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EXHIBIT A
«3e

SPECIFICATION 3.2,D, AIR KJECTOR OFF-GAS SYSTEM

REASON FOR_CHANGE (continued)

The proposed changes would permit the air ejector monitor trip setting
to be raised whenever the recombiners are in operation to & setting
based on the equivalent of the maximum permitted stack release rate
with a decay period of 120 minutes., 120 minutes corresponds to the
minimun expected Off-Gas System holdup time with the recambiners in
opentloh.

With the recombiners inoperwble and bypassed (Mode 3), the air ejector
mnitor trip setting. would revert to the currently specified value,
Shifting from Modes 1 or 2 to Mode 3 requires a plant shutdown at
which time the necessary trip setting changes would be made,

The current Specification, to be placed in effect when the modifications
to the Off-as Oystem mve completed and fully operational, ie overly
restrictive and cai lead to an unnecessary power reduction, Because

of vhe higher tian averag: rate of fuel clad defects at Monticello,

the proportion of short-l./ed redionuclides in the off-gas stream is
nigher than normal, Thie shift in the dietribution of the mixture

of nucllides in the off-gas stream hae only & slight effect on the

stack release rate, The effect of the large fraction of short-lived
puclides at the air ejector monitors, however, ie to greatly increase
the neacured radiation levels,

EPECIFICATION 3.8,A.3, MAXIMUM PERMITTED I.131 RELEASE RATE AND BASES

PROPOSED CHANGE

a, Change this Specification to read:

3+ The maximum release rate of radiciodine 131
(I-131) shall not exceed a rate Q, in
microcuries/sec:

L

b. Change the second paragreph of the 3/h,8,A Bases on page 177A to
state the correct location of the critical pathway ry fam
as 3700 meters in the NNE gector gotmk X/Q = 2,5x10~° sec/m3 and
ground level X/Q = 4,3x10°7 sec/m3), Refer to the attached
Exhibit B page 177A.

REASON FOR CHANGE

Specification 3.8,A.3, to be placed i to effect when the modificetions to
the Off-Gas Syetem are completed and fully operational, is now based on
the incorrect dairy famm location, Evaluation by NSP and the NRC
Regulatory Staff has shown that the farm located 3700 meters from

tiie site in the NNE sector constitutes the critical pathway.
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L, SPECIFICATION 3,8,A PERM

KEASON FOR_CHANGE (continued)

The proprsed equstion ie based on Regulalatory Guide 1,42 and atmoepheric
diepersion factors calculated by the NRC Regulatory Staff,

S« SPECIFICATION :{hi «E, AUGMENTED OFF-GAS SYBTEM AND m__!i
PROPOEFU CHANGE
a, Change Specification 3.8,E.2 to read:

2. Except as specified in Specification
3.8,E,3 belov, at least one hydrogen
monitor downstream of each operating
recombiner ehall be operable during
pover operation,

b, Change Specification 3,8,E,3 to read:

3. If the above specified downetream
hydrogen monitors are not operable,
“ifgas flow to the compressed storage
subsystem shall be terminated,

¢. Change Epecification U,8,E.2 tn read:

2, Condenser air inleakage shall be
evaluated veekly and used in conjunction
with the latest steam jet air ejector
off-gas isotopic analysie and Figure
4,8,1 to determine that the limit of
Specification 3,8,E.4 will not be exceeded,

|
|
’ d, Delete Specification 4.8,E,3,
l
|

e, Add new Figure L.8,1, "Offgas Storage Tank Groes Activity Limits,"
as included on page 176A of Exhibit B,

f. Revise the 3/L.8,B Bases to refle-t changes (a) through (e)
above, Refer to pages 179A and 179B of Exhibit B,

REASON FOR_CHANGE

Change (&) deletes the requirement for one operable hydrogen monitor
upetream of each operating recombiner. Planned modificatione to the
recombiner inlet flow contrel loope will remove the upetream monitors.
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5. SPECIFICATION 3/4,8,E, AUGMENTED OFF-GAS SYSTEM AND BASES

REASON FOR CHANGE (continued)

Following modification, the inlet flow control loop will be based on
volumetric flow rate in lieu of hydrogen mass flow rate, Hydrogen
concentmation will be apsumed ag the maximum design value at all
times, Thie modification eliminates the requiremenmt for inlet
hydrogen measurement, inventory processing, and mass flov computation,

The Off-gas Eystem hae been operating eince startup in & mode which
will bte made permanent by the planned modification, Currently the
inventory processors are programied to assume & continuous hydrogen
concentration equal to the deeign maximum in accordance with
Specification 3,8,E,3, The effect of this mode of operation is

to reduce the system flow capability eignificantly belov the original
deeign value, but not to the point of affecting normal plant operation,

Change (b) deletes the provision for allowing recombiner operation
without an operable inlet hydrogen monitor, This provision will
no longer be needed when the upstream monitore are removed, Change
(b) ie aleo revised to require only termination of flowv to the
compressed storage subsytem when the required downetream hydrogen
monitor is not operable, This would permit recoubiner operation
without requiring & return to the original Off-Cas System in the
event that no hydrogen monitor i{e operable, Other instrumentation
would be used to verify satisfactory operation of the recombiners.
All Off-Gas System components upstream of the compressed storage
subsystem are designed to withetand & hydrogen detonation, The
recombiner outlet hydrogen monitore serve to protect the compressed
storage subsyestem components from & detonation that could result
from excessive concentratione of hydrogen, If the downstream
hydrogen monitore are inoperuble, it is necessary to stop offgms
flov to the compressed storage subsystem,

Changes (¢), (d), and (e) revise the method of complying

with the maximum tank contents limit or 22,000 Curies dose
equivalent Xe-133, During startup testing of the augmented
Off-Gas System, it was found that the compressed storage tank
radiation monitore do not perform their intended function,

The use of individual tank radiation monitore to measure grose
radioactivity ie not feaeible for the following reasons:

a, Pach individual monitor ie exposed to "shine"
from adjacent storage tanks,

b, Each monitor becomes saturated due to the buildup
of radioactive particulatee (primarily Fb-88
and Cs-138 with high energy gamma radiation)
and doee not respond to changes in the noble
gas inventory of the tank,
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Change 12 to the Monticello Technical Epecifications iesued by the
USAEC Directorate of Licensing on November 15, 1973 placed a limit

on the mdioactivity that could be contained in an offgae storage
tank of 22,000 curies dose equivalent Xe-l33, The baeie for thie
limit was sccidental release of the contents of & tank by an operator
error 12 hours after completion of filling. The release vas assumed
to occur over an eight hour period due to the flow restricting

nozzle in the discharge line, Under accident 100-meter meteorology
conditions, a whole body dose of 20 mRem vould result to an individual
at the site boundary, Thie dose corresponds to the Unusual Event
annual gamna doee level,

To provide assurance that the 22,000 curie limit would not be exceeded,
it wae believed that the tank rediation monitors could be calibrated
in terms of grose gaseous activity, During startup testing, however,
it was found that the presence of Ru«B8 prevented the monitors from
responding to gross gaseous activity changes,

It hae been suggested that the tank rediation monitors may not be
required, It should be poesible to determine the maximum possible
groes activity in a etorege tank by measuring total ai: inleakage,
steanm Jet alr ejector offegae activity, and steam jet air ejector
offgas isotopic compoeition, To determine the relationship

between these paremeters and tank activity in terme of doee equivalent
Ae-133, the Monticello offgae system was modeled and a computer
progranm developed to perform the necessary celculations,

Results

Resulte of calculatione of offgas storage tank content in terms of
Xe-133 dose equivalent curies ap & function of offgaes isotopic
distribution and total air inleakage are summarized in Tablese

1l and 2,

Table BJAE Monitor Trip Discharge Valve
Setting Holdup Interlock Delay

1 30 min (current T€) 12 hr

2 2 br (proposed TS) 12 nr

Table 1 presente the results of the analyeis for the current value
of the steam jet air ejector monitor trip setting., Offgas is assumed
to be released at the maximum permitted trip setting of !Em' Qeot®
0.18, where + 18 based on & decay time of 30 minutes.

The 22,000 curie limit is exceeded only at 3 CFM with a 90%
equilibruim type distribution and at inleakages of less than 6

CFM with a 100% equilibrium distribution,

Table 2 presents the results of the analysie using the proposed
meximum air ejector monitor trip setting which is based on &

decay time of 120 minutes. Again, the 22,000 curie lim't is exceeded
only at extreme combinations of low inleakage and high equilibrium
offgas compositicn,

.l-
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SUMMARY OF RESULTE (continued)

TABLE 1,
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3.0 Monticello Offgms Eystem Model

Figure 1 ie & simplified flow diagram of the Monmticello modified offgas

eystem., Flesion gases in the reactor vessel were assumed to be released
at t=0 in accordance with Teable 3. Correlation between these empirical

relatione and actual BWR releases has been shown to be good.

A delay of five minutes from the reactor vessel to the air ejector monitors
hae been assrumed. This value is routinely used in monitor calibration,

All other delay times upetream of the compressed storage subsystem are
cgsumed to be negligable except the L2-inch pipe holdup.

Individual isotopic release rates (uCi/sec) are given initially
oy!

Q1,0) = Ky (FgB.b3a0ld yony +Fp3.29x101% 00+ Fp5,28x107y, )

Fifteen isotoper were considered in the model (Table 2)., Total release
rate in the vessel is therefore:

Qt.ot(o) - EQ( l’O)
i=1,15

Constant K‘l is selected so that the offgas relemse rate is equal to the
maximum air ejector monitor trip setting, Thie trip point is the
Qtot(t=5 min) thet results when:

Qot(t=30 min) Foammn . 3
0.18

The release rate of an isotope at any time is given by:

.\it
Q (1,t) = Q(1,0)e

and the total release rate at any time is:

Qtot(t) - z Q(ipt)
i=1,15

At time t=ty, the offgas stream reaches the compressed storage subsyetem
and enters & storage tank, ty ie given by:

ty(min) = 5 + (pipe vol)(pi res
inle e scfm atmos
= 5 +(4650)(10.0
scfm)( 14,69

o 6w



The number of curies of an isotupe at any time, t', after beginning
tank fill 1e given by the differential equation:

9_%&_'_2 = Qita) -Ny c(1,t')

vhere C(1,0) = 0

This equation has an exact solution:

1
At
LY

ol1,t') = Q1,tg) (lee

)

and:
Ceoplt") .}C(i't')

1'1, 15

mesa(t';'icu’ﬂ)(Esme/Eem 13)
RV ety1s

Tank preesure as & function of filling time is:

p(psig) = (inleakage scfm)(t min)(14.69 pei)
tank volume )

= L{sefm)t (min) 14,6 neglecting temperature
1250 changes
and the time to fill & tank becomes:

tf(min) = éaegzgmgo)
lcﬁl 14, 9

XE-133 dose equivalent activity in the tank after a delay of tintx ¥hen the
tank discharge valve can be opened becomes therefore:

“(ta+t A -2t
Cxa33 * { Q(1,0) e i ik (1 -e , ') Fgammag

b
ERUIV ) 15 1 Egammal

k.0 Computer Progrem

A Fortran program was written to perform the calculations outline in
Section 3.0. Storage tank contents was calculated as & function of
fill time and tank pressure for the following parameter variations:




Offgee distribution Recoil Fraction, FR 0 to 1.0, 0.1 stepe
Diffusion Fraction, Fp 0 to 1.0, 0.1 steps
Equilibrium Fraction, Fg O to 1,0, O,1 stepe

Total air inleakage 3 to 30 efm, 1 cfm stepe

For each combination of offgae distribution and air inleakage, the
program calculated the following quantitiest

Release rate (uci/sec) Qo (t) for t up to 600 hours
Average gamma disintegration energy vs. t

Average beta disintegration energy ve, t

Q(1,t) for all 15 isotopes vs. t

C(1,t') for ald 15 isotopes vs, t'
Crot(t')

“xra33(t')
BQUIV
tf'

Normalized Q(i,t)/yi\i ve, %y Characteristic plot

Program output for the 100% equilibrium distribution and 3 CFM total
air inleakage is attached,

A series of additional calculations were also performed to determine
the maximum pousible tank activity for offgas release rates at the
steam Jet air ejector less than the maximum permitted trip setting.
Calculetions were performed for air ejector monitor release rates
of 10% to 100% of the maximum trip setting in 10% increments to
establish the maximum permitted air ejector monitor release rate

for any given air inleakage or offgae composition which will

not exceed the 22,000 curie limit on tank mctivity. These results
m  be used to determine an operating limit curve,
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TABLE 2.

FISSION GASES CONSIDERED IN ANALYSIE

NO, (1) 1SOTOPE FISSION YIELD(%) DECAY CONSTANT(sec*l) E cAMMA (MEV/die)

1 KR90 5,00 2,10E-2 2,10

3 KR89 L, 59 3,61E-3 2,22

- XE137 6.00 2.96E-3 Oud7k

5 XE138 5,90 8,1LE-L 1,18

6 XE135M 1,80 T 228k 0. k32

7 KRBT 2,53 1,52E.4 0,793

8 KRB3M 0, 520 1.C3E-4 0. 00248
2 KRSB 3.56 6.902:"5 1095
11 XE135 6.30 2,10E-5 0,247
12 XE133M 0,160 3, 48E«6 0, 0420
13 XE133 6469 1,52E-6 0s OLSL
1k XE131M 0, 0220 6468E=T 0. 0201
15 XR85 0.271 2,04E-0 0, 00220

Ref: ORNL-4323 & NEDO-10237
TABLE 3, MODELING OF FISSION GAS RELFASE RATE

RELEASE MECHANISM

RECOIL
DIFFUSION
EQUILLIBRTUM
Q1,t)
Frofpfg
KR Kpy Kg
¥y
Al
Ref: GEI-92823A

MODEL

Q(1,t=0) = FRKQV{M
Q(1,800) = Fpky M2
Q1,t=0) = FpKgyy

Release rate of fission ges i at
time ¢

Fraction of total offgas release attributed
to recoil, diffueion, and equilibrium
mechanisms

FJ er dependent constants
Fisslon fractional yleld of fission gas 1

Decay constant of fisseion gas i

- 10 =
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LICENSE AMENDMENT REQUEST DATED JULY 1, 1975
EXHIBIT B

Thie exhibit consists of the following pages revised to incorporate
the proposed Technical Specification changese:
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5.0

3. Standby Diesel Generators

4, Station Battery Systems

3.9 Bases
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D. Movement of Fuel
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Organization
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183
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3.0 LIMITING CONDITIONS FOR OPERATION

4.0

SURVEILLANCE REQUIREMENTS

B.

3.2/b.2

Emergency Core Cooling Subsystems Actuation

When irradiated fuel is in the reactor vessel

and

the reactor water temperature is above

212°p, the limiting conditions for operation

for

the instrumentation which initiates the

emergency core cooling sybsystems are given
in Table 3.2.2.

Control Rod Block Actuation

The
the
rod

Air

limiting conditions of operation for
instrumentation that initiates control
block are given in Table 3.2.3.

Ejector Off-Gas System

Except as specified in 3.2.D.2 and
3.2.D.3, both steam jet air ejector
off-gas radiation monitors shall be
operable during reactor power operation.
The trip settings for the air ejector
monitors, except as specified in 3.2.D.4,
shall be set to ciose the recombiner
train inlet valve(s) within 30 minutes
at a radiation level not tc exceed the
equivalent of the maximue permitted stack
release rate after a decay time of

120 minutes,



3.0 LIMITING CONDITIONS FOR OPERATION

4.0

SURVEILLANCE REQUIREMENTS

3.2.74.2

From and after the date that one

of the two steam jet air ejector

off-gas radiation monitors is made

or found to be inoperable, continued
reactor power operation is permissible
provided the inoperable radiation monitor
instrument channel is tripped.

Upon loss of both steam jet air ejector
off-gas radiation monitors, an orderly shut-
down shall be initiated and the reactor shail
be in cold shutdown within 24 hours.

I1f operation is necessary with the Off-

Gas Holdup System recombiners bypassed, the
trip settings for the air ejector monitors
ehall be reset to close the stack off-gas
isolation valve within 15 minutes at a
radiation level not to exceed the equivalent
of the maximum permitted stack release rate
after a decay time of 30 minutes.

4847



3.0 LD(I'I’ING. CONDITIONS FOR OFERATION L.0 SURVEILLANCE REQUIREMENTS

3.6 PRIMARY SYSTEM BOUNDARY L.6 PRIMARY SYSTEM BOUNDARY

Applicability:

Applies to the operating status of the reactor
coolant system.

Ob,jective $

To assure the integrity and safe operation of the
reactor coolant system.

Specification:

A. Reactor Coolant Heatup and Cooldown

1. The average rate of reactor coclant
temperature change during normal heatup
or cooldown shall not exceed 100°F/hr.
when averaged over a one-hour period.

2. The pump in an idle recirculation loop
shall not be started unless the temper-
ature of the coolant within the idle re:
circulation loop is within SO°F of the
reactor coolant temperature.

3.6/4.6

Applicability:

Applies to the periodic examination and testing
requirements for the reactor coolant system.

Objective:

To determine the copndition of the reactor coolant
system and the operation of the safety devices
related to it.

Specification:

A. [Reactor Coolant Heatup and Cooldown
During heatupe and cooldowns the following
temperatures shall be recorded at least every
15 minutes until 3 consecutive readinge at
each location are within 5 ©F.

a., Heactor vessel shell sadjacent to
shell fmeo

b. Reactor vessel bottom drain.
Ce Recirculetion loops A and R,

d., Reactor vessel bottom head.,
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Reactor Preesure in Top Head (PSIG)

FIGURE 3.6.3 Minimum Temperature versus Pressure for Mechanical Heatup

3.6 /h 6 or Cooldown Following Nuclear Shutdown
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Baseg 3.6 and 4,.6:

A.

B,

Reactor Coolant Heatup and Cooldown

The vessel has been analyzed for stresses caused by thermal and pressure transients. Heating and
cooling transients throughout plant life at uniform rates of 1000F per hour were considered in
the temperature range of 100 to S46OF and were shown to be within the requirements for stress
intensity and fatigue limits of Section III of the ASME Boller and Pressure Vessel Code.

During reactor operation, the temperature of the coolant in en idle recirculation loop is expected
to remain at reactor coolant temperature unless it is valved out of service., Requiring the coolant
temperature ia an idle loop to be within 500F of the reactor coclant temperature before the pump is
started assures that the change in coolant temperature at the reactor vessel nozzles and bottom
head region are within the conditions analyzed for the reactor vessel thermal and pressure
transients.

Reactor Vessel Temperature and Pressure

Operating limits on the reactor vessel pressure and temperature during ncrmel heatup and cooldown
and during inservice hydrostatic testinz were established using Appeidix G of the Summer 1972
Addenda to Section III of the ASME Boiler and Pressure Vessel Code, 1971 Edition, as a gulde,
These operating limits assure that a large postulated surface flaw, having & depth of one-quarter
of the material thickness, can be safely sccommodated in regions of the vessel ehell remote from
discontinuities, For the purpose of setting these operating limits the reference temperature,
RTNpr, of the vessel material was estimated from impact test data taken in accordance with
requirements of the Code to which this vessel was designed and manufactured (1965 Edition
including Summer 1966 Addenda). Where the dropweight NDT temperature was known, the reference
temperature used was the NDT temperature. Where the dropweight NDT temperature was not known,
the reference temperature used was the temperature at which 30 ftlb of energy was expected to
occur on the basis of reported Charpy V notch test data, For areas of the vessel shell remote
from the core beltline region, the highest NDIT permitted by the vessel purchase specification
for any vessel pressure boundary material is +LOOF and this value is used for the RTNpr in lieu
of certified test results.

The fracture toughnees of all ferritic steels gradually and uniformly decreases with exposure
to fast neutrone above & threshold value, and it is prudent and conservative to account for this
in the operation of the reactor pressure vessel., Two types of information are needed in this
enalysis: a) A relationship between the change in fracture toughnass of the reactor pressure
vessel cteel and the neutron fluence (integrated neutron flux), and b) A measure of the neutroa
fluence at the point of interest in the reactor pressure vessel wall.
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Bases 3.6 and 4.6 - Continued:

A relationship between neutron fluence and change in Cherpy V notch test 30 ftlb transition
temperature has been developed for SA302B/SA533 steel based on at least 35 experimental data
pointe as shown in Flgure 3¢.6.1. In turn this change in transition temperature can be related
to & change in the temperature ordinate shown in Figure G 2110-1 in Appendix G of Sectiom III

of the ASME Boiler and Preseure Vessel Code.

The neutron fluence at any point in the pressure vessel wall can be computed from core physics
data. The neutron fluence can alsc be measured experimentally on the inside diameter of the
vessel wall., At present, valid experimental meesurements cen be made only over time periods of
less than 5 years because of the limitations of the dosimeter meterials. This causes no problem
because of the exact relationship between thermal power produced and the number of neutrons
produced from a given core geometry. A single experimental measurement in a time period of one
year can be used to predict the fluence for the life of the plant in thermal energy output if

no great changes in core geometry are made.

The vessel pressurization temperatures at any time period can be determined from the thermal
energy output of the plant and ite relation to the neutron fluence end from Figure 3.6.1

used in conjunction with Figure 3.6.2 (preseure tests), Figure 3.6.3 (mechanical heatup

or cooldown following nuclear shutdown), or Figure 3.6.% (operation with a critical core).
During the first fuel cycle, only calculated neutron fluence values can be used. At the first
refueling, neutron dosimeter wiree which are installed adjacent to the vessel wall are
removed to verify the calculated neutron fluence.

Figure 3.,6.1 will be conservative for the Monticello reactor vessel, Reactor vessel

material samples are provided, however, to verify the relationship expressed by Figure 3.6.1.
Three sete of mechanical test specimens representing the base metal, weld metal, and weld heat
affected zone (HAZ) metal have been placed in the vessel and can be removed and tested as
required. These samples will receive neutron exposure more rapidly than the vessel wall

and therefore will lead the vessel in integrated neutron flux exposure. An analysis and report
will be submitted to the Commission on ail such surveillance specimens removed from the reactor
vessel in accordance with 10CFR50, Appendix H. These reports shall include the information
specified in ASTM E-185-66, "Recommended Practices for Surveillance Tests on Structursl Materials
in Nuclear Reactors,"” and information obteined on the level of integrated fast neutron
irradiation received by the specimens and actual vessel material.
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Bases 3.6 and 4,6 - Continued

The requirements for cold bolt-up of the reactor vessel closure are based on the NDT
temperature plus 60°F which ie Gerived from the requiremente of the ASME Boiler and
Pressure Vessel Code to which the vessel was built. The NDT temperature of the closure
flanges, adjacent head and shell material, and stud material is a maximum of 10°F. The
minimum temperature for bolt-up is therefore 10° + 60° = 70°F, The neutron radiation
fluence at the closure flanges is well below 1087 n/em® (E>1 MEV) and therefore
radiation effecte 711l be minor and will not influence this temperature,
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3.0 LIMITING CONDITIONS FOR OPERATION

4.0 SURVEILLANCE REQUIREMENTS

3.8/4.8

The maximum release rates of gross radio-
activity shall not exceed a rate (}, in
curies/sec:

E E E,
By : 3 2 |
Q1 (0.18) + Qrs (o.oza *%.009) = 1
The release rates of gross radioactivity
shall not exceed 16 percent of the limit

in Specification 3.8.A.1 averaged over
any calendar quarter.

The maximum release rate of radioiodine
131 (1I-131) shall not exceed a rate ), in
micrecuries/sec:

Q , QRS _
o * 2.7 =1

The release rate of I-131 shall not exceed

4 percent of the limit in Specification

3.8.A.3 averaged over any calendar quarter.

The maximum release rates of radioactive
particulates with half-lives greater than 8
days shall not exceed a rate (, in micro-
curies/sec:

9.5x100 WPC;, T 2x1%§ wr <!

wher- E;EA is the comnosite maximum per—
missible concentration in air in uCi/ml

determined using Appendix B, Table 1I, Colum 1

and Notes of 10 CFR 20.

Radicactive gases released from the off-
gas stack and reactor building vent shall
be continuously monitored. Station records
of off-gas stack release rates of gross
gaseous radioactivity shall be maintaines
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 vent monitoring svstem
shall be functionally tested monthly

and calibrated quarterly with an appro-
priate standard radiation source. Fach
monitor, as described, shall have a
sensor check at least daily.

A steam jet air ejector off-gas sample
shall be taken and an isotopic analysis
for at least six fission product gases;
Xe-138, Xe-135, Xe-133, Kr-88, Kr-85m,
Kr-87 shall be made at least weekly and
following each refueling or other
occurrence which could alter significantly
the mixture of radionuclides.
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3.0 LIMITING CONDITIONS FOR OPERATION

4.0 SURVEILLANCE REQUIREMENTS

D.

3. Two independent samples of each tank shall
be taken and analyzed for gross beta-gamma
activity and the valve line-up checked prior
to discharge of liquid effluents.

4. 1If the limits of 3.8.C cannot be met, radio-
active liquid effluents shall not be released.

Radioactive Liquid Storage

The maximum gross radiocactivity in liquid storage
in the Waste Sample, Floor Drain Sampie, Waste
Surge, and Condensate Storage Tanks shall be

less than 30 curies except for tritium and
dissolved noble gases. If this condition

cannot be met, the liquids in these tanks

shall be recycled to tanks within the radwaste
facility until the condition is met.

Augmented Off-Gas System

1. 1If the hydrogen concentration in the off-
gas downstream of the recombiners reaches
four percent, the recombiner off-gas flow
shall be stopped automatically by closing
the valves upstream of the recombiners.

2. Except as specified in Specification
3.8.E.3 below, at least one hydrogen
monitor downstream of each operating
recombiner shall be operable during
power operation.

3. The performance and results of independent
samples and valve checks shall be logged.

Radicactive Liquid Storage

1. A sample shall be taken, analvzed, and
recorded within 72 hours of each addition
to a liquid waste storage tank to which
Specification 3.8.D. applies.

2. If the sample analysis indicates that the
total radioactivity in the liquid waste
storage tanks of Specification 3.8.D
exceeds 30 curies, except for tritium and
dissolved noble gases, the liquids in
these tanks shall be recycled to reduce
the radioactivity to less than 30 curies
within 24 hours of this sampling.

Augmented Off-Cas System

1. The hydrogen monitors shall be functionally
tested monthiy and calibrated quarterly
with an appropriate gas mixture source.
Each monitor shall have a sensor check
at least daily.

e (ondenser air inleakage shall be
evaluated weekly end used in conjunction
with the latest steam jet air ejector
off-gas isotopic analysis and Figure
L.8.1 to determine that the limit of
Specification 3.8.E.4 will not be exceeded.
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3.0 LIMITING CONDITIONS FOR OPERATION 4.0 SURVEILLANCE REQUIREMENTS

3. If the above specified downstream hydrogen
monitors are not opersble, offgas flow to
the compressed storage subsystem shall be
termimated,

4. The maximum gross radioactivity contained
in one gas decay tank after 12 hours hold-
up that can be discharged directly to the
environs shall be less than 22,000 curies
of Xe-133 dose equivalent. If these
conditions cannot be met, the stored
radioactive gas shall be recycled within
24 hours to other gas decay tanks until
the condition is met.

5. During normal plant operation, radicactive
gaseous waste shall have a minimum holdup
of 12 hours except for low radiocactivity
gaseous waste resulting from purge and
fill operations associated with refueling
and reactor startup. Holdup times for radio-
active gaseous waste in the gas decay tanks
shall be maximized consistent with plant
operation.

F. Environmental Monitoring Frogram

The environmental monitoring program given
in Table 4.8.1 shall be conducted.
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Bases Continued:

Detailed meteorological caiculations for several locations off site have been made by the AEC staff and the
most critical 22.5° sector was determined to be at 600 m to the south-southeast at the site boundary. The
annual average diffusion parameter value for the off-gas stack release was determined to be 1.5 x 10~7 sec/m?
and for the reactor building vent release to be 7.2 x 106 sec/nl.

The method utilized by the staff to determine annual thyroid dose of 1500 mBem to a child for I-131 releases
from the off-gas stack and the reactor building vent is given in Regulatory Guide 1.42. Based on this

method, the maximum i-131 concentration in milk from an existing cow would occur in the NNE sector at a distance
of 3700 m which has an annual average diffusion parameter value -F 2.5110‘6 sec/-3 for the off-gas stack

and kL, 31;10'7 gec/-3 for the reactor building vent. Taking into mccount the five month grazirz season, a release
rate of I-131 from the off-gas stack of 40 uCi/sec or from the reactor building vent of 2.7 uCi/sec could

result in an annual thyroid dose of 1500 mRem to a child drinking this milk.

In order te limit I-131 releases in the gaseous effluents to as low as practical, quarterly average release
rates have been established which would require investigative actions at 2 percent of the maximum release
rate and plant actions at 4 percent of the maximum release rate. These release rates are significantly below
10 CFR Part 20 limits and are factors of 2 and &, respectively, above the as low as practical objective of

1 percent of 10 CFR Part 20 limits.

The AEC staff performed an analysis similar to that used to determine the maximum release rate of I-131

for the radicactive particulates with half-lives greater than 8 days. A& reduction factor of 700 on the

MPC; to allow for possible ecological chain effects similar to those associated with the cow-milk-child
thyroid for radioiodine was used. The annual average diffusfon parameters at 600 m in the south-southeast
sector given previcusly were used for both the off-gas stack and reactor building vent releases. Based on
these calculations, a continuous release rate of radicactive particulates with half-lives greater than § days
in the amount of 9.5 x 109 MPC, uCi/sec from the off-gus stack or 2 x 108 MPC, uCi/sec from the reactor
building vent would not result in wnnual organ doses in excess of the limits specified in 10 CFR Part 20.

in order to limit radiocactive particulate releases in gaseous effluents to as low as practical, guarterlily
average release rates have been established which would require investigative actions at 2 percent of the
maximum release rate and plant actions at 8 percent of the maximum release rate. These release rates are
significantly below 10 CFR Part 20 limits and are factors of 2 and 8, respectively, above the as low as
practical objectives of 1 percent of 10 CFR Part 20 limits.

3.8/4.8 BASES
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Bases continued:

Each batch to be reieased will conform to 10 CFR Part 20 release limits on an iastantaneous basis, i.e.,
annual averaging will not be used as permitted by 10 CFR Part 20. See Section 9.2.3 of the FSAR. The radio-
activity level in the discharge canal for a given release of waste will be the highest when the discharge
canal flow is iowest. This occurs during "closed cycle” cooling tower operation at which time the cooling
tower blowdown of approximately 36 cubic feet per second is the major flow in the discharge camal. The

rate of pumping the radwaste effluent into the discharge canal is variable and can, therefore, be controlled

to maintain the concentration within the specified limit. This type of operati n will be employed only
when the river flow is very low and 1{111 result in further dilution between discnarge canal effluent and

the river.

Radicactive Liquid Storage

The waste sample, floor drain sample, waste surge, and condensate storage tanks are not contained im a Class I
structure. The maximum gross radioactivity in liquid storage in the specified tanks has been limited

on the basis of an accidental epili from all stated tanks due to a seismic event great emough to damage

them. Assuming a low recorded river flow of 1000 ft3/sec, a day period over which the radicactive liquid
wastes are diluted in the river, and consumption of the water by individuals at standard man consumption

rate (3000 ml/day}, the single intake by an individual would not exceed one-third the yearly intake allowable
by 10 CFR Part 20 for unidentified radioisotopes (1 x 10-7 uCi/ml). The factor of 3} was appiled to 10 CFR
Part 20 limits as recommended for situations in which popuiation groups could be exposed.

The sampling frequency has been established so that if the maximm amount of gross radioactivity is exceeded,
action can be taken to reduce the radioactivity to a level below the specified limit.

Augmented Off-GCas System

The hydrogen monitors are used to detect possible hydrogen buildups which could result in a possible hydrogen
explesion. Isolation of the off-gas flow would prevent the hydrogen explosion and possible damage to the

augmented off-gas system.

Experience has shown that a daily check with monthly testing and quarterly calibration assures proper op:ratiom
of the hydrogen momitors.

The maximum gross radioactivity in one gas decay tank has been limited on the basis that accidental release
of its coantents to the environs by cperator error after 12 hours decay should not result in exceeding the
dose equivalent to the maximum quarterly release rate specified in Specification 3.8.A.2. Staff analvsis
of an elevated release under accident meteorclegy for a minimum release period of 8 hours indicated s
release of 22,000 curies of Xe-133 or the dose equivalent would result in a whole body dose of 20 mRem at
the nearest site boundary.
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Bases Continued:

F.

Calculstions have beer performed to determine the relationship between steam Jet air ejector off-gas acitivity
and composition € 4 condenser air inleakage. These calculations were used o determ’ne the curves presented in
Figure 4.8.1., The resulte of the veekly measurement of condenser air inleskage and the average daily air ejector

todeberﬂmthtifthe.xi.-mtofgmsactinty in a decay tank may be exceeded, action can be taken

to reduce the radioactivity to a level below the specified limit.

Environmental Monitoring Program

It is recognized that a precise determination of environmental dose from 4 certain emission from the stack
is only possible by direct measurement. Such information will be provided by the environmental monitoring
program conducted at and around the site. If the stack emission ever reaches a jevel such that it is
measureable in the environment, such measurements will provide a basis for adjusting the proposed stack
limit long before the effect in the environment is of any concern for permissible dose. In this
it is important to realize that averaging emission
by 10 CFR Part 20 represents a very large safety margin between conditions

4t any one instant (any minute,
hour. or day) and the long-term dose of interest.
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3.0

LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.11 SEALED SOURCE CONTAMINATION

cability:

Applies to each sealed source containing

more than 0.1 microcurie of plutonium or other
special nuclear material {including alpha
radlation) and to each sealed source contain-
ing more than the exempt gquantities of
byproduct materiale listed in 10°FR30.71.

Obm' tive:

To assure that leakage from sealed
sources contalning byproduct and special
nuclear radioactive materials does not
exceed allowable limits.

fication:
A. Contamination
1. Each sealed source shall be free of

removable contamination in excess of
0.005 microcuries per 100% smear test.

3.11/k.11

L.11

SEALED SOURCE CONTAMIWATION

cability:

Applies to the periodic testing of
sealed gources containing more than
0.1 microcurie of plutonium or other
special nuclear material (including
alpha radiation) and to each sealed
source more than the exempt
quantities of byproduct materials
listed in 10CFR30.71.

o jective:

To verify the leak tightness of sealed
radioactive sources,

miﬂcatton:
A, Oonmugtf o

1. Tes* for leakage and/or contamination
agll be performed by the licensee or
by other persons specifically authorized
by the Commission or an agreement State,
as follows:
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3.0

LIMITING CONDITIONS FOR OPERATION

2. The leaknage test shall be capable of
detecting the presence of 0,005
microcuries of radioactive material
per 1001 smear test of the sample.

B. Becords

l. A complete inventory of radioactive materials
in possession shall be maintained current
at 21l times.

2. The following records shall be retained
for two years:

a. Test results in microcuries, for
tests performed pursusant to L.1l1.A.

b. Hecord of amnusl physical inveantory
verifying sccountability of sources
on record.




Bases 3.11 and L, 11:

The program, facilities, personnel, and procedures for safe storage, handling, and use of sealed
sources containing radioactive materials is described in Supplement No. 2 to the Application
for Conversion of DPR-22 to Full Term, submitted by Northern States Power Company on

, 197k, The surveillance program described in these specifications is a part
of the program to detect and control contamination of areas in the plant by such radiocactive
materials.,

Small quantities of byproduct materials are exempt from licemsing by 10CF5i50.18 and therefore
are exempt from leakage tests in these specificetions. Inhalation or injestion of such small
gquantities of byproduct materiale from a sealed source would result in less than one maximum
permissible body burden for total body irrediation., Sources containing less thes C.1 micro-
curie of plutonium are exempt from leakage tests by 10CFR70.3%(c) and therefore uch quantities
of epecial nuclear meterials (including alphe emitters) are exempt from leakage tests

in these specifications. The scceptance criteria of less than 0.005 microcurie on the test
sample is aiso based on 1OCFR70.3%(c).

3,11/k.11 BASES 189E



