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IRRADIATION PR_ING DEP_

" - 2 - June 13, 1960

TO: DIllON

SPECIAL REq/IREMENTS C0-791 TIE-IN

INTRODUCTION B, D a DR AND F KEACTORS

Couplir_ of the reactor exhaust system to the filter buildin6, u_ler Project
CG-791, will require diversion of the 105 Buildin_ exhaust air to two tempors._y
stack. The temporary stacks will be installed over each of two exhaust fans.

_%e %use of these temporary (short) stacks duriv_ the tie-lsx period (estimated
at 8 to 16 days) coul_ greatly aggravate radlolo_ical problems because of re-
duced dilution and _nslon of the reactor buildin6 exhaust air.

SPECIAL O_mATING _un_m_srs

The following Special Operating Requirements must be observed whenever the
temporary stacks are bein_ used %o exhaust _ir from the reactor buildings:

i. Noble Eases from the reactor effluent system will be vented to
the top of the 105 Buildi_6.

BASIS
,,, ,

The normal stack air contains si6nificaat amounts of radioactive noble

gases _ the reactor effluent water system. These gases are presently
vented to the 105 Area exhaust stack. Ventln_ of these gases at the top
of the 105 Building dur_ the tle-ln work will minimize re-circulatic-_
of these gases into the 105 BuildAm6.

This gas cloud could also involve the 190 or 170_ Buildlngs. Past ex-

perience indicates that this could be a nuisance, but will not be a
hazard. Althou6h it is doubtful that a dose rate would be measurable,
detection with a GM or on an air sample filter should be easy. Identi-
ficatlon of the material may be acccm%pllahed by using its typical short
half-llfe of 20 to 30 minutes.

2. Two exhaust fans (one on each temporary stack) will be in service.
At least one of these fans aamt mot depend upon BPA power for con-
tinued operation.

BASTS
,

There are tw) primary differences between the present, pre-CG-791 exhaust

systems a_1 the temporary exhaust systems to be employed during the tie-in

work. These are namely: 1) the exhaus_ s_ack hel6ht, and 2) the emergency
exhaust fan capacity.

On the basis of ex;:_rlence, oDe-exhaust-fan operation ts believed to be

tolerable at all reactors. Therefore, %0 assure continued operatio-'n-_
the exhaust system, it is speclfled that at lesat one of the tvD exhaust
fans mASt mot depend upon BPA power for continued operation.
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SPECIAL OP_ATIMQ REQU_ (Continued)

3. A. Purging of the reactor during reactor operation must be dome only to maintain

operational continuity. During any necessary purging operation, rigorous in-
terior and exterior monitoring shall be conducted.

B. 'I'hefollowing restriction- oa Gas Composition during the tie-in are .'_ecammez.ded.
The reccmznended _m.xlmum concentrations of N2 and 02 is necessarily cor_ervativc

due to lack of reactor operating experience with reduced stack height. Ex-

perience may show that allacceptable radiological condition will exist when gas
impurities are increased above those specified below:

I) Ox_gem should be reduced to 0.I0 per cent or less, prior to withdrawing
rods for _ cold startup.

2) The Nitrogen content durix_ reactor operatlo_ should be.maintained at 0.?

per cent or less. If this limit is exceeded, take gas samples for mass

slectrographlc analysis at 2_ hour intervals. If az_ two succeeding samp£e_
show am increase in nitrogen coziest, increase the gas pressure on the react

BASIS

Even with the nob'.egases from the reactor effluent system vented at the top of th_.
105 Building, a significant radiological hazard will exist during reactor purgir_
due to the release of radioactive noble gases from the short stacks.

These stacks will be physlcelly about 20 feet tall and should have an effective

height due to velocity of more than 50 feet. Eddies around the build_ will make
it i_ssibie to forecast where this exhaust air will go. At timms it will touch

groumd at, or near the stack, az_ at times it may also enter the 190 and 170_
Build_s. This radiological ha_,ard can be measured by the external dose rates to
perso_mel.

The discharge of radioactive gases from the short stacks can be minimized by mair_-
taln4_ rigid control of the amount of air (air contains gases which become highly
radioactive upon Irrad£atiom) which enters the unit. Presently, the best means of

monitoring the ms, rude of these radioactive gases is by moaitozAng the N2 _d 02
content in the reactor atmosphere.

A N2 concentration of 0.2 per cent or less is specified for _ormal operatic, in
Process Standard B-OIO. Therefore, restriction 2) emphasizes that use of the 4

per cent maximum N2 presently allowed by Process Standard B-OIO, should not be
permitted d_Img the tie-lm.

Depez_timg upon meteorological conditions, this radioactive gas may be carried
away without sIg_aificant exposure to anyone. It may, however, also enter the

ventilation supply ports and cause some exposure to personnel in the 105 Buildin_
or it ma_ settle down around the O31-791 work site and interfere with the pro-

gress of the work. Tn a_ case, the effect will be transitory and the dispersal
of the pur_e gases should be cloeely monitored. The radiological problem would

be due to A/Eon-_I , but Do particulate activity would be expected. Again, ident-
Iflcatlon could be mule by the apparent 20 to 30 m/nute half-life on air samples.

Identification of noble gases on the =ontinuous air monitor is also possible,
could be used to avoid confusion.
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SPECIAL OPERATING REQUIREMENTS (Continued)

4. A. The following shutdown work (which has a high potential of releasing

particulate contami:latlon) will not be permitted until treulsfer to the

normal stack is completed, (restoring the exhaust system to its original

state is permissible)*:

l) Stuck rupture removal (oIle which canr_t be discharged using the
charge machine).

2) Tube replacement work.

3) Large scale Turco decontamination.

B. The following shutdown work (which has some potential of releasi.ng small

amounts of particulate contami.uatioz) will be permitted, provided rigorous

interior and exterior monitoring is coaducted. IF contamination is detected

outside of the 105 Building, or i_ the air supply to the 105 Building, this

work shall be stopped until transfer to the ncrmal stack is completed, or

evaluation by radiatioa mo_itori_6 i_dlcates it is safe to continue.

i) Ball 33( removal work (strainers in vacuum system).

2) Graphite stringer replacement.

3) Dischargix_ of ruptures which push with the charge machine. The Fo6

Spray must be 5._ operation at _ time metal from a ruptured charge

is in the rear face atmosphere.
4) VS/R and HCR maiatenance.

BASIS

lt is presently an objective of normal reactor operating procedures to minimize rh<

contamination in the reactor exhaust system. Due to t_e _ubstantlally reduced cap-

acity of the exhaust system to effect a safe d/sposal of any possible contaminatlc._

durin6 the tie-in period, the desir_billty of minimlzing contamination in the ex-

haust system at this time is greatly increased. Therefore, insofar as is possible.

release of contamination from planned action shall be minimized during the tle-in

period. The probability of signlflcant local interior and exterior contamination

from inadvertent action, such as slug burni_, will be greater durin6 stub stack
operation. While mlnimizin6 of such accidents is a goal of current reactor and

subsidiary operations, the more severe consequences of occurrence during the tie-

in period Justifies extraordil%ary attention to accident prevention.

The economics of dischargin 6 :fuel elements to below-normal exposures Just prior to

the tie-in period, or reducir_ reactor power lev_i durin6 the tie-in period, for

the purpose of reduclr_ the potential of a stuck rupture while operating on the

temporary stacks has been evaluated. It was concluded that a reduction in expesur-:

of about IOO MWD/T or a reduction in power level is not profitable. However, a

minor reduction in normal exposure, up to 50 MWD/T, can be made at little or no net

cost and is probahL7 in order, provided metal is available.

*Restoring the exhaust system %o its original state may be the safest or least costly

of several alternatives. I% is estimated that at a_7 time durln 6 the %le-ln work it

will be possible to achieve exhaust facilities whlch will perml% the full ran6e of
outa6e work in 5 shlf%s.

rI
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SPECIAL OPERATING REQUIREMENTS (Continued)

_. B. BASIS (Continued)

Any decision re_arding shutdown work which may be done while on th,,stub
stacks must be based on an evaluation of the radiological hazards .nvolved.

]ecause severe contamination and possible release of particulate c _ntamina-
tion may accompany stuck slug removal, it is felt this work shoulC not be

accomplished while on the stub stack. I_rge _cale _Arco decontamination
may release hsannful amounts of radioactive fumes; therefore, this work
should not be accomplished while on the temporary stacks.

During tube replacement most surfaces are dry and air contamination levels

as high am 5 X l0"O _ c/tc have been observed. Even though the particles
in such an atmospher_did not settle out, exposure in a cloud which had
been diluted by less than a factor of 50 should not be permitted. If they
did settle out in occupied areas, such as the CG-791 work site, the area
would very likely requi:e decontamination before work could proceed.

Shutdown work such as Ball 3X removal and graphite stringer replacement
can be carefully monitored at the work location and therefore any severe
radiological hazard should be detected prior to releasing harmful amounts

of contamination. Based on past experience, normal charge-discharge
operations and removal of ruptured fuel elements that are not stuck are

believed permissible. There is a small probability of contaminant release
during such operations, but the probability of venting particulates is
small because ali contaminated surfaces are constantly wet. The contain-

merit ability of the Fog Spray System can be used, thus allowing operations
where experience has demonstrated there is small probability of significant

contamination consequences. During the tie-in period, except for rupture
discharge, the operation of the Fog Spray System will be governed by the

existing Process Standards affecting this facility.

5. Air washers on the intake to the 105 Building will be in operation,
except for repair, during the tie-ln period.

BASIS

Operation of the air washers will minimize recirculation of particulate

contamination which may be drawn into the 105 Building air supply. Re-
circulation of particulate contamination is possible during the tie-in
period due to the reduced dilution and dispersion of any contamination
released while on the short stacks. Under adverse meteorological cond-

itions, it is possible to draw essentially undiluted stack gases into
the 105 Buildin_ air supply.
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The following preparatory work is proposed as advisable prior to the tle-in
period:

I@ Complete a rigorous inspection of all critical reactor system com-
ponents including cooling system components and emergency power
equipment. Any corrective action necessary which would tend to

_usure operability during the tle-in period should be completed@

Exhaust system equipment should be placed in tn_ best possible
operating condition.

The discharge area should be cleaned, as far as practicable, of
external contamination.

(1,2, 3)

The pre_edlng preparatory work is advised prior to the tie-in period
to minimize, Insofe_ as possible, any release of contamination from
planned action during the tle-ln period. Also, the above steps should
minimize the possibility of having a reactor outage during the tie-in

period when uninterruptad operation is highly desirable.

Radiation monitors should be forewarned of anticipated radiation
problems and advised as to the proper monitoring techniques.

BASIS
m

Prior knowledge of the type of problem which is anticipated could im-
prove the interpretation of monitoring results and reduce confusion.

Special precautions will be necessary during reactor outage work, as
risk of contaminating occupied areas and unplanned exposures will be
greatest at this time. Certain Jobs may very well release particulate
material which could (I) interfere with the duct tie-in work, (2)

interfere with traffic movement around the area, and (3) cause internal
and external e_osures to many people, some of whom are not normally ex-
posed to radiation. The only effective control will be pre-planaing.

Insofar as possible, this pre-planning has been started. However, in

spite of planning done now and that which m_y be done at the time,
monitors must be alert for unforeseen releases. Definition of a signi-
ficant release is only guess-work. The 105 exhaust air is monitored

by a Kanne chamber and any response to this monitor on the lO-11 range
should be considered significant during an outage. This is a gas

monitor, the air is filtered before it enters the chamber, so a signi-
ficant release of particulate matter might not show on this monitor.

Therefore, there may be occasions when the only way to determine whether
or not a significant release has occurred will be by rigorous monitoring.

DECLASSIFIED
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PREPARATORY WORK (Continued)

BASIS (Continued) (_)

In this regard, it might be well to remember that the supply air filters
are in effect an uncalibrated but continuous air sample. Most of the

buildings have dry filters that can be readily checkedO Routine suz-_ey
of the 105, 115, 190 filters i3 recommended. Judgment will be required

to determine what type of monitoring is necessary {_ndwhere it should
be done.

OPTIMUM TIME FOR STARTING TIE-IN WORK

Two approaches to this problem are believed feasibl_ The first apl3roach is
to start the tie-in 24 to 36 hours after startup from an outage for metal dis-
charge when no evidence of an impending outage exists. The second approach is

to start the tie-in immediately following a shutdown for metal discharge when
no shutdown work which has a high potential of releasing particulate contamina-

tion will be accomplishe_

BASIS

The first approach has the advantage of avoiding startup of the reactor
during the tie-in period, lt also reduce_ the potential of an inadvertent

shutdown 9f the reactor durin6 the tle-in period. Statistics compiled by
DeichmanB)j Indic,_iethat about 70 per cent of the reactor shutdowns occur
within 36 hours of the startup and that the bulk of these are recovered
within 15 hours. Avoiding reactor startups or shutdowns is desirable as

thay tend to increase leakage of rsdlioactivepile gas to the exhaust system.

D The second approach has the advantage of reducing the length of time the
reactor will be operating during the tie-in (approximately 3 days re-

duction in operating time is possible). This will z_,sult in a significant
reduction in the probability of obtaining a rupture while on the short

stacks. Any increase in rupture potential due to the_,_l cycling during
a reactor startup is believed to be insi6niflcant witl _he present I & E
metal loadi_s.

References: i) Letter, "Tie-In of CC-791 Exhaust Systems - Technical Bases for

Operational Procedures", GE Zima to RW Reid, dated _-7-60.
2) Letter, "CGI-791 Reactor Confinement Radiological Problems -

Final Duct Tie-ln", RB Hall to EE Leitz, dated 6-10-60

3) HW-62207, "Operating continuity Analysis of Hanford Reactors",
JL Deichman, dated October 1959.
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DISCLAIMER

This report was prepared as an account of work sponsoredby an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product,process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Governmentor any agency thereof.
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