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(TAC #43797)

In accordance with TAC #43797, the [ffluent Treatment Systens Branch (ETSR)
has completed the review and evaluation of the April 16, 1980 letter from
the licensee, Carolina Power and Licht Conpanv (CP&L) which included a
docunent entitled "Drunswick Steam Electric Plant, Unit Mos. 1 and 2, Spent
Fuel Storage Expansion Report"™ and which provided information on the pro-
posed expansion of the storage capacity of the spent fuel pool (SFP) for
amending technical specification 5.6 of DPL-71 and DPL-62. The review

was performed by J. S. Boegli, ETSR (Ext. 27634).

The present 1icenses for Drunsuick, Unit MNos. 1 and 2, pemit a spent fuel
storage capacity of 1386 BWR fuel assemblies in each SFP. 1In addition, the
technical specifications for each license permit space to store PHR fue)
assenblies from CPAL's H. B. Robinson Plant. There are presently 304 PWR
fuel assemblies at the Brunswick Plant and no additional space is expected.
This modification proposes to increase the licensed storage capacity of the
SFP to 1803 PNR and 160 PUR fuel assemblies at Unft 1, and 1839 BWR ard

144 PUR fuel assenblies at Unit 2.

Enclosure 1 i1s suitable for inclusion in the Safety Evaluation. Enclosure 2
is suitable for inclusion in the Environmental Impact Appraisal.
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William E, Kreger, Assistant Director
for Radfation Protection

Division of Systems Integration

Enclosures:
1. Safety Cvaluation Input
2. Environuental Impact
Appraisal Input
3. Calculation-Sheets (2) o
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3.5.1.3

3.5.2

Enclosure 1

SAFETY EVALUATION INPUT FROW
THE EFFLUENT TREATMENT SYSTEMS BRANCH
IN THE MATTER OF THE BRUNSWICK, UNIT NOS. 1 AND 2
SPENT FUEL POOL EXPANSION APPLICATION

Radioactive Waste Treatment

The plant contains waste treatment systems designed to collect and
process the gaseous, liquid, and solid wastes that might contain
radioactive material. The waste treatment systems were evaluated
in the Safety Evaluation, dated November 1973, There will be no
change in the waste treatment system or in the conclusions given
in Sections 9.0 and 11.0 of the evaluation of these systems because
of the proposed modification. Our evaluation of the SFP cleanup
system, in light of the proposed modification, has concluded that
any resultant additional burden on the system is minimal and
therefore the existing SFP cleanup system is adequate for the
proposed modification and wil) keep the concentrations of radio-

activity in the pool water within acceptably low levels,

Conclusions

Our evaluation of the radiological considerations supports the con-
clusion that the proposed modification to the spent fuel pool at
Brunswick, Unit Nos. 1 and 2, is acceptable because:
(1) The conclusions of the evaluation of the waste treatment
systems, as found in the Brunswick, Unit Nos. 1 and s
Safety Evaluation Report (November 1973), are unchanged
by the modification of the P,
(2) The existing SFP cleanup system is adequate for the

proposed modification.
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Enclosure 2

ENVIRONMENTAL IMPACT APPRAISAL INPUT FROM
THE EFFLUENT TREATMENT SYSTEMS BRANCH
IN THE MATTER OF THE BRUNSWICK, UNIT NOS. 1 AND 2
SPENT FUEL POOL EXPANSION APPLICATION

Padioactive Wastes

The plant contains waste treatment systems designed to collect and
process the gaseous, liquid and solid waste that might contain radio-
active material. The waste treatment systems are evaluated in the
Final Environmental Statewent (FES) dated January 1974. There will be
no change in the waste treatment systems described in Section 111.D.2

of the FES because of the proposed modification.

Spent Fuel Poo) Cleanup System

The SFP cleanup system is part of the pool cooling system. It consists
of a demineralizer with inlet and outlet filters, and the required
piping, valves, and instrumentation. There is also a separate skimmer
system to remove surface dust and debris from the SFP. This cleanup
system is similar t¢ such systems at other nuclear plants which main-

tain concentrations of radioactivity in the pool water at acceptably

Tow levels,

We expect only a small increase in radioactivity released to the pool
water as a result of the proposed modification, as discussed in

Section 2.2.1, and we therefore conclude the spent fuel pool cleanup
system is adequate for the proposed modification and will keep the con-

centrations of radioactivity in the pool water to acceptably Tow levels.



2.2.2

Radioactive Material Released to the Atmosphere

With respect to releases of gaseous materials to the atmosphere, the
only radioactive gas of significance which could be attributable to
storing additional fuel assemblies for a longer period of time would
be the noble aas radionuclide Krypton-85 (Kr-85). As discussed pre-
viously, experience has demonstrated that after spent fuel has decayed
4 to 6 months, there is no longer a significant release of fission
products, including Kr-85, from stored fuel containing cladding
defects. One hundred forty (140) fuel assemblies are expected to be
stored following each March refueling at Unit 1 and each November re-
fueling at Unit 2. Since space must be reserved to accommodate a
complete reactor core unloading operation (nominally 560 fuel assem-
blies), and module spaces are reserved for PWR fuel assemblies, the
useful pool capacity is 1243 fuel assemblies at Unit 1 and 1279 fuel
assemblies at Unit 2. At an input of 140 fuel assemblies per year,

the storage capacity is approximately 9 years at each unit.

For the simplest case, we assumed that all of the Kr-85 that is going
te leak from defected fuel is going to do so in the 12 month interval
between refuelings. In other words, all of the Kr-85 available for
release is assumed to come out of the fuel before the next batch of
fuel enters the pool. Our calculations show that the cxpected release
of Kr-85 from a 140 fuel assembly refueling is approximatoly,zz Ci

each 12 months. As far as potential dose to offsite populations is



2.2.2

concerned, this is actually the worst case, since each refueling would
generate a new batch of Kr-85 to be released. As more and more fuel

is added to the pool, one might think that this would increase the
releases, but according to the terms of our model, this is not the case
since all of the Kr-85 available for release has already left the de-
fected fuel previously stored in the pool before the next batch enters,
with the result that the annual reieases are not cumulative but remain
approximately the same. In other words, the enlarged capacity of the
pool has no effect on the total amount of Kr-85 released to the atmos-
phere each year. Thus, we conclude that the proposed modifications

will not have any significant impact on exposures of fsite.

Assuming that the spent fuel will be stored onsite for several years,
Iodine-131 releases from spent fuel assemblies to the SEP water will
not be significantly increased because of the expansion of the fuel
storage capacity since the Iodine-131 inventory in the fuel will decay

to negligible levels between refuelings for each unit.

Storing additional spent fuel assemblies is not expected to increase
the bulk water temperature during normal refuelings above ‘*~ 150 F
used in the design analysis. Therefore, it is not expected

there will be any significant change in the annual release of tritium
or iodine as a result of the proposed modifications from that pre-

viously evaluated in the FES. Most airborne releases of tritium



and iodine result from evaporation of reactor coolant, which contains

tritium and iodine in higher concentrations than the spent fuel pool.

Therefore, even if there were a higher evaporation rate from the spent

fuel pool, the increase in tritium and iodine released from the plant

as a result of the increased stored spent fuel would be small compared

to the amount normally released from the plant and that which was

previously evaluated in the FES. If it is desired to reduce levels of

radioiodine, the air can be diverted to charcoal filters for the re-

moval of radioiodine before release to the environment. In addition,

the station radiological effluent Vechnical Specifications which are

not being changed by this action, limit the total releases of gaseous

activity.

2.2.3 Solid Radioactive Wastes

The concentration of radionuclides in the pool water is controlled by

the filters and the demineralizer and by decay of short-lived isotopes.

The activity is highest during refueling operations when reactor

coolant water i1s introduced into the pool, and decreases as the pool

water is processed through the filters and demineralizer. The increase

of radioactivity, if any, due to the proposed modification, should be

minor because of the capability of the cleanup system to continuously

remove radioactivity in the SFP water to acceptable levels.




2.2.3 The licensee does not expect any significant increase in the amount
of solid waste generated from the spent fuel pool cleanup systems
due to the proposed modification. While we agree with the licensee's
conclusicn, as a conservative estimate we have assumed that the
amount of solid radwaste may be increased by an additional two resin
beds a year due to the increased operation of the spent fuel pool
cleanup system. The annual average volume, per unit, of solid wastes
shipped from the Brunswick Plant during 1978 through 1980 was 15,000
cubic feet., If the storage of additional spent fuel does increase
the amount of solid waste from the SFP cleanup systems by about 160
cubic feet per unit per year, the increase in total waste volume
shipped would be approximately 1% and would not have any significant

additional environmental impact.

The present spent fuel racks to be removed from the SFP because of the
proposed modification are contaminated and will be disposed of as low
level solid waste. We have estimated “hat approximately 7000 cubic
feet of solid radwaste will be removed from the plant because of the
proposed modification. Averaged over the lifetime of the plant this
would increase the total waste volume shipped from the facility by less

than 3%. This will not have any significant additional environmental

impact.



2.2.4

Radioactive Material Relesed to Receiving Waters

There should not be a significant increase in the liquid release of
radicnuclides from the plant as a result of the proposed modification.
Since the SFP cooling and cleanup system operates as a closed system,
only water originating from cleanup of SFP floors and resin sluice

water need be considered as potential sources of radioactivity.

It is expected that neither the quantity nor activity of the floor
cleanup water will change as a result of this modification. The

SFP demineralizer resin removes soluble radioactive material from the
SFP water. These resins are periodically sluiced with water to the
spent resin storage tank. The amount of radioactivity on the SFP
demineralizer resin may increase slightly due to the additional

spent fuel in the pool, but the soluble radioactive material should
be retained on the resins. If any radioactive material is transferred
from the spent resin to the sluice water, it will be removed by the
Tiquid radwaste system for processing. After processing in the
Tiquid radwaste system, the .mount of radioactivity released to the

environment as a result of the proposed modification would be

negligible.



Data

SFP Modification
Estimate Release Rate of Kr-85

BronswieK, Unit| DocKef No, 50-325 DRR-T7i 2436 Mt

Core == 540  fuel assemblies

Single Refueling = 140 core assemblies / year

Cladding = Zurcakey -4

Burnup = 35,000 Hk)q(_/_f1f_

Weight of UO, in Core =  JOOMT

Fscape rate Coeff. of Kr-85 = 6.5 x 1078 sec

Fission Yield of Kr-85= 0.0034

Present Capacity = ___g%%%lﬁe = 59 T years
. years

Future Capacity = —'—efo-’,—'—",'f_‘o « 39

Failed Fuel Fraction (NUREG-0017) = 0012

Half-life (Kr-85) = 10.7 years

Eff. Full Power Days = ( 113 days;
( 2 years
(.80 availabiTlity )

< Production

Amt Kr-85 in fuel
Adecay - A'Ieakage

atoms/f f/MNsech MWD/Mt
0.0034 x 3.12 x 107" x 35,000
| '68 aays

Production

1§
3¥X10°  atoms/Mtsec

_ =9 _ -8
“decay = 2.05 x 107/sec, Ay, = 6.5 x 10 “/sec)

Ant Kr-85 in fuel < 474 X20™  atoms/mt
< 2645 Curies/Mt

This mode) assumes that all Kr-85 in the failed fuel assemblies will be
released before the spent fuel is remnoved from the pool. The Kr-85




-

release rate is assumed constant with time. The additional capacity
allows spent fuel to remain in the pool up to §.9 years. Neglecting
decay and assuming all spent fuel has failed, Kr-85 release rate is

kr-gs Cilr . _264S

fit X
ke85 (S05) = 297 Ci/yr/Mt
The failed fuel fraction is 0.0012% cladding. The weight of

a single fuel assembly in U0, is 9,178 ~_ Ft. The number of fuel
assemblies stored each year 1s |40 . The additdena] capacity of

the pool because of the expansion is _.;2_19_3 __assemblies. The
sdditionad Kr-85 release rate with the pool full and no decay is:

R=_ 184  Ci/yr

This release rate is conservative because:

1. radioactive decay was neglected;
2. release rate of Kr-85 from failed fuel should be exponentially

decreasing - the release rate is dependent on the amount of

Kr-85 within the fuel;
3. release rate of Kr-85 should decrease as the spent fuel cools; and

4. this release rate assumes the pool is always full,

Since I40  assemblies will be added each refuelling and assuming one
refuelTing each year, the increment in the Kr-85 release rate each year,

until the pool is full, is:
78.9Ci/yr x __'4‘_‘_{/!_1_4_3___ = %19 __Ci/yr/refuelling

If the decay of Kr-85 is accounted for at the end of each year after
refuelling, the release rate when the pool is full is:

o (4 0
9.9 y%ge e . 6T cigyr

n=1
per refuelling



SFp Nodification
\

Estimate Release Rate of Kr-85

Data Brunswick UniT 2 Doeket N, s50-324 DPR-¢2
Core s &

Single Refueling =

fuel assemblies
\ .

/40 core assemblies
S . RN,

i AU <TONY S

—- 35000 M Wd /M1

Weight of UOz in Core =

Burnup =

—loonT
Escape rate Coeff. of Kr-85

= 6.5 x 1078 goc
Fission Yield of kr.gs = 0.0034

1386 - s¢o
Present Capacity = __fé________“m‘ 5.9

T ———— . years
Future Capacity = 1839 - 540 i &) vt
i ii P - L -

Failed Fue) Fraction (NUREG-OOI?) .
—
Half-life (Kr-85) = 10.7 years

Eff. Full power Days = ( 168 daysg 'T,—ng(“qu) = NeE
—_—

( i years
(.80 avauiaBuhty ) Séo

,V’ (o.') » 302
Ant Kr-85 in fye) < __Lrod_gc:fon
decay leakage

atoms/f f /l‘-ﬂJsecl 6 MWD/Mt
Produc tion = g@qux_‘if_lg_x 10 X

168§ days

— -
-

. M.\};'E -K/&Ois_ ____atoms/Mtsec

4, 74(/0“)(941375)_
. — LT APSL398)
(decay = 205 x 10%sec, Aeak = 6.5 x 1078/5ec)

€.02 (10%)
Ant Kr-85 in fue) < _ 474 xr0'*

atoms /Mt
< 26\4‘5“_‘_ _Curies/mt



release rate is assumed constant with time. The additiona) capacity
allows spent fuel to remain in the pool up to 4./ years. Neglecting
decay and assuming all spent fuel has failed, Kr-85 release rate is

Ci/yr . 2645
hr-a8 SE - SR
ke-ss (G0T) = 290 cisyem
The failed fuel fraction is b,0012 cladding. The weight of

a single fuel assembly in U0p is 0,472 _ Mt. The number of fuel
assemblies stored each year 1s 140 . The adéitdenad capacity of

e

the pool because of the expansion 1s :J%‘M{_ __assemblies. The
additdenal Kr-85 release rate with the pool full and no decay is:

R(Ci/yr)(Kr-85) =  29)  Ci/yr/Mt x f-jj&ﬂmlassemb x 1279 assemb x ,0012
R= 195  ci/yr

This release rate is conservative because:

1. radioactive decay was neglected;
2. release rate of Kr-85 from failed fuel should be exponentially

decreasing - the release rate is dependent on the amount of

Kr-85 within the fuel; -
3. release rate of Kr-85 should decrease as the spent fuel cools; and

4. this release rate assumes the pool is always full.

Since 140 assemblies will be added each refuelling and assuming one
refuelling each year, the increment in the Kr-85 release rate each year,

until the pocl is full, is:
9.5 Ci/yr x 1M0/1279 = 87  Ci/yr/refuelling

If the decay of Kr-85 is accounted for at the end of each year after
refuelling, the release rate when the pool is full is:

1n2
2188, M0 L 613 ci

n=1
per refuelling
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s POSSIBT.E safety or
ved withddt ver{fi~.

l
This pmlimimry notificasion constitutes EARLY notice of even
| public interest significance. The information is as inftially -

cation or evalyation, and 1s basically all that is known by 1E on’ trﬂs date.
FACILITY; _Carolina Power 2nd Light Company . Licensgc-fmam J:lu:tﬁ:ation.
H.{E. Robinson x Nuﬂfica n-of Unusual Event
| - ~Dofket Mo, 50-261 s v.o mus
' Hartsville, South Carolina S1t.e A rgency :
| : General ,
‘. Iot Anp

SUBJECY' UNUIUM. EVENT AT H. B. ROBINSON UNIT 2 I T 5 S S TR
An unusual cvént was declared on November 30 at M. 6. Rubinson at ‘when, ‘&t

1:34 p.m, (EST), with the plant in hot shutdown for reactor coom* 'system integrity
tests prior t¢ startup, a Teaking valve gasket in the reactor ¢ gt pump (RCP) seal
fajection 11ne¢, 1ncated 1n the charging pump roum, resulted in The pﬂling of 1,500
yallons of pr imary coolant water tu the auxiliary bmlding_{!_ogg;

: SrLengiyere
Precautionary ievacuation of the auxiTlary buflding was conductef,; go ovnrexposuus.
enyiromental ;release, or significant personne) contar*ination G j: . &
i Termination oé RCP seal injection flow required the shutdown o 5 ea;to; coolant

(pumps.  This terminated pressurizer spray, resulting in a reactor -C ]aqt _,ysteu (RCS)
pressure increase, -
——

Block valves for the unit's two power operated reltef valves (BORV'SI were ogened to
allow PORV acfuation for RCS pressure relief. However, leakage_Thrdugh the ORV seats
caused a decréase in RCS pressure., The block valyes failed to FuFly close wh

actuated froum ithe control room, resulting in dutomatic safety injec ;ior. and starwp of
energendy Yie Is @ud 6" 10w RCS pressure,” =~ ¢ ¢ emrcrSieses -

{The NRC resident 1nspector was present in the contru1 ruom. and %iﬂegiw I! chtdent
.Response Center was nanned. Additional regionai 'iuppm‘t. inclugag-a supervisor. are
enroute to the site for more detatled reviews., g

The 1izensee has repaired the seal injection 1ine gaskat. Regim! fs reviewinq
safety concorrls assocfated with the event. CP&L has agreed, “ong _Zeqion "117has confirmed
the agreement in writfng, not to restart untf] safety quest1onsm been resolved.

{The Yicensee vssued 3 news release. The KRC does not plan to fsmgn ne«& ré‘lease.
The State of th Carolina has been {nformed. - g'

Bt

gfon 11 (Atlpnta) received notification of this occu(rence'byﬁ%hon
resident 1nspe;.tor at 2:45 p.m. on November 30, 1981,
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* THRU: Steven A. Varga, Chief, ORB#1, DL 9/

MEMORANDUM FOR:

Q””M”dﬂ:
Pc . . s e = .

o

FROM: William J. Ross, Project Manager, ORB#1, DL
SUBJECT : DAILY HIGHL IGHT
H. B. Robinson Steam Electric Plant Unit No. 2

On Monday, November 30, 1981, a water leak occurred in the charging pump area
as the result of -50 gpm leak (body to bonnet) in a valve in a line to the
reactor coolant pump seals. Approximately 1000 to 1500 gallons of water spilled
into the charging pump area and overflowed to the floor of the auxiliary
building. A local emergency was declared in these areas and partial evacuation
of personnel initiated. The leak was isolated and the event teminated in

four hours. Recovery from lTow (10%) pressurizer water level was aggravated

by malfunctioning pressurizer block and relief valves. Safety injection was
initiated but restoration of pressurizer level was achieved mainly throygh
use of the charging pumps. During the transient three additional events
occurred: one diesel did not function properly upon safety injection initiation;
the bellows in the relief valve of the let-down 1ine ruptured; and a telephoned
threat of a bomb explosion at 5:00 p.m. was received. The plant had been in

hot shutdown mcde since November 6, 1981, and the licensee plans to continue
preparation for startup as soon as failed components are repaired. IE plans to
issue PNs for the transient and bomb threat.

/;/4,/4.4}’4 j /&Oﬁ\- |

William J. Ross, Project Manager
Operating Reactors Branch #1
Division of Licensing

-



