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COMMENT

i, a, We understand that all the equipment of the proposed waste
gas system and the structure in which it will be housed will
be derigned to withstand the Design Basis Earthquake (seismic
Class 1), the Probable Maximum Flood (PMF) as defined by
the Army Corps of Engineers, and the Design Basis Tornado
(300 mph rotational and 60 mph translational winds with a

3 psi pressure drop in 3 sec).

LSPONSE
This response affects Section XII of the FSAR.

Both new structures housing the major process stream of the ofigas
modification are designed to withstund 0.12g horizontal and 0,08¢g vertical
ground acceleration earthquake .oading, flooding t0 939,2 feet above mean
sea level and a tornado with 300 1 ph rotational winds, 60 mph translational
winds, and a 3 psi pressure drop in three seconds, The wind-car.ied missile
considered in the design is a 35 foot utility pole (14 incnes in diameter, 35
lbs/fts) with an impact velocity of 200 miles/hr. In the recombiner building,
all equipment in the main process flow stream, up to and including all normally
closed valves and all liquid level control valves, is designed to withstand the
above earthquake loading, In the offgas storace building, the offgas storage
tanks and all equipment not normally isolated or remotely isolable from the
tanks are designed to withstand the above earthquake loading.

The seismic analysis of the modified offgas system and structures is being
performed by John A. Blume and Associates, Engineers, who performed the
seismic analysis for the remainder of the plant. The analysis is based on

the earthquake criteria for the main plant as presented in the FSAP. The



soil=str.cture literaction was studied as part of the storage building
analy3is as the building is below grade. The calculational methods ana

techniques employed are the same as those described in Appendix A to

the FSAR.






4.

The all welded vessel design that can be utilized with a pel~
letized catalyst elimir.ates the full diameter closure flanges
making the vessel less prone to leakage.

The Kaolin support material for the catalyst provides very large
surface area-to-mass ratios, thus providing greater reaction
completion per inch of bed depth.

The recombiner system in operation at KRB in Germany success=
fully uses Aluminum-Slicate as catalyst support material, and
spherical Kaolin catalyst was tested in steam by General
Nuclear Engineering Corporation in 1965 as part of a Euratc a
Program. (Report No. CEND=-52¢ of March 1, 1965, entitled
vinvestigation of Catalytic Rerombination of Radiolytic Cxygen
and Hydrogen").

The reactance of the APCI recombiner catalyst {s such that a
reaction will occur at a lower temperature (270°F) than for some
competing catalysts. As the conversion (hydrogen plus oxygen
to water) eti.ciency increases with temperature, the conversion
efticiency for a given temperature will be greater for the APCI

recombiner,



The APCI des.gn methods for setting bed size and aepth have been reviewed.
A computer program is utilized which has emperical diffusi>n and reaction
constante for calculating reaction rate, bed depth, #nd effluent hydrogen con-
centration. The catalyst I «d provided is three times that calcu.ated to meet

the warranted performa ¢ sg:cification.

To reply to the sp.cific <or ment, the design compotiiion of the off-gas
stream is give 1 in Table 9-3~1 of the FSAR (repeated below together with

the results of a typical off-gas sample from the Monticello Plant). Among
these constituents, the ones of concern with respect to recombiner operation

are the water vapor and the fission gases (halogens).

TABLE 9-3-1
GASEOUS RADWASTE SYSTEM
MPO
Design Measured
€u0 3t 130°F, latm  cfm at 130°F, 1atm

Hydrogen 76 54
Oxygen 37 27
Air (assumed condenser leakage) 12 - 28 6b=-7
Water Vapor 22 = 25 v
Fission and Activation Gases Negligible -
Total 147 - 166 B7 - B8

* Data based on dried sample, so water vapor data not available,



Catalyst wetting is avoided by preheating the diluted offgas to at leas.
SOOF superheat., Warming steam {s retained on the standby recombiner to
insure a dry catalyst bed for ready availability of the standby system.
Recognizing that there will be infrequent occasions when recombiner trains
are completely shut down and condensation will form on the catalyst, per-
formance has been evaluated in this regard in the laboratory, viz, moisture
has been allowed to form in the pores of the catalyst with no perciptible
loss of activity noted following return to dry conditions. Drying is accom-
plished simply by restoring superheated flow conditions., This esting was
accompli:hed vsing a bed of 3.26 in diameter and depth of 4.6 inches or
about 0,022 ft3. This results in a scal® factor of about 750 with the refer-
ence design. Further testing of the reference d:sign is being carried out

by the prospective vendor,

With respect to iodine, a number of experiments were performed in Air
Products' laboratories in early 1970 to determine the effect of trace amounts
of iodine and methyl iodide on the activity of NIXOX (0.5 weight % palladium
on Kaolin) and other recombination catalysts., Both platinum and palladium
catalysts were found to be subject to poisoning by fodine and methyl iodide.
The data provided a quantitative description of the poisoning effect so that
poison capacity curves could be established which permit prediction of
catalyst performance.

Most of the 1970 experiments were performed at 70°F and 30 psia with a
reactor (recombiner) containing 10 grams of NIXOX catalyst. The reactor
feed contained 5 to 25 ppm of oxygen and 0, 33% (volume) of hydrogen in
nitrogen, Poisons were int-oduced {n water solutions which were vaporized
to completely humidify the feed gas. Oxygen effluent concentrations were

measured as a function of time during each run.
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Figure 1 illustrates the cumulative poisoning effect of 0.14 ppm of iodine in
the feed, The fraction of the bed poisoned was determined using the mea-
sured inlet and outlet concentrations of oxygen and calculating the required
bed depth to achieve these conversions, The difference between the required
bed depth and the actual bed depth was that portion of the bcd which was
poisoned.

Tigure 2 {llustrates the cumulative poisoning elfect of 2.68 ppm of methyl
iodide in the feed. The initial rate of poisoning here is much higher than
that measured with iodine, As in the fodine run, the rate of poisoning
slows with time and the fraction of the bed poisoned approaches a constant

value,

Figure 3 illustrates the same data plotted on a poison capacity basis. These
curves (and similarly derived curves) have been useu to predic’ the fraction
of NIXOX bed which will be poisoned as a result of cumulative adaition of
iodine or methyl iodide.

It is expected that the average concentration of iodine in the diluted offgas
flow to the recombiner will be ahout 10-8 PPM. If the iodine concentration
is considered to be 100 times higher than this maximum and the flow to the
recombiner is continuous at the design rate for 10 years, the cumulative
amount of iodine at the end of this veriod would be 3.6 grams. For a bed
solume of 14.7 cubic feet, the iodine loading would be (.24 grams per
cublc foot of bed, From Figure 3, the fraction of the bed poisoned at this
lodine level is extremely small, perhaps 1% of the total. Therefore, it is
expected that the effect of iodine poisoning will be insignificant in this

application.



The 1970 experimental work also indicated that operation at elevated tem-

peratures reduced the poisoning effect of ) e and methyl iodide, There-
fore, the use of low temperature poisoning data is considered conservative,
In addition, there is some evidence that for the same loading (grams of 1o~
dine per cubic foot of bed), high feed concentrations are more detrimental
to the catalyst activity than low feed concentrations. From this point of

view, use of the laboratory data is again conservative,

Poisoning experiments were also performed in 1971 with a steam carrier gas
containing 2.8 PPM of methyl iodide. The gas was fed to an adiabatic re-
actor (recombiner) containing 5 grains of NIXOX catalyst. Quantitative poison-
ing data were not -»tained but it was demonstrated that at the experimental
conditions the activity of the catalyst did not chenge radically with methyl
fodide addition, Figure 4 illustrates data from one ci the runs with a feed
contain.ng l.9% hydrogen entering the recombiner at 2950}‘. As seen, the
effluent hydrogen concentration remained relatively constant at about 4100

PPM despite the increasing load of Iz. These data further suggest that the

use of the low temperature poisoning curves for the prediction of catalyst

performance is conservative,

The expected radiation exposure to the catalyst bed is about 50,000
rads/year or an average of 6 rads/hr. At that incident dose level,

the amount of energy absorbed in the reactant stream or the recombiner
catalvst would not be expected to affect the activity of the catalyst,
In addition, a similar recombiner catalyst has operated about 4 years

at the KRB plant ‘n Germany with negligible degradation from either

radiation or other effects.
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FIGURE 1
THE POISONING OF NIXOX CATALYST WITH I0ODINE
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FIGURE 2

THE POISONING OF NIXOX CATALYST WITH METHYL IODINE
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FIGURE 3
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FIGURE 4
THE VARIATION OF THE EFFLUENT HYDROGEN CONCENTRATION

WITH CUMULATIVE METHYL IODINE ADDITION
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COMMENT

1s C. The equipment from the air ejector to the compressor will be
designed to 350 psig.

RESPONSE

This response affects Section 9.3 of the FSAR.

All offgas equipment and piping systems being installed for this modification
from the air ejector condenser to the inlet to the air compressor will be
designed to a minimum pressure of 350 psig in accordance with the 1971
edition of the ASME Boiler and Pressure Vessel Code, Section III, Class 3.

13



COMMENT

1. d. There will be a particulate filter upstream of the compressors.

RESPONSE

This response aifects Section 9.3 of the FSAR.

Redundant high e‘ficiency particulate filters cre employed in the compressor
suction header to preclude transport of significant quantities of radiocactive
daughter products into the offgas compressors or the storage tanks, and
similarly redundan: charcoal filters are provided within the same filter bodies

to minimize the iod:ne an¢ other halogen activities in tha storage tanks.

The high efficiency »articulate filters specified are MSA Model 15-85202
with a DOP removal :fficiency of 99.97% for 0.3 micron particlies. They
have an original pre¢sure drop of 0.9 inch of water at 40 cfm and a maximum
design drop of 10 incl:es of water. Differentlal pressure across the filters
will be alarmed in the main control room. The filters are expected to re~
quire replacement no nore often than reactor refueling intervals, but one
cartridge can be replsed with the other filter in operation. The filters

have individual local leaa shielding and provision for remote transfer of
spent cartridges into a shielded cask has been made through an access plug
in the building roof. ther filter assembly can be purged with air to the

storage tanks prior 1 cartridge replacement.

In addition, sampling taps are provided so that periodic efficiency tests

can be performed on both the particulate and charcoal filters.

14



COMMENT

€. You will explain how liquid discharges are handled from

dilution stream and from the recombiner.

PONS

This response affects Section 9.3 of the FSAR.

The ailution stean and the water vapor produced from recombination of the
radiolytic hydrogen and oxygen in the catalytic recombiner are condensed
to liquid form in the recombiner condenser. A level control system on the
recombiner condenser hotwell controls the discharge of these liquids into

a drain flash tank, which also receives liquid discharges from the preheater
and from steam traps serving the steam supply piping for this subsystem.
some flashing of the liquid drains will occur due to the lower pressure

in the flash tank (approximately 8 psia). The flashed steam will be re~
turned directly to the main turbine condenser via a pressure control valve.
The remaining liquid will then be passed through a drain cooler, wherein it
will be cooled to near main turbine condenser saturation temperature,

A liquid level control system on the flash tank will control flow of the cooled
liquid back to the main turbine condenser. The revised P&ID submitted in

response to comment 1(g) reflects this system.

Return of these drains to the main turbine condenser is satisfactory because

the drains are composed entirely of condensed reactor steam and chemically

pure recombined water vapor, There are no materials in the recombiner sub-

system to which the steam or the condensate are exposed which are not com-
patible with primary water chemical requirements. The recombiner aftercon-

denser and the flash tznk drain cooler are both coocled with primary system

condensate, so minor inleakage from these components presents no difficulty.

15



Particulatas returned to the main condenser will be filtered out in the con-
densate demineralizers, Dissolved gases in the liquid will be released in

the condenser and recycled to the air ejectors,

16



1. 1,

You will provide us with a list of changes made to the system
since Change No. 2 was filed with the AEC.

RESPONSE

This response affects Section 9.3 of the FSAR,

A revised Offgas Modification Report is provided herewith in response to

this comment. All changes made are designated as revision C in the text;

the major changes are as follows:

l.

S.

The whole body dose calculations contained in the Offgas Modification
Report and in the responses to AEC comments #4 .5 and 6 herein have
been normalized to the General Electric dose calculations contained
in Appendix B to the FSAR rather than the AEC calculations that are

tre basis for the existing technical specification limits. This change
was required because it was not possible to develop a calculational
model that would reproduce the basi. for the current limits and

that could be used for subsequent calculations.

The accident doses were modified using a revised X/Q and to include
the contribution of particulates and halogens, as requested by AEC
comment %6,

Bui lding and component design and fabrication criteria have been up-
graded as defined in the responses to comments #la and lc.

The recombiner shutdown system has been designed to meet a single

failure criteria.

Charcoal filters have been added in gas compressor inlet.

A7



COMMENT

: 9 You will revise the existing drawings in Change Request No, 2
to include all instrumentation.

RESPONSE
This response affects Section 9.3 of the FSAR,

Revised piping and instrumentation drawings are included in the revised
Tesign Modification Report submitted herewith,

18



COMMENT

- h. You will provide us with information explaining the operation

of the unit under normal and abnormal conditions.

RESPONSE

Please refer to the enclosed design report, Operating Concepts, which
explains the operation of the modified offgas system,

19



COMMENT

- In Change Request No. 2. you state that "the shock wave of a hydro-

gen detonation could concelvably travel through the recombiner and
underground holdup pipe to the compressor suction." Designers of
other similar systems have stated that there may be a possibility of
a hydrogen explosion propagating throughout the system, It should
also be noted that the flammable concentration of hydrogen rises as
the mixture is compressed:

a, Explain why a hydrogen explosion throughout the system
should not be considered, and

B Explain your conclusion that the shock wave would not be
propagated beyond the compressor suction.

RESPO

This response affects Sections 9.3 and 12 of the FSAR.

a. The possibility of a hydrogen explosion throughout the proposed system
is considered incredible because the proposed control and instrumentation
system has been designed to prevent an explosive mixture of hydrogen from
propagating beyond the recombiner system; i.e. an explosive mixture of
hydrogen will never propogate beyond the 42 inch, 30 minute decay pipe

into the storage tanks.

This is accomplished by providing fully redundant hydrogen analyzers on the
outlet from each recombiner system that initiate recombiner system shu'down
and terminate all off-gas flow if the hydrogen concentration at the system
outlet exceeds 2% by volume (the hydrogen flammability limit is 4% by volume
and the detonation limit is~15% by volume). These sensor and shutdown
systems are designed with sufficient redundant equipment so that no one

undetected fault in an active component will render the systems inoperable,

20



and the systems will be periodically tested to confirm continued
operability . In the event of an automatic shutdown, three main stream
process valves close to isolate the ;ecombiner system (system flow control
valve, FCV=-12 or 13; recombiner inlet valve TCV~-3B or 4B; and sys.em out-
let valve FCV~16 or 17 as shown on Drawing NF-§1134-g). Additionally,
the recombiner bed temperatures and recombiner outlet temperature pro=
vide insight into recombiner performance to insure that flammable

hydrogen mixtures do not get beyond the recombiner,

b. Should a number of unlikely events occur, it would be hypothetically
possible for a hydrogen explosion to occur in the recombiner system. 8:cn
an explosion within the recombiner system coud result in an airborne shock
wave propagating into the existing 42 {uch decay pipe. There would not be
an explosion in the decay pipe, and the shock wave from the recombiner
system would be attenuated by its expansion into the 5000 £ decay pipe
and further attenuated in the interconnecting piping system and HEPA/
charcoal filter in the compressor suction.

Calculations indicate that the overpressure associated with any shock
wave propogating from the recombiner system would be attenuated to about
1/10 of its initial value by the effects of expansion and subsequent pro-
pogation through the various piping systems to the air compressor inlet
filter. To fully insure that no potential shock wave could reach the air
compressore, the charcoal filter element has been designed to withstand
the full 350 psig over-pressure without failure, and thus the filter element
will reflect and/or absorb any potential shock wave to insulate the air
compressor from the recombiner system,

21



P Describe the mechanical and/r electrical interlocks that will be
installed and explain the precautions that will be taken so that the
wrong tank is not vented. Explain how you will reduce the potential

for operator errors.

This response affects Section 9,3 of the FSAR.

To prevent an operator error involving the simultaneous opening of the fill
and discharge valves on a single tank, which could align the compressor
discharge directly with the discharge header to the cffgas stack, an
electrical interlock has been provided which consists of a three-position
switch for fill, isolate, and discharge modes. Since the switch can be
set to only one mode at a time, the system will not energize both the fill
and discharge valves at the same time.

To prevent opening of a tank fill valve when the solenoid operated, fail~
closed discharge valve has stuck open, a s2cond electrical interlock has
been provided which prevents opening of the fill valve unless the closed
position limit switch on the discharge valve has been actuate”®. This pro-

vides additional, positive assurance that both valves will not be opened
simultaneously.

The normal operating procedure to be followed upon receipt of a signal

in the control room that a tank has been filled is to: (1) isolate that tank,
(2) open the fill valve to the tank previously emptied, (3) select the tank
with the lowest radiation monitor reading, (4) open its discharge valve, and
(5) adjust, if necessary, the discharge flow rate to a level slightly greater
than the offgas flow rate at the inlet to the buried pipe so the tank will

be empty by the time the next tank is filled. The tanks are not routinely

sequenced because of the inherent advantage of being able to decay a

tank containing an abnormally high quantity of radioactivity for a longer
period of time.
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To reduce the potential for releasing the wrong tank, eitner as a re-
sult of equipment malfunction or operator error, the radiation indicators
for the tanks are positioned in a horizontal row on the offgas control
panel; the fill-isolate-discharge valve switch for each tank {s located
directly below the indicator for that tank; position lights for the valves
are also located in line with the indicator and switch for that tank. In
addition, to reduce the consequences of selecting the wrong tank for
discharge, a bank vault type of timing device has been provided which
serves as an interlock to prevent opening of a tank discharge valve until
the control switch has been in the isolate mode for at least twelve hours,
For a diffusion mixture of offgas, a tank will have decayed to less than
10% of the dose potential of a newly filled tank after twelve hours; thus
an error in the selection of a tank after at least twelve hours decay is
relatively insignificant. This interiock has a key type over-ride for

use under abnormal conditions where it might be desirable to release

a tank with less thar twelve hours of decay time,

23



COMMENT

4, You have calculated the radioclogical consequences at the nearest
site boundary of routine and accidental releases. Provide the
meteorological parameters and distances that were used to derive
the atmospheric dispersion factors for these calculations.

RESPONSE

This response affects Section 14 ani Appendix B of the FSAR.

A.  Routine Releases

The routine releases from the plant include three types: (1) elcvated stack
release of noble gases and particulates, (2) ground level releases of noble
gases and particulates, and (3) elevated stack releases of halogens and

particulates,
(1) Elevated Stack Releases of Noble Gases and Particulates (Gamma)

These radiclogica!l doses have been evaluated based on the meteorological
data presented in Secticn 2 of the Monticello FSAR for a receptor at 950
meters to the South South East, utilizing equation 7.63 of TID-24190
"Meteorology and Atomic Energy".

i " N
0.2865 at Poy N Qb .
Pl Wl

where Qg /= source term (release rate) of
isotope type i corrected for
depletion by ground deposition
and radicactive decay en route
to receptor location

= Qé [e)(p ( - A i :‘)l (Q. /QU)‘,‘h

{curie/sec)
Qu/Qilg . ® depletion factor for ground de-
" position
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or equivalent Sutton form

{1, + ly), |, = function of u, 0, and U,
evaluated from Tablc /.23
of TID-24190

U, = average of wind speed range j

(m/sec)

= standard deviation of plume con-
centration in vertical plane for
stability class k (m)

= joint probability of wind speed
and atmospheric stability into
sector ¢,

At = exposure time interval (sec)

¢ = angular width of sector &, (ra-
dians)

R = distance from release point (m)

oll

P

Salyk 0y)

This calculational method was checked against the comparable calculations
contained in Appendix B of the Monticello FSAR for the existing 30 minute
off gas system. The results agreed within 4%, confirming the acceptability
of the above method.

(2) Elevated Stack Rele of ases a (Beta)

Since beta radiation has a limited range of 1 to 10 meters in air, the beta
dose at the fence post depends mainly upon the concentration of radio-
active materials in the immediate vicinity of the receptor. Accordingly,
the ground level concentrations at 950 meters to the South Southeast
from Section 3.3 and Table B-3-4 of Appendix B of the Monticello FSAR

were utilized to develop the suitable X/Q = 4,37 x 10"8 uc/m3 . Beta
doses were then computed utilizing equation 7 .21 of TID=-24190 "Meteorology

and Atomic Energy":

25



D=0.23%XQFE
Q

Where D = beta dose, rads /sec.

X = time integrated dilution factor, sec /m3
Q

Q = Radioactive source term, curie /sec.

E = average energy of beta particles per
disintegration, Mev/dis

(3) ound level Releas f ases and Pa amma a

The average dilution factor X/Q was computed for the reactor building release
height of 50 ft. for a receptor at 950 meters to the South Southeast using the

following diffusion equation:

. A | i
X/Q = A 4' 2 ‘T \.> F‘ f-i 1
B / '."1 G X
Where B = 0,397 for a 22.5° sector

F, = wind direction frequency in 22.5° sector
§ - diffusion regime frequency

1 = wind speed in meter/sec
x = distance in meters; i.e. 950 meters
s = vertical diffusion coefficient in meters

26






(4) Elevated Stack Releases of Halogens and Par'iculates
Data presented in Section 3.3 and Table B-3-4 of Appendix B of the

Monticello FSAR were utilized to compute the concentration of halogens
at the worst case location - 950 meters to the South South Cast, For
this location, a stack release rate of 1 Ci/sec results in an annual
average air activity corcentration of 4.37 x 10 -8 pc/ce for any {sotope;
i.e., a X/Qof 4,37 x 10 -8 uc/m3.

B. Accident Releases
In the analysis of accident conditions, two different values for X/Q

have been used. For ground level releases away from major structures
on site, such as releases from the sturage tanks, several conditions may
be postulated. First, a slow release of the contents of the tanks will
result in the lowest value for atmospheric dilution since the release is
essentially a point source with no wake factor correction. For the
closest site boundary distance of 500 meters during Class F stability
with 1 meter/sec winds the resultant X/Q = 2.12 x 10 * sec/ma.

For rapid depressurization of the tanks, however, the initial expansion

of the compressed gases will result in an initial cloud dimension which is
dependent upon the number of tanks failing. Using tne initial expanded
gas cloud dimensions, a virtual source correction added to the 500 meter
site boundard distance results in a X/Q = 1.13 x 10 3
postulated five tank failure.

uC/m3 for the

28



COMMENT

§. Evaluate the expected annual "fence post" doses at the most critical
post offsite due to releases from 1) containment purging, 2) steam turbine
gland seal leakage, 3) HPCI turbine testing, 4) plant ventilation systems,
5) plant startup, 6) leakage from the proposed pressurized off-gas system,
7) liguid radioactive waste system vents, and 8) direct radiation shine
from unenclosed tanks containing radioactive fluids, Present the bases for
these doses including assumed source terms, rates and duration of releases

and type of release (ground level or elevated stack).

RESPONSE

The annual “fence post" doses from the seven plant sources of airborne ac-
tivity listed above have been evaluated and are summarized in Table 5-1.
The bases for these doses are given in the foilowing sections and in the
response to Comment #4, In all cases, the effective energies used in these
evaluations were obtained fromn the "Table of Isctopes", Sixth Edition.

The overall plant "fence post"” gamma whole body dose of 4.5 mrem/year

and the overall plant "fence post" beta skin dose of 1.3 mrem/year are
well within the recent AEC Guideline of 10 mrem/year.

29
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5.1  Containment Purging

The estimated activity released to the plant stack for each containment
purge operation is indicated in Table 5-2. The activity release to the
containment is based on a technical specification limit leakage rate of
25gpm with fission product concentrations in the reactor coolant correspond~
ing to a stack release rate of 0,27 Ci/sec at 30 min. A steam leak is
assumed to have existed for 6 months prior to shutdown and after an in-
stantaneous shutdown the leak decreases linearly until the reactor is de~
pressurized in 6.7 hours. The activity concentration in the leaking steam is
taken the same after shutdown as during operation. Containment purging at
4000 cfm through the standby gas treatment system is assumed to start at
shutdown with only enough delay to allow N-16 decay. For the par culates,
50% plateout in the containment and a SBGT system removal efficlency of
99% are assumer'.

Tritium releag2 is based on 4000 cfm of air being saturated with water

vapor at 100°F . The tritium in the water is taken as 1.3 x l()"2 uCi/ec

which ig estimated to be the concentraticn in the plant water after ten

years of production at 0.15 yCi/sec with no release. Argon-41 was cal-
culated from the equilibrium activity in the drywell due to activation of Argon in
the air,

30



5.2 Turbine Gland Seal Packing Exhauster

The estimated activity released to the stack from the main turbine gland
seal packing exhauster is shown .n Table 5-3. These values are based
on a steam flow to the gland seal packing exhauster of 4730 lb/hr and an
air flow from the exhauster of 387 scfm, which are the system design
values with normal glands. This steam flow is 0.07% of full power rated
steam flow: hence the fission product activation gas source is 0.07% of
the SJAE source presented in Tsble 6-1., The values in Table 5-3 are Lased
on a SJAE source of 0.27 Ci/cec diffusion mixture after 30 minutes. This
air flow (and associated vapor) results in a holdup time of 3.5 minutes in
the buried holdup pipe. The particulates included in Table 5-3 are the
total calculated to be born from decay of the noble gas fission products
in the 3.5 minute delay line. ‘%here is assumed to be no plateout of par-
ticuiates in the delay line.
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8.3 P ting

The HPCI turbine utilizes a maximum of 112,000 Ib/hr of primary steam
during test operations. All but 500 Ib/hr {s condensed {n the suppression
pool, The activity associated with the steam condensed in the suppression
pool accumulates in the torus where it decays with the remalining material
discharged only when the torus is purged. (This activity is less than 1%

of that due to primary system leakage discussed in section 5,1,) The

500 1b/hr is the HPCI turbine gland design leakage which is condensed

in the HPC! gland seal condenser with the non-condensible gases exhausted
to the main gland seal discharge holdup line., The non-condensible flow

is estimated to be 25 cfm which has only a smail effect on the 3.5 minute
holdup time. The HPCI testing results in an additional activity release

to the stack equal to 10% of the values indicated in Table 5-3 for the main
gland seal exhauster. Monthly tests of the HPCI have been performed

with test duration times between 1/2 hour and 3 hours with 1/2 hour the
norm. Accordingly, a total of 6 hours of HPCI testing annually was

assumed. The annual dose due to HPCI testing is therefore (0.1 x 6/8766)
or 6.8 x 10~° times the gland seal exhauster dose.
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5.4 lant Ventilation

Activity released in the plant ventilation air .s shown in Table §-4. The
values are based orn measured airborne concentrations at Dresden-1, as
reported in Public Health Service Report BRH/LFR 70-1, adjusted to account
for increased offgas activity and the different conta inment design. In
addition, the noble gas fission products from a 250 lb/hr steam leak are
assumed mixed with the ventilation air and released after an average 30
minute delay. The tritium in this 250 Ib/hr of steam is released along

with an amount based on Humboldt Bay data for airborne tritium above the
reactor during refueling.

As a check =n these ventilation results, reactor building ventilation

air activities measured at the Monticello plant during July, August and
September i97] were extrapolated on a straight line basis to activity
levels that could be expected with stack noble gas activity levels of
270,000 uc/sec. The measured results (at several stack noble gas
activity levels) are presented in Table 5.5 together with the extrapolated
values. Comparison of the extrapolated results in Table 5.5 with the
lodine~-131 and total particulate activities in Table 5.4 indicates that
the values in Table 5.4 based on Dresden -1 data are lower for lodine~131
and higher for total particulate activities than the results based on
Monticello data, The "fence post" gamma and beta doses are dominated
by the noble gas activities for which no measured data are available
since the continuous air monitor measuring the reactor building
ventilation activity levels is notreading above background of 50 CPM.,
Accordingly, the above comparison cannot be used to directly confirm

the "fence post" dose estimates but does substantiate that the estimated
doses are in the correct range.
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5.5 Plant Startup and Shutdown_

Startup and shutdown of the reactor invoives use of the mechanical vacuum
pump and of the bypass around the compressors and storage tanks of the
SJAE offgas system. The estimated activity released during these operations
i{s given in Table 5-6. Operation of the mechanical vacuum pump during
shutdown occurs after reactor pressure drops below ‘ha* required for SJAE
supply (~100 psi) and continues until the reactor is essentially depressurized
or from 1 until 4 hours after shutdown., During this three~hour period, it is
assumed that the fission gas scurce is proportional to decay heat and that
the mechanical vacuum pump and gland seal exhauster flows are twice
normal. The result is a source of 1,6% of the full power source with a

1.9 minute holdup. Particulate buildup was also calculated for this source
and holdup.

Startup operation of the mechanical vacuum pump results in release of
activity which would have accumulated in the condenser as a result of
previous operation plus that whict ' released from the fuel and reactor
during the startup. Little data on fission product accumulation are available.
Estimates based on Dresden-1 data indicate that an average of 6000 uCi/sec
Xe-135 and 40,000 pc/sec of Xe~133 were released during 4 hours of vacuum
pump operation with previous operating stack release rates of 60,000 to
100,000 uCi/sec. This total activity, increased by a factor of 2.7 (for a
270,000 uCi/sec 30 minute release rate), is assumed to be released for

each startup. In addition, it is assumed that during mechanical vacuum
pump operation, the reactor is releasing to the condenser fission and acti~
vation gases in amounts directly proportional to power level. The power level
is assumed to vary from 4% rated to B% rated during 5 hours of vacuum pump
operation, Delay times vary frcm 46 seconds to 96 seconds. Particulates

were calculated for these source strengths and delay times with no plateout.
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5.6 ff tem 3

Leakage from the pressurized offgas system will be carried to the offgas
stack by the ventilation system. The amount of activity released {s given
in Table 5=7. Although no leakage is expected from the essentially all-
welded system, a leak rate of 500 cc/h 2.5 x 10"ctm) at the compressor
discharge has been assumed to be representative of all leaks. For the
particulates, 90% plateout in the holdup pipe and 99% removal by the com=-
pressor suction filter are also assumed.
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§.7 Liguld Radicactive Waste System Vents

The airborne activity estimated to be released from the liquid radioactive
waste system via tank vents is given in Table $-8. This ac<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>