-
rupted by cooling down to 29C, From the 115th hour, tempe-
rature was slowly elevated to 189°C, Condersation commenced
depending on the respective intermediate temperatures. A
viscosity value of 100 cP was obtained with a retardation
of 35 hours compared with a batch without interrupted
condensation. This example shows the flexibility of the
precondensation process. It was not possible, however, to
reduce the condensation sufficiently when viscosity values
exceeding 90 cP were involved,

Condensation was carried out in wide-necked flasks of
ten 1 with mechanical stirrers, Nine 1 furfuryl alcohol
were used for one batch, six 1 of which were first filled
into the reaction flasks to be mixed with two percent by
volume of phosphoric acid - based on the total quantity -
at a temperature of - 10°C. During the dropwise addition
of the phosphoric acid it is absolutely necessary to avoid
that high concentrated phosphoric acid is localized as this
would result in a quick local resinification of the alcohol.

The remaining three 1 of the furfuryl alcohol were then
added quickly to the cold solution in order to accelerate
warming up. Care must be taken that the mixture of furfuryl
alcohol and catalyst is constantly stirred until it is
used, as otherwise uncontrollable curing might be resul-
ting. During impregnation itself no rise in temperature was
detected within the graphite tubes.,

IMPREGNATION

31 Components Received for Impregnation

The following specimens were sent to Sigri for
impregnations
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617 fuel rods 75 of these intended for the
geven element rig. The first
consignment received contained
70 rods in Dragon Grade 6
graphite material, while all
other material received later
on was in Dragon Grade 9
(see Tables3+1.1 = 3.1.71)%

575 long end plugs 66 of these intended for the
seven element rig. The first
consignment received contained
64 long end plugs in Grade 6
material (see Tables 3,1.12 -
3.1.17)

166 short end plugs 16 of these intended for the
seven element rig. The first
consignment received contained
12 short end plugs in Grade 6
material (see Tables3,1.18 -
3.1022)0

Equipment for Impregnation

For impregnating the components, as already
mentioned, the resin was pressed through the wall of
the graphite tubes from the inside to the outside. To
this purpose, Sigri developed special clamping devices,
permitting to get tight hold of tubes and end plugs,
£i11 them with furfuryl alcohol, and subjecting them
subsequently to gas pressure. Fig. 3.2.1 shows such an
impregnation device. This method permitted simultaneous
impregnation of four tubes or - in other units - of ten
long or short end plugs, resp.

First Impregnation

Precondensed furfuryl alcohol was used for the
first impregnation. Condensation products of a wide
molecular spectrum are being formed as a result of
condensation with phosphoric acid. The water formed by
condensation which remains in the reaction mixture, as
is known, is acting as precipitent for the components
of higher molecular weight, so that part of the resin
is filtrated off, as it can no longer soak into the
pores during impregnation. The fine pores absorb
preferentially condensation water and the resin content
of lower molecular weight. No difficulty occurred due
to the particular pore structure of the used graphite,
i.e., Dragon Grades 6 and 9. On the other hand a high
number of rejects during curing and baking had to be
expected for certain other graphite grades.

This filtering effect explains positively the pheno-

menon that the permeability of the impregnated tubes
increases considerably from the inside to the outside,

-9 -
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The impregnant is pressed from the inside to the out-
side, the inner surface zone is sealed due to the high
molecular components producing a high carbon gain. The
gases evolved by coking take their way preferredly to
the outside so that the inner shell is responsible for
the sealing effect. As initially spallings and ruptures
occurred, a complete filling of the accessible pores

of the material proved to be unsuccessful. As a result
of it, the first impregnation step was then considered
to be finished when half of the flats of the rods were
penetrated with liquid. Wetting of half of the conical
part of the end plugs proved to result in a satisfactory
impregnation.

During the first impregnation the resin absorbed

was eight to ten per cent by weight, related to the
initial weight of tube or end plug.

Second and Third Impregnation

Neither the second impregnation, using monomeric
furfuryl alcohol mixed with two per cent by volume of
phosphoric acid, was performed until full penetration
of the material. Specifications provided generally an
impregnation period of seven hours, In the course of
work this period turned out to be too long with respeoct
to the fuel rods. A series of damages occurred which
could be eliminated by decreasing the impregnation
period of the rods to five hours. The impregnation
period for the end plugs remained unchanged, i.e.,
seven hours.

Cleaning of the Impregnated Material

Initially, great difficulties were experienced in
cleaning the tubes after the first impregnation as the
portions of higher molecular weight, as mentioned, were
filtered off, covering the inside of the tubes in the
form of a thick, tough mass. Out of various mechanical
cleaning methods tried out, that using a TFE plug
fitting tightly into the tube, proved to be the best
one for removing the resin even from those sections
not easily accessible., One side of the fuel rod shows
considerable, partly threaded reductions in diameter;
these sections are cleaned using special TFE scrapers,

During curing a small portion of the resin is
released again from the pores to form hard crusts on
the surface not to be removed easily. To avoid this,
it proved useful to wash the impregnated and cleaned
graphite specimens using a small gquantity of monomerio
furfuryl alcohol. This removes the impregnant from the
pores on the surface, and exuding does not ooccur again.

If another solvent, acetone for instance, would be

used instead of furfuryl alcohol, too much of the resin
were washed out and the permeability decrease after

- 10 -
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beaking were considerably smaller.

CURING

It is not possible to subject the resin - placed into
the pores at 100 to 200 cP - to immediate thermosetting,
as the condensation water liberated suddenly from the low
molecular portions would spall the graphite material.
Storage for at least 24 hours at room temperature permits
to advance the condensation in such a degree that ruptures
can be eliminated.

The following scheme in accordance with the given
specifications was used for curing:

hold at 6030 for 2 hours
ron 8000 " 2 hours
non 10000 " 2 hours
o 12000 " 15 hours
noon 15000 " 2 hours
oo 200°0 " 2 hours
25 hours

Curing of tubes and end plugs - without filler material -
was first done in a curing furnace with air circulation.
But it proved that the electrically heated shaft furnaces
used for beking the impregnated material, permitted preclse
regulation even at lowest temperatures. From that date the
resin was cured and baked in a single step. The use of
graphite grains crushed to a particle size of one to five mm
avoided forming of crusts during curing and baking. Small
amounts of resin, exuded in spite of cleaning and treatment
during curing, are absorbed by the filler grains. It is
easy then to remove mechanically the grains stiocking
loosely to the surface.

BAKING

5.1 Baking Method

After impregnation and cleaning,the components were
baked in electrically heated shaft furnaces. Only the
very first batches were cured and baked in separate
curing and shaft furnaces, respectively. Then, the
material covered with loose graphite grains was cured
and subsequently baked in the same shaft furnace. The
heating of the baking process was so programmed that
the temperature rised from 200°C to 650°C with an
hourly increase of 590, At 650°C to 1000°C the heating
rate was 50°C/h.

The fuel rods and the end plugs were embedded into
the steel saggers in vertical position, the end plugs
additionally in special graphite crucibles (see Fig.
5.1.1) Graphite grains with a particle size of one to
five mm, of purest nuclear grade were used as filler

- 11 =
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material., To protect the specimens against oxidation
the sagger was covered with a layer of cured resin
with a grain size of 5 to fifty mm. The use of a .
finer crushed material was abandoned as it caused
spontaneous ignition of the resin due to the active
surface which had formed.

Only a small amount of resin from the cover was
lost by oxidation during a baking cycle so that suffi-
cient protection of the impregnated material against
oxidation was given.

It was relatively easy to remove mechanically the
resin which exuded during curing and was carbonized
on the surface. The inside of the tubes was cleaned
with tightly fitting scrapers of sheet material and
plasticse

Breakage During Curing and Baking

The above mentioned curing and baking procedures
give optimum results, i.e., highly reduced permeability
at a very small number of rejects depending on fulfill-
ment of certain conditions as homogeneity of the
material and appropriate pore filling during impregna-
tion treatment. For instance, the Grade 6 material of
the first consignment in particular exhibited serious
inclusions and faults in structure (see Figs. 5.2.1 to
5.2.4) and had a particular high number of rejects.

Purthermore complete filling of the accessible
pores of the material during the first impregnation or
periods exceeding highly the time limit of the second
treatment, the latter resulting also in a more
complete impregnation, produced spallings or breakage
of the components. By adopting the appropriate means
it has been possible to reduce the number of breakages
considerably (see Figse 5.2.5 10 5¢2.7)0

The treatment of the first consignment - cured still
in a separate step - reveals that breakages occured
during curing and not during baking. With the compo-
nents out of the following consignments where a smaller
gmount of resin pick-up was considered to be satis-
factory, a very small number of breakages occured
during curing and baking carried out in a single stepo

The diagramm showing the amount of broken material
is limited to components damaged by the process and
does not mention those occurred by handling etc.
Breakages due to improper handling are marked "RM
(reject) on the Tables 3.1.1 - 3.1.22.

- 12 =
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RESULTS OF IMPREGNATION

6o

Differences Between Grade 6 and Grade 9 Material

Fuel rods and end plugs made of Dragon Grade 6 are
not intended for use in the reactor but for tests only.
As may be seen from Tables 3.1.1 - 3.1.22 the compo-
nents from each consignment wvary widely in behaviour
and properties. Thus, for instance, a high number of
rejects occurred caused by bursting in part when the
material was subjected to the first pressure test,
as in the case of the fuel rods from the 6th consign-
mente.

Furthermore, there is a fundamental difference bet-
ween material Grade 6 and Grade 9, It appears in this
respect that a higher residue is obtained from curing
of impregnated Grade 6 material than compared with
Grade 9 material at the same amount of resin pick-up.
Moreover, Grade 6 material seems to be more active
for the adsorption of gases and liquids due to its
pore structure as becomes obvious during outgassing
of the specimens.

Thus the coefficient of permeability in the impre-
gnated Grade 6 material - determined by the vacuum
decay method with an apparatus as shown in Fig. 6.1.1 -
depends in a consideraebly higher degree on the prece-
ding pumping time than in the Grade 9 components. In
the case of Grade 9 fuel rods an almost constant
coefficient of permeability is obtained after so short
a pumping time as 4 hours that reduces only slightly
after further pumping, as illustrated in Figs.6.1.2
and 6.1.3., These results are up against those obtained
in the case of Grade 6 material, as shown in Figs.
6.1.4 to 641.6,

Moreover, components of Grade & material exhibited
a series of inclusions or faults in structure which
resulted in bursting or spalling during heat treatment.
The resin collected preferredly in such regions and the
material was split by pyrolysis gases. Segregations
are obvious from Pigs, 5.2.1 - 5.2.3 and a fault in
gstructure from Fig. 5.2.4 which latter caused spalling
due to furfuryl alcohol collection.

Relation Between Weight and Permeability in the Origi-
nal State

In Figs. 6.2.1 to 6.2.5 the relationship between
original permeability and original weight is illustra-
ted separately as to fuel rods and long and short end
plugs.

At first sight it would appear that there is no
unique relation, i,e. if the values of all consignments
are oonsidered as a whole. But, referring to each
consignment separately, it becomes obvious that there
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1s a very good linear dependence of the weight on the
permeability of all components of each consignment:
Permeability decreases with the increase of the
component weight,.

Components taken from the same consignment show a
very small deviation, but theserelations are different
for the various consignments; they are shifted against
each other in parallel, so an impression of high
irregularily is given, when considered as a whole.
Furthermore, components of Grade 6 material and compo-
nents for the seven element rig experiment take an
exceptional position. The components made of Grade 6
are more permeable than those of Grade 9 at the same
welght and the components for the seven element rig show
the lowest weight in the original state at comparable
permeability.,.

Dependence of Resin Uptake on Permeability and Bulk
Density

Figs. 6.3.1 « 6.3.3 illustrate the resin uptake
during the first impregnation as a function of the
original coefficient of permeability. Distinction must
be made between resin uptake of fuel rods and that of
long and short end plugs. Most of the fuel rods pick-up
between 7 and 10%by weight of resin, only the rods of
the last two consignments show a resin uptake less than
7 %; whereas the pick-up of the end plugs is 4 % to 10%.

Another striking feature of these end plugs is the
greater deviation of the values which might,however, be
due to the breaking off of impregnation when resin pene-
tration of a certain area had come about.

Unlike the relationship "original permeability to
original weight", the values of the function resin up-
take to original permeability are found to be within s
very narrow range of deviation. This may be due to the
fact that the original weight includes the sealed pores
as well, while the resin uptake is determined from the
accessible pores only. Hence, the accessible pore volume
is very similar in the case of materials from various
consignments, but the volume of sealed pores appears to
be variant.

The end plugs for the seven element rig experiment
are an exception to this. Their resin uptake varies
widely at same permeability. It may be concluded from
the diagram that though the material has at least the
same number of pores going through, it has a smaller
number of accessible pocket pores, compared with compo-
nents from other consignmentse.

6e4 Change of Permeability

The normal components supplied to Sigri have shown

- 14 -



the usual permeability of 10"2 cm2 sec_1. Only _ some of
the rods had _3 permeability coefficient of 10‘1, and
10-3 sec” ', respectively. A great number of fuel
rods provided for the seven element rig had, however, a
permeability coefficient exceeding 1 x 10~1,

The first impregnation entailed a decrsase of the
permeability coefficient to 10-4 - 10-5 sec~1, deter-
mined by the pressure decay method. But only 10 % of the
components were measured for permeability after their
first impregnation.

During second impregnation the resin uptake is very
low and varies widely and therefore the obtained values
are not suitable for evaluation. It has been attempted
to derive a relation between the permeability values in
the original state and those after the second impregna-~
tion and baking. It was seen, however, that the initial
permeability is not a criterion for a certain value deter-
mined after second impregnation. This may be explained
by the fact that the accessibility of the pores is varied
irregularly during the first impregnation treatment and
that this effect is even increased by a further impregna-
tion.

After two impregnations the optimum valueg of the
coefficient of permeability a a out 1 X 108 cm? sec™
the highest are about 1 x 10” sec” , and the
avegage coeff%cient of permeablllty is about 10-5 to
10~° cm? sec sy measured by the pressure decay method.
The same rods measured by the vacuug decay method show,
however, g COSfflCl?nt of about 10~° to 10-7, in some
cases 107° cm“ sec™!, These values were obtained when
the components were measured after a pumping time of
four hours.,

1
k)

Those components were subjected to a third impregnation
the permeability of which was higher than the following
values, with respect to:

a) Pressure decay method: 1 x 10_5 cm2 sec—1. Components
with values exceeding this
1limit are subjected to the
third impregnation without
previous measuring by vacuum
decay method.

b) Vacuum decay methods 5 x 10~7 cm® sec™ 7,

The last figure was valid until 13th December, 1962, where-—
upon the limit was refixed to be now as follows:

1 x 10-6 om? 500—10

During third impregnation quite varying results were
obtained at a resin uptake practically not measurable,

-~ 15 =



as may be seen from Tables 3.1.1 - 3.1.22. In the case
of components with _coefficients of permeability excee-
ding about 5 x 10~5, the coefficient was decreased by
two orders of magnitude during the third impregnation.
In the case of componengs where the permeability was
less than about 1 x 10-® cm? sec~1 even an increase

of the coefficient was stated in part.

It may be assumed that the increase in permeability
is due to the rupture of thin coke membranes within the
pores during baking. After appropriate tests it did not
prove true as assumed first, that the highly reactive
resin coke corrodes by attack of atmospheric oxygen
during the cooling period in the furnace., For this
reason the normal packing material in the furnace was
covered with a layer of cured resin., Furthermore, the
effective cross section for the access of atmospheric
oxygen was diminished by the use of appropriate sheet
metal inserts. Another baking cycle was carried out
using nitrogen purified over copper (BTS catalyst). But,
also during these treatments an increase in permeability
occurred. In order to be on the safe side, the cover of
cured resin was maintained, though, but further investi-
gations using nitrogen were not carried out.

7. ITESTING AND INSPECTION

Tel

7.2

Pressure Test Before Impregnation

Prior to impregnation the components were subjected to
a pressure test at 8.1 at.abs. Simultaneously, the coeffi-
cient of permeability was determined by pressure decay
method. As the working pressure applied for impregnation
was 8 at.abs. only, the testing pressure was slightly
higher, Bursting occurring during this pressure test 1s
due to faults in material, at least as far as material
from the first consignment (Dragon Grade 6) is concerned,
While in the case of material from the last received
consignments which was subjected to pressure tests after
its machining with Graviner, Gosport, part of the bur-
stings were apparently due to internal damage causcd
during transport.

Permeability Measurements and Pressure Tests After the
Single Impregnation Steps

After first baking, permeability measured by pressure
decay method was determined on only 10 % of the compo-
nents, but, as a matter of safety, all components were
gubjected to pressure tests, as done before their first
impregnation. Second and third baking were also followed
by pressure testing. After the second baking the compo-
nents were first measured by pressure decay method. A
third impregnation was carried out if the K-value was
exceeding 1 x 10™2 cm? sec—1, in accordance with the
specifications described in chapter 6.4. If a lower
permeability value was obtained than mentioned above,

a subsequent vacuum decay measuring was to decide whether

- 16



the components should be subjected to a further treat-
ment (see chapter 6.4.).

An exception was made in the case of the components
intended for the sevgn e%ement rig where the limit was
agreed to be 2 x 107 sec™', vacuum decay measured.
At the time when this was agreed, part of the material
was already subjected to a third impregnation though -
in accordance with the usual requirements - so that also
components with a lower permeability than 2 x 10~5 were
subjected to a third impregnation.

8. INVESTIGATIONS OF IMPREGNANT

8,1

Condensation with Phosphoric Acid

Though a high sealing effect is obtalned even during
first impregnation by precondensation of furfuryl alco-
hol using the catalyst phosphoric acid, according to the
given specification, i1t is not possible, however, to
increase working life to such a degree that one batch
can be used for a greater number of impregnations; a new
reactant must be used for each impregnation., Naturally,
the phosphoric acid can be washed out using alkaline
salts, but, it is difficult to separate the individual
layers and it takes much time. Experiments carried out
with carbamide addition in order to improve pot 1life
resulted in a higher number of rejects, Therefore, other
ways had been tried out for precondensation,

Condensation with}WAluminum Oxide

Condensation of furfuryl alcohol employing aluminum
oxide is known from literature [1] . In this patent it is
particularly stressed that only the g~ form has catalytio
effect. Analysis carried out with purest commercial

aluminum oxide were, however, not successful. Only one
specimen of alumina resulted in satisfactory condensation.
During preparation of this compound only part of the
aluminum hydroxide precipitate had been washed out and
as a result it contained chlorine ions. The aluminum
oxide obtained from this batch by heating up to a tem-
perature of 800°C showed acid reaction. aluminum oxide
generated from completely washed out aluminum hydroxide
was not catalytically effective. A further batch 'sing
"gluminum oxide for chromatographic analysis, acidic",
a product from Merck, resulted also in condensation.
Hence, not the form of aluminum oxide is of catalytic
effect but its acidic components,

Tor condensation 10 % of aluminum oxide are added to
the furfuryl alcohol whereupon the mixture 1s heated up
to boiling temperature of the alcohol. As soon as conden-
sation has started, an azeotropic mixture of alcohol and
water distilled over and was recirculated into the reaction
flask. After some time the individuwal layers of the conden-
sate proceed to separate. This occurs as soon as dimeric
alcohol - no longer soluble in water - distils over.

- 17 =



With the aid of the amount of water distilled off,
progress of condensation can be pursued. It has been
found that there is a relation between this quantity
and the viscosity of the resin, as illustrated in Fig.
8.2.1. As will be seen from this diagram, the curve
of viscosity becomes rather steep when 0.48 moles of
water are distilled off. Hence, it appears to be advi-
sable to stop condensation after 0.48 moles are reached,
as otherwise close control of viscosity would no longer
be possible if larger quantities were involved. At this
stage, precondensation has made great progression, as
will be seen from the following experiments. After 0.87
moles of water were given off, the product was as hard as
stone. It was possible to remove max. 0.87 from the two
atoms of oxygen present in the furfuryl alcohol mole-
cule, using mild conditions ~ with the aid of xylene
addition for the azeotropic destillation of water during
condensation of alcohol, treated in accordance with the
specifications., It follows that about 1.2 atoms are
bound to be split off during carbonization, partly” at
the expense of carbon. This explains also that the car-
bon gain is only about 80 % compared to the theoretioc
yleld (theoretic yield related to furfuryl alcohol is
61.2 wt.%, the value obtained actually 50-54 wt.%).

During storage, viscosity of the condensatlon pro-—
duct obtained via aluminum oxide increases only slightly,
whereas it is even decreased slightly in some batches.
This is due to the fact that also higher molecular com-
pounds, in suspension, are produced during condensations
they are in suspension and shift the viscosity measuring
in the direction of higher values. As soon as these
products have deposited in the form of a thin sludge
layer on the ground of reaction flask, a smaller viscosi-
ty value is obtained for the remaining liquid.

The higher molecular compounds covering the catalyst
are interferring highly with the separation. The still
hot furfuryl alcohol - in which the catalyst was partly
disperged - requires filtering. The remaining aluminum
oxide is considerably caked with resin and must be
treated with solvents before its reuse. As this is rather
elaborate another condensation method was searched for.

[1] NIELSEN E.R., U.S.-Patent 2 681 896,
"Furfuryl Alcohol Condensate", apple. Oct. 18,

1952, pat. June 22, 1954

8.2.1 Impregnation Experiments with Furfuryl Alcohol
Precondensated According to Item 8.2

The catalyst used was 1 vol% phosphoric acid.
Phis had to be added to the precondensate under
heavy stirring. This work required some caution and

careo
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Sample components of Dragon Grade 9 material
were impregnated based on the specified process,
The gain in permeability decrease was in the same
order of magnitude as the values obtained with
the impregnant precondensed with phosphoric acid.
After one impregnation step, the samples showed_4
oogffioi?nts of permeability from 1 to 2.5 x 10
cm¢ sec™ ', Surface curing carried out in compliance
with known processes resulted in additional gaine.
After first impregnation and surface curing, the
permeability coefficient measured on sampleg frgm
same series was in the order of 5 - 8 x 107° ¢cm
sec—1, While such values were obtained only by a
second impregnation according to the Dragon
process,

8.3 Condensation with Sulphuric Acid

Precondensation of furfuryl alcohol using diluted
sulphuric acid is known from literature [23 , where it
is indicated, however, that lacquer raw materials are
resulting, and for this reason condensation is carried
out there up to a viscosity of about 1000 cP.

Therefore it was tried to moderate the process to
be suitable for graphite impregnation purposes., This
revealed the phenomena that the grade of acid concen-
tration given in literature was far too low for small
reactants (250g of furfuryl alcohol).

Figse B8e3e1 = 8.3.2 1llustrate the relation between
sulphuric acid concentration and obtained viscosity with
regard to various reactant quantities. As will be seen,
it is practically impossible to control small quantities
analogously. The values show a rather wide dispersion.

It must be admitted, however, that the resulting
product is of excellent quality. After removing of the
well dispersed condensation water, a completely clear,
viscous liquid of dark read-brown colour is given, not
containing any resin compound of higher molecular weight.
Rough separation from the diluted sulphuric acid is easy
and done within shortest time.

[2] KAESMACHER H., "Herstellung und Anwendung von Furan-
harzen aus Furfurylalkohol", Kunststoff-Rundschau
7 (1960), 77-82, 117-121, 265-268,

8.3.1 Impregnation Experiments with Furfuryl Alcohol
Precondensated According to Item 8.3

Impregnation experiments with subsequent
surface curing resulte% inza permeability coeffi-
cient of about 5 x 10-6 cm® sec-1 reached during
one step only. 1 % phosphoric acid was added as

catalyst (see chapter 8.2.1).

- 19 =



9.

surface curing fails if carried out on
material impregnated with furfuryl alcohol
precondensed in accordance with the Dragon
process; in this case the components burst
during curing and baking, due to the fact that
here the pOYPS are filled primarily with portions
of lower molecular weight and condensation water,
Surface hardening keepo the gases from escaping
and high pressures are arising, which cause
spalllng or even bursting of the material.

Furfuryl alcohol condensed via aluminum oxide
or sulphuric acid does not contain any compounds
of lower molecular weight and, furthermore, a very
small amount of condensation water preventing that
high pressures occur, which result in splitting of
the material,

SUMMARY

In connection with the Contract under report, the follo-
wing components were made largely impermeable by furfuryl
alcohol impregnations

617 fuel rods,
575 long end plugs, and
166 short end plugs.

Careful study of the individual steps of the impregnation
process permitted that this treatment of the fully machined
components resulted in a very low number of rejects due to
damage or bursting - except material from the consignment
received first,

The first impregnation - using precondensated furfuryl
alcohol which contained phosphoric acid as catalyst, in
accordance with specification - resulted 1n a ecrea of the
coefficlient of permeability to 10-4 to 10-5 sec™'s By _the
second impregnation the permeability was deoreased to 10=5 to
10‘6, pressure decay measured. When the vacuum decay method
was used for measuring, the_ coefficient of permeability was
about 10~ to 10~7 cm? sec~1, The third impregnation accom-
plished further noticeable decrease in general only in the
case of components w1th a cgefflc%ent of permeability
exceeding about 5 x 10-5 sec

Apart from phosphoric acid, applicability of other
catalysts for precondensation was studied, e.g. use of

luminum oxide or sulphuric acid., The advantage of these
chtalysts is a condensation product of a relatively
homogeneous molecular weight distribution permitting
additional surface curing of the impregnated components. It
was possible in this way %o decrease the coefficient of6
permeability of Dragon Grade 9 samples to about 5 x 107
cm? sec™ by one single impregnation stepe.

- 20 -



Tatle 3.1.1
Fuel Racds (15t Celivery)

e m, A A e ———-——

Le

Original First Impregnation Second Impregnation
No. Weight Permeab. P z;;;m. V;:C. ,Resm- Polym,=- C.j:rbon é:ib Parneab, |2 Refin- Polym,- C‘f!r‘bon g:;b Perneability, calsec] £
] (prgss.:fg.) S| ine Tapr. uo:ake Conien’t Y1;1d Cont. (or;ss.dec.) S Up;ake Canéent Yl;ld Cont. | (Press. Dec.) | (Vec. Dec.) |
emt se | b P 4 yd g cmt sec” &l 3 y g &
0001 | 5167.2) 4.8 x10-2 | -f 136 | 75| .46 7.92 - - - - - - - - - -
0002 | 5113.1] 9.6 x 10'2 s ] s oeor| s | 50.6 a9 2.5 1ot 1) 101 | o.es | es.7 | 0.482] 3.0 x 1076 | 5.7 x 10°7
0003 | 5110.0( 9.9 x 107 | | 136 | 175 | 8.9k | 7.8 | 517 [ 457 3.2« 10-3 o3| o | sz ot 63x 08 | L1k |-
0004 | 496450 19.5 x 107 | - 136 | 175 | 9.1 | 9.10 | 50.8 | 5.5 7.0x 1w | -] 2.38 | 2.18 - - - - 3
0005 | 5106,0]16.2 x 16=2 | - | 136 | 175 | 8.97 | 7.98 | 50.9 [ 457 8.1x 07| -| .28 | 1.10 - - - - 2
0006 { 5193.0] 5.3 « 10'§ A s | s e | rr | st e oot o) os3 ] s | oses o] zex w0 | aex0Tl -
0007 { 5126.6| 8.2 x 1075 | - 135 | 5| sus| 7.3 | 6.2 |e26| 25xw0t ) <)o | 636 | 4.5 |0.203] 5.0 x 107 6.4 x 1077
0008 | 5043.5013.8 x 107 | -1 136 | 175 | 9.59 | 8.42 | 50.8 | 4.88 | 6.1x 107 | -f 2.96 | 2.79 - - . -
0009 | 5151.2 burst at 2,71 ata - - - - - - - I - - - - -,
0010 | 513.6| 5.3x10-2 -1 189 | 225 | .71 | 852 | 505 [se| 5.9x100) -] ce6 | 02 | w32 Lowwol 230t | e e w07
0011 | 50453} 12.6 x 10=2 | - | 210 | 107 |11 | 9.1 - - - 2l - - - - -
0612 | 5112.6 9.5 «x 1o-§ -] 216 8¢ | 9.02 1 7.43 6.2 [4.66 | 1.1 x 10'3 -} 6.48 | 0.29 26.4 | 0,127 3.0 x 1077 -
0013 | 5133.9| 8.6 x 107 |- 215 |- a9 | 9.05| 7.35 | ste a5 | 63«0 - o2 | o221 {ouoes |53 x 00 -
o016 | 5168.0| 5.2 61072 [ 56 | 10| a2v | 72 | ows3 eos | sxwet) ol o | ocze | me |oag ] ssx 108 | w2 et
0015 | 5160, 51w aed | -] sis | oas | e [ g | owor 2ol o wen? | o]k o022 | o515 loss | 2k wed | oLk 10
0015 | 5138.3 5.7 « 10'3 Slsg oo | | g | sz bas | nswet ol os2 e | osns |l ze e e g x 107
G017 § 5253.9) 2.7 x 10‘7 -1 188 225 | 7.45 | 4.6 L5 3.0 e x e ] - 29 | L6 35.4 10,102 | breken at 5.2 ota
o018 | 516597 5.8 x 107 || 20 | qor | roo | e | osne e | et oo | oo 3.3 [0.o01 ] 8.8 x 1070 -
0019 | 5088.91 8.2 x 10'% Slee e | s os2s | st e | 2kt 1] 133 | 107 | 419 {6557 . -
0020 | 5110,8 [ 10.5 x 167" | -] 210 17§ 9.87 1 8.2 53.8 5.0 3.3x W02 - 161 ] 2.8 - - - -
0021 | 5157.3] 6.6 « 10-% oo | ower | e nes | oste Jesn ] n0xw0d | o os | o | e (s | 21 x 0t |52 x0T
0022 § 5111 9.9 x 05 [ - 189 | 225 | .16 208 | 503 [egt ] zex Tl -] 197 | 186 - - - -
0023 | 5189.4) 56 x 072 | a0 | 1 | s e | - - R . I ] ]
0024 | 5147.3110.9 x 10'5 oo oo | e 7iee | os22 fest ] rexaot o h et | s | e lenal 20 | sus 107
0025 | 517750 4.0 x w0 - 136 | w5 el 7.2 | os0.0 |34t " crack - - I . -
0026 | 5092.1| 9.5 x 1072 |- w36 | 15 | e.37] e - } . 21 - . I . .
0027 | 5006,7 [ 142 x 1072 | -] 136 | 5 [ 1] o3 | 510 [s.2e | 27 <0t - 0.6 . 5 (0.1 2.0 070 | et x0T
0028 | 50745 9.5 x w07 |- 136 | 75 | 9.2 847 | se.s ez | texict| - |08 | o3 - - -




Table 3.1.1 (Continued)
Fvel Rods (15t Delivery)

Original First Impregnation Second Impregnation
. Pre- | Visc. . Sec. . . Sec
. Peracab. “ Resine§ Polyn, | Carbonf - Pernsab, «|Resin- | Polya - | Carben s . -
No.| Veight (press.dec.)| € ‘;?iw' I:f Uptake] Content| Yield gdr:' {sress.cec.)| €| tntake Conzent Yield Cerb, Permeability, ‘nzsec 1 ‘E
g ol soc1 | & h:Se c:r. 1 p p ;n o} ea? seent g, 1 1 C;nt. (Press. Dec.) ) {Vac. Dec.) §
0029 | 5263.6] burst at 7.8 ata - - - - - - -1 - - - . - - -
0030 | 5282.6] 3.0 x 10-2 |-| 136 § 175 7.82 | 5.85 - - - - - - - - -
0031} 4998.5] burst at 6.5 ata - - - - - - - - - - - - - -
0032 | 5145.0 burst at 2.5 ata - - - - - - - - - - - - - -
0033 | 5065.1) 11.6 x 10-2 | - 181 89 ] 9.46 | 8.46 | 509 a9t ] taxtt |29 | 0.2z | 238 | cage] 2.0 x 107 -
0036 | s086.5) 12.9x 152 |- 136 | 5| 952 | s5e |51 | a3 . 3 - - - |- . .
gggz ;}?’Z; Z.s x 10'; ) -t 141 89 5.6 6.91 | 518 [s.20] 1ixwt ) -Lon|os | 1.9 |eew] 1.8x w07 -
R urst at 2.4 ata - - - - - - - - - - - - - -
0037 | 5076.5] 16.7 x 10~ |- | 1 89| 5.0 | 8.48 |51.6 |ug0 | 1.2x 1070 0.49 | 0.26 28.4 [ 0.139] 1.6 x 10'5 -
0038 | 523%.5] 2.9 x 1072 |- 11 89 | 7.2 | 5.5 | 516 {32 | 22x w07 ) -] o5 | o.0s 2.3 {0.001] 6.2 x 10°6 | 4.5« 107
0639 | 5164.0] 6.0 m's s | omsfen| | - . - o2 - - -] - . .
0080 | 5079.5) 6.0x 107" -} 136 1751 68.86 | 8.0 | 43.7 440 ] 6.2x10° 1) 0.20 | .18 - - - - 2
0041 | 5153.2] oburst at 2.7ata - | - - . - - - -1 . . - . . . -
oos2 | 5156.9] 77w w02 §-f 155 | 9o en | 6.88 |49.0 {39 | r5x 0] 0.7 | 0.55 | 43.6 }0.305) 2.3« 10‘6 1.0 x 10‘6 -
0083 | 500350 16.2x 1072 J -] 351 | 103 ) 0.6 | 8.76 | 49.4 | 497 x5 o] 270 | 2.5 - |- - - 2
OChh | 5122.1 burst at 4.0 ata - - - - - - - - - - - - - - -
0045 | 49866 | 18.9 x 102 !-l 20 | 17 ]| 0.6 | 963 | 505 59| zsxwt e s | e | - | - - - 2
0046 | 5059.7| burst at 2.6 ata - - - - - - - -1 . - . - - - .
0087 | 5106.2] 8.7 x 1072 1189 | 225 | 856 | 7.96 |53 {ezo | nex ™ oo Los | et losas | 2.7 ¢ 1678 3.5x 107 | .
0088 | 5167.6) 5.7x 1072 | -] 156 196 | &.06 | 7,05 [ 4.8 |52 | x0T -]0.32 | 519 50,5 10136} 2.4 x 10‘6 3.7 x 107!
oosg | s11ns) worwwed |- se | oroc | oot | 7ies | st Lasa | ng .t 0.68 | 0.58 | s1.4 0.282] 3.3 x 106 | 5.7 x 1077
ooso | 5133.1) e.sx 102 f-t 156 | 1o el 728 o6 |eag | is et |- 0.66 | o.48 | 418 Jc.268 ) 2.5x 0 | 6.6 x 1077
0051 | 5166 1.6 1072 | 419 | o5 | s | | - ) - S E1 B R e 3 ]
0052 § 5083.41 10.7 x 10 ) |- 210 LS NPV SR YR NS IEH By B B SEAREE [ O BOW.C I B 203 0,297 4.9 x 10'6 2.9 x 10‘7
0053 | soa2.1] maa et |- 331 ] ey fw oo Jas [ | e ™ o] 69 | om | e owof s e 06 | 97 ¢ 10T
sesh | 50525 s, pe e | or e e deos Ly foes s e o b [ass | sy |osea | 31 e 0% | ik x 107
0055 520,18 5.3 x 107 h-f 36 b v ] o hst |Gk | s aw? [ ez s | own {0,095 ] 301 x 076 | 5.6 x 107
0056 | 51133} 5.2x 075 |- 136 | 7 B - - - 2| - - . . . R
0057 | s 85w o) 158 | 9o | e | w25 {483 | w02 | 330t |0 [ces | - | - - .




Table

3.1.1

{Continued;

(15t Delivery)

Original

First Impregnation

Sscond Impregnation

- ¢c

N Weight Permeab, | = Pr;-m MI:C' Resin-| Palym, | Carbon éec; Perneab. [ © Carbaon Ezi; Permeability, enlsec” | o
Moo (eIt o ess dec. )] S P00 Uptake| Content | Yield | ° " foress.cec.)| & Yield {2 .7 |(Press. Dec.) | (Vac. Dec) | s
g 2 con=1 g | Tize | Impr.| '« o Conta | 2272747 5 p Cont. £
cmé sec 2| s P 4 e yA g ené sec & o . &
0058 | 5142.3 | 5.7 x 10-2 136 1 5] 8.55 | 7.59 | 505 | &.32)8.2x 00| - 1.3 10,206 | 2.3 x 1078 {3.1 % 1077
0059 | 5158.3 | burst at 2.1 . R . . - - . . . -
océo [ 5165.5 | 5.0 x 10-2 36 | st ] e | st | sy k0t 38.9 |o.16 ] 2.1 x 0™ [7.3x 10
30611 5125.6 erack - - - - - - - - - - -
0062 | 5190.0 | 5.4 x 1072 156 | 190 { 7.8 | 7.01 | 49.8 | 3.91}8.9 x 107 381 f0.152 ] 3.1 x 107 [4.9x 10
0083 | 5155.1 | 4.7 x 1072 156 | 190 | 8.5 ] 7.38 | - . . - . ) )
ooss | 5068.8 }10.9 x 107¢ 20 | 107} 950 | 8.7 | s0.9 | wsufr7x 10 . - 130 - .
0065 | 5068.9 {10.9 x 10~ 20 | 107 | 9.7 | 8.68 | 50.6 | 4.932.8 x 107 40.8 |0.428 | 5.1 x 10 8.7x 1077 | -
0066 | 5065.3 | 9.6 x 1072 189 | 25 | 9.19 | 8.1 | 50,6 | 4.65)2.8 x 107 . . . . 3
0067 | 5232.6 | 2.9 x 10‘% 56 | o190 | 7.21 ] s.82 | w98 | 359 ) 1.7 x 107 . . . . 2
0068 f 5050,9 | 7.0 x 107, 156 | 190} 9.25 | 8.21 | 49.9 | s.62{2.4 x 07 . - . . 2
0069 | 4981.9 {19.5 x 107 20 | 107 V202 {1066 | os0.7 | 6.0 ]1.9 x 107 - - . - 3
0070 ] 5124.6 ) 7.1 x 10'2 156 196 ) 7.13 | 6.74 48,9 ] 3.78 3.7 x 10.k 43.3 10,372 | burst at 4.0 ata

1) small spalling, further impregnation treatment possible

2) high spalling, no further impregnation possible

3)

broken during curing or baking
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Table

3.1,2

Fuel Rods (2 Delivery)

. ——.————-

Griginal First Impregnation Second Impregnation 3rd Inpr.
Pre-{ Visc. . Sec. . Sec.
Permeab. |., Resine | Polye.-{ Carbon Permeab, | «|]Resin-| Carbon . 2. <1 | 2| Permeab, @
No. | Weight (press.dec. )} T p91. of Uptake | Content | Yield Card, (press.dec.)| | Uptake| Yield Earb. Permeability, ca’sec § cwl sec=l E
g ca? soc=1 |5 Time| Impr. g 1 g |Conte] T2 o1 | & 1 g | Cont. (Press. Dec.)| (Vac. Dec.)j S 8
| prs | op q g (Vac.Dec,)
0071] 5148 | 3.6 x 102 |- | 58| 18| .06 | 751 | 515 {ets | 37010 - 0.21 | <o 0 3.2x 106 [5.3%10°T| -[3.1« 07 ]-
0072| 5098 | 5.5x10°2]-] 28] 120 7.9 - | 517 et | wesxw0?|-{oot< o |53x06 |2.0x106] - o4 x107]e
00731 5180 | 2.3 x 10‘% laew} eo | res - | 500 [3.83 ] 10xtw0d o020 |0 | daxtwb |2axw0T] | - i
0074 | 518 | 3.1x 107 |- 58} 178 7.69 | 5.62 | ss.6 [3.63 | 2.6 x10°4] - ) 080 | 625 1049 ] 1.5 x 1070 . 19 x 1070 |-
0075 | 5118 | 5.1 x 1072 s8] e 836 | - L oserfesz | 23xwt-loeler o | 2.0« 109 - 4] |83 106 |-
0076{ 5097 | 5.0 x 10'5 S)oase| 130 885 696 | 510 |est | L7107t - 031 [.3 |00z | sk 10‘2 5.9 x 1070 -18.6 x 1077 |-
0077 5120 | 5.0 x 075 ) e f 03| 9.0 - [ sz2 |ero | gt 1]em [ o | sox1w0? [8.2x1w07] -6k 077 |-
0078| 5126 | 4.2 « 10'% < aes] 130 8.66 1 6.99 | 513 |wask | 11x 10t <021 <0 o | 1k 10'2 Y I 2 109 |
0081] 5090 | 6.6 x 10'2 -fed oo oo | ones st fen2 | bt -1 036 1 Qo | 5wl |29 x 10| =13 x 10'2 .
ooz | 5092 | s.bxt0mf-| 528 18| 9.01 | .62 [ 515 [us 8.2x 107 ] <] 026073 | - | b« 10:6 1.2 %107 | /1.0 x 107 -
00831 5125 | 3.5 x0T, )-1 88| 12| 5.3 | - | 507|276 | 1.5 10-2 o< | o 22x 0% [43x 0,0 - - -
0085] 5090 § 5.3 x 107 |~| 1921 100} 8.97 | 7.65 | 51.9 |466 | 5.5x 10| <oz o | o | w6xw0C |s7xw07| .| - .
0088 5091 | 6.0 x 1072|528 | s | e.45 | 6.5 | w9.7 |e0 | 38x 07| - o3 263 |00 9.8« 10'2 3.9 x 1078 | - {8.6 x 1076 |-
0089 | 5062 | 3.9 x 107¢}-] 528 | 178 | 9.75 | 8.41 55,3 |5.40 { 7.0 x 1077 -] 0.3 | <o 0 4.0 x 107 9.1x 1077 | -§3.6x 10'2 .
0090| 5059 6.6x10'§ S| 130} 9.65 | .85 | 50.8 s.91 | tox w0t <031 bz {o0.01] 1.2 x 107 A E
0092} 5133 | 4.2 x 107 |-1 528 | 18§ 8.3 | 7.0 | 52.0 |35 | 8.3x 107} -] o3¢0 | o 5.1x 1075 4.7 x 1070 -] 1.6 % 1078 -
0093] 5064 | burst at 3.1 ata
0094 | 5092 | 4.7 x102]-p 120 215 | 7.91 | 6.21 | 46,5 [3.68 | w1 x 10| - 0.47 |28.3 |o0.12 | 1.5 x 107 . <11 x 078
0095 5135 | 3.8x10-2f-| 58| 18| 8.26 | 5.89 | 51.2 |63 [ 221 x 10| -J o036 ] <0 | o 1.1x1o'g - - 1.5 x 107 [
0096 5126 | 3.6 x 1072 || 528 | 18| 8.6 | 6.67 | 51.2 |w1e } 10t -fo9] o | o 5.4% 107 |2.7x 1070} -] - .
0097} 5086 | 7.6x10°2]-] 288 120 9.39 - | 52.8 |4.96 . o< o | sox1w06 fesx10T| -f35x107]-
0098 | 5108 | 3.5 « 10'3 ] 95| s8] - | 52.9 |46 | 8.6 x 10‘2 ol o o | 67« 10'2 2.9x 06| | - |-
0099} 5110 | 4.9 x 107 - 2660 130 | g.06 | .66 | 50.9 4.6 | 1.4 x 03] -] o9 f23 foo b 75 x 07 |2.9x 10“2 -13.7x 107" |-
0100 | 5114 3.9x10'§ -f58 ] 18] 6.85 { 7.26 | 50.6 |4.48 | 9.4 x 10‘5 -1 021 f 7t fo0z | 61 x0T £3.7 x0T <) Tk 10771
01011 5128 | 3.9x 0, -} 4| 95§ 820§ - f 527 |32 | 62x 07| -[08 )% |0 | 11« 07 - ~17.8x10°7].
0102] 5108 | 5.1x107c)-] 528 ) 18] 8.68 | 6.9% | 50.7 [4.62 | 3.0 x 10“5' 103 |3y fo.os [ 1207 - | =186 x 10-§ |-
0103 | 5076 | s x wZfo | ey 05| o931 | 6 | 512 Jem | e2x 0] o]0z <0 |0 | soxw0 |31xw0t] 2|53k 07|
0106 5111 | &7 x 107" |- | 265 130 | 8.68 | .00 | 51.0 {443 | 5.3x 0”0 ) -Jow | | o 3.0 x 107 o <] 1.7x 107 ]




Table 3.1.2 (Continued)
Fuel Rods (2" Delivery)

62

Griginal First Izoregnation Second Impregnation 3rd Impr.
- i <
Ho. Weight ( Per:me:'a. \ ¥ i;iym. Z?’SC. Sasin- Folya.- Ce.arbgw E:i;. Permeib: \ "": P:esin- C?'bon (SI:‘r:'b Permeability, cmzseC'1 "‘: Pe?eah ‘;‘:
g pr;;s. ac, | % Tire Inor Latake| Cantent Yxilu Sz, (oress.dec,) % L-ozake Yiald Cont. | (Press.Dec. )| (Vac.Dec.) % cmésec ;E‘:
cml sece = . e b4 g z ” ezl sec=l | €| 1 7 1 &| (vac.Dac, )je=
0105 | 5124 | 4.0 x 10:% o | el s | 735 | 565 Leuss | ssx 0 | <) .25 | 3.52 [o.01 | 11k 07 - o] 4.2 x 1076
0106 | 5099 | 4.2 x 10 )| - e | 100 935 - 51.6 1 4.82 | 1.7 x 0% | - 0.0 | ¢o o | 7.9 %107 2.1 x 1076| -| 9.9 x 1077
0707 | 5153 | 3.5 x 075 | - f 14 g5 | 8.31 | 7.2 | 516 [4.29 § 1.5x 1070 | -] 0.21 | €0 o | 61x107 {5.1 % 107T| <f 4.5 x 1077
0108 f5100 | 4.9 x 0] - | 268 | 0| 892 | 15 | 5t2 |57 | naerony | <[ 023 | 0 | 0} 2.2 0wl | . |-’
0109 |50% | 7.0 x 10, | - so8 | s 9.6 | 3 | st1 etz | 28xt0t | -] o3 o loo | 6ax 17 . -] 1.8 x 102
0M0 | 5120 | 4.5 x 107 ] - 88 | 120 873 - 52,2 | %.56 - 4| -les] @ o | 1.0x107 - 1.3 x 108
ont [s088 | 6.4x 02| | e [ g5 | o2 | ner |50 fer | 13w | o) 0 | & | 0 ] s 107 -l nax et
8}12 5g96;1 6.7 x 1071 - | 120 215 | 8.97 | 7.83 47,1 15.25 | 2.4 x 107 | -} 0.48 | 28.3 10.13 | 1.0 x 107 - -11.9x 10‘6 -
1315 burst at 4,7 ata
011% | 5100 | 3.9 x 10'§ T 95 | 8.52 | 7.14 515 14390 | 7.5 x 1072 | -] 0.29 | <o 0 | &.kx 10‘§ 1.6 x 10‘6 -] 6.9 x 107
A IR AR AR A TS N Xl i X B N RS RS EXE 0éf -] -
0116 15069 | 4.6 x 107} - | 144 | 95| 9.66 | 7.97 5.2 695 | 6.2x 105 | -] 0.30 | €0 0 ]9.3x 10'6 5.5 x 10‘6 -13.6 x 10|




Table 3.1.3
Fuel Rods (3rd Delivery)

—— 0 2 o

- 9¢

Original First Impregnation Second Impregration 3rd Impr,
No. eight Permeab. 2 z;;;m \;’;sc. [?esin- Polym, Cgrbcn g:fb Permeab, 2 Resin- Ca.u-bon g:ib Permeability, cal sac1 £ Perneai-):l £
(press.dec.){s|". Uptake| Content| Yield | ; (press.dec.)| 2 | Ustake| Vield < | ealsec =]
g 7 cec=1 | 5| Tize | Impr, 1 1 { Lont. 2 el | & g g Cont. | (Press.Dec.) ] (Vac. Dec.) E| (vac.pec.) | &
ChR( seC [-=3 cac sec ac.,vbec,
hrs cP p4 1
0281 § 5077 | burst at 3.1 ata P £
0282 § 5092 5.5 x 10'2 -} 192 140 | 8.64 - 51.2 1 - - -1 6.17}<K¢0 0 1.2 x 10 5 - -] 4.8x10
0283 | 5086 6.0 x 10° -1 192 140 | 9.00 - 5251 - - - | 0.27 0 ¢ 2.6 x 107 4.9 x 1C'7 - -
0284 | 5040 | burst at 2.1 ata
0285 | 5035 | 6.7x 1072 f-y 192 | w0 | o | - | 5ol - - - s 209 oes | 951078 | 1 e w78 ]
0286 | 5081 | 5.5x 103 || 152 | 140 | 9.05 | - 51,4 | - - o) |3 | e8] 59«07 -
0287 | 5067 | 5.2x 107, || 192 | 0 | 9.26 | - 50,2 | - . fosf<o Jo |esx1w? | 3 10-; - -
0288 | 5106 | €5 x0T, || 92 | 1o | eae | - | 515 - - - o2 beae Foos U asxw® | 10| o] 23x 10
0289 | 5134 | 4.5 x 10-2 -1 192 140 3.00 - 5.0 1 - - - 1 crack during impregnation 0 7 3 -
0290 § 503; 6.1 x 1'3_2 -1 192 140 9.7 - 522 { - o b 0.47 1 19.7 | 0.09 1.9 x 10_6 5.7 x 10_6 - 1.9 x 10-6
0291 | 5074 bob x 10_2 -1 192 1 8.2 - 1.8 - b1x 107 -1 0,171 &0 0 2.2 x 10_6 1.6 x 10_7 -4 2.6 x10 6
0292 1 5034 £.9 x 10_2 -| 192 140 9.95 - 53.6 - - -] 06.73 1 29.0 0.22 6.4 x 10_5 6.0x 10| - 4.3 x 10-6
0293 15079 | 5.9 x 10_2 -1 192 140 1 9,83 - 5.3 - - -] a2y & 0 1.3 x 10_7 - b 32« 107
0294 | 5064 5.3 x 10_2 -1 192 Wy oy 3.27 - 51.3 ) - - -1 0.38 1113 poos ) 6.4x10 : 3.5 x 10_,’, - -
0295 15020 | 8.2x 10 . 1 192 140 ) 9,44 - 517 | - - -] 0.85 ]129.3 1¢0.29 5.2 x 10:6 5.1 x 15_6 -1 2.4x 10 5
0266 1 3070 5.3 x 10:5 -1 192 14e 1 9.91 - 55.6 | - - -4 632 ] & e 4,3 x 10-6 1.7 x 10_6 -1 5.2« 13:6
6297 1 5035 4,4 x 10 -1 9 140 110,42 - 58.3 - - -] 0.33]125.0 J.08 2.9 x 10 1.2 x 1C - T x W
0298 1 5109 surst at 7.4 ata 5 -6 « 5
0295 | 5090 | .3 x 05 || 192 S N B3 - | a1 b 627 Ty dooe 1 69x 07 f 35107 |- | 13 x 10
0300 | 5145 | 2.9 x 16_2 -1 192 140 | 8.1 - %91 - - - | crack during impregnation 5 -
3301 | 5125 3.8 x 10 5 |- 192 7G 8.35 - 0.2} - - - | Cc.1€ | 8,33 }0.01 1.7x 10 6 e 5.3 x 1
0302 | 5131 | 290307 {12 | W | a2 | - | s |- i B A RECl AR R ! B X
0303 | 5078 | w8 wne) fof 92 | 0 89t | - f 5006 | - el o I L LR AR o B SRR ] B SRy
0304 | 5110 4.6 x 10_2 -1 192 10 8.73 - 5G.5 - 4.5 x 10 - | 0.27 5.2 0.01 ¢.8x 10 5 Jdx1 - 8.6 x 10 7
0305 | 5052 | 5.9 x 1 -1 192 0] 9.3 | - 50.1 | - . =103 §3x0.3 fon] 1.3x10 -{ eox10

+
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Table 3.1.4
Fuel Rods (4 Delivery)
Original First Impragnation Second Impregnation 3rd Impr.
Pre- { Visc, . Sec. . Sec
No. . Permeab. | » Resine| Polym, |} Carbon Permeab, | Resine { Carbon ; oy 2. a1 | «f Permeab @
Height (press.dec.) Eg ggizm' I:fr Uptake | Content| Yield gz;:' (press.dac.)| E|Uptake | Yield 52;2' (gizzzagllISY’(;:csszc ] t cmzsec‘i z
9 cat sec=! | S hrs ch N y4 4 1 | omsecct | & ¢ 4 q : -ece 1 ] (Vac.Dec. ) | &
0117 5107 | 4.3 «x 10:% -| 288 100 | 8.1 - 51.6 | 4.18 - -10.27 | 27.8 - 2.9 x 10'2 2.7 x 10'5 «}3.5 x 10’$ -
0118} 5162 | 2.9 x 10_2 «| 288 100 | 6.65 - 50.3 ] 3.34 - - 0.30 | #3.5 - 2.4 x 10'6 8.5 x 10t6 -18.5 x 10:6 -
0119 5124 | 3.3x 10 -| 288 100 | 7.43 - 51.0 1 3.79 | 1.1x 10 -} 0,22 | 21.6 - 1.9%x107 11.0x10 -]t x10 |-
01201 5123 | crack on receipt
0121} 5131 | crack on reéeipt 4 6 0’ 6
0122 5101 } 4.9 x 102 |-| 288 | 100} 8.01] - 5.2 b 410 | 2.8x 107 [ 1053 ) 0.8 - <7 J11x0T -39 %07 |-
0123 5096 | crack on receipt
0124] 5023 | crack on receipt 5 6
0125] 5106 | 49 x 02 || 168 | 85| 9.3 | - | 515 |9 - -loesfnal - pasxnl o - f-]sxnl)-
p126] 5020 } 9.7 » 10:2 -| 168 85 1 9.34 - 51.4 | 4.80 - -] 053] 38.6 - 4.8 x 10-6 - il 1.3x107 |-
0127] 5075 | 5.1 x_10_2 -] 168 85 1 -8.92 - 52,0 | 4.64 - -10.18 ¢ 16,81 0.02] 6,7 x 10 2.7 x 07| - - % 3
01281 5116 } 5.1 x 10_2 -] 168 851 9.03 - 51.0 | 4.61 - -1 0.18 14,2 | 0.03] 1.4 x 10'; - gl 1.5 % 10_6 -
01291 5134 | 3.9x 10 -1 168 "85 | 8.28 - 51.6 | 4.24 - -10.29 33.71 0.09% 9.5 x 10" §9.1x 10 ' {-]1.2x 10" |-
0130] 5146 | crack on peceipt
0131} 5088 | 5.1 «x 10:2 -] 28 | 100} 9.09 | - 6.4 | 4,22 - -10.39 ] 26.8) 0.10] 3.5 x 10‘2 2.5 x 07| g x 10'2 -
0132} 5094 ) 5.2 x 10_2 -] 288 100 § 9.17 - 51.6 | 4.73 - -] 0.3 0 0 < 10-6 7.7 x 10:; -15.7 x 10:6 -
0133] 5123 { &0 x 10_2 -1 288 100 | 8.44 - 51.1 | 4.3 - -] 0151 1,26 ] 0.0 | 2,5 «x 10_6 9.9 x 10_6 -15.5 x1 41
0134] 5070 1 5.6 x 10_2 -] 168 851 9.99 - 51.7 | 4.60 - -] 0.2} 0.2 0.08] 1.9 x 10~6 1.0 x 10 7] - 1.9x10 { -
01351 5114 | 6.8 x 10_2 - | 288 100 | 8.60 - 9514 | 4,44 - -10.73 33.7 1 0.2 2.1 x 10 5 4,0 x 107} - - 4l
0136} 5001 | 8.2 x 10_2 -] 168 85§ 9.2 - 51.3 1 4.73 - 10291 25,51 0,081 3.4 x 107 - “113x107]-
0137] 5102 | 4.5 x 10.2 -1 168 85 | 8.62 - 49.8 | £.29 - -} 0.23 | broken during impregnatign J -
0138} 5117 J 4.5 x 10_2 -{ 168 85 | 8.24 - 52.6 | 4.33 - -1 0.3 29.6 | 0.1 t.bx 10'? 50x 10 "|-11.2x 10_6 -
0139} 5087 1 5.7 x 10_2 1-1 168 851 9.2 - 51.8 | 4.79 - - {0421 36.07F 0.154 1,9 x 10'5 - -12.0x 10 5| -
01501 5122 ] 3.4 x 10 -1 168 85 1 8.20 - 52.0 ] 4.26 - -1o0.22 ) 3,7 0.07] 1.0x 10" - -J1.2x107f-
01411 5058 1 burst at 7.0 ata
0162 | 5082 } 5.1x 102 || 192 9 | 8.81 | - 51.0 | 4.49 - -jo5 ] 5.0 vot <wblaaxw|-] - -
01431 5113 1 burst at 2.6 ata

1




Table 3.1.4 (Continued)

P L T

Driginal First Impregnation Second Impregnation er Inpr,
| Pre= | Visc. . . Sec. - 1. Sec, - o
No. Weight Perasab, 2| polyn.] of 3e51n- Polya, Cérbon Carb. Parceab, ¥ Resin- uérbon Carb. Permeability,,cmz sec=1| ¥ Pe;meal-:i ¥
(press.daﬁ.) 2| Tioe | Inor Uptake | Content| Yield Cont (press.des.)| ]Uptake | Yield Gont. | (Press.Dec.) | (Vac.Dec.) S| emlsec S
9 eal sec”! |2 hl r-1 ¢ b4 y4 01 en? sec-1 | 2] ¢ yd ont. ] \Fress.uec. W& (vac.Dec. )| £
rs cP 4 pA
D144} 5092 1 7.4 x10 'g -1 192 90 9.12 - 50.9 | 4.63 | 1.5« 10-4 -] C.42 | 29.91] 0.1 <(10'g7 1.6 x TO.Z - -
0145} 5027 | 8.2 x 10:2 - 192 90 8.61 - 50.7 | 4.7 - -1 0.97 | 39.210.39 | 2.9« 10'6 2.2 x 10'7 - 148 x 10
0146] 503 f 7.5 x 107, -] 192 | 90 | 9.2 - | 51 }aem - -] 088 AL L2k lx 039 x0T ) -
0147} 5030 | 8.5 x 1 2| 192 90 8.1 - 50.4 | 4,42 . =073 ] 389029 2.6x 107 - sl 6,3 x 10'6
0148] 5101 | 3.9x 107 |-] 168 | 8 | 8.15 - 513 | 4.18 - -1 0330 5.9]0.08] 2.6x10™J2.0x107]-11.5x 10"
0149 5065 | crack on receipt
050 5121 | 3 x w07 -] 168 | &5 [ e | - | sosfses| - |-lost|mafow| x0Tt . o]0« w”
0151§ 5108 | crack on receipt
0152 5128 | 3.7 x 03(-] 216 | 156 | 89w | - | 50.5 | w52 . o [ Befoo| rzx0?f L oo 10';
0153 5088 | 5.1x 050t 216 fass | o0 [ - | s | g . o | 22k {00 | 8.6 x 10 " us x0T -] 7.8 % 10
01541 5156 | 2.4 x 10 " |- 216 154 8.5 - 50.1 1 4.28 - -1 0.1 2.5C § 0.01 5.4 x 10 -6 3.9 x 10'6 -] 1.4 x 10-6
0155 5037 | crack on receipt
0156 5080 | 5.5 «x 10:% -1 216 | 156 9.52 - 49,1 | 4.68 - -lo.8 | 9.woo2] 2.0x10 - sl 2.4 x 10'2
0157| 5074 | 7.9 x 107511 168 | 85 | 9.69f - | 514|498 - -1 0.2 ) 329 1 0.09 | 6.0 %10 Ted 3.3 % W0 - 2.5 x 10,
01581 5132 4.5 x 10-2 - 168 85 8.33 - 51.8 | 4.32 - -] C.18 25.6 ] 0,04 2.1 x 10 19 x 10-7 «16.3x10
01591 5093 | 3.9 x 0 |- w2 | oo | oasr | . f 511 ]ase ] dean | oo | nexw 'g IRE R IS
0160 5102 | 6.3x W07 41 192 | %0 | 9.03 - 53.3 | 4.54 - P e® g o0z 2x 0 T S x 10“7 - -
M61] 5084 | 5.3 x 10 |-] 168 85 9.38 - 52,2 J 4,90 | 1.0 x 107 | -§0.20 | 19.6 ] C.04 <10 -6 7.2 x 107" | - Jerack during
inuregnatiin
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Table 3.1.5
Fuel Rods (5™ Delivery)
Original First Inpregnation Second Impregration Brd Impr.
Pre- Visc. . Sac. . ec,
No. Weight Permeab, % polymy of Resia- C?rbon Carbon Permsab. x: Resin C?rbon (SJarbon Permeability, cmz sec™1 -g Pemeab: -2
(press.dec.)| S| 3. Uptake] Yield (press.dec.)] 5| Uptake] Yield S1 em© sec &
q en? sec1 | & Time | Impr. g v Cont. w2 secd 1 8| q p Cont. | (Press.Dec.)| (Vac. Dec.) | € (vec. Dec.)| £
hrs cP # )3 ' ~ » g o= T es
o162 s086.1) sbx 12l -] s | 162 | ser | sur| eso ] s2x1wS| -] o5 | we| 0.5 ) 28x1076 | 1.2xw076|-] 1.9 %10t
0163 5070.2| burst at 3.4 ata
0164 | 5159.8 | 2.7 x 0'3 -1 2] e s | w99 k12 - Joen | sel o] esxw? | oxw?|-] 7xw08] -
0165 | 5061.3] 7.6 x -1 s3] 18] 9.27 | 9.8 .62 - ) ooso | ses | 03 | taxaeS | 12k 108 ] 2.6 %1062
0166 | 5C74.21 crack on Eecelp’c 5
01671 511401 4.8 x 1077 ] =) 192 | 152.4] 8.68 § 51.0[ 4.43 - -] 0321 5.6 0.02 ] 3.0« 10‘7 . 3w} -
0168 ] 5068.6| 7.9 x 0, | - | 65 | 80 f 9.3 | 52.7| .93 - oo | ) o6 ekl | n2x07]- E
0169 | 5t 1f 3.0 x 107, | - | 192 | 152.4] 8.39 | 50,7 | .25 - dooss ) o3 cos | 1xw0”? - ] 3sx 100 -
01704 5099.0) 5.4 x 107¢ ] -] 192 | 152.4] 8.33 | 50.3] 4.19 - -] o059 | 27.5 | 0.16 | 3.0 x 10‘2 S B B 10'2 .
0171} 5005.0 11x10§ -] 8| 130] 9.70] 51.0] 4.95 SIS B A RSN R AR 2.8 x 107 1= 1.3x 107 | -
0172 | 5025.6| 9.4 x 10T, | -] 16} 162 ] 975 | 51| L8 | &Tx W07 [ -] 101[ - - 1.9 % 107 | 1.9 107, f- .- -
013 f 507291 4.7 x 107 | - | 192 [ 152.4) 852 | 50.5 | .30 SIS Y B B R N ORI AR IR B - -
0176 | 51061 &b x 107, f - 153 | 150 | 931 413 | 73 | 15 x0T | -] 0.39 | 23.0 | 0.09 | 1.9x 10‘6 2.2x 107 -] 1.7x 1076 -
0175 | 5162.8f 3.1 %105} - | 165 801836 51.8) 433 [ 1.extw07 |- 021 10.5] 0.02 4:10'7 4.6 x 10'3 . - 4l
0176 | 5079.3} 5.1 x 10 0 -1 153 150 | 9.02 ] 5131 4.63 | 1.6x10° | -] 0.43 ) 19.9 | 0.09 | 9.5 x 107 8.3 x 10‘7 -] 1.3x10 -
0177 | 5005.7| 6.5 x 107, 1 - 165 g0 | 2.78 | 51.7] 5.06 . | o1} w9 | 0.12 <1076 | 1.3x 10'6 . - -
0178 | 5034.5 70x102 - ) 128 | 9.94 | 51.8 ] s.04 - -] o.50] 9.7} c.10 76xm§ 6.2 1078 9.3x 1070 -
0179  5033.8 | 6.5 x 107, [ - | 192 | 152.4] 9.37 | 50.6 | 4.73 SR i NS IN X <0 | 2.bx 10*3 . - .
0180 | 5066.6] 4.4 x 10_2 1 6] 62 ) 861 ] stef a2 | s.ax1w0 - 0.31 ] 218 | 0.07 <10 6,3x10°"] - e
0181] 5085.5| 5.2 x 2 -1 192 | 1524} 9.2 | 513 478 - -1 0.8 7.91 003} 1.1« 10‘2 MBS E
0182 | 5118.3| 3.2 x -0 192 | 152.8] 8.06 ) 5151 415 - -] o] 05 ) 0. s7x0° ] 2.6x 100 -] 2.6x107) -
0183 5029.6 | burst at 3 .2 ata 27 2
0184 5106.5) 5.1x 107, | -} 165 80 | 9.43 | 50.7 ] 4.78 - -] o | ws | oon f 7T x 0 2.6 x 107 - - <l
0185 | 5110.1] 5.3 x 10-2 -1 165 80} 8.59 [ 51.9| 446 ] 8.8x1072 -] 0.2 . - 9.5 x 10‘2 2.3x 107 -] s.8x10°}-
0186 [ 5095.9 | 4.0 x 107 - | 192 | 152.4) 8.65 | 51.0 | 441 | 8.8 107 | -1 0.26 | 2.1 9,06 <, | 4 x 10771 - - <l
0187 | 5068.0 | 5.0 x 107 f - | 120 | 12 | 881 | 51.9 | 450 TS O RS TR X AR - -] 13 10“6 -
0188  5108.74 4.0 x 107, | - | 180 § 128 p €33 § 52.6 | 4.38 | 1.6x 107 || 0.20 | 1.85 | 0.004 6.0 x 107 | 3.9 x 0 f -4 3.2x10° | -
0189 | 5094.5f 7.0 x 10 - | 194 185 ) 9.12 | 51.2 | 4.67 - -] o.42 | 31.8 ] 0.12 £ 10° 1.8x 107"} - - -




Table 3.,1.5 (Continued)
Fuel Rods (5th Delivery)

- 0¢

Original First Impregnation Second Impregnation 3rd Iacr.
Pre- Visc. . Sec. - Sec.
No. |eicht Permcab, o | polyn.| of SeSlﬂ- C§rbqr farson Permeab, P 5&51§ C?rbOﬁ Carbon | Permeability, ca? sec™] P Pesmeal‘):1 P
9 (prass.dec.) 5 | Tine | Irpr Lotake [ Yield Cont (oress.de%.) S | dotake Yield Cont. |(Press. Dac.)) {Vac. Dec.) g | cn sec S
cnt sec=l 5 b e g yd g cn? sec” gl % ) ‘ & {vac.Dec.) &
o0 [serz.1 {520 WD |- | o | e |0 |t | 9 |z ' EER RN R ERE 10'2 5.3x 1070 [- | 1.3x 10‘2 .
6191 |5056.6 | 4.7 x 10:2 -] 15 185 8.38 52.5 4,40 - - | 0.5 31.5 0.20 2.9 x 10:6 7.5 x 10'; - {17 x 107
0192 15080.5 | 5.5 x 10-2 - 136 17 9.33 | 0.9 4,75 - -1 0.5 .21 0.9 1.9 x 10_6 4.9 x 10:7 - -
0193 }9163.C | 3.4 x 10__2 -1 158 185 | 6.12 | SC.E Y 4,12 - -1 017 | 18,08 .03 10 y 3.9 x 10_6 - - %
0194 15695.0 | 4.8 «x 10_2 - | 136 17 | 8.59 | 92.5 | 4.52 - -] o7 273 0.6 | 7.5 x 107 5.0 x 10 - 3.4 x 10
0195 {5132.2 | 2.9« 107, |- | 136 | 17 | a0 | 522 | s . -loss | - - e REEE AN Ol B
3196 }5128.1 | 3.0 x ?0_5 - 358 130 | 8.28 | 51,4 | 424 - - | 0.22 1.0 1 0.02 | 9.5 «x 10_6 1.1x 10 s |- 2.9 x 10_6
0197 {4991.0 | 1.2 x 10 -} 135 171 6.9 | 514 ] 5.1 - -] 0921 39,41 036 | 48« 10_6 2.2 x 10'7 - 13.2x10
198 15069.4 | 5.9 » 10'2 - 136 1 9.21 51.2 4,72 - -} 0.67 38.9 | 0.26 ¢.8 x 10 4.1 x 10-6 - -
0199 |5086.6 | 5.7 x 072 |- | 136 | 17 | 9.25 | 514 | LS . - | o8| 8.1 | c.02 | 4.8x 10‘2 Bbx Wy |- 286 107
0260 |5039.2 § 8.5 x 10_2 - 174 141 8.72 5C.9 4 b4 - - C.43 33.6 0.4 1.9 x 107 9.2 x 10:6 - | 5.7 x 10:6
0201 |5108.0 | 5.0 x 10_2 - 136 17 | 6.06 | S0.6 | &.57 - -1 0,29 6.4 ] 0.02 ] 8.8x10°6 |7.1x10 - 145 x10
0202 |5035.4 | 8.3 x 10_2 -1 136 117 ] 6.54 | 519 | 491 - -] 0.75 | 35.0 | 0.26 - - 3 -
G203 |5048.4 | 6.6 x 10_1 - 165 80 | 9.54 { 3C.6 4,88 - - 1.09 1 40,7 0.44 1 9.5 x 10~q 1.0 x 10 - - %
0204 149891 | 1.3 x 10_2 -1 180 128 | 0.49 | 3.0 | 5.95 - -] 0.5 | 19.0 } 0,12 | 1.1 x 10_; I 4,0 x 10
0265 15079.3 | 5.2 % 10_1 - | 165 80 | 9.01 | Si.6 | «.55 - -1 047} 5.5 ] 0.12 10_6 23x W0, |- -
0206 14989.2 | 1.0 x 107, |- ) 136 | 117 [10.3% | 51.4 | 5.51 <o ] 053 | 2810 F6T x0T |- 1.6 x0T
0207 15003.0 § 1.0 x 10_é -1 187 93 | 9.33 | 52.1 ) 4.86 | L4 x 10 - 112 ] K10 ] C.e6 9.5 x 10-6 5.8 x 10_6 - | 2.4 x 10'5
208 §5090.0 | 6.3 x 10 3 358 130 9.35 50.8 4,67 - - | 0.4 0.6 1 0,55 4,8 x 10_6 5.9 x 10_6 -1 1.3x 10:6
0209 | 5067.3 | 6.2 x 10:2 - | 187 93 | 8.07 | 52.0 | 4.72 - - | 0.1 - - 9.0 x 10_5 8.0 x 10 - 13.5x 10_6
0210 {5131.6 | 3.6 x 10_2 - | 187 93 | 8,10 | 53.0 | .25 - -1 0,21 ] 448 C.09 | 11x 10 - - 150x 10 5
3201 {59055 | 5.6 W0, | - | 87 | 93 | .0 f 53.2 | 463 . - | s | westf ot | 2.0 x 107 S B EARR )
0212 [5C69.8 | 6.2 x 10_2 -1 87 93 | 8.31 ] 52.9 | 4.39 - -} 0,28 ] 5.0 0.5 | 6.7 x 10_5 45 x 10 - 1329 x10
0213 [5053.6 | 6.7 x 107, | - | 358 | 130 | 8.65 f 51.3 | 4.k S BN S IR I IR S BN B
§214 | 5C45.6 | 6.2 x 10_0 - 187 02 §5.53 51.7 4,63 1.0 x 10 -1 0.5 21.2 0.C5 2.9 x 10_6 8.2 x 10_6 - 112« 10:6
0215 1507C.1 4 7.7 x 10_5 - 180 128 | 3.48 | 57.7 447 - -1 0.3 15.5 U.d5 | 9.7 x 10_5 7.7 x 10_6 - 13.2x 10-6
C215 150396 1 7.5 x 1 15 137 93 1 5.2 51.6 1 4.7 - -] .59 3.7 c.10 «.3x 10_7 3.3 x 10_, 2.5 x 10
C217 §5140.1 § 3.1 x W07 -] 155 20 | 2,13 51.7 4,19 - “p -] 0.36} 7.8 .02 9.5 x 10 1.5 x 107 - -
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Table 3,1.5 (Continued)
Fuel Rods (Sth Delivery)

——m— - -

Driginal First Impregnation Second Impregnation 3rd Ianr,
Pernsab. | » |Pre= | VAse-| pocin. Jcarbon Sec. Permgab, | 2 [Resin [Carbon Sec. (13 2 -1 |2 | Permeab. o

No. Weight (press.dec.) ?E polya. | of Uptake ] Yield . Carbon (press.dsc.) ?5 Uptake [Yield Carzon ( Permeag111;y,(;m s;c ) ?g cn? sec! §

g n? sec-1 | & [Time | Impr. 1 q Cont. el sec-1 |21 ¢ g Cont. }{Press. Dec. ac. Dec.) 18 1 (vae.Dec.) | &

hrs cP A yA ,

0218 | 5037.8 | 1.1 1075 |- 1.0 | 128 | 031 | ser | o ; o [ fos [eaxn0d Jeoxw® |- [s0x0 ]
0219 }5103.1 | 5.0 «x 10_2 - | 174 161 | 8,29 | 50,8 | 4.2 - - 10,38 8,8 }0.03 1.4 x 10_7 - 41 3.8 x 0=, |-
0220 | 5132.3 { 3.6 x 10 2 | 180 128 | 7.82 | 51.9 | 4.06 - -} 0.65 | 327 (0.2 9.5 x 10_6 1.9 x 10._7 - 151x10 -
022115005.3 § 9.7 x 107 |- { 158 185 §10.05 | 49.4 | 4.95 - -} 0,39 |28.6]01 1.9 x 10 1.3 x 10 - - -
02221 5137.2 | crack on receipt - ) -
022315115.1 { 4.4 x 10‘% - | 136 17 | 8.68 | 51.4 | 4.46 - - | 0.25 | 14.8 §0.04 1.9 x 10_6 7.7 x 10_6 - 138« 10_5 -
0224 §5078.2 § 5.2 x 10'2 - ] 158 185 | 8.71 | 51.7 | 4.50 N b 0.59 | 35.7 | 0.2 2,9 x 10-6 5.2 x 10_6 - 425« 10_6 -
0225 1 5095.0 | 5.3 x 10_2 - | 187 93 ) 8,43 | 53.3 | 449 }85x10 - | 0.22 6.9 ]0.02 7.6 x 10_6 £,2 x 10~6 - 3.7« 10-6 -
0226 1 5162.4 | 2.5 x 107" |- | 136 117 § 8.23 | 51.0 | 420 - - | 0.1% - - L8 x 10'6 4,8 x 10.7 - {1.9x10 -
0227 15036.0 | 8.1 x 10'% - 158 185 | 9.39 | 52.4 | 4.92 S B 0.60 } 31.6 0.19 2,9 x 10 4,9 x 10 - - -
0228 15058.9 | 6.2 x 107, |- | 136 | 117 | 9.43 | 50.6 } 477 | 1.7 x 70" }3 . gl 7
0229 | 5065.6 | 6.3 x 10 2 |- 165 80 | 8,96 | 51.7 | 4.63 - " .9 34,6 10.33 8,1 x 10-6 5.9 x 10_7 - 17.1x 10_6
0230 | 5145.5 | 2.5 x 10'2 - | 130 126 | 7.31 | 51.7 | 3.18 - - | 0.1 - - 1.9 x 10_4 6.0 x 10 - j1.2x 10_6
0231]5078.4 | 4.8 x 107" |- | 31 130 } 8.56 | 50.4 | &.31 - - | 0.69 | 17.0 }0.12 6.8 x 10 - - 13.8x10
02321 5014.5 | burst at 2.8 ata . - -6 ] £
0233 15020.5 | 8.5 x 10'% - | 136 17§ 9.34 | 50.9 | 475 - - 1059 |37.0 j0.22 |4.8x 10_6 3.4 x 10-6‘ - |8.6x 10_6 -
0234 § 5045.3 | 8.8 x 10:1 - ] 136 17 | 9.49 | 51.4 | 4.88 - - {0.72 y28.7 {0.21 7.6 x 10~6 b6 x 10_8 - 15.7x 10 -
0235 ]5038.1 | 1.1 x 10_'2 - | 136 17§ 9.36 | 51.0 | 477 - - ) 0,98 | 4.3 |0.44 <f10‘3 6.8 x 10 - - |-
0236 15024.8 § 5.1 x 10 2 |- 314 130 §10.05 | 55.5 | 5.58 - - | 0.61 | 14.6 ]0.09 1.0 x 10_6 - 51 2.6 x 10_6 -
023715100.8 | 4.6 x 10'2 - | 13 17 } 8.85 | 50.9 | 450 - -] 0.2 - - §,7 x 10_5 1.0 x 10 - |49x10 -
0238 §5088.6 | 5.8 x 10:2 -] 314 130 | 9.04 | 50.4 | 4.56 - - ] 2,43 | 4.8 11.09 2.2 x 10_6 - a1 crack during iapr.
0239 | 5052.4 } 5.8 x 10 s 1 136 "1y 9.33 | 5.3 79 T b 0.3: | 28.1 10.96 <:10~6 4,2 x10 FRE - st
0240 §5117.5 3.9 x 10°° |- | 158 185 | 7.64 | 519 1 3.97 | 4.2x 107 |- | 0.37 }19.7 ]0.07 1.9 x 10 3.0 x 10 - 115 x10 -
0241 § 5114.9 | crack on reieipt‘
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3.1.6

Driginral Firct Impregnation Second Impregnation ~3"d Impr.
) » |Pre- Visc, . Sec. . ¢ S
e fyaia Permeab, | Resin- | Carb Perneab, % |Resi ec. < | Per 2
deight oress. dec.) E polyan of Yotak _Flzn Carbon ermeab Z Re 1!7 Cérbo.n Carbon | Permeability cmz sec-‘I < | Permeab, |
9 Ul eneml JE [Tire | Imer, wpKe Yl.f Cont. (Prg)ss.dec.) g tolaxe | Yield Cnt, |IP Dec.) ,(” § |ca? secl |8
"2 se ine i g E : el secrl | € | g 1 7, (Press. Dec.) | (Vac. Dec.) | & (Vac.Dec.) |
ggig 3352’3 2.35: 12-2 M 135 | 135 f st | 5.6 | w51 - - lo.36 263 ] .10 | 3.8x0° [2.5x106 [- |28 x 10°7) -
uet . ue & + 4 ata
- -2 . -
;Zf,a 5093.5 5.7 St R B B R TR ST = s |- 0T [ w03 ] 38 x 0 ; 8 x 1077 |- - -
0255 PPUTA phs 20, |- | 203§ 17 1833 ) 507 f a3 | 5.0 x 107 |- fe.2z | 254 | 0.06 ¢t Jas ! |- - -
0247 15048.C 13,6 x 107, |- | 303 | 197 o3 | 513 | w32 - - 097 | 2.0 | 0.02 | 2.8 x 1o'f 23x 07 |- 3.5« 107 -
0248 15114.3 f 8 x 10, |- | 317 | 115.3) 845 | 51.8 | 4.3 - - 107 | o |00z | erx100 |5.8x 07 |- - -
0245 150545 18.0 x 10, f- | 303 | 17 | 9.52 | 52.3 | 4,98 - o | s oo fasx w0 [33xw08 |- |1 06)-
0250 fsoce.s |73 ¢ 1078 |- V3 | 15.3] 5093 | 51 | 5% . - | o.2s -6 “T '
; o0 o . 30.5 1 .09 | 3.8x 10 6.0 x 10 - - -
0251 51026 (7.7 % w0, f- 317 | 115.3) 95 f s fase [ - . foso | s | oo | hex w0 [wox0 |- - |-
. 0252 1516.8 | 3.2x 107, |- 111 | 192 | 7.8 | 521 ] e.c8 - oo s o | a0 | 5107 |- |g 7x 100
053 15043.2 19.8 x 10, J= | 130 | 118.2] 9.46 | 51.7 | .89 - - o [ 2 | o [srx0d [1se0? |- |23k 07 -
o 0254 1504G.5 7.0 x 10 - 13 135 }9.10 | 50.0 | 4.5% - - | o.88 8 ; 3 x 107 . ' -1
NS » . 8.3 § .36 | 1.1x10 - - |7.8x1070)-
. 0255 15084.9 1 7.5 x 107, |- | 111 [, 192 | 864 | 510 | 4.4 - - |o.67 | 3.0 0.2 |30 - 1.5 x 107
e} . - . -
8425 2833; i;(:c: :l: ] ;t 109 16 |8.21 | 915 | 4.26 - - 1 0.16 } 12.8 ] 0.02 | 2.1« 10'6 1.5 x 10'5 - | 1.8 x 10'6 -
J 1. eip
gg;g gaézg :;:c: lg-i |7t 130 | 118.2] 8.82 | 51.4 | 4.53 - < o2t | 186 | coox | 2.8 x 1076 15x 07 |- 5.9 x 107 | -
4 . 2081p
0260 151210 §2.5 x 1072 §- |13 | 135 | 7.98 | 519 | 4.14 0.16 | <0 -5 -1
d - . . . - - .l - 1.1 10 - - -
0261 15045 |70 x 07y |- |09 |16 1ags {525 {ae | o Lo o |0 | oo [ 2exn [een 0 | R
gggg ;3;8 :2 : 10 Tt R3 1 17 861 515 | bk | 9.3x 07 |- 0.5 | 29.2 | 0.e7 | 1.9 x 10‘6 58 x 07 |- - -
2l rack on reckip
0264 [5155.6 | crack on recaipt -
025 -2 |. N -
0562 glglg 2;:c: :tn: re"lnipt 303 | 117 |8.55 | 51.6 | 4.47 - - 1ot | 13e | oot | 38 x w06 2.1 x 1070 . 1.9 x 10 61.
) “ ’ “2 T 4 A <
281 57555 |2 x 0 rrml; MR I A LR - I N G2 T N RS i I By PR B
- 7 . o elp
0262 5253.0 | 2.0 x 10:% burst during inpregnation 5
0270 15163.0 [2.7 x 107° |- |13 l 135 l 8,10 ] S1.4 | 4,16 §3.6x077 |- 1< <O - 7.2 x 1 -6 6.5 x 10'6 - 11« 10‘6 -
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Table 3.1.6 (Continued)

Fuel Rods (6{h Delivery)

Original First Impregnation Second Impregnation jrd Impr,
Pre- | Visc, . Sece . Sec. - @
No. | Weight Permeah, 2 | polyn. | of Resin- C?rbon Carbon Permeab. £ Resin C?rbon Carbon | Perneability, enl sec=! |5 Pe;meab;1 g
(press.dec.) |5 ) Uptake | Yield (oress.dec.) | 2 |Uptake| Yield & femé sec ]
g n? sec~] éé Time |Impr. 1 g Cont. en? sec-] 1 g Cont. |(Press.Dec.) | (Vac. Dec.) & | (Vac.Dec.) &
hrs cP p i
0271 | 5247.9 | burst at 5.6 ata
0272 }5047.5 | crack on rec%ip{
0273 | 5222.0 | crack on recFipt
0275 |5264.0 {burst at 2.3 ata
0276 15061.2 | crack on receipt 5 _
0277 |5043.6 |5.8x 107 |- | 13 | 135 | 8.91 f 497 | .43 - -]o.92 |37 J0.36 | 2.8x 107 | spalled during 3. baking
0278 ]5203.3 | crack on receipt
0306 |5066.2 | crack on recFipﬁ
0307 |5099.0 | crack on receipt
0308 |5097.8 8.7 x 1072 |- | burst during impragration % % y
0369 |5131.8 5.1 x 10:2 -1 192 ) 7.91 | 52.8 | &.17 - -]0.25 }48,5 10.12 9.2 x 10_6 3.8 x 10_6 1.5 x 10_6 -
0311 |5164.4 4.3 x 10 s |- 339 170 1 6.53 | 62.8 | &.11 - -] 0.92 }38.7 }0.36 6.6 x 10 6 3.0 x 10_7 1.2x10 "] -
0312 15122,6 | 5.2 x W0, |~ | 317 [115.3] 9.02 | 51.6 | .66 - -] 0.38 [40.4 0.5 | 2.8x107; | 6.3x10 - a4l
0313 51145 4.2 x 10_2 - | 109 116 ] 8.22 | 95.2 | 4.55 - -}o.39 |23.0 |0.09 1.0 x 10_7 - 60x10 |-
0314 15070.1 9.5 x 10_2 -1 303 17 9.9 | 51.5 | 4.1 - -]0.70 |37.5 }0.26 9.5 x 10_5 1.1.x 10 o
0316 ]5052.0 {6.3 x 10_2 - nr 192 | 8.40 | 74.9 | 6.29 - -10.3 | <0 - 1.0 x 10_6 _ - 1.6x10 |-
0317 }5108.7 |4.2x 10, |- | 339 170 1 7.98 | 51.2 | 4.09 - -] 0.3 $33.0 0.1 3.8 x 10 6.2 x 10 - -
0318 15097.2 }7.2 x 10:5 - | burst during impregnation 6 9
0319 15130.4 5.3 x 10_2 -1 M 115.31 2.06 | 51.6 | L.66 - -10.31 J29.9 }0.09 1.9 x 10-6 1.9 x 10.7 - -
0320 }5139.3 | 6.4 x 10 - AT 153 9.8 } 513 | AT - -10.40 137.5 J0.15 2.8 x 10 1.5 x 10 - -
0321 15132.5 |}burst at 2.7 ata
0322 |5159.4 | crack on receipf ' 5 %
0323 |5201.2 | 2.0 x 1072 Z| | 109 {116 [7.29 [53.8} 3.9 - -1 1.03 | <0 - 3.8 x 10 2.9 x 10 - -
0324 ]5115.6 |burst at 2.7 ata 5 £
0325 [5124.2 f6.2x 1072 |- | 303 17 ] 9.19 | 517 | 4.74 - -10.15 1.2 0.02 1.9 x 10 6 - 31x10 |-
0326 |5138.0 |6.3 x 10-3 - | 109 160 | 8.52 | 51.6 | 4.4 - -10.52 }35.3 (0.2 2.8 x 107 3x10 - -
0327 |5048.6 1.2 x 107, |-} 109 116 § 9.07 | 51.1 |(t.63 badly chipped by handling) £ % 4
0328 {5004.4 6.5 x 10'2 - | 338 J167.5¢9.11 | 50.1 | 4.5 - - | C.50 }25.6 }0.10 4,7 x 10 3.9 x 10 b0 x 10 '] -




Table 3.1.6 (Continued)

B e e ——————

_JVQ..

Driginal First Imprecnation Second Imcregnation 374 Inpr,
- . y3 b o
No. }Height (p:;;eZ:; e zgiym ';:C' Resin-| Carben gji{)on (pt:::e‘;z; )12 Resin | Cerken é;rc"bon Permeability, ca’ sec’ P i:g’"figh 2
g ca? secol § Tine | Tnor, Up;ake Yi;ld Cont. | ca2 sec-1 g Up:ake Y;eld Cont. (Press.Dec.) | (Vac. Dec.) % (’Vac:Dec.) g
“ | hrs c q = ~ g & &
0329 15099.1 | burst at 2,2 ata . :
033 [5121.4 | 4.8 x 10-2 | - | 109 | 160 |8.09 |52.8 |26 - < | 0.2s | 139 (003 | AT x0T - - 24 x 07
0331 15102,2 | burst at 2,0 ata P % ,
0332 {51205 | .2 x 1072 | - 105 | 160 fs.32 932 [4.43 : S K7 IS I Rl IRV B By
0333 51225 | 5.1 x 10, | - f109 |60 fe.aw |513 |ezs W B B S EEC IR 0 IR B RA RR
0334 50769 | 5.8 x 10, f - § 317 |115.3 | 0.41 }51.3 L84 [1.3x 10 o IESC ROV EUE IR IR O KSR
0335 [5066.7 | 7.7 x 10, | - {109 | 160 Je.s5 |52.0 |4 . S ISR R RURE EER R O IR R P i
0336 {5119.4 | 5.1 x 10, | - | 130 |198.2 [8.55 [51.2 439 - e 2 e | re ] | 2400 - a8 10
0337 {5095.7 [ 8.2 x 100, | - 111 | 192 f8.23 [51.7 4.2 - - 0.8 | 867 (0.3 | 1 10T Y O BN
0338 15076.5 { 5.2 x 18 - |238 |167.5 {8.52 |5C.8 |4.33 - -} G.39 | 31,7 J0.12 1.9%x 10 P ix10 |- 2.8 %70
0339 §5138.8 | burst at 2.1 ata
0340 [5206.5 | crack on rec:eipt:
0341 15128.6 | crack on receipt ‘ 7
0342 15132.9 | 5.0 x 107 J - |317 115.3 19.08 |52.1 [&73 - - | 0.88 | 443 (0.3 <17 19x 10 |- -
0343 §5191.6 | burst at 2.4 ata
|




_gg._

Table 3.1.7

Fusl Rods (7% Delivery)
Original First Impregnation Second Impregnation 3"d Impr. |
Pres | Visc. . Sec, . Sec. . 2 .1

. Permeab. @ Resin- |Carbon Permeab, o | Resin-{ Carbon Permeability, cm~ sec « | Permeab, P
No- | Netght (press.dec.) | & p?lym. of Uptake |Yield Car:. (press.dec.) | & |Uptake| Yield gar:on (Press.Dec.) | (Vac. Dec.) ?g cm? sec” 5

9 cal sl | & T;:: Ifzgr. 4 g C;n | a2 secs? | & ¢ )3 ;n : & | (vVac. Dec.) | S
0344 15139.1 § 1.9 x 10'% -1 146 }120.0] 7.50 | 51.1 | 3.83 - - § 0,13 1235 0.03 | 8.3 x 10:6 2.7 x 10 1. 3.7 x 10:6 -
0345 | 5146.6 | 1.8 x 10'2 -] 146 |110.0] 7.63 | 50.4 ] 3.84 - - 1 0.14 | 10,8 0.02 | 1.2 x 10_5 - - 5.0 x 10_6 -
0346 | 5137.0 | 2.3 x 10'2 - | 168 ]100.0] 7.70 | 52.2 | 4.02 - -] 016} 1.1 0.002] 2.5 x 10_6 - %1 1.0 x 10_5 -
03471 5139.9 | 2.3 x 10-2 -] 162 p1045) 7.75 | 52.1 ] 4.04 - - § 0,09 | 28.0 0.03 | 5.7x 10_5 £,7x 10 - | 1.4 x 10_6 -
034815051.8 | 4.7 x 10'2 - | 162 |106.5) 6.95 | 50.9 | 3.54 - - § 2.02 | 49.0 0.99 § 2.7« 10_5 - - 149 x 10_5 -
0349 15198.8 | 1.9 x 10'2 - | 162 |J104.5] 7.90 | 51.8 | 4.09 - - ] 0.07 ] 5.4 0,004} 1.0 x 10_5 - - 11.0x 10_6 -
0350 § 5113.9 | 2.6 x 10'2 -1 146 11200} 7.95 | 50.8 | 4.04 - - ] 0.02 }(100.0)| 0.02 | 1.2 x 10_5 - - 15.0x 10-6 -
0351 5003.7 § 8.7 x 10-2 -} 150 ]138.2}10.23 | 51.1] 5.23 - 51 0.45 ] 33.0 0.15 1.6 x 10_5 e 8.1 x10 |-
0352151069 § 3.4 x 10" F-| 146 ]110.0] 8.39 | 55.6 ] 4.65 ] 9.9 x 10 - ] 0.03 - - 1.5 x 10_6 1.6 x 10_6 - 193x0 |-
0353 5122.3 | 2.6 x 10“% -1 150 |138.2} 7.84 | 47.3 ] 3.7 - - 10,91 ] 3.4 0.004] 8.6 x 10 5 £,2 x 10 « 1.6 x 10-6 -
0354 §5166.1 ) 1.9 x 107, | - | 150 | 138.2] 7.44 | 52.7 | 3.92 - - | 0.06 | <0 - 1.5 x 10:5 - - b5 x 10_6 -
03551 5208.4 | 1.0 x 10'% -1 146 1200 6.73 | 51.2 } 3.45 - - 1 o0.08}16.3 0,01 | 1.1x 10_5 - - j2.1x 10_6 -
0356 | 5122.3 | 2.1 x 10'2 - | 146 ]120.0} 8.08 | 55.5 | 4.48 - - 0 - - 1.1 x 10_5 - - |5.7Tx 10_6 -
035785131.7 | 2.2 x 10'2 -1 146 1 120.0F 7.71 | 52.2 § 4.02 - - ] 014 1<0 - 1.2 x 10_5 - - | 1.8 x 10_6 -
0358 | 5132.6 | 2.5 x 10'2 -] 162 |104.5% 5.49 | 51.2 § 2.81 T 2,86 | 49.9 143 | 1.3 x 10_6 - %1 6.8 x 10~5 -
0359 | 5087.2 § 4.3 x 10'2 -4 168 11000 8.26 | 51.9 ] 4.29 | 1.5 x 10_5 - | 0.18 | 1.8 0.13 | 4.7 x 10_6 .7 x 10‘6 - 1.1 x 10_6 -
0360 | 5139.4 | 2.3 x 10'2 - 150 }138.2) 8.27 | 51.9 | 4.29 | 4.6 x 10 - §0.10 |<0 - 6.6 x 10_5 3.6 x 10 -12.8x 10_6 -
0361]5162.6 | 1.6 x 10'2 -] 168 ]100.0} 7.37 | 51.4} 3.79 - - 10,15 |«0 - §.1x 10_5 - - | 4.6 x ‘IO.,_7 -
0362 5106.7 | 3.9 x 10'7 - | 168 110000 8.37 | 51.9 | 4.34 - - | 0.35 | 19.6 0.07 | 2.0 x 10_6 e 3.8 x 10_6 -
0363]5154.4 | 1.8 x 10'5 - | 146 f110.0] 7.82 } 50.7 1 3.96 - - | 0.08 | <0 - 6.6 x 10_5 2,7 x 10 « 2.7 x 10_6 -
0364 1 5172.2 § 1.7 x 10'2 -] 168 |100,0f 7.35 ] 52.4 | 3.85 - -] 0,14 }<€0 - 1.4 x 10_6 - 41 4.7 x 10-6 -
0365 ]5158.5 | 1.6 x 10-2 -1 162 L1045 6.63 | 5111 3.39 S 1.52 | 41.2 0.72 | 1.9 x 10_6 1.1 x 10_6 - 12.5% 10_6 -
0365 | 5111.7 | 3.1 x 10°2 -1 150 }138.2] 8,12 } 51.8 ] 4,21 | 1.4 x 10 - | 0.24 | 244 0.06 | 7.5 x 10_6 3.9 x 10_6 - §12.7x 10_5 -
03671 5176.2 § 1.7 x 10'2 -1 168 ]100.0) 7.73 | 51.3 ] 3.96 T 0.08 | 4.9 0.004] 3.8 x 10_5 4,8 x 10 - |14 x 10.5 -
036815110.2 | 3.3 x 10'2 -1 162 }106.5) 8,36 | 52.8% 441 | 2.9 x 10 - | 0,10 |<0 - 1.1 x 10_6 - 61 1.6 x 10_6 -
03594 5162.8 | 2.3 x 10'2 -} 146 | 110.0] 7.21 | 51.8 | 3.73 - - 1 0,12 | 145 0.02 | 8.0 x 10_5 2.6 x 10 - 15.0x10 6 -
0370 f 5125,2 } 2.8 x 10‘2 -} 146 |120.0} 8,27 | 50.7 ] 4.19 - - | 0.19 | 22.3 0.04 § 1.1x 10_5 - - | 4.6 x10 -6 -
0371]5148.1 | 2.0 x 107"} - § 162 | 104.5] 7.42 | 51.7 ] 3.84 - - ] 0.12 |[€0 - 2.0 x 10 - - | 7.4 x 107 -
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Table 3.1.7 (Continued)

Fuel Rods ('Ith Delivery)

- ——————

Original First Impregnation Second Impregnation 3rd Impr,
Pre- | Visc Sec Sec,

. Permeab. - ° | Resin- | Carbon : Permeab. | « | Resine| Carbon s 2 _e1 | |Peraeab, -

No. | Weight (press.dec.) | polyn.] of Uptake | Yield Carb, (prass.dec.) | T | uptake] Yield Carbon} Pereeability, ca sec T |ca? sec” £
g F 3 ppch Time | Impr. g 1 Cont, col sac £l 1 ” Cont. | (Press.Dec.) | (Vac. Dec.) § | (vac. pec.) g

ca & | hrs cP i e { o R I

0372 {5111.2 | 3.0 x 10:% - | 1w J1200] 7.13 | 51.0 }3.98 | 1.6x 1073 |- 0.61 1 41.3 ]0.25 | 2.8« 10:2 - - 1.5« 10:2 -
0373 {5148.1 | 2.9 x 0,1~ 146 | 120.0] 7.35 | 48.5 | 3.58 - -] 055 1395 6.2 1.3« 10_6 - sl 9.4 x 10_6 -
0376 15159.4 | 2.1 x 10_2 - | 146 | 110.0] 7.89 | 50.5 | 3.98 - -1 0,10]22.2 002 |5.2x 1()_5 1.6x 10 |- }1.8x 10_5 -
0375 |5137.6 | 2.1« 10_2 - ] 162 | 106,5] 8.24 | 52.1 ] 4.29 - -1 L0 - - 1.5 x 10_6 - s4l- 2.7 x 10_5 -
0376 |5087.6 | 3.8 x 10 2 |- 146 | 110.0 | 8.65 | 50.7 | 4.38 e 0.18 | 33.0 }0.06 |5.7« ‘10_5 2.5 x10 |- §5.5«x 10_5 1
0377 §5106.2 3.1 x 10:2 - | 146 1120.0] 7.93 | #6.9 13.72 | 2.0x 10 - ] 011§ 5.2 ]0.006 | 2.1« 10»6 - 4l 1.2 x 10-6 -
0378 |[5147.3 1 2.0 x 10_2 - | 168 }100.0] 7.36 | 52.0 | 3.83 - -} 0,15 172.6 §0.10 |7.7x 10_5 5.8 x 10 " - [8.9 x 10_6 -
0379 15083.2 ]4.0 x 10 -} 146 | 120.0] 8.82 51.2 | 4.52 - - 1030|285 008 ]1.2x 10_5 - - §5.2x 10_6 -
0380 517113 |1.9x o3 |- | 146 f120.0) 7.31 | 50.3 | 3.68 - |- ]oo]n3 Joo f10x07 - - [rex w0’ | -
0381 §5151.3 2.0 x 10_2 - | 16 | 120.0] 7.63 | 50.7 | 4.02 | 9.2x10 -] 011 1147 ]0.02 §1.3x 10_5 - - 1.7 x 10:6 -
0382 15127.7 | 2.5 x 10_2 - | 146 }120.0§ 7.36 | 50.5 | 3.8 - -} 055 | 445 J0.2% |5.6«x 10_5 - - 15.7x 10_6 -
0383 [5129.5 | 2.1 «x 10_2 - | %6 }120.0] 5.7% | 56.9 | 3.27 - -1 1.3 | 4.0 J0.55 1.5 x 10-6 e b 6.6 x 10_6 -
0384 15131.6 f2.3x 10 2 1 %6 112000 7.77 | 51.0 | 3.96 - - 101271121 1001 5.7 x 10_5 3.1x10 |- [4.8x 10.6 -
0385 |5086.1 }4.6 x 10'2 - | 168 | 100.0 9.09 | 52.6 | 4.78 - - § 0.26 | 42,9 J0.11 {1.1x 10_5 - - 16.0 x 10_6 -
0386 |5011.0 }4.5x 10’2 - | 146 }120.0] 9.87 | 56.5 | 5.58 - -] 0.8} 8.2 {0.02 |1.1x10 5 - - |ebx w0, |-
0387 ]5138.9 ] 2.1« 10"2 - | 168 }100.0f 8.23 | 51.6 | .25 - -] 0.27]15.0 {o.0% |1.1x 10 - - |4.3x 10 i e
0388 |5008.5 | 2.7 x 10:2 - | 168 }100.0] 7.12 | 52.1 | 3.1 - - ] 0,70 §53.0 }0.37 | 1.6 x10 "g e ke 1.0 x 1()'5 -
0389 15194.6 §1.3x 10, f- | 162 | 104.5] 7.11 | 51.1 | 3.63 - - | 0-06 [12.9 10.008 | &7 x W07 | 3.2x 107 |- [13x 0 |-
0390 ]5087.% |2.7x 10_2 -] 168 {100.0] 8,25 | 52.0 | 4.29 - 5| 0.28 } 17.9 }0.05 |3.1x 10-6 - sl 29x 10 P
0391 ]15194.1 | 1.8 x 10_2 -} 162 1045 6.46 | 44,6 ]2.88 } 6.8 x 10 -1 0.10]33.3 30,03 |3.8«x 10-4 b4 x10 - }1.3x 10'5 -
0392 ]5090.0 ;5.0 x 10_2 « | 146 | 110,01 5.30 | 48.8 | 2.59 Il 2,65 | 50.4 }1.33 |2.3«x 10_5 - 5 2.2 x 10:6 -
0393 |5111.1 | 2.4 x 10_2 « | 146 | 110.0] 7.40 | 55.0 | 4.07 | 8.9 x 10_5 - 1008] - - 1.3 x 10 5 1.3 x 10'5 - 6.9 x 10_6 -
0394 ]5107.5 |3.1«x 10_2 - | 146 J110.0) 7.43 | 61.9 ] 4.60 | 3.1x 10 - 1003 - - 1.4 x 10:5 1.2x107]- 1.9« 10_6 -
0395 |5085.8 ] 3.5 x 10_2 -] 168 }100.0f 7.9 § 53.2 }4.23 - -1 0.26§57.3 J0.15 }1.0x10 5 - - 1.9 x 10 s |-
0396 ]5092.2 | k.4 x 10_2 -1 146 11000 8.37 | 9.5 ] 3.1 - -1 0,281215 0,06 |1.7x 10:5 - -« 1.0 x 10:6 -
0397 |5142.3 | 2.2 x ‘10.2 « | 1% }110.0) 7.81 } 51.1 | 3.99 - - | 0.06 <0 - 1.2 % 10 5 - - |40 x 10.6 -
0398 }5077.6 §4.2x10 "] | 18 | 110.0} 9.09 | 50.6 | 4.60 - - 1 0.2 {<o - 1.3 x 107 - - J3.1x10 -




Table 3.1.8
Fuel Rods {7th pelivery)

(Seven Elerent Rig)

..Lg_

Original First Impregration Second Impragnation 3rd Inor,
 Nvesgnt Per:meab. 2 ggi;m. J:;c- Resin- C?rbon Z:ib Permech, «» {Resin- Cz?r'bon (Slj,:éon Perneability, cm2 el |2 Permeab: 2
(oress.dec.) s | . . Uptake| Yield (press.dec.) | T |Uptake] Yield = 1 emd sec T
g ca? sec-1 | & | Tine Tnpr. | 7 ” Cont, crtsect | 8 1 g Cont, | (Press.Dec.) | (Vac. Dec.)| & (Vac.Dec.) | &
hrs cP 1 o= A =1 I
3 1]4920.6 | 1.2 x 10:1 -] 150 ]138.2) 9.85 | 51.9 | 5.1 - - | 0.0 138.8 J0.27 |11y 10:2 Il B EXE 07 |1
3 24955.0 1 5.9 %107, | - | 150 | 138.2] 8.66 | 51.3 | 4.4 - - 0.2 221 005 [1.9x 10 (29107 |- - 4l
B 305023.1 f 2.4 x 10, |~} 79 [120.0] 7.06 | 45.8 | 3.23 - - o3 s fo2 | e0x 10T - |- l2Ex0T |-
B4 {49385 [ 6.0 107 | -] 150 |138.2) 9.6 | 52.0 | .92 - - |02 [19.0 Jo.k 66w, |2bx 10T |- - -
B 5149533 [ 110 -] 79 |120.0f 9.42 | 50.3 | h74 - - 15 s fos2 fe.ox 1070 (2.8« 0o |- . .
B 614900.7 [1.3x 07, 1 -] 77 99.0] 9.67 § 54.5 | 5.2 - - 22 a0 o9 1.2x 10‘6 3.1 %10, f - - -
B 714940.2 1 6.6x 10, |- | 524 | 95.5) .21 | 52k |4 - - o3z p2 Joow f28x w7, |1.2x107 - - -
B8 [4952.6 15.6x 0, |-} 52 | 9550 6.53 | 52.0 | 4.3 - - 033|133 fO.04 [3.8x10 [t2x10 |- - -
8 915016.6 | 3.8 x 10, | - | 52 95.51 7.66 1 51.3 ] 3.9 - - 03 prer 1005 a5 w1 - -{2ox 05| -
310 148963 18.1x 10, [} 526 | 95.50 9.43 | 0.6 [ 4.7 - - 050 §21.9 ot [1.2x 107 IS EE ESE R AG &
811 [4980.4 15,66 107 | - | 231 | 10.5) 7.9% }48.2 §3.83 - - |o0.20 0.8 fo.12 | 16x10 ; 6.8x 107 |- - sl
B2 150011 { 5.0 x 10, |- | 524 | 95.5] 7.82 | 50.7 | 3.96 - - [0.25 [10.6 {0.03 f3.0x 107 P R RSN
313 [4925.9 | 6.7 x 0T, f - | 21 [10.5) 9.9 | 49.5 | 470 - - jo0 fa8.3 1011 f1x 10T J6.8x 107, |- 40X 10 |-
B 14 14940.6 1 7.3 x 107, |- | 524 95.5¢ 9.03 | 52.3 | 4.72 - - J0.26} 3.0 [0.01 6.6« 10'6 3.6 x 10’5 - - -
315 |4887.6 [ 1.5 x 0T, f- | 231 [ 110.5F 9.45 | 49.3 | 4.68 - - 127 ] 39.8 (0.50 J6.6x10, [43Ix07]- - 4l
B 16 14889.1 1 1.2 x 10, f- { 133" | 92.01 9.60 | 50.8 f 4.88 . - fo.78 1308 fo.28 f3.9 x0T PR B RN RS e
817 149623 1 1.0 x 107, |- | 216 1135.04 8.23 | 50.3 | 414 < |- 100 |8 Josm §7.0x 107 [6bx 10, - - -
318 {4909.0 f1.2x 107, f- | 52 95,50 9.05 | 51.0 §4.61 | 1.5 x 107 |- | 0.3 §12.7 J0.06 |1, .x 10_; 7.9x 07 |- - 4l
B19 148803 § 1.6 x 0, |- | 216 |135.0] 9.76 | 46.1 ] 4.50 - - | 224 Fus.9 }1.03 f2.3x 0 - - 1.0x10
8 20 {4982,6 | 5.8 10_2 -1 %0 138.21 8.21 | 52.7 1 4.33 - - 10,22 12.5 }0.0% | not measureable = - - -
821 14963.3 | 6.1 x 107y |- | 231 |ri05) 8.03 | 411 | 378 - - |z [ fosy fasxwy fusxwolof -
322 14815.0 | 1.9 x 10, - | 216 1135.0} 9.26 | 50.6 | h.66 - - 1059 130 Jo.20 |11« 10‘5 e R ASER A I
B 23 44953.5 | 7.6 x W07, |- | 218 |125.6) 8.92 | 51.0 | 4.55 - - 052 1301 |0.16 |57« 10'5 2.8 x 10°° | = - <l
B 24 14939.6 | 1.1 x 0, f= | 216 1135.0] 9.32 | 45.8 | 4,27 . S ECH RN B DACRE N - -] 5.0x 10, -
B 2505002.8 § 4.7 x 107 |~ ] 216 |125.6] 8.10 | 46.6 | 3.71 - - | 131 fe23 jo.ss a1xm3 - -183x107, ] -
8 25 | 4860.8 | 1.6 x 10:; -1 183 92,01 8.84 | 50.8 J 4.49 - - ] 0.9 Jr.7 ot J5.ex 10 - -1 3.9« 10'2 -
B 27 [4964.1 § 9.4 x 1075 |- | 524 5.5 8.45 | 50.5 | 4.2 - - | 0.60 §33.9 J0.20 |5.3x 10’; - -l 22x 0] -
828 {4962.5 | 6.0 x 072 [~ | 216 |125.6) 8.18 | 45.7 | 374 - - 1098 §49.5 J0.49 f2.1x 107 - -162x107 |-




Table 3.1.8 (Continued)

(Seven Element Rig)

_82_

Original First Impragnation Second Impragnation 3rd Impr.
No. |Weight Perneab. £ E:;ym. Vz;c. Resin- Cz?rbon (S::ib. Permaab, £ Resin- C?rbon (S::(r:t.;on Parmeability, CmZ sac-1 |2 Perz'meab:1 £
(press.dec.)| g Ti I Uptake | Yield | . i (press.dec.) | & | Uptake |Yield Cont. | (Press.Dec.) | {Vac. Dec.)| & e sec g
9 cal sec-1 | & hme mor. | g 1 “0nte b7 02 see-1 | & 1 g gn . ress.ec, c. Dec.)| & (Vac. Dec.) | &
rs cP 4 i
8 29 | 4965.6 | 5.9 x 10'% - | 26 §125.6 | 8.61 48,2 fi.15 - - 1003 | - - e x 09 [rx 07 | - 5 |-
B30 f4930.2 [2.7x 07, [- | 78 [1m.0] 63 [4.3 [2.15 - - oz | @2 005 [1.8x 07 - |- fexn” |-
B 3114970.0 | 5.7 x 107, |- | 140 | 104.6 | 8,70 [ 51,5 .48 - - 0.2 ] 61003 |11 X0 6.9 %10, |- - -
B 3214888.1 | 1.4 x 107, | = | 78 | 110.0] 9.55 |50.6 |s.83 = s |m | 109 | e o fE8x 10T 2.6 x 107, |- - < |-
B33 49895 | T x 10 o f - 162 | 1045 8.29 [50.2 [4.96 | 150107 |- | 0.21 | 78,5 f0.16 [3.8x 0 |26x107 f~J21x107 |-
B 3448571 | 1.6 x 10 | - |52 | 95.5| 9.77 | 50.4 |4.92 - - | 1.86 | 45.0 JC.8% |6.1x 10 - - |5.2x10 -
B 35 | 4875.0 | burst at 6.6 ata 3 . %

B 36 [402.3 | 1.2x 107 |- |52 | 95.5] 9.9 |45 faso | 1.8 x 1070 |- | 097 | 329 o2 [1.8x 07 - - f22x 0 |-
B 37[4869.4 § 2.0 x 10, |- | 183 | 92.0] 9.90 | 50.6 f5.01 - 1o fag o5 2.2 x 107 - -J23x0” |-
B 3814810.4 1 2.2x 10, |- | 178 | 110.0 | 9.99 | 48.9 [4.88 - 4 ]- ] e foss f1.8x 107 - - Jaoxws |
B39 14931 1 7.6 x 10 o f - | 524 | 9551 B.97 f50.7 1455 | 3.8x 107 [ | 082 | 35.5 10,29 [8.1x 10 |6.3x 107, |- - -
B 40 4888.8 1.2 x 107, - | 150 |32 9.99 |47.8 477 - -] 0.82 136.6 4030 Jh7xt0 |3.9x107 |- - 5 |-
B 4114928,2 | 1.1 x 107, |- | 144 | 85.0| 9.43 |50.5 |4.76 - - | 043 | 359 fo5 J2.8x 107 - - ]exe -
B 4214930.8 | 2.8 x 107, f- | 180 [ 046 ) 777 |1.2 |3.22 - )| f o foos |11l [2.3x100 |- - -
B3 |A926.3 18.0x 0 o f- 1150 | 1382|879 521 458 | 2.7x 107 |- | o2 | - - 6.6x 107, (T.9x 107 |2 - |-
B 4h 14851.5 1 1.7 x 10, |- [ 526 | 95.59.31 |50.5 [4.70 N B R B IO R - - 155 x 10 |-
345 14910.8 6.8 x 10, |- | 526 | 95.5|8.59 518 [un5 | 2.2x 107 |- foss pawt [ 8.5 x 0 - - J2ox 0 |-
B 46 | 4980.7 1 6.0 x 0, |- | 526 | 95.58.22 J50.6 |u.1¢ - - | 2B ] 29000 Jh3x i - - axw -
34T 14947.9 7.0 x 107, |- | 216 | 125.6 | 8.62 [ 47.8 | 4.02 - - 018 a5 fe33 166 x 0 f3.7 00 |- - 5 -
B 48 40468 16.6x 107, f- | 216 [125.6] 9.0 | 47.5 f4.20 - - 026 150002 f6 0 19 x0T |- [12x 07 |-
349169035 | 7.6 x 10 5}~ | 216 112561 9.27 [4e.0 4i5 - - | 087 A5 1035 6.6 x 10 [2.0x 107, |- - < 1-
850 14831.2 11.2x 107, |- | 216 | 125.6 | 9.49 [48.0 455 - - | 0.9 | 3871038 119w t0T 18O x0T [ 163 x0T |-
3 5114982.2 |5.9x 07, [- | 77 | 9.0 9.15 |51.5 |7 - - [ 030 131100 5.7 0107, 11 x0T |- - -
B 52148851 | 1.0x 10, }- | 79 §120.0-] 9.65 }51.0 | 4.92 - ol RO O R ERE R PO PR U - < |-
853 [4947.6 | 8.7 x 107, |- | 168 |110.0 | 8.63 |51.3 Ju.43 - - o3t s fo.er 1.0 x 107 - o ESE NN
B 54149380 1 7.3 x 10, |- [ 168 | 110.0 | 9.10 [ 51.6 |4.69 s s 8B [ B2]000 {1.1x10 - s |- pexw |-
B5514978.9 2.6 x 10 , |- | 17 | 99.0| 7.90 | 48.6 3.8 f 6.6x 107" |- J0.08 | 0 | - |16« 05 |1.2x107 [« £9.0x 0, |-
B 56149325 §7.3x 107" |- | 78 | 111.0]8.60 |51.0 |4.39 - - [ 0.32 | 28.7}0.09 [3.8x10° - - Jexw0” |-




_6£-

Table 3.1.8 (Continued)
Fuel Rods (7th Qelivery)

(Seven Element Rig)

Original First Impregnation Second Impragnztion 370 Tnpr,
No.  Tyeight Peraezb. | o ggi;m. V;;C- ;‘?esin- C?rbon Ssib Pernead. | o .’?esin- Cc'lrhon C,S‘:it.mn Permazbility, cm2 N Pegmeab: =
(press.dec.)| T | 7. Uptake | Yield (press.dec.) | £ | tptake | Yield o | cn? sec- | T
g e sec-1 | & Time | Impr. g g Cont. c? soe-l | E| 2 y Cont. | (Press. Dez.) | (Vac. Dec.)| & (Vac.0ec.) |
=] hrs cP Z o= ~ ” ‘z (== . o=
857 | %9749 | 5.3 x 10-% -1 s | oes.0f 9.23 | s0.7 | u.8 - o2 | ] o003 | 15 x 13‘? 1.1 x 10'2 R - sl-
B 58 14987.1 ) 5.1 0, -] 78 ) 111.0f 8.95 | 49.0 f3.99 - |- e pazr) 03 f ki | BT x0T 20 x 107
859 |4867.1 1 1.3x 107, |« | 140 | 106.6110.98 | 513 §5.22 {55107 |- [ 099 | 331 033 [ 28k | Ax0T]- - -
BGO |4946.8 | 7.3 x 107, { - | 162 | 106.5) 6.29 | 4.9 [ 3.1 . | 303 | sE | 130 | ssx 107 - gl x|
B 61 [494h.8 | 6.0x 107 Fo | 78 | 110.1] 8.27 | 49.6 ] 4.10 - et P s oo [ 10X 10T | 7307 |- P19 x0T -
B63 |4896.21 1.1x 107, |- | 10 | 10661 9.53 | 515 | e . - | o3 | 195 ] 0.07 | 3.6« 10'; . -] 6t x0T~
B 64k 150375 | 3.1x 10, | - | 140 | 1046 7.48 | 49.4 | 3.69 - |- 8 3L 005 | 2 x 0Ty 1 EE AR B
B 65 149108 | 7.5 x 1075 | - | b | 85.0f 9.52 | 516 f4.89 [15x 107 (1] 0.2 | 6.7 | 0.04 | 2.8 x 10 | 21x 107 - - 4l
366 F49h1.6 | 1.1 x 107, |- | 10 | ok.6| 852 | 51,0 |3 - oo | oo | 20T - - |38 x 107 -
367 J49k6.2 | 9.6x 107 - | 79 | 1200 9.20 | 503 [ 483 |19 x 100 |- | 0.6 | 30.0 | 0.27 | 11k W SIY O EXE S e
B 68 [4868.6 | 1.1x 107, |- | 78 | 111.0] 9.5 | 50.8 | 4.85 . ~pose sl o2 430 ] 3.0x107 - - -
869 Ju4865.4 § 1.5 x 107 |- | 150 | 138.27 9.83 | 52.5 |5.16 - -l |- - - - 2 . -
B 70 14909.0 | brrst at 3.6 ata 6 7
871 [4890.5 § 1.3 x 10=1 - | 168 { 110.0} 9.50 | 49.0 {4.65 - -1 199 | .6 091 s x0T | T x0T - 4l-
872 |5066.1 § 2.7 x 1072 }- | 168 | 110.0] 7.09 | 46.1 | 3.41 - -} 0,10 } 10,91 0.02 | 1.6x 10'; 9.9 x 107 _}-]3.9x107 |-
B 73 |4873.1 | 1.4 x 10'} -t 1 99.0)10.03 | 56.9 |5.10 - e fos2 | 18 10'5 1.2x 070 - [ 16 x 074
B 7% [4900.5 § 1.4 x 107 [~ | 140 | 106,67 9.96 | 514 [5.12 | 5.0x 107 |- | 079 | 41.9 | 0.33 | 8.0x 107, - |- {30x 10-6] -
875 48737 §1.2x w07t || 78 | 11.0] 805 | 483 f .33 . S| ros s o | 68T 12010 |- - a1+
B 76 Juess.r | 1.3 x 1071 - | 1u0 | 106.6] 9.99 | 524 |53 Ve a0t |- | c.er [ 2.3 019 | 1.6 x 0 5.0x 1070« |8.2x107"]-
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Table 3.1.9

N

Original First Impregnation Sec. Impregnation 3rd Tapr.,
Pre- Visc. . Sec
. Permeab. } « Resin-| Carb . : Sec. . 2
No. | Weight L1 polyn.] of esin-p varbont,. Perneab, | w| Resin-} Carbon Permeabilit =1
dee )N E . v arb. 1, ° Carb y, cu sec w | Perneab, »
9 (9223538?1) g Tine | Inpr. Up;ake Y1;1d Cont. (prgss.diz;:.) g Untake| Yield C:;t‘.’" (Press. Dec.)| (Vac. Dec.) g ol sec-? | €
hrs s g | ca sec &l 1 2 q &\ (vac. Dec.)| &
-2 R -
R Bl il IO IR B A B a0t -] 0.9 ) 297 Jeos [3.8x106 [s2x10¢] . |38« 106
oiat| s0s0.0 | 6 x w2 | 2| e | 95 | 538 | os |om ) o B R N B EE T v B E i ol
0s02| 5201.1 | 2.7 x 1072 w | o | 1ol |5 ] g B R L RN RSP EXES ) B EERE il
0i03| 51964 | 2.8 x 1072 | - | 16 ol el Bl P - o) a3 foos [aex0t [28x0 |- {32 0] -
ouosf 52563 | 11 072 | - 95 | 804519 far| - || ot 82 fo.009 [6.6x 07 [si5x 0 |- |30 078
0405 | 52000 | 2.0 , 0] - ol I Bl A B ) -l enyp - 3ex0b [3ex0é - 1.7 x 107 )
ou0s] 520605 | 2.0 i o2l 122 g; 3%3 g:g ;;g - -] 016 15.5 |0.02 [2.8« 10'2 2.8 x 10‘%5 NEXP 10'2 :
Pl . J3 - | o] ooz J6sx 10t [saxw] - |33k 0
ggg ;gggg 33’(}82 o B A I S B - | e | 2.2 ]0.06 |5.7x 1078 6.5:10'6 - ;3:136 )
009 | 52269 | 2.1 x 1072 | - 122 154 | 656 51.3 [3.37 - | oo ) s focoos |19 x0 |30t |- roxw0T| -
osi0] 5222.9 | 125 x 102 | -] 168 1?2 ol O B - - o3| 18 o2 |11 107 - rox ] -
0411 522123 2'3 02l ol e I 6.12 ] 51.0 }3.12 - -} 0371 35.3]0.13 {5.7«x 10'6 2.8 x 10‘6 - | 1.6 x 10‘6 -
oviz 5230 | 19 % 02 | 2| 1 | s | Eve | one 333 ) g B L R v Pl B EXRE Y
gm 53110 | 170 x 10:3 1 B P - . 0:18 18:5 0:03 4.7510 a0 o {210 -
i ol ey Bl I RGN AT P52 . oo o |- fesxw?t forcwt|sisr 0] -
0s16| 52073 | 2.0« 1021 | 163 1;# 5.78 | 50.6 2.93 - | o2 e Jooz x| 13w - soxw0] -
017l 52380 | 17 « 1072 | | 168 o 5.91] 51.1 |3.02 - b0z f ms oo [sexw? [28«w08] - 19078 -
out8 | 5238.0 | 2.6 x w02 | | 158 | 15 223 2‘1’3 ;g; NPT i Broia I B 1.0 x 07 - 5l 4:5x10'g' ]
el el 0.3x W[ -| e | o5 | 5| . | ol G| B2 00 AR 06 0T - 52007 -
it Bt AR Bl B B B e B I B BRI IO K2 T
0822 | 5139.3 3:6)’:10-2 i 123 gg H; 237 3.9 - -1 0.3 | 2.0 Jo.10 s.amo'g 9.7x 0% | - 5:7:1()*5 )
042 -2 4 -7 2 499 - -1 0.63 ) 3.2 Jo.21 |eTx 10 5.7 %1070 | - -6
3 507 3ex 107 | - 168 § 95 | 7.55] 0.7 |3.83 § |37 x10, 6.9x 107 ] -
0424 1 5266.9 1 8.4 x 1 SE N 168 % . . . = 5 4= Ga7 ] 17.0 }0.03 }5.7x10 50x 16 1-12 0"6
9184 x 107 5811513 12,97 | 2.9x 0™ |- | o.12 | 1101 folo1 ferx 108 |38 % 1076 Jxigl -
0us 5203k | 20 [ <] e fose | o5z f3ies | UIT (D | ooe | e foroos {aix s TR | e i iees]
s b e T B 1D TR I I IGEMORN Y B ol
O] 27« - 16 | 8.63 ] 51.4 | X N s - - - - -
s | | ST i 2] 78 | | & 33 4|44 s 011 98 fo.01 [3.8x % w5010 - (20206 -
onz9 522501 [ 27 x 107 | < | g8 | 5e | 13| sz |3es | tax et |2 onzz | wls Jolos [3exw® |ssrwflz]asxwt) oz
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Table 3.1.10

Fuel Rods (9% Delivery)

-

Original first Impregnation Second Impregnation Brd Inpr.
Pre~ |Visc Sec. . Sec.

. Permeab, o * |Resin- } Carbon Permeab. o | Resin- ] Carbon . 2«1 | . | Perneab. o
o fHeight (press.dec.) T pr?lym. of Untake | Yield Earb. (press.dec.) | £ |Uptake] Yield Ear?on rPer.,meablhty, gn-sec T |cn? sec? | E
g ol sec-1 | & Time | Impr. g p Cont. el sec gl 1 q tont. [{Press. Dec.)| (Vac. Dec.) 2 | (vac.pec.) | &
hrs cP ‘ ” y4 o y4 = &£
o0 5169 [2.0x1073 |- {2 [ | 6w [51.2 {3008 - P ]s0.0 | oost | 5.9 x 102 N BEIEE
0431 ] 5151 2.9 x 10 o |- 144 9% | 8.12 {517 | 419 - 0.15 | 29.1 0.04 | 1.9 x 10~6 7.5 x 10_6 - i
0432 | 5100 3.4 x 10 - | 144 94 | 8.00 }51.1 4,09 - - | 0.12 | 14,0 0.02 3.9 x 1 -6 2.0 x 10-6 - ]1.0 x 10_7 -
0433 | 5180 3.1 x 10 - | 144 94 1 7.96 {51.1 4,06 - -} 0,21 }13.9 0.03 1 1.9« 10_7 1.6 x 10_7 - 146 x10 -
0434 1 5193 1.6 x 10 2 |- 144 140 | 6.78 |57.6 |} 3.83 - - | 0.07 | 1.1 0.01 1 9.5 «x 10_6 5.7 x 10_7 - - -
0435 | 5215 1.8 x 10° 21 144 0o 1 7.27 |51.3 | 3.7% 5 - 0.10 } 22.2 0.02 § 1.9 x 10_7 8.3 x ‘10.7 - - -
0436 | 5150 2.1x 10 - | 144 10 | 7.89 |52,1 | 411 1.3 x 10“5 - }005¢1 0 0 9.5 x 10_6 5.0 x 10-6 - - al-
0437 | 5243 1.6 x 10 - | 168 134 | 7.31 151.0 3.73 | 2.4 x 10 - | 004} 0 0 2.8 x 10_6 1.5 x 10_6 - 13.5% 10-7 -
0438 | 5114 3.9 x 10 PR 220 238 ] 8.45 |51.3 | 434 - - 1 0.14 ] 6.8 0.01 3.8« 10_6 2.3 x 10~6 - |13 x 10_7 -
0439 | 5190 1.7 x 10_3 - ) 4k 94 | 6.57 }57.6 | 3.85 - - 014 ] 0 0 4,8 x 10_6 1.9 x 10_7 - 81 x10 -
0440 | 5274 9.9 x 10.2 - 1hb 9k | 6.51 |51.1 3.33 - - ] 0.10 | 15.0 0,02 |19x10 6 4,6 x 10-6 - - -
04kt | 5134 2.6 x 10’2 - |22 238 | 7.64 }51.3 | 3.94 - -1 0.25 | 28.1 0.07 ] 8.4x 10:6 5.2 % 10-7 - 7.4 x10 -
0442 | 5270 1.1 x 10_2 - 168, | 200 | 6.30 |30.9 }3.2 - - 10107] 9 0 2.8 x 10_6 7.9 x 10_6 - e
0443 | 5249 1.5 x 10_2 - | 168 70 | 8.46 |43.1 ] 3.65 - - 1 0.09 | 25.6 02 1 3.8« 10-6 2.7 x 10_..7 -120x10 -
oubh 5090 3.7 x007 |- e | 95 fe3 |5re | - - |03t |60 | 0. o soxw, [-f - .
ous |51 |30y |- [ |0 Jeos |51 e - |- o ]me o fasxwo, fe3xw -] - .
04hb | 5171 1.7 x 10_2 - | 148 180 | 7.58 50.7 |3.8% } &7 x 10 - 1 0.07 0 0 9.5 x 10_6 1.3 x 10_7 - - -
0447 | 5149 2,8 x 10-2 - 168 180 { 8,02 {51.3 {4.12 - - | 0.08 0 0 3.8 x 10_7 1.6 x 10_7 - - -
0448 § 5221 1.6 x 10_2 - 1240 200 | 6.63 ]50.6 3.34 - - 1 0.23 131 0.08 9.5 x 10-6 2.4 x 10_6 - - a1l
Ch49 5235 1.6 x 10_2 _ 9 | 7.13 [50.3 §3.59 - - | 0.03 0 0 7.6 x 10, 1.7 x 10_6 - ]8.0x 10_6 -
0450 § 5149 2.2 x 10_2 - ] 144 94 §8.19 }55.0 | 4.58 - - | 0.09 }23.9 0.02 | 4.8« 10_6 1.4 x 10_6 « 1.9 x 10_6 -
0451 | 5130 3.9 x 10_2 - | 148 70 |8.83 I50.4 | 4.45 - 51 0.15 | 22.8 0.03 | 7.6 x10 6 1.9 x 10 11" 1.0 x 10 -
2452 15130 3.5 x 10 - § 168 70 ]8.30 J49.6 | &4 ] 4.1 x 10 - § 0.1 3.3 0,02 |1.9x 10:6 5.2 x 10:7 - - -
053 [5i61 [3.6x 02 |- [ s 815|706 fs10 [ 396 - - | 1o fuez | oo |19xw0l fr9xw0, f- ] - -
0454 | 5161 2.0x 10 - | 168 200 |8.08 j51.1 | 4.13 - - | 0.08 | 20.9 0,02 }Z.8x 10 9.1x 10 - - -

0455 | 5173 burst at B.0 ata . 4 -4 p
0456 15189 3.3 x 10-2 - | 144 140 ) 7.51 }151.2 | 3.84 - 5 0.09 | 1.5 0.01 }7.6«x 10_6 5.0 x 10_7 - {3.0x10 -
0457 15158 40 x 107° |~ ] 144 140 | 7.53 |54.6 Ja1 | 2.6x10 - ] 016 ) 345 0.05 }1.9x10 9.7 x 10 - - -
0458 | 5154 2.1 x 10-2 - | 216 96 | 7.55 [52.6 | 3.9 - - | 0.48 425 0.20 | 3.8 x 10-6 5.7 x 10'7 - - -




Table 3.1.10 (Continued)

- o gt

Original First Impregnation Second Impregnation 3rd Tnpr.
Pre- | Visc. . Sec. . Sec.
. Permeab. @ Resin- | Carbon Permeab, | « | Resin=| Carbon 1 2 - o | Permeab, 2
No. IMeight {press.dec.) % pglym. of Uptake | Yield Carts, (press.dec.) | = | Uptake] Yield Carb. f Peraeability, CT sec”! T | ca? sec-t E
9 7| S [ Tine | Imor. )7y g JCent. IV 27 LS| T, g | Cont. (Press. Dec.) | (Vac. Dec.)| § (Vac. Dec.) | &
cBt sac €1 e &P I g ¢né sec e| 7 . z 2 ac. Dec.
0459 | 5187 | 2.5 x 10:% - | 168 | 150 | 7.91 |51.0 | 4.03 - 0050 0 [ O 1.1 x 10:2 - |- 193« 10:%
0460 | 5080 | €.6 x 1 21 168 140 ) 9.10 J47.6 |4.33 - -} 051 [ 415 10.21 | 5.7 x 10_6 2.0 x 10_7 -1 0x10
0461 | 5126 | 4.8 x 10_2 -1 168 70 | 8.65 }5C.2 4.3 - - 10,22 129.1 } 0,07 } 3.8x 10-6 9.3 x 10_6 - -
0462 | 5139 | 3.6 x 10_2 -1 168 260 | 8.38 }50.3 |4.22 - - § 0.22 | 34.2 ] 007 | 4.8x 10_6 3.1 x 10_5 -1 LT« 10_7
0463 | 5167 | 2.1 x 10_2 -1 216 23 | 1.3 |52 |3.18 - - 1 C.21 136.2 ]0.07 | 2.8x 10_6 1.6 x 10-6 - | 3.8x 10.7
0464 | 5151 | 2.7 x 10_2 - | 215 238 | 7.57 }51.6 |3.96 - -] 054 465 ] 0.25 | 2.8 «x 10_6 1.5 x 10_6 -1 1.8x10
0465 | 5124 | 4.0 x 10-2 - | 216 238 § 7.80 ]51.5 401 - - 054 (30,2 §0.21 | 2.8« 10_6 1.0 x 10_6 - -
0466 | 5193 | 1.8 x 10_2 - | 168 81.51 6.9% | 51.5 |3.55 - -} 0.3 137.1 ]0.13 | 3.8x 10_6 2.2 x 10_7 - | 1.1x1C
0467 | 5133 | 4.0 x 10_2 - | 144 94 { 8.32 §50.2 ]4.18 - -} 0,19 }32.6 J0.06 }1.9x 10_6 1.3 x 10_6 - -
0468 | 5159 | 3.2 x 10_2 -] 20 200 | 8.12 |51.7 420 T 0.1% ] 11.0 ] 0.01 | 4.8 x 10_6 2.0 x 10_5 -1 1.3x10 6
0469 | 5124 § 5.1 x 10_2 - | 168 70 ] 8.65 }50.8 14,30 | 1.8 x 10_,+ -1 0.26 129.9 | 0.09 { 7.6 x 10_6 3.2 x 10_7 -] 1.3x 107
0470 | 5140 | 2.2 x 10~2 - | 20 210 1 7.70 p52.1 p&O01T |12 x 10-3 - 0.3 3.6 §0.12 | 2.8x 10_6 6.7 x 10_6 - - 3
0471 ] 5084 } 5.1 x 10_2 -1 240 | 270 | 8.07 1512 416 | 1.3« 10_5 -1 Ly JO3 | b8 x 6 1.1 x 10_6 -] 53x10 7
0472 1 5110 | 5.3 x 10_2 -} 168 75 | 2.59 | 49.9 }4.29 | 6.9 x10 -] 0.1 |15 0.0 bk x ‘10_6 2.0 x 10 - | 8.9x10
0473 § 5125 | 4.0 x 10_2 -1 240 72 | 1.87 | 51.1 | 4.02 - -] 0.33 | 437 J 004 119« 10_6 9.6 x 10:; - -
0474 15005 | 6.4 x 10_'2 - 20 200 ]10.47 | 56.5 }5.91 e 0,45 |3.9 §0.17 <:1 4 2.9 x 10_6 - -
0475 1 5112 | 4.3 10.2 - | 168 260 | 8.34 50.% 420 | 1.3 x 10 -1 0.19 [4.85 f0.01 ]5.7«x 10-6 3.7 x 10_7 - | 2.2x107
0476 | 5126 | 2.0 x 10~2 - § 168 -] 240 | 8.05 | 51.0 }f&.10 T & 0.41 | 42.3 | 0.17 | 3.8 x 10_5 4.2 x 10 - -
0477 | 5133 ] 2.6 x 10_2 - | 168 250 | 7.87 pS1.4 J405 [ 1.3x 10 -1 0,29 ]28.7 1007 J1.1x1 ¥ - - 2.6 x 10
0478 1 5187 | 1.6 x 10_2 - | 216 238 | 7.14 }51.3 | 3.66 - - § 0.35 142.3 1017 | 1.9« 10-6 5.9 x 10 é - -
0479 § 5161 | 3.3 x 10_2 - 1 168 W | 7.33 | 49.7 | 3.54 - -1 0.26 41,0 J0.10 | 5.7« 10_6 5.0 x 10:7 -] 83x 107
0480 | 517% | 3.2x 10, |- 168 134 ] 7.98 §50.2 |4.01 - -] 0,15 {267 10.04 | 2.8« 10-6 4,0 x 16_6 - =
0481 15140 | 3.9 x 10_5 - | 168 260 | 8.37 | 48.6 ] 407 - -] 0.19 §15.0 }0.03 | 2.8« 10_6 1.1 % 10 s |- 3.3 x 10-7
0482 | 5168 | 3.9 x 10-2 ~ | 168 250 1 8.05 [ 48.4 3.9 - - 10717 0 0 {0 2,3x 10 §- | 1.6x 10'7
0483 | 5175 | 1.8x 16, |- § 168 134 | 8.14 50,5 péM - - | 0.07 0 0 1.2 x 10‘5 - < | 15 x 107
oies 5t | aox w0y |- |63 | 2% | 29 |88 405 - -] o s Joos [nexnd Ds2xwg |- | s
0485 | 5204 | 2.2 «x 10_2 -~ | 168 %0 | 771 1 56.6 | 3.90 - -} 0.09 | 6.4 10.01 ]5.1x 10'7 4,5 x 10'7 - | 5.0x107
0486 | 5098 | 3.4x 107" |- | 144 | 140 ] 7.36 | 51.6 }3.80 - -] 0.3 327 Joao |95 x0T feTx 07 |- -




Tabtle 3.1.10 {Continued)

Fuel Rods (gth Jelivery)

Driginal First Impregnaticn Second Impregration ard Impr.
Pre- Visc Sec
o Permeab, ) : EC. p a © Sec.
Mo, }ideight (prose. dec.) E p?lym. of :fiasin- Ca.!rbon Carp, (n;\z::ed:; ) z Resin-{ Carbon{ Carb.} Permeatility, cm2 sec'1 3‘: PeEmeab: *“:
g el sec-1 |8 ;ir:e Irzgr- Up;ake Y1§1d C;nt. e sec-1 | & Up:;ake Yi;ld C;n’c. (Press. Dec.) | (Vac. Dec.) é EC’ac?e;ec.) :‘%
r K
oue | 516 [17xw0 21 168 | 250 | 7.30 | s5.2 |3.59 -6 -6 -
5 b . B ER - -1 0.5 ] 39.3]0.10] 6.8x10 2.0x 107 - {11 x 10 -
gzgg ;}5; 2.2 907, |- | 20 72 1 7.73 | 52.7 {497 - |- o3| 36|00 38« 10'2 1.9 x 10‘2 ol -
72 12.8x10 , |- | b | 140 } 7,58 152,0 3.9 } 2.3x 1077 |-} 0.08 | 15.340.01 ] 48x 10, | 2.4 %10 }-]7.7 w0l |-
0590 | 5156 | 3.7 x 10 168 5 N 6 L
wool ! x10, |- 85 | 8.02 | 50.3 }4.06 - -1 0.10 0 0 3.8 x 10, f 1.9 x 0, - ]17x107, |-
24 x 107, |- | 168 85 { 7.57 | 52.8 [¢.00 . -lozl o o 1908 x| aexw? -
0492 | 5117 } 4.4 x 10 168 08 d e
0193 202 |2 21 1 .15 | 50.6 | 4.43 - - | 0.36 spalled during 2"¢ baking %
03 | 3wz |20 e IS IV BT XTI TR B ] -foas ooy e | 10'2 N . -
Jx0 |- 20 [ 10 f 76 | 536 fa - |-fon | melon sexw0 [ usxw0f-laox0T |-
0496 | 517 | u2x1072 |- ) 168 | 2m0 | 831 | 508 |e22 -5 -6 -1
il I SR ] 8 | - - f o | 7 o.09 | 2.8x 10 | 2.0 x 0T,f-|5.8x10 -
| oo ¢ x 1 Nk 168 70 | 8.03 | 50.2 | 4.03 - - | 0.07 0 |o 1.9x1, | 5.2x10 |- - -
.6x 102 |- | 18 | &5 | a3 | 5000 |48 N P RN BN IR RN T B FX PR I
0500 | 5176 | 2.3x 10 216 6 -6 -6 1
00| 58 23510 | - 96 | 7.82 | 50.8 | 3.97 - - 0.3 | 361|010 | 2.8 x 107 | 1.5 x 107) - | 6.0 x 108 ] -
iroll IO WO B Bl ol RN Bgil Il Bl - - s fess | e x ) [l - ]
- . - . . .C - - . . . . ~ - -
0503 | 5160 |2.9x1072) -] 168 | 260 | 829 | 511 {4on i il el Bl RN B 8|
oo | g |22 m2 " . . L2k -10.25 1 31.510.09 (m6 1.2x10 .} -19.4x10 -
ok | | 100 | - 1 17 | 7.59 | 50.8 | 3.86 - - | 0.8 | %0.0{c.06 ¢ 6.4 x 107} - . .
x W05 f = f bk f 17 .75 | 50,9 | 3.9 - <o | 328 loos ) sex10® {10 forewt -
056 | 913 | 2.5 x 10 o] 168 134 | 8.66 | 50.4 | 4.36 - -1 0.10] 15.710.021 5.3« 10'6 4.8 x 10'6 - 1'9 10'6
3507 5161 | 2.4 x 1075 | - | 168 | 13 |1 [ 50k [0 - |- ooe | s oo | wax w0t | w0 |5 el | o
g% ?3 ggng -] 18 | so.t] 892 | 506 Just et o) oo ] see | oot 13x1f§ SRR P -
D0 |50 | 21 X0 | - s 20 g.;g 21.3 3 - ]| | e Joos | we xS | 63 x 10'2 - fas x| -
o511 | 5185 {2200 w8 | w0 | ser | i i1 |22 107 |- 3'3? 3'36 S g'g o 3'5 ] B A
0 i . . - . _ 3 X - - -
Og;g 2133 :-g : 18 ) :gg 8344 g.zg gg.g g.g$ - -] 0.43 ] 35.1]0.15 | 48 x 10 g 1.5 x 10‘2 - |8.9x 10'2 -
Bx 10 - AT g3 - =102 0 fo }a8x0 le5x10 1-057x10, ]«
o514 f518 | 3.3x1072) -] 168 | 10 | 609 §s06 |i T3 RN Jx 0
E . 6 |09 . -fo0} 897001} 2.8x10 2.6 x 1070 - | 2.4 x 107
0515 | 516 |2.5% 075 - | 168 | so.4| 8.0 |51.1 fa.ts o | eoniodls | ho s | o
. . . . - - | 0,05 0 0 7.0 x 10 60x 10,1~ 110 3
0516 2 x 10_ 0 x 10 .0 x 10 -
5 5220 | 1.7x 10 168 0 1 17.26 | 50.6 |3.67 - - | 0.05 o lo 2.8x 1070 | 66 x107)- - -




Table 3.1,10 (Continued)

. L

Original First Impregnation Second Impregnation 3rd Impr,
Pre- | Visc. . Sec. . ec.
No. |Weight (Permeab. £ | poryn. | of Resin- Ce.lrbon Carb, Permeab, £ Resin- Cé.lrbon (S:arb. Peraeability, cn? sec™] ¥ Permeabi%. £
; prgss.dec.) g | rine | Inpr. Uptake | Yield Cont (prgss.dec.) 5 | Uptake| Yield Cont.. | (Press.Dec.) | (Vac. Dec.)| & | " ¢ 1 £

| cat sec=l | hes P 4 g g 1 cné osec=t & ¢ y4 g : . - P @ T (vac. Dec.) | &
0517 | 5134 15x1w§ - 1es 0 | 801|503 [4.03 fasx10 |- | 0t |m2 {002 | 28x108 x0Tl - -
0518 | 5129 | 3.7 x 1075 f- | 168 | 70 | 8.52 }50.0 |4.26 - -l 0121 9.1 fo.01 | 2.8« 10'2 1108 [ axw0b |,
0519 | 5133 f2.9x 107 f- | 20 | 0 | 7.3 [513 |37 - o2 | wn foon | a0 [ e 0 | e | 27 k0

os0 {5163 |3.3x0 |- s | o5 o fss [3m | o[-} om o | 380 20w || usxn

o521 | 5169 {2107 |- | 20 |0 | rerfso6 f3se | - f- oo g foot [ 2sxn fszenl [ T -

0522 | 5171 | 2.0 x 107, |- | 168 | 70 | 8.28 }50.2 [4.16 - -lom| o 0 | 19x108 frrxwet |- 13510

0523 |5t | 3702 |-} o Jao fonerfsor fsos | - [ | ot |3 fos [ e feoxwl |- -

0526 [ 5136 |80 x0T |- | 20 260 | 835|511 fun - -loof o ) oo fesxwd furxwd - -

055 | 510 [35x 07 |- | 20 Joo | 830 [s0i6 fen |- f- [0z |33 Joos | 6rxn [ara 0 |- faaxw0?

gggg Z166t t3%00x 10 - w0 |96 | 7.3 |50.8 |3.7 - <o I3 Jo.s |19 x 1078 J6.2x 1077 | - -

urst a .U ata

0528 | 5207 | 1.5 x 10:3 - | 168 {80.4 | 7.77 |51.0 |3.96 - - | 09 J21.2 Jooz | 3.8 107 [50 010 |- [ 18010 |-
0529 | 5149 § 3.6 x 107, |- | 168 J260 | 8.2 }50.7 | .12 - - oo 210 fouo3 | 53k [0t ] aex w0 |-
0530 {516 f16x0 |- L2 |0 |z fsor fao | - [-loos | o | o o5kl [asxn? |-l L, |-
0531 | 5132 | 3.2 107, [+ | 168 815§ 8.34 [51.0 |4.25 - R CEE B R ol TR A S P
0532 §5126 } 3.8 x 107, |- | 168 | 70 | 8.40 |50.0 |4.20 . - ooz J0i0 Joot | 19 x10 {57 x 07 |- - -
0533 [ 5149 |25 x 07, |- | 168 f134 | 7.82 [50.4 | 3.9 - - | 012 {231 10,03 | 1.9« 10:2 6.0 x 1077 | - - -
o534 |5136 |2.0x 07 |- |16 |70 |essfsos fem | o f-tows| o | o e fraxwd ot o .
053 | 5182 |2.2x 107, |- [ 260 260 | 7.75 |51.0 }3.95 | kw10 | -] 003 0 o | sextf [txw0d | 12x0? |-
0536 | 5126 3.4 x 10, |- f 216 | 96 | 8.20 151,0 418 } 6.9x 107 |- | 0.1 3.95 | 0.0 a0 faox 0 L s 0T e
0537 | 5127 {42 x 1075 §= | 168 {815 | 8.26 |51.0 | &.21 - - o |39 foos | 2ex 0 {5 w0T]- - -
0538 | 5164 2.5 x 107, |- | 20 200 | 7.17 [51.6 [ 3.70 - - 0.8 3.6 o | osx w0l (83107 |- - .
0539 |5138 3.9 x 10, |- | 260 200 | 8.43 }50.0 | &.22 - - 009 J10.2 foior |2 x 0 P 0 |- frax0? |-
0540 15146 2.9 x 10, |- | 168 [13+ | 8.17 50.7 4.4 - -ooT} oo o | 28xw8 lread - o2xnT |-
0541 15151 |42 x 107, |- | 168 f260 f 8.35 [50.8 | 424 - - f o |38 Jo.09 | 28 x 0 Jar w07l |- - -
osi2 |5067 [6.0x 1072 |- |16 |3 | ese |s0r e | - |- | 116 e [oos3 S D TR ILN P B




_gt_

Table 3.1.1M

Original First Impregnation Second Impregnation 374 Impr.

w | Pre- | Visc. . Sec, » . Sec. ® )
No. |Weight : Permeab. £ L oolyn.| of 3991n- C?rbon Carb. Parmeab, B Be51n- Cérbon Carb. | Permesbility, cm2 sec-1 ¥ Pszrmeab:1 £
prass.dec,) ) e |5, Uptake | Yield (press.dec.)|2 | Uptake | Yield 2 {cn® sec g
g 2 a1 |18 | Tine | Imor, Cent. 7 o |E Cont, }(Press. Dec.) }(Vac. Dec.) | @ S

cat sec o= i g cné sec 4 1 (Vac. Dec.)

hrs cP 1 4
Substandard

Ao} 5123 | 2.9« 10:2 - 14 1825 | 7.80 | 51.0 | 3.98 - - Jo09 | 0 J 0o |28« 10:2 7.6 x 10:3 - - .
B 5052 1 5.9 x 10-2 - ] 144 80.5 | 8.52 | 51.6 |4.40 - - ]0.32 31.9 |0.07 | 2.8« 10_6 3.2 x 10-6 - I
C 5078 | 4,8 x 10-2 - | 144 80.5 | 8.41 | 51.8 | 4,36 S b 0.13 §19.7 ]0.02 ] 3.8 x 10_6 1.6 x 10-7 -1 3.4x10 -
D 5092 | 6.5 x 10_2 - | 14k 82,5 | 8,43 | 50.8 |42 |2,2x 10 {- ]0.37 J36.9 f0.15 | 1.9« 10_7 5.1 x 10_7 - - -
£ 5206 | 3.6 x 10_2 - | 144 82,5 | 7.09 | 51.2 ]3.63 - - J0,11 15,5 §0.02 } 9.5« 10_6 4.0 x 10_6 - A
F 5194 | 2.3 x 10_2 - | 14k 80.5 | 7.51 | 52.0 |3.91 - - }0.06 0 0 1.9 x 10_6 1.6 x 10_7 -] 55x10 °
G 5232 1 1.7 10_2 - | 144 ea, 5.04 | 60.0 }3.62 - - 10,07 g 0 1.9 x 10_6 7.1 x 10_6 - - s |
H 5093 | 4.3 x 9 21" 144 52.0 | 8.21 } 51.2 14,20 - - 10,12 0 0 2.8 x 10_6 1.6 x 10_6 - | 4,2 x 10_6 -
I 5056 | 7.6 x 10_2 - | 144 82.0 1 9.82 | 43.1 ]4.23 - - 10.80 }39.6 Jo0.32 | 1.9« 10_6 1.1 x 10_6 - | 2.0« 10-6 -
J 5118 § 4.8 x 10 - | 144 82.0 | 6,78 | 64.3 {4.36 - - 10,17 §15.9 10.62 F1.9x10 1.6 x 10 - { 2.4x10 -

K open end badly chippsd no impregn, possible 4 £ % -
L 5090 | 8.7 x 10:2 - | 144 62.5 1 8.80 ] 50.4 J4.43 13,2x10 }- |0.66 41.8 Y0.28 | 3.6 x 10_6 1.1 % 10_6 -1 2.8x 10_5 -
M 5136 | 4.1 x 10_2' - | 144 82.0 § 7.48 1 93.3 |3.99 - - 10.29 27,8 0,08 | 8.0« 10_6 8.6 x 10_6 -1 15x 10-6 -
N 5109 | 4,2 x 10 - | 164 82.0 | 7.85 | 52.5 |4.12 - - 10,18 3.8 |0.06 11.9x10 1.7x10 -} 3.0x10 -




Table 3,1.12

Long End Plugs (15% Delivery)

- ————————

Original First Impregnation Second Impregnation
Pre- | Visc. Sec. - : Sec.
No. |Weight Perneab, 2lpolyn.] of Polyme- C:.irbon Cart. Permeab, & Resin- Cflrbon Carb, | Permeability, caZsec]
(press.dec.)E ] . Content | Yield (press.dec.)fS |Uptcke Yield
g wa? sec-1 | E[Tine | Inpr. g g Cont, onl sac-1 12 | % z Cont. | (Press. Dec.) | (Vac. Dec.)
>=lhrs cP )4 = 3

0001 | 1181.0 | 6.1 x 10 g 168 | 108 8.72 1 8.02 |51.0 445 | 1.b«x 1074 ] - 0.08 0 - 1.7 x 10'5 -

0002 | 1199.6 | 2.8 x 10° 22 168 | 170 7.82 1 7.50 - - - 3l - - - - -

0003 §1179.9 | 5.4 x 10° I 168 | 250 8.40 | 7.85 - - - 21 - - - -

0004 | 1174.6 | 7.6 x 10 -2 141 | 260 8.78 | B.0&4 51,7 |4.5% | 6.0 x 10_[* - 10.80 25.25 ] 0.20 (10 3 -

0005 [1177.2 | 8.2 x 10° r 141 | 240 8,64 | 7.90 |51.9 448 | 7.9x10 |~] 1.00 35.7 | 0.36 <10 - -
0006 } 1178.6 | 6.1 x 102 168 | 108 8.48 | 7.86 - - - 21 - - - - - -
0007 11178.4 § 6,3 x 10 22 168 | 108 8.58 | 7.88 511 J&.38 | 1.2« 10_4 - 1 0.08 0 0 4,8 x 10_'5 - -
0008 §1150.9 |14.4 x 10 22 31 | 103 9.9 9,10 §52.0 [5.1% | 6.7 x 10 1,44 3.3 10.48 {10 5 - 1
0009 | 1148.6 14.b x 10_2 3»1 1103 §10.2 | 9.39 |51.7 }5.27 | 8.k« 10:[5+ 1.46 32.6 1047 | 1.3« 10.5 - -
0010 11743 | 5.3 x 10 -2 168 | 108 8,70 | 7.99 50,1 |4.36 | 8.8 x 10 0.12 0 0 {10 - -
0011 J1144.3 |14.0 x 10 2 3%1 1103 j 1.0 [10.3 - - - - - - - - -
0012 |1182.1 | 7.2 x 10° R 141 | 240 | 8,47 | 7.90 |51.6 |4.38 | 4.3 x 10 g 0.39 0 0 (10_5 - -
0013 §1165.0 | 4.8 x 10 P 168 | 108 8.82 | 8.16 |51.1 |&51 | 7.6 x 10_4 0.07 0 0 1.2 x 10_5 - -
0014 [1178.3 | 7.2 x 10° 2 11 240 8.48 § 7.91 ]50.9 | &.31 ) 2.4 x 10_4 0.25 0 0 1.9 x 10_5 - -
0015 |1180.7 | 9.8 x 10° 2 168 | 108 8,47 | 7.68 ]52.0 j4,40 | 2.3x 10 0.09 0 0 8.4 x 10 - -
0016 }1164.1 | 9.6 x 107, 168 | 250 8.61 - - - - s - - - -5 - -
0017 [1179.5 | 4.5 x 1077 1= | 168 | 250 | 837 | 7.80 |[50.8 |4.25 | 6.0x 107, |- | 0.15 0o |o 107 - -
0018 |1157.8 [13.4 x 10 2 351 | 103 ] 10.6 9.80 512 ]5.43 | 5.7« 10_4 0.93 18.4 ] 0.17 (10:6 - -
0019 |1164.3 |11.7 x 2 141 91 9.40 | 8,78 }51.6 |4.85 | 3.9 x 10-4 - | 0.69 14,3 0.10 | 8.0 x 10_5 - -
0020 |1166.9 | 7.8 x 10 2 141 | 240 9.03 1 8.36 |51, 464 | 4.6 x 10-[+ -1 0.61 21,6 ]0.13 (10._5 - -
0021 {1173.0 | 9.9 x 10° 22 168 | 170 8,54 1 7.88 J51.4 439 ] 58x10 |- | 0,66 19.7 }0.13 {10 - 1
0022 11177.7 | 5.8 x 10.2 168 | 170 8.65 | 8.05 - - - 4 2] - - - - - -
0023 |1175.2 | 8,5 x ‘IO‘_2 141 | 240 854 1 7.85 919 443 1 8.5x10 -t 1.07 32.8 §0.35 | 5.9x10 - .
0024 )1195,2 | 2.5 x 10 2 168 | 250 7.89 | 7.47 . - S 3t - - - - 5 - -
3025 §1180.9 | 7.9 « ‘10__2 141 | 240 8.67 | 8,08 |51.6 |4.47 | 5.4«x 10‘_1+ -] 0.88 26,8 |0.2% <10-6 - -
0026 |1171.0 | 5.5 x 10 2 168 | 250 8.70 | 8.10 |51.0 | 4.46 | 1.6 x 10.4 -10.38 *0 0 5.8 x 10 - -
0027 |1157.0 [12.5 x 10 2 3H1 1103 |10.5 9.84 91,0 }5.36 | 5.2 «x 10-5 -1 1.3 13.7 ]0.18 < 5 - 1
0028 |1180.6 1 6.0 x 168 | 108 | 8,38 | 7.70 [50.9 |&.26 | 6.5 x10 |- ] 0,06 0 0 (10° - -




Table 3.1.,12 ({Continued)
Lang End Plugs (15 Delivery)

-.L-V_

Original First Impregration Second Impregnation

N Weicht Permeab, » Pre- Visc. Resin- } Polym,« f Carbor Eec‘. Permaah, « | Resin~ { Polya.~ JCarbon Sec. g 2 -1 -

o e;g (press.dec.) 'E pt?lym. of Uptake | Content | Yield ;ar: {aress.dec,) A‘:- Untake | Content |Yield Carb, | - Permesbility, casec "5

ol sec-1 |3 Time | Inpr, 1 g v Comt | 7 7 4 B g 1 g Cont. | (Press. Dec.)|{Vac. Dec.) g

={hrs cP » 7 T sec &) 1 3

oc2e | 11773 [ 8.7 x 102 |- 181 91 1 9.03 | 565 |57 [ens 1.5 < 107 0.1 o2 [ o o [3.8x10® . -
0030 | 1180.5 { 6.9 x 1072 {-|158 | 250 | 6.9 | 8.07 - - . - - - . - -
0031 | 1186.6 f 6.7 x 072 f-l1e8 [ 108 | 9.3 | 7.00 |57 |ws [saxt0? fojoie coz | o oo [e.0x 106 .
0032 | 1168.9 | 6.7x 107> |-f168 | 108 | e.90 | 8.8 | 5.3 55 |rtxaoct fofos booe | o | o a3k 1076 -
0033 | 1156.9 |11.5 x 1072 | [ 141 91 | 9.72 | 8.0 | s2.c fs6 leex ot |00 |oss | e2r]os | 407 .
0036 | 11837 | w.0x 1072 |-11e8 |20 | e30 ) 75 |5t ez s x| -] oo | o ¢ | o |5.6x10 -
0035 | 1186.5 | 5.3x 0% |-{168 |10 | 7.8e | 7,62 | - . - 2l - - - - . -
0036 | 1152.9 [14.0 x 10'5 {3t o3 e b o 5o st d it |- e | s | e8| 0.6 (10'56 -
0037 | 1182.9 [ 6.0 x 1075 |-{168 {250 | 8.37 | 7.89 { 512 .22 {160t |1 0.6 fo.06 | o 5.2 x 10" .
0038 | 1175.9 3.8x10'§ <lss Y102 | o0 | osl02 - - 2] - . S . .
0039 | 1178.5 10.3 x 107% |- |41 o1 | 8.80 | 8.22 508 et [5 w0t | -) 0.3 |0 |29 o | (0 -
000 | 1186.8 { 3.6 x 102 |-l {102 | e7 | 768 |s0.c {35 fecx0? | -]cos foocs | 0 | oo {07 -
0041 | 11962 | 3.1 x 1072 {-f68 J102 | .02 | 7se | 49.9 {eio f2ox 10 |- oo |0 s | o 0™ -
00s2 | 11675 L wb x 1072 |- {168 | 108 | s.82 | 8.16 I . 2| - - - - . -
0043 | 1166.5 | 8.7 x 1072 |- | 141 91 | o6 | 895 |00 |est fooxtot | -lo2r o | o Lo fazx0 -
o0ke | 1161.0 8.7x10'§ - {141 o1 | 8.83 | 7.60 | 511 et J13ax 10t 1) 0.7 | ooz | 2] 0.02 |6 x 108 .
0045 | 11676 | 7.6 x 107, |- J1u1 91 |10.95 | 8.2 | a7 feats (31 x 10t |- cst {oe | e o | o -
ocks | 1182.6 | 5.6 x 1070 J-]w68 |50 | 827 et |10 |e22 Je6x10 | Vo2 Joos ] o | oo pelin -
0047 | 1182.6 #.5x10'§ <118 {102 §os.0 ] 7.83 | 56,7 [e.26 [3.7x07 |- 0.05 )0 0 | o {1072 .
0048 | 1191,5 | 3.0 x 107 f-J168 |02 | 7.98 | 7.49 | 50.5 {4.03 |2.8x 100 | -] 0.08 |0 0 0 407 -
0049 | 171.9 | 3.6 x10°2 |-f168 L0z | 8.57 [ 802 | 505 {433 2.6xm'§ 1oz |o o | o {105 -
0050 | 1172,0 | 3.0 x 1072 |- }w6s |02 | 838 | 7.81 |5001 [e20 [n7x10” |- 002 |0 I {1070 -
0051 § 1166.9 1 8.2x 1072 - tw1 | 91 [ 9,33 }6.63 | 518 |ese Jusx 0t |- o8 |03 | 1] o0 (0™ -
0052 | 11642 [ 5.0 x 107 ol | o1 | 9.3 |88 | 512 {477 s.omo‘z oo ¢ | o o™ -
0053 | 11705 10,3 x 1072 |- f141 9 | 711 ) 619 519 1360 J2.2x10"" |-fout Jooe | 0o | o o -
0054 | 1154,5 11,7 x 102 |- }1w 91 | 9.86 | 9.13 | 515 |s5.08 |2.6x 10t {-10.73 Jos2 | 18203 | 0 -
0055 | 1183.0 6.1x10'§ - {168 250 | 855 }8.06 |51.0 636 15x0t J-los o o |o {0 .
0056 | 1147.9 [k x 1076 f- {351 |03 [11.0 | 8.1 56,7 16,26 |5.0x 107 [ 1.9 | 1.05 [ 256038 | <0 -




Table 3.1.12 (Contirued)

- — - ———

Original

First Impregnation

Second Impregnation

Pre- .
No. Height ( iZ:ZBZ:; y |£ [eolyn. Vl:c’ Carbon Permab, |2 Permeability, cmzsec'1 £
g Zm s;c' " g |Tine I:pr Yield (press.dec,) | 8 (Press.Dec) | (Vacuum.Dec,)| E
e |hrs o : yd y4 ot sec™! |= =
0057 {1979 [ 2.7x107iF {168 | 102 {02 | 750 | - T E - -
0058 1§ 1180.6 § 9.0 x m'g 141 91 ] 8.58 | 7.95 | 51.5 55 % 107 | - 7.9 x 107 B
0059 1 167,85} 3.9 x 10'2 168 102 ) 8.7: | 8.20 - - 2 - -
0060 | 116h.6 1 41 x0T, 1- 1168 | 02 | 880 | 8.8 | - - 4|2 - -
0061 }1172.3 1 9.9 x 107, 141 91 | 8.76 { 8.03 | 51.7 2.2x10° |- - -
0062 | 1157.9 | 13.1x 1% 351 | 103 |65 | 9.77 - - 2 -
0063 | 11305 | 5.9« 165}~ 168 | 10 | s | 791 | - - a2 - -
0064 | 1166.8 1 9.6 x 10 141 91 1 9.58 | 8,88 | 52.0 6.9 x 107 |- - -




-.6v...

Table 3.1.13

e

Original First Impregnation Second Impregnation jrd Iapr,
Pre- Fvise, Sec . Sec.
- Permeab. |, Resin- [ Polyn.- | Carbon . Permeab, | « [Resin- |Carbon , . 2 -1 | | Peraeab, @
No. | Weight olya, y " 8 ~
gg (aress.dfc.) 'é ?imz ;:pr. Uptake | Content { Yield 22:2. (pr;ss.de:.) -‘S Uptake |} Yield gz:: F(’:::zasbsizt))/, '(:vaz_gec.) E ensec” E
cm” sec & thrs cP 1 1 A g ce¢ sec” el z 1 1 2| (Vac,Dec.) | &
0017 | 182 | 2.8x10°2 -0 | 2 | 697 ] - 49.6 |3.46 . o | oo 0 0-6 . -l e x 0]
o078 | 177 2.9x10-§ a2 ) sss ] - 50.0 | 3.43 - -] o.008) 43.1 ] o.06 | 1.1 % 107 . - - -
0079 § 1171 {1 3.4x10- -1 216 | 1 8.26 - - - - 3 - - - - - - - -
0080 | 1166 | w2x 1072 | -1 216 | 131 | 8.63 |74 505 §4.36 | 8.3x 107 |-]o.12 | o 0 - - Al 1.3x 107]-
oos1 | 1178 3.ox1o-§ Sles Vs | s e st f32 L 21k 10 |- )59 ] - foss) ob ¢ |ex)- -l
0082 | 1175 1 2.8x107° |-] 288 152 | 8,05} - 52.2 | 4.20 - “low | o 0 62wy JosxtTff 21x w0
0083 | 1163 A.6x10~§ 192 Lo |os08) - 51.1 | 4.13 . - {016 | 158 | 0.03] 1.6 x 107 7.3 x 1077} 3.1 x 07| -
oogs | 1170 §abx 1072 f.8 216 | 156 | 8631 - 49.7 | 4.29 - - los §u0.0 Y o8] s.0x 0 . S 3ax07}
oos5 | 1168 | 2.8 x 1072 | 216 {131 | 893 |72 | 566 |s.ow |60k 0% |- 02 | 0 - . -] 9.4 x 1078] -
0086 | 1179 | 2.8 x 10-2 |-} 185 | 185 | 7.62 |6.82 - - - - - - - - - - 41"
0087 | 1171 2.sx1o-§ -1 216 {131 | 8.08 {6.77 51,5 [3.49 {5.4x 107 |-fo13 ] 0 0 - - -l asx 07
0088 § 14 |2.8xwc -0 | 2 || - 500 13.67 | 7.2 x 105 |- ] o0.08 | 500 | o.04 1.1x10‘2 - 4l - 41"
0089 | 1176 | 3.6 x 1072 |- | 216 |56 | 6.85 | - 50.2 | 3.4k - loar | ow6) 0.0t 8.0x10™ Juox10®)-] 3.5 x 07|
0090 | 1178 | 2.8 x10-2 |-§ 185 | 185 | 7.60 {6.76 | s50.1 {3.82 | 1.8 x 107 |- {o.15 | 16.7 | 0,02 ; I BRI E
0091 | 1174 4.3x10'~§ 16 Y | s2 ] - 50.7 16,17 § 2.9 x 1074 J-fo0.21 | 23.1 | c.os) 60106 [ xw0®-) 28 10°7]-
0092 | 1166 fu2x107t |- aue | 72 Vo5 | - 49.5 | 4.28 . 1055 13009 fos]| 27x10® J18x107]- . .
0094 | 1179 |31 x10 2 f-L 216 fs6 | rer | - 18,7 | 3.6% . toas | 236 fo.03] 1.5x 107 - RERPFE B
005 | 1180 |2.6x 102 -] 85 185 | 719 |13 | s0.2 |31 19107 |-fow | o 0 - -l 8.4 x 10°7] -
009 | 1156 | 6.6x 0, |-} 26 w56 ) eag | - 49,6 | 4.21 - Slost w3 o2 1108 Jore0' |- - 4l-
0097 | 1713 |3.2x10% -0 | 72 Va3 }- 57.0 | 4.69 . “fowm | o 0 |6.2x106 f2.5x10%]-} 2.3x10°-
0098 | 1163 J5.1x102 |-f216 |56 Jesr | - |0z fem| - Lo |ses | o] 1 x 1076 |17 w0 8)-] 15« 101
0009 | 1179 | 2.8x102 §-F1ss J1ss |eow le6r | w56 bses besxw®d [-]on ] . 0 . . . 3.6x1o'2 .
010 | 1161 Juox102 |-Juo | 72 Jo67 | - 55.3 | 4.79 . -lo 0 0 | 1.5x107 . -] 5.1 107°] -
0101 {11 f2.9x 102 |- |26 |31 | 1.9 {105 | 573 [eae | esxt0 |- fom Lo | oo - 5| - -] 26 x 03|-
0102 | 1166 . {192 {180 {6.15]- 55.5 1340 | 2.1x 0 |-fo.7 | 0 0 | 1.3x10 B IR
0103 | 1161 |5.9x 102 |- ] 185 |85 | e.97 ls.s6 | 50.0 fuss | 18 x 1074 |- )16 | 5.0 | o.01 - . ~f 59 x 107
o106 | 1170 §3.3x10°2 |- 216 | 156 |00} - 50.1 | 4.01 . - o8 | 9.09] 0.02] 1.9 x 107 - -1 6.3 x 1077 }-
0105 f1182 {2.3x10-2 {-{2u8 { 72 | 7.3 | - 61,7 {4.90 . -{o1w | o 0 {7.8x100 J2.9x 100} 1.2x 10°7]-




Table 3.1.13 (Continued)

Long End Plugs (2" Delivery)

Original First Impregnation Second Impregnation 3"d Impr,
Pre- | Visc. . Sec. : Sec
Permeab. |, Resin- | Polya,~ | Carbon Perceab, Resin- | Carbon * | Perneability, calsec™] Pernaab,
No, | Weight| (press.dec.)|= p?lym. ;f Uptake | Content | Yield gar:. (press.deg.) | <] Uptake | Yield Carb, (Press.Decj (Vac.Dec. )| calsec”! £
9 enl sec”! | & ;me ahd I i 1 0% ca? sect gl 2 z Cont, g] (Vac,Dec,) | §
= thrs cP 1 2 { & &£
01061 1181 2.9 x 10'2 -§ 260 72 7.98 - 49.3 3.94 - -1 0.20 24,0 | 0,05 }9.2 x 10'6 1.7 x 10'6 -19.2x 10"6 -
0107 | 1172 |8.0x 102 [-] 185 | 185 9,01 | 89 fu07 | s8] ox10% |-fooz| -] o . - fefs0x 10-2
0108 1165 | 5.2 x 10'2 -1 240 72 18,36 - 61.8 5.18 - -1 0,66 0 - J1.3x 10"5 - -]1.9x 107
o109 | 1162 |46x 102 |-] - | - Jem |82 |- - - 3l - - - - N -
0110 | 1165 | 3.8x10°2 |-1 72 |15 §e.m - | | oy - - o8] o 0 |27x 07 | bax 0Tl - .
0111 | 1177 | 2.8 x 10-% -] 28 | 72 8.2 - 1500 | &M - -|0.29 | 27.8 | 0.08 (10" 1.1x 10"2 - - sl
0112 1173 2.h x 10:2 -1 168 86 117.67 - 50,3 3.86 - -] 0,12 0 0 17.3x 10:2 5.8 x 10:7 <11.3x1077 | -
0113 | 1177 2.8« 10_2 -1 72 )95 19.2 - 44,5 4,12 - -10.29 | 3.3]0.09 2.5 x 10_5 2,2 x 10 |- - al-
0116 | 1171} 4.0« 10_2 - 72 ] 91.5 19.16 - 47,2 4,32 - -1 0,30 | 13.8]0.06 |4.2« 10_6 - 4l 1.3 x 10_6 -
0115 1192 | 4.3 x 10-2 -1 288 }152 9.24 - 9.8 4,60 - s 0.84 | 37.6 10.35 11.6 x 10 6.0 x 10 "}-]6.6 x 10_7 -
0116 1176 2.8 x 10_2 -1 189 185 7.83 7.08 51.2 011 2.3x10 -} 0.08 0 0 - % -l 2.7 x 10 -
0117 1166 4,2 x 10_2 -1 248 § 72 8.70 - 49.8 4,33 - ] 0.48 32.8 10.15 §2.7 x 10_6 4,0 x 10 |- - -
0118 1180 2.8 x 10_2 -1 288 152 8.02 - 49.8 3.991 2.7 x 10 -1 0,20 32.0 1 0.07 }3.1x 10-5 - < 15.4 x 10_8 -
0119 1172 | 4,0 x 10_2 - 72 ] 91.5 | 8.56 - 46.9 4,07 - -1 0.16 26.3 1 0.04 | 2.1 x"l(l_6 - a8l 7.8 x 10 -
0120 1170 | 8.4 x 10_2 -1182 18 7.88 - 50.8 4,00 - -1 0.1 23,8 1 0.04 5.3 x 10_6 9.5 x 10.7 - - -
VAl 175 | 2.8 x 10~2 -1 72 ] 9.5 18.73 - 45.5 3.9 - -1 0,53 ] 24,6 } 0,13 | 7.8 x 10~6 5.6 x 10_7 - - -
A I EREROPRN B 3 L7 N I ECC 1) B B EE T IR IV LR Ip A EX IR N S
0123 1164 4,0 x 10-2 -4 240 |72 8.52 - 59.4 5.06 T B 0.45 0 0 2.5« 10«6 -l 1.3 x 10 -
0124 1180 2.8 x 10-2 -1 248 12 8.21 - 48.8 401§ 3.3x10 -fo0.26 25,0 1 0.07 13.1x10 1.2 x 10 |- - -
0125 1166 4.1 x 10 . -1 165 7% 8,56 §.00 49,6 - - 5
0126 | 1170 § 4.2 «x 10',, - 120 72 8.74 - 49,5 £.35 - -10,29 | 28,6 ]0.07 §7.0 x 10 - -13.3«x 107 |.
0127 } M7 J3.3x10% -1 72 Jo1.5 | 9.03 - 6 4 £,19 - -10.3 | 30,210,111 ]3.9x 10-6 8.9 x 107} 2.3 x 10"7 -
0128 176 1 2.8 x 10'2 -1 240 12 7.61 - 50.5 3.82 - «10,15 0 0 19.2x 10-6 3.9 x 10=1}= - 5]
0129 | 1177 | 2.5 %1072 |- |15 fues L5 f 69 [50.0 | 3 faxwd [los | o | oo <ot S B ER S e
0130 1173 | 2.9 x 10:2 - | 216 156 7.62 - 50.3 3.83 - -1 0,14 0 0 J13x10 5 - - - -
013 1147 §6.3x 10 - 12 1915 }9.37 - 48,1 4.51 - s {-10.48 | 38.6°00,19 |7.3x 107 - -11.6 x 10'7
0132 1 1172 } 2.8 x 10'2 -1 72 {86 7.04 - 51.0 3.59 - -] 0,08 0 0 5.4« 10“6 1.3 x 10'6 ~12.0 x 10-6 -
0133 1152 | 6.5 x 102 |- 528 1178 9,07 7.95 52.0 4724 4,2 x 10'4 -10.25 0 0 (10'6 - -§2.1x 10'6 -
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Table 3.1.13 (Continued)

Original First Impregnation Second Impregnation 3rd Impr,
" Veiaht Permeab, |, Pr;- V}sc. Resin-{ Polym.- | Carbon gec; Permeab, |, |Resin- |Carbon (S:ec;) Permeability, cm2 sec'1 - Permeab, "
0 197 | (press.dec. B palym.y 0 Uptake | Content | Yield a0 1 (oress.dec. )| | Uptake | Yield arb«1 (press.ec.) | (Vac.Dec.) | cmZ sec <
g cmz sec=l |5 Time Impr. g 1 Cont. ? o % 1 1 Cont. g 0 =
2 s | cp 1 g | ot osec” |2 1 S] (Vac.Dec.) | &
0134 1168 3.8 x 10-2 |- |216 156 8,17 - 49,7 | 4.06 - -} 0,20 11,710.08 | 1.1 x 1072 - J1.6x 107}~
a5 |1 oxt02 -los |26 [ a0 | - lws |eor [5x4 [-]os | 31.8]0.06 {6.2x 108 J1.8x106].u2x10T]-
0136 1163 [5.5x 102 -] 72 {915 | 82| - 50,8 | 4.28 . -} o.28 | 18.2] 0.0 2.6x10'2 . <l31x10°7]-
0137 178 2.9x10°§ “lss |52 | 831 - 50.0 | 4.16 - -l o [ 213,05 f 310107 - Sleox 077y
0138 161 | 4.6 x 107 |- | 72 86 | 8.9 | - 48,9 | 4.3 - ot | ostaoe 2 x 08 [ x0Tl - -
0139 111 14,0 x 10 |- | 165 s |esr {796 502 |en |3.7x 107 |-| 0.08 0] o ¢ 107 - Sbesx 1077 -
0140 18 {2ex10? |- 1522 { e | 7.0 |6.53 503 |3.83 {3.9x 107 |-] 0.3 ol o <10° . -|5.8 x 10°8]-
0141 159 {76 x 102 |- 1216 | 156 | 8.83 | - 9.4 | 4,36 . -l o.89 | w9.1}0.59 | 3.1 x 1076 . d63x 0]
otz | 1w t2.9x102 |- 72 Jo9ts | 6] - [48.2 |3.69 - o | ».6]0.05 | 1.5 x 107 . <128 x10-7]-
0143 1164 |4.2x 102 |-t288 | 152 | 9.16 | - 59.6 | 5.44 - -} 0.42 0o 9.1x10'g 1.9 x 106}-]1.9 x 10-¢]-
0144 1165 {47 x 102 |- {216 |56 | 782 - 49.5 | 3.67 - Slots | os0.0f0.09 |31k 10 [36x0|-] - -
0145 171 3.3x10-§ - 1240 72 806 - 49.8 | 4,02 - oo | osn2loos [5.2x 1076 fo.5x 107719 x 1077 |-
o6 5 {350 -] T2 | 86 |88 - 512 |39 7.9 x 107 |- 0.12 0| o |40 x10'g 8.2 x 1071 || 7.6 x 10-; .
0147 173 | 2.8 x 107¢ |- {248 7 | 7.0] - M. | 3.2 - <l oss | 3.4)0.18 | 2.4 x 107 . et x 107 -
ows | 1m |ax0? |-l |15 | 9 [n.02 {508 |3.96 |2.0 x 107 |- 0.12 0| o >10-fS - 4l 3.8x10°g -
0149 1163 | 4.4 x 1072 |- | 288 152 8.66 - 50,6 | 4a40 - -] 0.2 17.210.04 | 6.2 x 10° 8,7x 107 |~|9.9x 107 |-
0150 1167 3‘7)(10'% - | 210 77 | 831 - 50.1 | 4,19 . o021 | 12.0}0.03 <106 1.0 x 1077}~ . -
o151 | 172 |5.2x 107 J-] 2 J91s | 802 - [us7 | 3.9 . oo | 167002 L e x 108 fegx07]-f - -
0152 12 {26 x 10 |18 fwo | .23 - 50.7 }3.67 - o b oana]ous [ 2.3x 1078 | 1us x0T - . .
0153 | 116 7.3 x10°% <1165 | 15 | 9.19 | 8.57 - |- - 3
0154 1165 | 6.6 x 102 |- 1182 |10 8.9 | - 51,3 | 4,20 - Lo | 250,02 b e w1078 fuus x 107 - al-
0155 | 1173 4.0x1o'§ sz Ls e e [53.3 |ee [r.6x 10 -] 0,12 o]0 (10-2 . 5,0 x 107 |-
0156 | 1163 [3.0 x0T, |26 | 156 [ 845 | - J49.T |40 . -] o 0o Je3x10" |9.8x10°7 - l-
0157 160 |3.6x 107, [-]522 |18 | 807 [6.5% [51.6 | 416 1.4 x 10°% |- 0,28 00 €107 - 2.7 x 107}
0158 1166 s.sxm'2 2 e }es2| - 49,6 1 4.23 - -f 0.2 | wet]0,10 3.7 x 10° - <17 x 1077
0159 1178 | 2.8 x 107° |- | 248 7 |83k - 60.1 | 5.02 - i 0o |&5x100 [1.3x106}-]8.6x107]-
0161 150 16.3x 102 {-aso | 72 o3| - |49.8 |k - losa |oselo.o |63 x 106 fau6x 1070 -] 2.2 x 1078 -
0162 | 1165 {eax 1072 |-l216 {156 | 7.8 - |51.0 | 3.97 - -] 0.18 0 }o |20x107 - -11.9x 107}
0163 1155 |5.6x 10-2 |-]522 {178 | 8.90 [7.70  |53.6 |47 |13 x 107t [-] 0.07 0o {10-6 - 1.7 x 078] -
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Tahle 3.1,13 (Continued)

------- -

Original First Impregnation Second Impregnation 3rd Impr,
Pree | Visc. . Sec. Sec,

No. | Weight Pernead. | polyn, | of Resin- | Polyn.~ Cfxrbon Carb. Perneas, > Resin- Cz?rbon Carb. | Perreability, cal sece1|» Permeab, 2
(press.dec T {7 Uptake | Content] Yield (press.dec. )| ] ptake | Yield Tl 2 |E
g 2 caee] |2 [Time | Inpr, g 1 g Cont, en? sece] |5 1 g Cont, | (Press.Dec.) | (Vac.Dec.) |2 ] en? sec -
e sec™! S, P 1 mé s & { < | (Vac.Dec,) |
0165 1178 § 2.8 x 10°2|-f 522 |18 | 833 | 7.29 ls21 M3 | g« 102 o] oo ¢ (102 . o] 4.0 x 102 .
0166 1159 | 5.6 x 10:% {522 f1718 | 8,94 | 7.49 |51.8 |4.63 | 3.6 x 10 s 0.8 0 0 (10_6 - -] 7.7x10 21"
0167] 1169 | 2.5 x 10 Al 185 185 ) TS5 ) 646 | 51,2 381 | 3.6 x 107 |- o | o g <07, o AR e
0168} 1172 | 3.9 x 10'2 -1 192 % | 7.89 ] - 50.3 | 3.97 = -6 .0 Jo.s | 6.2 x 10'6 6.2 x 10'7 o 74 x107" |-
0169 1173 | 3.7 «x 10'2 -1 28 72 7.8 - M1 13.23 | 4.6x10 J-]0.10 1167 Jo.01 | 7.8 x 10 ¢ | 45 x 10'6 - - -
0101 174 [ 3.0x10,4-1216 f156 | 757 | - |s50.1 |3.79 - -] 018 1182 10,03 § T x 10 0 ] 19 x 10f- ] 6.2 x 107 ]
ot 1182 f2kx ]~ 26 (156 j 6w | - 503 |35 - -] 012 200 f0.02 f 7 x0T | 2.5 x 107- - .
013} 1156 1 5.9 x 107,11 192 | 150 | €.53 50,9 | 4.34 - -|0.28 132.3 §0.08 | 7.2 x 10 - - - l-
0174] 1158 | 5.9 x Wol-120 {2 [9.03] - 49,8 |4.50 = )] 055 185 1026 | 1.3 x 107 - - 4.8« 10’7 -
01751 1173 | 3.7 x W, -1 216 | 131 ] 853 ) 7.5 |51.6 f4s0 | bbx 07 |-fo10 ] o 0 (10.5 - -] b2« 10_7 -
0176] 1158 | 6.3 x o= %0 L2 fesyg - 49,6 | 4.43 - -} 0.80 464 }0.38 | 1.0x 10 . “| 13x 107}

0178) 1171 | 3.3« 10_2 - 1189 T4 §.12 - 48,8 - - 3| cracked during haking § J 2
0179 1167 | 4.4 x 1 N ENESN 50.8 §4.24 - -1 0,20 128.0 0.06 | 2.7 x 10:6 9.7 x 10_e}- f 1.9 x 10'7 -
01801 1174 | 3.7 x 10'2 =128 1152 | 867} - 48,7 | 4.22 - -1 031 }23.7 10.07 | 2.1x 10 6 1.1 x 10:7 -]l 1x107' .
0181] 1169 | 4.0 x 10:2 -1 | lsoo| - 49,9 | 4,04 - -§0171 0 ¢ | 49« 05 | 23 %107 - -
0182] 1172 | 4.6 x W, 0-1189 |7 [es9f - 49,9 | 4,24 - -lo3td o 0 | 2.9 x 10 . - - 3

01831 111 | 4.4« 10-2 - 1165 15 8.93 | 7.96 - - - 3| cracked during baking - 7
0184 ) 1166 | 5.4 x 0,]- )52 |18 | eca | 7.6 [48.3 |3.90 | 2.5« 10'5 <o, o 0 (10_5 - -1 9.1« 10:7 -
01851 1172 | 3.6 «x 10, |- 216 1156 7.1 - 49.2 1379 | 6.0x 1077~} 0.20 0 0 1.4 x 10_6 ] 2.6 x 10_7 -
0186 | 1164 | 4.4 x 0 ,]-]28 |72 [es7] - 53.0 | &.70 - -0} © 0 | 1.6x1C MIRSE: 10.7 -] 5.7x10°"|a
0187) 1184 | 2.3 «x 0, - 182 j1wo |eor| - 49,9 | 3.47 - -1 0.24 120,7 }C.05 | 1.9 x 10_6 1.9 x 10_7 . - .
0188} 1176 |3.2 x 102 - 1189 b 187} - 49,8 ]3.92 - sl 0.09 | 5.1 |o.01 (105 2.4 x 107"} - Al
0189 1176 | 2.4 «x 10:2 - | 189 T4 .12 1 - 50,2 13.88 | 4.6x 10" |-]0.07 |22.2 [0.01 ]| 1.1x 10 ¥, -l 1.3x 107" |-
01901 1163 5.9 x 10 =1 72 86 {8921 - 50,1 | 4,47 - -] .36 [31.8 fo.11 ]| 9.4 x 10 4,9 x 10°']- - -

0191} 1169 4.1« 10:2 - {522 |18 883 | - - - . 3 ]

0192} 117% }3.7x 10 o= |28 |52 fes7f - 50.1 | 4,30 - -] 0. 12,0 £0.03 | 5.4 x 10:6 8.8 x 107 |- - al-
0193} 1172 ] 3.8 x 10:2 - g |72 Llo- 52.3 | 4.08 - -10.16 [10,6 {0.02 | 7.8x 10 y i BAE 107" |-
01941 173 f2.3x 10 |- {182 140 7.50 - 51,0 | 3.82 - -1 0.1 0 0 10 4,9 x 107 |- . -




Tablae 3.1.13 (Continued)
Long End Plugs (219 Delivery)

Original First Impregnation Second Impregnation 3"d Impr.

Noo [y Permeab. | o Pre- | Visc. Resin- | Polynm.-| Carbon Sec. Permeab, | «| Resin- | Carbon Sec. Permeability, en? sec=1{w| Permeab, 2

eight (press.dec. Y& polya.| of Uptake | Content ] Yield Carb, (press.dec ﬁ‘a Uptake | Yield Carb. (Press.Dec.) | (Vac. Dec.)|&| ca? sec*? | &

g ca? sec=1 2| Time | Impr, 1 g 1 Cont. cnl s;c- 15 g g Cont. : S (Vac.Dec. ) &

=\ hrs cP h4 = 4 *

0195 | 1162 5.2x10'§ -1 189§ 76 | 1.78 - |84 1377 - -| 1,06 48,0 |0.49 8.7x10'z - al 5.5 x 1076 -
0196 § 179 [ 2.5 x 0,1~ 248 | 72 | 839 | - [49.6 [4.16 - o3| 0 0 | 31x 10, | 49x10 )~ -
0197 | 1193 } 2.9 x 1075]-| 182 | 140 | 6.81 - 1520 |3.54 - af-foxfoo 0 | & x10:6 53 x 10, |- - -
0198 | 1168 | 3.3x 107, ]~| 182 | 140 | 8.19 - |58 &2k | 13x10 |of 014 ] O 0 [ 1.0x107 | 1.1x 107 ]- - -
0199 | 1178 | 2.4 x W0, |-[ 240 | 72 | 7.95 - | 9.7 3.9 - -1 0.13 [43.8 {0.06 {10 7.5x 10 |- -
0200 | 1166 | 5.5 x 107,1-| 185 | 185 | 8.70 | 8.21 | - - - 3 6 1 7
0201 | 1161 3.5x10'2 -] 40 | 12 | 8.65 - 149.6 |29 - -1 0.28 | 3.5 |0.09 5.9x10‘6 5.9 x 10, -1 2.6 x 10°
0202 | 1175 | 3.4 x 10'2 -] 20 | 72 | 8.18 - | 49.9 |&.08 - <l 0.8 |17 fo.06 | 1.0 x 107 | 1.9 x 1077 |- -
0203 | 1157 | 5.9 x W0, -| 165 | 75 | 8.97 | 8.33 | - - - 3 ¥ .8
0204 | 180 | 2.5 x W0, f~) 182 [ 140 | 7.13 - 510 }3.63 - -lo12) 0 0 {10 9.6 x 0, |- - -
0206 f 1160 | 5.7 x 07,1 ~| 216 | 156 | 8,68 -~ | 49.6 |30 - -1 0.4 150.0 f0.21 | 7.8 x 107 6.5 x 10”7 - 1.6x 107} -
0207 | 1183 | 2.8 x 10:2 -1 712 ] 86 | 6.9 - ]50.0 |3.45 - -l 010} 0 0 (107 1.3:(10'7 - - gl -
0208 | 1158 § 5.9 x 105~ 72 | 86 | 9.2 - 1498 4.5k - -] 0.21 }19.2 {o0.04 107 | 6.7x 107 [-] 8.7x 107} -
0209 | 1147 | 8.0 x 10'2 -] 216 } 156 | 8.93 < | 50.3 | bbb < -] o qusr o2 § ek 10'2 . - 1.4 x 10-3 -
0210 | 1170 | 4.0 x 10:2 <l 216 | 131 | 8.82 | 3.3 513 |a53 | 11x10 |1 03] O 0 (10‘6 - gl 107}
0211 | 1180 } 2.4 x 107} -| 189 } T4 | 7.2 - 1500 |3.65 - -] 100 J10.0 10,10 §3.9% 107 | T.1x 107, f-f 1.3 x 107} -
0212 | 1183 | 2.5 x 07| -] 20 | 72 | 790 | - |92 |38 - -] om e Joos [ rexn0T [ 20 1077 |- . -
0213 | 1160 | 4.9 x 1072} -] 165 | 75 | 9.00 | 8.39 |s0.2 [4.52 | 3.9x 107 {-] 0,06 | O 0 10'6 - al 5.7 x 1077 -
0214 | 1176 2.8x1o:§ -] 288 | 152 | 8.01 - |50.2 ]&.02 - s|-fon] oo 0 | &7 x 107 1.9x 107 |« - sl
0215 | 1178 | 2.8 x 10,0~ 216 | 131 | 7.9% | 6.65 [51.0 |4.05 | 5.3« 107 )-1 006} 0 0 (10‘6 - a1 x10'7 -
0216 | 1175 | 3.5 x 107 f -1 189 | 7% | 8.06 - | 49.7 | 4.0 8.0x10'§ -] 0.08 |30.0 |0.02 2.6x10‘6 7.8 x 107 |- 5.4 x 07| «
0217 1 178 | 3.9 x 10,11 216 1931 | 7.9 | 6.7% }51.3 4.0 | 5.9x 107 -4 0.15 | O 0 4 - -} 7.8 x 108 -
0218 | 1156 | hhx 104 -f 216 § 131 | 8.9% | 7.93 | - - - 3
0219 | 1154 | 42 x 07| -] 165 | 15 | 9.17 | 854 | - - - 3 6 7 7
0220 | 1169 | 3.4x 10, f -1 189 | 7% | 8.55 - }50.2 |29 < i 0.8 3.2 j0.10 3.1x10'6 6.8 x 107 |- 1.3x10'7
0221 | 1163 | 4.2 x 10‘2 -F 522 178 | 8,73 | 7.10 }53.4 466 | 2.6 x 107 |-] 0.2 0O 9 (10'6 - gl e 107
0222 { 1179 | 2.8 x 10|} 72 | 8 | 7.9 - }50.2 }4.00 - -] 0.08 fw.0 {003 6.2x107 | 40x10" |- -




Table 3,1.14
Long £ PLgs (5" Delivery)
Qriginal First Impregnation Second Impregnation 3rd Tapr.
Pree | Visc, Sece . Sec, 213 ? cope]

. Permeab, | w Resin- {Carbon Permeab, | ., |Resin- | Carbon Permeability, cm¢ sec Permeab,
No. Weight (press.dec,)| S p?lym. of Uptake |Yield Card., (press.dec.) | = |Uptake | Yield Carbon (Press.Dec.) §(Vac. Dec.) [€ |cn? see=? | £

q en? sec-1| & Time | Impr, q 1 Cont. enl sec=1 | 2 g 1 Cont. g S

E 1 hes | o g ; & g 5 | (Vac. Dec.) s

0093 | 1625 | 4.5 x 1023 | - | 3t 130 | 855 | 50, | 4.3 - |- o [ Jome | extZ ] o 4 a5 x 0] |-
0281 | 1163.3§ 3.9 x 105 | - | 1 | 108 | 9.06 | 448 | 4,06 - - lows I8 | o (100 | 17 x 107 ]- 35 x 107 |
0282 | 115091 S.hx 0T, |- | 402 f 111 | o2 f 0.2 [ 473 - - ] 019 f52.2 | 0.09 | 8.5 x 10 | 1.7 x 0] 6.3x 107 |-
083 | 1168.0 | 2.8 x 107 [ - | 358 |10 [ n.6 [ 0.9 |5 SR Ol B X G R PR RNE ] N PR PR
gggg 1707 3.7x 10"}« | 361 § 109 | 8.57 | 49.5 [ 4.2 | 7.8x10™ |- Jo.11 |« - Lo x 107§ 23 x1078). | 61007 |-

1157.8 1 burst at 7,7 at:
0286 | 1177.4 2.3x10"§ « | 401 108 | 7.72 | 49.8 | 3.84 . - o33 |35 | 0.1 (10‘6 12x 108 | s w0” |-
0287 | 1189.113.3x 1075 | < | 361 109 | 854 | 50,0 | .27 . - | o8 [45.4 .08 6.2x10'§ 1x108f- 1 1.7x 0™ |-
gzzgg 1125.8 5.0 x 10 J 501 f 108 | 9.52 | 49.1 4.7 - - 1059 [43.7 ] 0.5 | 1.6x 107 - < 1.2x10% |-

1165, burst at 5.1 at
0290 | 1166.8 | 3.5 x 02y - | 38 130 | st | a0 fugs 3.2x 107 [« | o.s o | c.os 1.2x10'z S P EX PRGN P
0291 | 1755 | 2.2x 107 |- | 401 f108 | 634 | 49.5 | 3.4 - - | 0.26 |32.2 | 0.08 {07 | 9.3x 107 f- - -
0292 | 11629 [ 3.8 02 |« f wan f 108 | 023 | aals | g - - Lo s |0 | s xn? - - ]arxw0].
0293 | 1166.0 | &8 x 1075 1= | 167 | 71 | 8,98 | 50,3 [ 4,52 - - | 068 33T | G | AT 10, 1 x 10‘2 - . -
0294 | 1151.0 | 5.5 x 107, [ = | 401 | 108 | 9.4k [ 48,1 | 4.5 - ~ | 0.28 [33.3 | 0.09 | 9.6x 107, | 2.9« 10‘8 -« | 17x 107 |-
0295 | 11620 f 4ubx 107, | - | 167 f 71 | 893 f 50.4 | 4.50 - - | 030 J18.9 | 0,06 | 3.1x 10'6 4,8 x 107 ]- . -
0296 1122.5 BTx 107 1= | 361 1109 | 8.87 | 51.1 | 4.53 - - | 0.1 Ju2.0 | 0,17 {107 | 3.5 x 1077} - -
0297 | 1166.9 | burst at 6.8 at
0298 1 1176.7 | crack on Ee::eipj '
0299 [ 1173.8 | 2.6 x 1075 | = | 314 | 130 | 7.93° | 50.0 |3.96 - - ] 0.23 107 | 0,03 n.7x10:2 16x 105 |8 x 07 |-
0300 | 1165.5 | 3.4 x 107 e § 167 | 71 | 858 | 50.9 [ 437 - - {o0s |- - <1o5 7.0x10 |- |15« w07 |-
0301 | 1158,3 | 5.2x 107 | = | 501 J 108 | 8,89 | 49.4 | 4.39 . - {036 |32.6 | 011 | 7.1k 10° . YT
0302 ] 1185.9 | 1.7 x 10“2 -1 314 | 130 6,94 ] 50.7 | 3.52 | 6.7 x 10"5 - o] - - (10'2 crack during vacuum measurement
0303 | 1168.0 | 3.1 x 100, |- | 167 | 71 | 8.38 | 45.9 | 3.9 . - |owos |- - 07, | 2.5 x 1071~ . -
0304 11161.8 1 4.8 x 0, |« | 316 | 130 | 875 | 50,2 | 4,39 - - | 0.21 {19.2 | 0.04 7.8x10'5 2.7 x 1071 | - 91-
0305 11681 | 3.9 x 107 |- F 167 | 11 | 265 | 51,0 |4 - - }o.6]- < o] 35k 107 . - l22x07, |-
0306 |1170.6 |27 %107 |- | 3w f1o3 | a | 5009 |3m2 « - tot fes | 006 55 x 107 Jo1x10T]- | 6ex 0]
0307 | 1156.0 b9x 1072 |- | 358 | 130 | 875 | 54.9 | 4.80 - - {028 Jaoun | 008 | 5.4 x 107 . - ix ]




Table 3,1.14 (Continued)

Long End Plugs (Sth Delivery)

Original First Impregnation Second Impragnation 3rd Impr,
Pre= | Visc, . Sec : Sec. s 2 el
: Permeab. « Resin- | Carbon Permeab, |« |Resin-jCarbon Permeability, cm® sec » | Permeab. w
Ho. Weight (press.dec.) | & p?lym' of Uptake ] Yield Carb, (press.dec.) | & | Uptake | Yield Carbon (Press.Dec.) | (Vac, Dec.) T | cal sec= |E
g a2 sec=1 | 5 Time | Impr. | "o g Cont, el |8 Cont, |3 (Vac.Dec.) 5
% | hrs cp 13 z cn c o z z Z az . o) |
038 | 1175.6 | 2.5 x 1072 |- | 361 {109 | 8.3 [50.9 [ 4.9 . - oz Jw foos | 30t s x o€ |- o9k 0E -
0309 | 1176.1] 2.4 x 0, -] 358 130 ] 7.27 f49.2 | 3.58 - s |- f o032 82 fo.09 9.9k 10'2 2.6 x 10‘7 -]29x107 |-
0310 179,21 2.1 x %05 = | 314 F130 | 8,29 }32.7 | 2.7 [2.3x 107" |- | 1.38 [93.4 ]1.29 | 1.2x 10‘6 2.8 x 10:7 - -l
0311 | 1159.0 | 5.0 x 107, f- | 314 [ 130 96 50,4 | 4,01 - -] 038 |87 Jo0.03 | 1.6x 10'6 B3 x 10 |- [ 1T x 107, |-
0312 1@L2 3.5x107° |- ] 401 | 108 .25 49,8 | 4.1 - -1 0.39 139.6 Jo.15 | 5.9x107°1.7x107 |-]1.4x10"]-
0313 | 1164, burst at 6,2 atd
0314 111550 § 5.0x10°2 {-{ 167 | 71 | 9.45 {s50.4 | 4.76 - -} 0.45 }18.2 }|o.08 62x-mf Lsx-mf . 1Ax‘mj -
0315 | 1156.0 | 4.7x 1072 |- | 358 |10 | 8.43 |50.1 | s.22 - -1 042 115.7 Jo.07 | &7x107, | 1.2x107, [-]12x10", |-
0316 | 1169.5 | 3.8 x 10:% -1 3 1130 1 7.89 |50.9 | 4.02 - -1 0.23 ] 3.6 |o0.01 <1o'2 1.1 x 10'? < l2.0x107]-
0317 | 169,46 | 3.8 0 107, |- | 402 |19 | A37 f49.3 | 4.13 - <} 0.19 }39.1 ]0.07 <1o'5 1,2x 107 |- - gl
0318 [ 1156.8 | &3 x 107, |- | 167 | 71 | 9,14 |50.1 | .58 S B AN - 1.1 x 10'6 e LD RN
0319 | 1166.8 | 4.4 x 10, |« | W01 1108 | 871 149.3 | 429 | &0 x 107, f - | 015 (333 J0.05 | 31w 10 | 1.0 x 107 o f3.5x 107 e
0320 | 1167,8 | 3.6 x 107, 1~ | 314 1130 | 857 £50.6 | 4.3 f2.7x 107 ) -] 0.1 Je7.1 0,07 |75 x0T, [ 1.7x 100 |- f 7.7« 10'7 -
0321 | 11644 1 5.2 x W07, |- | 361 | 109 | 8,42 [50,5 | .25 - -1 0.3 |20.5 J0.09 | 1.3« 10“2 - |- |ubx 0.
0322 | 1166.5 | 3.6 x 10 o |- | 361 109 1887 fa9.4 ) .38 - |- 02 |67 Jo02 | 62« 10‘6 6.k x 10:6 - 1.2« 10’5 -
0323 | 1156.7 | 5.0 x 10'2 - | 361 1109 | 9.5 |50,1 | 4.78 |48 x 10 |- | 0.36 |38.6 J0.14 | 6.6« 10‘6 1.9 x 10 71" 8,1x 10 |
0324 1 1177.6 | 2.5 x 10’2 - 1361 1109 | 7.89 150.6 | 3.99 - -] 0.67 1293 fo.1e | 6.2x 10'5 1.9x107 |- - 5l
0325 §1186.3 | 1.7 x 10”2 - f 01 108 | 5.62 J49.9 | 2.80 - - § 0.16 |s2.1 Jo.01 | 1.2« 10‘6 - al- L,6x 1077 |-
0326 1 1166.7 4.3 x 107, |- | 361 |09 | 8.42 49.8 | 4.19 - - | 0.12 {53.3 0,06 {0 h2x 0, |- - 4l
0327 ] 1156.5 | 5.1 x 07, |- | 02§11 | 8.87 149.5 | 4.39 -1 0.23 |25.0 fo.06 | 4.2x 10‘6 7.9 x 10'6 d ESERME
0328 | 1157.1 | 5.1 x 0, - | %02 [ 11 | 9.6 1505 | 4.63 - -] 0.17 |25,0 ]0.04 | 7.8« 10‘6 2.2 x 10:6 - 130« 10‘6 -
0329 | 1707 13.0x 107, [- | 314 [ 130 | 8.22 [51.5 | 4.23 - -1 016 ] - - LBx‘mB 3.2x 107 |- &9x1f6 -
0330 1162.4 3.6x 1077 |- | 314 1130 | 8.25 {50.1 ] 4.13 - -] 0,27 } 9.1 J0.02 | 2.1x 107 . -1 19x107 |-
0331 | 1156.0 | burst at 6,5 ata
0332 | 11645 |49 x 1072 [~ | 316 [130 | 8.8% |50.6 | 4.4 - -] 06 ]- - 1.2 x 10'2 1.6 x 10'2 - 2.5« 10'; -
0333 |[1166.5 }3.7 x 10:% - 1167 | 11 | 8.57 f48.2 | 413 - -] 0.80 }55.1 Jo0.22 | 1.6x 10‘6 1.9 x 10‘7 -12.9x 107 |-
0334 111701 f2.6 x 10, f- [ 361 |09 | 7.49 |50.5 | 3.78 - - | o9 J.7 0.2, {107 P45 x 10, |- - -
0335 f1183.5 [1.7x 107" |- } 402 {111 | 7.3 {50.4 | 3.70 - - | 0.1 ]57.1 }0.06 7 ferx107 |- - -
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Table

3.1.14 {Continued)

Long End Plugs (5th Delivery)

- v oo

Original First Impregnation Second Impregnation 34 Topr,
Pre- | Visc. . Sec- . Sec., .

No. | Weight Perneab, £ | polyn.| of Resin- | Carbon Caro. Perasab, £ 5e31n- Cérbon Carbon | Permeability, cm2 sec-? | Pegmeab:1 £
(press.dec.)| s Uptake | Yield (press.dac.)| = | Uptake] Yield S | cn sec <

g ca? soc-1 | & [ Tive | Ioor. 7 " Conto f ¥ 7 et | & 1 g Cont, | (Press.Dec.) | (Vac. Dec.) | § (Vac.Dec.) |

hrs cP z z

0336 | 11575 4.7 x 10'§ -| 401 108 | 8.82 | 49.4 | 436 - 0.41 1 48,0 | 0.20 (10:2 b0 x 10‘2 - - 5 |-
0337 | 184,91 1.6 x 10:2 -1 361 ] 109 | 6.92 | 50.9 | 3.52 - 0.3 ] 36.2 1 0,1 | 7.3x 10_5 1.1x107 - 1.6« 10_7 -
0381 | 1718 3.3 x 0,1 - 361 | 109 8.33 | 50.6 | 4.2 - - | G5} 55.5 ¢ 0.08 1.0 x 10 ¢ - ol 2.9x 10 -
0382 | 1165.5] 3.8 x 10,1~ 3 }130 8.46 | 91.1 | 4.32 T R Yy - - 6.2 x 0] 29« 10.'7 - - -
0383 ) 1170.4§ 3.3 x 10,]-] 402 8.73 1 49.3 [ 430 [3.8x 10 -1 0,201 2.0 | 0.05 5.2 x 10_6 9.7 x 10 " |- - al-
0384 1 1165.91 5.3 x 0,0 =] 314 1130 | 880 | 39.1 3.4 - N BRI A 4,8 x 10_5 - - 13.7« 10_7 -
0385 | 1167.5] 3.5 x 0,1 -1 401 108 | 8.6 | 49.6]4.29 - -] 039 9.6 0.5 3.2 x 10 - gl 6.3 x 10 -
0386 | 1169.4] 3.3 x 10_2 -1 3% 130 | 8,27 | 51.7 | 4.28 - -1 0.1 - - 4.7 x 10_5 b6 x 10 |- -4 1"
0387 | 1164.4] 5.8 x 10_2 -] 3% | 130 | 8.39 | 51.3 | 430 - -] 62yt 0 - 1.1x 10 ¢ = gl erx 10 -
0388 | 1173.3] 3.2 x 0, 3% | 130 8,46 | 46.1 | 3.51 - -] 030} 27.0 | 0.08 <10-6 13 x10 o 4- - -
0389 | 1167.8 ] 5.6 x 0,1~ %02 | m 8,15 | 50.3 | 4.10 = g |- Gk 39.2 ) 0.7 10 (] 745 x 10_7 - I
0390 | 1160.2 | 4.8 x 0, 1= 3% | 130 | 882 | 50,4 | 445 }2.2 x 10 -1 05 - - (10_5 5.5 x 10 " f- | 2.3 x 10_7 -
0391 | 1166.5] 5.6 x 0,]-| %01 ],108 | 884 50,4 | 446 - -1 016} - - 6.2 x 10 - 4l- 6.7 x 10_7 -
0392 | 1157.8 ] 4.2 x 10_2 - 3% | 130 8,37 | 50.7 | 4.24 - -1 0,09 - - 1.8 x 10 (1 1.7 x 10_6 - | lhx 10_7 -
0393 | 1168.4) 5.2 x 10_'2 -] 401 108 | 8.33 | 50.8 | 4.23 = |- ] 03 B3] 005 6.7 x 10_6 1.9 x 10_6 - 1 1.9x 10_5 -
0394 | 1161.4] 4.6 x 10_2 - 3% ;130 | 9.09 | 50.1f4.55 12.2x 10 -1 007 - - 1.6 x 10_6 Tob x 10_6 - 153 10_5 -
0395 | 1162.4] 3.7 x 0,]- 167 n 8.85 | 50.3 | kb5 - 3 VS L B - (10_5 20x10 " j-129x10 7 1"
0396 | 169,41 hobx 10, f - | 401 | 108 | 8.68 | 50.2 | 4.36 - o) - - 6.9 x 10 ¢ - - 13 x 107, -
0397 | 1166.3] 5.8 x 0,1- 361 | 109 | 9.10 | 48,9 | 4.45 - -1 051 ] .21 0.23 | 9.2x 10 ¢ -l 8.4 x 10 -
0398 | 1171.8] 3.2 x W, -] 361 | 109 | 850 [50.7 |43 - -1 038} 369 C14 | 1.6x 10 f 1.8 x 10_6 - I
0399 | 1166.9) 3.7 x 10, | - | 401 | 108 | 8.58 | 49.6 f4.26 - - [ OB SIS 005 | A x 10 23 x0T - R 2B x 107, |-
0400 | 116441 5.3 x 0,1- 361 1109 9.33 | 48.7 | 4.54 - |- ] O 218 0,12 2.0 x 10_6 - gl 8.5 x 10-6 -
0401 [ 11540 | 4.4 x 0, 41-] %1 1708 881 | 49.8 1439 16.6x10 -] 0.21 ] 36.0 | 0,08 1.6 x 10 5 7.3x10 "= § 2.9 x 10'8 -
0402 1116344 3.8 x 10, |- | 31 J 130 | 8.6 | 50.6 | 4,13 - - |kt 69 f 0.02 | 1.3 x0T - - f%2x 10, |-
04803 11710 | 3.5 x W07, | - | 401 | 108 | 7.67 | 49.2 | 3.77 - - | 0L 305 | 01T | AT x 10T ol x0T, |-
0406 11166.21 3.3 x 10, | = | 314 | 130 | 8.61 | 49.3 | 4,24 - - | 021 ] 120 1 0,03 | 6.2x 10 o} 5.6 x W e f3.6x 107, |-
0505 |1168,70 3.7x 10 |~ | 31 | 130 | 7.9 | 50.8 | 406 - - 102 8.0 ] 0.02 } 7.3x10 19x10 f« [1.7x107" |-
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Table 3.1.14 (Continued)
Long nd Plugs (5" Delivery)
Original First Impregnation Second Impregnation 3ne Impr,
o |Pre- |Visc. . Sec. o : Sec. -
No. | Weight Perneab, 'E polya, | of Resin- }Carbon Carb. Perneab. < Resin- C;'eron Carbon | Permeability, cm2 sec"1 X Pe;“'“b;1 -%j
. (press.de%.) S| tine | Inpr Uptake | Yield Cont (press.dec:]) g Uptake | Yield Cont. | (Press.Dec.) | (Vac.Dec.) |8 cmt sec g
cmé sec brs | cp g g { enl sec-1 |2 g yd 1 & | (Vac.Dec.) | 2
04061 1173.0 | 3.5 x 10:§ -] 167 | 71 | 84T | bbb [3.76 - - ] 0.63 |73.7 |0.46 (10'2 1.7 x 10:,7] -1 - -
04071 16141 3.8 « 10_2 - | 401 |108 8.26 | 49.1 | 4.06 - - | 0.44 32,1 0.4 (10-5 1.6 x 10 - - a1
04081 1168.4 | 3.4 x 10 - | 361 |109 8.53 | 49.9 | 4.26 - - 1 0.15 44 0,07 | 5.2x107 - <|41x10 -




- 8s -

Table

301'15

......

Original First Impregnation Second Impregnation 3rd Inpr.
Pre- | Visc, Sec. Sec,

No. | Weight Peragab, | polya, | of Carbon Carbon Perasab, 2 C?rbon Carbon | Permeability, ca? sec=1 |2 Parneab: >
(press.dec. )] Tine | Tuor Yield Cont (press.dec.) = Yield Cont. |(Press.0ec.) | (Vac. Dec.) gg enl sec £
g cal sec” ;.;:, hrs c: ’ A g ) en? soc~1 s 1 g ) S.bec. €+ B8C) 181 (Vac.Dec.) &
0409 |1181.2 | 1.7 x 10'; -1 130 | 118.2 45,0 2.92 - -1 0.15 | 66,7 | 0.10 | 7.8 x 10:g 5.2 x 10°7 |- - al-
0410 }1172.5 | 3.5 x 10:2 -] 159 92.5 51.1 3.2 - -] 0.12 0 - 2.1 x 10.5 - -] 3.6 x 10:6 -
0412 | 1147.5 | 6.5 x 10.2 -1 159 92.5 51.5 4,63 - -} 0.82 | 13.3 | 0.01 ] 4.2x 10_6 - a1 3.1x 10 -
0413 | 1172.3 | 3.8 x 10_2 -1 159 92.5 51.6 3.64 - -] 0.13 0 - 9.4 x 10_6 4.8 x 10_7 - - -
0ath 1 1178.2 f 2.6 x 107, | - | 159 | 92.5 5.5 | 3.3 - -1 0.16 | 10.0 | 0.02 {0 | 6.7x 0, |- - -
0415 11169.9 | 3.8 x 10_2 -1 19 92.5 - - - -1 0,20 } 2.0 | 0.05 | 3.1x 10_6 4,0 x 10_6 - - a2
0416 {1174.9 | 2.6 x 10_2 -1 130 ]118.2 50,4 2,96 - -} 0.61 | 29.7 | 0.18 | 6.2 x 10_6 11 x 10_7 -17.0x 10 -
0417 |1173.5 | 3.5 x 10_2 -1 109 {160 52.6 3.97 - -1 032 | ¥11.0 ] 0,13 | 6.2x 10_4 3.0 x 10 - - a1
0418 |1153.3 | 7.3 x 10_2 - 13 1% 49,5 3.24 - -4 0.33 0 - 3.5 x 10 - al 3.0x 10 -
0419 | 1178.6 | 2.C x 10._2 -1 130 |118,2§ 5.60 [47.2 2,65 - -] 0.32 } 56.4 { 0.18 | 3.1x 10-6 6.8 x 10_7 - - -
0420 |1156.8 | 4.2 x 10_2 -1 197 94,2 1 6.92 |471.9 3.32 - -] 038 | 36.9 | 0.14 (10_5 3.9 x 10 - - al-
0421 |1175.6 | 2.3 «x 10_.2 -1 19 92.5 | 6.3 |51.1 3.22 - -}10.13 0 - 3.2 x 10_.5 - -| 3.4 x 10.5 -
0422 |1155.6 | 7.2 x 10_2 - 1109 |160 7.07 {51.8 3.66 - -1 0.17 - - 1.5 x 10 - al- 2,0 x 10 -
0423 |1174.5 1 3.2 x 10_2 - | 159 92.5 1 6.01 |51.5 3.10 - -] 014 1 17.6 | 0,02 | 3.1x 10.5 bL5x10 " |- - %1-
0424 |1178,2 | 2.3 x 10_2 < | 130 |118.2 | 5.93 |51.6 3.06 - -1 0.37 0 - 7.9 x 10 - al- 1.0 x 10 -
0425 11180.6 | 1.6 x 10_2 - |15 92,5 | 6.15 |51.2 3.16 - -1 0,20 | 4.0 } 0.08 {10 § Tob x 10-7‘ - - -
0426 11168.4 | 3.6 x 10, | - | 109 1160 [ 7.97 |52.2 | 4,16 - RN S B AN AR R - 4"
0427 }1180.4 } 1.9 x 10 13 113 5.06 150.2 2,54 - -1 0.19 0 - 5.8 x 10 - -153x10 -

0428 [1161.1 | crack on receipt 5 7
0429 11183.6 | 2.1 x 10:% 130 | 118.2 | 5.61 |50.3 2.83 - -1 0.16 50 1 0,01 | 7.5 «x 10.5 - - 3.1x 10'7 -
0431 11167,1 } 3.4 x 10, f - | 109|160 | 7.67 |46.6 | 3.58 - -fot o f - f6x 107 - -| 27 x 107, | -
0432 [1152.1 ] 8.1 x 10_2 - {130 |118,216.56 |50.8 3.33 - -] 1.00 | 58.0 § 0.58 | 1.5 x 10_5 - -] 4.3 x 10_7 -
0433 11167.3 | 2.6 x 10_2 - 1199 92.5117.35 [5.7 4,09 - -] 0,16 | 2.0 | 0.03 | 2.7« 10_5 - -] 2.5 x 10“7 -
0434 {1164.2 | 3.3 x 10_2 - {197 94,2 18,73 150.3 b4 - -] 0,18 4,5 ) 0,01 | 1.6 x 10_5 - -1 3.8x10 6|
0435 |1166.2 | 3.8 x 10_2 - | 197 94.2 18,93 [49.0 4.38 - 3 0.2 | 29.2 ] 0.05 | 7.8 x 10'_5 - < 2.1x 10'_'7 -
0437 |1170,7 | 3.4 x 10_2 - 1130 ]118.2 ] 6.35 |49.4 3.1 .1x 10 -1 2.08 | 23.9 1 0.5 | 7.9«x 10-6 - al 4,2 x 10 -
0438 11166.6 | 3.9 x 10_2 - 1197 94,2 19.07 [48.7 b 41 - -] 012 | 2.7} 0.03 | 3.1x 10_5 2.6 x 10 - - 41
0439 11769 § 2.4 x 107" | - | 197 94,2 | 6.64 |50.1 3.34 - -] 0,08 | 2.0 002} 1.1x10 - 1T x0T -




Tablse 3.1.15 (Continued)
Long End Plugs (6th Delivery)

-65-

Original First Impregnation Second Impregnation 3rd Impr,
Pre- | Visc. . Sec. . Sac. o »
Permeab, o Resin- | Carbon Permeab. @ | Resin- | Carbon 1 2 - Permeab.
O (press.dec.) 5 polya.| of Uptake | Yield Car:on (press.dec.) 1‘:'3 Uptake | Yisld gar:on (PPermegbﬂ;’cy,(vcm ;ec; E cn® sec™? -‘é
g en? sec-1 |8 Tﬁ,ﬂfz I:gr. g g Co; . en? sec=1 | & 1 g %n . ress.Dec. ac, Dec.) |s (Vac.Dec.) |=
0440 § 1126,0 | 2.5 «x 10:% -1 197 | 9.2 1152 |68.6 7.90 - -1 0.21 1156 ] 0,03 | 6.2 10-g 7.2 x 1071 |- -
0441 | 11563 | 3.3 x 107, 1 - | 159 | 9251 6.21 |51.0 |3.19 y |- 10321395 | 0.3 3.0« 107, | 6.0 x 10:; - -
04h2 111660 1 3.9 x 107, | - | 159 | 92.5] 7.08 [48.9 | 3.4 21x10 |-]016f 0 - 3Ax 0 | Thx 10, |- -
Obbh | 11763 2.2 107, | = | 197 | 942 7.48 |49.5 | 3.7 . - | 011 {26 | 0.03 | 3Ax 10T, | 5 x 10, |- -
0465 | 1168.6 1 3.1 x 107, |- | 159 | 92.5] 7.19 [48.6 |3.50 ST E AL - {10 5 | 29« 107" - -
0446 | 1171.0 | 3.4 x 10‘2 - | 13& | 135 | 5.87 [48.9 |2.87 2.0x 107 |- ] 0,22 |11.1 | 0.02 | 2.6 x 10'6 - a1 b1 x 107
0447 | 1153.4 | 6.8 x 10 2 1= P9 | 92.5) 8.2 517 4,36 - -} 0.27 |12.1 | 0.03 § 3.1« 10'5 2.6x 10" |- - g
0448 111822} 2.3x 10, |- | 159 | 92.5] 6.41 |48.6 |3.13 - - | 0.4 }13.0 f 0.06 | 6.5 x 107, - -] 40 x 10,
04h9 f 1134 | 300 107, [ | 13 1135 | 5.3 [50.5 ]2.70 - {021} o - 4.9 x 10'5 - - | 24 x 107
0450 11675 { 6.8 x 10° o |- |1 pmeef .82 fuw.o §3.13 - -lons] o - 1.1 x 10‘6 - -1 3.0x 10’7
0451 111569 | 4.8 x 107, 1= | 159 | 92.5| 7.81 |50.8 |3.97 - -} o0.20 j12.5 | 0.03 (10'4 - -] 2.2« 10'7
0452 11156.3 ] 6.7 x 10 02 - | 197 | 9s.2] 9.71 |45.1 {439 - -1 0.29}28.6 | 0,08 §1.1x1 - - &£3x 107
0453 11168.9 § 3.4 x - | 109 }160 7.54 152.3 |3.96 - - 1 0,31 | 447 0.14 | cracked during measurement
0454 11644 ¥ burst at 7.8 ata £ 4
0455 §1172.9 § 2.9 x 10=2 |- | 109 {160 | 6.78 [52.6 |3.56 - - |09y 0.0 J kx0T | 2hx 0 |- -
0456 §1173.4 | 2.9 x 10'% -1 130 f118.2] 6.74 |51.7 |3.48 - -1038] 0 6.2 x 10'6 - o | 6.8 x 10°
0457 }1173.0 | 3.4 2 -] 109 J160 | 7.48 [52.3 }3.91 - - 103285 |o0.12 |31« 10‘6 1.3 x 10'7 - -
0458 11167.1 | 3. o 07, |- 10 | me.2f 590 f50.8 J2.99 . - 0.5 |41.8 ] 0,23 § 3.1« 10'6 2.6 x 10‘7 = - -
0459 |1161.1 ] 4.0 x 10 02 -1 109 {160 | 8.46 |53.8 |&4.55 . -1o0.22 {11 {002 }3.1x 10'5 8.3x 107" |- U
0460 1157.9 £3.6 x 10, |- | 159 | 92.5| 8.26 [49.7 | 4.1 - -lo23| o - b7 x 107 - -2 10'7 -
0461 }1178.9 | 2.4 x 10 o |- | 130 fez) 589 [47.6 | 2.80 - - 10,20 ]179.2 1015 | 3.1x 10‘6 2.1 x 10'7 - 2.0x 107~
0462 {1170,6 | 3.0 x 10 o |- | 109 |60 [ 5.6 |52.0 2.9 - -lon}| - - 3.1 x 10‘6 1.8 x 10'7 - - -
0463 11167.6 3.4 x 10° R B LU A 7.26 |47.6 | 3.46 - -1 0.23 |3.7 | 0.08 |6.2x 10’6 2.8 x 10'6 - |-
0464 111731 | 3.3 x 107 - | B |3 ] 55T [49.6 | 2.76 - - 10321 7.7 |0.02 |67« 10‘6 1.2 x 10"7 -l 27x107'-
0466 §1183.4 | 1.6 x 10 2] P9 s st (516 (2.9 - - 10,16 21,0 | 0,03 | 4.7 x 10'6 3.0 x 10"7 - -
0467 J1178.9 1.9 x 10 02 -1 159 | 92.5] 5.9 |47.0 |2.80 - ~lto13] o - |78 x 10 L 15x 0, |- -
0468 |1158.4 4.3 x 2 - |3 |i6ns ] 759 {516 |3.92 . o007 ] o - e2xw07 §12x106 |- ] 3.6x1077-
0469 I1176.0 | 2.7 x - L 109 {160 |6.39 [52.6 |3.3 - -los2lzno | oot 62x100 fo3x0l o - -




Table

3.1.15 (Continued)

Qriginal First Impregnation Second Impregnation 3rd Inpr,
Pre- | Visc. , Sec. . Sec, s 2 -1

No. Permeab, |., Resin- | Carbon Permeab, |., |Resin-] Carben Permeability, cm® se¢™'|., | Parmeab, ”
Weight (press.dec.)| < polyn.| of Uptake | Yield Carbon (press.dec.) [£ fUptake] Yield Carbon (Press.Dec.) | (Vac.Dec)[E | cn? sec=1 | =
g cn? sece 2 | Time | Impr, 1 g Cont, en? sec- gl ¢ g Cont, 2 | (vac.bec.) | &
< | hes | P i N i = R

0099 111704 | 3.5 x 02 |- | 09 f160 |03 [521 [ 566 | 5wl |- [omn| o | - TS v BN B PR

0500 | 1176.6 | 3.5 x 10_2 197 | 94.2 § 8.02 |50.2 4,03 - - 10,12 0 - 5.0 x 10-5 - -]3.8x 10.7 -

0501 | 1172.3 | 3.4 x 10_2 - | 197 | 942} 7.10 |47.7 3.38 - - 102 0 - 4.4 x 10_6 - - 1.9x10 " {-

0502 11724 § 3.2 x 10_2 - | 338 | 167,5} 6.62 |51.4 3.40 - -] on - - 6.2 x 10_6 T.b x 10_6 - - al
0503 | 1159.9 | 5.7 x 10_2 <] 197 | 9.2 ] 9.10 |49.3 4,49 - - ] 0.27 | 42.4 J0.11 |3.1x 10_6 1.3 x 10_6 -19.3«x 10_7 -
0504 | 1174.2 | 2.8 x 10_2 - | 197 | 9%.2 ] 657 |47.8 3.14 T 0.29 | 40.0 0,12 |9.&x 10_6 3.7 x 10‘7 - 11.8x10 -
0505 |1175.1 | 2.8 10_2 - 13 135 |519 |]49.2 2.55 1.8 x 10 - ] 0.81 | 37.7 10.30 3.1« 10_6 Tk x 10_6 - - gl
0506 | 1166.5 | 3.6 «x 10_2 =1 197 | %4.2]7.29 |47.2 344 - - 1 0.33 f42.5 0.1 | 3.1x 10_5 1.8x 107~ ] 1.2x 10_6 -
0507 | 1165.9 | 4.3 x 10_2 -] 197 | 94.2]8.98 |u8.5 4,35 - = 1 0.1 231 ]0.03 2.9« 10_6 - aql- 1.6 x 10 -
0508 | 1166.6 [ 4.1 x 10_2 - | 338 | 167.5] 7.01 {50.8 3.56 - - §0.29 }57.1 }0.17 6.2« 10_6 5.2 x 10_7 - - -
0509 | 1177.2 } 3.1 x 10_2 - | 338 | 167.5] 6.70 {51.1 3.42 - - | 0.16 {80.0 }0.13 ]3.1x 10-6 1.2 x ‘IO_7 - - -
0510 ]1170.9 | 3.6 x 10“2 - | 338 | 167.5] 6.42 }50.5 3.24 T b 0.26 158.1 0.5 7.8 «x 10_6 9.7 x 10_6 - - ol
0511 §1167.4 | 4.2 x 10_2 -] 3% 113 |5.38 |49.4 2.66 3.9 x 10 - | 0.42 1 15.0 }0.07 |9.4x 10-6 2.5 x 10-6 - 155« 10_6 -
0512 | 1167.4 | 4.8 x 10 2| - 159 92,5] 8.03 | 54.4 4,38 2.4 x107 |- 0 0 - 7.8 x 10 W5x1071-~11.9x10 -

0513 111743} 2.9 x 10, | - | 197 | 94.2)7.22 [48.1 | 3.48 - 3 £ K

0514 | 1164.7 | 5.5 x 10_2 -1 338 | 167.5] 7.00 |50.% 3.53 - - 0.3 |69.4 |0.21 |6.2x 10_5 2.7x10 | - - ql-
0515 | 1164.3 | 4.7 x 10_2 -1 197 94,21 1.76 | 45.9 3.64 - - 1033 7.5 002 }8.7«x 10_6 - 4l 1.1 x 10_.7 -
0516 | 1165.1 | 4.5 x 10_2 - 159 92.5] 1.54 | 48.2 3.64 - - 10,13 1312 ]0.04 }3.1x 10.5 10x10 )= |1.4x 10-7 -
0517 | 1131.0 | 2.4 «x 10-2 - | 159 92.5] 10,19 | 72.0 1.3 - - 1 0.2 }25.0 {0.05 |1.1x 10_6 - - 4,8 x 10 -
0518 1 1178.3 | 2.5 «x 10._2 -1 W 94.2] 6.96 ]49.5 3.4 - - 10,11 §23.1 ]0.03 }3.1x10 6 2,6 x10 .| - - -
0519 | 11766 1 2.2x 10 51 - | 339 |10 f6.07 {511 | 3.10 - - | 057 47,8 027 |3 x 10 [9.4x107 ). - a1
0520 §1178.1} 2.5 x 10:2 -1 15 94,21 8,01 ] 48.9 3.93 - -} 0,27 |15.1 J0.04 11.5x10 Z - - 13.9x 10'7 -
0521 J1116.2 ] 5.2 x 10_2 -1 14 1135 (6,28 49,5 31 - - | 0.60 } 6.9 ]0.046 ]2,0« 10:6 - al- .1x107" | -
0522 J1173.5 | 3.6 x 10_2 -| 197 94,21 7.63 {47.8 3.66 - 5| 0,17 [ 22.8 1004 |3.1x 10_6 3.6 x 10_7 - - -
0523 | 1179.9 | 2.5 x 10.2 -1 338 | 167.5]5.84 ]50.9 2.97 9.3 x 10 - | 0.16 - . 4,7 x 10_5 2x10 |- - ol
0524 | 1169.1 ] 4.7 x 10_2 -1 197 94,21 T.44 ] 46.3 3,45 - - 1 0.17 }138.1 10,06 |1.5« 10_6 - gl 2.6x 10 -
0525 111810 2.2 x 10 -1 19 92.5] 6.97 | 48.3 3.3 - - }0.5 }33.8 19.19 [3.1x10 2.8x10 |- - -
0526 | 167.7 | &5 x 10-2} . | 138 | 167.5] 7.1 |s0.7 | 3.62 - - 03| - - 167 x 10 |56 x 107 - - -
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Tablae 3.1.15 (Continued)
Long nd Plugs (6" Delavery)
Original First Impregnation Second Impregnation 3"d Impr,
No. Weight : Permeab, P E:iym. Vz:c- Resin- Cz.arbon (Slziéon' Permeab, | | Resin- C?rbon ng‘éon Perneability, cmz sec= @ Permeab: 2
press.dec.) {£ | 5. Uptake | Yield (press.dec.) [€ | Uptake | Yield i | ec.) | (Vac.Dec.) © fent sec S
9 co? sec-1 |& | Time { Imor. g g Cont, cn? sec-1 |5 g 7 Cont, |(Press.Dec. ac.Dec.) | 51 (vac.Dec.) |&
= | hrs cP y4 o< i

0470 | 1153.3 ] 7.5 « 10::3 -1 1719 | 9.2 | 8.83 | 51.8 | 4.57 - -Jo11] O - 6.4 x 10:? - -} B85 x 10:2 -
0471 | 1166.6 | 2.7 x 10.2 -1 109 | 160 6.38 | 52.0 | 3.32 - -1 0,8 | 2,1 ]0,02 4,7 x ‘lO._5 - - | 2.9« 10_7 -
0472 | 1167.9 | 3.6 x 10_2 -1 159 1 92,5 | 6.98 | 49.7 | 3.47 -l 0.14 0 - 1.1 x 10_6 - al 5.1x 10 |-
0473 | 1177.4 | 2.8 x 10_2 -1 197 | 94.2 ] 8.95 | 50.0 | 4.47 3.9 x 10_4 -4 0,28 137.1 ]0.10 7.8 x 10_6 4,2 x 10_6 - -
0474 | 1175.9 | 2.9 x 10_2 -1 197 ] 942 ] 7.20 | 49.6 | 3.57 2.0x10 |-} 0.5 ]39.3 }0.20 7.8 x 10_5 2.4x10 " ]- | 3.4« ‘10_7 -
0475 1169.9 | 3.4 x 10_2 -1 130 118.2} 6.02 | 50.6 3.05 - - | 0,17 | 48 |0.01 6.9 x 10 5 - - | 6.4 x 10“7 -
0476 | 1169.6 1 3.9 x 10_2 - 159 | 92.5 | 7.39 | 48.6 | 3.57 - - | 0,17 ] 4.8 J0.01 6.9 x 10:5 - AR 10_.7 -
07 | 1M1 ] 2.4 x 10_2 - | 159 §92.5 | 5.76 | 51.6 | 2.97 - -1 0,18 0 - 3.7 x 10_4 - -1 T x 10_7 -
0478 | 1152.0 | 8.8 x 10 2 |- 130 | 118.2] 7.93 | 51.3 | &.07 - -1 0.59 | 15.5 }0.09 1.0 x 10_6 N 9.6 x 10 |-
0479 | 1170.9 § 3.5 x 10:2 -1 109 ] 160 7.26 | 51.9 | 3.77 - -1 0.3 ]335 |0.13 3.1 % 10_6 3.1 x 10_7 - - -
0480 | 1170.6 } 3.3x 10 - | 109 ] 160 5.76 | 52.1 | 3.00 - - ¢ 0.77 130.1 10,23 3.1x 10 5.7 x 10 - - -

0481 | 1165.6 | crack on receipt 6 6 -
0482 | 1183.1] 2.2 10:% -] 130 | 118.2} 5.57 { 51.1 | 2.85 - - | 0.42 |37.2 |0.16 6.2 x 10:6 1.0 x 10:7 -]l 2.2x10 |-
0483 ] 1157.3 1 6.3 «x 10_2 -1 338 | 167.5] 8.29 | 51.1 | &.24 - -1 0121 - - 3.1x 10 ) 6.7 x 10 - - -
0484 1 1158.2 1 5.3 x 10_2 -1 130 | 118.2) 6.53 | 52.0 | 3.39 - -1 1.38 12,6 [0.28 3.1 x 10:5 2.8x 1077 | - -
0485 1164.6 | 3.1 x 10 ) |- 159 92.5] 6.3 51,0 3.22 - -1 0.2 0 - 4.4 x 10 5 - -1 2.7x10 7l
0436 | 1161.5 | 4.5 x 10:2 -1 130 | 118.2] 5.90 | 51.4 | 3.03 - -1 110 115.9 10.18 7.0 x 10"6 - - 3.7 x 107 |-
0488 | 1161.2 | 8.0 x 10, (- | 159 | 92.5] 7.25 | 50.6 | 3.66 70x 07| - | o2 |19 {009 | 1.6« 0, | 27x07 | - - 4
0489 | 1154.0 | 4.9 x 10_2 -1 197 gh.2] 7.31 | 47.9 | 3.51 - ~ | 120 | 3.7 ]0.43 5.9 x 10:6 s I 1.3 x 10"7 -
0490 {1160.1 | 5.0 x 10 |7} P15 | 610 ] 4.8 | 304 - -fo] o0 - 3Ax 10, | 12 x 0] -1 23« 10‘7 -
0491 | 1169.4 ] 3.9 x 10'_'2 - | 159 92.51 7.16 | 51,5 | 3.68 - -1 0.13 0 - 5.9 x 10:5 - -1 9.5 x 10:7 -
0492 | 1159.8 | 4.3 x 10_2 -} 130 | 118.2] 5.36 | 51.1 | 2.74 - - | 0.23 |51.8 ]0.12 6.1 x 103 - -1 4.1 x 10_7 -
0493 | 1155.9 | 6.6 x 10 - | 130 | 118.2] 7.39 | 51.6 | 3.81 - I 0.3 | 6.5 0.02 1.0 x 10 g e 5.9 x 10 |-
0494 | 1179.3 | 1.7 x 10‘% - 130 | 18.2) 5.33 | 51.3 | 2.73 13x1077 - | 1.09 f22.0 Jo.24 | 3.1+« 10‘5 3.4x10° ) - - al
0495 §1164.0 } 3.6 x 10:2 -] 130 | 118,2] 6.3 | 51.7 | 3.29 - -] 054 ¢ 9.2 ]0.05 3.2 x 10-6 - a1 3.2x 10 |-
0496 § 1177.4 | 2.6 x 10_2 ~ ) 134} 13% 5.34 § 50.5 | 2.70 - - | 0.26 §12.5 1003 3.1 x 10_'_5 3.3x10"] - - 4l
0497 ] 1169.5 | 3.9 x 10.2 -] 130 | 18.2) 6.88 | 514 | 3.54 - -] 0.20 }62.5 [0.13 1.2 x 10_6 e 53x 10 sl
0498 1 1198.9 } 2.1 x 10 -1 197 94,21 4,62 1 26,9 | 1.2 - -] 0.26 | 37.5 }0.10 6.2 x 10 29x10 | -]9.6x10 |-




Tablae

3.1.16

Long End Plugs (7th Delivery)

PR

Original First Impregnation Second Impregnation 3"d Inpr,
O VR Pl P ol ool Ll -5l Pt B L el il L B o
g en? s;c'1' S Tima.' Inpr Uptakte | Yield Contl o2 -sec:'% 5 |Uptake | Yield Cont (Press.Dec.g (Vac.Dec.) |3 cnd sec™] s
= 1 £ i ' ' =t 2 3 i = {(Vac,Dec.) | =
hrs cP Z z

0527 | 1112.9 | 2.8 x W73 [~ | 168 |118.8 | 8.62 [51.8 | 4ut6 | 6.6 10:2 o | oo | - ] nTx 10'? S S X R
0528 | 1963.6 | 5.1x 107 [ - 96 [123.8 | 873 )59 | 453 | 20x 907 [ 01 | TDF 001 | 3.k x 107 S O S I
0529 | 1182.0 f 1B x 107, | -] 72 | 920 T.h4 }50.7 | 3.77 - ol 5 N I A S OO IS R g
0530 | 11819 § 1.8 x 107, [~ | 48 | 1100 5.63 §50.4 | 2.8 - o ] oo f - feTx0T 83X - -
0531 | 1163.9 ) 42 x 10, f-| 96 | 81.9] &9k} - - - - - | - - - |- - -
o |10 | x| o 2 o e foos | e | - f-lom | o | - fasand |- | ascwk] -
0533 {15} 2.9 5105 |- 96 |123.8] 7.90 [50.7  4.00 - -] 0.0 | 20.0 | 0.04 5.5 %10 P ol R S
053 | 1180.2 1 1.7 x 107, - | 96 | 85.0 | 6.02 §50.1 | 3.02 - o 0 p 0 62x 0§ 38 x0T | Tl x 0] -
053 | 11725 | 3.4 x 10, |- 96 | 85.00 837 [50.2 | 420 - -jote oo p - fa2x10 B o SRR I
0536 | 1182.5 | 21107, | = | 120 |47 | 5.21 fe8.2 | 251 - -] 0.68 [ 48.2 1 0.33 | 6.2x 10 | 5.7 x 0| - 4l
0537 | 176,61 2.7 x 107, | =] ¥ 1.0 7.19 [51.3 | 3.9 - o N T N N B o R
0538 | 1173,7 | 34 x 10, - | 72 | 92.0| 8.3 1510 | 4.30 - 1008 f o0 | - P 62x 10 | A5 x W0l | T8 10, -
0539 [ 1171.4 | 3.8 x 107, | - | 168 1188 | 8.93 | 50.1 | 4.47 - - 008 | 10.0 | 0.01 | 6.2x 107, | 15 x 107~ | 8.0 x 0} -
0540 {11733 ) 3.2x 10, | -} 96 | 819 8.10 [51.8 | 419 - =100 | 0| -} 810 B e AR I
0541 11819 | 1.9 x 107, | -] 96 | 81.9) 6.11 150.7 | 3.10 - 10006 1 ¢ | - | 15x1075 S o SRR I
0542 111795 | 2.6 %10, [ - 72 | 92,01 7.43 §50.6 | 3.75 - -fo.09 b 0 - fTx 0 - ex gy -
0546 | 1179.0 | 2.6 x 107, |- 96 | 819 ] 640 f51.1 ] 3.27 - -oor | oo - 20X I N KSR I
0545 | 11746 | 2.5 x 10, | -] 96 | 8191 6.52 }51.3 | 3.3 - -foor foop - RIx0 g S S SRR I
0546 | 1169.0 | 3.3 x 10, | =] 96 | 85.0 } 7.47 J50.7 | 3.79 - -]0.06 1 0} - | 26xg S U ERR I
0547 | 1180.6 f 2.3 x 107, | -] 8 |10 | 645 J62.6 | 404 - -l o0 - | - sox ] o RN I
0548 1 1163.6 | 5.5 x 107, | - | 96 [123.8] 9.03 §51.6 | 4.66 - =] 0.36 | 41.7 | 017 | 6.2x 10 0 | 40 x 107} - 5]
0549 111801} 2.1 107, | -] 96 | 819 652 | 521 | 3.0 - o f-joem oo - s N O BRI I
0551 [1182.2 | 1,7 x 1075 | -] 48 | 1110 | 5.63 J49.8 | 2,80 | 2.8 x 107 |-} 0.07 | 0 | - 29x710 P L RAER A
0552 | 173.9 § 2.8 x 107, {-f 48 1110 7.53 | 50.0 | 3.76 - o6 | o ) - p T80T | 3T x0T de f13x 0] -
0553 §1183.4 | 1.7 x 107, | -] 96 | 85,01 651 §51.7 | 3.3 - -Joos | oo f . a0l | 3B x0T 82X 0 ) -
0554 11828 | 1.6 x 107, | -1 96 1123.8 ) 5.7% 51,1 | 2.93 - s l-los oo - frex o N BORRS B
0555 [1182.0 | 1.7x 107, | -] 168 | 18,8 | 670 155.9 | 3.7 | 3.2x 107 |-10.03 | - | - f 20k S o AR I
0556 |1178.6 | 2.2x 107 |-} 168 | 118.8 § 7.12 | 49.9 | 3.5 - -j0.06 85,7005 | 31x10” | 21x107)- [3x07 |-
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Table 3.1.16 {Continued)
Long End Plugs (7th Delivery)
Original First Impregnation Second Impragantion 3rd Impr,

No. | Weight Permsab, - z:i)-/m. Vzic. Resin- | Carbon (S)::'t.mn Permeab, ., |Resin- Carbon g:i;on Permeability, cnl sac-1 ” Pegmeab.1 N
g (Zggs;gf%) E Time | Impr. Up;ake Yi;Id Cont, (pz‘:ss's:ifi) E Up;ake Y;eld Cont, | (Press.Dec.) |(Vac. Dsc.) £ ((:Cacsg:c) _g

E] hrs | P 1 S 1 & Rt -

0557 | 13,6 | 25 x 1072 |- | 96 [ 5.0 | 740 Js0.1 | 5 ; oos | oo | - |sexw” - |- fexw?] -
0558 | 1159.2 6.9x10'2 - | 48 {111.0 10,01 | - - - 2| - - - - . - - 5l
0559 | 1154.9 6.5x10:2 -1 9% 1819 | 9.64 |50.9 | - - - 10,07 0 - 1.0 x 107, - gl [rrx -
0560 | 1159.0 [ 5.4 x 107, - (168 [118.8 | 9.51 |49k | 4.70 - - 0.21 | 50,0 10,10 | 6.2x 107, f 3.7 x 107, |1 - al-
0561 | 1156.2 § 6.6 x 107, |- | 168 |118.8 | 9.55 150.1 | .78 - |01 | 429 [0.05 | 6.2x 107 | 18 x 107 |- }5.0x 107, | -
0562 } 1182,0 § 2.2x 107, 1= | 72 | 92,0 | 7.80 }50.9 | 3.97 . - | 0.07 0 . 3.9 x 10 - - {85 X0, | -
0563 | 1178.3 | 2.6 x 107, | = {216 | 86.5 | 6.79 150.0 | 3.39 - - | 0.07 [(100.0)§0.07 } 1.1x 107 - - {510 -
0564 | 11740 | 3.3 x 107, |- | 48 J111.0 § 7.78 |49,k | 3.84 - -] 018 | 45 J0.01 | 15 x 107 - - [9.2x 10} -
0565 | 1166.1§ 4.0 x 107, |- | 96 ]85.0 | 8.85 |50.7 | 4.9 - -1 0.16 0 0 1.3 % 107 - - 58 x| -
0566 | 1167.8 | 4.2 x 107, - | 96 | 819 } 8.62 }51.3 | hk2 - -1 0.13 0 - 3.7 % 107, - gl e} -
0567 [ 11723 { 2.6 x 107, k- | 96 f85.0 f 8.03 §50.9 | 4.09 - -1 0.12 0 - 6.2x 107 | 1.5 x 07 |- 1.9 x 107 | -
0568 | 1177.4 | 2.1 x 10:2 -] 96 |85.0 | 6.61]u9.9 | 3.2 - -} 0.09 0 - 3.2 x 10 S L R
0569 §1179.9 | 2.0 x 107, |- | 168 |118.8 | 7.23 J49.6 | 3.59 - -] 009 | 545 10,05 | 6.2x107c | 12x 107 [+ | b x0T, ] -
0570 | 1162.1 5.2x10‘2 -] 96 |123.8 | 8.83 |52.0 | .59 - 5 =10 | w3 fo02 | 2.5 x 107 - = |35 x 0, | -
0571 } 1173.6 1 2.0 x 107, |-} 72 § 920 | 752 |51.9 | 3.90 | 4%0x 107 | -1 005 | 0 f - ] LAx10; - - | 6T x0T | -
0572 | 1176.1 | 2.8 x 107, |- | 96 | 81.9 | 7.13 {50.9 [ 3.63 - -1 0.07 0 - 3.1 % 107 - gl 130, -
0573 111537 | 5.9 x 107, |- | 14 }110.0 | B.42 53,8 | 4.53 . -] 041 | 360 JO.15 | 1.6 x W07 | b x 10T |- 2.6x105 -
0574 | 11824 | 2.2x 107, - | 96 ([123.8 | 6.67 [51.1 | 3.4 - -] 0.06 0 - 2.6 x 10 - sl 3.6x1o'6 -
0575 | 11575 | 2.6 x 105 |- [ 120 747 | 6.48 149.3 | 3.19 - - 0.08 | 30,0 10.02 | 6.2x10 ¢ § 21x10 () }19x 107, | -
0576 ) 1197.6 | 7.9 x 105}~ | 96 11012 | 5.26 }51.7 | 2.72 I IR i B REE RS RN RN CR ERE R I
0577 | 1149.5 | 4.5 x 107 | - | 96 |123.8 | 8.05 f52.1 | 419 | 1.6x 107, | - 0.16 0 - 1.6 x 107 1.7x 107 |- 6.9x10’6 -
0578 | 1640 | 2,7 x 10, |- | 48 |110.0 | 7.07 J52.1 §3.68 | 3.8x 1907 | -f 003 0 0 | - }24x10, 1 M EOR R I
0579 | 11734 | 1.5 x 107, - | 96 {123.8 | 5.76 |52.5 | 3.02 - -1 01 L TT fe01 | 16x 10 | 29 x0T |- 2.2x1o'6 -
0580 | 1177.9 | 1.3 x 107, |-} 72 ] 92.0 | 5.95 |51.3 | 3.05 - ~1009 | - | - ] k10 . - |trx 0] -
0581 11163.0 1 3.1 x 107, |- | 96 1123.8 | 7.73 152.3 | 404 - -] 0.04 0 - b2 x 107 - - s.9x1o'5 .
0582 | 11509 1 5.6 x 107 | - 96 | 85.0 | 8.04 50,7 | 4,08 - -1 0.12 0 - 8.3 x 107, - sl |58« 10'7 -
0583 J1195.1 ] 8.3 x 107" J -] 96 | 81.9 | 4.46 |50.1 | 2.23 - -] 0,07 0 - 57 x 10 22x0 |- {3.5x107" | -
0584 §1184.4 | 8.6 x 10-3 - {168 {118.8 | 4.85 |56.7 | 2.65 | 2.1x10-5 | -] o - | - ] 17x10% - -lasx106] -
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Table

3.1.16 (Continued)

Long End Plugs (7th Delivery)

Original First Inoregnation Second Impregnation BPdVImpr.
Pre- | Visc. . Sec. @ , ) Sec. o "
No, | Weight Perneab, £ polyn. of Resia- Cafb°” Carbon Perneab, T SQSIn- C?rbon Carbon | Permeability, cm2 sec™ | & Perneab, =
(press.dec.) | €] 7. Uptake | Yiald (press.dec.) | & JUptake |Yield S| en? sec-1 s
0 |'0a2 ot || Tine | Inpr, g g Cont, e sec1 |2 % g Cont. |(Press.Dec.)|(Vac, Dec.) | & (Vac.Dee.) | <

hrs | P ) y4 .

0505 | 1170.0 | 24 x 10:2 |- ] 96 | 85,0 | 765 f 526 | w02 | 62x0” |-foos [0 f . fascwd| o f- st
0586 | 1169.1 ] 3.0 x 10:2 -]168 |118,8 | 8.11 | 49,4 | 401 - -1 0,06 | 85.7 | 0.05 | 4.7 «x 10_5 5.9 x 10 - 5]
0587 | 14,2 | 2.4 x 10_2 -1 72 92,0 | 7.78 | 52,1 | &.05 e 0,07 | 444 | 0,03 | 2.1x 10_6 o 2.3 x 10 -
0588 | 1164.6 | 2.7 x 10 2 |- 216 8.5 | 7.69 | 50.1 | 3.85 | 1.4 x 10 -1 0,08 | 9.0 § 0.07 [ 7.8« 10_5 4,7 x 10 - - ol
0589 | 1164.2 | 2.2 x 10:2 - |14 10,0 | 7.21 ] 55.0 | 3.96 - - C.21 | 42.3 | 0.09 | 2.4x 10_5 - -] 5.9« 10_5 -
0590 | 1178.2 | 1.6 x 10_2 -]216 99.4 | 4.87 | 52.0 | 3.57 - - | 0,06 0 - 1.5 x 10_6 - 61 2.3 % 10_7 -
0591 | 1148.1 | 5.7 x 10_2 - 1120 J174.7 | 6.56 | 50.9 | 3.3 - -1 077 | 8.6 [ 0,22 }6.2x10, }2.2x10 - f 8.4 x 10_5 -
0592 | 1152.2 | 3.3 x 10_2 -196 }101.2 | 7.40 | 51.7 | 3.83 - -1 0,14 0 - 2.5 x 10_6 - 6l 8.7 x 10_6 -
0593 | 1167.4 | 2.2 x 10_2 -1 96 J101.2 | 7.43 | 51.3 | 3.81 - -] 0.17 0 - 7.8 x 10;6 1.7 x 10_6 -1 1.5« 10-6 -
0594 | 1172.9 | 1.2 x 10_2 - 48 {111.0 | 467 | 52.0 | 2.43 - - § 0,07 0 - Gl % 10_6 3.1 x 10_6 -1 2.5 x 10_6 -
0595 | 1158.8 | 3.2 x 10_2 -|216 B86.5 | 8.60 | 49.9 | 4.29 - -1 0,12 | 85,7 | 0.10 | 9.4 x 10_6 1.6 x 10_6 -{ 1.0 x 10_6 -
0596 | 1170.6 | 1.3 x 10_2 -} 96 [123.8 | 5.53 | 52.4 | 2.90 - - 1 0.06 0 0 3.1 x 10_5 1.0 x 10 -1 2.1x 10_7 -
0597 } 1147,2 | 6.5 x 10_3 {72 1920 | 9.50 | 51.4 | 4.88 - -1 0.10 0 - 1.7 x 1046 - gl 1.7x 10 -
0598 | 1192.6 | 7.8 x 10_2 - 1216 86.5 | 5.33 | 48.6 | 2.59 - -} 0.05 - - 6.2 x 10_5 6.0 x 10 - - 4l
0599 | 1170.% ] 2.3 x 10_2 - 1216 99.4 1 5.73 | 52.3 | 3.00 - -} 0.06 - - 1.2 x 10_6 - 51" 2.6 x 10_7 -
0600 | 1175.0 | 1.8 x 10_2 ~{168 J118.8 | 6.91 | 49.9 | 3.45 - -] 0.07 - - 6.2 x 10_6 1.9 x 10_6 -1 7.1 x 10_7 -
0601 | 1171.3 | 2.0 x 10_2 - 216 86.5 | 7.49 | 50.4 | 3.77 - -} 0.06 0 - 6.2 x 10_6 3.8 x 10-6 -1 42x10 6! -
0602 | 1170.6 | 1.6 x 10 2 |- 216 99.4 | 6,95 | 91.8 | 3.60 - -} 0,04 \ - 6.2 x 10 5 45 x 10 -f 3.3x 10:6 -
0603 | 1171.0 1 2.6 x 107, |~ {216 [ 99.4 | 7.20 | 52,5 | 3.78 - -jo07 | 0 - t;.zmo'5 - - 7.8x 10| -
0604 1 1645 13,10 07, =196 11012 | 7.00 | 53.1 | 3.72 - -1 o] - - | 2Tx - g xg]-
0605 | 1165.4 } 3.1 x 10_2 -1 72 92.0 | 8.55 | 51.6 | 44 - - 10,02 0 - 7.8 x 10_6 £,0 x 10_5 -1 3.1« 10_7 -
0606 | 1168.6 | 2.2 x 10_2 - 120 1747 | 857 | 40,7 | 3.49 T K A 0 - 9.4 x 10_¢ | 1.0 x 0e|-] 8.8« 10_7 -
0607 | 1159.6 | 2.5 x 10_2 - 1120 11747 | 5.38 | 48.6 | 2.61 | 2.3 x 10 -10.13 0 - 4,7 x 10_6 1.2 x 10_7 -152x10 -
0608 | 1176.3 } 1.3 x 10_2 - |216 86.5 | 7.03 | 50.4 | 3.54 - -10.08 |50.0 | 0,04 ] 3.1x 10_6 3.0x 10 71" - -
0609 | 1178.9 | 1.3 x 10 ) |- 216 86.5 | 6.54 | 50.7 | 3.32 - - | 0.02 | 66.7 §0.01 | 4.7« 10-6 2.6 x 10'6 - - gl
0610 | 11545 | 3.5 x 10:2 - 144 [115.8 | 7.77 | 54.8 | 4.26 - -1 0.28 0 - 131x10 6 1.8 x 10'7 - 46x107"] -
0611 | 1162.7 2.2 x 10 - {216 86,5 | 7.95 | 50.5 | &.01 - -10.08 | 20,2 0,02 §31x10 Jaix10 |- - -
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Table 3.1.16 (Continued)
Long End Plugs (7t Delivery)
Original First Impregnation Second Impregnation 3""d Impr,
Pre- | Visc. : Sec, . Ssc, 2 el | o
No. . Permeab, |« Resin=| Carbon Permeab, {2 |Resin- |Carbon . | Permeability, cm¢ ssc # | Permeab,  { ¥
Neight (press.dsc.) z p?lym' of Uptake| Yield Carbon (press.dec.) | & | Uptake | vield Carbon (Press.Dec.) | (Vac, Dec.) | & caZ sec” g
g 2 el |5 |Time | Impr. o Cont, . I g Cont, & | (vac.0ec.) | =
ca® sec=l & |~ e 1 2 g cn’ sec oz 1 .Dac.
0612 | 1153.3 | 6.2 x % | b s fsos [ . <o B Jow |axnd ] - |-
0613 | 1169.0] 1.9 x 1 - | 216 | 99.4f 7.54 }52.8 |[3.98 - -] 0.30 135 J3.0% | L1x 0 - 51 Thx 10 f -
0614 | 11897 9.0 x 1 ; < | 1w {110.0] 5.26 | 53.8 |2.83 . -1 o | - - 1 9ax10” f6.6x107 f-]66x107 |-
0615 }1196,0 ) 7.2 x 10 21 144 1110,0) 418 ] - - - 2 - - - "6 - 4 | e
0616 1156.2| 4.0x 107, |- | 216 86.51 8.32 1516 |4.29 ° - | 0,20 [5%.1 }0.01 6.2 x 10__5 2.0x10 «]1.0x 10_6 -
0617 | 144,11} 3.0 x 10 HE thd ] 110.0] 7.4 | 53.3 |3.98 - - | 0.12 0 0 1.8 x 10-‘5 - - 1 x 10-6 -
o618 | 1165.5 | 2.4 x 02 [ | 96 |w0tz| 773|516 [3.97 - -l o e - el - NEEIT AR
0619 |1165.2] 2.3 x 10 g - | 120 |1TAT] 5.74 | 50.8  12.92 . -1 0.38 139.1 J0.15 | .3x 10_5 - -1 1.2 10_7 -
0620 | 1166.7 | 3.4 x 10 "2 < | 96 [101.2] 6.82f50.6 |3.45 - -1 01 - - | x0 - -13.0x%0, -
0621 | 1160.9 | 3.1 x 1 2 - 8  I111.0] 7.70 | 50.4 ]3.88 - - | 0.12 0 - 2.8 x 10_6 N 6.0 x 10_6 o
0622 | 149,41 3.2 x 10 211 T 6.53 ] 50.3 |3.28 - -1 0.13 |37.5 ]0.65 | 6.2« 10_6 150, |- 2.5 x 10_7 .
0623 | 1169.2] 1.5 x 107, | - | 144 |110.0] 6.29 | 54.6 |3.43 - - | 0,13 |50.0 }0.07 | 6.2x 10 13x10 ¢ Je 1.4 x 10_7 -
0624 | 1161.7] 2.4 x 10 g - | 14k J110,0f 7.66 | 54.0 414 - - | 0.22 |37.0 |0.08 4,7 x 10_5 2,1x 10 - }33«x 10_6 -
0625 | 1172.3] 2.1x 2 -1 9 1.2} 7.22§51.6 }3.712 - -1} 0 - Tob x 10 ¢ - 6 |89 0,1 -
0626 | 1159.5 | 3.1 x 1 2 - | 120 174,77 5.98 | 50.4 |3.01 - -] 009 0 - 6.2 x 10 ¢ | 42x 10.7 -]78x10" -
0627 1 1155.2¢ 2.9 x 1 - | 216 | 99.4] 6.72 | 51.3 | 3.45 - 41-10 0 0 4{10_6 6.1x 10, |- - al-
0628 | 1155.11 3.9 x 1 % - | e f110.0) 7.3 | 55.2 [e06 | 3.0x 10 Je | 0.12 }66.7 10,08 } 7.8 x 10, k2 x 10_7 el 42210 |-
0629 171,31 1.3 x 2 - 96 [101.2] 6.4 | 51.4 }3.32 N b 0.10 |41.7 |}0.04 6.2 x 10_6 Dol x 10_7 - - -
0630 |1163.2} 2.5 x 0,1- 216 ] 86,5} 7.08 | 50.6 ]3.98 | 8.9x107 |- | 0.07 |55.5 JO.04 | &7 x 10_5 3.0 x 10 - s
0631 ] 1155.9 | 4.4 x 10 21 96 |101.2] 4.9% | 49.2 }2.43 = 4 ]- ]9 [50 11.5 1.9 x 10 el B RE R 10_7 -
0632 | 1161.24 2.2 x 10 21 120 |174.7) 5.61 ] 50,0 |2.85 1.5 x 10 - { 0,13 0 - 6.2 x 10,6 2.5 x 10-6 -] bbx 10_5 -
0633 |1162.9§ 2.0 x 10 |- 1 11001 7.02 1 53,1 13,73 - - [ 0.09 | 9.1 J0.01 | &7 x10 o 2.9 x Vg |=]13x104)-
063 [1172,8% 2.1x 10 2| 96 f101.2) 7.37 { 51.2 |3.77 - - 1005} 0 - &7 x 10_5 5.7 x 10 - | 6.4 x Wele
0635 §1169.8 ) 2.4 x 107" | = | 216 99.41 6.56 | 51.6 ]3.38 - - | 0,03 0 - 1.3 x 10 - -} 1.8x10 -




Table 3.1.17
Long End Plugs (7th Dslivery, Seven Element Rig)

Original First Impregnation Second Impregnation 3 Inpr,
Pre- | Visc. . Sec. . Sec.,
Perneab, » Resin- | Carbon Permeab, | Resin= | Carbon 2 .1 |« |Psrmeab, o

o. Weight (press.dec. )] & p?lym. of Uptake | Yield Carbon (press.dec.) IS |Uptake | Yield Carbon | Perneability, ca’ sac”! T a? sect .g

g cal sec=1 | & | Tine | Topr. 1 g Conte 1702 o1 |5 1 1 Cont. | (Press.Dec.) | (Vac. Dac.) 8 (Vac.Dec.) | &

| hrs | P y4 4 :

BP 1 | 1045.5 | 5.4 x 10:% - | 216 } 10,2} 5.56 | 47.3 | 2.63 - - | 0.15 }37.5 ]0.06 | 6.2 x 10:2 2.8 x 107 |- - -
BP 2 [1040.91 6.6 x 10_, 1 - | 504 } 80.3] 9.04 150.7 | 451 - 4 |- 0221333 0,07 (10_6 spalled dyring measuring
8P 3 {1048.0| 4.1 x 'IO_2 - | 216 | 110.2) 7.27 | 49.9 | 3.63 3.4 % 10 - 1 0.3 j17.1 }0.07 4,7 x 10_6 1.9 x 10-9 |- -
BP 4 J1035.8 ) 5.3 x 10_2 - | 216 | 99.4] 8.98 {50.5 | 4.53 SR Rl S 2.0 ]o.05 &7 x 10_5 3.5 x 10_5 - - -
BP 5 | 1038.0 ] 5.6 x 10_2 - | 216 p10,2) 7.48 | 49.9 | 3.73 2,0 x 10 - | 0.14 }60.0 }o0.08 1.5 x 10_6 11 x ‘10_7 - - -
BP 6 ] 10329 6.4 x 10_2 - § 504 80.31 9.54 150.3 | 479 - - | 0.23 132.0 f0,07 1.6 x 10_6 6.2 x 10 - - -
BP 7 §1043,3¢% 5.9 x 10_2 - | 504 80.3 1 8.79 | 50.4 | 4.43 - - 1 0.23 }36.0 }0.08 9.4 x 10_5 1.1x 10 . e
BP 8 |1046.1] 4.0 x 1()_2 - | 216 | 110.2] 5.82 {47.1 | 2.7% - - §0.37 j42.5 0,16 | 7.7 x 10.6 - 41 3.6 x 10 -
BP 9 }1025.6] 7.3 x 10._2 - | 504 | 80.3] 9.80 ] 50.4 | 4.9 - - 1052 139.3 Jo.20 | 7.8«x 10-6 4,0 x 10_6 - - -
B 10 [ 10312 | 1.6 x 107, [ - | 216 | 99.4] 0.4 | 512 | .83 - -fomlo Jo |6axw] feaxw |- - .
BP 11 J1045.1 | 4k x 10_--2 - | 216 | 110.2] 5.99 | 43.3 } 2.60 - - 1051 J49.1 ]0.25 1.3 x 10_6 9.9 x 10_6 - - -
BP 12 11032.8 | 6.9 x 10_2 - | 216 | 110.2] 6.66 | 48.2 ] 3.21 - - 10.21 J13.6 ]10.03 6.2 x 10-6 2.1 x 10-6 - - -
8P 13 §1038.8 | 5.3 x 10_2 - 216 p10.2) 7.0 | 49.9 | 3.64 - - §0.22 §16.7 }o.08 ] 6.2x 10.5 Lix10 |- - -
o 1 |1009.8 [ 3.9 x 10T - | 216 [0z 693 9.2 |3 . - |06 Jio.o fore lasxw |- e f63xw07 |-
BP 15 |1037.2] 5.2 x 10_2 - ) 216 99,4 ) 9.43 | 92.0 {490 - - | 0.09 0 0 7.8 x 10 5 T4 x 10 - e
B 16 | 10625 | b5 x 0T, | - | 72 J0.] 7.2 [ 553 | 3,98 - - |02 fre2 Joou |B3xwl | - « frex 0] -
BP 17 110455 | 3.8 x 10,0 - | 72 |140.1] 6.87 }55.6 |3.82 - -joof o |- 3.0 x 10_ vl AR b
8P 18 | 1042,2 § 4.4 x 10;2 - 1216 99.4 1 8,53 | 48.9 | 4.19 - - 10,16 }11.8 }0.02 1.6 x 10 4 5.3 x 10 - - gl
BP 19 §1044.0 | 4.2 x 10_'2 - | 216 }190.0] 6.96 | 46.0 |} 3.02 - - 10,3 }45.9 10,16 1.3 x 10:6 - gl 4,1x 10 -
2 10311 ) 68x 10,01 72 |wo.1] 7.86 [55.1 |43 - |- fow pe foos |oaaxwl foexwl f- 1 - .
BP 21 }1039.1 | 4.6 x 10_2 - | 216 99.4 1 8.57 | #7.0 | 4.03 1.3x10 - 1017 | 5.5 }0.009 | 3.1x 10_5 1.0 x 10_6 - - -
BP 22 | 1037.3 ] 5.9 x 10;2 - 1216 110,21 6.36 §49.7 }3.16 - - | 0.12 J15.4 0,02 1.2 x 10_5 2.5x 10 |- - sl
BP 23 110409 § 5.7 x 05 0 = | 72 J10.1] 7,50 §55.6 417 - -loz] o |- 5.5 x 10_ I L AN
BP 24 §1041.7 | 4.5 x 10_2 - | 504 | 80.3] 8,70 |50.5 |4.39 - 5 0.16 §16.7 ]0.03 4,7 x 10 5 6.6 x 10-6 . - -
BP 25 ]1046,9 | 4.4 x 10“2 - 1 72 180,11 6.51 | 50.0 |3.25 6.7 x 10 - {013 | 7.1 o009 | 1.2x107 J6.6x 107 |- -
BP 26 11032.7 | 7.6 x 10_2 - 72 |10.1] 7.63 ] - - - 2 § 7
BP 27 §1033.8 | 7.0 x 10"2 - 1216 99.4 7 9.27 150.9 | 472 - « 10,22 | 16.7 }§0.04 4,7 x 10:6 1.8 x 10-6 -
BP 28 §1038,015.5x 10 o 216 | 99.4) 9.10 }51.6 |&T0 - < 0.1 LT J0.05 6.2x 10 1.7x 10




Tables

3.1.17 (Continued)

Long End Plugs (7th Delivery, Seven Element Rig)

Original

First Impregnation '

Second Inpregnation

-..L9_

Pre- | Visc. Sec. Sec.
No. Height Pernead. 1 o polyn. | of C?rbon arbon Perneab. = Ce'lrbon Carbon | Peraeability, cn? sec™! 2
(press.dec.) [ | 5. Yield (press.dec.){ € Yield YiC <
g el sec-1 | & | Tine | Inor, 1 Cont. | 27 17| & ” Cont. |({Press.Dec.) | (Vac. Dec.) g
e 1 hrs cP A o= i o=
29 |07 59 x 02 || 2 |0 5.5 4,19 - |- oo Jore | x| - |-
BP 30 | 1028.0 | 8.3 x 107, 216 | 110.2 44,0 | 2.8k - 0.88 | 45.2 [0.80 | 3.5 x 10 -
BP 31 | 1043.7 ) 7.0 x 10, 216 | 99.4 5.4 | 468 . 0.16 | 9.4 J0.05 | 3.1x 10 [3.0x 10,
BP 32 | 1030.11 7.3 x 10_, 216 | 99.4 51.5 | 4.95 - 0.21 1 13.0 0.03 | 3.1x 10 ¢ }9.0x 10,
BP 33 1 1045.7f 5.1x 10 , 216 | 110.2 49,9 §3.59 - 1.22 1485 | 0.49 | 6.2x 107 |5.1x 10
3P 34 110500 | 3.k x 10, 216 | 99.4 51.1 | 414 - 0.11f 0 - 7.8 x 107, [1.3x 10,
BP 35 | 1043.9 1 4.8 x 10, 506 | 80.3 49,5 3.9 - 0.21 f 26,1 1005 | 6.2x 107, | T.hx 10,
BP 36 | 10319} 7.2 x 10, 216 | 99.4 51,4 | 4.87 - 0,18 0 - 3% 1077 {4 x 107,
BP 37 | 1048.0 | 4.k x 0, 72 | 140.1 56.1 | 3.85 - 0.8f 0 - 1.3 x10-§5 6.0 x 10
BP 38 | 1043.0 | 4.3 x 107, 72 | 140.1 53.5 |3.70 - 0,40 326 [0.13 | 3.1x 10 . 2.4
BP 39 | 10421 | &7 x 107 216 | 99.% 48,0 ]4.15 - 0.21 1217 |0.05 | 2.9 x 107, - k2
BP 40} 1041.0 § 7.8 x 107, a6 | 99.4f 9.21 |50.9 |4.72 - 0.131 0 - 47 x 107, [ 3.6 x 107,
BP 41 | 1048.3] 3.6 x 107, 504 | 80.3] 7.89 |49.4 |3.% - 0.21 § 348 [0.07 | 7.8 x 10 | 6.6% 10,
8P 42 | 1033.8 5.7 x 107, 216 | 190.0) 7.19 | 48.2 |3.46 - 0.20 §19.0 f0.04 | 6.2x W o | 4B x 10,
BP 43 11037.5 | 5.7 x 10, 564 | 80.3] 8.21 |50.1 &1 < 0.24 §23.1 1006 f 3.1x 107 f6.0x 10
8P 44 110325 | 7.9 x 10, 216 | 190.0) 7.81 1 47,3 {3.69 [5.8x 10 0.15 { 6.7 0,10 | 1.2 x 107 15.2x 0
8p 45 | 1039.4] 6.3 x 10 504 | 80.3] 9.20 {50.5 |&.65 . 0.26 | 0.7 |0.03 | 1.6 x 10 | bbx 107
8P 46 | 10245 1.3x 10 ) 216 | 110,21 9.09 | 50.4 |4.58 - 0.29 | 548 [C.16 | 6.2 x 10 | 1.3 x 107
BP 47 110331} 5.9 x 1077 216 | 110.2] 6.84 |51.5 |3.52 - 0.21 1391 10,08 | 1.1x 075 |20 x 10
8P 48 | 1031.1f 7.5 x 10, 216 | 190.0( 7.93 | 47.5 (3.7 - 0.28 1200 [0.08 | 1.2x 10 | 2.8 x 10
BP 49 | 1045.10 7.1 x 10, 216 | 110.2] 5.0 }50.5 {2.73 - 0.2 7.7 fC.009 | 3.8 x 107 -
8P 50 [ 1049.5] 6.2x 10_, 216 | 190,04 7.24 }46.7 [3.38 - C.2k | 1.5 003 f 2.2x 10, -
8P 51 | 1036.3 | 6.5 x 10, 216§ 190.0f 7.31 §43.3 | 3.1 - 0.45 | 39.6 o.18 | 6.2x 10‘5 1.2 x 10‘6
8P 52 | 1033.8 [ 4.8 x 10_, 216 | 190.0} 6.89 f46.2 |4.42 - 0.51 | 46.3 |o.2s } 1.2« 10‘6 1.9 x 10‘6
8P 53 | 1038.0 7.1 x 107, 216 | 190.0f T7.64 | 448 |3.42 - 0.37 | %0.0 J0.15 ] 9.4 x 10‘6 2.1x 10'7
8P 54 [ 10307 6.3x 10, 216 | 10,7 6,14 [ 47,9 { 2.9 - 0,26 | 46.7 10,13 | 6.2 x 10 | 9.8 x 107
BP 55 | 103.5] 5.9 x 10 . 216} 110.2] 5.99 | 46.1 | 2.76 . 50.0 §0.07 | 2.8« 10'6 -
18P 56 | 1046.4 | 4.9 x 107 5046 | 80.3f 8.40 [ 49.6 |4.17 - 6.7 ]0.08 {1077 |k x 10-7




Table 3.1.17 (Continued)
Long End Plugs (7th Delivery, Seven Element Rig)
Original First Impregnation Second Inpregnation 3rd Impr.

. Perneab, |2 Pre- | Visc. Resin- } Carbon Sec. Perneab, |2 ]Resin- | Carbon Sec. Permeability, cn? soc=1 =2 |Permeab, ]2
to. Height ( ¢ < | polyn.} of ‘ . Carbon RYERR ; Carbon <l 2 1 [E
press.dsc.) | S ” Inor Uptake | Yield Cont (press.dec.) 2 |Uptake | Yield Cont. | (Press.Dec.) | (Vac.Dec.) | & cn° sec g
9 en? sec=1 |2 ;me rel # 4 " | on? sec-1 || i 1% U U e (Vac.Dec.) |

rs cP Z jA
BP 57]1032.2 | 6.6 «x 10'% - | 504 |80.3 ] 9.43 [50.1 4,72 e 6.32 1 22.9 | 0.07 (10"6 4,2 x 10-7 ] - - -
6P 581 10640 1 69 w 10T |- | 26 1i0.2 575 1488 | 291 a3 0™ [« o1 | 150 f0.08 | 22wr0d| - - [3.0x 08 |-
BP 591 1039.4 | 4.3 «x ‘IO:_1 - | 216 |19c.0 | 6.53 | 46,7 3.05 - - 0.27 | 5.7 | 0.14 2.6 x 10-6 - - 2x10° |-
BP 60{ 1020.8 | 1.4 x 10_2 - | 216 }110.2 | 9.30 | 49.7 4,52 - - 1037 1 45.0 | 0.17 7.8 x 10_6 5.5 x 10-6 - - -
BP 61] 1038.6 | 6.0 «x ‘IQZ - | 216 [110.2 | 7.07 | 47.9 3.39 - - | 0.16 [ 17.6 | 0.03 6.2 x 10_6 1.8 x 10_6 - - -

BP 62| 10349 | 8.4 x 10 21" 504 ] 80.3 | 9.58 |50.4 4,83 - - 1 0.28 | 23.3 | 0.07 3.1 x 10_6 2.3 x 10_7 - -

BP 631 1053.3 | 3.7 «x ‘IO__2 - | 504 | 80.3 | 8.54 | 444 3.7 - - | 054 ] 81,3 | 0.4k 4,7 x 10_5 £3x10 - - a2
BP 64] 1050.4 | 3.7 «x 10_2 - | 216 |190.0 | 5.85 | 43.7 2.56 - - 10,80 | 4.5 | 0,37 3.0 x 10_6 - - h1x 10 |-
8P 65]1037.3 f 4.7 x 10 °]- | 504 |80.3 | 9.00 |49.2 4,43 - - | 6.2 | 12,5 { 0,03 (105 3.3x 10 - - 61
8P 66| 1042.4 | 7.6 x 10 =2)- | 216 |110.2 | 5.89 |50.0 2.9 - - | 0.08 0 - 6.0 x 10° - - |48 x 107 |-




...69_

Table

3.1.18

Short End Plugs (1St Delivery)

Original First Imoragnation Second Impregnation

o st | el Lo [ o [Feio frobn Crton| G5 | ersste | o o |coran| 5 | persatiiy, o el |
g en secml |2 | Tine | Iopr. tptake Condent Yield | cont. (pregs’dff%’ 2 bqu.e Conten Yl; Cont.| (Press.Dec.) | (Vec. Dec.) |

52 | hrs P % r i z cne seg =l ~ o : o=

65 [885.7 [ 4.0x 02 |- oo | ge] sz (830 | - | - A P2 N S A ; ) )
0066 187193 |8.2x 107, |- f200 | ouf 9.06 | 862 | - - - 12l - - - - - - -
0067 |875.4 | 8.3 x 10_2 - {200 9h, 4| 8,64 | 8.3k [51,8 | 4.47 3.2x 10 4 -{0.27 | 0.076 | 40 {0.01 4{10 - -
0068 |877.8 | 6.9 x 10 2 |- 200 9h. 4] 9,17 | 8.65 514 1472 1 2.7x 10 |- 0.67 | 051 }32.2 |0.22 - - 2
0069 {8729 | 8.7 x 10'2 - | =0 9h k] 9.43 | 8.98 - . Y £ - - - - 5 - -
0070 1874.2 | 7.4 «x 10:2 - | 200 O, 4] 9,25 | 8.63 §51.7 [ 478 | 3.3x 10 f-|0.47 | 0.26 |28.0 0.13) 1.6x 10 - -
0071 (877.1 | 7.7 x 107, f- f200 | oh4f 8.5 | 8.4k | - - - s2l - - - - - . -
0072 18718 | 3.8 x 10_2 - 1210 107.0) 427 | 3.7% {505 ] 2.16 | 1.5 x 10_5 -1 1.29 | 0.65 2.2 |0.33 4{10_5 - -
0073 1877.2 | 3.1« 10_2 - 1210 107.01 8.25 | 7.61 }47.4 }3.91 | 3.9x107]-]0.20 ] 0,055 0 0 2.2x 10 - -
0074 |882.4 | 3.8 x 10_2 - | 200 94,41 8.33 | 7.96 - - - 2 - - - - - - -
0075 18775 17.6x 107, - {200 | ohbf 062 f 8k | . f - ] 1 e - - - -
0076 [877.0 |3.4x10 " {- 1210 |107.0} 8.78 | 8.26 }51.4 |4.52 | 6.2x107}-10.211 0.03 4(10 - -




Tabls 3.1.19
Short End Plugs (an Delivery)

Original First Impregnation Second Impregnation 3"dr Impr.
No. | Weight (pf\:::e::c)f? z;;;m X;SC' Resin- }:olym.— Czllrbon (S;j»c«b ’Pcheab. 2 Rles%n- Ciar‘bon gfimp Perneability, cnsec=1 £ PeEmeab: 2
g I N Uptake ] Content | ¥ield wress.dec, ) S Uptake | Yield n . < b ené sec”! |3
ené sec™! 12 | Tine | Irpr. P Cont. CRN IS Bt e o | Cent. |(Press.Oec.) | (Vac. Dec.){ 5| /v 5
2|, A % y4 o cné sec =1 I e pa & | (VacDec. )|
hrs §cP ~ » ‘
0224 | 877.4 | 4.2 x 10:2 - | 216 131 8.59 | broken during curing - 31 - - - - -l -
0225 | 878.4 | 4.2 x 10_2 - | 215 131 8,93 | 1.59 511 {45 | 9.4 x 10_5 -1 6.27 0 - (10 £ 1.2 x 10_7 - -
0226 |882.5 | 2.6 x 10_2 - | 216 252 8,55 | 7.88 50,5 1%.32 | 5.7 x 104 -1 0,26 0 - < £ 4,6 x 10_7 - -
0227 | 879.8 | 3.1«x 10_2 - | 216 252 8.90 | 8.23 50.6 | 4,52 | 1.4 x 10_1+ -1 0.13 0 - 10 - 4,1 x 10_7 - -
0228 }869.0 | 3.7 x 10_2 - | 216 252 8.91 1 8.37 50,4 J4.49 | 1.7 x 10_5 -1 0,20 | 15.8 | 0,03 (10_6 1.7 x 10"7 - © 8
0229 §877.5 | 3.9 x 10~2 - | 216 13 8.45 1 7.32 515 [ 436 | 6.3 x 3_5 -1 0,15 0 - 3.2 % 10_5 9.1 %10 " |- | 5.0 x 10.7
020 §873.2 } 3.8x 10_2 - f215 131 8.74 1 7.7 511 P41 ] 6.2 x 10 N 0 - 1.7 x 10 - -1 1.1x10
0231 8945 | 1.3 x 10_2 - | 168 75 7.43 | 6.93 - - - s 3 - - - -6 -l -
0232 1890.0 | 1.4 x 10_2 - 1528 178 7.21 | 6.34 50.1 13,61 1 9.8 x 10 -1 0.30 0 - 1.8 x 10 25 x 10 )- -
0233 1878.0 | 4.3 x 1,0-2 - 1192 185 8.0 | 8.06 - - - 3N o- - - - - - -
0234 1879.9 | 3.2« 10_2 - 192 185 8.1 .68 - - e il - - - -6 - ol -
0235 1885.3 | 2.7 x 10_2 - 1528 |18 8.2 7.42 5.4 14,26 | bh x 10_5 -1 0.21 0 - <1C_6 1.3 x 10_7 - "
0236 | 894.8 | 1.4 x 10_2 - 1216 131 6.50 | 5.58 514 1355 | 2.9 x ’3_5 -1 0.17 0 - 1.8 x 10 5 50x 10 |- 12.0x10 7
0237 }876.6 | 4.3 x 10_2 - ] 168 75 8.60 | 8,20 56,0 4,18 | 3.0x 18_4 -1 0.07 0 - 1.5 x 10 I ik 5.8 x 107
0238 1873.5 | 4.2« 1‘0_2 - | 216 252 5.89 ] 8,31 50,9 420 | 1.1 x 10 -] 0.16 0 - 07 {3.6x 107" |- -
0239 |866.2 | 3.2 x 10_2 - 1192 135 9.10 | 8.5 53.0 | - " 5 - - - - - 35l -
0240 1878.4% ) 2,5 x 10~2 - 26 252 8.5 | 7.9 50,86 1433 | 6.1x 10 -1 0.03 0 - {10 B.6x 10 |- -
0261 1877.7 | 3.1x 10‘2 - 1215 252 8.50 | 7.9% - - - il - - - - . - -
0242 |881.4 [ 3.1x 10_2 - 168 75 8.24 | 17.70 - - - 3] - - - - - - -
0243 1875.8 1§ 3.2 x 10_2 - 1192 135 8.95 | 8.3¢9 - - - - - - - - al- -
0244 1873.4 | 3.6 x 10_2 - 1240 75 8.7 - 8,31 - - sl 0.16 | 6.67 | 0.01 | 2.2« 10_6 8.9 x 10_7 -]12.3x10
0245 |892.8 | 1.3 « 10_2 - 1148 75 T.44 1 4,65 40,3 13,59 | 2.0 x 10 -1 0.1 0 - 410 1.2x 10" }- -
0246 |867.7 | 4.0x 10”2 - 1216 131 8.78 - - - "5 3l - - - -6 - 8l -
0247 }896.4 | 2.2 x 10_2 - |528 173 7.59 | 5.1 49,7 13.52 1 2,1 x 10 5 11 C.34 0 - (10 6 9.3 x 10"7 - -
0248 1895.7 113 x 10, |- 1528 193 7,30 | 6.24 [ 49,2 3,49 | 2.0 o ]-103] 0| - (10 |1t x 107 |- - %
0249 1680.9 | 2.9 x 10_2 - 1192 135 7.89 | 6.93 50.4 13.98 | 3.8x 10 -10.07 | 0.0 - 1.3 x 10_5 - - [ 1.1 10.5
0250 18825 13.0x10° |- |54 72 8.21 - 46,8 4,09 - -4 0,16 | 13.3 ] 0.02 | 3.7x10 - - 12.7x10
0251 {875.5 |4.1x 1072 | 240 12 8,35 - 50,1 | 4.43 - -1 0.22 | 5.0 0.01 | 6.4 x 10-6 6.3 x 10-7 (- |8.3 x 10-7




Table 3.1.19 (Continued)
Short End Plugs (279 Delivery)

LL =

Original First Impregnation Second Imaregnation 3rd Inpr,

No. | Weight (p‘;::ﬁez:; ke P;;-q szc' Resin- | Polyn.-| Carbon (S:frc'b Perneab. |52|Resin- | Carbon (Sizit.)on Permeability, en? sec- £|Permeab, |2
g - 8;0_1"% ?’im:' In Uptakef Content| Yield | -° * l(press.dec.)| 2| Upteke | Yield £ cn? sec g

Kl er.| Vg 1 g Cont, 2 sec-1 12| ¢ X Cont, | (Press.Dec.) [ (Vac.Dec.) | & (Vac.Dec,) | £

hrs | P 2 A

0252 | 896.6 | 1.3x 102~ 192 | 85| 639 | 5.3 [s0.1 [3.20 [27x100|-f 062 [ 5.3 | 0.3 1.9x106 naxwT|-| - -
0253 1882.8 | 3.5 x 10:5f | 528 | 78 } 8.56 | 7.46 f517 |b3 | ere0d 1) 016 | - - - - 3] - -
0254 8825 [ 3.2x 107 |-| 528 | 18| 8.6 | T fs5o.b |41 [5.3x902 |- 02 | o < xS as x| 1.9 x 107 -
0255 | 8960 | Lhx 10771 -) 528 | 108 | 7.3} 630 149.2 |3.61 f2uxtw0 -] 03| 0 | - o praxwe - - -
0256 {8716 | 4.5 x Wl -| 216 | 252 8.93 | 8.27 51,0 f&55 [ 21k 1T (-] 019 | - - - - - -
0257 18810 | 3.9 x W07, |-f 168 | 75| e.41 ) .87 | - - - s - - - - 5 - -1 sl
0258 1879.2 | 4.7 x 05| -1 216 | 131 | 882 | .74 f50.6 |46 f6hx w0 | 0.20 f 0 - | 20x” - |- -
852% 278.6 ATx 10 - 226 131 ] 8.53 | 8.00 [51.1 |436 | 7.5x 107 |- 0 - Q07 fE2x 107 - [T 0T -
M7 p e e | o5 s83 | e |- - - 2| - - - - - -1 -

0261 {8769 | 5% 072|-| @0 | 12| om | - | [ww Lo (e | oo | a0 [ e |- s a0 -
0262 | 883.4 | 2.6 x 10| -] 216 | 252 | 857 | 7.9 [60.6 | 443 | 5.1 x 107N | 0.0 I SV LR e B -
0263 |883.0 | 2.9x 0 |-f 0.1 72| 807 | - faer fuot faoxtwt]-]ow | o | - 0™ f52x07 | 560 07 -
0264 1875.6 | 3.7 x 107, |-] 628 | 118 | 8.83 | 8.09 [51.6 | - . 2| - - . . - -l - -
0265 {8741 [ 4.3 x 10, || 168 | 75 | &2 | 8.2 | - - - 2| - - - - - -l - -
0266 |880.2 | 4.1x 1075 | 192 | 185 | 8.4 | 7.95 | - . . 2| - - - - 4 . - -
0267 18823 | 3.3 x 107 || 192 | 185 | 7.8 | 6,97 |50.7 |400 | bbx 10'2 -los | o - s o0 |- [0 x w0
0268 |880.1 | 3.8 x 107, (-] 528 | 178 | 8.68 | .65 [51.6 |48 [13x 0 f-f 018 | o - o fuex -] - -
0269 1863.2 | 3.8 x 10 |- f 216 | 131} 0.% | 7.89 511 fL6T | 1.8 0 )] 0.2 | - - - - il - -
0270 18841 | 3.2x 107, |- 528 | 178 § 8.08 | 7.41 | 516 |47 | 2.bx 107 |-} 0,02 | 0 - (10 13.2 *no'f3 -1 - -
0211 |897.8 1 1.3 x 0,1~ 20 | 12 ] 619 | - fs0.2 f3.u - -10.08 | 0 . <107 [9.3x 07 |- - -
8272 891.8 | hx 0 - 168 | 75| .91 | 751 | - - - . . . - - AL - Sl
73 1810.9 | 3.3 x 0,0 - 216 | 252 | etk 813 f513 Jhde | 12x 0 )| 0.0 | - . Qo7 |10 x 07 |- |73 % 07, | -
0274 1880.8 | 3.8 x 10, |-} 163 5] 8.5 | 8.03 |50C 402 |57 x 07~ 007 | € - 8.9 x 10 [9.8 ¢ 1078 - [1h 07T
0275 1881.5 | 2.6 x 10 |- 260 | 72 | 706 | - 483 [3.59 - -l ot oo - ¢ Jeax |- |12 x 07
0276 {8843 fobx 0T f-f 192 | 45 [ .81 ] . | - - - 2| - - - . - - ]
0277 18843 | 3.3 105 |- 1 216 | 131 | 8.1 | 7.09 |50.7 [&.13 | 6.5 x 107 ]-] 018 | o - |25 x 07 - 5.9 x 07
8;}’3 ggzs 39x 10, |- 188 | 75| o | 6.33 | - . - sl2| - - - - - - -
9 |35 0T f-| 192 | 135 ) 822 f 768 |50.2 [ 413 f 0 x 107 |-1 011 | 0 - b 1.0 x 1077 |- - -

0280 |879.2 2.8 x 102 |-| 216 | 252 | 8.47 | w63 |50.7 w30 [toxt0t|- o2 | 0 | - | 20x107? - <12 x 107




Table

3.1.2

Short End Plugs (5t Delivery)

'ZL—

Original First Impregnation Second Impregnation 3rd Impr,
Ho. | Weight ( Perreab. 0 Pre- | Visc, Resin- | Carbon Sec. Permeab. o | Resin Sec. Perneability, cmzsec"1 o | Permeab,
press.dec.) | | polyn.f of |, ) Carbon | o ¥ Carbon 15"
9 en? sec=1 | € { Tine | Inpr. Jptake | Yield Cont. (Press. cec.) g | Uptake Cont. | (Press.Dec.) | (Vac. Dec.) | S ] ST S¢
kD )3 cal sec=? |2 y4 ’ i * Ui s 1 (Vac.Dec,)
=1 brs cP y4 y4 il
0338 ] 670.0 | &.1x 1072 108 |13 | 8.40 |51.3 | 43 - -fo2f o < | Gex 08 o2 x 07T |- |15 ¢ 1078
0339 | 873.9 | 4.0 x 102 132 | 124 | 8.96 ]50.9 | 4.56 - 0.31 | 1.3 |0.04 (0, |12 x 07 -
0340 | 871.5 | 3.3 x 10-% 132 [ 126 | 9.2 [47 | 455 - 0,22 | 5.0 |0.01 | 6 x 1 f1.6x 107, 5.9 x 10'2
0341 | 860.5 | 7.6 x 107, 108 | 133 ] 9.89 |50.9 | 5.03 - 0.7 | 0O - | 80x Wy [T X 0 4.0 x 10,
0342 J 872.1 | &b x 107, 132 | 126 | 8.04 }50.1 | 4.01 - 0.9 | 5.9 10.01 | 1.0x 10, - 17 x 10
0343 1871.0 | 4.9 x 107, 132 | 12 | 9.51 [51.6 | 4.91 - 0.4 | 0 - | 22x 10, - 2.4 x 107
0344 18628 | 7.3 x 107, 159 | 190 | 8.03 [49.8 | 4.00 - 0.30 | 18.5 J0.06 | 2.8 x 10 - 6 4,5 x 10_¢
0345 1856.9 § 7.3 x 10, 108 | 133 [10.4k }51.9 | 5.42 - 015 | - - | B x 107 1.8 x 107 T4 x 10
0346 1 869.4 | 4.6 x 10_, 108 | 133 ] 7.95 |50.5 | 4.01 - 0.17 | 13.3 }0.02 €10 19,9 x 10, -
0347 1869.7 | 3.6 x 10, 108 | 133 | 9.31 }52.6 | 4.8 - 0.26 | 8.33[0.02 f 6.k x 107 |47 x 107, - 4
0348 1869.9 | 4.2x 10, 108 | 133 |8.92 50,5 | 450 - 0.29 | 26,9 | 0.08 | 8.0x 107 J 6.7 x 10, 1.9 x 107
0349 }862.0 | 3.8 x 10, 132 | 126 | 9.8% 50,7 | 499 - 0.31 | 214 0.07 | 8.0x 107, 3.9 x 107 -
0350 1870.1 | 4.7 x 10, 108 {133 | 9.3 516 | 4.81 - 0.2 | o© - | 10107 - 4 2.0 x 107
0351 1 868.6 | 3.8 x 10, 108 133 | 7.77 |52.0 | 4.04 - 0511 0 | = | 3.2x 10, 3.7 10 -
0352 1866.5 | 4.5 x 10, 108 | 133 | 7.97 {50.2 | 4.00 - 0.26 | 30.4 |0.08 <107, 118 x 10°7 - 4
0353 | 872.2 | 4.4 x 107, 132 | 120§ 8.21 |50.2 | 412 - 0.21 | 0 - ] 33x 10 - 9 2.1x10°
0354 1867.5 | 4.2 x 107, 132 | 12 | 9.86 F40.7 | 450 - 0.26 | 20.8 10,05 | 3.2x 107, f4.2x 10 -
0355 |868.8 | 3.7x 10, 108 | 133 | 6.19 | €65.8 | 4.07 - 0.49 | 6.8 10.03 | 3.2x 10 |49 x 10, -
0356 1871.2 | 5.5 x 10, 08 | 133 | e.67 |50.7 | 4.39 - 0,40 1 19.4 10,08 | 5.7 x 107, | 4.7 x 107 ;
0357 |86.6 | L3 x 10, 132 | 126 ] 9.93 [51.4 | 5.10 - 030 | 13.7 0,06 | 8.0 x 107, | 1.1x 107 3.4 % 107
0358 |863.4 | 6.2x 10, 132 | 12k | 8.96 150.0 | h48 | K6 x 107, 0.3 | 9.7 010,03 | 8.0x 107 f6.4x10 9.5 x 107,
0359 1879.6 | 5.1x 10_, 132 |12 | 7.1 J419 | 298 | 2.9x10 0.19 1 0 - | wBx 107 - 4 1.0 x 10°
0360 1863.1 | 4.7 x 10, 108 | 133 ] 8.05 |51.4 | 4t - 0.30 0.06 <107, 1.8 x 10 -
0361 |866.7 | &.1x 107, 132 | 124 | 8.61 150.0 | 4.30 - 0.22 - | W8« 10:2 3.6 x 10'?, -
0362 |868.4 | 2.9 x 107, 132 | 12 | 7.81 150.0 | 3.90 - 0.22 0.04 | &8 x 10", f3.3x 107, -
0363 1868.4 | 4.6 x 107, 108 [ 133 | 3.54 |51.8 | b2 | 2.4 x 107 0.19 0.06 . 1.6 x 107 | 1.1 x 107, 1.1 x 107
0364 873.5 | &.2x 10 132 | 126 | 8.9% |51.1 | 457 - 0,24 0,05 | 4.8x 107, |49 x 107, - %
0365 |876.0 | 4.4 x 102 132 | 126 1897 [51.8 | 4.6 - 0.2 - | 9.6x107° f21x10 5.3 % 107




Table 3,1.20 {Continued)

-gL-

Original First Impregnation Second Impregnation 3rd Tmpr,

Parmeab, Pre- | Visc, . Sec. Permeab, . Sac. . 2 e - o

No. | Weight (press.dec.) ég polyn,1 of Re:l;- Cari:n Carbon | (Press.dec.) | Reilz- S?rgzn Carbon Perneability, ca® sec~l ¥ Pegmeab: z

g cn sec~1 g |Time | Impr, Upza s Y;e Cont. cnl sec”! | Upza y 1: Cont. | (Press.Dec.) ] (Vac. Dec.) | § Eza s;c ) &

| s P | % = FA % - == yac.UscC.

o366 fer3.9 455 0-2 |- o8 |13 | o0 |519 |em - - Lo |2t Joor | nteng el |- fasxn |-

0368 }873.9 | 3.9x 10 2 |- 132 1 1% 8.01 }150.0 {4.00 - 41 0,25 1 0 - 3.2x 107, |3.9x 10'7 - - a1

0369 1878.0 | 3.6x 10, |~ 108 | 133 | 7.70 {505 [3.89 | 2x 105 |- | 0.2 [13.6 J0.03 | 9.6x 10T, |51 x 10, fo f2Tx 07 -

0370 §874.4 | 3.5 x 10_2 -1 132 1124 7.65 | 49.7 |3.79 8.3x 1077 |- 0.5 10 - 3.2 x 10:6 2.9 x 10:6 - - gl

0371 }862.0 | 6.0 x 10_.2 -1 132 1124 |10.08 |51.5 }5.19 - - 0.39 117.1 |0.07 6.4 x 10 § 3.0x 10 71 1.1x10 " |-

0372 18715 | 3.1«x 10_2 -] 132 |12 7.81 §50.5 |3.9 - - .11 10 - 3.2 x 10:6 1.0 x 10:7 - - -

0373 1872.1 | 5.0 x 10_2 -p 108 133 | 9.48 §51.1 |4.84 - - 0.22 |70 0,15 ‘<10-6 1.0 x 10_7 - - 4l

0374 {8645 | 3.8« 10_2 -1 132 |12 9.86 |50.8 |5.01 - - 0.3 §19.4 }0.07 6.4 x 10 5 6.0 x 10 - 12.7x 10_6 -

0375 1869.6 | 5.1x 107, |-} 108 f133 | 9.5 |52.3 499 - -jo2jo - 2.4 x 107 N B R

0376 |870.9 | 4.4 x 10_2 -1 108 |13 8.90 | 48.5 |4.32 - - 0. {0 - 3.2 x 10:5 2.0 x 10 - - gl

0377 {872.7 | 3.8 x 10_2 -1 108 {133 7.89 | 50.6 |3.99 - - 0.28 {40.0 }]o0.11 1.0 x 10_6 - a1 7.2 x 10_7 -

0378 §874.1 | 4.3 «x 10_2 -] 132 |12 9.15 }51.1 1}4.68 - - 0.27 § 0 - 6.4 x 10 5 8.9 x 10 - {1.7x10 sl

0379 1868.5 | 4.4 x 10 -] 108 |13 9.41 | 51.4 | 4.B4 - - 0.19 J 0 - 3.8 x 10° - - 11.0x 107 |-
0380 |868,7 | crack on recfipt
4




Tablae

3.1.2

Short End Plugs (7tM Delivery)

Qriginal First Impregnation Second Impregnation 3rd Inpr.

. Permeab, Pre- | Visc, . X Sec, Permeab. | ., ” Sec, s 2 _ -1 |, | Permeab. o
No. Waight (pross. dac.) éE polyn.| of ﬁezln- Cérgon Carbon | (press. dec. ) ?§ Re;ln- Cérbon Carbon Perneability, cm” sec 1 2| e |2

g cn? sec-1 2| Tine | Iror, U ;ke Yl; d Cont, cn? sec c§ Upzake Yléld Cont. | (Press.Dec.) | (Vac. Dec.) g (Vac.Dec.) éé

< | hrs cP i i =1 .

063 o1 |21 x w0l |- |1 |10 | sag 516 e S BN RN RN B VPR A FY R B PRSI B
0637 |882.8 | 4.3x 10_2 168 110.0 | 6,27 {48.9 |3.07 - - 0.10 0 - b4 x 10_6 2,2 x 10_6 -] 1.3x 10'7 -
0638 |875.8 | 2.3 x 10_2 - | 168 10,0 | 8,33 |53.1 [4.42 - - 0.10 0 - 8.0 x 10_6 2.5 x 10_6 - ] 8.0x 10'7 -
0639 8848 | 1.6« 10_2 - | 168 10,0 | 6,74 [49.7 ]3.35 - - 0.09 0 - 8.0 x 10_6 2.8 x 10_7 -] S5 x107]-
0640 1879.7 | 1.6« 10_2 - 1120 123.8 | 6.38 |50.4 |3.27 oy 0.05 0 - <ﬁ0_6 1.6 x 10_7 - - -
0641 18817 |2.4x 10_3 - | 120 23.81 7.68 {51.8 }3.98 3.8 x 10 - 0.1 0 - <'10_6 2.3 x 10_6 - - 4l
0642 |898.9 |]5.7x 10_2 - |1 123.8 | 433 149.9 2.6 - - 0.08 j42.9 10,03 4.8 x 10_5 2,5 x 10 -} 3.8x 10'5 -
0643 1886.3 | 1.6 x 10_2 - | 168 113.0 | 6.98 ]49.4 [3.45 - - 0.05 0 - 1.2 x 10~6 - b0 13 10'7 -
0644 §873.5 | 2.7« 10_2 - 1120 123,81 7,98 |51.2 }4.09 - st 0.1 0 - 1.6 x 10_6 L7 x 10 7} 72.7x 107" }f-
0645 ]882.0 1.9 x 10_2 - | 1s4 25,0 § 6.92 |51.3 |3.55 4,8 x 10 - 0.15 §50.0 }0.08 8.0 x 10-6 7.6 x 10:7 - - -
0646 |882.6 ] 1.8 x 10_2 - 1158 5.0 | 6.81 [49.7 ]3.38 - - 0,090 }25.0 |0.02 3.2 x 10_5 7.3 x 10 - e
0647 ]878.0 2.4« 10_2 -} 16 10,0} .21 |51.0 }3.68 - - 0.79 }130.5 0.2 1.3 x 10_6 - gl T8 10_6 -
0649 8710 Ji.9«x 10_2 - | 168 10,0 | 8.74 }50.5 441 - 0.30 | 3.7 }jo0.01 8.0 x 10 53 x 10 - | 27x10 "}-
0650 }882.4 ]1.3x 10_2 - 120 123.8  5.92 |49.4 12.92 - - - - - -l - -
0651 J879.4 | 1.8« 10_2 - | 1hé 85.0 | 6.87 |51.6 3.5 - - 0.11 {40.8 }0.04 1.6 x 10-6 7.6 x 10 51" - al-
0652 18840 §1.3x 10, f- [ 168 | 110.0 ] 6,74 J48.8 ]3.29 . - oz} oo - ] 8.0x 10 11.8x 107 |- | TIx10)-
0653 |882.4 }1.5« 10_2 - {168 110.0 ] 7.65 [53.0 ]4.05 - - | 0.03 0 - 1.1x 10-6 - %1 13 x 10-6 -
0654 §872.0 |25« 10_2 - | 144 85.0 | 7.41 {51.4 }3.81 - - b 0.5 p43.5 o1 8.0 x 10__6 1.2 x 10_6 - | L1x 10-6 -
0655 1875.8 |2.4«x 0, |- 168 110.0 | 8.25 ]52.3 ]4.31 - - | 0,05 0 - 6.4 x 10_6 1.3 x 10.7 - 1 25x10 " {-
0656 ]874.8 }2.2x 10_2 - |12 123.8 | 7.80 {52.3 |}4.08 - - 0.11 0 - (10_6 1.5 x 10_7 - - -
0657 |876.1 j22«x 10_2 - |12 123.81 7.271 {51.0 ]3.M - - 0.04 0 - (10_6 3.8 x 10_6 - il b
0658 [873.0 }2.3x 10_2 - | 168 110,0 | 7,74 }51.5 ]3.99 S R 0 - 8.0 x 10_6 2.2 x 10_7 - ] LTx0 |-
Cé59 18750 |23« 10_2 - | 158 110.0 | 7.41 }53.9 3.9 1.1x 10 - 0.08 143 (0,01 b8 x 10_6 6.1 x 10_7 - - -
0660 1673.8 |2.3x 10-2 - | 144 85.0 | 8.42 J51.1 |4.30 e b 0.11 30,0 }0.03 8.0 x 10_5 7.6 x 10 - - sl
0661 18770 §2.5x 10, f- Jt44 | 850 7.06 150.9 13.59 | Lex 10" |- | 0.1 50.0 fo.06 | 1.2x 10 - - j20x107 |-
os2 fen2.9 |20x w0, |- |8 |10.0 |77 |50 .03 S E 7 I I R ETE 2% I M PR
0663 18743 [2.2x 10" |- |168 {1100 | 7.95 I53.4 [&.2% . - o2} 0 0 64x 107 |1L7x10 |- | 1.6x107}-




Table 3.1.21 (Continued)
Short End Plugs (7th'Delivery)-

Original First Impregnation Second Impregnation 3rd Impr,
Y3 epm
o Weidht Permeab, |2 l;;e; ;;SL' Resin-| Carbon [S::c: Ferneab, |2 |Resin- §Carbon gec; . Permeability, en? sec~ £ | Permeab, e
: I (press.dec.)fg 127" 2 Uptake| Yisld PO oress.dec.) | & | Uptake | Yield arsen € | cn? sec-1]8
g cn? sec-1 |& |Tine | Isor. y Conte 1 2 et | g o | Cont. |{Press.Dec.)| (Vac. Dec.) |2 (Vac.Bec.) | &
hrs P ” 2 » g A
osse | 863 | 23100 [- |0 fssf narf st | am R R I E
0665 | 883.4 | 1.1 x 10, |- f1ek | 85.0) 5.09] 50.2 | 2.5 - - | 051 4.8 fo.2k | B0 x W0, [1.3x 10 }- | 7T x 10,
0666 | 873.7 f 2.1x 10, |- |10 | 123.8F 7.9 51.8 | 3.98 - - 1099 1 O P S x 10T 2.6 x 0, fe | X 10
0667 | 878.0 | 2.5 x 10, 1- 168 | 10.0f .93 537§ 415 - - o2 ot Joor | 16107, f61 10 - -
0668 §885.3 | 2.5x W0, f- 168 [ 110.00 5.62 0 49,4 ) 2,88 - - {077 pE 030 | 8.0 x 107, 28 x 107, |- ) 16107
0669 |880.2 | 2.0 x 10, |- 163 190,00 7.7} 541 | L1 - - | 011 J10.0 fo.01 | 6 x0T, fHOx 10 ¢ ] - -
0670 [885.2 | 1.7 x 10, |- {14t | 85.00 5.75 | 50.1 | 2.88 - - |02 213 003 | B0 x 10T, J23x 10 fo | b 107
0671 | 8843 | 1.6 x 10, |- [120  |123.9] 643} 52.2 | 3.3 - - 009 [37.5 10,03 | 8.0 x 10, f X0 fo | 12X 10,
0672 | 875.0 | 2.hx 107, |- |168 | 110.0] &1t 53.2 | 4.3 - - oo 0§ 9.6x 10 [36x 10, |- | 9.3x 10,
0673 1883.0 | 1.5 x 10, |- 1168 [10.0| 4.87 | 52.8 | 2.57 - - 007 | 0 - 6 x10T [0x 0T |-} 13 x 10,
0674 18745 | 2.1 x 107, f- Jt4h | 85.0f 7.25 | 50.4 | 3.68 - s- (009 305 [0.83 | LA« 10'2 - A RN W
0675 | 886.4 | 1.0 x 107" |- 168 J110.0f 549 514 | 2.92 | 3.5x10°)- |0.08 | O - 8.0 107 |15x 107 |- ] L7x 100




_9L..

Tablae

3.1.22

Qriginal First Inpreghation Second Impregnation 37 Inpr,

No. Weight Parneab, 0 Pro- | Visc. Resin- J Carbon Sec. Pernsab. «» |Resin- | Carbon S?c. Permaability, ca? sec=1 » | Permaab,
(press.dec.) | | polyn.| of ) Carbon [(press.dec.) |2 . Cartan £ o
g col sec=1 |2 | Tine | Inpr. Uptake | Yield Cont cnl sec~1 g |Uptake} Yield Cont., | (Press.Dec.) | (Vac. Dec.) | S | ¢* S¢¢ 3
: & p4 y4 1l s | % 4 € | (Vac.Dec,) | S
hrs | cP y4 o y4 oz | M &
s 1]780.6 [ 3902 |- 19 |0 [ ] - | - - - oo Is00 Jouoss | wex w0 fagend fo) oL
BPs 2] 7741 | &4 x 10_2 -1 159 9.0 | 7.22 }46.9 3.39 - - 10,10 J37.5 §0.04 8.0 x 10:6 5.8 x 10_7 - - -
s 31780.0 | 3.6x 1075 |- | 159 [95.0 | 647 15 | 3w | - - oz fiso fon Laexwy [oaxn? | - ).
BPs &4]774.6 | 6.2 x 10 11 19 195.0 | 9.31 }51.9 4,83 - 5 |- 0.20 | 37.5 |0.07 3.2 x 10_5 1.7 x 107 {. - sl
BPs 5766.3 | 1.0 x 10-2 -1 19 }95.0 | 9.03 ]51.2 462 § 7.5 x 10 - | 0.2 }52.6 |0.13 2.4 x 10 § - x| 5.7 x 10 "o
BPs 61769.7 | 6.7 x 107, f- | 159 |95.0 | 9.80 |50.3 | 4.93 - - o} oo 0 | 80x10 f7.0x10" |- - sl
BPs 71765.6 | 6.3 x 10_2 - | 159 ]95.0 § 7.47 [47.5 4,55 - - | 0.11 }66.7 §0.07 2.1 x 10_5 - - 12.2x 10-6 -
BPs 8]780.5 | 4.0 x 10_2 - | %9 950 ] 6.60 |48.0 317 - - }o0.16 169.2 0.1 2,3 x 10_6 - a ] INEE N B
s 91769.1 | 6.3x 10, |- | 159 fo5.0 | .37 fuss | 405 . o ECH NN N XS FEPE LN B I B
BPs 10 | 781.7 | 3.4 x 10_2 - | 159 |95.0 | 6.51 {47.5 3.09 T 0.09 42,9 }0.04 8.0 x 10-6 1.0 x 10_6 - - -
S 11\110.0 | 635107, |- | 199 1950 1696 [i5.1 | fasar” |- fon |@o foor |eoxw [ru7cnd [o] L
BPs 1217743 15.2x 10, |- | 159 195.0 | 6.60 |48.3 | 3.19 - - 0.5 |38.6 |0.21 | 1.6x 10 g |46 x 10 s 1- - -
BPs 13 1779.0 | 4.0 x 10_2 -] 159 *}95.0 1 7.51 }49.2 3.69 - - 1 0.19 4.0 }o0.08 4,8 x 10:6 2.5 x 10:6 - - -
BPs 14 1770,0 | 5.7 x 10_2 - | 159 195.0 | 9.48 }51.1 4,84 - - | 0,11 44,4 }0.05 1.6 x 10_6 2.2 x 10.7 - - -
8Ps 15 |773.2 | 5.8 x 10_2 = 1 B9 195.0 | 9.17 }51.5 4,72 - 5 |- 0.28 {348 }0.10 3.2 x 10_6 5.6 x 10 11" - -
BPs 16 |775.1 | 4.8 x 10 - 1 159 (950 § 9.3% {52.1 4,87 ] 4.5x10 - 10,21 123.5 0,05 1.6 x 10 5.6 x 107 |- - -
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CLAMPING DEVICE FOR IMPREGNATION

3.2.1

FIG.



FIG., 5e1.1 SAGGER WITH FUEL RODS AND CRUCIBLES FOR END PLUGS




FIGe 5241 SPALLED ROD WITH INCLUSION




FIG. 52,2 SPALLED ROD WITH INCLUSION




FIG. 5.2,3 SPALLED ROD WITH INCLUSION
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Fig. 5.2.5

Decrease of Specimens During Impregnation Process
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Decrease of Specimens During Impregnation Process
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