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GASEQUS RADWASTE SYSTEM MODIFICAT!ON REPORT

1.0 SUMMARY

This report describes a plant modification being undertaken by the
Northern States Power Comnany at the Monticello Nuclear Generating
Plant for the purpose of reducing the quantities of radicactive gaseous
effluents released to the atmosphere at the plant site, ‘T'he modification
consists basically of the addition of equipment to increase the holdup
time of the non-condensible gases removed by the main condenser air
ejectors from 30 minutes to a minimum of 50 hours during normal plant

operations,

The design objective of this modification {s to reduce the plant bounda’
radioactive dose rates due to airborne releases from the air ejectors to
about one percent of the dose rates that would be experienced without

the modification, It is estimated that the modification will reduce the
average annual release rate from the air ejectors from & maximum of

0.270 Ci/sec to a maximum of 0,012 Ci/sec., The average annual doses
from the air ejector releases at the worst off-site location following the
modification are not expected to exceed 1,9 mrem/year whole body gamma
and 0,5 mrem/year beta skin dose, including all noble gas, particulate,
and halide sources, The total "fence post" doses from all gaseous releases
from the plant, including the air ejectors, are not expected to exceed

4.5 mrem/year whole body gamma and 1,3 mrem/year beta skin dose,
following this modification, These dose values are small when compared
to the natural background dose rates of about 100 mrem/year which existed
at the site prior to construction of the plant., The dose values are also
well within the recent AEC Guideline of 10 mrem/year.



Northern States Power Company will maintain and use the equipment
described in this report in such & manner as to reduce the release of
radioactive materials to the atmosphere to the lowest practicable levels,
This, it is expected, will limit gaseous releases from the plant to even
less than the above mentioned rates, At the same time, certain flexibility
of operation is required compatible with consideration of health and safety
to assure that the public is provided a dependable source of power, even
under the unusual operating conditions which may temporarily result in
releases higher than those described above, but still well within the
limits specified in 10 CFR Part 20,

The proposed changes to the Technical Specifications which would be
associated with this modification are contained in the attachment to this
report,







3,0 DESIGN BASIS

The gaseous radwaste system initially installed in the Monticello plant
was designed to collect, process, store, monitor and dispose of radio~
active gaseous wastes generated in the operation of the plant. The
system was designed such that radiocactive gases could be discharged
without exceeding the annual environs radiation dose rate as set forth
in 10 CFR 20,

The modified system as described herein is designed to further reduce

the gaseous radioactivity release rates to the lowest practicable levels
commensurate with the state of technology, the economics as they are
related to the degree of public benefit, and the availability and reliability
of the process and the equipment for timely incorporation into an operating

power plant,

Four processes for krypton and xenon radioactivity reduction were con-
sidered for application to this modification: removal by cryogenic
distillation, removal by fluorocarbon absorption, selective retention by
charcoal adsc. otion, and total gas retention by compressed storage. The
first two of these processes were eliminated from further consideration for
incorporation into an operating plant based on the state of those techno-
logies, or more specifically, on the absence of operating experience with
the proposed equipment in radicactive service of this nature. The two
remaining processes for retention of radicactive gases were judged
essentially identical with regard to environmental effects, based on dose-
equivalent retention times, with both processes capable of effectively

decaying all of the noble gas isotopes except Krypton B85,
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Both the charcoal and compressed storage processes were found to require
hydrogen-oxygen recombination to eliminate combustion hazards and to re-
duce component sizes to the most economical ranges. In the final analysis,
the compressed gas storage process was selected, based on the following

additional considerations:

. (Gas storage is a passive process involving methods and
equipment which represent a highly developed state-of-the~
an,

. performance of a compressed gas retention process for
radioactive decay can be sccurately predicted for all con-
ceivable operating conditions and is not subject to significant
variation due to component configuration or leakage character-
istics, nor is it subject to deterioration with use.

. Design information, performance characteristics, and
component reliability data were all freely available from

U.S., manufacturers for gas storage system components.

. Positive segregatior. . { the offgas in separate tanks in a
passive state permits any short-term releases of higher~
than-normal radiocactivity levels to be selectively decayed
for longer periods of time, without unavailability of gener-
ating capacity.

. Positive segregation of the offgas in separate tanks provides
an opportunity, under abnormal operating conditions, for
more complete analyses of the gases prior to their release,



. The compressed gas storage process 1s the least subject to
possible degradation from gaseous contaminants that could
be present in the air leaked into the condunser,

. The compressed gas storage system could be designed and
installed in less time than was required for the other pro-

cesses.,

The design objective for the modification is a reduction of the maximum
air ejector offgas release rate from 0,27 Ci/sec to 0.012 Ci/sec, with a
resulting reduction of the boundary dose rate from the air ejectors to less
than 0.002 Rem/year, These rates are based on air ejector discharge

rate of 0.27 Ci/sec (30 minute sample decay) with a condenser in-leakage

rete of 28 scim,
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The desuperheating condenser {s designed to remove the heat of recombin~
ation and to condense the diluent vapor from the stream, The condensers
discharge the offgas into the originally installed underground holdup pipe.
This entire sub-system will be operated at sub-atmospheric pressures to
prevent out-leakage of radioactive gases,

4.3 Gas Compressor and Storage Tank Sub-System

This sub-system consists of two parallel gas compressors and five parallel
gas storage tanks, with sampling facilities and a controlled rate discharge
station, The gas compressors are multi-stage piston-type with zerc out-
leakage provisions. Each compressor is capable of handling the system
normal operating design flow rate, and one compressor {s normally main-
tained in standby, The five tanks are located in a building located near
the plant stack. All normally pressured valves are either hermetically
sealed or capped to reduce leakage., The compressors are rated over

30 scfm each at 300 psig discharge pressure, The tanks are designed for
350 psig at 480°F,

Redundant HEPA filters and charcoal iodire traps are provided in the com-
pressor suction header, Special filter elements are also provided for the

offgas '1EPA filters located in the stack, which include charcoal iodine
traps.,

4.4 Instrumentation and Control

Each recombiner train is equipped with sufficient remote instrumentation
and control equipment to permit remote operation from the reactor control
room. Alarms are provided to alert the control room operator to any abnormal

condition in the recombiner train, as indicated on the P&ID. The offgas will

14



pe automatically diverted back to the main steam condenser if the inlet
superheat {s insufficient, The train will be automatically shut down if the
hydrogen mass flow rate to the recombiner exceeds 21 Ib/hr, if the diluent
steam flow rate drops below 6100 lb/hr, if the hydrogen content at the
train outlet exceeds 2% by dry volume, of if the train static pressure
exceeds 20 psia, If the radioactivity level of the offgas at the air ejector
exceeds the Technical Specification limit, the recombiner train offgas in-
let valves will be closed.

The gas compressors may be operated in parallel or with either unit in
standby. They automatically maintain the pressure in the 30 minute pipe
between 10 and 1Z psia during normal operation. A signal is received in
the reactor control room when the pressure of the storage tank being filled
approaches 300 psig, ana the operator remotely diverts the flow to another
tank. Alarms are sounded in the control room for high and low compressor

suction pressure and high discharge pressure or temperature.

Each gas storage tank is remotely monitored for pressure and radioactivity
ievel. Interlocks are provided to prevent imultaneous filling and dis-
charge of any one tank. Tank discharge rate is remotely set from the

reactor control room and automatically controlled and recorded.

The previously installed radiation monitors in the air ejector offgas header
will be reconnected to close the recombiner train inlet valves. The stack
monitors will be reconnected to close the stack isolation valves, the gas
storage tank discharge header valve (to prevent blowing the loop seals),
and to sound an alarm in the reactor control room. If the Technical Speci-
fication release rate limits are exceeded at either the air ejector or the
stack, the associated isolation will occur automatically. Alarms will
sound in the control room when the high alarm settings are reached by

these monitors,
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Area radiation monitors wiil be provided in the new buildings and continuous
air monitors will also be installed in the ventilation discharge ducts from
these buildings. Al) radiation monitors will have both local and remote

(reactor control room) alarms.,
4.5 Arrangement, Structures, and Yentilation

The recombiner trains will be located in a new buildiny situated near the

air ejector room. The building will be divided by a shield wall so that

one train can be maintained while the other is operating., The offgas will

be brought from the air ejector room and returned there after recombination
for entry into the existing 30 minute pipe., Ventilation from the building

will be designed to maintain the recombiner building at a slightly negative
pressure and will discharge into the condenser space of the turbine building.
Doors to the recombiner building will be kept locked except during main-

tenance operations or plant outages.

The outlet from the underground holdup pipe is diverted to a new gas

storage building located near the base of the stack. There are four rooms

in the building: the storage tank room is separated from the valve room

by a radiation shield wall and the compressor room is shielded from the
valve room and the filter room. Each compressor is locally shielded to
permit access to the adjacent compressor for maintenance, The tank storage
room will be accessible only by removal of a concrete roof slab, Ventila-
tion from the building will be designed to maintain the storage building at
slightly negative pressure, Air will be directed from the compressor room,
to the valve room, and then to the tank room, Ventialtion air will be

discharged to the plant stack.

16



4.6 Codes and Standards

All pressure vessels, heat exchangers, pumps, valves, and piping (except
the compressors and the storage tanks) which are normally part of the off-
gas flow path will be designed, fabricated, and installed per July 1971
ASME Code Section III, Class 3. The compressors and storage tanks were
purchased prior to July 1971, The tanks were purchased per the 1968 ASME
Code Section 11I, Class C with addenda. Compressors were purchased
with USAS B-31.7 Class III piping and ASME Code Section VIII pressure
containing vessels with 100 percent radiography per paragraph UW-2a,

The recombiner building is designed for Class | seismic conditions, 939.2
feet above MSL flood conditions, and tornado wind loads and missiles.,

The piping and components added in this sub=system which will normally
contain offgas mixtures are designed for Class | seismic conditions and

to withstand a hydrogen detonation without breach of system integrity.
Supporting systems handling radicactive fluids will meet July 1971 ASME
Code Section [II, Class 3 requirements. Supporting non-radiocactive systems
design will conform to the codes and standards of the systems of which they

are a part.

The offgas storage building is desi¢gned for Class I seismic conditions,
939.2 feet above MSL flood conditions and for tornado wind loads and
missiles. The piping and components associated with the offgas storage
tanks which are not normally isolated nor remotely isolable from the tanks
will be per July 1971 ASME Code Section III, Class 2 and will be designed
for Class 1 seismic conditions. Isolable piping will be per July 1971 ASME
Code Section III, Class 3.

Quality control will be consistent with that required by the codes and with
that employed for previously installed portions of the same systems. The
prime contractor for system design is Suntac Nuclear Corporation, 1528

Walnut Street, Philadelphia, Pennsylvania.

17



5.0 SYSTEM OPERATION

During normal operation, the hydrogen dilution and recombiner sub-system
will receive noncondensible offgases from the main condenser air ejectors
at a maximum design flow rate of 146 scfm per train and at slightly sub~
atmospheric pressure. A steam jet eductor will immediately dilute the off-
gas with about 6500 1b/hr of steam, The eductor will exhaust the gas-vapor
mixture at near saturation temperature and about 14 psia, with a hydrogen
concentration of less than 4% by volume. The vapor will be heated to about
50 F degrees superheat in the preheater and delivered to & recombiner. The
recombiner will reduce the dry hydrogen content to a nominal 0, 1% (maximum
2%), while heating the mixture to a maximum temperature of 850°F. This
mixture will then enter a condenser where the majority of the vapor will be
removed, leaving a maximum design gas {low of about 28 scfm at 12.5 psia
and 200°F. The other diluticn and recombiner train will be in hot standby

condition with reduced steam flow.

Should main condenser in-leakage decrease to less than 5 scfm, instrument
air will be bled manually into the offgas stream upstream of the recombiners
to assure a sufficient supply of oxygen for complete recombination and to
prevent excessive concentration of the radiocactive gases following re-

combination.

The 28 scfm offgas flow will then enter the previously installed 30 minute
holdup pipe, but due to the decreased design flow resulting from !-12-02
recombination, the pipe holdup time will be increased to about 2 hours
(about 5 hours with condenser air in-leakage at 10 scfm). Following this
holdup, the offgas is compressed to 300 psig by the operating compressor
and delivered to one of the five 1250 tt3 holdup tanks.

18



Under design operating conditions, each tank will undergo a minimum charg-
ing period of 12 hours (5 to 285 psig) followed by 36 hours of dead storage,

and will then be released with approximately 12 hours of discharge time,
This yields a minimum mean holdup time of 48 hours in the tanks, plus over
two hours in the holdup pipe. This holdup time will be increased to about
140 and 280 hours for condenser in-leakage rates of 10 and 5 scfm, respec~-
tively.

Under actual operating conditions, the tank with the lowest activity will be
discharged, and the discharge flow rate will be selected to be only slightly
greater than the rate of offgas flow after recombination. The discharge will
be initiated from the reactor control room by opening the appropriate tank
discharge solenoid valve, followed by remote adjustment of the motor=
operated throttle valve to achieve the desired discharge flow rate. A flow
limiting nozzle limits the maximum discharge flow rate to about 150 scim

in the event of reducing valve failure. The charging solenoid valves are
also opened from the reactor control room, following a signal indicating
thet the previous tank is fully charged., Interlocks prevent simultaneous
opening of both the charging and discharge valve on the same tank or dis-
charge of a tank with less than 12 hours of decay time, Discharge flow

can be terminated from the reactor control room by closing the tank solenoid
valve or by tripping the motor operated throttle valve,

Startup of the modified offgyas system from cold conditions requires local
operator action. The main steam condenser i{s evacuated to 5"~10" Hg
absolute with the mechanical vacuum pump. As soon as reactor steam is
available, the piping and components upstream of the recombiners are
heated by diverting the diluent steam back to the main condensers., Cool=-

ing water (main condensate) flow is then established to the recombiner

19



condensers and drain coolers, and the recombiner bypasses are closed and
flow is established through both recombiner ‘rains, The compressor and
storage tank bypass valve at the outlet to the 30 -minute holdup pipe is
opened directly to the stack filters and the stack. The main conderser
steam jet air ejectors are then brought on the line and the sucatic lines to
the eductors are opened. The main steam condenser vacuum is then pulled
down to the operating level and as soon as the offgas flow drops to within
compiessor capacity at the recombiner outlet, the bypass around the com=-
pressors and storage tanks is closed and both compressors are started.
The reactor power car then be increased to significant levels. The recom-
biner system shoulu reach normal operating vacuum in less than one hour
after the bypass valve is closed, There is no opportunity for out-leakage
past the bypars valve to the stack during reactor power operation because
of the sub-atmospheric pressure in the 30 minute holdup pipe, which will
be achieved in less time than would be required for flow of radiocactive
gases through the holdup pipe following closure of the bypass valve.

Bypass of the comprescors and storage tanks will not be permitted until the
30 minute delay pipe has been purged with at least one volume of air and a
sample taken ¢t the compressor outlet header and shown to contain less than
0.010 Ci/fta. This is to prevent the gases remaining in the 30 minute pipe
from being pushed out by the air ejector startup (initial discharje rate of
about 400 scfm) at a release rate in excess of 0.27 Ci/sec. Failure to
observe this procedural limitation would result in closure of the stack iso-
lation valves by the stack radiation monitoring system if the limits of the

Technical Specifications were exceeded.

Offgas sampling will be performed at the air ejectors in accordance with
the Technical Specifications. The quantities of the isotopes released

will be recorded based on the average storage time of each tank and the

mest recent isotopic analysis.

20
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6.0 SYSTEM PERFORMANCE

The modified offgas system is designed to provide holdup of the offgas
from the condenser air ejectors for between 50 and 280 hours, depending
upon the quantity of condenser air in-leakage experienced. Figure 1 shows
the site boundary dose reduction as a function of heldup time., The quanti-
ties of activation gases released from the modified system are insufficient

to affect total release rates or the boundary dose rates,

Based on an offgas release rate at the air ejector discharge which would
produce the Technical Specification limit of 0.27 Ci/sec after 30 minute
delay with a diffusion mixture, the estimated annual average activity
discharged to the stack will be 0,012 Ci/sac at the maximum condenser
air in-leakage of 28 scfm, The estimated gaseous nuclide release rates
prior to the stack filters ar2 presented in Table I~A for both the originally
installed and the modified offgas systems. The stack release rates of
pr.t‘mulates with half lives in excess of eight days and halogens of interest
from Table I-A are presented in Table I-B, Iodine release rates are based
on a reactor coolant o offgas distribution factor of 2 x 104, plus 90% each
removal in the charccal traps located at the compressor suction and at the
stack, Particulate release rates are based on 90% plateout {a the buried

pipe, plus 99% each removal in the compressor and stack HEPA filters.

Northern States Power Company will maintain and use the equipment des-
cribed in this report in such a manner as to reduce the release of radio-
active materials to the atmosphere to the lowest practicable levels., This,
it is expected, will limit gaseous releases from the plant air ejectors to
even less than the above mentioned rates. At the same time, certain
flexibility of operation is required compatible with consideration of

health and safety to assure that the public is provided a dependable source
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of power, even under the unusual operating conditions which may temporarily

result in higher than those described above, but still within the limits
specified in 10 CFR Part 20,
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JABLE I-A_

ACTIVITY TO TF F_OFF -GAS SYSTEM
Activity - yCi/sec

Isotope No Decay 30 Min Decay S0 Hr Decay
Noble Gas¢s
Kr-83m 8,15 x 10° 6.76 x 10° 6.60 x 107
Kr=85m 1.69 x« 104 1,56 x 104 6.40
Kr-85 2.01 x 10° 2.01 x 10" 2.02 x 10°
Ke=87 5.49 x 104 4.17 x 10° 7.20 x 1078
Kr-86 5,23 x 10° 4.62 x 10° 2.21 x 107}
Kr-89 4.77 x 105 7.19 x ]02 -
Kr=90 1.33 = 10G - ———
Ke-91 1,64 x 10° dbs ot
Ke=92 2,19 x 10° bir .
Kr-93 1.80-% 106 -——— i
Ke-94 8.13 x 10° i 2
Xe-131m 4,03 x 10! 4.02 x 10 3.56 x 10"
Xe=133m 5,03 x 10° 4.99 x 10° 2.65 x 10°
¥e-133 1,35 x 107 1,24 x 10° 1.03 x 10°
Xe-135m 8,53 x 10° 2.24 x 10° o
Xe-135 4.85 x 10° a.84 x 10° 1,18 x 10°
Xe-137 5.49 x 10° 2.65 x 10° e
ye-136 2.44 % 10° 7.16 % 10° L
Ye-139 1,04 x 10° i .
Xe-140 1,33 % 10G - P
Xe-141 1,45 x 10° e .
Xe-143 2.72 % 10° S ARy
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TARLE I-A
(continued)

ACTIVITY TO THE OFF-GAS SYSTEM

Activity - uCi/sec
Isotope No Decay -30 Min Decay 50 Hr Decay
Activation Gases
N-16 7.0 x 107 et .
N-17 1,14 x 10° anv ot
N-13 8.1 x10° 1,0 x 10° S
0-19 4.2 x 10° - sk
A-41 2.8 2.3 1.7 %1070
H-3 Note (1) 5.0 x 107> 5.0 x 10 5.0 x 107"
Halogens Note (2) Note (2) Note (3)
1-131 7.8 x 107 7.8 %107 6.5 % 10°%
1-132 4.6 3.9 1.1 x 10"
[-133 4.6 4.5 9.3 %1072
1-134 6 4.1 s
1-135 6 5,2 4x10°°
1-136 6x107} 2.2x 1072 W
1-137 4.6 %10 e iyt
1-138 1.8 x 107} - i
Br-83 5.5 x 10"} 4.6x 10"} 3x10°
Br-84 7% 10"} 3.7% 107" y
Br-85 4,2 x 10" a.2x107° i
Br-87 4,2 %10} 5.3 % 10722 Pin
Br-88 2.3 % 10"} e ol
WUie s

(1) Based on amount of water vapor in 28 scrm of off-gas SSOF (anticipated
delay pipe exit temperature) and a tritium concentration of 1,3 x 10~2
uCi/ml,

(2) Based on jodine concentration in reactor coolant from Tabie 1-B corresponding
to a stack discharge rate of 0.27 Ci/sec after 30 minute decay and a reactor
coolant to off-gas distribution factor of 2 x 104 for halogens.

(3) Based on a 90% removal of halogens in the off-gas air compressor charcoal
filter,
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IMLEIR
MPARISON

AND AEC GUIDELINES
HALOGENS AND PARTICULATES WITH T} > 8 DAYS

leciops  Batimaied Ralsags Math . . ARAURC RUSTROS con: 10 GV B0/100,000
pe/cc uc/cc
1-131 1.3x 1072 5.7 x 10716 1 x 10718
[-132 2,3%10°° 1.0 x 1072} 4x10713
1-133 1.86 x 1072 8.1 x 10718 ax1078
1-135 8.04 x 1074 3.5 x10"%7 1 x 1074
Ar-83 6.05 x 10”2 2.6 % 107%% 1 x 10738
Cs-137 7.8 x 1078 3.4x10"%9 §x 21078
Sr-89 5.2%x107% 2.3x10°7 3x 10718
Sr-90 4.6 %107 2 x 10720 3x 10718
y-91 3x10°° 1.3x10718 1x 1074
Ba-140 1.7x1074 7.4x10° %0 1 %1074
Ce-141 9.8 x10°° a.3x10718 §x 1074
Pr-143 1.4x10°° 6.1 x 10740 gxigH

(1) Halogen release rates include 90% removal of halogens in the
charcoal filter in the offgas stack; source term S0 hour decay
estimate from Table I-A.

(2) Particulate release rates include 90% plateout in 30 minute delay
pipe, 99% removal in the compressor suction HEPA filters, and
further 99% removal in the stack HEPA filters.

25



7.0 SAFETY ANALYSES

7.1 Accident Analysis

The maximum release to the environs from the modified offgas system would
result if all five storage tanks were assumed to undergo simultaneous dis-
charge at ground level immediately after being filled to capacity with the
plant operating at the Technical Specification annual average activity limit
(0,270 Ci/sec after 30 minute sample decay) at the condenser air ejectors
and with maximum condenser air in-leakage (28 scim), The calculated
whole body (beta and gamma) dose at the nearest boundary for such a re-
lease occurring instantaneously is 0.45 rem, but if the release is assumed
to occur more slowly so there is no diffusion due to the energy release, the
dose risec to 0,86 rem. If release of the particulates is considered, these
doses are increased to about 0.76 and 1.5 rem, respectively. If the halides
are not assumed > be effectively removed by the recombiners, the thyroid
doses for the instantaneous and slow release of the tank contents are 0,017 and

0,032 rem, respectively. These results are summarized in Table II.

The calculated dose is based on a tank fill time of 15.7 hours (0 to 300 psig)
with 28 scfm air in-leakage at the condenser and complete recombination

of the radiolytic hydrogen. This dose was found to be higher than that
resulting from longer holdup time (lower condenser in-leakage), because of
the greater dose contribution from the shorter lived isotopes. Release was
assumed to occur immediately after filling the fifth tank, with credit taken

for decay in the previously installed holdup pipe, for decay during the filling
operation, and for dead storage time in the first four tanks.

Doses were computed using finite cloud dimensions, Class F stability, one

meter per second wind speed, 500 meter distance to site boundary, and no

oredit for storage building wake factor. The tank activities were based on
the data presented in Table I=A,




TABLE II

ESTIMATED DOSES FROM OFF-GAS SYSTEM ACCIDENTS

Whole Body Noble
—Gas Dose

Case 1 - Rapid depressurization 0.45 rem
of five tanks that results in an

initial cloud of finite size and

a virtual source correction.

X/Q = 1.13 x 1073 sec/m3

Case 2 - Slow release of five 0.88 rem
tanks contents giving
a point release with no
source correction,

X/Q = 2.12 x 10~3 sec/m°
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Whole Body Par- Thyroid
Mculate Gas Dose _Dose
0.31 rem 1,7 %107% e
0,58 rem 3.2%10°° re



7.2 Hydrogen Handling

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 re~ombiner sys'em; i.e. an explosive mixture of
hydrogen will never exist in the large, 30 minute decay pipe or the storage

tanks.

This is accomplished by providing fully redundant hydrogen analyzers on
the outlet from the recombiner gystem that initiate recombiner system shut-
down and terminate all offgas flow if the hydrogen concentration at the
system outlet exceeds 2% by volume (the hydrogen flammability limit is 4%
by volume ard the detonation limit is ~15% by volume). These sensor and
shutdown systems are designed with sufficient redundant equipment so that
no one undetected fault will render the systems inoperable, and the systems
will be periodically tested to confirm continued operability. During an
automatic shutdown, three main stream process valves close to isolate

the recombiner system, Additionally, the recombiner bed temperatures and
recombiner outlet temperature provide insight into recombiner performance

to insure that flammable hydrogen mixtures do not get beyond the recombiner,

Should a number of unlikely events occur, it would be hypothetically pos~-
sible for a hydrogen explosion to occur in the recombiner system and this
system has been designed to withstand an explosion. Such an explosion
within the recombiner system could result in an airborne shock wave
propagating into the large, 30 minute decay pipe. There wouid not be

an explosion in the decay pipe, and the shock wave from the recombiner
system would be attenuated to about 1/10 of its initial value by the effects
of expansion into the large, 30 minute (5000 ft3) decay pipe and subsequent
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propagation through the filters, The compressor suction has been designed
to withstand this attenuated shock wave, and it would shield the storage

tanks from any effects whatsoever,

7.3 Shielding

The storage room of the new waste gas storage building will not be acces-
sible when any of the tanks are pressurized. The shield wall between the
storage room and the compressor room will be designed to maintain less

than 5.0 mrem/hr within two feet of the compressor room side of the wall,
The building will be partially underground with sufficient shielding or area

access restriction to assure personnel protection,

The new recombiner building will be designed to limit radiation levels on
contact with outside walls to a maximum of 2 mrem/hr. An inside shield
wall between the trains will permit limited occupancy for maintenance of

one train while the other train is operating.
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3.0 LIMITING CONDITIONS FOR OPEKATION

4.0

SURVEILLANCE REQUIREMENTS

-v

B.

Emergency Core Cocling Subsystems
Actuation

When irradiated fuel is in the reactor
vessel and the reactor water tempera-
ture is above 2120F, the limiting con-
ditions for cperation for the instrumenta-
tion which initiates the emergency core
cooling subsystems are given in Table
3:.2.2;

Control Rod Block Actuation

The limiting conditions of operation for
the instrumentation that initiates control
rod hlock are given in Table 3.2. 3.

Off-Gas System

At least one stack radiation monitor
shall be operating at any time off-
gas is being discharged from the plant
from sources other than the ventilation
system. The trip settings for the
stack monitors shall be set at a value
not to exceed the instantanecus vailue
associated with the 15-minute re-
lease limit specified in Specifice-

tion 3.8.1.

3.2./4.2-2

48



3.0 LIMITING CONDITIONS FOR OPERATION

4.

0

SURVEILLANCE REQUIREMENTS

[-v

B'

Emergency Core Cocling Subsystems
Actuation

When irradiated fuel is in the reactor
vessel and the reactor water tempera-
ture is above 2120F, the limiting con-
ditions for operation for the instrumenta-
tion which initiates the emergency core
cooling subsystems are given in Table
3.2.2.

Control Rod Block Actuation

The limiting conditions of operation for
the instrumentation that initiates control
rod biock are given in Table 3.2, 3.

Off-Gas System

At least one stack radiation monitor
shall be operating at any time off-
gas is being discharged from the plant
from sources other than the ventilation
system. The trip settings for the
stack monitors shall be set at a value
not to exceed the instantaneous value
associated with the 15-minute re-
lease limit specified in Specifica-

tion 3.8.1.

3.2./4.2-2




3.0 LIMITING CONDITIONS FOR OPERATION

4.0

SURVEILLANCE REQUIREMENTS

-V

D.

Ofi-Gas System (con't)

Both off-gas radiation monitors in the
common discharge line from the con-
denser air ejectors shall be operable
or operating during power operations.
The trip settings for the monitors shall
be set at a value not tc exceed the 15
minute release limit specified in Speci-
fication 3.8.A.1. The time delay set-
ting for closure of the off-gas inlet
valves to the recombiner subsystem
shall not exceed 15 minutes.

3.2/4.2-2.1
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Table 4.2.1 - Continued

Minimum Test and Calibration Frequency For Core Cooling
Rod Block and Isolatinn Instrumentation

Instrument Channel Test (3) Calibration (3) Sensor Check (3)
3. Steam Line Low Pressure Note 1 Once/3 months None
4, Steam Line High Radiation Once/week (5) Note 6 Once/shift
HPCI ISOLATION
1. Steam Line High Flow Note 1 Once/3 months None
2. Steam Line High Temperature Note 1 Cnce/3 months None

»  RCIC ISOLATION

1]

- 1. Steam Line High Flow Note 1 Once/3 months None
2. Steam Line High Temperature Note 1 Once/3 months None
REACTOR BUILDING VENTI ON
1. Radiation Monitors (Plenum) Note 1 Once/3 months Once/shift
P Radiation Monitors (Refueling Floor) | Note 1 Once/3 months (4)
OFF_GAS ISOLATION
1. Radiation Monitors Notes (1,5, 6) Once/3 months Once/shift
Notes:

(1)

Initially once per month until exposure hours (M as defined on Figures 4.1. 1) is 2.0 x 105, thereafter
according to Figure 4.1.1, with an interval not greater than three months.

3.2/4.2-16
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3.0 LIMITING CONDITIONS FOR OPERATION

4.0

SURVEILLANCE REQUIREMENTS

9-v

1. The annual average release rates of gross
beta-gamma activity, except halogens and
particulates with half lives longer than
eight days, shall not exceed:

Average Annual Rate (Q In curies/sec):

Q1 |, QRS
0.27 0.021

Any one fiften minute period per hour
(Q in curies/sec):

Q1 QRS
3?7 * son =1

In addition to the above limits, the
effluent rate at the air ejector moni-
tors, except halogens and particulates
with half lives longer than eight days,
shall not exceed an annual average
rate of 0.27 Ci/sec or an instantan-
eous rate of 2.7 Ci/sec for more than
15 minute per hour, based on 30
minute sample decay.

3.8/4.8-2

l’

Stat ion records of gross stack release
rate of gaseous activity shall be
maintained on an hourly basis to assure
that the specified rates are not being
exceeded, and to yield information
concerning general integrity of the
fuel cladding. Records of isotopic
analysis shall be maintained. The
off-gas stack and reactor building
monitoring systems shall be func-
tionally tested and calibrated in
accordance with Specification 4.2,
Table 4.2.1.

Within one month of initial commercial
serv _ of the unit, an isotopic analy-
sis will be made of the gaseous acti-
vity release rate. From this sample

a ratio of long-lived and short-livec
activity will be established. Weekiy
samples of off-gas will be taken and
gross ratio of long-lived and shost-
lived activity determined. When the
weekly samples indicate a change of
greater than 20% from the previous
isotopic analysis, a new isotopic
analysis will be performed. An iso-
topic analysis of off-gas will be per-
formed at least quarterly. Gaseous
release of tritium shall be calculated
on a monthly basis from measured data.




3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

Release of noble gas radicisotopes
will be calculated from the isotopic
samples taken at the air ejectors,
based on the recorded decay times
prior to release of the gas to the
atmosphere.

The HEPA and charcoal filters located in the
suction lines to the offgas compressors and
in the offgas stack shall be surveyed when-
ever a filter is changed, whenever work is
performed that could affect the fiiter system
efficiency, and at intervals not to exceed
six months; it shall be demonstrated that:

' §

8] For a new filter or following work that
could affect the fiiter efficiency, the
removal efficiency is not less than
99% for particulate matter larger than
0.3 micron based on a DOP test, or
not less than 99% for freon based on
a freon test.

(2) For a filter in service, the removal
efficiency is not less than 99% for
particulate matter in the offgas stream,
based or cross-filter samples remov-
ing particies of = 0.3 micron size and
larger or DOP test; or 99% for iodine
present in the offgas or for freon based
on a freon test.

3.8/4.8-2.1
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(3)
(4)
(5)

(6)

Percentage of the maximum annual limit released and MPC value.

Results of all isotopic analyse. and estimates total curies »f each identified
nuclide released.

Such other information as may be required by the Commission to estimate
maximum potential annual radiation doses to the public resulting from

effluent releases.

Specific information will be reported if quantities of radiocactive materials
released during the reporting period are significantly above desicn objectives.

g. Solid Radioactive Waste

(1
(2)
(3

Total volume (in cubic feet) of solid waste generated.
Gross curie activity involved.
Dates and disposition of the materials if shipped off-site.

h. Environmental Monitoring

(1)
(2)
(3

A narmrative summary, including correlation with effluen® releases of the
results of off-site environmental surveys performed during the report period.
Tabulation of the results of the environmental monitoring program, including

a figure showing location of the monitoring stations.

For any Samples which indicate statistically significant leveis of radiocactivity
above established background levels, a comparison with applicable 10 CFR 20
limits shall be provided.

E. Special Reports (in writing to the Director, Division of Reactor Licensing, USAEC, Washington
D. C. 20545):

1.

In the even: a redundant component (or system) covered by these Technical Specifications
is determined to be out of service for periods longer than those specified in other
sections, it shall be the subject of a special maintenance report. This report shall

be submitted within seven days of the above determination and shall describe:

a. The nature of the problem and the specific steps to be taken to remedy the situation

b. An estimate of the time required to return the component{or system) to an operabie
condition.
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