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1.3 Building Description and Area Classifications 

The physical arrangement, identification, and general construction of the various 
areas,Bldg. 3019, are shown in  Figs. 1-2 through 5 (see also Part I I ,  Volati l i ty Section). 
All cells are of  poured reinforced concrete construction; have shielding thicknesses of 
5 f t  on the north, east, and west sides and 4 ft on the south side and across the top; 
and are considered to have sufficient strength to withstand an inner wall explosive 
shock pressure of 900 Ib/sq ft. 
surround the cell block structure consists of poured concrete floors, either mortared 
concrete block or metal side and partition walls, and built-up composition and metal 
deck type roofing. 

The construction i n  the various supporting areas which 

For process containment and personnel protection, the areas are classified into 

Primary containment 
three general categories: 
secondary containment (green overlays), and unrestricted areas. 
areas are defined as those areas which normally house a l l  process equipment handling 
radioactive materials. Personnel access to these areas i s  not permitted during process 
operations. 
surround or contain the exterior faces of primary containment areas that contain piping 
or other forms of penetrations. 
process reagents, process service headers, instrument transmitters, and process sampling 
and fuel element charging mechanisms are examples of the equipment located in 
secondary containment areas. 
restricted basis. While some form of entrance control i s  required at a l l  entrances 
to secondary containment areas, specific details of  clothing, instruments, and pro- 
cedures vary considerably with the extent or probable extent of the contamination 
zone i n  a particular area. Those supporting areas which surround either secondary 
containment areas or those faces of primary containment areas that have no piping 
or access penetrations are termed "unrestricted" areas. 
are not needed for such areas, since there are no direct connections from primary 
containment areas and therefore l i t t le  probability for contamination. 

primary containment (red overlays on Figs. 1-2 through 5), 

Secondary containment areas are defined CIS the supporting areas, which 

I 

Makeup and metering equipment f a  nonradioactive 

Personnel access to these areas i s  permissible on a 

Personnel access requirements 

1.4 Personnel Control 

, 

The number of people normally employed i n  Bldg. 3019 and the immediately ad- 
jacent buildings are: 

Bldg. No. 

3019 
3001 
3042 
3 025 
3 022 

No of Occupants 
Weekdays Nights and Weekends, per shift 

94 
40 
75 
85 

120 

12 
4 
8 
0 
0 
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FIG. 1-4, PENTHOUSE- ATTIC PLAN O F  BLOG. 3019 
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Bldg. No. 

2010 
2005 
3 074 
3017 
3013 
3 002 

No. of Occupants 
Weekdays Nights and Weekends, per shift 

20 - 180a 
49 
19 

0 - 40 
2 
0 

a 
Average occupancy during noon meal. 

The red overlay of  Fig. 1-1 outlines the location of the security fence which surrounds 
Bldg. 3019 and the planned emergency evacuation route for a l l  building personnel. 
security guard post, manned on a 24-hr shift basis, i s  located at the main entrance to the 
security fence at the northwest corner of  the building. The area enclosed by the security 
fence also serves as a radiation control or regulated zone i n  that building personnel are 
not allowed to walk out of  this area wearing radiation protective clothing. In the event 
of a building emergency, a l l  personnel leave the building and assemble at the west end 
of the building. In the event o f  an area-wide emergency, a l l  personnel leave the area 
via the emergency route indicated and assemble outside the west portal or main security 
entrance to the ORNL area. 

A 

1.5 Process Description 

In the future, the solvent extraction facil i ty wi l l  be used to demonstrate a variety 
of solvent extraction processes on a pilot plant scale. The schematic process flowsheet 
(Fig. 1-6) indicates the principal equipment pieces and the general flow of various feed 
materials through the plant. Operations involving very highly radioactive material w i l l  
be confined to cell 5: fuel dissolution, solvent extraction feed preparation, the separation 
and concentration of the major fission product activity, and the reworking of  waste streams 
that contain appreciable quantities of  valuable material. 
materials wi l l  be separated from one another by solvent extraction in  cell 6. 
material wi l l  be concentrated by evaporation and adjusted to the proper solution composi- 
tion for further decontamination by solvent extraction in  cell 7. 
fissionable material w i l l  not be concentrated but w i l l  be adjusted by chemical addition 
to the proper conditions for further decontamination. The solvent extraction equipment 
located i n  cell 7 w i l l  t,andle material that contains relatively small amounts of fission 
products. Product solutions containing thorium or low-enrichment uranium wi l l  be con- 
centrated by evaporation after a second cycle of  solvent extraction. The concentrated 
thorium product wi l l  be stored i n  10,000-gallon tanks, and the concentrated low-enrich- 
ment uranium product wi l l  be transferred to Bldg. 3 5 B  for additional processing. 

The fissionable and fertile 
The fertile 

Solutions containing 
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Fissionable materials (e.$,, plutonium, U233, U235, and mixtures of U233 and LP-35) 
w i l l  receive further decontamination from fission products i n  the equipment i n  cel l  3. 
After a second cycle solvent extraction step i n  the &el! 3 ceplermns, the plutonium product 
w i l l  be subjected to an anion e ~ c ~ a ~ g ~  ~ r e ~ ~ ~ ~ ~ t  for further purification and concentration. 
 he ~233, after second cycle extractio , and the l.,J235, after third cycle extraction i n  cell 
3, w i l l  be concentrated by eva ration i n  a critically safe evaporator and stored temporar i -  
l y  prior to shipment. Al l  concentrated salutisns of fissionable materials w i l l  be transferred 
to geometrically safe shipping containers in the product shipping faci l i ty located i n  the east 
dock area. 

1.5 Criticality 

rates for fissionable muterials may be os high us 14 kg of per day; 

rnateslals will be contained behin the massive cs>ilcaete shielding walls of the processing 
ce!ls unti l  such time as the radioactive fission products have been removed. 
fissionable material has been decontaminated sufficiently to present no hazard from pene- 
trating radiation, i t  w i l l  be removed frm the processing cells and placed in  geometrically 

oblern of nuclear feky (criticality) must be considered. The nuclear 

When the 

in9 containers. 

indicated cri t ical i ty control pinto. 
multiplication i s  measured a t  the indicated cri t ical i ty check p i n t s .  
rendered cri t ical ly safe by virtue of geometry or fixed poisons are ~ I S S  indicated, 

The cri t ical i ty ont rs l  grovisieans are indicated by symbols on the 
process flowsheet (Fig. 1-6). tch size, flow rate, or flow i s  controlled at  the -. 

Densjty, cornpasifion (i.e., by sampling), or neutron 
Vessels that are 

1.7 Liquid Waste Systems 

Bwilding 3013 i s  serviced by five l iquid waste draiaina 
these systems were installed at  th time sf the original bu 
a  st^^^^^^ steel "hotts chemical 
(MWB), a duriron cell-floor drain (CFD), and a vitr i f ied t i le  cel l  "celd" drain (CCD), 
The transfer pipeline system (TPL) consists of five 00- six qwality fabricated 3Q4L pipe 
I ines within e stainless steel-lined concrete conduit. This syst installed in 1958 
for the purpose of inte rating the new head-end pi lot ptant (B 

wiI&ng (3SOS), the Multipurpose Fission Prodvc~ Pilot Plant (Bldg. 3517), and 

systems (Fig. !-3)s Four of 
ing construction (1944): 

rain (HCWR)$ a stainless steel metal-waste druin 

271, the Metal 

info Q versatile Power Reactor Fuel Prscessir-tg complex. Some of the transfers 
planned for th is  system incl wde (a) discharge of concentrated high-level Power Reactor 
Fuel Pmcessing wastes ta the Mdg. 2527 waste stowge system, (b) discharge sf second 
cycle nstvraj uranium ~~~~~~t to the Metal Re@ 
of Darex and Sulfex dissolution products from 

esy Building, and ( c )  receipt 

The HCWP and WD systarzas service the W g .  3019 cell areas and discharge by 
ow to existing sforage facilities i n  the ORNk tank farm urea. Only  interrnediate- 
oactive wastes can be discharge to either of these ~ ~ ~ t ~ ~ s ,  since the existing 

tank farm facil i t ies are not ~~~~~~~~ to ndle the fission product heat generated by 
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high-level Power Reactor Fuel Processing wastes, 
wastes contain ~~~~a~~~~~~ quantities of natural uranium or thorium. 

The MWD systerpl i s  used only when the 

CCD systems wi l l  h e  modified to axcierde use by all other buildings 
rea. 
drains and the radioacfiiace sinks for the analytical laboratories as wel l  

as the cell floor drains. 
other secondary contai nrnent areas, Q 1 I 
the building ir addition to all sosling 

this system, i t s  effluent is rpc~rmaBIy discharged directly to the Clinch 
monitors, one i n  junction box No, 19 hreen over(4ily of Fig. 1-3) and Q second at junction 
box No. 25 in the tank farin arm, are being installed i n  this system to sound an alurm 
in the event of an aceidentaI ac 

Wen so modified, the CFD system w i l l  service the pipe tunnel  

Similarly, the CCO system will service the floor drains for a l l  
restricted areas,, and all ~ ~ ~ r ~ d i o ~ c ~ i ~ ~  sinks i n  

and condensate effluents from all ce l l  or 
i-adiochsmi ca I processi n equipmer.lt. s radioactivity i s  not norm 

ty release. 
 re^ for all effluents from the HCWD, MWD, and 

The aertsmcaSis diversion of this stream 
and the handling and storage pro 

s are all i n  the 0 Nk tank farm area and are described elsewhere, 

1.8 Gaseoe!s waste Systems 

Building 3019 is serviced by two  off-gas systems: (1) ea cel l  ventilation sff-gas 
.. system (COG) which discharges to the 3020 stock and (2) a process off- 

(PO69 which discharges ta the 3039 stack. 
lseatian of these two discha e stacks. 
the east end of the panthou 

The red overlay of Fig. 1-1 shows the 
Both of these systems enter the building via 

All process off-gas wi l l  be directed 

The additional treatment which the COG 

area (Fig., 1-41. 
wbbing and filtering iitatisn, located at the southeast corner of the 
ing the building area. 

and POG effluents receive i n  their respective stack areas i s  described elsewhere. 

Within the building the POG system cdlecfr; h e  discha e from three branch 
e s :  (1) a diss01ver off s header (BOG) which service the process dissslver, 

G) which services a l l  gather r~~~~~~~~~~~~ processin (2) 0 vessel off-gas he 
vesse14; and equipment, and (3) a Roboratory aff-gsns header (LOG) which ssrv!ces the 
hoods in the analytical ~ssd  of the building. 

The control V O C U U ~  maintained within and %e maxi mu^ capacity for each sf the 
three systems that service the radic~chemicarl processing end of the building are: 

WedJdeK Control Vac~um, Maximum Capacity, 

COG 1 - 112 26,000 

in. of  water Cfrn .--.- Desi g ncl t i an 

VQG 3 25 0 
6 56 
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The COG system i s  the primary motive force for all ventilation flow i n  the 
radiochemical processing end sf the bui Iding. 
sir i s  introduced into the unrestricted ~ W Q S  on the north side of the building with coo- 
ventional ventilation eqvi pment. Th cifa~l  exhaust for this ventilation air i s  that 
provided by the C the air i n  s ~ ~ c c e s s i ~ n  through al l  secondary 
can fa i nment areas ent apeas before discharging i t  via the 3820 
stack (Fig. l-5)* 

Filtered and conditioned ventilation 

system, which d 
al l  primary con 

The flow pattern for c a l l  ventilcetiaw air from the south side of the build- 
e same CIS that described for the north side, except that here fresh ventilation 

from outside the building must be introduced directly to a secondary contain- 
ment area (the samplin gallery). Dvring m m a l  p 6s operations, a /  I unrestricted areas 
wi l l  be maintained at 
containment areas at pressures varying from ~ ~ ~ ~ ~ ~ ~ ~ ~ i c  to slightly negative, and all 
~~~~~~y ~ ~ ~ t ~ i n ~ ~ ~ t  areas at a negative value sf 1 to 1.5 in. of wafer. 
equipment for all priimcsry and secondary containment areas will be remotely operated 
from a cantwl bgildin 

t ion system to an emer and sound cd general bksildi 
ing any accident, such as a cel l  expl~don or crit icality incid 
for discharging air-borne radioactivity from the cell or prirnur 
such emergency conditions, aI I ventilation intakes 

ative value of 0.3 in. sf water. 

slightly positive pressure? 0.10 i n .  water), arl secondary 

The ventilation 

emergency contra! panelboard (Fig. 1-2). This pawelboard will 
contain an emergency scram syste I which will   adt to ma tic ally switch the build! 

areas WIII be closed and the pressure in all seton 
._  The negative pressure narrnaIly ~ a ~ ~ ~ ~ ~ ~ ~ d  In  

antainrvlent areas w i l l  not he altered.. The decrease i n  pressure In  all second- 
nt areas wi l l  be ~ ~ ~ ~ ~ p ~ ~ s ~ ~ ~ ~  by means af severa1 automatic throttling ports 

communicating directly from the penthouse earea io the COG duet i n  this area. 
awtarnatic inrtrwmentation and double door airback vestibules on all entrances to secondary 
containment areas, i t  should be possible 50 attain a ne at ive  pressure of 0.3 in. within 
15-30 see afker actuation sf the scram system. ventilation intake spterns w i l l  

gan explosion shock pressure of 908 
1b/ft2 and af reducing the ~~~~~1~~ during such pressure excursions ts 5% of the normal 
intake flow. 

With 

All ce 
preventers capable of withotsndi 

1.9 Monitoring systems 

ma radiation and neutron detection instrwrnents w i l l  be Issated in each of  the 
These main primary esnfainment OF ceII areas (see red overlay of Fig, !-2), 

devices w i l l  he wired for recording and far automatic act ation 0% the building emergency 
alarm anid ventilation scram system in the event of an accidental nuclear excursion or 
cr i t i  ca I i t  y i nc i den t 

Gemma radiation and air-borne xtieuluto activity monitors w i f  I be disfribwted 

These devices w i l l  be wired to alarm 
thrwghoest a l l  secondary cm tainrncnt and wnrestriePed areas sf the barilcdi 
ovadays af Figs. 1-2 through 4). 
at the emergency panelbaard. The air manftors w i l l  incswde alpha monitors as well 

ma constant air monitors (CAM's). TIE information received from these 
instruments w i l  I be used to administer personnel access to al i secondary cantainnaent 
areas and as a basis for the manual crctuatisn sf the bu;ldiqj alarm and ventilation scram 
systern. 
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All gaseous a d  l iquid waste streams leaving the buildin 
radioactivity immediately prior to release to the environment. 
the cell "cold" drain or process water drainage system, the cel l  off-gas system, and the 
pr~cess off-gas system. 
another division and are described mare ful ly elsewhere. 

w i l l  be monitored for 
For Idg, 3018 this includes 

Monitors for each of these discharge points will be provided by 

The output from a l l  three instwmento w i l l  be wired to record and alarm on the building's 
ancy panelboard, Existing Chemical ~ e c h n ~ ~ o ~ ~  Division monitors for the process water 
(junction box No. 19) and for the 3020 stack discharge wi l l  be ret 
ards. Of these five activi ty release monitors, only two are located near enough to 

show up on the attached building drawings (see green overlays of Figs, 1-3 and 4). 

2.1 Nuclear 

2,l.l  Maximum Radioactive Content of Facility 

The various types of  fuels or feed materials which may be prscessed i n  the 
solvent extraction facilities under future processing pr 

Pia nt C a p  c i t y, kg/day 
Fertile F i  ssio na b 1 e Type of Feed Materials, 

Fissionable Material Material 

Irradiated uranium metal and 300 

Low enrichment uranium fuels: 300 

25 

120 
128 

fue IS , ~ ~ 2 3 9  

u235 
Medium anriclirnent uranium fuels, CI 
16235 

Irradiated thorium metal, U 233 
Thori urn -errmi w rn fue I s, e w 235 
Special W~-AI lays, ~ u 2 3 9  - 

Mate ria I a 

0.7- 1.0 

4-14 

5 

0.4 
2-1 1 
0.4 

inventories for Mixed 
~ o n ~ ~ ~ a t ~  le Fission Products, 

curies 
In In 

Plantb 
6 0.6-0.9x10 ' 0.4-Q.6~10 

4-8 3-6 

0.25 0.08 

1.6 1.1 
3 -% 2 -6 
03 0.2 

U 
Maximum inventories for each fissionable material will be restricted to 60 kg by the 

These inventories are equivalent to 10-12 days of plant throughput. 

sizing sf h e  product starage vessel for each materra!. 
k, 

SR, FWC-EC, EGCR, and CPPD power reactor fuels. 
6 

dlncludes now-domestic research reactor fuels. 
e wral Caoperative, and Borax IV power reactor fuels. 
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13 1 85 
The inventories for the gaseous fission products, I , are not listed since they 
are not considered to be significant hazards. Only the irradiated uranium, thorium, und 
Pu-AI alloy fuels w i l l  be dissolved in Bldg, 3019. 1131 wi l l  decay 1.0 negligible Bevels 
in the &month decay period prior to dissolution, while in-plant iriventories for Kr85 are 
not expected to exceed 200 curies. 

and Kr 

The maximum in-plant inventories for fissionable materials and mixed nonvolati le 

This meom that the rnaxirnum potmtial 

The maximum hvldup for mixed non- 

fission prodwcts do not greatly exceed the maximum inventories for the largest holdup 
or collection vessel for each class of muterial, 
hazard for the plant would involve some form of explosive or disrwptive otcCsrrence in  
one or the other of these two collection systems. 
volatile fission products occurs i n  the high-activity-level waste evaporator (N-50) and 

processing programs. The muximum holdur, for each fissionable material i s  in the final 
product storage vessel for each material and can attain a value as high OS 66 kg. 
Since the mpc value for Pu239 i s  considerably lower than the value for U233 and U235, 
the product storage vessel for Pu239 (X-17) represents the maximum potential hazard 
for a fissionable material release. The location, size, and maximum hazard potential 
for each of these two vessels is: 

can attain a value as high as 6 x 10 6 curies under some of the power reactor fuei  

High Activi ty bevel Waste 
Evaporator (N-50) Plutonium Storage Vessel (X-17) 

General location Cell 3 Cell 5 

Size 

Maximum holdup 

3 ft dies x 4 ft high (225 9.1) 

60 kg (4506 curies) of plutonium 
product consisting of 15% ~ ~ 2 4 0  
i n  ~u23! mixed fission product 
act ivi ty i s  negligible 

4 ft  diu x h f t  high (550 gal) 

Mixed fission product inventory 
attaining a maximum value o f  
6 x lo6 curies during the proc- 
essing of the CETR fwel; 
presence of gaseous fission 
products and alpha active 
materials i s  negligible 

1.1 x 10' curies/liter (30 g/ 
1iter)or 1.1 x 10-2 cerrie/mg 

Criticality control Fixed pcr~i~ons: fire poiished Nane; administrative proce- 
dclres will prohibit the intro- 
duction of gram anlolaarts of 
f i ss i o na t-r il e ma t e r i a Is 

~ u x i m u r n  concentration 180 g/Iiter, equivalent to 
7.5 x 10-6 curie/mg of 
solution 

borosilicate glass sings con- 
taining 6% boron and 
measuring 1.25 i.d. x 1.50 
0.d. x 1.75 in. long 

Location i n  cell 3 ft  above floor and 1 f t  from 
south face from south face 

2 ft above floor and 1 ft 
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High Activi ty Level Waste 
Evaporator (N -5 0) 

_.- 
Plutonium Storage Vessel (X-17) 

Point of maxirnw radiation South face u (a) Penthouse, 28 f t  from 
exposure center of concentrate 

co ricre t e shie I cl i rig (di agona I 
volume with 4 f t  af irormal 

side entrance, 8 ft From center 
of concentrate volume with 
4.5 f t  af normal concrete 
shielding (diagonal routing 
through 4-43 wall involved) 

concrete shiesding; (b) south 
routing through 4-ft wall 
i nvo J ved) 

Maximum credible disrupt- Criticality incident or a EXplWiQfl O f  P-adiOlybjC 
ing or dispersing force radiolytic hydrogen and 

air explosion 
hydrogen and air QF of 
the nitrafisn products of 
tributyl phosphate 

Any of  t hee  different types of explosive events might conceivably disrupt and dis- 
perse the contents of these two maximum hazard potential vessels: (1) an explosion 
involving the nitration products of TBP; (2) an explosion involving radiolytic hydrogen 
and air; and (3) a cri t ical i ty or nwclecr excursion. An explosion invdving radiolytic 
hydrogen appears to be credible far each vessel i n  view of the fact that continuom 
purge or dilution proeedures niay not be entirely effective because sf "'cl~aaaneling'~ 
or poor mixing effects. I n  view of the concerltmtion control restriction asssciated with 
the use of Q fixed poison for cr i t ical i ty control in  the fissionable material product storage 
vesselsI a nuclear excursion appears to be credlble for any of these vesselr. While the 
rwffinate from the first cycle extrcctian column passes through several collection vessels, 
a phase separator, and Q steam stripper before entering the high activi ty waste e 
i t  i s  s t i l l  credible for small quantities of TBP to enter this vessel. 
magnitude fur each of these three explosive events is: 

.- 

The maximiurn credible 

Max Disruptive Effects 
-rota I Shoe& Vel W i W  
--- 

Max Magnitude and E 13e 7-g y # Ressu re Re Beease, 
ft3 

___I-- 

Btw at 1s f& -- Basis of Limitation 
I--y 

Type of  Incident 

Criticality incident 1 0 ' ~  fissions terminated 30,000 <saoa -IO& 
by vessel rupture 

a It i s  assumed that no more  than 10% of the total energy release appears 0 s  a shock wave, 

i t  i s  assumed that 10% of the energy release is effective i n  producing steam; a 8""" ter 

b 

percentage conversion to steoum would terminate the incident at Q level below 10 8 fissions, 
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Max Disruptive Effects - 
Shock Vel wme 

Max Mags-litucle and Energy, Pressure R~l iSQSC?,  

Type of Incident Basis of Limitation Btu at 15 ft, psf f t3 

Radiolytic hydrogen 10 scf of a stoichio- 860 (800 -90 
n e  tri c hydrogen -ai r 
mixture; channeling 
and poor mix ing effects 
may not give uniform 
di 1 wtion within vapor 
spaces of vessels in- 
V O l V d  

800" Nitration products Products formed from 1 5,700 
formed by reac- gal of  G 30% TBP-Amoco 
tion of nitric acid mixture (-3 Ib TNT); up- 
and T8P stream decanters and 

steam strippers and 
evaporator operating 
restrictions w i l l  not 
be totally effective 

.- _- 
c Fifty percent of the total energy release w i l l  appear as Q shock wave. 

2.2 Evaluation of a Maximum Credible Criticality Incident Release" 

Calculations have been perfomed to evaluate the cansequences of the maximum 
credible cri t ical i ty incident for the 
cri t ical i ty incident i n  the plutoniwm storage vessel of cel l  3. 

ldg. 3019 Solvent Extraction Facility, namely, a 

I f  a cri t ical i ty event should occur, both gaseous fission products ( I ,  Kr, Xe, etc.) 
and air-borne particulate activity would be formed and released PO the environment, 
Three Q V ~ ~ W S  of escape are possible: 
service the vessel, (2) ce l l  ventilation system and stack which service the ce l l  in  
which the vessel i s  located, and (3) porosity and piping connections which penetrate 
the shielding walls of the cel l  invo!ve& In the latter casel the activity i s  released 
into the secondary containment zone that surrounds the cell. I t  is assumed that this 
release w i l l  be uniformly diluted lay the ais volwrne: i n  the secatdary containment 20ne 
and that a l l  pessonnel can escape from the zone i n  a 2-min time interval. 
of radioactivity through the exterior sides of the containment zone has been calculated 
on two different. bases: 

(1) vessel aff-gas system and stack which 

The release 

(1) that the ventilation scram system for the building w i l l  perform 

_I- 

"Calculations and osslemptions are given in  Volume I of this report. 
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satisfactorily, i.e. that the static pressure i n  the secondary zone w i l l  be reduced to a 
negative value of  0.3 in.  H28 in a 20-sec time interval foallawing the excursion; and 
(2) that the ventilation scram system does not function. 
of the ventilation systems and the vessel off-gas and cel l  ventilation exhaust systems that 
service Bldg. 3619 are: 

The general characteristics 

Item or System 

Cel I dimensions* 

Cell ventilation 
system 

Secondary contain- 
ment area ventila- 
tion system 

.- 

Cell ventilation 
exhaust 

Vessel off-gas 
exhaust system 

Character i s  t i  e5 

19 x 20 x 27 ft high with 5 ft of normal concrete shiel 
available on a l l  sides except tap and south side, where thickness 
i s  4 f t  

Cell volume i s  10,000 cu ft; when sealed for process operatian, 
a negative static pressure of 1.5 in. M2Q baage) and Q ventilation 
flow of 1150 cfrn (13% as extraneous inleakage) are maintained 
within 

Combined volume of swch spcrces totals 210,000 cu ft; building ~ c r  
instrumentation wi l  I cwtomaticcl l y  close aP I ventilation intakes and 
open special throttling ports communicating into the sell ventilation 
exhaust system; system w i l l  function to reduce the static pressure 
in all areas from 0 to 0.3 in. H20 (g e) within 20 sec; during 
emergencies, a l l  building inleakage (6 0 cfrn) w i l l  be exhausted 
via the cel l  ventilation exhaust system described below; negative 
pressure normally maintained in  all aperating cells wi l l  not be altered 

Contains Q f i l ter pit  (deep bed rowghirg plus absolute filtration) and 
discharges into 3020 stack (dilution factor of 2.3 x 10-5 sec/m?); 
minimum bwiIdina-to-stcnck-residence time for effluent ventilation 
air i s  30 sec (12,000 cfrn flow); system wi l l  be instrumented to 
maintain (A controlled V Q C U U ~  o f  1.5 in. H 2 0  in  all  operating 
or sealed cells 

Contains local treatment facilities (caustic scrubbing plus absolute 
filtration) and stack treatment facilities (caustic scrubbing, silver 
contacting, and absolute Fil tratian), and discharges into 3039 
stack (dilution factor 1.6 x 10-3 see/n?);rninimum bwildi 
stack-residence time for effluent g ses i s  158 sec (300 6 
system maintains Q vacuuni of 3-6 in, $128 on all building process 
equipment. 

*'cells 6 and 7 have the same OWXQII c l i m e n s i ~ n ~  but are not separated by a partition 
' .  Wall. 
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Twenty-one millicuries of plutonium activi ty would be rendered air-borne within 
cell 3 by the maximum credible cri t ical i ty incident. 
prompt gammaa' radiation dose of  140 mrem could be incwrred ut the point of  maximum ex- 
posure on the outer face of the cell (tabulation on p. 19 ). The magnitude and consequences 
of the various purticulate activi ty releases that would result from the incident are: 

A maximum integrated "neutron plus 

Tota I Maxi mum Distance Downwind 
Amount DowWNind of Stack or Building 

I n tegra ted to Maximum Integrated 
Release or Escape Route cu r i  e5 Dose, mrem Dose, rn 

Vessel off-gas release (3039 stack) 5.4 x l o 3  4.3 1760 

Cell off-gas release (3020 stack) 3 x 10-2 3 -5 

Into secondary containment zone 3.1 x IOm6 3Ia 

Through siding of secondary contain- 2.0 x ni I 
ment assuming ventilation scram 
system works9 

Through siding af secondary con- 
tainment, assuming ventilation 
scram system does not work 

3.0 x lom6 

_ -  

2.5 

1960 
- 
150 

150 

"integrated over a 2-min interval only. 
bBased on n leak rate of 3 x 10-2 volumes/minwte. 
these releases are orders of  magnitude below the hazardous level and would not require 
any decontamination of the ground on the downwind side. 

The gaseous fission product releases that result from the incident are of considerably 
greater significance but do not exceed 250 mrem: 

Particulate h e ,  Gaseous FP Dose, 
Type of integrated Dose mrem mcem 

Maximum downwind of VOG stack (3039) 4.3 222 

Maximum downwind of  COG stuck (3020) 3.5 150 

2-min dose i n  secondary containment zone 31 179 

Maximum downwind af  building (3019)" ni I ni I 

-2 
*Assumes building ventilation scram system works and a leak rate o f  3 x 10 
vol wrnes/minute. 
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2.3 Solvent Explosion and Fire Hazard 

2.3.1 Evaluation of Hazard Potential 

The maximum fire and explosion potential for the Bldg. 3819 solvent extraction faci l i ty 
i s  determined by the flammability and explosion characteristics of the dilwent wsed i n  the 
pr0cess solvent for all extraction speratisns, 

cal composition i s  not known, i t  i s  generally believed to contain about 5% straight chain 

b i l i ty  and explosion characteristics of this material are: 

This diluerrst i s  described as Q high grade 
kerosene and i s  purch sed W ~ ~ C ? F  the trade name of A ~ s ~ o  125- 2, 

paraffin ~ y ~ ~ ~ ~ ~ r b ~ ~ s ~  45% branched chain ~~~~f~~~~~ and 50% napthas. The general flamma- 

While its exact chemi- 

Energy release on combustion 
Max theoretical flame temperature an combustion 
Max theoretical air caresumptian for cambustiara 
Explosive limits in sir 

4080°F 

0.9 - 7% 
128 - 132°F 
200 scf/lb 

Closed cup flcsh point 

The total in-p!ant inventory for a l l  precess sslvents w i l l  rvat exceed 1000 ~ c Y I ,  no 
more than 5Ph of which will ever be i n  the cells at any one tlme. 
be located in makeup and recycle cesllectian vessels in the basement and spera"ting gallery 
areas sf the building. 
i n  cell 7. The maxirnwrn inventory for this ca l l  should never exceed 500 p!* 
that the process solvent will csntsjn significant amounts of tributyl phosphate, which i s  a 
much leas volatile material than A ~ S C O ,  means  that the rnaximvrn hazard potential for the 
prcbcess solvent w i l l  be somewhat less than that indicated for Amsco. The composition of 
PBP i n  the process solvent wries with the process flowsheet wsed for the variolas solvent 
extraction feed materials and w i l l  p robb ly  be somewhere batween 16 and 40 volume %. 

The ~~~~~~~~~~ will 
.. 

The maximum in-call inventory is i n  the solvent recuvery e 
The fact 

2.3.2 Preventive Safeguards 

The firs and explosion hazards posed by a maximum in-cell solvent inventory sf 
508 gal are $0 great that any possibility of  containing even a minor incident,, let alone 
a maximum cre ible incident, is completely out of the question- This  means that strict 
preventive rneaswres, rather than a combination of preventive and containment measures, 
must be applied i n  combating these hazards, The preventive measures, warning instrw- 
mentation, and emergemy prsoccdssres p r ~ p ~ e b d  for each of these in-cell hazards are: 

Explosion Ham, d Safeguards I Fire  Hazard SafeguJrds 

Only explosio99- af electrical fixtures, wiring, Only exp8sdon-proof electrical fixtures, 
and cnators w i l l  i n  e l l  such areas wiring, anel motors wi l l  be used i n  all 

such areas 
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Explosion Hazard Safenuards 

A l l  in-cell solvent holdup e 
inclwdirag the enlarged top section of 
each extraction column, w i l l  be eqwip- 
ped with recording-alarm type tempera- 
ture instrumentation; all a l ~ r m s  will be 
set for actuation at temperatures not To 
exceed 125OF; only minor modifications 
to existing instrumentation w i l l  be re- 
quired to obtain this crdditioncrl safe- 
guard 

Administrative control and operating 
procedures for the plant will include 
provisions designed to prevent acciden- 
tal or unintentional heating of process 
solvents to temperatures above 125°F 

The atmosphere i n  e ~ e h  cel l  w i l l  be 
continuously analyzed for organic vapor 
content b y  infrared analysis capable of 
indicating concentrations in parts per 
million; a minimum of two points w i l l  
be sampled i n  each area; sampling p i n t s  
w i l l  be located near the floor, prefera- 
bIy near floor drainage collection points 
and in  poorly ventilated areas; the out- 
put of these instruments w i l l  be record- 
ed at the emergency penelbaard and w i l l  
sound an alarm when the vapor csmcen- 
tratisn exceeds 108 ppm (lower expllo- 
sive l imit i s  700 ppm); a more detailed 
description of the analyzer instrurnenta- 
tion is given in Sect, 6.1; emergency 
procedures to be followed when an in-  
strument alarms are outlined i n  Sect. 
8.5. 

A minimum af two lay@(te-Of-te8Ts63&rC]ISUTB'' 

detection devices w i l l  be located i n  
each area; prsferabac lomtians are near 
the ceiling and near h e  ventilatSon ex- 

st part or ports far the urea; the de- 
s w i l l  be wired to sound an alarm 

ab the emergency penelbsard (see Sect. 

automaiiicaIly shut dawn ventilation air 
intake system to the  cell involved 

ency procedures) and to 

Flame arrestors sf 40 mesh screen w i l l  
be  Included i n  a l l  venfilatian axhawsf 
ports from such areas to prevent flame 
propagation beyond the canfiner; of the 
call involved 

A thermoeoup1e w i l l  be installed i n  the 
cell ventilation exhawst duct leaving 
the building and will be instrtmented 
for continuous recording at h e  PIMBY- 

gency panelboard and to saund an alarm 
when the temperature of the cel l  ax- 

s t  air exceeds 150°F; the fi l ter ele- 
ments in  the filter pit for the system 

200-25Q"F (see Sect. 8-6 f ~ r  emergency 
wi I I wlthstond temperatures as high Q S  

procedures) 

Manually operated water spray systems 
w i l l  be installed in a l l  solvent hand- 
ing cells (refer to Sect. 6.1 far a more 
detailed description of the system and 
to Sect. 8.8 for criticality considera- 
tions regarding use) 

2 A  Evaluation of a Maximum Credible Explasisn Release 

Culculations show that the maximum credible explosion release will occur as 
the result of an explosion i n  the plutonium storage vessel of ce l l  3 rather than i n  
the high-activity-level waste evaporator of sei 1 5. The rncgnitude and consequences 
of such a maximum credible explosion release we therefore identical to the particu- 
late release associated with the maximum credible cri t ical i ty incident (tcibulatian 
on p 27). 
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An e ~ ~ ~ Q ~ j ~ ~  i n  the high-activity-level waste evaporator i s  the S ~ C O ~  

hazardous maxirncd credible explosive ir-rcident. Ca8eulations indicate that 
curies of  mixed nonvolatile fission products would be released i n  cel l  5 as the 
result of such an incident. 
act ivi ty release that would result f i - ~ m  the incidect are: 

The magnitude and conse uences of the 

Vessei of fqas system (3039 stack) Q,80 1.9 1760 

Cell off-gas system (3020 stack) 0.43 1.5 1760 

ary containment zone 4.5 x 10-3 1 4a - 
ni I 4 Th~~ugEa siding of secondary 6811- 

tai nm ent, assum i ng vent i I at ion 
3.1 x lo-’ 

system works 

Through siding of seesndasy con- 4.5 x 10-3 0.11 
tainment, assuming ventilation 
scram system does not work 

150 

150 

These maximum integrated exposures are observed to be a good factor of  2 lower than 
the pIwtonivsn vessel explosion (p. 22).j 

Shielding calculations indicate that the maximum gamma radiation doses that occur 
a t  the exterior face sf the ce l l  when the evmporatcx is f i l led SO capacity with ~ ~ x ~ ~ u ~  
specific activity waste are not serious hazards. 

The msaxirnm dose rate for the pent- 
The two p i n t s  of maximum radiation 

lare far the evaprator arc defined on p 19. 
lscation io 7 rem/hr, and that far the south entrance ta the cell i s  25 mrem/hr, 

The radiation level i n  the south entrar,&;e i s  not objectisimbls since perss*nneI will no* 
be allowed to enter this area during process operations, 
face of the entrance i s  o f  no c 
2 ft  Of additional concrete shie 

The exposure at the outside 
cern, since the outboard sides of the ent~ance contain 

2.5 Grnpesison of Hazards for Credible Accidents 

The maximum ~ e d i b i e  accjderrt for t he  Bid . 3619 solvent extraction facility wowid 
result i f  es taudear excursion or cri t ical i ty incident occurred i n  the 60-kg plutonium 
product storage vessel of  cell 3. Second to this \rbould be h e  accident which wocslcd 
result i f  an explosion invalving a mixture sf radlalytic hydrogen and air oacewrred i n  
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this same plutonium storage vessel. The third most hazardous accident would involve 
some form of an explosive occurrence, either radiolytic hydrogen and air or the nitration 
product formed from TBP, in  fhe high-activity-level waste evaporator i n  cell 5. The 
origin, location, and magnitude of the maximum integrated exposure for each type of 
accident are: 

Criticalitv Incident Within the Plutonium Storage Vessel (Cell 3) 

_ -  

Air-borne release: downwind of the vessel off-gas 
stack (3039 stack) 

Neutron plus prompt gamma: at cell face under 
sampling gallery on the south side of the cell 

Explosive Incident i n  Plutonium Storage Vessel (Cell 3) 

Air-borne release: 2-min exposure i n  the secondary 
containme& zone 

Explosive Incident i n  Waste Evaporator (Cell 5) 

Air-borne release: 2 l n i n  exposure i n  the secondary 
containment zone 

Gamma rodfation: 
the evaporator 

floor of penthouse directly over 

226 mrem 

140 mrem 

31 mrem 

14 mrem 

7 mr/hr 
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1.1 Purpose and Uses 

.- 

Part II. FLUOR1 DE VOLATILITY PROCESS FACILITY 
II 

1.0 I NTRODBICTIQN 

This facility, located in and around cells 1 and 2 o f  Bldg. 3019, i s  used in the 
development of the ORNL Fluoride Volatility process for recovering uranium from rirconium- 
uranium alloy nuclear submarine fuels and from homogeneous fused salt fuels. 
of  this building i s  detailed in  Sect. 1.1 of Part 1. 
Volatility Pilot Plant was begun, and recovery o f  enriched uranium from ~ ~ ~ ~ g ~ n e ~ s  fused 
salt fuels from the Aircraft Reactor Experiment and from two zero-power experiments was 
campfeted in  1955. 
nearly completed. 
and SlW-3A (first core from the STR, and first two cores from the w i l l  be 
processed, 
uranium-Zircaloy-2 allay clad i n  the same materials and fabricated as plate elements. 

The history 
In 1955, installation of the original 

Modifications required for processing mirconium-uranium Fuels are 
After test runs with nonirradiated fuel, portions of the S1W-1, SlW-2, 

M terical to be processed i s  high-enrichment high-burnwp uranium-zirconium or 
Nautilus 

1.2 Location and Distance from Other Facilities 

The information presented i n  Sect. 1.2 of Part I i s  e ua l ly  applicable for the 
Volatility Pilot Plant except that the activi ty inventory anticipated i s  50,QOO curies. 

1.3 Building Descriptions and Arec Classifications 

(See Sect. 1.3 of Part I.) 

Figure 11-1 shows the radiation zone control plan. 

The containment plan shown in Figs. 1-2, 3 (Part 19 was 
modified during Volat i l i ty Pilot Plant occupancy to downgrade cel l  2 to a secondary con- 

rea. 

1.4 Personnel Control 

See corresponding section of Part I. 

1.5 Process Bescriptian 

Basically, the Fluoride Volatility process consists i n  volatilizing the uranium from a 
fluoride salt melt as UFg, removing most of the volatile fission product fluorides i n  a 
NaF sorption-desorption cycle, and cotfeeting the purified UF6 in  cold traps as B solid 
which i s  liquefied and draining inta poduct cylinders. 
mircc-Pniurn-uranium nuclear submarine reactor fuel elemerits w i l l  be dissolved with anhydrous 
HF while the fwel elements are submerged in  G NaF-LiF-ZrF4 rnelt at temperatures of  
650-50Q°C. 
at 50PC (Fig. 11-2). 

In the process now being studied, 

After dissolution, UF6 w i l l  be evolved by reaction with elemental fluorine 
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1.6 Criticality 

Since the Volatility Pilot Plant system may contain at one time only 3.5 kg of 
lP35 and the maximum permissible mass value for $35 as a dry salt i s  43 kg, no 
criticality problem exists during normal processing. 
value assumes essentially no hydrogen mixed with the uranium, thin-waBled containers, 
water moderation, and uranium density up to 3 g/cc. 
water flush of the system to recover o n y  uranium holdup may be used. Since the reflected 
maximum permissible safe mass of U235 i n  water solution i s  only 800 g1 criticality problems 
must be given careful consideration during flushing operations. 
criticality incidents could occur are located behind 4-5 ft of concrete shielding. 

This maximum permissible safe mass 

After completion of Q program, a 

Al l  vessefs i n  which 

1.7 -- Liquid Waste Systems 

There are three classes of  l iquid waste in the Volatility Pilot Plant: (1) aqueous 
KOH-KF which has been used for fluorine or HF neutralization, (2) cooling water from 
refrigeration units, and (3) steam condensate from vessel jackets. 

At  the end of a run, after a l l  re aining HF has been newtralined, the KBH-KF solu- 
tion may contain 2.5 to 10.5 curies of  gamma activity. Aqueous KBH i s  also used in  the 
fluorine disposal system. 
KOH solution; the solution i s  discharged only after the KQH strength has been decreased 
to a ~ ~ r o x i m ~ t e l y  0.5 M~ which requires several runs. 
assumptions, the activi ty i n  the latter solution i s  expected to be only 2.9 x IM dis/min.ml. 
Potassium hydroxide-potassium fluoride solution from both disposal units wi I II be discharged to 
the radioactive chemical drain system in Bldg, 3019 for discharge into tank W-5 i n  the 
QRMk tank fam. 

Initially, t h i s  system contains approximately 500 iiters of 2 M 

Even with several pessimistic 

Cooling water from the refrigeration units is, in ell cases, separated by Intermediate 
refrigerant circuits and consequently should never be radioactive. 
discharged to the cell nonradioactive (“cold”) drain (CCD, also known as t he  Process 
Waste Water System). 
Pilot Plant, the jacket on the caustic neutralizer used to heat decontaminating solutions 
and the jacket surrounding the HF vaporizer. 
sate line from the former vessel i s  cut off  and there is no flow. During decontamination 
programs, the steam condensate goes to B CCD in  cell 2. The latter vessel i s  heated by 
steam whenever HF i s  being recirculated, and condens te i s  also discharged into a cel l  2 
CCD. 
5 curies of  activity i f  a complete charge of HF should leak into tht: vaporizer jacket. 

This stream wi !I be 

Steam condensate i s  discharged from only two vessels i n  the Volatility 

During normal operations, the steam conden- 

This i s  a possible source of contcamination to the extent o f  an estimated maximumof 

1.8 Gaseous Waste Systems 

o n e  primary system handling cell ventilation air and two secondary systems for blF 
.- . 

and fluorine dispo I are used i n  the Volatility Pilot Piant. Section 1.8 of Part I describes 
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the overall building ventilation system and the w y i n  which filtered air  i s  made available 
for the penthouse or secondary containment area. From the penthouse, air i s  drawn through 
ducts to the bottom o f  cells lA, 1, and 2 (Fig. 11-3). 
area, a backflsw preventer, filter, and damper are provide the air inlet. After passing 
through the three cells, the ventilation air  i s  scrubbed wit  u e ~ u s  KQH, fi I tered through 
a set of glass fiber roughing and "absolute" filters, and discharged from stack 3020. 
HE disposal system has a water-cooled condenser operating at 4°C for recoverin 
sumed HE. Nitrogen, hydrogen, and uncandensed WF are passed through a refrigerant 
(type 91) cooled chiller vent and are then bubbled through aqueous KOH to remove traces 
of HF. Remaining gases are discharged into the cell cpff-gas duct, where the  hydrogen i s  
diluted to below the explosion l imit .  
fluoride bed for trapping out trace quantities o f  UFg followed by a spray tower in which 
the fluorine i s  removed by aqueous KOH. 
off-gas system immediately ahead of the cell off-gas scrubber. 

Since cel l  1 i s  a primary containment 

The 

The fluorine disposal system includes a sodium 

The residual gas i s  discharged into the cell 

1.9 Moni toring Systems 

General monitoring of Bldg. 3019 for beta-gamma activi ty and airborne alph 
and monitoring of  gaseous and liquid waste streams leaving the building ore described i n  
Sect. 1.9 of Part 1. Figure 11-4 locates the various monitoring devices i n  the Volatility 
Pilot Plant. 

Constant air monitors maintain surveillance aver airborne bet -gamma activity. 
There w i l l  be four monitrons (one each i n  the penthoarse, the pipe tunnel, the gallery, 
and the paneibaarcl area) to continuously check gamma activity levels in  areas other 
than cells. 

connected to a bonk of  meters and alarms i n  the operating area where the appropriate 
scales and alarm paints are selected. 

The cells themselves w i l l  be monitored by the building Victoreen monitoring 
; this system consists essentially o f  ion chambers i n  the locations to be monitored, 

Airborne alpha activi ty wil l  be monitored by continual alpha monitors, which draw 
air samples through strip f i l ter 
which can be varied from 10 minutes to several hours. 
paper i s  automatically moved under the counting heed. 
act ivi ty of the section of f i l ter paper through which air has been drawn i s  recorded by 
a count rate meter, and another air sample i s  pulled through an adjacent portion of the 
f i l ter strip. 
two areas are simultaneously monitored by one instrument; i n  the event of a release of 
activity, i t  w i l l  be necessary to valve off one of the two areas to definitely locate 
the source of trouble, although the stage of operations w i l l  be indicative of the probable 
source of activity. 
w i l l  serve the penthouse and pipe tunnel, and the remaining one w i l l  maintain a check 
on the airborne alpha activi ty i n  the operating area, 

per. Air i s  drawn through the fitter 
At the end of a cycle, the fi l ter 
During the next cycle, the alpha 

Two of the three continuous alpha monitors are piped up in  such B] way that 

One continuous alpha monitor w i l l  serve bath cel ls 1 and 2, one 
-. 
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FIG. a-4 VOLATILITY PILOT PLANT RADIATION MONITORING 
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A neutron detection instrument w i l l  be located i n  cell 1 for wse during water rinses 

Because of the low probability of difficulty in  cell 2, 
of the hydrofluorinator and fluorinator-the only operations during which a criticality 
incident might conceivably occur. 
the building beta-gamma monitoring system wi l l  be relied on to indicate a criticality incident 
there. 
chains for convenient semiremote removal after an incident; neutron flux level may be 
estimated by determining the radioactivity induced in  the various foils contained i n  the 
bal Is. 

Two neutron foi l  balls w i l l  also be located i n  each cell. They w i l l  be attached to 

Continuous fluoride analyzers w i l l  sample the ventilation air leaving the cells to 
indicate leaks which would probably also release radioactivity to the cells. 

_ -  

A 
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2.0 SUMMARY 

2.1 Nuclear Safety Hazards 

.. 

..- 

2-1.1 Mrsxirnwm Radioactive Material Content of Facility 

Design Capacity, Inventory 
Mat e ria t per dissolution In  Plant I n  Largest Vessel 

lodine-131, curies 

Krypton-85, curies 

Mixed nonvoloti le 
fission products, curies 

Heavy elements 
h239 

I kg 

U235, kg 
$3 3 

I kg 

U233, kg 

0.00 1 6.0118 0.00 1 

0.300 3.5 
- I - 

(irrudiated), kg - - c=. 

- - - 24 1 Am , cwries 
- - - Others, curies 

2.1.2 Criticality Incident Potential 

Fi ss i o nab I e Design Capcity, Type af Contrsls 
Isotope Enrichment Shield Used 

Main process $35 -90% 306 g/dissolution 4-5 ft of Batch and 
concrete georn e try 

-9Ph 3.5 kg/cold 4-5 ft of Csncentraficm, $35 
Equ i prn en f 
water rinse trapping concrete poisoning, 

material 
balance .. 

..- 

"Calculations and assumptions are given in Volume 1 of this report. 
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2.1.3 Effects of Nuclear Reaction of  1018 Fissions Followed by Rupture of  Vessel, 
Building 3019, Volatility Section* 

Maximwm downwind integrated dose from 

Maximum downwind integrated dose from 

2-min dsse from secondary containment 

Maximum downwind integrated dose from 

VOG release, rem 

COG release, rem 

shell, rem 

building release, rem 

Aeroso I Gaseous fp 
Re 1 ease We I ease 

." e 

(0. 00 1 0.097 

<0.001 8.144 

<0.00 1 <O.OOI 

Newtron +- prompt gamm (1.9**) 

"Cell 1, during clean-up. 
**Through 4-ft concrete shi e I d, 

2.2 Explosion and Fire Hazards 

2.2.1 Description of Combustible or Explosive Material and Probable Reactions That 
Can Occur 

Reaction o f  fluorine with an organic material is the chief f ire hazard. Another 
possibility is evolution o f  hydrogen during dissolution of zirconium-uranium fuel elements 
with HF in molten NaF-LiF-ZrFq. 

2.2.2 Organics Control 

No organic solvents are used i n  the process. 

22.3 Specification of Lower Explosive Limits i n  Air  

The lower explosive l i m i t  for W2 i n  air i s  4.1 volume %. 

2.2.4 Inventory 

a. 
to be Q cfm. 

Total inventory i n  plant. The maximum rate of hydrogen release i s  expected 
Assuming no dilwt;on, the maximum volume i n  each vesse! is: 
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Hydrofluorinator (vapor space and charging 24 cu f t  at 500*c 
chute at start of dissolution) = 8.9 cu f t  at 60'F 

(15.5OC) 

HF caustic neutralizer 5.4 cu ft 

WF condenser 

HF chiller vent 

Pi pi ng 

Estimated total at -6O'F = 

0.9 cu f t  

-0.2 cu f t  

-0.1 cu f t  

15.5 cu ft 

b. Total inventory of hydrogen in  largest single vessel. This value is 8.9 cu ft 
at 6OoF. 

2.2.5 Energy Release 

a. Energy release = 61,000 Btu/lb W2 at 60OF (gross) =325 Btu/cu f t  H2 at B Q O F  

- *  

._X 

b. Total potential energy release i n  plant = 5040 Btu 1510 (30% H2 i n  air) 

c. Total potential energy release from largest tank = 2890 Btu 867 (3P% W2 i n  air) 

22-6 Means of  Preventing Explosion 

a. Equipment that should minimize the possibility of a hydrogen explosion is 
(1) the HF caustic neutralizer through which the hydrogen must bubble; and (2) a 
C. M. Kemp Model F-1 flame arrestor equipped with twice the standcllrd number of 
gauze and disk laminates i n  the hydrogen line discharging to the cell ventilation duct; 
and (3) the nitrogen-buffered double closure valve on the charging chute to the hydro- 
f I uori nator. 

b. Nitrogen and helium are used as purge end blanket gases i n  vessels and piping 
that contain hydrogen. 

c. The probability of an explosion i s  thought to be essentially zero because of the 
absence of an oxidant when hydrogen may be in  the explosive range and the design 
features previously di scwssed. 

2.2.7 Fire Prevention 

A fluorine fire is the only credible fire in  the radioactive areas of the plant. Such _- 

o fire would be extinguished by stopping the f low of fluorine. This may be done manually 
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and remotely at the control board, near the transmitter rack i n  the penthouse, and at 
the fluorine station. 
fluorine flow rate exceeds 56 slm (2 cfm). 
switch, as the system i s  f i l led with fluorine. 
to the introduction o f  fluorine and conditioned with dilute fluorine according to recommended 
procedures. 
valve disks and gaskets, which are also corefualy cleaned and preconditioned. 

An automatic shutoff is provided which functions whenever the 
This may be by- s5ed only by a "dead man" 

The entire system is carefully cleaned prior 

The only plastics used in contact with fluorine are a few Teflon or Mel-F 

Building 3019 i s  equipped with a 1-1/'2-in. N P S  standpipe and hose system, f i rst  
aid fire extinguishers, and a fire alarm box on the north side of the building, which 
are available for a fire i n  the nonradioactive area of  the building. 

The maximum energy release by a fluorine fire is not readily calculable since the 
supply of  fuel i s  unknown. 
or iron pipe, i f  an organic compound i s  present to initiate a f ire and concentrations of 
fluorine are high enough. 

Fluorine can burn practically any substance, including nickel 

Heats of reaction are similar to those for oxygen: 

Reaction Heat of  Reaction 

F p  f Ni = NiF2 tu/lb mole F2 

O2 -+ 2Ni = 2NiQ 

CW4 + 4F2 = CF4 +- 4Hf 

tu/lb mole 02 

AH = -181,090 Btu/lb mole F2 

The probability of a maior f ire around the flwosine control rack i n  the nonradioactive 
area outside the cells is high. 
operations. 
cleanliness should help avoid future fires. 
f i re without serious spread of radioactive material i s  fe l t  to be essentially 100ah. 

Several small fires have previously occurred during similar 
However, operating experience and an increasing awareness of the need for 

The probability of confuining the results of er 

2.3 Evaluation of  Noncriticaiitv Event Leadincr to Release of Radioactive Material 

2.3.1 Description of Cell and Vessel Involved i n  Credible Accident, Building 3019, 
Volat i l i ty Section 

FOP this analysis a runaway reaction in the ~ y d ~ ~ f i u o r ~ ~ a t ~ ~  i s  assumed, resulting i n  
the instantaneous release o f  100 curies of 
about 24 cu ft, with the salt volume varying between 1.1 and 1.8 cw ft. 
information required for this analysis is: 

This vessel has an overall capacity of 
Additional 
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Vessel name 

Vessel volume 

Cell No. 

Cell volume 

Cell ventilation 
purge flow rate 

Analysis of 
Contents 

Sosution density, g/cc 3.2 ut 500OC 

239 Pu , curies 

u235 , curies 

238 
Pu , curies 

0.5 (10 g )  

8.3 (0.5 g) 

Mixed fp’s, curies 50,OO 
13 1 I , curies 

85 Kr , curies 100 

H ydrof luori nator 

24 
1 

4000 cu f t  

500 cfm 

Total Amount Vaporized or 
Suspended after Accident 

108 (large cell) 

2.3.2 Effects of Accidental Release of Radioactive Material from Maximum 
Credible Noncritical i ty Accident 

The concentration of Kr in t e secondary containment area is ealewlated to be 
The 

85 4 less than the mpc in air of 1 x 10’- pc/ce, and the 2-min dose i s  insignificant. 
assumed release of Kr@ presents no hazard of any consequence: 
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Cell off-gas release" 

Total amount, curies 
Max downwind integrated dose, rem 
Distance downwind of max dose, m 

Release into secondary containment zone 

Total amount, curies 

2min dose to building personnel, rem 

Concentration, cvries/m 3 

Release from secondary containment tone* 
(assuming ventilation system works) 

Total amount released, curies 
Maximum downwind dose, rem 
Distance d ~ ~ ~ w i ~ ~  of max d05e, m 
Ground fallout at 2 rn, curiesIm2 

Release from secondary containnaent zone* 
(assuming ventilation system fails) 
Total amownt released, curies 
Max downwind integrated dose, rem 
Distance downwind of max dose, m 
Ground fafl<aut at 20 rn, curies/m2 

1 00 
0.0023 
1760 

0.0125 

<0.001 
2.1 x 10-6 

- 

150 

I 

<O.O0 1 
150 
... 

"The fallout of 
exceed either i ~ ~ ~ ~ f ~ ~ u ~  or require decontamination level a 

rticulate matter from this source is  such that the ground w i l l  not 
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3.0 D B C R I P T I O N  OF BUILDDYG AND SERVICES _ _  
3.1 Bui ld ing  Desc r ip t ion  

3.1.1 General Layout, Occupancy, and Usage 

F-igurc I-:r shows a m a i n  f l o o r  p l a n  o f  Bldg. 3019. The a r e a s  a t  t h e  west end 
of t11.e ri iairi  f l o o r  are occupied by Yne A n a l y t i c a l  Chemistry Div is ion  and. c o n s i s t  of 
a n a l y t i c a l  hot cell.e, a n a l y t i c a l  l a b o r a t o r i e s ,  a count ing room, and o f f i c e s ,  The 
ereas a t  Yhe ec.at end of t h e  f l o o r  are occupied by the C'nernical. Technology Divis ion  
and c o n s i s t  of c e l l s  and t h e  suppor t ing  areas r equ i r ed  for radiochemical  process ing*  
Vola%i. l i ty  p rocess ing  i s  c a r r i e d  out i n  c e l l s  1 and 2 a t  t h e  east  end of  t h e  b u i l d -  
i n g  and s o l v e n t  e x t r a c t i o n  p rocess ing  i n  c e l l s  3, 4, 5., 6, and 7. Each process  
operat ion.  has  a s e p a r a t e  p rocess  ins t rwnent  c o n t r o l  panel3oard, ~. Chemical Tech- 
nology and A n a l y t i c a l  Chemistry Divis ion  ope ra t ing  personnel  for t h e  b u i l d i n g  
s h a r e  8 co1111~ion change ~ o o n i  f a c i l i t y ,  which i s  l o c a t e d  i n  t h e  northwesT, corner  of 
R1d.g.. 3001 ( s e e  upper r i g h t  hand corner  of Fig. 1-7). 

Figure  1-3 shows a p a r t i a l  f l o o r  p l a n  of t h e  va r ious  areas below t'nc main 
Tioor  level .  The occupaccy and usage of t h e s e  areas are t h e  same as t h o s e  
descr ibed  for t h e  main floor p l a n  except  t'nat: 
t h a t  des igna ted  "basement" ( w e s t  of c e l l  7)  i s  temporar i ly  occupied by the 
M e t a l h l r ~  Divis ion  and ( b )  t h e  canal access  area east of c e l l  1 and soul21 of 
t h e  east en t r ance  t o  t h e  p i p e  t u n n e l  i s  occupied by t h e  Operat,ions Div is ion .  
Pemanen t  coccrete b lock  walls define t h e  limits of Chemical Technology Divis ion  
r e s p o n s i b i l i t y  i n  each of  t h e s e  two areas a 

( a )  the area immediately west of 

I 

Figure 1-4 i s  a p a r t i a l  p l a n  of t h e  va r ious  areas l o c a t e d  above "ne main 
f l o o r  l e v e l  of Bldg. 3019. Occupancy and usage a t  t h i s  l e v e l  are the same as 
those  desc r ibed  f o r  t h e  main f looi-  except  t h a t  t h e  Chemical.. Technology Di:vision 
currentl..y uses  a p o r t i o n  of  t h e  a t t i c  space over  t h e  a n a l y t i c a l  l a b o r a t o r i e s  and. 
west of cell '7' ( i .e . ,  over l a 'oora tor ies  208, 209, 210, and 211 of ~ i g .  1-7) f o r  
a combination conference and. Lunch room. Th i s  p o r t i o n  o f  the a t t i c  space i n  
p a r t i t i o n e d  o f f  an2 sepa ra t ed  f rorn tlne remainder of the a n a l y t i c a l  l a b o r a t o r y  
a t t i c  space, which i s  occupied by v e n t i l a t i o n  equipment and miscel laneous equip - 
merit and i n s t m f l e n t  s t o r a g e  racks e 

Figure  1-5 shows 2 t r a n s v e r s e  s e c t i o n a l  e l e v a t i o n  of  the radiochemical p r o  - 
cess ing  end of  t h e  bu . i l d . ing  atid i s  inc luded  t o  c l a r i f y  t h e  e l e v a t i o n  arrai>.gementr 
of t h e  vawioils f l o o r  p l a n s  (F igs .  1-2 through 1-4). 

The pr inc ipa l .  hazards i n  B l d g .  3019 are t hose  a s s o c i a t e d  wi th  t h e  radio- 
chemical p rocess ing  opera t ions ,  which are performed in c e l l s '  1 throu.gh 7 anit 
which are under the j u r i s d i c t i o n  of t h e  Chemical. Technology Di.vision. Thi 6 

r e p o r t  is t h e r e f o r e  r e s t r i c t e d  to d e s c r i b i n g  t h e  s t r u c t u r a l  and cont,ainment 
f e a t u r e s ,  t h e  p rocess ing  Paci l . i t ies ,  and t h e  hazards  and. sa feguards  associat,ed 
wi th  the radiochemi.ca1 p rocess ing  ope ra t ions  i n  t h i s  p a r t  o f  t h e  buil.d.ing. 
m a r g  con:;id.crati.on i s  focused on t h e  so lven t  extracttor? ope ra t ions  conducted i n  
. t h i s  area of the bui ld ing ,  s i n c e  tne v o l a t i l i t y  ope ra t ions  are discussed  in Park 11 
of t h i s  repor-t. 

P r i  - 



_-- 
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3.1.2 Def fn i t i on  and C l a s s i f i c a t i o n  o f  Bui ld ing  Arzas 

Three gene ra l  c l a s s i f i c a t i o n s  o f  areas a r e  recognized f o r  t he  radiochem.ica3. 
p rocess ing  s e c t i o n  of the 3019 bu i ld ing :  
ondary containment areas? and ( c )  u n r e s t r i c t e d  amas ( s m  Table 1-1). Pr*i:mary 
containment areas are h e a v i l y  shiel.ded areas i n  which aJ.1 p rocess ing  equipment 
that handles r a d i o a c t i v i t y  are loca ted .  
which surround or  contain the f a c e s  of pr imary containment a r e a s  through which 
p i p i n g  connec-tions are made Uiirestricted areas are t hose  which sarrourzd e i t h e r  
second.ary containmer!’t areas or  t h e  unpene-trated faces o f  primary con-tainnent areas 
Since there  are no d:i.rect p i p i n g  conmections between primary containinent and un- 
r e s t r i c t e d  a reas ,  t h e  proba,bility of contamina’Ging an u n r e s t r i c t e d  area i s  rzmo.te 
i f bas :i c veri t il a t  ion re q u i  rem n-1; 6 are m a i n  t, aia ed 

(a) primary containment areas, ( b )  sec- 

Secondary containment areas are those 

Table 1-1 C l a s s i f i c a t i o n  of Building Area3 

Area - 
P r irnary con t,ai m e n  t 

ce1.1~ 3, 5, 6, and- 7 
Product  l oad ing  glove box (east. dock) 

I-% 
1-2 

S e con dary  con ’i. a inme n t 
Basement rznd west, end o f  p i p e  t i innel 1-3 a,nd 1 -5  
C e l l  block penthouse area. 1-4 and 1-5 
West end of o p m a t i n g  g a l l e r y  I-% and 1-5 
E a s t  clock area 1-2 
South half of  a t t i c  space 1-4 and i - 3  
S a p l i n g  g a l l e r y  I-z arid 1-5 

Un I’ c s tr i c t e d 
Control  room and o f f i c e  areas 
North h a l f  of a t t i c  space 

1-2 and S - 5  
1-4-and  1-5 

3 -1.3 Secondary Containment, Area Eqjj.ipment, . til_ 

There are f o u r  gene ra l  c l a s s i f  ica . t ions \;f eq-,dpruent i n  secondary containmen,t 
areas: 
but which i s  s u b j e c t  t o  contramination by virtu-e of direct o r  i n d i r e c t  comrunIca- 
t i o n  wi th  the radiochemical processing equipment i n  t h e  prim,ai-y contaimnen‘c ar.ea, 
e.  g., reagent makeig and metering eqEipnzen-i;, instrimenti  trmsmitters, and s t e m  and 
water s e r v i c e  headers .  Vulnerable radiochemical processing quipmend; which i s  
brought  o u t s i d e  t h e  primary containment o r  e e l  1. area f o r  mnaintenar?ce, e ,  g “ ,  Lapp 
Pulsafeeder meter ing  pumps, canned r o t o r  c e n t r i f u g a l  t r a n s f e r  pwrps, and colurrm 
pulsers. 
ta ined  by i n s t a l l i n g  l ead - sh ie lded  b l i s t e m  about. t h e  r ad ioac t ive  end of each imf.t 
of eqidipment. 
process streams, which are brought ou t  of  .the c e i l i n g  of the  c e l l  t o  o’o.ta,’iii more 
e f f i c i e n t  u t i l i z a t i o n  o f  %hie head room in t h e  c e l l s  o r  pr imary containment areas. 
Die c o n t i n u i t y  of  priinary cont,a,inment h e r e  i s  a l s o  ina in ta i r ie t l  by installLng lead.- 
sh i e lded  b l i s t e r s  around the equi-pment * Blast Slj.i.eldS are cons5ructed. o v e r  items 

(1) Equipment, and p i p i n g  which i.s not, intended t o  handle rad.:i.oactivity 

( 2) 

For th5.s type of equipmeal;, pr imary com’tainrnent of t h e  process  is main- 

(3) Gravity cascad.e head po t s  and condensers for low-activ~ty-lev~l 
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of  equipment t h a t  ai-e considered t o  be e i t h e r  structurally weak o r  poteri-Lial 
process explosion p o i n t s  ( t h e  d i s s o l v e r  condenser).  (4) Mechanisms f o r  i.nti-o- 
du.ci.ng f u e l  el.ements and withdrawing r a d i o a c t i v e  waste strems, f i s s i o n a b l e  alid 

f e r t i l e  produc-t streams, and, process sm-ples. S ince  these opera t ions  a l l  involve 
d i s r u p t i n g  t h e  pr imary contaitirnent, g r e a t  ca re  mus-t, be exe rc i sed  i n  the  design o f  
such mechanisms and i n  t h e  p r e p a r a t i o n  of  detailed ope ra t ing  procedures  fo r  each 
such p o i n t  i n  t h e  process .  

... 

3. I. 4 

Cells 3, lt, and 5 have in-Lernal dimensiom of  20 x l g  x 2'7 f t  high. 

Primary Containmen.t &reas 

Cells 
6 and '7 form a com'oined area wi th  dimensions 110 x 1-9 x 27 f't h igh .  A l l  cel1.s m e  
of poured rei_-nforced concre te  cons t ruc t ion .  T'Ae mor-th f a c e  of a l l  cel.ls, t h e  
p a r t i t i o n  walls between eel-ls, t h e  e a s t  wall of  c e l l  1, and t h e  west w a l l  o f  cell 
7 are 5 f t  Ynick. The south wall and c e i l i n g  of  a11 c e l l s  are only  11- ft tinick. 
The s i d e s  and ce i l i .ng  about  each en t rance  i n t o  t h e  south side o f  the c e l l  (F ig .  1-3) 
are of poured concre te  cons t ruc t ion  and are 2 f t  t.lij.cka The c e l l  v e n t t l a t i o n  ex-  
h a u s t  duc t  l o c a t e d  or1 top  of .the (cell 'olock s t r u c t u r e  (F igs .  1-4 and 1-5) i s  of  
r e in fo rced  concre te  cons t ruc t ion  and. 8 i n .  t h i ck .  
i n t o  t h e  roof of each cell (Fig.  1-4) a r e  9 x 9 ft. 
s e a l e d  by a four-p iece  concre te  s h i e l d  p lug  arrangement having 'a i  o v e r a l l  t h i ckness  

?'be equlprrient access  opmings  
Each such opening i s  o r d t n a r i l y  

of 14- f t .  

-. Tne f l o o r s  of a1.1 f i v e  so lven t  e x t r s c t i o n  c e l l s  (3 4, 5, 6 7  and. 7) a r e  l i n e d  
~ i ' c h  11 -gage s t a i n l e s s  s-beel.. 
t h e  h e i g h t  vary ing  from, cell. t o  c e l l .  
f-t.  Cel l  5 i s  t o t a l l y  l i n e d  except  f o r  'che areas immediately under t h e   TOG^ plug" 
Cells 6 and 7 are l i n e d  -to a depth of 1 fi; only i n  all a r e a s  excep-t the northeast  
corner  where t h e  l i n i n g  extends t o  a h e i g h t  o f  18 ft,. 

Die walls are l i n e d  with 16-ga,ge s t a i n l e s s  steel, 
Cells 3 and 4 are lined t o  a height of 6 

Each en t r ance  i n t o  .Lhe s o u a i  s i d . e  o f  each c e l l  w i l l .  be equipped wi th  tm 
balkhead o r  marine type doors, one ai; each end of each entranceway, t2ie i n t e r i . o r  
door  of  s t a i n l e s s  s t e e l  cons t ruc t ion  and 'ihe e x t e r i o r  door of  painted- s t e e l ,  
Both doors w i l l  be  of t,he m i d t i p l e  d.og-dowr: type  and capable  of  withstand.ing a n  
explosive shock pressure in excess of 900 psf.  The ex'ixrior d o o ~  wi.1.1 be l.ocked 
normally t o  prevent  i n a d v e r t e n t  01- acc id .en ta l  emtmnce, 

and U235 products  i n t o  sh ipp ing  b o t t l e s  and. for  charging returned. b J.. produe: 
to -the ce l l .  3 p rocess ing  f a c i l i t y .  This  glove box w i l l  'ne designed .to pervii t  a1.l 
f i l l i n g  and charging ope ra t ions  t o  be performed remotely from wi th in  an all. -st;ainless 
s t e e l  box. The box w i l l .  be  equipped wi th  a i r l o c k s  to p e r n i t  introdu.ctioi;.  o r  re::iovsl 
of prod-uct b o t t l e s  wi thout  d i s r u p t i n g  t h e  pr imary contaj.nme.nt for t h e  iY.l..ling equip .- 
merit . 

239, $33 The glove box i n  the east  dock area wi.l.1 be used f o r  load ing  Pu 
.%'> 3 

3.1.5 Secondary Containment Areax  

S t r u c t u r a l  cons t sue t ion  of YrLe second-ary containment areas i s  a cornbi.nati.on OP 

-- 

poured concrete ,  mortared conc:rete block, steel and. aliuninum metal sj-ding, an,d metal 
deck Class I T  roof ing .  All windows now exi -s t ing  i n  the ext ,e r ior  ?li:zll_s of any of thesi: 
a r e a s  will be e i t h e r  rep laced  or b a c k e d .  LQ -with rnet,al s i d i n g  o r  mortared concre1;e 
blocks.  A l i  personnel,  f o r k l i f t ,  and  c rane  bay entisances i n t o  these areas are eqrripped 



with double doop a i r l o c k  o r  vzstibille entrances. The crane bay and Forklift 
ent rances  (Figs. 1-2 and 1-4) wS.1.1 be equipped with e l e c t r i c a l  interlocks t o  
preven-i; opening of e i t h e r  door un-tAl t h e  o the r  is closed. All doors on personnel 
ent rance  a i r l o c k s  are spi5ng-actuated f o r  a u t o w f i e  c l o m ~  af te r  use. Qesti.tm.le 
en t r ances  are considenmi rilacd.ato:ry (a) to ensure proper flow o f  ven t j , l a t i on  a i r  
through these areas a t  a11 times a n d  (3) t o  permit r2pid at,t,air?_ment of a O.3--in. 
(water) negative p r e s s u r e  t.iit,hin tlse:;e areas during an emergency, a problem Ynat 
would be cons iderably  aggrava%ed by t h e  simultaneous e x i t  of p e m o n n e l  f ~ i - i m  these 

.. 

same areas. 

Tne basernect and. ths west end of  the pipe  1;u.nnel (F ig .  1-3) are  'created as  
a cornon area. This area i s  considered the mosk hazaydour; of the secondary con- 
ta inment  areas, since i n  i% is 1-ocated all. potentially vulnerable radi.och.emica1 
process  equipment such as metering pumps, t r a n s f e r  pumps, and collmn p ~ l s e r s .  I n  
addi t ion:  a storage tank ("r.-,T-M; f o r  r ecyc le  process solverit  i s  located i n  a smaLZ 
room j-n the nor theas t  C O i - n C r  o f  the basement,. As mentioned. previou.sly, t'ne r'adio- 
active end of each such itan of m . ~ i  aerable mechanical equipment, is shi.e?.c-le? wi..t;hin 
a n  individual  lea,d b l i s t e r .  S ince  a jiigh p o t e n t i a l  for contminat.ion exist,; w.33 i . r  
this area, all Tloors  are 1.i.ned. w i t h  stainless s-tnzl. 
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a system t h a t  will be free of c r i t i c a l i t y  and c o w k m h a t l o n  pi-oblems. 
floor w i l l  be l i n e d  with ctairi less steel and the i n n e r  s7~rfaees o€ s z l i  e x t e r i o r  
s l d i n g  arid roof ing  will be pa in t& with an hercoa t -33  cheniea l  -proScci;ive base 
coa t  system topped wi th  a Monaanto D-LO00 s t r i p  coa t .  

The entire 

The south  si.d.e of t l ie a t , - t i c  space (Figs. I-lr and, 1-5) i s  n o t  cowidered :a 
p a r t i c u l a r l y  hazardous area since it does n o t  face d i r e c t l y  o f f  t h e  cells. A 
r a t h e r  complex system of  bizilding: -su.pply m a i n s  (pyocess  water, po tab le  water, 
instrime-nt aiyy steami et,c. ) a w ~  aasoc ia t ed  p r e s s u r e  reducing st>a,tj-on,s are l o c a ~ x d  
in -ti.iis a rea .  
tenance. Any contaxina t ion  ha.zerd developing wo6L.d undoubte3ly be t'ne r e s u l t  of 
air 'nome a c t i v i t y  e n t e r i n g  the a r e 2  i n  v n n t i l a t i . o n  a i r  com.i.ng from 1:he operatling 
g a l l  e ry 'ne1 o w . 

Personnsd acc"ss i s  seldom. require2 ex.cept fur const-rlxction o r  raaia - 

T'ne sampling g a l l e y  is ccnsid-ered %he l e a s t  h.azal-dorrs of a l l  the budlding 
secondary containmei1t airear3 - M.1 sampling and samp1.e bo-Ltle h a d l i n g  operations 
are performed remotely i n  a sh ie lded  sampling facility, vhich  consists of 8 number 
of  i n d i v i d u a l  c e l l  sampl.ing blist?im$ connected by  a conunozl co:nv-qor system. 
facility presently s e n i c e s  cells 5, 6, and 7 hit w i l l  b.2 zxtended. to servi .ce  
c e l l s  3 and  4 also under th.e preaen'c c o n t a i m e n t  rnodificaLion progru;ni. 
con.veyor extends ac ross  the roof of  t l ie anaLyt,ical  end. of B1.d.g. 3019 a r ~ d  t ~ ~ r 1 i ~ i ~ L ~ S  

i n  t,he c e n t r a l  or" unl.oa6,in.g unaly 'c ical  c e l l  a t  t h e  w e s t  end of  t h e  main flool-  
(F ig .  1-7). T h i s  comFlete1.y eliminat,es a l l  i.iaza.rdous handling opera t ions  1mmally 
involved i n  t r a n s p o r t i n g  l a r g e  nzm?x:rs of r a d i o a c t i v e  6wEil.e lx3ttle:; via portabl.e 
shielded cajxcters. The fact, t h a t  the shield- ing o n  t h ?  ~ o ~ t h  side o f  t k e  c e l l  Slock 
i s  only  4 f t  t h i c k  may crea.t,c a minor r a d i a t i o n  hazard i n  tine s2mpli .ng gallery 
under some o f  'the proposed Po.7er Reactor  Fu.el.. P Y O C ~ S S ~ . ~ ~  progmme. T'iis i.s not 
considered a sesi.ous pro??l.em, ho.izieve~, since the rel.ati.vz p o s i t i o n  of the sLmpling 
gall-ery v i r t u a l l y  reyuil-e;;; tlia'c all r a d i a t i o n  take a d i a g m a l  x x t e  thron$n the 
4-ft s h i e l d  . ida l l  i n  order t o  e n t e r  t'ne area (F ig .  1-51 a n d  since i 'b WOLL? not, hi: 
d i f f i c u l t  t o  provide  Yi.;pplej.nen-t.a.r;y lead sh ie ld- ing  along the g a l l e r y  side f a c e  of  
cells 4 and 5 i f '  i t  sho!ild b.pcome necessary.  

T h i s  

Ti:? f a c i l i t y  

The s t ruc tu ra l  const,ruction <a the u n r e s t r i c t e d  a,r.ea.::: of Yne 'xKLdLng (p igs  
1-2 and 1-5) confor.iw wf,'ch tha-i; descr ibed  f o r  the sncom.da,ry cont3ainmeGt areas I 

ver t iona l  or standard off LCE: psli ri'cing a:nd. f l o o r  f i n i s h i n g  procad-!Ares a ~ e  used- 
thmughou t. The advant?.ges or es ta -a l i sh ing  such a2 uinmstri.cted access are8 ou.t-. 
s i d e  t h e  1 i r r k L s  o f  the ~econda-y coni;aim.ent areas of the build. i .ng are  I L : ~ F - \ I ' ~ U C ~  : 
( a )  "c'ne extent  o f  bi.rilding coataminat ion w i l l  be con.fl.rie2 t o  a. srmll:?r ar?a i n  
t h e  event  of  an emergency; ( b )  a d m i n i s t r a t i v e  and operating personriel. > r i l l  n o t  
have Lo move out  of  the bui.ldi.ng for a n  extended per iod  of' time i n   he e v e n t  of' 
an emergency; ( e )  the emergency con-t;rol pane l  f o r  the b.ii.lding contakm.ent insGnr.i - 
mien'cation can 'oe locs ted .  i n  t,his a.rea rather thmi i.n a new buTl.d.i.ng adJacent t o  
Bldg. 3019; ( d )  all proc can't r o l  panels a r e  a v a i l a b l e  i n  t h . i s  area and. wo:bld 
be readily accessible foi- orderly process shutdoTim clj_.ri.ng an em.-.rgen,cy { see Ftg.  
1-2 for painelboard locations ) e 

1- Irie e x i s t i n g  w i r d o w s  i n  the exte : r ior  s i d e s  of  tii.7ise ti:cza.zj - w i l l  be r*e-f;ained.. Cor;- 
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The new containment barrier i n s t a l l e d  i n  t'ne attic space (F ig .  1 -5 )  would 
have been located.  over the p a r t i t i o n  w a l l  t'nnt s epa ra t e s  th.e ope ra t ing  g a l l e r y  
and t h e  c o n t r o l  room and- o f f i c e  area i f  it had no t  been f o r  the congestion of 
p i p i n g  ( s e r v i c e  headers,  subheaders, and redacing s t a t i o n s )  i n  t h i s  general. 
region.  The o f f s e t  b?t.ween t h e s e  two secondary c o n t a i n m a t  barr iers  r equ i r e s  
t h a t  the ln t e rven ing  c o n t r o l  '~ooni c e i l i n g  space be sealed as part of t h e  no r th  
side secondary containment b a r r i e r .  The a t t i c  space on t h e  no r th  s i d e  of the 
new containment barr ier  i s  occupied by e x i s t i n g  a i r  condi t ion ing  equipment and 
duc t ing  which s u p p l i e s  vea t i . l . a t ion  a i r  t o  t h e  control.  room and. o f f i c e  areas. 

- .  

3.2 Bui ld ing  Vent i . la t ion Description - 
3.2.1 C e l l  V e n t i l a t i o n  

'The v e n t i l a t i o n  system f o r  t h e  radiochemica,l processing end of the hi lLding  
i s  best expla ined  by r e f e r r i n g  'LO t he  t r a n s v e r s e  s e c t i o n  t,l~rough the bui ldir ig  
(.Fig. 1-5). 
t h e  b u i l d i n g  contai-nirnent modi f ica t ion  program. 

The sys-tern descr ibed  i s  t h a t  which w i l l  exist a€ter cornpl.e%ion of 

The s i n k  f o r  a11 bui ld i .ng  a i r  v e n t i l a t i o n  f low i.s t h e  cell off-gas duct  
( abbrev ia t ed  COG; s e e  F igs .  1-4 and 1-5). This duc t  i s  roii.led. t o  the _302'13 s'caek 
area where a l l  effluenlr. eichaust a i r  i s  f i l t e r e d  'oef"0r.e be ing  discha.rged t o  t'ne 
3020 s-tack, Con-Linui.ty of  s e r v i c e  i s  e n s w e d  by having two e.$:iaust fens con- 
nec ted  i n  p a r a l l e l ,  one e l ec t r%ca l ly  dr iven and the other a standby steam- 
- turbine -driven u n i t .  This 3020 s t a c k  a r e a  equi.piiient i s  descr ibed  i r i  cons iderably  
g r e a t e r  de-bail. i n  a s e p a r a t e  report., Automatic controls on t'ne suc t ion  a ide  of 

i s  loca'ced i n  Bldg. 3019. A c o n t r o l  vacuum o f  1.5 t o  2 i n .  i-I,-O is  planned. 
There are two offset c e l l  ven+,i.l.ati.on exhaust ports communica5j~ng betwmn t,he 
b u i l d i n g  COG duc t  a n d  each p rocess ing  cell ( F i g ,  1-5). 
n e a r  the c e i l i n g ,  one on i'ne west w a l l  and one on the east wal-l o f  each cell.. 
The flow c ross  s e c t i o n  of all 12 por"ts i s  t h e  saw9 6 x 4-8 i n .  

_ -  each f a n  m3int.ai.n a cons t an t  .vacuum i n  t h e  concrete portZion of t he  d.ucti iJlnFch 

2 

Both p o r t s  are loca-Led 

The nega t ive  pres:i::.zre f ia in ta ined  i n  each cel.l w i . 1 1  vary vii2i Yne a i r  f l o w  
into t h e  c e l l .  Wlier? a.3-1 verAt,i.la.t;ion modi f ica t jons  have bzea cornpl.etadi o~ly 
tire p o i n t s  of e n t r y  for c e l l  v e n t i l a t i o n  a i r  w i . l l  'oe a v a i l a b l e  at each cell 
(all p'ipe arid d m i n .  header penet,rat,ions "LkLrou.gh the ah ie~ -d .  w a ~ . s  of zacb c e l l  
are t o  be s e a l e d  againa- t  a i r  in leakage  a n d  a double door air lor tk  systan w i l . 1  b? 
i n s t a l l . ed  on the south  en t rance  t,o each c e l l ) .  
a s p e c i a l  c e l l  v e n t i l - a t i o n ,  i n t a k e  duct,  which i s  t o  '00 rxsed d.u.:ring piaocees 
operat,i.on when the cel.1 roof plu-gs m e  seal.efi. i n  place (see Fig.  1-5 f o ~  t y p i c a l  
rou t ing  of 'chis duc t  6roun.d. t h e  s o u t h  side of ths s8 inpl j .n~  gal.l.ery). The second. 
p o i n t  o€ e n t r y  w i l l  be via the c e l l  roof plug when t h e  eel13 are open f o r  main.- 
tenance nnci cons-tri iction purposes. A c losu re  valve in the ce1.l i n t a k e  dlict (not 
shown) w i l l .  be i n s t r ~ m e a t e d  t o  close axLanatical1.y i h ? n  the nega-Live pressu 
the c e l l  drops below 0.5 i n .  H,O o r  when a "1.n.t,eYof-,!;er~perat;.ure device" i n  
c e l l  i n d i c a t e s  the p o s s i b i l i t y - o f  a f i r e  i n  t h e  c e l l .  T h i s  instmmeni;a-l;iou 
ensures  -that a1.l cell- i n t a k e  ai.r is int rodGced i n t o  each cell via t h e  s p e c i a l  
i n t a k e  due% dur ing  %roc 
main t enan ce and con stru.c t i on. 

One p o i n t  of  eritry vii l .  be vi& 

opera t ion  and v i a  ih.: roof plug opening dur ing  
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The i n t a k e  duc t s  a r e  s i z e d  t o  in t roduce  a maximurii purge flow of 1000 cfm 
i n t o  each c e l l  dur ing  opera t ion ,  which i s  equ iva len t  t o  an air tu rnover  of 6 
changes p e r  hour .  

The exhaust p o r t  meclianismo t o  be i n s t a l l e d  i n  the c e l l  v e n t i l a t i o n  exhaust 
p o r t s  (desc r ibed  i n  de t a i l  l a t , e r )  will be sized to handle a peak f low of 2000.- 
2500 cfm when t h e  cell.  roof p lugs  are removed, equiva1en.t t o  a - t o t a l  cell ex- 
i iaust  f low 01% roof operiing f low of lt000-5000 cfm p e r  c e l l .  ~ n i s  is s u f f i c i e n t  
flow t o  permi t  opening h1.f of  a n  e x i s t i n g  c e l l  roof plug, s i n c e  a s u p e r f i c i a l  
v e l o c i t y  i n  excess  o f  100 fpm would be a t t a i n e d  under this condi t ion .  

A l l  c e l l  v e n t i l a t i o n  a i r  i s  dravn from the b u i l d i n g  penl:,house sir28 regard-  
less of  t he  type of a c t i v i t y  be ing  performed. i n  t'ne c e l l .  S ince  t h e  purge f1.ow 
tizrough the c e l l  dur.i.ng operation i s  o n l y  20 t o  25% of the maxlmim a t t a i n a b l e  
through the exhainst port mechani.sm when %he roof p lugs  a r e  removed, -the pressure 
d i f f e r e n t i a l  between the COG duc t  and t h e  c e l l s  during operat i .on will be only  
4 t o  7% of t h e  control- vac111!m a v a i l a b l e  i n  t h e  diict (1 .5  -2 in. H 0). 2 

3.2.2 

V e n t i l a t i o n  f o r  the basement and west end of the p i p e  b a n e l  (Fig.  1-3) 
and. f o r  t h e  east dock area (3'i.g. 1 - 2 )  w i l l  be similar -to t h a t  J u s t  descr ibed  f o r  
the c e l l s  i n  t h a t  it w i l l  all. exhaust  d i r e c t l y  to t h e  b u i l d i n g  COG di,lct ( s e e  
Fig. 1-4 f o r  s p e c i a l  duc t  t i e - i n s  f o r  t h e s e  areas, which are loca-Led. Im,ed. ia te ly  
o u t s i d e  t h e  e a s t  end of t h e  b u i l d i n g ) .  
and t h e  c e l l  system a,re: 
areas i s  t o  beof t h e  o r d e r  o f  0.3 in.1120, (b) no provis ior?s  for opening and c l o s i n g  
roof plugs are r e c p i w d ,  s i n c e  access  requiremen,ts forp op6ratiori  and. maintenance 
func-t ions xi11 be t h e  s;m.eg ( e )  vhi.le t h e  i n t a k e  a i r  Toy t h e  basemer,-i a!id wes-t; 
end of t h e  p i p e  -i;unriel w i l l  'oe drawn from the peatlloiise, it i s  more convenient 
t o  d r a w  i n t a k e  a i r  l o r  t h e  east dock area from t h e  e a s t  end of the sampling 
gallery; and ( d )  all i .ntakp a i r  to t h e  secondary contsin.ment p o r t i o n s  of t h e  
east  dock a r e a  i s  to be exh; -:ted v i a  t h e  product  l ~ ~ i d i ~ g  glove box and thence 
i n t o  t h e  COG duct  overhead., The profiuc-t-I.oa?ing glov? box is t,o be 8 primary 
containment area,  and a negatizre p re s su re  of t h e  order  of 1 1.n. H 0 i.s t o  be 
maintained there a t  all t,ines. 

E a s t  Dock an,d Basement P ipe  Tun.ne1 

Minor v s r i a t i o n s  between t h e s e  systems 
( a )  -t'ne nega t ive  pressur:: t o  '3e maintair:ed i n  bo th  

2 

All e x t e r i o r  si.ding and a l l  e x i s t i n g  roof vents  for Yfie bui.l.d-ing pent'nousz 
area are t o  be peUOa!\eiTtLy s e a l e d  t o  m.i.:ilimize a i r - i n k a k a g e  i n t o  this secon6ary 
con.tainment, area. Ventll..aT,ion w i l l  vary, depending on the eom'r,ined c e l l  acd 
basement a1.r i n t a k e  reqxLremeiits. The exhaust  r a t e  w i l l  be a minimum when a11 
the c e l l s  are sealed. f o r  process opera t ion  and. would. be of the 01-der of  9000 cfm 
(1000 cfni t o  czcli of se-ver?. cel.l..s plus 2000 cfm for t h e  basement intake). The 
exhaust  rate wi.l l .  be z ro.axi.mum when a s u f f i c i e n t  tnmiber of c e i l  roof opeiiings 

open t o  load  t11~ COG exhaust system. .to the l i m i t  o f  i t s  capaci.ty, o f  thz 
order of 20,000 cfm, With t h i s  m u c h  c a p a c i t y  d i f f e r e n t i a l  ava i l ab le ,  it vj-11. 
be p o s s i b l e  t o  have as many as Vnrez cell roof  pl.ings open Tor main-Laance o r  
cons t ruc t ion  a c t i . v i t i e s  at, any one t ime,  The ven t i l a - t i on  i n  Yn.e pentl;o?inse will 
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t h u s  vary  from a low of 4.5 t o  a h igh  of 10 a i r  changes p e r  hour. In t ake  air  
f o r  the penthouse will be dram i n  p a r t  from t h e  sampling g a l l e r y  on 'che south 
side and i n  p a r t  Troix the o p e r a t i n g  g a l l e r y  and a t t i c  space on t h e  nol-th a l d r .  

- -  

3.2.4 S m p l i n g  Gallery V e n t i l a t i o n  

The e x t e r i o r  s i d i n g  a n d  floor of  t h e  sar@.in?; g a l l e r y  w i l l  be s e a l e d  t o  
minimize a i r  in l eaksge .  The e x i s t i n g  a i r  i n t a k e  on t h e  roof of %his area v t l l  
be modified t o  provide  f o r  the  forced. introduct , ion of approximately 5.000 cfm 
of v e n t i l a , t i o n  a i r .  
f i l t e r  and will be heated, as requ imd?  wi th  t h e  existi .ng s t e m  lieatere This 
i n t ake  system w i l l  be eqij.i.pped with a c losure  device and w i l l  be instrumented 
for mitomatic  closure during an erneygency; t h e  f a n  motor vo.uld,, of eou'rse, be 
shut down simultaneously.  
1000 cf'm w i l l .  be dram i n t o  the secondary containment space of  the east dock 
area via a duct systez a t  '&e east  end of t h e  g a l l e r y  and t h e  remaining ltOOO 
cfm . n i l 1 1  be drawl i n t o  the penthouse area v i a  open duc t s  or ventilation slots 
connect ing t h e  two areas. 

_uI - 

i rh i s  a i r  w i l l  be f i . l tered through a 30s MBS rat j -ng a5sclute 

Of -the t o t a l  ven to i l a t ion  a i r  introduced to t h i s  area, 

3.2.5 V e n t i l a t i o n  for North Areas - 
The remainder of the v e n - t i l a t i o n  a i r  required.  from t"e pen'ihoilse area (5000 

t o  16,000 cfn)  w i l l  be dram from the opera t jng  g a l l e r y  and a t t i c  space. 
v e n t i l a t i o n  p o r t s  w i l l  e x i s t  between t h e  operatilng gallery arid the penthouse, 
t h e  o p e m t i n g  g a l l e r y  and t'ae a t t i c  space, and t h e  a t t i c  apace and t h e  perztkrouse. 
The e x t e r i o r s  o f  the opera t ing  ga l l e ry ,  t h e  south  h a l f  of  the a t t i c  space, and 
t h e  section of  .the c o n t r o l  room c e i l i n g  t h a t  spans t?zei;e two barriem w i l l  be 
sealed to minimize s i r  in leakage .  Ventil .atZon air in t roduced  i n t o  %he c o n t r o l  
room and o f f i ce  area v i a  e x i s t i n g  i n t a k e s  and eql;.ipment loca ted .  on t h e  n o r t h  s ide  
of %he a t t i c  pa:ctri.tfion w t l l  be use& t o  v e n t i l a t e  Yne opel-ati.ng gallery and attic: 
space. This  equipinent, delivers 4600 cfm t,o the o f f i c e  spaces and ih,oOo cfm, to 
&-e con-Lrol room, spaces  of  t h i s  arza. Tne office sir i s  f:i.l.t:,emd and- e i t h e r  
hea ted  or cooled as required,  while  the con.txol room a i r  i s  filtered a.ruJ. heated 
when r-eqiiired-. E x i s t i n g  ven t t i l a t ion  l o w e r s  p e m i t  a, l . l  o f f i c e  a i r  t o  d,i.sc'l!ayge 
i n t o  t h e  c o n t r o l  room area, a n d .  a l l  o r  p a r t  of  the cOiltr.3;. m o m  ai.r t o  d i s r b a r g e  in%o 
th.e no r th  s i d e  of -the a t t i c  space v i a  t h e  Space above the false %:leiling i n  the o f -  
f i c e  3.1'ea~. 

Opeii 
-_  

L 

By d i s t r 5 b n t i n g  several. "nc~r?flally open!' c lo su res  al..ong t h e  length o f  the new 
a t t i c  pa l - t i t ion  an.d- several more n e m  the fl.oor a long  t h e  l eng th  o f  th:: opera t ing  
g a l l e r y - t o  -ctontrcsl room p a r t i t i  on w a l ~ ,  tlie 18,600 cfm o t  ve r i t i l a t i on  nri.2 e n t e r i n g  
the corrbrol room, area ca.n be forced t o  leave via t h e  opesati~g gal.lei.ry and t h e  
a t t i c  space,  By proper adJustmerit of thn closures, a d-eoired f low of 8000 cfin can 
be i.l7l;rod1lced i n t o  the operat,ing gallery. Th.3 "normally q e n ' l  c l e m . r e s  i n  these 
ttro p a r t i t i o n  .walls imuld .be iiwtrunented fo?  a.tit,oma.ti.c c l o s u r e  dur ing  an 
"Normally sbu,t" cl.osures will be installed. in some e x i s t i n g  roof ver i ta  Leavizi.g t h e  
south  s i d e  of  the c o n t r o l  room ceLli.ng* These d.evices would- be instx-uijjented t o  
open au tomat i ca l ly  during a n  eriiergency m d  thiw provide an exhaas-t roixte f o r  %he 
control room aiid o f r i c e  area v e n t i h t i o n  8i.r duri,ng a n  mergency . T h i s  v s n i i l a t i o n  
system would t h u s  cont inue  to opera t e  dur ing  an i3inel"gen cy. Exha~.~.:;t po r t a  f o r  
ei.-tli.er condi t ion  of  opera-Lion would be s i zed  t o  rnainftain a sI-L&Lly posil;-ivo p-i-es - 
sure (0.05-0.10 i n ,  H 0 )  i n  t i ~ e  area a t  a]-1 times. 2 



-. During norrnal operation, the  v e n t i l a t i o n  a i r  supplied. t o  1;he south s i d e  
of t h e  a t t i c  space (18,600 cfh)  w i l l  normally exceed the  intake 1-equimment 
f o r  the pen.thouse area (5000 t o  16,000 c f m ) .  An escape route for this excess 
air w i l l  be pyovided by eqviippir,g some exis-ting roof  vents i n  t h i s  ayes v i th  
"nomal ly  open" closure devi.ces I These devices w i l l  be iris+;iwmentad. t o  close 
automatically during a n  smergency. 

3.2.6 Emx-gencj. Operation of Building Ventilatl.on 

A t  the time o f  an emergency the following events w i l l  OCCUY" automatically 

_p_---u_-.-- 

and simultaneously: 

( a )  A11 air- intakes t o  the  ce l l s ,  t h e  basement, the east dock area:, a n d  
the sampling g a l l e r y  w i l l  close.  

( h  ) All "normally open" closure: devices i.n the secondary conCa,j.n-ment 
b a r r i e r s  on the n.orth s ide  of the bui lding will c lose  and all "normally shut" 
closures i n  t k  COr?t , rCJl-  room roof verits vil.3. open. 

( c )  Several special t h r o t t l i n g  ports 011 the  sout'n s ide  of  the COG diJ.ct i n  
the penthouse will open and. cormence t o  reduce th.e pressu.re i n  t h e  penthoixe and- 
all other  seeoz?da,ry containmr. t  areas t o  a nega,tive value i n  excess of 0.3 i n .  

o? the  penthouse o r  second.ary eontairment area s t a t i c  pressures.  
be i n s t r m e n t e d  i n  such a 'way as t o  prevent .the.ir opening u n t i l  the negative 
pressure i n  the COG i l ~ c t  exceeds 0.5 J.n. 

- _  H 0. These t h r o t t l i n g  parks w i l l  be i n a t m e E t e d  t o  obtain autorflatic control 
They w i l l .  also 

H2° * 

3.2.7 Cell I n t a k e  and ExLLa:i.ist Port, Mechanisms 

The c e l l  veiitil  a t ton  i.nt&e systems and. exhaust p o r t  mecbarii.sris m u s t ,  be 
designed to maintain the i n t e g r i t y  ol" c e l l  cont,ainxnent i n  the everit of  an 
explosion. T h e  c e l l s  of Blr?.g. 3019 are c o n s i d e  red t o  have s;;fficient s'Lrwtxra1- 
s t rength to withs tmd -Lhe shock wave resul-ti.ng from an e.xplosion oP magn.i. txde 
equivalent t o  t,hat from 3 1.b of TNT. An explosi.on of t h i s  magn!itmlz occimring 
at the cerker of a 1.9 x 20 x 2~-f l ; -high cel.1 w i . l L  d.evel-op frl shock pressure of 
900 psf a t  the c e l l  ~ ~ 1 1 s  and w i l l  contr i .buk an in3tantaneo:is vol~,ilmt? increase 
i n  t'ne ce l l  of 100 cu fj-. (1% o f  This ~ro~:uclm- ixicrense would 
increase the pressure i n  the cell. by 4 I n .  E, 0 
stat<.(: pressur.3 from a cega%j-ve value of L.5-2 i n .  H 0 t o  a posi t i -de va1.m of  
2-2.5 i n .  B20. 
a combined capacity of  ~ IOOO- .5000  c h  whe-r! the p~.essi.ire i n  the c e l l  i s  atmospheri.c, 
it follows t h a t  these mechanisms hrwe slxffi.cien-t; capacity t o  e l i m i n a l x  -the p s i  - 
t i v e  pressure residLtFng from. such an incident  by Ync: end of the f i rs t4  second 
f 011 owirng the explosion. 

--- - 

cell voliscrne) . 
i.e., it would jhcrease t h e  

2 1  

2 S i n c e  tize t,w exhaust p o r t  mechanis-rris i n  each c e l l  are to have 

Tine following cowpomnta m e  'LO 5e included i n  each c e l l  ven-illation I.n-talie 
duc t  (see Fig. 1-5 f c r  typtcal. rout ing):  

( a )  A remotely operated closure devlce f o r  use in adjust ing and. shuttiiig 
o f f  the purge flow i . n to  the cell ( t h i s  device wou.ld fail. closed).  
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3.2.5 



Table I -2* Leakt ightness ,  Space Volmie, and Air-change Data 

Max I n 1  eakage A i r  Changes 
During Emergency, Space Y,lwue, per  Hour 

Area cfm ft I. (NOITIIELL -- 0perai;ion) 

Primary containment a r e a s  

Cell 1 1-00 5,600 
Cells 2 through 5 1.50 10,000 
Cells 6 and 7 300 20,000 
Producf; l oad ing  glove box 5 300 

11 
6 
6 

200 

Secondwy containment areas 

Basement p i p e  t u n n e l  300 18,000 7 
Penthouse 3,000 1-20) 000 4- 5 to 10 
Ope rat i n  Q g a l l e r y  I-, 300 35,000 14 
East dock 150 4,000 15 
Attic space 1,200 50,000 15 
S a p l i n g  g a l l e r y  500 25, 000 I2 

-"-..- I-"-.- ---- 
3 3 Gaseous Waste Xvst,ems 

fYYWl 

3.3.1 Gene-a1 Descr ipt ions 
- - , - ~ - - ~  

Figure  1-4 cutl,ines other gaseous waste systems, i n  add i t ion  t o  Yne COG 
system, which seyvice  the so1vcn.t e x t r a e t i  on prrjcessirig c e l l s  of BLdg. 3013 .. 
T'ne::e i nc lude  (1) a ve:~sel. o f f -gas  system (VOG), ( 2 )  a dissol..ver ofi"-gas sys- 
t e ~ ~  (DOG)> and- ( 3 )  an analytical laborato'l-y ofT-gas  header (LOG). 

The COG system s e ~ v i c e s  a l l  process c e l l s  and, a.s descr ibed  prcviou.aly, 
w i l l  be maintained at n nega t ive  pressure of  1.5-2 in. H20. T'ne VOG system 
is a ven t  f o r  a l l  ra.dioch~.rn.i.cal process vesse l s ,  po ts ,  and  equipmeni; (except  
t h e  dissolTrer) and will he maintained a t  a negat.i-ve pressixe of  t h e  order  of 
3 in, H 0 v i a  the p~es:;?ire control .  s y s t e n  indicat ,ed,  The 3OG systen! s t e ~ ~ i c e s  
.the process di.ssolver 7.n c e l l  5 only  au.l will lie m,aiutai.l?t?d a t  a negzt lve  
p r e s s u r e  of -the order of 6 i n .  H 0 wiYn the cont,rol instiW,ent%ti.ori  ind..Eca.Led. 
Th i s  header  w i . l l  a l s o  'on equiype2 .rri'Cn n "hot w l i ~ "  hydrog;r-n de t ec t ion  instiT1- 
ment, vllich will scuiid an alarm a t  the l?o?der Fieac4;ou. Fuel Procsss'l.ng control 
panel'ooard t~heri the hydrogen conceu-t;ra.t.~_on i n  t h e  e f f l x e n t  of f -gss  exc?eds 
2 volime $. 
hoods i n  t'ne anai .yt i .cal  section. 

2 

? 

~ ~ i e  analy'Lica1 ~ a - t m ~ ~ t o r y  of~-g;a,s header services  the analytical 

All. -three head6?r systems are fabricated of s t a i n l e s s  steel. L i n e  si .zns 
are given i n  ~ i g .  ~ - h ,   AI.^ vessel off-gas passes tlipough a condenser, l o c a t e d  
i n  each c e l l ,  b e f o r e  3. eairlng t h e  cell a n d  e n t e r i n g  the hes.d.er system shcwn 
Tne di.ssolvrzr off-gat; also passes  through a condenser before en t ,e r ing  th? hea.dei- 
system; however, thi-s r.onder?ser i s  l o c a t e d  i.n a sh i e lded  b l i s t e r  in the  pent- 
house a r e a s .  The o.ff -gas condc?nsers a r e  req i i - re ld  t o  decrease  FLie vapor coiitml;, 
pr i imri ly  steamg in 4;ki.e effluent gases + 
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-. The ’chree indivj-dual. headers  are observed t o  manifold i n t o  u s i n g l e  
lO-in.-dj.a header immediately o u t s i d e  the east end of t h e  bui ld ing .  The 
gases e n t e r i n g  t h i s  header  w L l l  pa s s  through 9 c a u s t i c  scrubber,  8 preheater, 
and a f i l t e r  be fo re  bei.ng routed  t o  the 3039 s t a c k  area f o r  f u r t h e r  t rea tment  
p r i o r  t o  r e l e a s e .  A vacuum of some 60 in. H 0 i s  available i n  t h i s  connecti.ng 
header .  D e t a i l s  o f  t h e  addi t iona , l  t rea tment  ijhich t h e s e  gases  i~ill rece ive  i n  
t’ne 3039 s t a c k  a r e a  are given elsewhere.  

e 

The Operat ions Div is ion  p l a n s  t o  i n s t a l l  a c t i v i t y  rlioiiitors in (1) the  
1 0 - i n r d i a  p rocess  off-gas d u c t  which connects t h e  Bldg. 3019 filter p i t  ,to 
-the 3039 s t a c k  a ~ e a  and (2) t h e  d tscharge  stack f o r  t h e  B1d.g. 3019 c e l l  off- 
gas ( the  3020 s tack) .  Bot!! monitors  w i l l  be  in s t rmen . t ed  t o  record  and. t o  
sound an alarm on t‘ne Bldg. 3019 emergency control panelboard,  as well  as 013 
an Operat ions Div is ion  panelboard wlnicli w i l l  be l o c a t e d  i n  Bldg. 3026. 

- -  

I 

The Chemical Technology Divis ion  has a beta-garma c o n s t m t  air monitor ing 
device  i n  s e r v i c e  f o r  monitoring the a c t i v i t y  released v i a  the 3020 stack, 
The r e c o d e r  f o r  th . i .8  ins t rument  i s  loca-tea or! the Power Reactor Fuel Process- 
i n g  c o n t r o l  pa,nelboaid.. This ins t rument  system w i l l  ’oe retaine4 a,6 a backup 
and, CYOSS -check ins.t;r.mont, f o r  t h e  Gperations Di.vision instnme!ea%. 

3.3.2 Rldg. 3019 Caust ic  Scrubber and Filter 

A packed c a u s t i c  scrubbing tower has bem designed for t h e  combined vessel 
ana dissolver off -gas  systems i n  Bldg. 3019. 
30 in. dia and v i l l  con ta in  14 ft of s t a i n l e s s  s t e e l  P a l l  r i n g  packing.  

. -_I_-- 

The tower (Ta’ule 1-3) will be 

Table 1-3. Design Basis far Scrii’obel- and Filter 

Combined DOG and TOG flow rate: 
Tower dimensions: 30 i n .  oi.d.. x -Q5 Pi; 
DOG arid VOG contaminants -Lo be removed by scrv.bber and -fi.ltcr-.r 

600 cfm a i r  

Oxides of n i t rogen  -85 
Radioact ive i.od.i.ne 99.9 
Ra.dLoac‘cive ruthenium ( vol-ati le and n o n v c l a t i l e )  99 
Entrarined %-is s ion  products  60 ,. 

Caust ic  concentrsti .on: 5 -10% 
Caust ic  f low rate: k, gym 
Maxiinum pressur2 drop through packing: 1. i.n. €I 0 
Packing: 14 f t  of 1 .5 - in .  s’iainless sted P a l l  r i n g s  
F i b e r g l a s  f i l t e r s :  

2 

removal ef f ic iency  of 99 .9$ (par‘ci.cl.e COUQ’L efricieney) 
f o r  p a r t i c l e s  of 0.2 t o  1.0 IJ- s i z e  
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. -  

Auxi l i a ry  equipmcnl for the scn~bber inc ludes  a 7 O O - g a l  stainless steel 
c a u s t i c  hold tank, t w o  p a r a l l e l  caustic p u p s ,  a s t a i n l e s s  steel entmiruaent  
seporator f o r  the tower e x i t  gas stream, t im p a r a l l e l  modif ied deep bed type 
Pi'uesglas f i l ters,  and a s t e m  Jacket for h e a t j a g  Yne tower ex i t  gas strema 
to prevent condensation on the filters. Remote instrurnmta-l;i.on f o r  panelboard 
c o n t r o l  of the equipm.entJ a causti.c sampler, and an air monitor are a l s o  i n -  
cluded i n  t h e  design. 
wall surrounding the c a u s t i c  ho ld  -Lank and a 1-f t - thick slnacked concre te  block 
wall surrounding t h e  scrubbing  tower. 

Shie ld ing  w5.U be provtded by a 2- f t - th ick  concre te  

3.4 Liquid Waste Systems 

3.4.1 General 

Figure 1-3 shows the plan l o c a t i o n  of a l l  the radiochem.ica1 process and 
These d r a i n  headers are a11 floor dra inage  systems that s e r v i c e  Bldg. 3019. 

buried underground along the south side of the bui ld ing;  their re la t ive  eleTra- 
%ions are indtcated i n  Fig. 1-5. A l l  these dra inage  syslemr; except the trans- 
f e r  pipeline sysdem discharge t o  the Operat ions D i v i s i o n  tank farm :md. waste 
disposal  f a c i l i t i e s .  The r o a t i n g  and tyeat;ment which these systems recefve i n  
the tank  fa-m area are covered elsewhere.  

3.4.2 Transfer P i p e l i n e  S y s t m  

This drainage system c o n s i s t s  of f ive  or s i x  qualiLy f a b r i c a t e d  304L 
s ta inless  steel  pipe l i n e s  enclosed i n  a stainless steel-lined concre te  
conduit. Installation of this system was completed early i n  FY 1959. The 
system w a s  ins ia l led  t o  i n t e g r a t e  the p rocess ing  f a c i l i t i e s  of BZdg. 3019 
with those i n  the Metal Recove~y ?mil.aing (Blds. 3505)> the multipurpose 
f i s s i o n  product  p1mt  (313g. 353-71, the nev hc>ad-end p i l o t  plant b u i l d i n g  
(Bldg. '1527)1 the new l~igh-el_t?vzl waste s t o r a g e  facillty adjacent t,o Bldg. 
2527, and t'ne new Transuranic Hot,  C e l l  F a c i l i t y .  
khat will be pe r fo rm4  by this system are:  

Some o f  the  m,ny transfers 

1. Darex, 3ulfex, acid ZirTlex d i s s o l u t i o n  products  prepme6 i n  131dg. 
2527 w i l l  be routed to Bldg. 3019 for solverit e x t r a c t i o n  reco-er?y operrtiiono 
under the Power Reuel;or Fael Process ing  program. 

2. The high-level wastes discharged  from the first, cycle ext,ractton 
collunri i n  c e l l  5 of '31dge 3019 will be ro1itt.d t o  the Bldg. 2527 was%? storage 
f a c l l i t y  o r  t o  thn F3P (€ildg+ 3517). 

3. The second cyc le  natural u r a n i u m  product thtzt I s  mcovered i n  -the 
Bldg. 3019 so lvent  extyaction system w i l l .  be transfei*rcrrl i;o the Metal Recovery 
Bui ld ing  ( B l  dg. 31505) f o r  f i n a l  p rocess ing  and recovery- operations 

4. The wastes racotTer4 from the first cycle extraction colwmi 0% Bldg. 
3019 durjng trarisuya,Eie procppsing will be concznt ra ted  in a new t i i m t i m  
waste evaporator a.nd then t m n s P p r r e d  t o  Bldg. 3508 for reeovs-%y processing. 



-55 - 

-. As mentioned previomly, th* piping i n  t h i s  transfer s y s t m  was i n s t a l l e d  
urzder very exac t ing  material, fabrL.ca.tion, and insp 3ction procedmres. If a 
le& should develop domewbe re i n  thc piping,  however, the radioact ivi ty  is still 
contained, s ince  t h e  C O I ? C T - ~ + ?  c d u i t  through which thi- p i p i n g  i s  roiited i.s 
l i n e d  w i t h  stainles;s strsel. and. pitched ?or gravi iy  drzLnaga t o  a l.ot? piin$ it-I 

the cor?duit I.ocatsd ,I t nor*Lh of the Metal Recovery 3uLldIng (B3Ldg. 3505). A 
drain from t h i s  l o w  p o i n t  in t'n- conduit coimu~ica%es with a nearby u n d w g  
monitoring tank, which is equipped with 8, l e x 1  d a m  iastzlunent and a t r a n s f p r  
jet f o r  d i v a x i o n  into Blo'g. 3$5. 

3.4.3 

Subheaders bmnch off t Le  main header (Pig.  I~-=j) aid e n t e r  each of t& 
s i x  main c e l l  weas of Bldg. 3019. Thesc sx'oheadem e n t e  each c e l l  on th% 
e a s t  face of" a l l  c,-lls 2xcept c e l l  1, w h e r e  it, entn?rs on the v e s t  e?ll Pace. 
A l l  are centered on the c e l l  facs a n d  located 2 to 3 fi al-ow Liz? c e l l  f l o o r .  
This over-all healer system was installed when the Bldg. 301.9 cell. block 
s t ~ ~ c t u r e  was o r i g i n a l l y  i n ? r t s l l o j ,  1.6 years ago ., 
from s t a i n l e a s  s t r e l ,  ki;l?. neith~r the type of s+,alnlcss steel nor th3 qu&i ty  
of the f abdea t ion  is known. 

Tine e;ystI-?m i t ,  fabricated 

394.5 
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2. The floor d r a i n s  i n  t h e  szmpling gallery, t'ne pent'nouse, t h e  opera t ing  
gallery, and t h e  c o n t r o l  room area. 

3. LaboraLory s i n k s  in the c o n t r v l  room 8,rea. 

14. Tile f l o o r  d r a i n s  and nonradionct,i-ve s inks  i n  t h e  l a b o m t o r y  areas ill tkc 
a n a l y t i c a l  end of  the bu i ld ing .  

Tile eI"f1uen-t condensate and cooli.ug water from a1.l the coils and j a c k e t s  of 
all. r a d i o  chemi c a l  p r o  c e s 8 i n  g ve s s e 1 s, he at e xch an gem, coo 1. e 1:s 

i n  c e l l s  3, h, 5, 6, a n d  7 discharge  -to the c e l l  subhea.ders l i s t x d  under l'~em. 
1 above. 

and con den  6 e 1"s 

All t he  b u i l d i n g  efi"1uents e n t e r i n g  t h i s  process waste system pass through 
manhole KO. 19, l o c a t e d  a t  -the southwest, c o m e r  o f  Bldg. 3019 (Fig, 1-3) before 
d r a i n i n g  t o  Yne Operations Divisi .on ' s disposal f a c i l i t i e s .  ?%e Chcmical Tech-. 
nol-ogy Divis ion  w i l l  i n s t a l l  a l i q u i d  waste monitor i.n th i s  mnr1hol.e and vi11 
ins t rument  t h i s  mon-itor t o  cont inuous ly  rscol-d the act2 vity l e v e l  and. t o  so?,ind. 
an alam ~qheii excess ive  l e v e l s  o f  r a d i o a c t i v i t y  a e  released. This  rzcoid ing  
and alarm i n s t r u n e n t a t i o n  wX.1 be mounted. on %be b u i l d i n g  ' 3 enzer,ge-r!cy panel- .- 
board (Fig. 1-21, 

The Operat ions Div is ion  also p l a n s  t o  monitor  thls s t r e a m  v i t l i i n  their 
j u r i s d i c t i o n  at manhole No. 25- Tae output of  this moni-tor will.  be recorded 
on the BLdg. 3019 panelboard as w e l l  as on. ar! Operat ions Div is ion  panelboard 
f?z Bldg. 3026. 
The Operat ions Division's plans f o r  d i v e r t h g  t h i s  s-t,ream i n  t h e  event  of an 
ae t iv i . t y  r e l e a s e  are covered. elsediere.  

Both record ing  systems w i l l  be equipped t o  Eoimd. an  alairm.. 

Const-mction o f  this waste dra.inage system i s  of  bell-and spigi?t  type 
v i t r i f i e d  tile t h i -o1 l@lOUt .  It w a s  undoubtedly in s t a l l ed  a t  the time 01' the 
o y i g i n a l  b u i l d i n g  c o n s t r a c t i o n  (1944). 

3.4.6 Gel-1 Floor Drain ( C F D )  - 

T h i s  drainage system. i n  of  be l l -and-sp igot  13.a.riron constr.ucti-on a id  wns 
a l s o  i n s t a l l e d  at the t j m ?  o f  -t'ne o r i g i n a l  'ou.ilding cons t ruc t ion ;  it, a lso ,  
now serves o t h e r  building:.; and amas i n  addi t i .on t o  Bldg. 3019 (speci-Pi.cally, 
b u i l d i n g s  and are% 300l, 3002, 3003, 3005, 301-3, mid 3020). As i n .  tile caee 
of  the p rocess  was-k sysI;tim, Yfleee exLerna1 build..l.ng t i e  -ins are t m  'o? r?moved 
from "LE s y s - t ~ ~ ~  befor? p t -oce~s  operat . ions a ~ f :  TeSsldIiGi. i n  Bld.g. 30x9. wh,?:~ 
these ch.anges have been m.:zde, t h i  8 system w i l l  s e r v i c e  a l l  ceM. fl.oor d ra ins ,  
a l l  p i p e  tui?ne.l f l o o r  d ra ins ,  a l l .  hasem,ent arza f l o ~ ~ i ~  d r a i n s  i n d i r e c t l y  v i a  
cell 7 flooin drain, and all radioac-Live sinks and hood f l o o r  d r a i n s  in Sfle 

analytical end i n  Bldg. 3019. 

The f:l.oor dra inage  i u  each of t h e  Power R m c t o r  F u e l  Processing czlls 
( c e l l s  3, 4, 5, 6, and 7 )  cu~rent1.y d r a i n s  i n t o  a 10-in. -ciia f l .oor  sunlp 
which p r o j e c t s  2 to 3 ft i n t o  the t7.oor. TTie f l o o r  d r a i n s  serve as side 
o.verflo.c.rs f o r  t h e s e  f100l~ sumps. Each ~ m p  is equipped with a liquid l e v e l  
a.l.am i n s t r u m m t  a ~ d  ,z tr.a,ns.fer jet; the j e t s  d ischarge  t o  a, comori p r o c e ~ s  
waste c o l l e c t i o n  vessel (N-16) a.nd are used t o  keep t h e  f l o o r  surflps enp'cy at, 
all times, The following modl,ficaCions w i l l  be made to this f l o o r  dra inage  
system under the building conlainnzent .niodifica-ticvn ppagran: 
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-. 
1. 

2. 

end 

The s i z e  and geometry of t h e  szlmps wil-1 be reworked. f o r  c r i t i c a l i t y  con- 
t r o l .  

The g r a v i t y  overflow dra in ,  vh ich  d i scha rges  to t'ne cell Ploor d -rai.n 
sys tern, w i l l  he perm.ar:e~:!.l;l.y capped t o  preven+, air il?l.e&age i n t o  c ! : : ~ h  
c e l l  via t h i s  dyaj-nag? system when t.h,e opera t ing  e e l 1  va,cam of  1.5 ii;. 

I' 0 i s  applied and t o  prevent a c c i d e n t a l  releas? of large m,ounts of 
-2 
I i s s i o n a b l e  ma-Lerial or r a d i o a c t i v i t y  vfa t h i o  dra inage  system. 

Because of the 0.3- in .  nega t ive  pressme t u  be maia.tained i n .  ths w.st 
of t h e  p i p e  tunnel ,  it will. probably be necessary  t o  seal t he  exi.st,ing 

f l o o r  d m i n s  i n  t h i s  area t o  p reven t  air in leakage  v i a  th.e cell f l o o ~  di-ain 
system. One o r  two small.-dimet,er floor sumps equipped wi.t;h 3 z t s  Gischargi.n,g 
back t o  tine process waste collec-ti .on v e s s e l  w i l l  be ?.n&al.lec? as a suh~?t~f . t~. i%e 
for these floor d r a i n s .  
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capac i ty ,  type 309 S N ~  s t s i n l e s s  steel.) f o r  saap l ing  and adjixstment of  
acidi"iy.  IT c y i t i c a l i t y  i s  a problem, samples of t h e  dissol.ver prodac t  
and t h e  a d j u s t e d  f e e d  s o l u t i o n  are analyzed and checked a g a i n s t  the r e a c t o r  
c a l c u l a t i o n s  t o  ensure  the n u c l e a r  safety o f  succeeding 'oatches. 

S t a i n l e s s  s t e e l - c l a d  fue l s ,  such as would be recei-ved i n  the PWP 
progran, w i l l  be d i s so lved  i n  Bldg. 2527. The ad.ju.sted feed soliitionw w i l l  
be pumped t o  Bldg. 3019 via t h e  t ransfer  pi.pe.line and routed. t o  t h e  
ad 3 us tmen t -Lm k . 
2 Solvent  Ex t rac t ion :  Gross F i s s i o n  Product  Removal ( C e l l  5 )  

The f e e d  i s  pumped from 8, t ank  t o  tine first; cyc le  exi , raet ion column, a 
?-in. -dia pulsed column. The aqueous f e e d  i s  contac ted  w L t h  a kerosene 
(Arnsco 125 -82) s o l u t i o n  of t r i b u t y l  phosphate (TBP), which ex-tr;ac.ts the fi.s- 
sionable and f e r t i l e  materials. The bulk of the f i s s i o n  products leave t h e  
column with t h e  aqueous waste, which i s  te raporar i ly  held i n  tanks f o r  samp1.- 
Trig. If no f i s s i o n a b l e  o r  f e r t i l e  materi<al i s  present,, t h e  wastes are 
evzporated p r i o r  t o  s t o r a g e .  If f i s s i o n a b l e  o r  fertile rnatePial f s  found  
i n  apprec i ab le  moinnt, t h e  raff i n a t e  i s  recycled t o  t h e  fee& ad.jiist,mea"i ,%fils* 

4.3 Solvent  Ex t rac t ion :  P a r t i t i o n i n g  m d  Stripping (Cel l  6 )  

The organic  phase from t h e  first e x t r a c t i o n  colwnn will be routed  through 
~ c ~ i e  13 gamma monitor  t o  the s o l v e n t  e x t r a c t i o n  p e r t i t i o n i n g  columns i n  cell. 6. 

gwmz monitor  i s  used as a p rocess  c o n t r o l  i n s t rume l i t  t o  i n d i c a t e  t h e  d.pgre.e 
of  s a t u r a t i o n  of tine orgar?ic phase with t h e  f iss iona 'ole  apd f e t i l e  rnat?r ia l .  
T'wo pulsed coluinns w i l l  be used f o r  the p a r t i t i o n i n g  step. 

F e r t i l e  material (e .  g. thorium) lea,vi.ng t h e  colurnns I n  the apeoils 
phase w i l l  be  concent ra ted  by evapora.ti.on of the solution, which ~dI-1 t h e n  
be adjusted t o  feed condilxions f o r  the second- cyc le  ex tarac t ion  columns i n  
c e l l  7. Fis s iona 'de  material. ( e .  g. pl.u'ionium) l e a v i n g  the col-mnns i n .  t he  
aqu.eous phase wi.11- n o t  b e  concent ra ted  by evapora-t;,Fon, and Tdi.ll be sen.% t o  
t h e  e x t r a c t i o n  colixms i n  cell 3 ,  Americiim an,?. cusiwn l eav ing  the coLuriiris 
j.n t k i e  aqueous pliase ( t r a n s u r a n i c  program) w i l l  be rou.ted to the -tit,aniwi?, 
evapora tor  and t hen  t o  BMg.  3508 v i a  the t ransfei :  p i p e l i n e .  

F i s s i o n a b l e  o r  f e r t i l e  rnzterial l e a v i n g  the paut;ition,l.p.g colimns i n  the 
organic  phase w i l l  be sen t  .to a s t r i p p i n g  colwnn where it w i l l  be 'nack.- 
ex t rac ted .  into a n  aqueous phase.  
s t r i y p i n g  colivnn w i . l l  be  concent ra ted  by evaporati.on and then  ad,jusf;ed. to 
f e e d  condi-tions f o ~  i;be secorid cyc le  e x t r a c t i o n  colmm i n  c e l l  '.(. F i s s i o n -  
z b l e  ma-kr iad  ( e .  g. $33) l e a v i n g  the s t r i p p i n g  c o l m n  w i l . 1  not, 'oc cmcen - 
trated by evapora t ion  but, will be s e n t  t o  the ex1;rac:ti.o~. coizunn i n .  cel.1. 3. 

F e r t i l e  m e t e r i a l  ( e.  g. Ue38)  l.?aving ths 

When no f e r t i l e  m a t e r i a l  i s  p r e s e n t  i n  the fuel. (i.e. f i ~ l l y  enl-iehed 
W235), VIe f i s s i o n a b l e  material l e a v i n g  the sti*ippi.ng co lum w i l l  no t  be 
concenti-ated by e v q o r a t i o n  but  adjusted to feed coneentrati .on f o r  the 
second cyc le  e x t r a c t i o n  columns i n  c e l l  7 .  The :stri.p f low ra-Le to  the 
s t r i p p i n g  columns w i l l  be c a r e f u l l y  c o n t r o l l e d  and instrumented. so %hat a l l  
.the fissionable m,.aterid will be stri.pped from the organic  phase a:b a safe 
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concent ra t ion .  A d e n s i t y  recorder-alarm on the aqueous o u t l e t  stream 
v i 2 1  give warning i n  the event of a h igh  d e n s i t y  reading which would resuLf 
from a decrease  i n  the s t r i p  flow m t e .  

The organic  phase leaving the s t r i p p i n g  c0lm.n should contain no 
f i s s i o n a b l e  D Y  f e r t i l e  material. It has suffewd some chemical and radia- 
tion degradat ion,  hotever, and must be paurified before it, can be re-us?d 
i n  the p rocesso  The organic  phase i s  s e n t  t o  xolvent recovery system lid. 1 
i n  c e l l  '(. 

Lt,.4 Second P Cycle Solvcnt Ex%raction ( C e l l .  7 j  

The second c y c l n  s o l v s n t  e x t r a c t i o n  system consists of  two ptils?d 
columns for exbrac t ion  of fissionable or f e r t i l e  material i n t o  the o r g m i c  
phase and one p d s e d  colunm f o r  back-extrac tion ( stripping) i n t o  t h e  aqueous 
phase. 

The f i s s i o n a b l e  and f e r t i l e  material w i l l  be fu.r ther  decon.tminated i n  
t h i s  cyc le .  The aqgeous raffinate, con ta in i ag  f isai .on pl-o&Jcts, wi1. l  be 
hela t empora r i ly  i n  tanks f o r  s,wpli.ng, and i f  no appreciab1.e i.ossnij EL'? 
detected, will be disposed of by way of the HCW header. to tanks W-5 
I f  losses to the raffinate are detected, the matsrial w i l l  be recycled. ,to 
t h e  first cycle .  

W-6. 

Fertile matericzl from t h e  second cycle stripping col?mn w i l l  be concen.- 
trated by evaporation,. 
-Lhlor ium storage -tanks, and concent ra ted  urani1.m so.lutlons wiLL 'ne tran.sferx+ed 
via t h e  transfer pipeline t o  U1.d.g. 3505 for further process ing .  

Concentrated. thorium so1uti.ons . w i l l  be pplzmp?d t o  

Fissiona1ol.e material ( i . e .  $35) from tbe second cyc le  st,rippin,g co~.plmn 
w i l l  not, be concent ra ted  by evapora t ion  b u t  icill be I-onted- to t h ~  cell. 3 
sol7ren.t e x t r a c t i o n  system f o r  f u r t h e r  purifi.cat-ion a 

4-5 Solvent Rccovery 80. I ( C e l l  7) 

Tle organic ra f f ina+e  from the ?;wo s t r i p p i n g  coiiilnns w i l l  f loir  by 
gravity to a c r l l e c k i o n  tank (225 gal, 42 in. dia, 36 in. I I ? . & ) ~  From t b i s  
t ank  the used s o L v m t  w i l l  be pumped to a G-in.-dia pEillscd col7mn, 
and cont,acted with Oe2 M sodturn carbonate. Any rmextra,@td. fisstonable 
o r  f e r t i l e  matcxiizl rcmai&ng i n  the  orgal?ic phase from pr.evi.o%s cycles 
will 5e extr'ac1,ed i n t o  the aqueous phase i n  this c o l m ,  
r a f f i n a t e  will l"Lov by grav i ty  t o  a poisoned. c o l l e c t i o n  Lank (230 gal, 
k? in. dia, ~ i n .  high) f o r  sampling and meaaureaen?; p r i o r  to d i s p o s a l  
to the  HCW header. 

The aqueoi~:: 
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The organic overflow from the pu l sed  column w i l l  flow by gravity to a 
batch contactor where it will be mixed w i t h  0.1 M sodium hydroxide and re- 
c i r c u l a t e d  by a c e n t r i f u g a l  pump, 
t a c t o r  i~U.1 be directed tc a turbomlxer, where it will be contacted with 
0.1 M n i t r i c  acid. 
the &ove-mentioneil aqueous raf f i n a t e  c o l l e c t l o n  tank, and t h e  organic  to u 
recovered so lven t  collection -tank (475 gal-, 54 i n .  dia, li.6 i n .  high) for 
recycle t o  t h e  s o l v e n t  e x t r a c t i o n  col-caranse 

The organic  o%rflow from t h e  batch con- 

The aqueous r a f f i n a t e  from the turbomixer will f low t o  

233 All fissionable mteria .1  ( e . g .  ri?"', P u * ~ ~ ,  U235, and mix ta re s  of U 
and U235) w i l l  be processed  i n  c r i t i c a l l y  safe eyu-ipmen'c i n  c e l l  3 .  ASter 
ad~ustmr;;lt to feed condi t ions ,  the fissibnable materid w i l l  be e x t r a c t e d  
i n t o  Z;he o rgan ic  phass i n  a 3 - i n . 4 i . a  pulsed col-mn, 
w 2 l l  be collected i n  a c r i t i c a l l y  safe waste t ank  Tor s a p l i n g  prior to dis- 
posal t o  the  HCW header. Losses t o  the aqueous r a f f i n a t e  may be recycled 
to -the first cycle in c e l l  5 o r  t,o a small feed aCiJustment tank i n  cell 3:, 
depending on the materlal being  processed. 

The aqueous raffinate 

The f i s s i o n a b l e  material will be s t r i p p e d  from the organic  phase i n  a 
2-in. -dia pulsed column. 
be coneentrated by evaporation ia a geomet r i ca l ly  safe evaporator .  ?"ne 
concent ra ted  product (-200 g of uranium per l i t e r )  Tr i l l  be s t o r e d  i n  c r i t i -  
cally safe storage tanks p r i o r  t o  packaging and shipment. 

Aqueous product streams conta in ing  umizlm vi11 

4.7 ~ l u t o n i u m  Anion Exchange (cell 3) 

Plu'coniixi solu'cions from the cell 3 s t r i p p i n g  eolimn t ~ i l l  be adjusted. 
to 'the proper fend.  con4l t ions f o r  anion exchmgc a 

columns will be. provLi-Ped. i n  a parallel srmngc!meu.t. 
5 i n .  dia and iiave a r(6-iri. &igh bed of  Pemix'tit SK r e s i n .  

Three azii.on exchange 
Ekch c o l i m  w i l l .  be 

Loadixiq of the rzslin bads w i l l  'oe con.+;rolled. by ''in -plant" material. 
balance. 'The be& are la rge  enough to holrl 'h:Fce 
resin loading .  A n  alpha, i -adiet ion monitor  on the discharge o f  the  r e s i n  
cplmnris, as a secondary co .~ t~-01 ,  w % l l  alarm in th:. event  of bw-akt'nroug? 
of plu'ioniura 

norrrial ope ra t ing  

While one column i s  being lond-ed, another w l l l  be washed, e l~r ted,  and 
recond.it ioned, t h i rd .  column i s  t o  be i isd as stmd.by. TIE plutonium 
:.ri.ll_ be el.uted from the r.;.ain, w i t h  0,6 M - n i t r i c  acid at a concen tmt ion  o f  
approximztely &O Q of  pl-utonim, per 1Z.ter. 
concent ra ted  t o  approximakly 100 g of' plu tonium pcx l i t e r  i n  the geo- 
metrica1Iy safe evaporator and then stored i n  critically safe storage tanks 
p r i o r  to packaging 2nd ohipment. 

!The pl.?xtoni?nui. produ.ct may be 

4.8 

The. organic ra,ffina.te from the c e l l  3 s t r i p p i n g  colmin w i l l  f low by 
c gravity .to a pzlm-p.-raLxed contactor where I.t w i 1 . l  be washed. 71th 0.2 M 

s0d.i.m carbon.ate L1 
w i l l .  'ae discharged t o  8 poisoned collection tank f o r  sasrrl,li.ng p r i o r  to dis- 
p c s d  t o  the HCW headel-. 

'I'h.3 aqueous raffinate from. -the so lven t  recovery on-tac-tors 
- 
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0rgani.c Prom the carSonate wash contactor w i l l  flow by gravi ty  t o  
EL 3 - i n .  -dia packed column where it will be contacted with d i l u t e  n i t r i r  
acid,  After the acid wash the  organic w i l l  be col lected for re-use i n  
the  c e l l  3 solvent extract ion equipment. 

5.0 HAZABD DESCRIPTION 

TWiy Foten t ia l ly  explosive and hazardous mater ia ls  t h a t  m y  reac t  and 
relase la-rge amounts of rad ioac t iv i ty  t o  the environment must be insed i n  
the operation of the Bldg. 3019 solvent extract ion f a c i l i t y .  A sumey o f  
these materials and an estimate of the  max.i_mum probable accident t h a t  they 
might; cause provides the  basis for decreasing the probabi l i ty  of occurrence 
of such an accident o r  t o  Localize t h e  effects of t he  accident. 

5 .1  Radlation 

The Bldg, 3019 solvent extract ion f a c i l i t y  i s  generally used for the  
dissolut ion of hlgli-activity (i.e., >TOO curies/ton) reac tor  fue l s  axil the  
separation of the major f i s s i o n  product a c t i v i t y  from t h e  f i ss ionable  and 
f e r t i l e  material by solvent extract ion.  Z”ne operations involve more t;flan 
1 Q of plutonium o r  
ological  equivalent. 

250 curies  of be ta -garw emitters, o r  the radiophysi- 

5.1.1 Quantity 

The maximum a c t i v i t y  throughput wlll range from a l o w  of 60,000 Lo a 
high o f  800,000 curies  pe r  day (Table I-b). The maxirilwn a c t i v i t y  holdup 
In the  plant equipment could exceed the  throughput values by as much as a 
fac to r  of  10. The highest invantory of  a c t i v i t y  i n  any one vessel  is In 
Yne batch waste evaporator p r i o r  t o  discharge t o  the high-level-waste storage 
tank.  

??he quant i t ies  of a c t i v i t y  i n  vast,e streams leaving the Bldg.  3019 
so lvent  ex%racti.on faci . l i . ty are represented schernatleally i n  Fig. 1-8. 
The dissolver off-gas header w i l l  co l l ec t  o f f  -gas from t he  dissolver, feed 
adjus’cnlent tank, and high -level vast,e evaporator; therefore  it i s  tine 
iiiglzest; l e v e l  gaseous waste stream leaving the  f a c i l i t y .  
t i o n  i s  perfomed i n  the Bldg. 3019 dissolver,  the a c t i v i t y  levels are  at, 
a maxirnwn. 
be released as well as smaller amounts of (-1 cur ie )  and Xe133 
(~‘7 x LOm3 cur ie ) .  Addil;Fonal ac-Livity i n  Yle gaseous was.Le:; i s  cont r i -  
bu-ted by pa r t i cu la t e  pickup f r o m  sparpging. The iaxii-aum amount fron? this 
source Is calculated t o  be of the  order of  35 curies/day using the  model 
proposed by NichoLs.-R Relat ively s m a l l  amounts of a c t i v i t y  w i l l  be found 
in the  vessel  o f f  -gas, i. e., o n l y  entrained a c t i v i t y  from sparging of tanks 
and a i r l i f t s  and from in te rcyc le  and product evaporators. %he c e l l  -off gas 
o r  ventilat,ion system should cnritain ensen.t id.ly no activit .y.  Under normal 
condLt,i.ons, t he  concentrated f f rs t  ex t rac t ion  c o l w f l  r a f f inu te  w i l l  be the  

Waen the dlssolu-  

During the  dissolving s tep  as much as 167 cur ies  of Kr85 could 

“Elsewhere i n  t h i s  s e r i e s  of reports. 



Dissolver Off-Gas 
I ‘lc 

U NCLASSl FI ED 
ORNL-LR-DWG 47733 R2 

20-200 curies/day 

0.2-2.0 curies/day 

Zero curies/&y 

t I I 

Building 3019 Solvent 
Extraction Facility 60,000 - 800,000 

curies/& y 

1 Process Waste L -  

* Zero cvries/day 

1 Int. Activity Waste (HCW Header) 
)llc 15 - 250 curies/day 

k ,- High Activity Waste Storage 60,000 - 800,000 curies/day 

Fig. i-8, Estimated total activity in waste streams leaving the Building 3079 %[vent Extraction Facility. 
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h i g h e s t  a c t i v i t y  waste stream leaving t h e  system. 
o t h e r  cyc le s  w i l l  %e disposed  of via the  HCW header t o  t h e  in t e rmed ia t e -  
a c t  Lvity waste s t o r a g e  and will con ta in  mainly ruthenium, zirconium, and 
niobium. The condefisale from h e a t  exchangers a n d  cooll.ng water from con- 
densers and j acke t s ,  under  n o m a 1  ope ra t ing  condi t ions,  will con ta in  no 

Aqueous was-Les from -the 

R Ct i ' J i  ty. 

All f i s s i o n a b l e  materials i n  the  p l a n t  are accumulated i n  the temporary 

The 
product  s to rage  tanks i n  cell 3. 
plutoniurl, 60 kg of  1J235, 60 kg o f  $33, o r  60 kg of 1J233-U235 iaixture.  
plutonium a,nd U*35 s o l u t i o n s  w i l l  be packaged and shipped after qprecia'id-e 
q u a n t i t i e s  have been accumulated* SolutTons con ta in ing  1T233 may yequire  
reprocess ing  because of t h e  a c t i v i t y  of  t h e  TJ232 decay chaiii i f  licld t o o  
long;  therefore t h e y  will be packaged an& shipped as soot as pclssiblc af ter  
decontamlnation. 

Hold tanks will be provided f o r  60 kg of  

5.1.2 C O I I ~ ~ O ~  

A l l  process equipment con ta in ing  materials t h a t  enit apprec iab le  m o u n t s  
of p e n e t r a t i n g  r a d i a t i o n  are conta ined  wi:Lhi.n Yae massive s h i e l d i n g  w d l s  of 
the conc re t e  c e l l .  
massive sh ie ld ing ,  adequate  unit shielfiing i s  provided f o r  radiati.or! p r o  - 
t e c t i o n .  
process ing .  RLl opera t ions  will be remote and not, require e n t r y  i n t o  t h e  
c e l l s  dur ing  r o u t i n e  opera t ions .  

The results of a sample c .a lcu la t ion  show $hat  .t%lt? r a d i a t i o n  dose rate 

Where process l l n e s  have had t o  be brought outside %he 

No access  t o  the ce l l s  w i l l  be pe rmi t t ed  d u r h g  radiochemical 

o u t s i d e  the 4-f t - thick r ~ o m a l  concreke walls will be of t h e  o rde r  of 0.55 
mrern/hr from a tank  containing 300 kg of urmiium froni a t y p i c a l  u rxa i -m 
oxide power reactor f u e l  (Fig.  1-9). I n  the penthouse area and the south  
wall. of the cells the  shielding i s  4 f t  thlek. Unit  shisldinig i.n the c e l l s  
i n c r e a s e s  the total s h i e l d i n g  o f  tanks from the south w a l l  i n .  m o a t  cases. 
Uni.t shielding does n o t  cover the tanks, howe-fer, and. t h e r e f o r e  the pen t -  
house area, could have spots where the rad ia t ior i  l c v n l s  approach 1-3 mrern./hr. 
7'1-e p.-r!thoin.se and aou<;h m 1 L  areas are limited.=-ac.cess a r e a s  f o r  t h i s  and 
Other reasons given i.n Sect. 5.2. 

T'ne vaste s.treanls a.re c o n t r o l l e d  by either sar ipl ing and a n a l y s i s  p r i o r  

Sec t ion  3.1~ of thi .s  ~epor- t ;  contain:; a d e t a i l e d  d e s c r i p t i o n  
'GO discharge  o r  by r a d i a t i o n  monitors i n s t a l l e d  i - n  t h ?  vasts l i n e s  (e.g. ,  
prCjcesS was.t;c). 
of the mon.i-t,orin.g and divers ion equipraent. 

5.2 C r i t i c a l i t y  

Several. zccidents  have been caused by the a.ccl.den-taJ- accumulation of 
water-moderated s u p e r c r i t i c a l  inasses of  fissionable material. 
feature of the accidents was that i n  each o f  -Yn;'nern t h e  hitid and giost 
powerful s i n g e  corresponded t o  the f i s s i o n i n g  of  approximately 10' 7 neutron:, 
i n  0.2 t o  0.5 sec, followed by bubb1.e formation and/or themrial expansion 
s u f f i c i e n t  -to drive t h e  mix'cure s u b c r i t i c a l .  In s 1 m ~ e ~ & 1  of these cases, a 
neehanicCd poison was added t o  the mixture  af ter  the L n i L i a l  s3uge t o  pre-  
- e n t  rec'um-ence of  the r e a c t i o n  upon collapse of tEie bubbles or cool ing ,  

A common. 
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Assumed Conditions: 

300 kg of U at 2 M 
- Burnup = 10,000 Mwd/t 

Specific power during irradiation 
= 15 kw/kg U 

Cooling time = 120 days 
Tank i s  2 ft from inside cell wall 

4.0 5.0 6.0 
CONCRETE CELL WALL THICKNESS, fr 

Fig. 1-9. Radiation dose rate at cell  face - typical fuel. 
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I n  o t h e r  cases  t h e  accixnulation w a s  al lowed t o  r e a c t  u n t i l  it b e c m e  permanently 
s u b c r i t i c a l  by b o i l i n g  am.$ moderator o r  blowing i t s e l f  a p a r t .  
that as many a s  10'9 or 10 * o r  more f i s s i o n s  might be l iberated i n  such a bof.1- 
down t o  a permanently s u b c r i t i c a l  s i t u a t i o n .  

It i s  p o s s i b l e  

If a c r i t i c a l i t y  a c c i d e n t  c o n s i s t i n g  of an i n i t i d  surge  followed by a b o i l -  
down t o  a n o n c r i t i c a l  s i t u a t i o n  occurred  i n  a process  c e l l ,  the e f f e c t s  would be 
similar t o  those  f o r  an explosion except t h a t  prompt gamma rays  and neutrons from 
t h e  r e a c t i o n  would occur. A serious i n t e g r a t e d  r a d i a t i o n  dose could be rece ived  
through a 4- f t - th i ck  n o m a l  conc re t e  w a l l  from a n u c l e a r  r e a c t i o n  occur r ing  i n  a 
c e l l  (F ig .  1-10). 

5.2.1 Amount; of F i s s i o n a b l e  Material 

Up to 14 kg of  f i s s i o n a b l e  material p e r  day may be processed  (Table I&)> 
and l a r g e r  amounts may be e'cored i n  t h e  c e l l  3 s to rage  tanks  p r i o r  t o  shinment. 
As much as 60 kg of  plutonium, 60 kg of  U235, 60 kg of $33 or 60 kg of  $33- U235 
mixtiire could be i n  s torage ,  awai t ing  t r a n s f e r  t o  sh ipping  con ta ine r s .  It is  very  
u n l i k e l y  t h a t  more than one of t h e s e  s t o r a g e  tanks  w o u l d  be full st any one t i m e .  

5.2.2 Contro ls  

I n  the past, nuc lea r  safety has been maintained by  admin i s t r a t ive  c o n t r o l  of  
f i s s i le  ba tch  s i z e s  w i t h  occas iona l  dependence on s o l u t i o n  concent ra t ion  con t ro l .  
Zuclcar  s a f e t y  i n  c e l l  3 w i l l  be maintained by t h e  use  of geomet r i ca l ly  safe equip-  
ment s i n c e  t h e  h igh  coacen t r a t ions  of f i s s i le  material are higher i n  th i s  cycle .  
Addi t iona l  nuc lea r  safety w i l l  be provided  i n  areas of  t h e  p l a n t  tha t  are no t  
geomet r i ca l ly  safe by t'ne use of €txed poisons  (6% boron, Pyrex glass Rasehig 
r i n g s )  i n  t anks  where a c r i t i c a l i t y  s i t u a t i o n  could e x i s t .  
t o  prec lude  a nuc lea r  s i t u a t i o n  have been o r  w i l l  be  provided as fol lows:  

Addi t iona l  c o n t r o l s  

Adrninis t ra t ive Control.  S t r i c t  procedures  f o r  ba t ch  and concentra- t ion con- 
t rol .  i n  Bldg. 3019 wj.11 i nc lude  i n s t r u c t i o n s  f o r  obv ia t ing  the r e l a t i v e  inaceuracy 
of reac%or c a l c u l a t i o n s  and w - i l l  provide that a l l  e s s e n t i a l  chemical c a l c u l a t i o n s  
be checked by more than  one ind iv idua l .  O f  p a r t i c u l a r  concern i s  the problem of 
p1u.toni.m p r e c i p i - t a t i o n  i n  the d i s s o l v e r  as a result of  i n s o l u b l e  polyner forma- 
t i o n .  
methods f o r  adding reagents  Lo t h e  d i s s o l v e r  t o  enmire that the a c i d  concentra-  
t i o n  cannot drop below a c e r t a i n  predeteiminm? I-evel, probably  0.6 M, i n  a d d i t i o n  
t o  c o n t r o l  o f  ba tch  size. 

Zere it wYL1 be a b s o l u t e l y  necessary t o  provide  reliable a d m i n i s t r a t i v e  

I 

Contro l  i n  t h e  Event o f  Vessel  Rupture. L f  a t ank  should rup tu re  as t'ne 
result o f  a p o s s i b l e  c r i t i c a l  r e a c t i o n  o r  o t h e r  cause, the s o l u t i o n  w i l l  d r a i n  
t o  the c e l l  sumps, and these s o l u t i o n s  m u s t  n o t  leave the c e l l  via  ari uncon t ro l l ed  
routi.:. T h i s  w i l l  be  provided €or by making the sumps geornetr ical ly  cafe and ensur -  
i n g  that  they  can be emptied on ly  by j e t t i n g  Ihrough a n  in t e rmed ia t e  vessel tiiat 
i t :  c r i t i c a l l y  safe. The in te rn-edia te  t ank  w i l l  be f i l l ed  w i t h  glass Raschig r i n g s  
f o r  c r i t i c a l i t y  con t ro l .  

S t r i p p i n g  Columns and I n t e r c y c l e  Equipment. St;r.i.pping columns and i n t e r c y c l e  
equipment w i l l  be c r i t i c a l l y  safe t o  provide  a g a i n s t  t h e  bui ldup of  it c r i t i c a l .  
mass of  U233 i n  the event  of a, l o w  s t r i p p i n g  s o l u t i o n  flow in t h e  Thorex f lowsheet .  
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Fig. 1-10. Integrated radiation dose at cell face - nuclear incident. 



Table 1-4. k ~ o u n t s  of  Radioact ive and Fissile Material Handled 

Max. Wroughp& 

Extrac t ion  Maxirnwn P1ari-t Material, Activi ty ,  In Plan t ,  I n  High - a c t i v i t y  
Solves; t Daily Fissile 

Waste Evap., curies 
~ Fuel Process curies day curies 

Deplezed or P u r a  1000 Xwd/% 300 kg 5 0.9 kg PU 7-59 000 820,000 
nom& u slugs 

560, ooo 

Pu -Lu Purex 90% burnup 0.4 kg Pu 0.4 kg Pu 200,000 450J 000 200,000 

Thorex 3000 g u~~~ 120 kg ~h 0.36 kg $33 129,000 l? 5 S 0 J  Goo 1 , 100,000 DL233 
per tm 

Noadome s t i c  TBP -25 20$ bumup 25 kg U 5 kg $35 200,000 240,000 
research 
reactors 

PEiFP 2 
CETR 
Rural Coop. 
Boras IV 
m B R  
F1JC -xc 
EGCR 
CPPD 
PRaC 

morex 
Tnorex 
Trio res  
Purex 
Purex 
Purex 
Furex 
Purex 

20,000 l iwd / t  120 kg Th 10.5 kg t 7235 
5 500 120 kg Th 5.G kg U235 
5J OGO 120 kg Th 1.8 kg U235 
7, lcoc 300 lig U 14.0 kg U235 
10,000 200 kg U 3.7 lig U235 
10,000 300 kg U 7.5 kg 
3,000 300 kg U 9.0 kg V235 
1, GOO 300 kg U 0.75 kg Pu 

, J  

800,000 
21co,000 
360, 000 
500,000 
600, ooo 

400,000 
60, ooo 

7WJoOo 

7, 9T0J Oo0 
3 J 100,000 
4,640, 000 
5,230, ooo 

7, 120,000 
4,250,000 

71 770, OoG 

660, OOG 

I 

I 
u" 
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Addi t iona l  c o n t r o l s  on the column w i l l  be a low flow aLarsa on t h e  s t r i p p i n g  
s o l u t i o n  being fed t o  t h e  colwan and a d e n s i t y  recordel- alarm i . n s t m n e n t  for t h e  
aqueous product  s o l u t i o n .  

Nad-iation P r o t e c t i o n .  Ce r t a in  areas of Bldg. 303.9 will be limited access  
areas i n  o r d e r  -Lo decrease  the  p r o b a b i l i t y  of‘ hi.& r a d i a t i o n  exyosures dur ing  a 
c r i t i c a l i t y  i n c i d e n t  as 3 x 9 1  as r o u t i n e  p l a n t  opera t ion .  
excess ive  personnel  exposure w i l l  be: 
dur ing  plant opera t ion  and dur ing  shutdowi w i t i l  the loca‘clon, quantity:  and con - 
cen’cration of  a11 f i s s i o n a b l e  m a t e r i a l  w i th in  the ce l l  has been determined; 
(b) l imited access  t o  t h e  B1d.g. 3019 south wall area,  penthouse, and p i p e  tunnel; 
arid ( e )  prov i s ion  of cr i t i .cal i l ;y  alarm ins t rumenta t ion  i n  each c e l l  end proee-  
durcs  f o r  b u l l d i n g  evacuat ion.  

Measures taken to avoid  
(a) t o t a l  exc lus ion  from process c e l l s  

5.3 Chemicals 

Among t h e  chemicals listed t h a t  have a l r e a d y  been a s s o c i a t e d  wi th  explosions 

The e x t e n t  o f  t h e  
i n  radiochemical p rocess ing  ope ra t ions  are t r i b u t y l  phosphate (TBP) and/or i t s  
degrada t ion  prod.uc-ts and the  decontaminating agen t  Turco 4501. 
hazards  involved i s  d i scussed  i n  Sect. 5.1+. 

5.3.1 Quantity 

Chemicals i n  a d d i t i o n  t o  the hazardous f i s s i o n a b l e  and fertile materials and 
f i s s i o n  prodincts used i n  Bldg. 3019 are divided,  f o r  convenience, into ttm groups: 
(a) those used wi th in  t h e  p rocess  equipment ir! the process ing  of nuc lea r  fue l  and 
(’0) those used f o r  decoutamirmtirig the process  equipment and b u i l d i n g  f l o o r s  and 
w a l l s .  The i n v e n t o r i e s  are given i n  Table I-?. 

5.3.2 Cont ro l  

Tile co1it.l-01 o f  organic  chemicals i s  covered. i n  Sec t .  5.4. Strong a c i d s  and 
al .kslis  r e q u i r e  ~ o m e  degree of con’crol, but t h e y  are handled on ly  by t r a i n e d  and 
experienced personnel and are n o t  coasi.dered hazards  under t h e s e  coridit ions - 
Analysis  and cont ro l ,  w i Y I  approvals  f o r  safety-, of  all chemicals e n t e r i n g  the 
p l a n t  will be exe:rcised, 

5.11 Firc and Explosi.on 

Accidents which may s c a t t h r  the s e v e r a l  htwd:red thowand curies of a c t i v i t y  
t h a t  may routine1.y be found. Tn the pla~t,, i n  tine probable  order of their severity, 
are: chc-mical de tona t ions ,  o t h e r  chemical explosions, f %res, and c r i . t i c d i _ . t y  
inc lden t s .  For the purpose OT ‘this report 8n explosion w i l l  be considered as 
t h e  product ion  of a Large m o u n t  of u s u a l l y  hot gases from a smaller volume of 
.liquid, s o l i d ,  o r  gas. For explos ions  other  than  detonat ions,  -Yne peak pres su re  
c r e a t e d  by- an explosiou! i n  a vessel. w i l l  be cons idered  the equilibrium pres su re  
t h a t  r e s u l t s  frvm a constant-volune ad.iaba2;i.c a d d i t i o n  of the heat of Lhe explo- 
s i o n  t o  the gaseous p.ro&ic:-ts. A de tona t ion  w i l l  be considered as an explos ion  
G’nat occurs very rapidly ( l e s s  than  about l msec). A de tona t ion  i s  charact ,er ized 
by brisance, o r  shat ping effect ,  which is caused. by a ve-ly e n e r g e t i c  shock wave 
that  fo:rms and t r a v e l s  sse-ry rapidly away from t’ne so’?z~’ce of  t h e  explosion.  The 
peak pressure i n  such a stlock wave may vary from lo5 t o  I atmosphere, depending 
on the type of deton&t,ion. and tne  d-istarice from it. 
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Table 1-5. Process  and Decontaminat,ion Chemicals 

c -- - 
Approximate P o t e n t i a l  

Chemical Inventory  us 2 Hazards 

Solvent  Ex t rac t ion  Process ing  
_I 

TBP 2 drums, 
110 gal 

30$ TI3P-Amsco 4000 l i t e r s  

60$ H N O ~  (13 E) 1000 gal 

3 
NaNO 6-8 100-lb 

%ags 

I n  makeup tank and 
e x t  m e  t i on c sl.umns 

Fuel d i s s o l u t i o n  and, 
a f te r  dihitiorz, i n  
scnzl;, and s t r i p  
s treolms 

To n e u t r a l i z e  a c i d  
wastes; t o  d i s s o l v e  
Al jackets from fuel 
e 1 erne n t. s 

In removing Al j a c k e t s  
t o  reduce 82 formation 
(> 1-00 g NaNO / l i t e r  
decreases  evoh.Lion 
ra te  t o  minimxn of 3 
l i t e r s / k g  Al) 

FE ( O S O ~ N B ~  )2 O Q P  13-gai S t r i p  column hold ing  
earboy, g l a s s  rcduc tan 1; 

C a t a l y s t  f o r  HNO, 
rerooval of  A1 ja2kets 
f r+om thorium 

DIBAN ( 3.5 M Al, 
5 . 5 PJl OH -) 

NaF 25-50 YD Thoriim d i s s o l u t i o n  

LO carboys 
130 gal 

As s a l t i n g  agent  and. 
i n  Peed- adjustrrien-1; 

I 

I 

ca ta lys t  

F i r e ,  explosion 
(energy  r e l e a s e  
on explosion of 
n i t r a t i o n  pro- 
t lucts -1000 
Btuu/lb TBP) 

F i re ,  exploslon 

Fi re ,  explosion 

Oxidiziug and 
n i t r a t L n g  agen2, 

H evolu t ion  i n  
df s s o lv ing  A1 
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Tab1 e 1-5 ( cont inued)  

Approximate P o t e n t i a l  
C h  a n i  c a1 Inventory  Use Hazards 

Solvent  Ext rac t io t l  Processing 

H PO 
3 4  

1.2 -1% 
b o t t l e s  

I n  thorium process ing  

FeC,04 25 Ib In t h o r i u n  processing 

A~(NQ ) 2 M 20 13-gai S a l t i n g  agent; use i s  
carboys vari ab1 e 3 3' - 

Na CO '750 l'u, 2 In solvent repul-ifi  - 
K r a f t  pap e r cation 
sacks 

2 3  

10 I-b 

Pmmoniura c i t r a t e  25 Lb 
-. 

I n  so lven t  r e p u r i f i  - 
cation on t e s t  basis 

I n  ion  exchange treat-  
ment of  u233 

Acetic a c i d  1.2 3.5-111 
bottles inent of 1J2!33 

I n  i o n  exchange t rea t -  

Re 6 in 100 lb Ion exchange 

Solvent, Ext rac  t i o n  Equipment and Building Decontamina-tion Chemicals 

Turco -4501R l i  t o  6 drums, Decontaminating i n  - Fi re ,  expl-osioa 
(alkalifie <amines 220-330 gal side prw'ess equip- (energy  ye lease  
a.ild organic  sa.l-to) men t on explosion of' 

n i t r a t i o n  pro- 
duets  -500 Btu/lb 
Turco 4501.4 

1 dim, 55 gal. Used a fbe r  water Strong o x i d i z i n g  

'ilurco -11 5 0 1 ~  t r e a t  - 
rnen'L 

Turco -4502 
( a l k a l i n e  KZ/,n04) wash following age!it 

Turco -4512 1 drum, 55 gal Recoimnended as flush 
af te r  1.150~ 

HF None D e  c o n t u m h a t i n g  i n  - 
side p rocess  equip- 
ment; used i n  q u e -  
ous HNO 

Personnel burns 

3 
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Approximate Potential 
Chemical Inventory Us e E-Iazards 

Scjlvent Extraction Equipment arid Building Decoiitarninution Chemiea,ls 

Oxalic acid 2 bags, eo0 Ib Decontavuinat Lng 
equipment 

Tartax-ic acid 2 bags,  200 lb Decontaminating 
equipment 

Nrt Pi) 
3 4 25 Decoritaminat i n g  

ecp ipment 

Tureo - 4324 6OQ-S_% dram Wal and f l o o r  
de con tm-i n a t i  on 

S u l f m i c  acid 4 cartons, Wall and floor 
100 l b  decoritaminat ion  

VarSou.s COM- 200 lb s o l i d s  W a l l  and f l o o r  
mer c i a1 deeontawination 
detergents 
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I n  general ,  i f  ~n e x p h s i o n ,  f ire,  o r  criticality a c c i d e n t  occii.m i n  a 
procc3:ss c e l l ,  a c t i v i t y  may escape through t h e  c e l l  wal.l-s, e e l 1  ventila-t:ir:m sys - 
t,em, or vessel off-gas. If the c e l l  wa.lls are s t ruc tu ra l1 .y  s t r o n g  and h e m i l y  
shj-elded and the cell and vessel off-gas passes through shuck- re s i s t an t  f i r ep roof  
f i l ters ,  l f t t l e  actLviLy will escape from the process cell. 

._. 
k%eh of  the ai-garlic cheinical.s, i nc lud ing  TBP, Pmsco 1.25 -82, siilui;j.ons of 

tbese, and Turco &TOM, is a potential fire hazard.  Poteri-LiaLly explos ive  coni- 
pourido can be formed by Yne n i . t m t i o n  of TBP, and b5OlA wi th  h o t  n i t r i c  acj-d.. 
One pound of TBI’ when completely n i t r a t e d  could  form I l b  of  expl.osive butyl 
n!.trate having an  esttmated energy release of  1000 Mu.. !Pureo 4501A con.’cai.ns 
large axounts  of ethanol. mines. 
pl..etcly n i t r a t e d ,  coulsi fonm 6.5 lb of e t h y l  n i t r a t e  having 8 maxirniun energy 
release of 500 Btu .  Evaporatnrs  that r e c e i v e  aqueous stremw c o n t a h i n g  n i t r i c  
a c i d  f r o m  sol.vent e x t r a c t i o n  colimns are p a r t i c u l a r l y  suspec t  , since erratj-c: 
eoluma ope ra t ion  can .result, in t h e  carryover of some organFc i n  t h e  aqueous 
strean. 

It is estimated Cnat 1 lb of Turco h5014, corn.- 

EXPI-osions can occur  i n  ecplpment i n  which hydrogen i s  Ij.berated, i r ic luding 
t h e  d.issolver i n  which aluminum jackets are removed, dissolver o f f  -gas v e s s e l s  and 
l i n e s ,  and s t o r a g e  tanks  f o r  r a d i o a c t i v e  s o l u t i o n s .  Mixtures of  hyd-rogen and air. 
below about  10% H 
pressure ,  about 1$0 psi. 
large tanks wi th  the peak p r e s s u r e  no g r e a t e r  than about 3OO p s i  arid in v e s s e l s  
of very l a r g e  length- to-d lameter  ratio, up t o  about 1000 p s i .  

w i l l  emlode wi th  t h e  peak p r e s s u r e  t h a t  of t h e  eiyuilibritm 
Above about 10% H i n  air, the mixture can detonate  i n  

2 

“. 

Explosions may a l so  occur when c e r t a i n  mixtures of orgafiic l iquids and. a i r  
are ignited. I n  general, it i s  suspec ted  that un les s  the mixture  i.s a t  a pres- 
sure cons iderably  i n  excess of  atmospheric -Yne peak pressui*e developed i s  
essentially t h a t  of EL low order explosion and not, a detonat ion .  

5.4.1 Control. 

Measures t o  prevent explosion from so lven t s  that are held i n  tanks  oz” that 
l e a k  o u t  i n t o  t h e  c e l l  are: 

(a) Only- explosion-proof e l e c t r i c a l  fixtures, wiring, and 111,otors w7.1.1. be a,pproved. 
fur Instal.l.atio,n i n  t‘ne ce2.l.s and ad- j scer i t  weac. 

(b) Eap~ipnent  such as MSA i n f r a r e d  det,ectc)r:; wj-11 be used. to d e t e c t  e.xpl-cr8ive 
con.centratinns of organic  rriaterials . Sampling poi.nts w i l l  be st,ra.teg?. calljr 
spaced through.ornt, the c e l l .  The detect,ors w i l l  d a m n  at a percentage of t h e  
lower  eq los iu -e  limit for the detected.  organic .  

( e )  A water fog sp~ay‘  system. will be i n s t a l l e d .  I.n Yn.e c e l l  f o r  extingui.ahing 
f i res  and/oi* for explosion control.. 

Nhenever- a process stream i s  conccntra.-i;ed, there i s  a p o t e n t i a l  source of  
explosion because of .Lhe possibi. l . i ty of  co l l ec t ing  organic  phase i n  the evaporator, 
followed by evaporat ion i n  t h e  presence of n l t r i c  ac id .  The fo l lowing  p r w e n t i v e  
measures 1~il.l ’oe used: 



-73 - 

(a) Gross a.moimts of organic  phase w i l l  be removed from t h e  acpJeous streams by 
a decantkr p r i o r  t o  concent ra t ion  by cvapora t i  on. 

( b )  Dissolved TBP w i l l  be  removed from product  streams by stem s t r i p p i n g  p r 3 . 0 ~  
t o  evaporat ion.  

( e )  Dissolved TBP i n  recyc led  streams w i l l  be degraded by s i rmer ing  for several 
hours  a t  a temperature  below 120°C, prior to f i n a l  feed adjustmerit arid re- 
cyc le  i n i o  t h e  process .  
would p rec lude  an exothermic reaction if organic  i s  p resen t .  ) 

(Data from S R P  i n d i c a t e  t'0a-L such a proeeduri: 

(d) S t e a m  pressure on evapora tors  w i l l  be l i m i t e d  t o  25 psig,  and -the sol.ution 
temperatime -to 120% .* 

( e )  A l l  evapora tors  will he provided w i t h  a il:eans f o r  remote emptyj.ng. 

( f) Large vents will be provid-e& t o  prevent  p r e s s u r i z a t i o n  of the eva-porator. 

(g) When acid must be removed f o r  feed adjustment,  i t  w i l l  be done by a stem- 
s t r i p p i n g  'technique. 

Wi"sl? t h e  controls o u t l i n e d  above, it i s  felt t h a t  -Y?e mount of  0rgsnj-e 
so lven t  e n t e r i n g  evqora-t;ion equipmen.t cea be l i m i t e d  t o  a maxiaum o f  1 gal. 
Under ,the proper  condi t ions ,  I gal of 30% !TBP i n  Arnsco could. form approximately 
3 1.b of explos ive  b u t y l  n i t r a t e  h a v h g  an enzrgy release of about  3000 Btu. 
'Foe prb-ilnai:y containment s h e l l  ( c e l l s )  vou1.d con ta in  an explosion of  t h i s  raagni - 
'iu-de. 

Kydrogen given of f  d u r i n g  t h e  jacket-removal s tep  i s  d i l u t e d  t o  below t h e  
lower e q l o s i - v e  l i m i t  wi th  ai.3'. 
equipment 'wtII be used t n  d e t e c t  hydrogen i n  the di.:molver o f f  -gas syst,em. 

A s  an a&d.Ftionn.l. p recau t ion  hydi-ogen d e t e c t i o n  

waste so.i.utiionc may z . c c m u h t e  dangerous quan t i t i . e s  of  r a d i o l y t i c  hydrogen. 
An a i r  spargo sweep ( F i g .  1-11> w i l l  be used. on these vessels to prevent  accuriu- 
lati-on of hydrogen 

P rOpr l e t a ry  org;znj.',7 decontaminants are recognized as a ser ioi ls  explos ive  
hazard  when hea ted  i n  con tac t  vi.-t,h concentrated.  n i t r i c  a c i d .  The a d d i t i o n  of 
ni t y i c  acid. t,o comrtlercial orgaii ic decontaminents wi th  t h e  resul t ing n i t ra t ion i  
of t h e i r  o rganic  cons t i . tuents  could. resul-t i n  the formation of a g g a n t i t y  of 
explosive material eyuival.ent Lo about bal-P -the tseight of reagent present 
i i i i t i a l l - y  ( i . e . ,  gp to 300 1.b of  exp1.osive). A detonat ion  iiivolvirig t h i s  
m!ount of e.xp.Iosive ~o1.11.d. pierce tli? secondary con-t;ai.nment s h e l l  of t h e  building; 
however, s i n c e  n l . t r i c  a c i d  i s  no t  a reagerlt i n  tne recoiiimended decontaminating 
procedure,  t h i s  hazard  i.s not considzred a "credi.bl.e" acc lden t .  The recommended 
de c on-taminat, J.ng p TO c edure i E?, : 

++G. S. Nichols, SRP3 Chem. Tech. Illiv. Seminar, Nov. 25, 1959. 
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UNCLASSIFIED 
BRNL-LR-DWG 47384 R 1  

0.1 

ACTIVITY OF SOLUTION, d/min-ml at 0.8 rnev/d 

Fig. 1-11. The air flow required to dilute radiolytic H2 below 4 %. 
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ZnstruYnen.t;a:;ion for moni to r in .g  tl?c s i r b o m e  a,ct,i.vi.ty levels ana the radi - 
atS.1~1 levels of the varions s,j:eas o f  the  bui3.d.ing w i l l  fomn an irfi-por'iant, part 
of the Bidg. 301.9 c o 1 ~ t . ~ , i ~ i ~ , e ~ l i ;  f a c l l l t i e s .  Szieh. i.ns-t:c-imnienls  ill be mquired 
f o r  the  d-etect ion and control of accidental. activity re1.eases t o  secondary 
containrnent areas and f o r  the evaluation o f  c,ircumst,ances responsible f o r  such 
occurrences.  Fortunately,  m o s ~  o f  t h e  .;.iistiwneritatioi.i requfred ( ~ a . k i l e  I -6)  is 
already avai1.a'ol.e from o the r  programs 
this i n s  t rmen-Lat lon under t h e  building conta,l.nmei;z'~ progran w i l l  be ,that, re - 
qui.red f o r  modifying t'ne 1:.nstxrccnzents so  that, a1.l receivers and da-m-s can be 
located on the 'ouildiiig emergency panelhoal-d.. 
sary t o  purchase two addltiona.7.. al-plia a i r  monitors and, two ad.di-Dimn1. beta- 
g?ama cons tan t  a i r  monitoring unitsu 

Most of thf- expense associated wLth 

It  rill probably also be aeces - 
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Table 1-6" Airborn? ActLvi ty aad Badtation Detection Ins t ixments  -- 

le 

1.. 
1 
2 

2 
2 
3 
1 

1 

1 3 

1 
2 
2 
pa 

1 1 

9 

12 

12 

12 

1 2  
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Tab1 e I - Eiriergency ?anelboard Pnnt - r i .mqta t ion  

7 ea 

2 ea 

Flow recorders:* total T l u w  and i nd iv idua l  Plow t,l?rough each of 
three p a m l l e l  bavkc, on the 3020 I"ilte-* p i t s  

4 ea 

3 ea. 
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( e )  Close al.1 v e n t i l a t i o n  intake:; and. a t t i c  .ventas in the s.-,cond.ary co~stairment; 
'uarrj..el- on. the no-t-th a i d e  o'; tne bu:il.ding an3  o p a  al.1 control. room m o f  
vents. 



... -~ ........ 
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A l l  volume measurements are cnl-1-ected foi- i;ernperrz-ture. Saiip1.e~ are wit%l-  
d . r m n  from. the th.oroughly mixed a d j u s t e d  s o l u t i o n  and submit ted f o r  ana lys i s .  
Suf r ' i c ien t  samples are witharawn frcm each l o t  of soliution rne;ssured t o  rninlmize 
the l i m i t  of e r r o r  ociated.  wiYh the analytical d:zta. Cased 011 the coi-rectt~d 
volume a d  t h e  analy.ticaL data, th.e wn,ount of valuzble material .  i s  ca l cu la t ed .  
The material. input t o  ?,lie p l a n t  if; d e l e m i n e d  8 s  the d.ifferencc i n  the t o t a l  
material. i n  the accou.n-L&i.lity tank befo re  and. a . f l e r  a t r a n s f e r  of a given Lot 
of 3,dJu.sted. s o l u t i o n  t o  the feed head tank. 

The procedures to be fcUowed. by the opera.t ing personnel  i n  conducting 
accountabi l i . ty  measurmentij3. i.. e. ,  rnfxing, sampling and szrnp1.e handling, data 
logging, auld t r a n s f e r r i n g  solution to and from -the accou.nta'nili-Ly tarik are 
given i n  de ta i led  r u n  sheets. R.aw deta are logged i n  t i e  data log, vhlch i s  
kept Up to date by the u p e r a t i n s  shift  supervisor. 
by the d - a t a  g r o ~ p  b r i n g  the crunulative totals o f  material i npu t  forward.. 
S i m i l a r  data are kepi:, for wz.s.te a n d  produ.ct st,rea;ins l eav ing  the p l a n t  so that, 
plant holdup can he deternine3 at any time. 

Dai ly  surnniaries prepared 

7.1. '7 Solvent E x t r a c t i o n  

The adjusted feed s o l u t i o n  i s  cont inuous ly  proceased by so lvont  e x t r a c t i o n  

I 

through ,E p a r t i t i o n i n g  cycla .  
second so lven t  ex-t:raction cyc le  arid i . so la led  on anion exchange r e s in .  TI.e 
separated uraniun i s  proce.6sed tbrou.gh two ii7,ore solvent e x t r a c t i o n  cycles ,  one 
of idliich i s  located. 5.n Bldg. 3505 where the fFnal uranium product  is freed of' 
s o l ~ r e r i t  by steam. stripping a.nd concent ra ted  by evaporat ion t o  about  400 g o f  
uranium p e r  L i t e r s  

The separated.  plutonium i s  processed  through a 

Plutoniwfl product  i s  stored. in .  tanks conta in ing  a f ixed.  poison :matrix,. 
ALL the  plu-ioriium p:rocessi_.n,g equipment dorisistrem o f  t h e  p a r t i t i o n i n g  cycle 
i s  of gecmetrical.l..y safe desigrl. Q I -  i s  poi.smed, xiYn f i x e d  poisons. 





7.2 Preventive MaintenancE - 
Gene:r*all.y, major maintenance t o  mechanical items w i l l  be  conduc'ied dur ing  

scheduled plant shutdowns. The items w i l l  be decontaminated i n  place befo re  
t h e  cu'olc1.C: s h i e l d s  h o u s i q  conta ined  items a r e  opened f o r  access  t o  t h e  equ.jp.- 
rflent, Wom and corror:?,ed. p a r t s  w i l l  be rep laced  before resuming opera+,ion. 

S ince  a l l  d r i v e  m i t s  and  p m p s  ( excep t  one) are located.  i n  t h e  p ipe  
tunne l  to d ~ i c h  access  i s  limited, routine maintxmance of these i tems on a 
weekly basis i s  possibk. However, pump head.5 t h a t  handle  r a d i o a c t i v e  s o l u t i o n  
m1.1~ 3; be p?r.tly decontaminaLe3 'nefore t h e  surrounding shLeld. i s  opened. 

7 3 Nonroi-itine Op-rations 
_I_ 

7.3.1 N e w  Cheriiical Flowsheets 
-" 

New f lowshee ts  are tc-.jted as 8 part of t h e  development program. Frequently,  
one -sho-L prograins are comp1.2ted t o  recovsr small allouilts of rare o r  uiiusunl. 
m a t e r i a l  i n  which tine Cominission has a.n i.nteresl;. 

Before an.y opera t ion  i n  t h e  p l a n t  i s  started, new flowsheets a r e  examined 
fop chemi-cal corflpatibili.t,y of all reagents  t o  be used i n  t h e  program, t o  
recognize and. el iminate f i r e  and explosion hazards,  and to minimLze t'ne r a d i  - 
s t i o n  a~d. hea l th  1iazard.c; e Detailed run and check s h e e t s  are followed which 
c a l l  a t l e n t i o n  t o  a l l  known and recognized hazards  and a n t i c i p a t e d  emergencies 
t ha t  exist, o r  imy arise. 'The opera.t2ing procedures  -to be followed are reviewed 
by tlne committees concerned xitb r a d i o a c t i v e  operations and those  concerned 
wl.th p rocess ing  of fissionable matwials. Only a f t e r  t h e i r  approval i s  gi-veri 
are operatious a . l i o ~ n d  to begin, e 

,? 
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t h e  area, wi.11 be fami liar wi.th 'che EqUl.prijent in se rv ice  and the t:xi.stir?g 
conditions 'chat constitute hazards, a l l  of vlnich have been made clear t o  hi.m. 
H-is  woi-;ii.ng time wiI.1. have przvi.ously been detennined, and ssi~en the  end of 
t,his intei-Val. i s  approached, the vcj1-kiilan. w i l l  be recalled. from 'die area. !Eie 
craftsman or operat.or ~Cl.1. be familiar with t h e  opera t ion  of doslmete?-s and 
survey i n s t r u m e n t s ,  In general ,  crszf'i,sj-ne~? w i l l  work in pairs, one at tile Job 
in view of m e  o t n e r  $fro stands clear of  t he  r a d i a t i o n  zone until. i_-t is h i s  
turu, and who during tAis period i s  prepared. to assi.st the o t h e r  out of ihe 
zr*t'~. in klie ever,-t or" an emer 
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3b. Concurrent. with  3a, cormnence o r d e r l y  shutdown procedures f o r  all 
process ing  ope ra t ions  F i r s t  cons ide ra t ion  should be given t o  a2.l factors 
'L1ia.L .wi.ll decrease  .the load. on Yne DOG an.d VOG systems servicing the process  
( s h u t  down a11 spargers, samplers, a i r l i f t s ,  eke.  ) . 

3c.  Coneurrerit  w i t h  3a, check t h e  3020 s t a c k  a c t i v i ' i y  yelease as  i*e- 
corded on t'ne CTD CAM device ,  If t h i s  inst:rumen.t does not confirm Yne relea,r,e, 
1-equest -Lhal; the ins'ciwnent c i r c u i - t  for t h e  Operat-ions Division instruxient be 
checked. buts 

4. Resumption of the Blrlg. 301-9 COG aye-te:rri via Llie Pi.]-e F i l t x r  System 
sboi1l.d be estnbl- ished as quickly as possible. Resimp t,i.on of discharge  -io 
the 3020 stack,  hove-ver, should no 1; be undertaken wi'i;hout f irst  ob'iain Lng 
Laboratory Management approval.  

T'ne above procedure assumes that the Operat ions if-i.vision monitor will 
sound .the b u i l d i n g  alarm,. If  he reverse should occur, wi.tJi the CY13 liionitor 
aound.i.ng t'ne alam, the  procedure should. be -the s m o  except t h a t  ma-nu.al. 
a c t u a t i o n  of tlnc a l t e r n a t i v e  scram would be mmda.-t;ory s i n c e  r;h-is ins'crwnen t 
w i l l  not. be wired f o r  automatic  actu.at ion.  The l ike l ihood.  o f  such a n  occ!zr- 
rence ri.s remote, however, s i n c e  the Operati-ons Divisioii instrument -d1.1 be 
a cons iderably  more sensitive and  reliable inst.rument. 
Div is ion  instrument  w i l l  be sensitive t o  a lpha -ac t ive  matxria1.s as wel.1. as 
to be ta -gama-ac t ive  materials. ) 

(The  Operations 

8.2 Process  Off-gas Release 

'The fo l lowing  proce6tirr.e should be followed whzn the Operat ions U i v j c i o n  
aciivity monitor  i r i  the process  off-gas header, l o c a t e d  downstx-mm of t h t  
B1d.g- 3019 ,~cm'aber-fiLter i"izc-ili ty, sounds nu alarm i n  t h e  bui I d i  ~y;, 

1 a C?&l t h e  Operat ions Di .v is ion  and recpe:it addi ' i ional  p ro t ec t ion .  
Since the O-peratfoins Divisi.on w i l l  normally subJ e c t  t,his 'B1d.g. 3019 e f f l u e n t  
t o  a secorid se,mbbing and f i l k r i r i g  operation f.n t n e  30.39 stack n,rea ( - ther?by 
p:rovi-ding secondary containment, >, -tine conseqiierices of a Elrlg. 3019 release 
via -t'ni.s system shciuld no t  be as s e r i o u s  as :a release via. the 3020 s tack .  

P a 7  Comrience a n  order1.y process  shu tdom irnwzdiately. I n i t i a l  cori- 
s i d e r a t i o n  should be concmtrat ,ed OD 'Le~ni.in.ati.ng m y -  di.s?.solution, feed  a,dJus i; - 
ment, waste emporation, sparging, s m p l i n g ,  and a.is1t.f  1; operations: i. e , ,  al.1 
ope ra t ions  t h a t  tend. t o  contri.'oute ei-tier r a d i o a e t i v i t , y  01' volume Lo t h e  ind-i. - 
vidual DOG and- VOG syst,erne. 

2b. Concurreni wi th  2a, have t h e  i n s t ~ ~ i l E ; s ; t  c i r c u i t r y  :for t h e  POG 
a c t i v i t y  monitor checked. out -I..n an ori .  t o  estaolish whether o r  not a real.. 
ernergeiicy e x i s t s  Regardless of the outcorn? of this i n s t r m , ? n t  check, process  
opera-t.i-ons shoui.d n o t  be resumed without, f i r s t  @,-ti ng :T,aborat,;is~y ManagerneLit 
approval 
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8.3 Process  Waste System Rei-ease 

The foll.owing emergency proeedurs should be used.  her^ the O p e r a t i o n s  
D i v i s i o n  activity m o ~ i t o r  i n  manhole 25 soilnds a 'ouilding a.lar-rn. 

2a. Commence aa orderly process  s'mj,tdom Lmmediste1.y. The hold-up in any 
eqjiipmeot where steam heating has recently been concl.ud-ed should be t ~ a n s f e ~ ~ e d .  
to another vessel promptly. 
water e f f l u e n t  lines f ron  evaporators or vessel c o i l s  end jackeLs siiould. 'ne 
closed.  \?here such val.ve closure 0x1 evz,por:.a-i;ors and heaters is possi'ole, the  
steam should not; be sh.u-t dovn . u n t i l  t h e  equipment holdup has coiiunenced to cool.. 
When c losu re  o f  +;he condensate l i n e  is n o t  feasible, Yhe conten ts  of the equip- 
ment should be drained bel.ow %he heating surface befcj:re the steam is shu.t of f .  
The s t e a m  p~essure Lo  all o-peinating etplpmen'c t h a t  ca.n~o'r, be 5hu-i down by ei-tner 
of these approaches  should .  he reduced t o  as low a yalue as p o s s i b l e  wi.Liioi~.$ 
runiiing the r i s k  of incu.rrl .ng an a c t i v l t y  release. 
d e f e r r e d  until. later.  

A l l  aecessEhle valves i n  condensate arid c o o l i n g  

F i n a l  shwtdo-rm should be 

Cooling water to off-gas condensers should be shut down promptly i n  o r d m  
to redluce the volume discharged to t h e  proces:; waste system. Coo1in.g vc t e r  
t o  process  evapora1;ors aho?ild. 'oe s 'm t  down as bestring o p e r a t i o n s  are ter i i i inated. ,  

The operability and reiis,bl.l.i.Ly of h0.L ~i re deteet ioi i  i n s t rwien t s  should 
be vert, i f i ed. be f o r e  cach d.c,j ack.~?;  jxg op e ~ a t  ion is conmen e ed. 
procedii.res should emphasize the importance of p r o ~ p t l y  i n i t i . a t i n g  t h e  de jacket - 
i n g  reacti.on when. the ;zddition. of t'ne iacketi.rig reagent  is commenced SO that 

De Q aeke t in g 
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%he reagent addition pate will 8eme t o  c o n t r o l  the  react ion rata m.3 t h ~ s  th.: 
hydrogen evoliition rate. When excessive hydrogpn concentrations are e-so?_ved, 
the corrective steps I j s t e d  below sho3.M be a p p l i d  i n  etrccessivz order until 
the situatZor, 1s b ~ o u g h t  undc7r cont ro l .  

1, Introrlwce ad6-itiolza3 purge or dilution a 4 r  into the  d i a s n l v e c ,  prcf- 
erably v i a  the vessel sparger system. The rate of snch adbi tLon should r io t  
exceed the capac i ty  o f  the DOG header. 

3. A s  a I n s t  resort, floocZ the i n s l d e  of the dissolver wi-th tJa."&er. 

D e  j acke t ing  opera t ions  s h o u l d  p o t  be renmed u n t i l  th~: operaAlng pruce&ms?s 
preceding the occurrence have been reviewed at, thc2 Divlsior, level  and additiomd 
safeguards have been included. 1.n eLtlner -tj_L? design of  .the eqyipment o r  the de- 
jacket ing ope ra t ing  procea1m. 



8.6 Cell F i r e  Hazard 

With two o r  more independent rate-of -t,emperature -rise instrument circuits 
f o r  each c e l l  there should be l i t t l e  doubt regarding whether or n o t  a trm 
emergency e x i s t s  I Tbe fo l lowing  stepwise procedure i s  recommended Tor such an 
occurrence. 

1. Aciuate the basic emergency scram system EOP the b>iilding. 
ventilation flow t'nrough the cell foP assurance t h a t  the cell i n t&z  flow has 
been interrupted. 

Check th;. 

2a. Check temperatur.s: and level i n s t rwaen ta t ion  on all process vaase l s  I n  
a n  a-tterapt t o  l o c a t e  the poin t  of process r ~ p t u s e  and/or the general 1ocatiori 
of t'nc fire. 

2b. Concurrent with 2aj commence t o  shat down al.1 p r o c ~ s s  operations in 
an  Gyderly fashion, the primary objective of such Ehutdom procedures being t o  
remove all process solvent from tht: general 8,rw of  the f i r e  and prefembly 
i n t o  a n a t h e r  cell. 

3. If the above procedures are n o t  effective (cvahated by inspec t ion  
of process  thermocouples i n  the affected area), t u s a  on the manually operatpd 
spray system i n  the c e l l .  

-. 
When the  c e l l  spray system is turfled. on carefd  eons tde ra t ion  m u s t  ha 

given t o  the c r t t i c a l i t y  s i t u a t i o n  i n  t h s  cell.. %he mt,er ppmy syatem 4s 
designed t o  in t roduce  -dater into a standard 1.9 x 20 x 27-ft-Iiigh c e l l  at it 
rate of 200 a m ,  which i s  equ iva len t  t o  R f l o o r  accumulation m t c  of 1. in. /niin?.  
IF equipment which i s  "geometricaliy safe on an  mreflected basis" is located 
near the floor, then  the .dater mist. be shut of f  before the w a t e r  I c w l  conmctz  
such equipment. I n  general, i t  i s  recomerided that t h e  spPay aystzem notA be 
allowed t o  run  f o r  inox-2 VIsn 10 min. U n d m  no circumstance s b m l d  t h e  spray 
syotrrn be turned on untj-l the cell. floor sump has been eraplied. 



3.1 

3.0 PLANT AND PROGESS DESCRIPTION 

Building Descr ip t ion  

Building 3019 i s  constructed of concrete block and steel Q patiels on 
exposed s t e e l  framing. The roof is a class 2 buil t -up t a r  ard gravel coni- 
posi t ion on 8, metal deck * The bui lding contaius off ices ,  laboratories, 
solut ion makeup rooms, operatting galleries, and heavily shielded c e l l s .  
The radiochemical process operations are carries OWL i n  these ce l l s ,  which 
are constructed of 4- t o  5-fC--t,hick reinforced concrete and are served by 
a shielded pipe tunnel. A second set of  shielded cells in tine analy t ica l  
area i s  equipped w i t h  manipulators and. glass viewing windows (see  Part I ) .  

3.2 Process Description 

The OWL Fluoride Volat;ili .ty -process aeparatea v o l a t i l e  uranium 
hexafluoride f rom o the r  f luor ide  mlts end, f i  a s i o n  productE8 (Figs ,  11-5 
and 11-6). The major steps i n  t h e  process include; 

1. Hydrofluorination t o  dissolve ZJ rconiwn--uragZwn alloy fue ls  in fused l;dt+. 
2. Fluorinat ion t o  produce RF6 and re !~ove  it frcm the fuscd salt,  leaving 

behind tine nonvolat i le  fission products. 
3.  ITaF sorption -desorption Lo remove v o l a t i l e  f i s s i o n  pr-oducts, 
4. Cold-trapping t o  condense the  IF4 produc-l; and remove ii from the  proeesa, 

The hydrofluoz-ixiation i s  carried oiit i n  a cylinder constmcterl ol" LTJOM-8. 
Dissolution s tar ts  i n  abcJzrt -31 l i t e r s  of moltsn NaY-LiF-ZyFq a t  Lemprature:: 
ranging from 650 t o  TOO C and requires -20 lil- (F.13. 11-7). 0 

The salt i s  then t ransfer red  t o  -the f l u o r i n a t o r  (F ig .  11-82, conat,rucf,ed 
of L Nickel, where it is Eparged w i t h  f l u o r i n e  %or -2 hr a t  gC0 C, 
with this reac tor  i s  a so l ids  separation chaxl?;er munted on top. 

Integsal  

The gaseous UF u i i c o n s w d  f luor ine ,  and volatile Ti. s s ion  product 
f l u o r i d e s  pass t o  t e N ~ F  s o r p t i o n  bec~s, where t,'ne w 
The f luor ine  passes through. The so rp t l on  beds conta in  1/8.-iq. PJaT p ~ l l z t s ,  
i n  Inconel vessels (Fig.  II-g), and have sufffcieri t  capacity t o  sorlc) 6 kg of  
UF6. 
f o r e  the products from a n ldac r  of fluorinat3ou~ may be col lected before IJF 
i s  removed from the bed* 

is sorbed at IOO"~. 6 R' 

Approximately 500 g of UF6 is produeed by each fluorinat:on, and there- 

6 

UF i s  desorbea fxborn the fil-s'c NaF be6 and i s  sent t'nrough t,t;he second 
bed, f o r  addi t iona l  decontmination, w i t h  a ~Lreanl O f  f l u o r h e  as both beds 
are raised t o  400 C. 
cold t r q s  i n  s e r i e s  he ld  at -,-b and --GO C, respectively. 
s t m c t e d  o f  copper (F ig .  1s-10); the other  i s  made of  None1 w i t i n  copper 
i n t e r n a l s  (F ig .  TI-11). 
and the UF product is draine3 from t h e  cold trays as a l i q u i d  to a pro?uc$ 
receive r . 

6 
0 

The UP pro&.act i s  then condensed. 86 a s o l i d  i n  tvo e; 0 One trap i s  :on- 

The cold traps are heated ti: a temperature o f  %k°C, 

6 
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UNCLASSIFIED 

ORNL-  L R -  DWG 39253 

FUEL ELEMENTS 
2 SUBASSEMBLIES 

Zr 41.6 kg 
U 0.4 kg 

.............. - -.-. ............. .- 

BARREN SALT 

(37.5 -37 .5-25  mote % )  
No F - L i F - Z r F4 

MELTING POINT 605°C J 85.8 kg 31 l i te rs  Al- 650°C 

........... 

-I--_-_ 

I 

......... .......... 

tl21 N2 
TO STACK 

t 6 5 0  - 500°C 

I 
I 

---.--1 
I 
I 
I 

(27.5-27.5 -45 mole yo) 
LJb 0.54 kg 

162.5 kg 51 liters AT 500°C 

FREON .- 4 1 .- 0°C MELTING PO IN^ 4 5 3 0 ~  
-.-I______ 

N z 

. ...... 

FI..IJO R I N E 

._.___ 

D I S S 0 LV E R PRODUCT 
NaF -- L i  F - Zr F4 
(27.5 -27.5- 45 mole To) 

UNCLASSIFIED 
ORNL-LR-DVIG 39252 

N2 
OFF-GAS 

.- .......... 

DISPOSAL 

-------_ f----- U G  0.54 kg 

MELTING POINT 453°C .......... I 
I 
I 

162.5 kg 51 liters AT 5OOOC 

COLD TRAPS 

49 slm 

FLUOR I NATOR 

VOLUFvlE 70 l i t e r s  ( M A X )  

.~ ___ 

(b) WASTE SALT 

NaF, VOLATILE 
FISSION PRODUCTS 

TO WASTE 

Fig. II- 5. Fluoride volat i l i ty process flowsheet, NaF-L-iF- ZrF4 salt 
( a )  Hydrof luor inat ion;  ( b )  Fluor ina t ion .  
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UNCLASSIFIED 
ORNL-LR-DWG 39255 
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+- 
Y- 
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FIG. I1-7 VPP Hydrofluorinator 
(D i sso he r )  
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ORNL-LR-DWG 39150 

0 5 10 15 20 
E535Z6F-H U U P - 3  U r? 
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CORROSION SPECIMEN 

FURNACE LINER --.. 

DRAFT TUBE --- 

WASTE SALT 

,INSPECTION PORT 

LEAK DETECTION NOZZLE 

* PRODUCT OUTLET 

\A ,lJIIlM ,SOLIDS SETTLING CHAMBER 

/ VESSEL SUPPORT 

-;;+,-‘SAMPLER NOZZLE 

,--FLUORINATION CHAMBER 
( 16-in. OD ) 

................... J 

FURNACE 1 ~ - - - ~  .................... ~~~~~ 

FIG. 11-8 FLUORINATOR FV-100 MARK IU 
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The equipment containing Wic molten salt i s  located i n  c e l l  1. T h i s  
equipment includes t h e  hydrofluorinator, the f luorinator ,  and waste sal t 
discharge l i n e .  P a r t  of t h e  hydrogen f luor ide  handling equipment, absorbzrs, 
cold traps, and product withdrawal equipment, are located i n  czll 2 (Fl.g. 11-12), 

3.3 Waste System 

The radioact ive wastes discharged from the  V o l a t i l i t y  Pf . lot  P lan t  incliv.de 
s t r ipped molten salt  contaLning most of  the  radioaetivlty, spent NaF pe l le t s ,  
Kr85, and aqueous KOH-KF scrubber solution. The s t r ipped  molten salt is from 
the f l u o r i n a t o r  can, wheye it i.s allowed t o  solidify. 
removed i n  a shielded c a r r i e r  for b u r i a l  (Fig. 11-13). The NaF beds do not 
require frequent replacement and are n o t  expected t o  be s u f f i c i e n t l y  radio- 
a c t i v e  t o  cause d i f f i c u l t y  i n  replacement. The spent p e l l e t s  may be canned 
and buried. 

1% i s  subsequently 

The gaseous effluents from thFs proceos are discharged frorn t h e  IIF and 
f luor ine  disposal  systems, both of' which disrharge i n t o  the  c e l l  vent i l8 t ion  
system. 
f o r  recovering unconsumed HF. Nitrogen, hydrngm, and uncondensed HF pass 
through a r e f r i g e r a n t  (type 11) cooled chi l ler-vent ,  and are then bibbled 
through aqueous KOH t o  remove the last trace of  KF. Reaaining gases a n  dis -  
eliarged i n t o  the  cell off-gas duct, where t h e  hydrogen i s  diluted t o  below 
the explosion l i m i t .  
t rapping out t r a c e  amounts o f  UI;' fallowed by a spray tower i n  which the 
f luor ine  i s  removed by aqueous K 6 H. Trie resf.*ad- gas i s  discharged i n t o  the 
c e l l  off-gas system immediately ahead of thz cell off-gas scrubber. il%? 
c e l l  off -gas system i s  equipped with an aquer:ma KOH scrubber t o  remove Pluo-  
r ides  from t h e  c e l l  off-gas i n  the  event of a vapor phase leak i n  the process. 
The gases are discharged from the  c e l l  o f f -gas  sqrubbisr i i i to  an off-gas duc t  
serving the  o ther  c e l l s  i n  the  building, and a r e  f f l t e r ed  p r i o r  t o  disposal. 
i n  stack 3020. 

The KF disposal  system has a watsr-cooled condenser operatJng at 4% 

The f luor ine  d isposa l  s y a t m ~  includes EI N a F  bed for 

h .I Radiation 

Radioactive material 3 i n  the process sys Lem i f l d u d e  uraniuq, pl.atoni im, 

and f i s s i o n  products: 

Uranium ( p r i n c i p a l l y  u 2 3 5 )  3500 g 
Plu-tonS uu1 10 g 
Krypton 100 c-.zlr-_ies 

To-tal beta-gawm a c t i v i t y  50,000 cu r i e s  

14.. 1.1 liadiation Levels 

Operations i n  which radiuLion l _ e ~ e l s  wJ 11 exceed O.OrJ3  rem/hr iiiclud? 
f u e l  charging, sampling, w i t ' n d r a a m l  of fuse-l S3.1t vaste, and remozrxl of 
product: 
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L E G E N D  

A. Absorbers 
8. Primury Cold Trap 
C. HF Feed ?urn:, 
D. l i r  Chiller 
E Chem Trap 
F. Secandory Ccid Trap 
G. Deconteminulion Pump 
H. HF voporirer 
i , HF Furnace w. HF cylinder 

J. HF Superhealer 
K. ~ a i n  Product Raceiuer y. Tronsmittelr Rack 

L. Hydiof I uorinntor 
M. primary HF CondenSU 

x .  IIF supply vaporizer 

z .  H F  CylinCer 

2 Refrig:-ll Cmler ( H F )  
3. water Coaler ( H F )  
4. KOH Pump 
5. KOH Make-up Ton3 
6. F2 Surge Tank 
7 Volve 

........... ..... -.,.. ...- ...... 

..... 
.... ....... .. ......... 

0-10 I , ....... 

Bldg 3001 
r 
I....., -i .. 

I m! 
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Fuel  charging 2.8 1-em/hr a t  1 ft 
Waste s a l t  removal 0.03 
Sampling 0.01 

The h i g h e s t  r a d i a t i o n  l e v e l  i s  encountered i n  the charging operat ion,  and 
occurs  while  the f u e l  i s  be ing  lowered from the charger  i n t o  the hydro- 
f l u o r i n a t o r .  All t h e s e  are i n t e r m i t t e n t  ope ra t ions  and w i l l  be c a r r i e d  ou t  
w i t h  d i rec t  a d m i n i s t r a t i v e  c o n t r o l .  

4.1.2 V e n t i l a t i o n  Cont ro l  

About 100 c u r i e s  of K F * ~  w i l l  be r e l e a s e d  dur ing  the hydro f luo r ina t ion  
d i s s o l u t i o n  ope ra t ion  over  a p e r i o d  of -20 hr.  This krypton w i l l  be d i l u t e d  
i n  the  c e l l  off-gas syste and d ischarged  from a s t a c k  a t  a concent ra t ion  
of  t e n  times the mpc (lO-: mc/cc). Under normal atmospher5.c condi t ions  that; 
e x i s t  more than  9O$ of the time, the krypton concen t r a t ion  w i l l  be decreased 
t o  l e s s  than  the mpc va lue  before it reaches t h e  ground, 
be monitored a t  the  base  of t h e  s t a c k  t o  a s s u r e  early d e t e c t i o n  i f  g r e a t e r  
q u a n t i t i e s  are p resen t .  
material i n  t h e  c e l l  should be f luor ide-connected  and consequent ly  x x l d  be 
d e t e c t e d  by a continuous f l u o r i d e  ana lyze r  on t h e  cell v e n t i l a t i o n  air. 

The krypton w i l l  

Other  u n i n t e n t i o n a l  releases of v o l a t i l e  r a d i o a c t i v e  

4.1.3 Personnel  Exposure C o n t m l  

The F l u o r i d e  V o l a t i l i t y  P i l o t  Plunk i s  zoned f o r  r a d i a t i o n  control with 
s t a t i o n a r y  r a d i a t i o n  monitors  l o c a t e d  i n  a l l  work arem. .;Tn addi t ion ,  d a i l y  
surveys are made wi th  p o r t a b l e  instruments. The zones inc lude  contamination, 
r ad ia t ion ,  and regulated zones (Fig. IT -1 ) e I 

I_ --- 

11.2 Chemicals 

Tne p r i n c i p a l  chemicals used i n  the V o l a t i l i t y  P i l o t  P l a n t  are: E F ,  
F2, NaF, Ill? , aqueous KOH, va r ious  d .econtmina t ing  agents ,  ' and. r e f r i g e r z n t s  
types  11, l$, and 22 (Table  11-1). The f l u o r i d e  chemicals are d e f i n i - t e l y  
hazardous t o  personnel  b u t  are be ing  r o u t i n e l y  used i n  l z r g e - s c n l e  inciu.s - 
t r i a l  opel-ations and o t h e r  atomic energy f a c i l i t i e s .  Th.is i s  probably  tine 
l a r g e s t  s c a l e  use  of f l u o r i n e  and KF in connect ion wfth h i g h l y  ratlioaetive 
chemical ope ra t ions  t h a t  has  been attempt,ed9 
-to personnel  which wou.ld occur  upon exposure i;o t h e  chemicals w e d  i n  t he  
VI'; Table 11-3 l i s t s  p e r t i n e n t  mpc va lues .  

Table 11 -2 sLuniiarizea hazards  

S ince  a l l  v o l a t i l e  radiochemicals  are contained i n  c e l l s  ar?d s i n c e  a 
scrubber w i l l  be i n s t a l l e d  i n  Lhe c e l l  v e n t i l a t i o n  c x l t  duct,  any c r e d i b l e  
chemical acc iden t  should no t  i n t e r f e r e  w i t h  opci-ations ou t s ide  the  conta in-  
ment area. A s e r i o u s  r e l e a s e  of anhydrous ELF o r  f l u o r i n e  might te r rporar i ly  
i n t e r f e r e  w i t h  nearby opera t ions ,  but interference should last only u n t i l  
the  of fending  gas had been d iss ipa , ted .  
guards w h i c h  have been adopted t o  minimi-ze the p o s s i b i l i t y  of W and f l u o r i n e  
r e l e a s e s  

The fol lowing s e c t i o n s  discuss safe- 



8ttrreii sa l t  per disso l l l t ion  
NaF 
L fF 
ZrF4 

T o t a l  

KF p e r  hydrofluorination ( 40% utilization) 
Fluor ine  per f l u o r i n a t i o n  

Desorpt ion (once)  
Precondi. t i o n i n g  acd p u r g i ~ g  
Capacity of two F Lrai1er.s (avg) 

Two absorber;? 
Three chemical t r a p s  
F purification tower 

To tal 

F2 dlh;posszl 
HF disposal 

2 
N E 8  

2 

KOH (11.5%) consumption per batch 

Total 

Product UF6 (per  d e S Q ~ t i . O n  and 
cold trapping) 

Waste (per  batch)  
Depleted sal t  
Hydrogen 
NaF 
KOH 

1-9.92 kg 
1.2 " 31 
53.57 
85.80 

h.6 Q 
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4.2.1 Hydrogen F luor ide  

Exposure t o  €IF i s  p o s s i b l e  i n  several a r e a s  i f  a l l  safety preca1Jtions 
should f a i l .  
s t a t i o n  o u t s i d e  Bldg. 3013 a t  c e l l  2 en t r ance  (Fig. 11-111). Vapor con tac t  
i.s p o s s i b l e  b u t  l i q u i d  con tac t  h i g h l y  itnpro'onble i n  c e l l  2 i n  tlne v i c i n i t y  
of t h e  pmp and vapor-generator  nhielded cubic le .  
exposure i n  c e l l  1 would be p o s s i b l e  t o  anyone i n  t h e  c e l l ,  but this area 
i s  considered i n a c c e s s i b l e  and no one should e n t e r  du r ing  o p w a t i  on. Vapor 
exposure i n  any  o t h e r  area would r e q u i r e  escape of vapor" f-rorn t h e  c e l l s  oc  
rup tu re  of ins t rument  t ransmiss ion  Lines o u t s i d e  t h e  c e l l s ,  n e i t h e r  be ing  
very  probable .  

L iquid  and/or vapor c o n t a c t  i s  p o s s i b l e  a t  t h e  RF charging 

Vapor and/or l i q u i d  

The p o s s i b i l i t y  of a release has  been mininiiwd by c a r e f u l  design, 
choice  of recommended c o n s t m c t i o n  materials, and c l o s e  in spec t ion  dur ing  
f a b r i c a t i o n  of ves se l s  and p rocess  p ip ing .  
H8' c y l i n d e r s  has  been designed I n  strict accordance wi th  MCA recontmendations.* 
For  example, c y l i n d e r s  w i l l  no t  be used as process supply vessels; t h e y  w i l l  
be  emptied by n l t r o g e n  pressure rather t h m  by heat ing;  t h z  e l e c t r i c a l  Iieaters 
used t o  h a t  t h e  €IF supply vaporizer ,  o r  KF storage tank, a m  s i z e d  so  t h a t  a 
safe p r e s s u r e  cannot be exceeded i n  the tank; and s a f e t y  r c l i e l "  va lvzs  p r o -  
t e c t e d  by i-up-ture d i s k s  816' provided t o  p r o t e c t  a g a i n s t  excessive pi*zssures. 

The system f o r  unloading vendor:; ' 

I n  a l l  XF ope ra t ions  r e q u i r i n g  perfomaiice of d u t i e s  l o c a l l y ,  aul.tab1.e 
?&her c l o t h i n g  and. f a c e  s h i e l d s  o r  masks w i l l .  be man.datory. At; {;he Ell? 
kharging a t a t i o n  a p l a s t i c  s h i e l d  w i l l  p r o t e c t  ope ra tom Prom d i r e c t  s p m y  
i n  case of a l eak .  
s tee l  r a d i a t i o n  shield w i l l  s t o p  d , i r e c t  sp ray  f ron  %he pump and vapor 
generator, and a plastic s h i e l d  w i l l  s t o p  sp:ray from. the  sampler. An a i r  
sweep pl-ovlding about  10 a i r  changes per hour wi.1.l retIu.ce vapor hn.zar$. 
A s  rnenti.onect before ,  en t rance  to cell. 1. i.s p r o h i b i t e d  dur ing  operatior*. 

A s a f e t y  shower is' s t r a t e g i c a l l y  placed.  I n  c e l l  2 .the 

The f l -uorine supply  f o r  the VPP i s  contained ita twc! s t e e l  t ank  -I;rai.l.ers 
vhich  a r e  l o c a t e d  o u t s i d e  of Bldg. 303.9 adjacent,  -Lo the soiit,h s i d e  of c e l l  2. 
When f u l l ,  each tank  con ta ins  approximately 18 s t anda rd  cubic  meters  of 
f l u o r i n e  aL approximately 55 p s i g  and 25°C. 
valves ,  and f i t t i n g s  are l o c a t e d  under  the swipll.tng gaLlery i n  the same 
region.  F l e x i b l e  connect ions from t h e  tank t r a i l e r s  t o  t h e  fl .uorine s t a t i o n .  
conx i s t  of 3/8-in.. -o.d,. x 0.065-in. - w a l l  a i c k e l  tu11ing. 
n e c t o r s  are -proviCled. for each trailer, one for f l n o r i n e  flow to the ,process 
and one f o r  d i r e c t  ven t ing  through a 1../2-in. NPS l i n e  t h a t  extends approxi-.  
ma-Lely 1 ft  above t h e  roof o f  t'ne pi . lot  pl.a.rit. Fl.are type f i t t i n g s  are used. 
a t  -the t ra i le r  p i g t a i l  connections,  and. Ynese fi1;tAngs are inspec ted  fre - 
quently.. The ,tanks and - t h e i r  va lve  an.d gage manifolds  are a l s o  i-nspected 
by the QRGDP Mechani c a l  In spec t ion  Dzpartmenf; every  two years .  These i n  - 
sp6:cti.on.s c o n s i s t  of u l t r a s o n i c a l l y  checking iAie p l a t e  and w e l d s  for thickness 
and sou.n.dness, remoaririg the manhole cover, and vi.silal.ly inspec-t ing t h e  interior 

Wydrof luo r i c  Acid, Ch.ernical Safety :Data Shnet  ED-25, P'ianufaeturing Chemists ' 

Fluor ine  control.  i .nstrun.ents, . 

TWO p i g t a 2 l  con- 

Assoetat ion,  1.95'1. 
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of the  tank, plus  a d e t a i l e d  inspection of the manifold. valves and gages. 
Usually, replacement o r  r e p a i r  of some of the  valves and  gages i s  necessuv,  
Finally, %he vessel. is pressurized t o  75 ps ig  with a i r  and leak-tested w i t h  
soap solut ion.  Inspection records are mairitained on t h e  IBM Bystem so  t h a t  
reminders of .the Inspection due dates a r e  automatic. Inspections were 
formerly made each year, but incidence of d e f e c t s  was so  low -that tke in- 
spection period. was relaxed t o  every two years. 

To prevent any sudden release of a la,rge arriount, of fluorine from a 
t ank  trailer, an  automatic shutoff actuated by a high f luor ine  flow rat,e 
was i n s t s l l e d  (Fig.  11-15] during -the ARE fuel r e c o w q -  program. 
the r luorine flow r a t e  exceeded 56 standard liters/min ( 2  standard cu ;%/rain), 
f low switches actuated a solenoid valve i n  the  air supply to close the shut-  
off  valve. Although no emergency ever arose t o  demonstmte the e f f e c t i  v'cness 
of t h i s  system, i t s  function w a s  demonstrated 0x1 numerous occasions.  Each 
time f luor ine  flow was s t a r t e d  from a tr2iler i n t o  empty piping, 56 d i n  was 
exceeded, and the  f luor ine  was shut o f f .  
f low switch vas manually by-passed u n t i l  s u f f i x t e n t  back pressure was bui l t  
up i n  t h e  piping t o  reduce the flow r a t e  t o  nonnel ( e 0  slin). 
&gains t leaving t h e  by-pass opexl, a "dead-man" switching arrangement w i l l  
be i n s t a l l e d  i n  p l w e  of t h e  ordinary on-o-ff switch formerly used, so  t h ~ t  
the by-pass will be i n  e f f e c t  only when the switch is namal ly  he ld  closed.  

Whenever 

Fol- opem'cing convenience t h e  

To guard 

Although fittings were welded whenever pract icable ,  r ing- jo in t  f langes 
A l l  valves and. w i t h  annealed copper rings have been used s a t i s f a c t o r i l y .  

f i t t i n g s  are leak t e s t e d  before a rzin i s  made. I f  Teflon or KeL-F valve 
disks o r  gaskets are used, they must %e kept clean from any organic con- 
taminants. Otherwise, e-xposure t o  f l u o r i n e  w i l l  cause combustion of the  
p l a s t i c ,  resulting i n  f luor ine  leakage. Such an incident  occurre8 dur3ng 
8 development program artd caused a general  evacuation of Bldg. 3019. Two 
craftsmen suffered temporary discomfort from inhalat ion of f luor ine  a t  t,he 
time. A l l  p l a s t i c s  are now cleaned- with acetone p r i o r  t o  service; bowcver, 
CCl i s  preferable .  4 

'To prevent f luor ine  from enter ing thP nitrogen b l a n k e t  sys kern, Ywrcby 
possibly causing darnaye t o  ard l e a k s  in instrumerztatiou, a f luor ine  -n-itrogeri 
in te r lock  was i n s t a l l e d .  Thus f luor ine  f l o v  is: automatically shut o f f  whin- 
ever the  P l u o r l n e  l i n e  pressure r i s e s  %G within 0.5 p s i  of Yle  nitrogeri 
prebdurp and/or the  f luor ine  pressure excneds a set value, usually 4,5 psLg. 

4.3 Explosions 

IIy6Ipogen evolution from t h e  hydrofluorinat2on operatAonu i s  Yne only 
recognized. explosion p o s s i b i l i t y  i n  the process 1) 
evolution is 6 cfm. 
i s  d i l u t e d  w i t h  3000 c:fm of air when discharged i n t o  -+;ne ce1.l off-gas duct. 
T'he resulting hydrogen concentratton., 0+2$ is: well below the  lower exp1.o - 
sitre l i m i t  of 4%" A eomnerc1.al flame arres-f,or adapted f o r  use . w i t i n  hycl~ogen 
w i l l  be h s t a l l e d  i.n %be hydrogen l i n e  prior .to its ent:ry i n t o  the  cell. 
ventil.ation duct. 

The maxi!nim r a t e  of hydrogen 
il'he react ion i.s earrfed. out  i n  a nitrogen atEosphere and 
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3-) Vent 
' D  

Valve and Switch Descriptions 

A Hand Operated, SMMD Valve 

B Hamrnel Dah!, Flow Control Valve 
Brass Body, Kel F Disk, Teflon Bonnet 
Gasket, Brass Bellows with Teflon 
Gasket. Air-to-open, Spring Close 

High Flow Automatic Shut-off Switch 
(Orif ice) 

C 

D Solenoid Valve; Current Opens Air 
Supply to the Shut-off Valve (8) 

Second Trai fer. 
Note: Identical Parallel Arrangement for 

__....-.- Above Equipment I Trailer Mounted 

To Process To Off Gas 

Fig. 11-15, VPP Fluorine Slspply System. 

A 
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Fluor ine  i s  the ch ie f  source of  fire i n  t h i s  p i l o t  p l a n t .  T'ne maximinn 
anouiit of f l u o r i n e  i n  t h e  system a t  any t in2 i s  about, P O 0  l i t e r s .  

F luo r ine  r e a c t s  spontaneously wi th  organics  and rnay r e a c t  w i t h  the 
materials of  cons t ruc t ion  i n  t h e  system, These hazards  are prevented by 
e l i m i n a t i n g  organics from the system and by carefiilly coaditLoning t h e  
system before each s t a r t u p  by exposure t o  d i l u t e  f l u o r h e  in ni t rogen  
d i l u e n t  . 

I n  the event of  a f l u o r i n e  reac t ion ,  t h e  f l u o r i n e  supply  i s  nutoinati- 
c a l l y  c u t  off' and the s m a l l  ,mount, i n  t h e  system i s  quickly consumed, The 
system i s  t e s t e d  a t  the s-tni-t of each f l u o r i n a t i o n  run. 

4.5 C r i t i c a l i t y  

The WP system may conta,iti a t  one t i m e  as much as 3.5 kg o€ U 
Only about  0.7 kg ia added during each f l u o r i n a t i o n ,  b u t  several  successive 
ba tch  -mns may be c o l l e c t e d  on the NaF beds before desorpti_on. 
p l e t t o n  of a run a w a t e r  f l u s h  o f  t h e  Bystem w i l l  be necessary  t o  remove 
t h e  residual UT6 (approximateLy 300 g ) .  

than t h e  critical rr~ss of  U235 f o r  a l l  normel p rocess  opera t ions .  
dur ing  the water f l u s h i n g  geometr ica l  and mass c o n t r o l  are both Lost  and" 
tliereforc concen t r a t ion  c o n t r o l  i f i l l  be used. Concentrat ion c o n t r o l  %fill 
be achieved by  t'ne addi t ion o f  neutron poisonfi i a  t h e  w a w r  f l w k e s .  A 
second method of cons ide ra t ion  is t o  sa l t  t h e  :.later f l u s h e s  t o  l i m i t  t h e  
u raniwn solubiltty . 

235 . 
After corn- 

The VPP equipment i s  geomet r i ca l ly  s a f e  und Y'ne system conta ins  less 
However, 

ke6 Maximum Credible Accident 

The maximum m e d i h l e  accident vas fipsL t h a r g h t  t o  be t h e  det; tmct-Jon 
of the f i l t e r s  i n  t h e  c e l l  v e n t i l a t i o n  duct by HF o r  f luo r ine  w i t i n  release 
of the a c t i v i t y  contained thc-eon. The i n s t a l l a t i o n  of an aqueous XOH cell 
v e n t i l a t i o n  air  scrubber  s h o d  d elbi lnate  this as a credible acci-dent. 

The next  most l i k e l y  c r e d i b l e  acc iden t  appears t o  be a c r i t i c a l  i n e i -  
den t  i n  e i t h e r  t h e  hydro f luo r ina to r  or t'ne rli;or>i-Jiatm in c e l l  1 dur ing  t h e  
f i rs t  watcr f i w h  af-ter a long  series of i u s .  

111 c e l l  2, the 6--in. absorber can be removed and the NaE' p e l l e t s  
dumped along w i t h  ariy residual 1 ~ ~ 3 5 .  The 5- arid 6-in. -dia cold  trap:; 
have been ruled g o m e t r i c a l l y  safc If t h e  r e f r i g e r a n t  and vacum j s c k e t s  
do no{, con ta in  water. To el-tminate t h i s  p o s s i i l i l l t y ,  t'ne refrLgprsnt 
system F r i l l .  be p r e s s u r i z e d  as a leak de'cectio.;l mc%hod2 aoa t h e  vscu~url con- 
nec t ions  to t h e  j acke t s  wL11 bc discmneeted f o r  free drainage.  



In c e l l  1, a buildup of f fae ly  drlvided uranium metal i s  barely conceivable 
i n   re 24-in. -dia de -entrainmzit  s ec t ion  02 +,he hy3rofluoPinator. Col lec t ion  
of hydrolyzed W i n  the 16-in. -dia de-ent ra i rmmt  sec t ion  o f  t he  fluorinator 
i s  a l s o  conceiva fi le. 
condi t ions might cause an incident if material  bala.nl-e controls failed. Tnd:! - 
c a i i u n s  a r e  that s ince  the questionable ves se l s  arc shiel-ded by 4 aid 5 ft of 
concrete with personnel  excliided from. the  pr imwy c o n l a l m c n t  aree, the external 
results would not be par t t cu la r ly  troubl esomec 

In t roduct ion  of water i n t o  t h e  ve:;sols imdcr the abov;: 

5.1. MeYnod of Approach 

The V o l a t i l i t y  P i l o t  P l a n t  operat ion i s  'onsed. on a run shee t  procedure. 
TheEe run sheets are prepared p r i o r  to each ruri by -the da ta  a n a l y s i s  group and 
checked by t'ne pilot plant  s e c t i o n  chief and. t,he operat ion supervis ion.  

5.2 Master Run She& 
I__ 

The master run sheet (aLtachzd) sham ?,he sepa ra t e  operat ions requ-tred for 
any m. This can be seen t o  f i t  the  process desir j .pt ton i n  Sect.  3.2. Opera- 
t io r i s  superv3. sors  check off each step upon completion. Deletions o r  changes 
i n  sequence are mde as required by Yne chief of operat ions.  

5.3 Individual. R u n  Sheets 

Indiv5dual run shee t s  are prepared as check-off l l s t s  of a l l  required 
a c t i  ons, valve pos i t i ons ,  i n s t r m e n t  spttings, e t c .  Thcy aye eontlnually up - 
dated  and improved by making changes dic-hated by e q r , - : e i c ~ ,  
sheet,  Desorption of Product, i s  a t tached.  Tile extreme det,ail iILusti?a$es 
t h e  high degree of con t ro l  used t o  e1imina-k errors of  oniission or j u d p e n t .  

A typical run 

5.4 Categories  of Run Sheetis 

5.4. z Primary ~ r o c e s s  0peTatioi-m 

These opera t ing  steps constitute t h e  lieart of the process, t h e  fwdm.eu?S,al 
chemical and ph.ysica1 cheraical reactions. Viey a ~ e ,  as described in Sect ,  3.21 
(a) izydrofluoriiiation of metal l . ic  fuel ele:ment,s wit11 IF, 
bydi-ol luorinator  product  ( in.cl.uding s o r p t i o n  of  fluorina-Lor product on sodium. 
f luor ide  >, ( e )  desorptio:? of p:rodu,ct (i.ncl.!rdl.n,g product. c o l l e c t i o n  by condenm- 
t i o n  and. s o l i d i f i c a t i o n ) ,  
condensation. 

(11) f1i7m7pination o f  

(ti) product r e m . c ; ~ t % l  by 11.c~i~efac.t;Zsn-7~aporl~,a-t,ion and 

5 .  )+. 2 ~econdary Opet-ations 

T h j ~  catogoyy inclildes ser;ic? jobs and acceasgzy equipment op.'ration n o t  
fim&iental to the srocess. T t  inclf,:ites run ~hects f o r  cavdstLc makeup, opera- 
t i o n  of r e f r l g e r a t l o n  un i t s ,  HF sampling, e t c ,  Some of these opera t ions  are 
partly prevent ive  i n  piirpose, ouch as q e r a t i p n  of scrubber tower for r emving  
hazardous gas f Tom -tne o f f  -gaz s trean; 
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5.4.3 MecbanZeal @eral;Lons --- 
Run sheets are i ised f o r  t h i s  k ind  of work beeaiise it involves handling 

of massive i?qu.ipmeat; conta.ini ng f c e l  ?.le:meryLs anfi radioac-Live waste a S-trict  
con-brol is reqQired for accoinntabili.ky of prixary p?-oc~.ss ma.teria1s as w e l l  
as for prevention of pbys::eal. s.ccidents.  T ' k  r~.m sheets coaeemed are those 
f o r  loading, t ranspor t ing9  and unloading t he  fuel and waste  ca;rr.i.ers. 

5.4.4 Pi-eventive Measures -- 
Cerbain xwn sheets have the main pwpose of guardjag agalnat, haz,arde and 

equipment failure. This includes, f o r  exaxpl.,sp Plar;ge leak-defector operatton, 
purging of f l u o r i n e  lines, f l u n r i m  con,dition:lng, op old" leak t e s t i n g  of FV-1000, 
etx Fulfi l lment of .th.ese e1iniinal;es or ~ m r n : ~  of certain haza,rdous ye;,eases of 
chemicals or md.ioaetiv5.i;y. 

5.4.5 Mi s c el lanenus Ope rat1 on s 



A secondary scmbber i 3  used t30 bark up the prlmazy ca,ui.t,Lc n e u t r a l l z m s  
Tor f l u o r i n e  and KF. i f  an  operatlonal e m o r  o r  acc iden t  should permi t  e i t h e r  
t o  g e t  pas?; %he secondary scrma;ibe.r, the f l w n 5 d - e  d e t e c t o r  will sound an  alarui, 
S i m i l a r  d e t e c t o r s  analyzc a l r  in the c e l l a  awJ i n  o t h w  locations whe-t.e 8 Leak 
would release fluoririe, €IFj  o r  process  f l u o r i d e s  (Up6 or f i s s i o n  product, 
f l u o r i d e s )  

I n  case of  an leak it might be desirable t o  nev . t ra l ize  whatever €W the 
system con ta ins  by dumping 3t t o  the neztraJ.iz%?. 
was designed w i t h  the minjmim p r a c t i c a l  in-dentory of acid, 

To th i s  end, the Kr' system 

Level alams i n  HF and c a u s t i c  tankage prevent operational errors  from 
low l e v e l s ,  which could  result  from accidental 10~;s or i n c o r r e c t  initial 
inventory.  

6.1 System of u a m s  

The experimental process of t h , i s  p - i lo t  p l a n t  has no precerl-ent  hereby 
p r a c t i c e s  and procedures have been established.. Laboratoxy development, COT-  

ros ion  st;.ud.ie S, and. u n i t  operat;i.on,s work have d.emonstrated proce S S i n g  methods 
to e l i m i n a t e  p o t e n t i a l  hazards i n  ce.rtai:n areas an.d t h e  neea f o r  p recau t ions  
s t i l l  exlisting i n  others .  The chmica l  engineer fag  and mcr,hanl.cal. en@-neering 
designs have taken i n t o  a.ccoun,t the  remaining p o t m t i n l  hazards o r  emergencies. 
MI- automatic  sa,feguards p r o v i d d  are emergency procedures  i n  them.selves, as 
desc r ibed  i n  the s e c t i o n  on operxi;i.ng proce&.lij.re?~, and require no fur ther  men- 
tion. 
imiedlate, o r  em,ergency, t rea tment  by the operztors  e 'These are: 

However, t he  a1am.s %hat, do not, i nco rpora t e  automatic  a c t i o n  r e q u i r e  

Ring - jo in- t  flange leakage: 
joint f langes,  and  l o s s  of pr?&siL:rE: from 3. leak soilnds a n  alarm. 
o p e r a t o r  determines t h e  s i z e  a n d  source o f  the leak by .the method. p re-  
scribed i.n "ne fl.a,nge l.e%k d e t e c t o ~  run sheet. Frow, this i.t I s  decided 
if shiltdo\m i s  required; o'iherwise the ind,i.ca . correct 'i-on is perfomled. 

Extxrnal .  p:ressu.re i.s maintained. on all r i n g -  
The 

F l a o r i d e  detecti .on in atmosphere: FZuor.id.e Ieakagi- to %he atmosphere i n  
any equipment area,  soimds am nlarm. 
and area of the  leak rif a. cclrnplete sh:~.%+,ciom i s  necessaryJ  or i f  -the IL?' 
must, be dumped t o  t h e  c m s t i c  ceutyalizer as msnt.ion.ed i n  S e c t .  5.6- 
not,  be carries out; the  c o r r e c t i v e  r n e a s ~ r e ~  indi.ca.ted. by t h e  panelboard. 
ins.t,ru.ments 

The opera to r  determines from, the s i z e  

~f 

I F  cold t r ap  1caka.p: 
vacuwn Jacke t  iroul-d soairld a n  alarm. UF woriI3 be c o n t n i w d  by tile <javket, 
but the operator would have to yemo~cs 11raz111wn content  of t h e  t r a p  a ~ d  
i s o l a t e  it,  for repairs. 

'Leakage of a q6 cold trap i n t o  t . 4 ~  surrounding 6 

Caustic supply arld c i r c u l a t i o n  : 
f o r  off-gas fiuox5.de removal im1Ld sound a i  d a r n .  
would be stoppe,l un t . i l  t h e  situation ~ 8 s  corrzctea. 

Imp ropev;. ca?ns-tic supply o r  c i r c u l a t i o n  
W OT f l u o r i n e  flow 
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e )  HF surge tank low level o r  h igh  pressure: 
a n  alarm. HF c i r c u l a t i o n  would be stopped u n t i l  tine cause  was determirxd 
and  cor-rected, 

Either condi t ion w w l d  sound 

f) Loss o f  cell negative pressure:  
negat ive pressure i n  e i t he r  cell and silniiI.taneoi;sly the c e l l  i n t a k e  c l o s u r e  
device would close automatical ly .  
r i n e  md  HF flows. 

An alam would sound Ln cnse of l o s s  of 

Tine op?ra+,or would manually stop fll.io - 

6.2 Nomal and To-tal. Emergency Shiltdom. - __1__1_ 

6 .2 -1  Normal Shutdown 

Completion of any run sheet would r e t u r n  the equipment. concerned t o  the 
shutdown s t a t e  by the p r o p e ~  procedxret:. 

6.2 L1 2 

PulLIng t h e  main power switch would constl t 7 t ; ' l - k  a t o t a l  shutdown and woizl.d 

Total Emergency Shutdown 

accomplish the fol lowing:  

a )  
' 0 )  

c )  
d )  

Stop a l l  p u p s  and agita3;ors. 
S e t  all remotely operated valves i n  t h e  fail-safe pos i t i on .  
Stop BF and flu or in^ flows, 
Shut o f €  a l l  Ineatem and Turnaces. 
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EiF Sanpling 
FV -1600 

Mas Ler Run Shee-L 

HF Sampling 
FV -1207 

Wire Thread  i ng -+ Flange Leak Detector Operation ,-? 

-+Caustic Makeup FV-1009 

HF Refr igera t ion  Units Operation 

I€F Charging 

E k m  e n -t We i gh in g 

Charger Carrier Loading 

1 
I C'narg e r C :AI- r i r Transpor t  i rig 

I;k 
Cold Leak Tesi;l.r?g of FV-1000 

J/ 
Sii-bas sembl-y Cliarging 

& 
Heat up and Pressure T e s t  of FV-1000 

Scrubber Towel. Opel-ati on Bairen Salt Transfer 

F l u o r i n e  L i n e s  Purging Rydroflunri p a t i  n:r 

UF6 Re€rig-ratj  on Operation 

Product Re c e i v u r  P roduc t Rcce i ve c 
Handling FIT -223 
P a r t  A ParL A 

P r o d u c t  Desorgt ion 

i3and1 i ng FV -L% 

Product Receiver Product Receiver 
Hand1 i iig E'V -2'23 Handlinz FV -i26 Waste Car r i s?  Handling 



..- Date 

1. SzapLe KOH in FV-152 a n d  r e ~ ~ r d  l f q u i d  leve l  8. If l eve l  i s  
below , $ pl-meed to caiistic Irmko-up procedure. Code SI- -- 

___I 

Resarflple afta m a k e  -up 

3. Open the - 
HS -220 -1 
HS -121 -2 
H S  -124-1 
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8 .  

9. 

10. 

-_I 

1.1. 

12. 

13 

14. 

15. 

16. 
-* 

17. 

AdJusG Vne s e t t i n g s  on the following variacs: 

Val-iac - TC 

520 -c 
521 -c 

527 
520 .-B 

S e t t i n g  Time S e t  -- 

_I- 

521 -B 

and. %S -FV -522 Turn on ES-FV-650 -. 

Record per iod ic  data on sheets provided. 

Turn  on b r i n e  s v i t c k e s  i n  p ipe  t u n n e l  . Set; pressxre on each 
brine reservoir EL+, peig.  

. Star t  .-- Turn  on FV-830 and FV-832 accordlng to prorrdlire ORS 
compresaors 9n FV-830 and FV-83? 

Time 
p-. 

120 

121 

5 2 0 ~  

5PL.4 
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r .  

... 

18. Adjust the s e t t i n g s  on these variacs: 

Variac Set t ing  

TC -120 

TC -121 

TC -520A 

Time Se t  

19. Record data 011 sheets provided. 

0 
20. Continue operation u n t i l  the  followlng thermocouples exceed c. 

C 
0 

P o i n t  Time Reached - 
TR -2A-1 

TR -2.4. -2 

21. 

22. 

23 

24. 

___ 25' 

26. 
1_1 

TR-2A-3 

TR-2A-4 

TR-2D-2 

TR -2D -3 

TR -22~ -5 
TR -2D -6 

0 
When a l l  above p o i n t s  reach C, shut o f f  these c o n t r o l l e r s ;  

TIC -120, TIC -121, TIC -520~,  TIC  pi^ 

Fi r t een  minutes after s tep  22, shut off F, flow . Reset, 
;rl 

--- FCX-.100/120 and  ~cv-160-1% to'  zero  output  pressure 
Time 

Set FC-LN-100-1 .to , $. 

Set PI-LN-100-1 on 8 psig.  

Forty minutes after s tep  24, c lose  FCV-LN-100-1. 

Time  

Close HS -120 - )L  , HS-220-1 , HS--222-3 9 , HS-121-2 , 8s-120-2 , xis-1-20-1 
_I_ 

His -222 -4 

. Code S I -  -- 27. Sarrple caustic i n  E'V-152 

28. ~f product receiver  FV-223 w a s  used close F'V-223 cylin,d.er valves 

p.t*odilet receiver  hand l ing  of FV -223. 
, v-223-1. , v-223-2 , t h e n  see procedure for 
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29. If product i s  t o  be transferTed to FV-126 see procedure for Product  
R€?illOQal Operat ion.  

PROCEDURE TO BE COMF'LATED AFTER S%EP 13 IF FV-223 IS USED 

(a) Beat l i n e s  to FV-223 (FV-523) to 1 0 0 ° C  . 
(b) Open v-223-1 , v-223-2 and valves on FV-223 

( c )  Close HCV-220-1 and V-223-3 . 
(d) F i l l  -the j a c k e t  apound FV-223 wi-t'n a mixture of trichloroet<hylene 

and crushed dry i ce  . 
. Add dry i c e  as C M ~ O W  w - 2 2 3  t o  cool  t o  

required t o  maintain temperature i n  FV -223 

0 
( e )  




