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1.

Page 2, Section 1.4 paragraph l.

Justify why solvent extracticn process was not considered as one of the
feasible methods.

The fluorocarbon solven: extraction systes was considered as a
pessible Xryptoo re—oval method fa the early evaluations conducted by
Metropolizan Edison. After a prelizinary review, the solvent extraction
process was determined to be izpractical due to its Jevelopsental s:iage
and due o its unavailabilizy cn a commercial basis.

Subsequent to this initial conclusicn con the sclvent extractien
process, ‘etrcpoli:an Edisen conducted a further review of the systen
which included a trip to Oak Ridge to discuss pcssible use of the sys-
tea with its developers at the Cak Ridge National laboratory. Our dis-
cussions with the cognizant personnel at Oak Ridge led Mectropolitan
Edisoa to the conclusion that althcugh the fluorocarbon solvent extrac-
tion process could be used at TMI, it could not be placed into cperationm
at TMI for a significant period of time. The estizate of the time period
required to place the system into operation at TMI, assuz=ing cocplete
licensing, qualification, and NRC interfacing during the design and con-
struction process was three to four years. This three to four year
period wac the tizme frame estizated by the personnel at QOak PRidge. Al-
though the time period to place a system into operaticn that was fully
licensed and qualified was estizated to be three to four vears, Oak Ridge
personnel indicated that this system could, if all licensing and quali-
fication requirements vere eliminated, be in operation in the neighbor-
hood of cne to two vears, Using the information gathered from reports
prepared by Oak Ridge perscnnel and from our direct discussicn with the
people at Cak Ridge, Me:ropolitan Edison has ccncluded that a two year
time period for installation, start-up and test is optizistic and that
the solvent ex:rac;ion process, therefore, presents unacceptable delays

in treatzeat of the Krypion=-85 in the contalnrent Suilding. These delays,
- § 8 ¥
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{continued)

as discussed in our Novexmber 13 submitztal, present risks which overshadow
the small doses assoclated with the controlled purze proposed by Metropoli-
tan Zdisen. Additionally, it should be noted that the systes used at Oak
Ridge is a s=all (15 cfm) system which would not be suitable for use at
T™I. Although the cognizant Cak Ridge personnel Indicate that the current
systen could be scaled up, Me:trcpolitan Zdison coasiders that this scale
up would require extensive eagiage:ins evaluation werk which would further
increase the tixme periecd required to place such a system in operaticn.
Oak Rf‘dge personnel also guesticned the prudence =f storing the Rrypton-35
on site and could offer no sclution for ultiz=ate dispesal ef the sas.

In sur=ary, the solvent extraction process was not consicdered to bde
sufficiently developed zo place into operation at TMI in a time fraze

which would =ake the systexz useful as an altaernate to the reactor building

purge.
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Page 2, Section 1.4 paragraph 3.

Provide a technical evaluation which ;upporc your scatezent that "there
is no assurance that containzent integrity can be zaintained I
¥ears necessary to implemen: storage".
Metropolitan Ediscn cannot guarantee containsent integrity in the
long ters due zo: 1) The :eac:or.building {5 not desigaed o be leai
tight. 2) Leakage control is currently maintained by keeping reacztor
building pressure negative relative to ambient pressure so that leakage
occurs into the building rather than from the building. 3) The nega-
tive prassure in the building is dependent on reactor building cooling
wvhich cannot be assurad. The reactor bSuilding allowable Technical
Smecification leakage rate is 0.13 weight percent per day. The start-up
integrazed leak rate test indicated that the upper confidence linmit of
zaxizun leakage was approxizately 0.095 weight percent per day. These figures show
that leakage through the reactor Suilding should occur under nor=al com-
ditions if a pressure differential exists. The negative pressure differen-
tial can be =aintained iz the short term with the reactor bSuilding cooling systea
cperation. Although no calculaticn can be nade to de:er:ine <hen the
reactor building cooling fans (located inside the building) =ight fail,
it is prudent and necessary to assume that fan failure will occur in the future.
This fan failure is nade core likely by the fact that the fans are cperating
in a 1007 humidity environment and that the fans are inaccessible for
nor=al maintesance such as lubricaticn. It should be noted that the re-
actor build?ng cooling fans were cnly required to be qualified (by sgeci-
fication) for 3 to 4 hours of operaticn in a 1002 h;ntdity environzent, and that the.
reactor building cooling fan =anufacturer recomzends lubrizatf{cn of the
bearings on a yearly basis. Due to the above quaiification and maintea= |
ance requirements, the reactor buflding cooling fans are already cperatis

outside their norzal operating range. Since the reactor building is not

air tight, it is reasonable to assume that a pressure buildup in the
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(continued)
reactor building would cause leakage of Xrypton-85 gas from the reacter
building to the eavironment. It is fzportant to note that this caa
occur without any detericration of the seals 2f the reactor bHuiliding.
Although seal deterioration is not a prerequisite for leakage from
the Teactor building, it is possible that the reactor building seals have
deteriorated since the start-up integrated leak rate test. Further de-
terioration of the seals would iscrease the leak rate and increase the
dose consaquences of uncentrolled leakagé frecm the reactor dbuillding.
High Rrovpton activity in the number 2 personnel air lock has already
been n2asured. is activity in the air lock could indicate =inor
leakage has already occurred froz the containzent building into the
perscanel air lock. In addition, Metrcpolitan Zdison has performed pre-
izinary calculations which show that a very s=zall inleakage of air isto
the reactor building %s occurring. Upon reversal of the pressure differ-

ential, Krypton could be expected to leak out of the building. Leal:age

paths which exist include equipzent haich seals, nucber 1 air lock seals,

nuaber 2 air lock seals, flanged penetraticns which use seal gaskets, valves,

such as the large purge systea butterfly valves, which are reguired to
seat tightly at their seats, valves which use diaphragms to prevent leak-
age around valve stezs, and other leakage which zmay occur through pene-
trations and process systems.

The above points justify Metropolitan Edison's lack eof confidence
that lcng-term containment Integrity can be guaranteed. A detalled tech-
nical evaluation which could gquantify the exact leakage rates and risks

of reaching those leakage razes is not believed to be feasible,
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3. Pageri. Item &,

-
of Krypton-85 in the Containzent

The NRC staff realizes that disposal
fowever, i1t the

Building is & prerequisite for RB deccntaszinacien.
staff's cpinion, the potential safety hazard and large increases in
radiation dose to the wotk force 1f delays in cleanup are encountered,
referenced io this section, should be guantified,

Dispcsal of Xrypten=-85 in the Containment Buillding 4is a pre-

requisite for Reactor 3uilding decontaminazion. Delavs in RB decontazina-

tion represent potential safety hazards that cannot be quancified without

a better understanding of the acrual core configuration. The addi:ziocrnal

safety hazard arises f{rom the increased potential for reactor core deteriora-

tion the longer the core rezains in an unexa=ined state. The longer it takes
to gain access to the Reactor Building and cdetermine the true state of the
prizary coolant system, reactor pressure vessel, core intarvals and reacter
fuel, the longer the uncertainty remains as to what the ultizate risk is for
further releases of radiocactive nuclides from the facility. Zven without
this quantified risk, however, it is believed that purging the Reactor
Building of Krypton-85 represents the mest prudant path to disposal of

the Krypton-85 radioactive ncble gas. The potential for delays represented

by the other options represent additional risks of core deterioration that

regardless of the magnitude, justify purging the reactor building aimeosphere

as soon as pessible. The true answer to this question cannot be dezerained,

in fact, until the Kryptea-85 is disposed of and access is gained zo the

reactor building. Only then can the true safety hazard and radiation dose

to the work force be assessed. It i{s not prudent tc belfeve that the reacior

core will remain in a safe condition indefinitely.

In addition to the safety hazard resulting from delay in cleanup
discussed above, delays in clecanup also will result in increased radiatien
dose to the work force. The man-rem exposure for the cleazup cperation without
long delays has been ssticated to be in the tens of thousands man-re=. DSelays
represented by the altermatives to purging the RB atzosphere will substantiall
increase this =an-rem exposure to the work force. With addi:icnal delays,

: 1741 125

rm— i emma w = - o - — v e e S——— Y S— A — — ——— ) D S— e
B i - —— S ———— B - ———— - C ———
-
<

et

T
LA T T




3. Page 3, Itea &,
The NRC staff realizes that disposal 5! Rrypton-85 4n the Containment
Building s & prerequisite for RB decontazination. However, in the
staff's opinion, the potential safety hazard and large increases in
radtation dose to the work force 1f delays in cleanup aze encountered,
refeienced in this section, should be guantified.

Disposal of Xrypton=-35 in the Containzent 3uilding is a pre-
requisite for Reactor 3uilding decontamination., Delays in RS decontanina-
tion represent potential safety hazards that cannot be guantified without
a better understanding of the actual core configuratioa. The additicnal
safety hazard arises froz the increased potential for reactor core deteriora-
zion the longer the core recains i{n an unexamined state., The Iconger ::..akes
to gain access to the Reactor Building and Jdetermzine the true state of the
prizary coolant systeam, reactor pressure vessel, core intervals and reactor
fuel, the longer the uncerzainty re=ains as fo what the ultipate risk is for
further releases of radicactive nuclides from the facility. Even without
this quantifled risk, howvever, it is believed that purging the Reactor
Buiiding of Xrypton-85 represents the zost prudent path to disposal of
the Krypton-85 radiocac:ive noble gas. The potential for delays represented
by the other opticas represent additional risks of core deterioration that
regardless of the magnitude, justify purging the reactor building atmosphere
as soon as possible, The true answer to this question cannct be deter=ined,
in fact, until the Krypton-85 is disposed of and access is gained to the
reactor building. Only then can the true safe:j’ha:ard and radfation dose
to the work force be assessed. It is not prudent to belleve that the reactor
core will remain 1; a safe condition indefinitely.

In addition to the safety hazard resulting froz delay in cleanup
discussed 1dove, delays in cleanup also will result in increased radiation
dose to the work force. The ran-rem exposure for the cleanup cperation without
long delays has been estizated to be in the tens of thousands zan-rem, Delays

represented by the alternatives to purging the P2 atoosphere will substantially

increase thi{s zan-rena exposure to the work force. With additicnal delays,
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Page 6, Section 2.2,

(a) Tor current sacples, provide references to procedures used and other
avallable documentation that can serve as assurance for sample data.

(b) %o SR-39/90 sample data is shown in Table 2.1, Provide data to show
that these isotopes were not present. °?Provide data %o show that
3ross Heta analysis were performed. Nc Indication was given that
shows that I-129 wvas sazpled for. . i

Reactor building air sampling takes place on a weekly basis usin
station procedure 1631.2, This procedure is used to routinely sazple

for gas, particulate, iodine, and tzitium. 1In addition, a gross beta

analysis is pezfcrmed co the particulate filter from the sa=pling systes.

Reactor building air sacples have not been analyzed for Strontiu=-89/90.

A method and procedure for perfor=ing this analysis is curren:tly being

develcped through subcontractors working at TMI. Upon verification of

this method, a reactor building air sample will be analyzed for Strentium-

39/90 and the results will be forwarded to NRC. The gross beta analysis

results on the reactor building air samples are as follows:

TMI-2 Reactor Building
Air Sample

Gross Seta Analysis

Sazple ID No. Sate of Sazple Gress Eeta Zrror +
4 a9 Ci:’ﬂl [ & fﬁl
24456 11/8/79 2.27 E-9 1.40 E-10
24459 11/8/79 8.98 E-10 1.04 E-10
27888 12/20/79 1.78 E-9 5.44 E-10
27889 12/20/79 1.55 E- 1.33 E-9
28381 12/28/79 4.77 E-9 8.77 E-10
28437 12/28/79 5.24 E-8 2.48 E-9

.- e

The above gross beta results indicate that very little Strontiu=-
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4, (continued)

He:ropoli:aﬁ Edison has nct analy:zed a reactor building air sacple
for Todine-129. Calculations have been performed vhich show that Iodine-129
in the reactor building atsosphere, 4f released at the rates contezplated
for the controlled purge program, would resaia less than the allowed un-
restricted area MPC off-site by approxizately a factor of ten. This cal-
culation assumes a 1002 release of the core inventory of Iodine-129 and
Tellurium-129 into the reactor building and a partitioning of these iso-
topes such that 505 re=ains airbomn and 40% is dissolved in the sump
water or plated ouz., The analysis also assunes that zeteorological con~
diticns specified in the Technical Specificaticns occurs, although Metro-
polizan Edison intends to release the reactor building atmosphere only
under conditions of favorable meteorolegy which provide zmuch more dilutican
than that available froa.TechnI:al Specificarion meteorolcogical conditions.
Due to the above, Metropolitan Edison does not currently intend to sazple

she reactor building atmospher= for Iodine-129.
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Page 6, Section 2.3.

A continuing sampling progra= should be in place to assure that the =ost
recent data dase is available.

Metropolitan Edison has a weekly reactor building atacsphere sazpling
progran in place at T™™I. This weekly saspling has provided a large data
base which {s currently being :a:aloguéd and evaluazed by Metropolitan
Edison. Upon completion of the evaluation, Mectrcpolitan EZdison inzends
te docucent the sazple dats in a technical data repor:. This sachnical
data report will include all sample results since March I8th and should

be available in February. Although this technical data repor: has not

{nfor=ation available zo date and has concluded that the reactor building
air sampling results substantiate the contentfon that neglipidle off-site
doses and radiclogical impact will occur as a result of the prcposed cem-

trolled reactor buifliding purge.
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Ceneral Conments on Sectionm 2,

No {nforzation was provided on the relative humidity on RB, High
relative huaidity condition can cause problems in zhe HEPA filters
regardless of the disposal zethods used, Since there are no heaters
upstrean of the HEIPA filters, provide an evaluazion as %o the poten~
tial problens of moisture on the HEPA filters and what will be doae
to handle this problea.

Table 2.1,

(a) No sazple provided since September 1979,

(b) No gross beta analysis given.

(c) 5:r-29/90 results not included.

Provide information relative to (a), (b), and (c) above,.

Tpen verifying that 100% humidity existed in the reactor buildiag,
Metropolitzan Edison conducted an evaluation of the effect of this high
humidity on perforzmance of the HEIPA filters in the reactor building
pufge system, The evaluation performed by Metropolizan Edison shows
that zoisture forzation on the filter media and the filter plenum and
housing walls would only occur if the temperature of the surfaces was
below the dew point of the air drawn through the plenum. These tezpera-
tures can be sufficiently elevated to ensure against moisture formation
in the filter housing through the applicarion of extermal heat. Metro-
politan Edison intends to add external heat through the addizion of five
electric infrared type radiant heaters alecng the outside of the filter
plénun. Metropolitan Zdison will have heaters in place and operable to

ensure that —oisture formation does not decrease particulate removal

efficiency of the HEPA filters during reactor building purge.

See the answer to Question 4 above for the answer to the remaining

guestions raised in Question 6.

.
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7. Page 10, Section 3.1, Paragraph 1.
Provide a discussion as %o what you =ean bv the statement, "radicactive

gases will be released from the plan: vent stack at times when wind and
other setecrological conditions are most favorable for atmcspheric dis-

persio-.

The controlled purge of the reactor building atmosphere will be
conducted in a zanner that provides for variable flocw Tate of the purge
systen from zero zo 1000 cfz depending on the radicactivizy level of the
released gases and the site meteorological conditions. A deteorclegical
nonitoring program is in place which allows hourly input of wind speed,
wind direction and te=perature differential with altitude. These para-
zeters are used o calculate each hour in advance the at=ospheric disper-
sion of the plant vent stack gas release to the eavironzent surrcunding
the plant site in accordance with Regulatory Guide 1.111 "Methods For
£stimating Atzospheric Transport and Dispersion of Caseous Effluents inm
Routine Releases From Light-Water-Cooled Reactors.” The purge flow rate
will be limited in each hour so that the peak off-site beta activity does
not exceed 0.1 mren/hr. As shown i{n table 5.2-5 cases 19 and 21 for typical
October and Novenmter metecrologies, the total peak cff-site bera skin dese

is on the order of 5 =mrem for cozmplete purzing.
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8.

Page 10, Section 3.1, Second Paragraph.

(a) Provide a description of the modifications needed to reroute flow
from the inlet of the supplezentary vent filter to the plant vant.

{b) From where is AH-V36 controlled?

(q) Where is flow rate, temperature, and radfation level zonitored during
discharge?

(a) The flow from the inlet of the supplementary £ilters to the
plant vent will be rezcuted in the following steps:

1. Recocmission the auxiliary building, fuel handling building,
and hydrogen control purge systes filter trains. This io-
cludes ANSI N510 testing of the filter trainms.

2. Calibrate and reactivate stack mcnitor HPR-21%A.

3, Secure the supplesentary filter traln by turning off the
supplexzentary fans and closing the i{solation door from the
stack inlet plenum to the filters.

4. Uncap the stack by removing the existing cap.

(b) AH-V36 is being modified to allow remote control of the valve
frcm a lozation in the southeast cormer of the auxiliary building on the
328" level. The control station is located behind the shield wall just
north of the stairway from the 305' elevation up to the 328' elevation
in the southeast cormer of the auxiliary building. Sound power phone
cormunications will be provided from this rezote control location to
the control Toom.

(c) Hydrogen control purge systea flow rate and teaperature are

measured at the discharge of the hydrogen control fan and =monitored in

the control room on panel 25.

fadiation ievel is monitored in the filte:-housing and read out at
a8 local readout station near the filter housing cn the 328' level of the

auxiliary building. General area radilation levels around the filter

housing area will also be monitored by local radfation monitor HP-R-3236
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(cont 1nued)

(e) (continued)
which will Se locazed near the hyérogen control filter plemu=. This

area radiation —onitor has a local reaZout and a rezote ra2adout ia the

control roe= on panel 12.

It should be noted that general arca radiation levels in the

-

-
vicinizy of the filter housimg are not expected to apyreciably increase

during reactor buillding purge.
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Page 11,

There
she expected
high, what {=apact

See the answer for Q

acisture vuildup £rom affec

other adverse affect

che 100% humidity of

ts no heater oT denlist
relative humidd
w411 high relative hunidity

cectiom 3.3, last Parc

ST

geszion 6 for steps LYeing

sing operation of the HEPA

rhe exhaust syste3 design. ~nat is
of the 25 exnhaust air to be? 1f 1t i3
have o2 S¥Ste= cpe:atica?

-aken te prevent

£4lteTs. So

Impact oo systes speratioca 1g expectad due TO

the reactor wuilding exhaust aiE,
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10. Page 12, Section 3.3.1, HEPA Filters.

Provide a commitment to in-place test the HEPA filters in accoriance

Metropolitan Edison has cormitted to in-place test the HEPA fllters
in accordance with ANSI N510., The proposed Technical Specifications for
Unit 2 curreatly under review by the NRC contain the following 1$nguase
under Surveillance Requirezent 4.6.4.3c.

"The hydrogen purge cleanup system shall be demopstrated cperable after
each conplete or partial replacexment of HEPA filter banks by verifying that
the HEPA filter banks remcve greater thas or equal to 99.25% of the DOP whes

they are tested in place in accordance with ANSI N510-1975 while nperating

the syste= at a flow rate of 1000 cfz = 10%."
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11.

Page 12, Section 3.3.1, lLast Paragraph.

Previde information as to the type of izpregnate for the charccal
adsorbers. Since there i{s essentially no fodine in the containzent
atmesphere, why is it necessary to use charcoal adsorbers?

The charcoal filters in the hydrogen control purge filter trainm
are impregnated with tertiary amine zomplex and potassium iodide by
Nuclear Consulting Services of Columbus, Ohio.

Metropolitan Edison agress that there is essenéially no iodine
in the containment atmesphere and that it is not necessarv to use
charcoal adsorbers. letropelitan Zdison believes, however, that no
detrizmental efifect accrues from the use SE chareoal ftliters in the

purge train. We have already replaced the charcoal and i: will be in

service during purzs.
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13. Page 13, Section 3.3.1, Third Paragraph.
Provide the locarion of Panel No. 25.
Panel No. 25 is located in the contzol roem. This panel is the
control and =cnitoring panel for the reactor building nor=al ventilation

and purge systez and the hvdroren control purge svstem.
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Page 13, Section 3.3.1, Firs: Paragraph, Tirst Sentence.

?rovide a description of the fire detection systez in the filter housing.

s provided

s
s
2
"~

The reactor building hvdragen consrol purge filtar T

with a deluge water spray svstez in accordance with NFFA-13. A tecpera-

zure sensing detector in the filter housing iz the wicinity of the char-

coal filzer automatically operates the Jeluge sysze=. An alar= is sounded
in the centrol reoo= and locally caincidental with operation of the deluge

systes.
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14.

Page 15, Section 3.3.3., Fizst Paragraph.

Provide a description of the radiation =onitor.

HP-R-227 is a sa=ple panel, not a radiation =cnizor, which allews
direct sazpling of the reacter building atmcsphere. The sazple panel
can Ye used to fill a sample bozh for pas analysis, to perfor= a par-
ticulate analysis by drawing containment air through a filter, or to

=

perfora a tritium znalysis by using the installed budbdbler. The atzach

systex skeiches provide detalils of the sazple systes.
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Page 15, Sectzicm 3.1.2, Second Paragraph.

Will gross beta azalriis de done? 12 mot, jus v the

will not.

See the answer provided for Juestion S. TuTing purge,

samcles will Se aralyzed for gross Deta.
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16.

Page 15, Section 13.3.3, Third Paragraph,

Will AH-V? be throttled o control the flow of replacement air in the
2B? If not, how will this flow bSe controlled?

AR-V7 will not be throttled to control the flow of replacezent
air to the reactor building. Upon :zo=zencement of rteactor bullding
purge, the reactor building will be at a small negative pressure
relactive to the zuxilia;y building. This ssoall negative delta pressurs
will cause air flow from the auxiliary building into the reactor
building through the AH-V7 replacezent air path. The flow from the
auxi{liary bHuilding to the reactor building through this path will
cause a tendency for equalization of the pressures im the two build-
ings. Rcwgver. the flow reaoved from the reaczor building by the
hydrogen control purge fan is expected to maintain a very scmall nega-
tive pressure in the building, without throttling of AH-V7, so that
flow will centinue from the auxiliary building to the reactor building.
If Krypton=-85 should go from the reactor building into the auxiliary
building, existing radiation monitors in the auxiliary building would
detect the Krypton-85 in the auxiliary building and alarm in the control
rooz, By procecdure, this alarm in the auxiliary bullding will regquire
shutdown of the purge until the cause of the alarm is investigated and
understood. If this flcw of Krypton-85 occurs into the auxiliary build-
ing, the auxiliary building ventilation syste¥ will remove the Krypton-85
and discharge it to the stack so that the end result of this leakage will
be a discharge of the Krypton-25 through the stack,

Although AH-V7 is not throttled and is not controlled from the

control room, the inner contairment i‘sclation valve AH-V3B can be shut

from the control room if Krypton-385 leakage into the auxiliary building

1s suspected.

1741 143

S S —— ] s . mama w2

i s e il ga -




17,

Page 18, Section 3.10, Item No. 7.

Will this ga=ma monitor alarz cause the exhaust fan %o trip?

The filter housing gacma =zonitor probes wiil not alara or cause the
exhaust fan to trip. The gamma menitoer will be zonitored frequently,
and by procedure the Teactor bullding purge weould be terminated if con-
tact readings on the HEPA filter reaches a level of 1 rez per hour.

It should be noted that zhe 1 rem per hour upper limit Impesed
on the HEPA filter contact reading is an adainistrative limit
which has been izposed by Metropolitan Zdiscn as a precautionary =2asure
only, If radiation levels higher than 1 rez per hour on ceatact with
the HEPA filters occur, radiatiico exposure to workers during filcter
changaout should still be relatively small., Filter changeout cam occur
at higher radiation levels on the filter surface, therefore strict

alars and shutdown zeasures for this reading are not reguired.
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Page 18, Section 3.10, Item No. 8.

Wha: is the range of the HPR-219?

HPR-229, which is the radiation monitor co the discharge 2f che
hyérogen control fan 1is being medified to allow reading of Rrypton-85
up =0 1000 aicrocuries per cc. This dodifization is Heing accozmplished

under an I2M at TMI.
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19. Page 24, Section 4.2.
This section should be revised to reflec: the liziting conditions of
operation set forth in NUREG-0472, Standard Radiolcgical Zffluent
Technical Specification for PWRs. additional guidance on implexenta-
tion.of Appendix I to 10 CFR Part 50 and 40 CFR 190 is givea to
NUREG-0133.
Although NUFEG-0472 "Standard Radiological Effluent Technical
Specifications for PWRs" has not been incorporated into the Zavirsnzeatal
Technical Specifications for TMI, this standard is consistent with the dis-

cussion of 10 CFR20 and 10 CFR 50 App. I given in Section 4.2 and 4.4 of

the Reactor Containment 3uilding Atmosphere Cleanup Reper:.
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20. Page 27, Section 4.5,

Since Appendix I dose design objectives are stated in temms of guarterly
and anaual values, it is clear how vou intend zo lizit the releases to
assure that these design objectives are not exceaded. FProvide a dis-
cussion as to how vou intend to izplazmenz the regquirements of 40 CFR 190
including the contribution from direct radiatiem.

10 CFR 50 Appendix I addresses guarterly release limits in Section IV.4
such that if one-half the design objeczive annual exposure 1s excesded i3
any calander quar:er, the licensee shall investigate, take corrective aciionm,
and report to the NRC. We do not believe that the purge operation will
exceed one-hall the annual design objective expesure of 15 millirex skina
dose. Therefore, we will be within the quarterly allowable limit for 10 CFR
5C Appendix I. 1If the all-wable condizions of Section IV.A are exceeded,
then the required corrective action and reporting will be cozpleted in
accorcdance with this section.

40 CFR 190 requirements on direct radiation in paragraph 190.10 (a)
linit the annual dose equivalent to 25 =millirems to the whole body, 75 z=illi-
reas to the thyroid, and 25 =millirems to any other organ of any mezber of

the publiec. These limits are greater than the .imits allowed under 10 CFR

50 Appendix 1.
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Page 59, Section 8,1, Paragraph 1.

Provide an analysis to justify the szatesent that "the risk <o the
entrant are quite high" 4f the containment is not purged prier te entry.

Metropolitan Edison is still conducting experiments through various
penetrations and the air locks o quantify che exact 2xposures that would
occur inside the reactor bullding. Upon ccmplietion of all these experi-
ments, data gathered will be evaluated and hazards posed by the Krypton-85
atoosphere will be thoroughly evaluated.

It can be stated that radiation exposures as low as reasonably
achievable can only be accomplished if the radiation exposure associated
with Krypton-85 is eliminated prior to en:fy. Although the additional
expesure caused by Rrypron-85 should not cause significant risk to the
entry team, assuming that all beta doses are shielded through the wearing
of protective clothing, analyses have shown that a signification porticn of
the whole body dose associated with the reactor building entry prior to
purge comes from radiation associated with the Krypten-85 in the atzos-
phere. Risk to the entry team does exist, however, due to the potential
for accidents which could cause loss of suit integrity. Tearing the
protective clothing. or re:uving.:he face mask (inadvertently or due to
loss of breathing air) would cause additional skin and internal exposure.

Metropolitan Edison has recently ccnducted experizents through pene-
tration R626 designed o determine the effectiveness of clothing =aterilal
to be worn by reactor building entry zeam =embers. The results of this
experiment are not yet completely understcod, however, they do show that
the material is apparently effective in reacving dose contribution from
betas ezitted by Krypton-8S5. The zmaterial did not, however, prevent
the Rrypton-85 frem penetrating the material and con tazinating the TLD
case and chip vrapped inside. Also, scme of the real time radiation
measurenent instrumentswere apparently affected by the presence of the
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21.

(continued)

Present sazpling indicates the concentration of Krypton=85 in the
TMI-2 contaiazent bduilding is approximazely .8 -¢4Ci/ec. Without any
protective clothing, the resultant dose rate to the skin i{s calculated
to be 160 rem/hour. With protective clothing to reduce beta dose
(11'.)3 protection: 1,5 = tissue equivalent material), the skin dcse
rate can be reduced to 1.6 rez/hr. The whole body dose rate with or
without protective clothing would be calculated ar 1.6 rea/hour.

This dose rate would limit scay time to approximately 108 =inutes to
stay within the 10 CfR 20.101 dose linmits assuming no other radiation

source.
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22.

Page 69, Section 8.1, Seccad Paragraph.

Provide or define in greater detail potential release points frea
containnment.

See the answer provided in Question 2.
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23, Page 69, Section 8.2, Current Noble Gas Activity

Provide in the design basis consideration for particulates, H-]
(5r-89/90), and Iodine.

Seczion 5.1 includes an analysis of allcwable purge rates for the
parziculate C5-137, and Iodine~13l. These analyses desonstrate that the
Iodine and particulate contents are far below the Rrypton-83 in
terns of limiting flow rates to meet 10 CFR 20 Appendix 3 limits. Therefore,
the svsten design basis does no: address these potentlal radioactive isotopes.
Sr-89/90 is addressed in Question 4. From the gross beta activity sasples,
it is not expected that airborne 5r-39/99 represents a sufficiently high con-
ceatration o be considered in the systems design basis for the non-purge
alternates. Prelizninary assessxzents of tritius level in the reacter building

tzosphere indicate that tritium activity is sufficiently below Krypton-85
acéivi:; that t::iium need not be considered in che design basis for the
alternate system scoping studies.

1t should be pointed out that from the standpoint of purging the
reactor building atmosphere Krypton-85 i{s by far the dominant controlling
isotope for deter=ining acceptable purge flow rates and expected off-site
dose consequences. If in the development of final designs for atmosphere
storage options additional isotopes need to be considered, the effects will
be to add additional complexity, costs, and risks which all tend zo =ake the

urging option even more favorable.
P
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24,

Page 70, Section 8.2, Containzent Volixme.

If perfect mixing is not achieved, what would be the =axizuz volusze
to be processed?

The process volume is calculated based on perfect =ixing of a

continuous feed and blesed process to provide ulti=ace dilucion of Xryp:on-85

from 1 wCt/al to 1 x 10 S MCL/al.

The average rate of change of concentration wizhin containment can

be written as:

&€ _ oD
%N
where:

¢ = containment con:ent:ltion)ucilnl

F/V » Fraction of containment voluze :encvéd per unit tize
F = Discharge flow rate

V = Containment volume

t = time

This expression has the solution

CeCoe v°©

Where Co is the initial concentration of l;JCi/ul_ For a fizal cen-

centration of lo-iu Ci{g}

C e 10'5 = e y t, for perfect mixing.
ror lass than perfect mixing, we can introduce a zixing facter, MF,

such that M7 is theratio of peak concentration to average concentration and

L

C,, the limiting concentration is given by

c -F
P -t
™ 10 MFe v

Where }F 2 1,

Solving for the nuaber of containment voliuzes to be processed

v

%5 = Ln 105 + la MF

= 11.5 + Ln MF 1741 152

For perfect aixing, MF = 1.0,
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24. (continued)

|

= 11.3.

v <

or a z3ixing factor as high as five, or a peak conzentration as
high as five tlzes the avarage concentraticn, zhe process volume increases

“-:—‘- ® 11.5 1.6 « 13.1

or, additional processing of 3.2 x 106 cubic feet. Tor the purge cption,
this increases the process time by 2.2 days. The integrated dose conse-
quences would >« unchanged.

For the process and storage opticns, the cozpression storage voluae
increases by 14X and the charcoal storage vclume increases by 14%. The cryvo-
genic storage veoluse shculd be unchanzed, bezause the total Xrypteon-85 content

remains the same.
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Page 70, Seczion 8.2, Seiszic Desizn Category.

Provide justificacion for -he statesent that Regulatory Guide 1.143 is
not considered appropriate for the situation at TMI-2.

Metropolitan Zdison considers rsgulatory approval zo stcre the
Krypton-85 in a vessel which is designed to less stringent requiresents
than the current vessel, i.e. the ceatainzent building, is not likely to
be obtainable. As a result, Metropolitan Edison has concluded that at
least the storage systex=s for the Krypton-85 would be required teo =eet
seismic Category I and ASME code, Section III, Division 1, Class III
requirezents. Since Regulatory Guide 1.143 imoposes less stringent Te-
quirements on gaseous radicactive waste treatzent systems, Metrcpolitan
Edison concluded that it would not be prudent to invoke only those re-
quirements on the design of these systems. Also, the hvdrogen control
purge system is a safety grade system vwhich does meet requirezents =ore
stringent than thuse imposed by Regulatory Guide 1,143,

In the answer o Questions 30, 32 and 33, Metropolitan
Edison did look at other désign requirezents for the alternate systexms.
The investigation of the time and =money required to install chese sys-
tens for the various design requiresents scenarios showed that the
imposition of requirezents =more stringent than Regulatory Guide 1.143
did not significantly i{mpact the amount of zoney or tizme required, and
therefore, was not a major factor in decisions to use the purge rather
than any of the alternate systems,

If controlled venting is determined to be unacceptable, then the
design alternatives for RS armosphere cleanup should be of sufficient in-
tegrity that inadverteat release is prctected against over the expected
duraticon of storage. This has been the basis for selection of the desizn
criteria for the alternatives examined. This tasis will require more

stringent ccnditions than provided in Regulatory Guide 1.143.
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Page 70, Section 8.2, Desizn Code.

we do not agree that Regulatory Guide 1,143 is inappropirate for che
design of alternatzive systems. Provide further justification %o support
your position.

See the answer provided to Question 25.
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27. Page 71, Section 5.2, Charcoal Adsorption.

Provide an analysis to show that it will zake 11.5 tizes the reactor
building atmesphere voluze to achieve MPC levels.

See answer to Question 24.
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Page 71, Section 3.3, Charcoal Adsorpticm.

For the Adsorption and Storage Systea, where would the interface
point wizh containcent be?

The interface point for all the systems (cryogenic treataent,
gas coapression and charcoal adsorption) is the hyérogen coatrol
purge duct, after the containment air passes through the hvdrogen
control filter zrain. In othar words, the existing HEPA Ifilter sys-

tem would be the -ame on all systess.
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29. Page 71, Sectiom B8.3.1, System Descripriom.
Provide *he basis for the 34,000 tons of charcoal stated in this 5
section. Provide justification as to why it is necessary to design
and construct the tanks to Seczion III, Class 3.
Sufficient charcoal is required for processing 23 x 106 cubie
feet of containzent gas without the occurrence of "break-through," i.e.,
without detecting signification Krypton-85 at the exit of the charcoal
beds.
From the 12th AEC Air Cleaning Conference, NEDO-12327, "Measurezent
of Dynanmic Adsorption Coefficients for YNoble Gases on Activated Carbonm,"
D. P. Siegwarth, et. al., break-through occurs at scme fractioz of the =ean
residence tize, :m, of krypton in a charcoal bed. This is f{llustrated in
enclosed Figure 10 from NEDO-12327, which shows the ratio of bed outrut ac-
tivity to bed input activity as a function of time, given in dizmensicnless
units of t!tn.

The value of € in tum, is given by:

Where:
t = mean residence time, minutes

K, = the dynamic adsorption coefficient for noble gas on charcoal

-

cc @ stp/gm
M = mass of charcoal, gwm
F = carrier zas flow rate, cc/min
from Figure 10 of NEDO-12327, the time to "break-through," tyr
is on the order of 0.7 ey
Using a ain{sal amount of conservatisa, let tb - 0.65,:n:

tb = 0.65 kd x M .

F
This expression is used to determine the required charcoal =ass.
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29. (Continued)

Convert the expression ¢ =ores ccavenienZ units, i{.e., express A
M in tons of charcoal and F in scia.

Therefore:
(g/ton]

¢ = 0:65x K, xMx 907.2 x 103

b 4
Fx 2.632 x 10
e

[cclf:j}
20.8 K, x M

d
F

or, % tb

Moo
20.8 x Rd

Fx tb equals the total processed volume of 23 x i0 =It".

Therefore:

6 |
tons

23 x 10

20.8 x Kd

1:ll = 106 tons

Kq

Me

The supplier of the Ovster Creek charcoal systea indicated that
the value éf Rd for Xrypton using a coal base tvpe of activated
charcoal operating at ambient temperature is 33 cz/zm.
Therefore: .

Me1l.11 x 106

33
= 33,500 tons
- 34,000 tons
Also, the density of the charcoal used at Cvster Creek is 34 pounds
per cubie foot. Based on discussicns with a charcoal manufacturer, this
represents an upper limit to the charcoal density which can be achieved by
1741 140

careful loading of the charcoal centzainers.

Accordingly, the charcoal volume is:
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’ 29. (continued)

g « 34,000 x 2,000
3%

«2x 106 cubic feet

The charcoal storage tanks would be designed to deet ASME Section
I1I, Class 3 requirezents in accordance with Table I of Regulatory Guide
1.143. Since these zanks would house Krypton-85 for
an indefinite time period, it is felr that the design cf these tanks should
be consistent with the existing containment vessel. As indicated in the Te-
sponse to Question 25, Metropolizan Ediscn did look at other design re-
quirezents including both less stringent and zcore stringent requirezents.
The imposition of less stringent design requirexments did not materially
affect the cost or schedule for implementing the alternative stcrage

options.
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30. Page 731, Section 8.1.3, Cost and Schedule Estimate.

Provide a detail breakdown to justify why it wil. take 30 to 40 zonth
to design and coastruct this system.

In order to 2valuate the effort required to place the altemate
systems Iinto operation, Metrcpolitan EZdison performed a scoping evaluation
which :ncluded a prelizinary system design for each altemmnate. These pre-
liminary systeas were then evaluated by Metropolitan Zdison's architect
engineer to determine schedule and costs for inplementing the systemns. The
schedule determined i{s as shown in the attached bar chart. Our architect
engineer used standard industiry estizazing and scheduling technigues to de-
teraine the tizes and costs presented. The cost and schedule estizates are
based cn vears of experience and considered ludgement and are considered
adeguate for use by Metropolitan Edison. A —Dore detailed estinmate would
require greater cdesign detail, which would impose additiomal, ununrrant;d
delays in solving the Xrypton-85 problem.

In order to co=plete the cost and schedule estimates, the ar-
chizect engineer assumed as a base (or most probable) case tha: the build-
ings, egquipnment, piping, supporis, and electrical service were seismic
Category ! and that the piping design code was AS;E Section III, Division I,
Class 3. The reascns for these assumptions are presented in the answer to
Question 25. Additionally, shortest schedule/least cost and lcngest schedule/
zaxioum cost esiinates were also made. TFor the shortest schedule evaluatien,
buildings, equ:paent; piping, supports, and electrical service were non-seiszic,
and the piping design code was ANSI B-31,1/ASME VIII. For the lengest schedule
evaluation, the same seismic and code requirements as used for the =ost probable
case were used, but afrcraft hardening for the building was alsc assuzed, In
each case, the schedules and costs are considered to be the addi{:ional time/

cost required for the alternates as compared td> the base case of perfor=ing a

controlled vent of the containment. .
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30. (continued)
The following additicnal gualificacions apply to the schedule
and direct cost estimates for all the altemmative systens:
o All buildings are located at grade level.
o All structures are assumed o be located approximately 1,000
feet from the containment.
o Interccnnecting piping for containment atzcsphere Irom the power
plant to the svszez will be buried and encased in ccncrete.
o Cost of charcoal/HEPA filters are excluded since they are co==cn
to all svstea:s.
o All costs associated with the following items have been excluded
froz the estizate.
= Security
- Fire Protection
- Demolition of facilities and salvage of equipment upon de=-
mobilization of svste=s,
- Major site work (excavation, backfill, ete.)
- Operation and maintenance of systems.
- Licensing
- Permits, fees and insurance.
- Disposal of radioactive materials.
o Schedule is based cn industry standards for lead times and con-
struction methods and has not been optimized.
o Power supply will be from existing equipsent in the plant.
o All estimated costs are in present day dollars (Septe=ber 1979).

o All allowance for contingency is included at 33 percent.
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30. (czontinued)

For the cryogenic system, the following additional gqualifications
apply:

o Cost for existing equirment procurement is for the specified
equipoent (Specificatfon 3031-2-95) delivered to the TMI site
in operating condition.

o Crrvogenic equiruent will be provided on skids with valves, controls
and instrumentation included.

o Product ccapressor is Included with the axisting equipz=ent.

o Instrui.ent air will be provided from local compressor.

o Cooling water and deaineralized water will bSe provided from
existing equipment in the power plant.

o The uctilicy costs are for operation phase crnly. Censiruction
and start-up utilities are excluded.

For the gas cozpression system, the following additional qualifi-

cations apply:

o 36-inch pipe wall thickness is 3/8 inches.

o Pipe will be supported by a structural steel grid system.

o Pipe will be run in 200-foot lengths, capped at each and inter-
connected with 4-inch pipe,

For the charcoal adsorption systenm, the following additiocnal quali-

fications apply: ;

o Tanks will he supported by building floor-and roof truss systen.,

o Tanks are arranged in 45 rows of 10 and are not staggered as
shown in sketch. s

o All valves will Se manually cperated at the valve.

o Tank orders to be !ssued to several vendors to optimize production
ti{ne, '741 "5

o Charcoal will be available at icbsite as required fcr construction.,

o Cost of storage and handliny of charcoal at Jobsite Is excluded.

o In all cases (least cost, most probable cost, and =zaximua cost),
§61.2 million for charcoal {s included in the cost of components.




30. ({conzinued)

t should also be peinted out that only direc:t costs were showm
in the coriginal submitrtal. Since cost considerations were not the =ajor
deter=ining factor in rejecting the al:erna;es. other costs such as Te-
placesent power and ravenue losses were not included. Metropelizan Edison
did, however, evaluate all costs associazed wi;h {z=nlexzenting the altemmative
systems. A tabulation of all these costs is attached. The following addi-
tional qualifications apply to these more cdetailed cost estizates.

© An escalation alcwance of 74%% per vear cocpounded has been proviled.

0 AFUDC (ipcremental) of 123 per vear cocpounded has been used. It is assuded

the plant will be coa=missioned in 42 months after the working encTy.
o An allowance of 510 million per month has been inc;uded for replace-
ment power in .379 dollars and has not been escalated.
o Cradit for fuel has been provided at the rate of zwo =ills per
KWHR based on historical fuel cyecle costs. ?Plant rating of 959
MWe, along with 60X capacity factor, has been assumed for this
calculation. Fuel costs are 1979 dollars not escalated.
o Differences in O&M zosts have not been evaluated and are not
considered to be significant at this zize.
o loss of revenue due to TMI-2 being cut the rate base is 58
nmillion per month. This fncludes capital cost, depr;ciation.

income tax, cperations and maintenance costs and other taxes.
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The resultant cost estimate ($ milllons) for the cryogenic treatment Bystem are:

Additional
30.  (continued) : Replacement Fuel Revenue
Components Building Utilities Escalatfon AFUDC Power . Lost  Loss
Least Cost{ 5.2 4.8 0.4 0.6 1.0 200 (16.7) 160
Most Prob. Cost2 5.7 5.0 0.4 0.9 8.0 z50 (20.8) 200
Max, Cost® 5.7 7.2 0.4 1.3 104 300 (25.0) 240

Twenty months

2Tuenty-flve months

3’l'hlrty monthe

The resultant cost estimates ($ millions) for the gas compressfon system are:

1Tucnly-[lvc months

ZThl;ty months

Addicional
Replacement Fuel Revenue
Components Bullding Utilities Escalation AFUDC Power Cost  loss
Leasot Cost1 43.1 12.4 — 4.3 40.3 250 (20.8) 200
Hoat Prob. 603:2 53.6 13.0 -— 6.3 52.0 300 (25.0) 240
Max. Cost3 53.7 26.2 - 8.9 67.0 350

(29.2) 280

JThlr:y—flve months

]
e
|— The resultant cost estimates (§ millions) [ur the charcoal adsorption system are:
S Additional
Replacement Fuel Revenue
g Components Building Utilities Escalation AFUDC Power ~~  Cost Lows
1
Leust Cost 107.6 20.9 Cre—— 12.2 100.3 300 (25.0) 240
Must. Prob. Custz 117.0 22.0 - 15.4 116.4 350 (29.2) 280
Hox. Cost3 117.3 42.2 ——- 20.4 143.2 400 (33.3) 120

1
Thirt» montha

zThirty—flvc

%
Farty monthm

Total

361.3
449.2

540.0

-3
=]
~
=
-

|
l

529.3

619.9

7156.6

Total

756.0

Bl1.6

1009.8



31. Page 76, Secticn B.4.1.

Provide additional details on :the Coaopression and Storage System
evaluated., Provide interface information.

For interface information see the responses to Question 28. A
more dezailad cost and schedules breakdown is ziven in the respense fo
Question 30. The conceptual design of the Compression and Storage Syste=

igs shown in FTigures 8.4-1, 2, and 3. The Design 3asis for this svste=

- -

‘e given in Section 8.2 and is the saze as for the other altermate srstess.

Adéditiconal details of the evaluation of selected storage pressure, Te-

i

ing are given

U

sulting storage volume, and length and welght of stcrage

Selow. Finally, details of the shielding evaluation are provilec.

As a first apprcximation, the high sressure storage -
system which would be most economical is the one which
contains th2 smallest weight of metal. Accordingly,
the effect of the main system variable, i.e., storage
pressure, on storace vessel weight was evaluated as

follows.
For a container initially filled with air at atmcs-
pheric pressure, the storace vclume recuired is:

P

Vs = VP x

1741 |48
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3.

{continued)

Vg ® required storage volume, s
VP = processed volume = 23 X 106 fta
e = initial container pressure = 14.7 psia

P = storage pressure, psig
Therefore Vo = 23 x 10° x 14.7/7

The reguired container wall thickna2ss, ¢, is given Dby:

PR
) S = .E-.
Where:

R = container radius, in
o = allowable stress, psi

"= 15,000 for a :ypical carbon steel
in accordance with the ASME Code,
Section III, Subsection NA

Neglecting the steel contained in the container ends,
which is reasonable for centainers such as piping with
high length-to-diameter ratio, the total container
steel volume (Vo} is:

Vo = 2nRx L x ¢t

where L = container length, in
FREE uired container volume, in3
volumeé per unit length

3o = sab gy 1738
P =, 252
R

1741 149
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31. f{continued)

Accordingly, using t = PR/0

i 1
vo AR 23 %10 xil4.7 x 1728 o %;
PnR

> x 23 x 10% x 14.7 x 1728
15,000 i
3 |

= 78 x 10% in

At 0.28 pounds per ft3, the weigcht = 22 x 106 pounés.

This evaluation shows that the total container weight
is independent of the storage pressure anhé also inde-
pendent of the specific container radius selected.

It is considered that standard wall piping would be
the type of storage ccmponent which could be meost
readily obtained in a ¢imely manner for the system.
Use of 36-inch 0.D. standard wall piping (0.375-inch
thick) was selected based on the following considera-
ticns:

s Use of a smaller diameter standard wall pipe
would result in a higher storage pressure,
which has a higher potential for inadvertent
system leakage. 1In addition, while the total
volume of piping would decrease, the total length
of piping would increase. Accordingly, the number
of field welds which would be reguired would in-
crease.

o8 Use of a larger diameter standard wall pipe is
desirable in that the storage pressure and number
of field welds would be reduced. However, the
availability of piping decreases in the larger
sizes, and the difficulty of performing field
welds increases, .

> Accordingly, while not sptimized, use of 36-inch
0.D. piping is considecred a reasonable balance
between avallability, storage pressure, and ease
£ installation.
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3l.

(continued)

Pertinent parameters for a system which employs 36-inch

standard wall piping are as follows:

Storage Pressure

In accordance with the ASME Code,

section ND,

P
a
Where:
P =
a
S =
=
E =
=
=
DO =
y =
Accordingly:
P
a -

Section III,

Sub-

(Class 3 components), Paragraph ND-3640:

2 xS x Et
Do - 2 yt

allowable pressure, =sig

allowable stress

15,000 psig for typical carbon steel material

weld joint efficiency

1, with 100% radiography and arc-welded

joints
wall thickness = 0.375
pipe ocutside diameter =

4 for pipe with Do/t > 6

2 x 15,000 x 1 x 0,375
36 - 2 x 4 x 0.375

340 psig

Storage Volume

From above:

Vs =

ne

£e2

23 x 10% x 14.7
P ;

23 x 10% x 14.7
340
3

0.994 x 10° £t
3

1.0 x 10% z¢

inch

36

o

inches

1741
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31. (continued)

Length of Pise

Internal area = % {362 % 0.375)2

= 975.91 in°

= 6.78 ££2
Therefore:

5.3
Required length = X 20 £t

6.78 £2°

147,000 feet

ne

150,000 Zeet

veight of Pipe

From ANSI B36.10-1975, the weight of standard wall
36-inch pipe is 142.68 1bs/ft. Therefore:

Pipe weight = 150,000 x 142.68
= 21.4 x 10° 1bs

Design Alternates

Parameters for wvarious design alternates are defined
in this section including (1) use of higher pressure
piping, (2) use of a single large cecntainer, and

(3) use of many standard gas stcrage bottles.

(1) Use of Hicher Pressure Piping

The design pressure for l.0-inch thick 236-inch
piping is, in accordance with the previous sec- -
tion:

= 1,070 psig . 1741 172




31. (continued)

(2)

(3)

The weight of such 2iping compared to standard
wall piping would be propcrtional to the wall
thickness and inversely proportional to the
design pressure, i.e.:

k|
weight = 21.4 x 10°® 0.« 1:826
6

= p ] ol (RIS A

Accordingly, there is no significant weight
savings associated with thicker walled piping.

Use of a Single Larce Container

Assume a vessel equivalent in volume &
existing containment vessel, i.e., 2 x

In accordance with Section 3.a., the storage
pressure for such a container would be:
23 x 10° x 14.7

2 x 10°

P

= 170 psig .

With a radius of about 60 feet (720 inches), the
wall thickness of such a container would be:
¢ %110 x 720
15,000
= 8,2 inches

Such a container would likely be significantly
more costly and would take longer ¢o construct
than a system which employs standard wall pipirng.

Use of Standard Gas Bottles

Standard high pressure gas storage bottles per
ICC-2265 have the following parameters:

ot torage pressure: 2,500 psig

= iydro pressure: 5,000 psig 7

. : s 1741
Capaciky: 277 ft” -8t STP
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3l.

(continued)

The reguired number of such bottles is therefore:
23 x 10°
27

Or 83,000.

The pipe and valve arrangement for a system which
employed such bottles wouléd be very ccmplex be-
cause of the large nunber of bottles ceguired.

Summary of Pesults

a. Desicn Parameters of 2Rasic Svstem

Pipe Size: 36-inch 0.D. standar2 wall pipe (0.375-inch
thick walls) ;

Storage Pressure: 340 psig

6 3

Storace Volume: 1 x 10 £t

Length of Pipe: 150,000 £t
Weight of Pipe: 21.4 x 10° 1bs

b. Use of Hicher Pressure Piping

Pipe Size: 36-inch 0.D., l.0-inch thick wall
Storage Pressure: 1,070 psig
Weight Savings: Negligible

e Use of a Single Large Container
3

Container Volume: 2 x 10% £t
Storage Pressure: 170 psig
Reguired Wall Thickness (if carbon steel): >8 inches

- Use of StanZ2ard Gas Zottles

Number of bottles reguired: 83.006 |7‘1 ‘74

Conclusions

Use of standard wall piping, about 36-inch diameter, is
considered the most rcasonable approach.
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21. (continued)

- -

mieidins Lvalunzion

The shielding evaluation contains a «erm which

is related by cecmetry to the total gammas per second
from Kr-85 éisintegrations, S. i

For 1 uCi/ml of Kr-85 and 2 x 106 ft3 of containment
volume, the total curies of Xr-85, C, is:

c = 1 %x10°% x 2 x 10°% x 2.832 x 10¢
= 56.6 x 103 curies

With 3.7 x 101o disintegrations per second, and 0.01 A's
produced per disintegration:

10

S = 56.6 x 103 x 3.7 x 10*° x 0.0

g /0 B 1013 A's/sec

1741 175

§ e —— -



31, (continued)

Ancther common term in the shielding evaluation is
Dp, the dose received in R/hr as a result of a gamma
£lux of 1 camma per square centimster per sacond

For the 0.5 Mev gammas frcm K=-85, Dy eguals 107°.

The subseguent evaluation is tased on the methods and
phvsical parameters contained in ANS/SD-76/14,

"2 Hancdbook of Radiation Shielding Data," cated
July, 1976. This is referred to as "Ref. 1" In the
following =valuation.

From Ref. 1, the dose for an infinitely lcong cylinder is:
D, x Sv x Ro

R 2 x B
e F (1/2,b)

Where:
Sy = volumetsic source, k's/cm3-sec
Ry = cylinder radius
B = buildup factor
F(n/2,b) = Sievert's integral (Ref. 1, Page 2-9)
a = distance from outer surface to récepto:

2 = effective cylinder radius considering
self-shielding

Ro for gas in 36-inch diameter pipe
b = ut

y = attenuation coefficient for s!ielding
materials, cm~1

"¢ = shielding material thickness, cm
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l.

{continued)

(1)

Hich Activity Piping wisth Six-Inch Concrete Shielding

Ms shown in Ficure 8,4-2, the cuter

section of high activity piping contains 8/21 of
the total high activity piping volume (which con-
sists of 20 &% of the total volume). Therefore,
the volume of these outer pipes:

w-8/21% 0.2 = VS

= 0.076 Vs

Where Vs = +total storage volume

= 1 x 10% £¢3 @ 340 psig
Also, the fraction of
activity removed frcm containment is:

e e-Vi/V)

Where Vl = volume processed

V = containment volume
Therefore, the activity :emovedlby the centermest
building pipe sections, where Vv~ is (0.2 = 0.075)5
or 0.124 of the total process volume (23 x 108 £t
R StP): is: : <

6 6
¢ w |1 = e~ (0.124 x 23 x 107/2 x 10 )]

= 0.76

When 20% of the total volume is processed:

6 6
£ = [1-e(0:2x23x107/2x10"),

= 0.90

Therefore, the outermost pipe sections contain
(0.50 - 0.76) or 0.14 of the total activity.
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31. (continued)

vt et e — ‘The volume of these outer pipes is
0.076 x 1 x 106 £¢3, or 2.15 x 107 ml.

" — - - ——

e Therefore: Ak e TE Pl 3 ity T =%
e e b 0.14 x S R
S\, e
S L s W T e g e
e o] = B TR R0 | PRI
S S g9 % 1e” W

=-13:7°% 102 A's/co=seg v s e em—— -

= : A e ek B R RS
el 2 = _30 w15 feat - SR AT R

a -=-%2 feet minimum = = e

- - ——

ik a+2 = 3.5 feet = 107 cm

—_— e —— i ——— e e

e IR i e SRS S
= =28~ ——— =i ===

 ESEEE e T S e
o —— 0. . reen et e ST

: 3
....... . wmeam. Rgil® 2.1 % 10

——— . ——

e R e i s

s mrempm s oo = s == The shielding consists of 0.375 inches of carbon

B . _Steel pipe plusr_sl inches of concrete.

B e e RO s Lo St

— . — - — — & & —

. e — -t e —

{ £ I 7 T u(0.5 Mev A's) =" 0.659 (Ref. 1, Page 5-10)

SRS ] e R S 0 Cprie gy
1 . < oy / 3
e = s . concrete: A R ey S S e =~ 2

"7 H(0.5 Mev A's) = "0.202 (Ref. 1, Page 5-11)
coia e Bx 3086 = 18R '
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31. (continued)
Sl o ol TR RSN R R i e e b
Bl o
T SRey | b~ ="0.659 x 9.953 + 0.202 x 15.24 kgl e
e CHE e R
ey _F(2/2, 3171) =. 1.5 x 10"2. (Ref.'1l, Page 2-9) . ....
fiule ] e y ¢ : :
e R i : = : ;
| | From Ref, 1, agg__ §-22, B = 7.3,
i | T i H 3 2 . ' 1 ] :
' Dose - —- - - - e
.— 1 ! | ]
t , Using values determined above: : : :
’ 5 1075 x 13.7x20% x 2.1 x 10% x 7.3 % 1.5 x 10°°
i se = 7
. : ] ' ' ' 003 _2-_x_ lo ‘ % ' .
; T [l : T Je A Lpy
e S 7 x 10 T R/BE i e
. : i : O AT e R ol U2 sl
R T '1—5 mr/hr from a s:.ngle pxpe : Tk
__: Lol _There are seven IOwS of Pipes at the outer face _
S i " of the building, the hxg‘mes* being approx..nately
T - == =30 feet elevation. Accordingly, the total dose

— — —— - - ‘-

. f
1 L

— — G——

. —————— —

—— ) - - —

[
L} 1]
s ]

would be about eguivalent to that from three zows
-of pipes, or "4. S mrc/hr, ; :

: This is less than the dose for a radiation area
i of 5 mr/hr and is acceptable,
Low Activity Piping with No Concrete Shielding

i E o A shown in Figure 8.4-3, the

—— --i- Outermost sections of the low activity piping

2 f_____ : i l contain 40% of the total processed volume, or
J 'I' =7~ 400,000 £t3. This is the last gas processed.
P ,.-;..___.- iy .;. The fraction of total activity contained in other
o e O R sect*ons is thus: sy .
: i_.! E : | : | + were mii s Sl weiTE g e .._.'-.o
= 'E":' E"'E"*:“'_—-f_'_‘“ (1 (0 5 x 23 %10 /2 x 10 )] -
S el e : - - s
N S e f--é--- - = 0.9990 e el i -_---'
R R N SR o I S i 1 At Fo fiaak '
o i I : l l Lt i l i i " ' ' !
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31. ({(continued)

hecordingly, the low activity piping contains
0.1% of :he total activity.

X 10-3 % 5
v y

Sv 2

=8 1073 x 2.2 x 10%3

400,000 x 2.832 x 10°

= 1.85 y's/ce-sec

The ratio of source s:trencth Zrom high and low
activity sections is:

13.7x 202 ey

————— =

1.85 ;

The results in the previous section show that
with no concrete shielding, the dose would be
increased by a factor of 1/(8 x F(n/2,b)), or:

ol 1 Ti' - 9-1
L2t 3R 18 e A0
Accordingly, the dose from low activity piping
will be less than 9.1/740 x 100

= 1.2% of high activity piping.

N
=

0.012 x 4.5 = 0.05 mr/hr which is acceptable.
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Page 77, Section 8.4.3, Cost and Schedule Estizate.

Provide a derail breakdown tO juscify why {r will take 25 to 35
to design and conscrucs =his systea.

months

our architect engineer used s:andird industTy astcimating and

scheduling techniques 0 deternine the «imes and costS presen:ed.

The cost and schedule estimates are based on Years of experience and

considered judgement and ate considerad adequate for use by Metro=

polizan fdison. A moTE® detailed estimate sould require greaterl

design detail, which would impose addicional, unwarranted delays

in solving the Rrypton-BS probies.

See the answer to tuestion 30 for addicicnal dezails.
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33.

Page 85, Section 8.5.3, Cost and Schedule Zstimartes.

Provide a detall breakdown to justify why iz will cake 20 zo 30 =eaths
to design and construct this systea,

Our archicesz: engineer used standard incdustry estizating and
scheduling techniques to dezermine the :izes and cests presented,
The cost and schedule estizates are based cu vears of experience
and considered judgezeat and are considered adequate for use by
Metropolitan Zdison. A more detailed estimate would require greater
design detail, which would izpose additional, unwarranted celays
in solving the Krypton-85 proble=z.

See =he answer to JQuestion 30 for addiziocnal Zezails,
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