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April 15, 1997
Dr Carl J. Paperiello SERIAL. 7 ¢ 7-0058
Director, Office of Nuclear Matenal
Safety and Safeguards

Attention. Document Control Desk
[/'S Nuclear Regulatory Commission
Washington, D C. 20555-0001

Portsniouth Gaseous Diffusion Plant (PORTS)
Docket No. 70-7002
1997 Annual Update to Certification Application

Dear Dr. Paperiello:
In accordance with 10 CFR 76 .68(b), the United States Enrichment Corporation (USEC) hereby

submits twenty (20) copies of the 1997 Annual Update to the certification application documents for the
Portsmouth, Ohio Gaseous Diffusion Plant. The 1997 Annual Update includes the following documents

. Revision &, April 15, 1997, to USEC-02, Application for United States Nuclear Regulatory
Commission Certification, Portsmouth Gaseous Diffusion Plant

. Revision 4, April 15 197 to DOE/ORO-2027, Plan for Achieving Compliance with NRC
Regulations at the Portsmouth Gaseous Diffusion Plant (Compliance Plan)

The 1957 Annual Update includes changes to the Certification Application and the Compliance Plan
that were implemented during the period August 13, 1996 to March 2, 1997 Revision bars are previded
in the right-hand margin to identify changes. Copies of the 10 CFR 76 68(a) evaluations for these
changes are avaiiable at the site for review

Revision 8 of the Fundamental Nuclear Materials Control Plan and Transportation Security Plan, and
Revision 4 of Issue A 4 of the Compliance Plan, contain certain trade secrets and commercial and

FIR"RBBIR 3780100 WERNENRELD \J‘;w

Offices in Paducah, Kentucky Portsmouth, Ohio  Washington, DC



Dr Carl J. Paperiello
April 15, 1997
GDP 97-0058 Page 2

financial information exempt from public disclosure pursuant to Section 1314 of the Atomic Energy Act
of 1954 (AEA), as amended, and 10 CFR 2 790 and 9.17(a)(4) In accordance with 10 CFR 76 33(e) and
2.790(b), the 1997 Annual Update to these plans is being submitted under separate cover (USEC Letter
GDP97-0059)

The Physical Protection Plan and Classified Matter Protection Plar prepared pursuant to 10 CFR
76 .35()), contain National Security Information and/or Restricted Data These documents are also

considered to be proprietary commercial and financial information pursuant to 10 CFR 2 790(d)(1) In
accordance with 10 CFR 7€ 33(e), 2 790(b), 95 37, and 95 39, Revision 8 to these plans are being
submitted under senarate cover (USEC Letter GDP97-0060)

Should you have any questions or comments on the 1997 Annual Update, please call me at
(301) 564-3309 or Steve Routh at (301) 564-3251

Sinecerely

James H. Miller
Vice President, Production

Attachments USEC-02, Application for United States Nuclear Regulatory Commission
Certification, Portsmouth Gaseous Diffusion Plant, Revision 8
Copy Numbers 1 through 20
DOE/ORO-2027, Plan for Achieving Cor ice with NRC Regulations at

the Portsmouth Gaseous Diffusion Plant. F.evision 4, 20 copies

NRC Region [1I Office USEC-02 (

NRC Resident Inspector - PGDP USEC-02 Copy No. 22

NRC Resident Inspector - PORTS USEC-02 Copy No 23

Mr Joe W Parks (DOE) USEC-02 Copy Nos 24 through 28




OATH AND AFFIRMATION

I, James H Miller, swear and affirm that I am Vice President, Production, of the United States
Enrichment Corporation (USEC), that I am authorized by USEC to sign and file with the Nuclear
Regulatory Commission the 1997 Annual Update (Revision 8, April 15, 1997, to USET-02, Application
for United States Nuclear Regulatory Commission Certification, Portsmouth Gaseous Diffusion Plant,
Revision 4, April 15, 1997, to DOE/ORO-2027, Plan for Achieving Compliance with NRC Regulations
at the Portsmouth Gaseous Diffusion Plant), that 1 am familiar with the contents thereof, and that the
staternents made and matters set forth therein are true and correct to the best of my knowledge,

information, and belief

I
Subscribed to before me on this /J day of W_ 1997

Notary Public

BERNICE R. LAWSON
NOTARY PUBLIC STATE OF MARYLAND
Cerfificate fiiacl in Monigomery County
Commission Expiras Avgust 1, 1997
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5. Circuitry associated with the local alarm.

Note:  This system is fail safe upon loss of the electrical support system.
3.8.1.8 X-700. X-710, X-720, X-760, and XT-847 Q Boundary Definitions
3.8.1.8.1 Facility Criticality Accident Alarm Systemn
Q Function

The Criticality Accident Alarm System monitors the facilities for a nuclear criticality and alarms
notifying personnel that immediate evacuation must occur. An electrical support system failure is oacked
up by rechargeable battery packs, which will support the system for a minimum of 8 hours, and the loss
will result in a trouble alarm. The portion of this system which alarms notifying the general population
outside the immediate vicinity is controlled as AQ under Section 3.8.2.23,

See Section 3.6.2 for a description of the system.
Boundary
The Criticality Accident Alarm System boundary includes the following:

1.  Radiauon detection cluster unit;

o

N, Strombos horn;
3. N, supply:
4. Associated N, piping and tubing; and
5. Circuitry associated with the local alarm.
Note This svstem 1s fail safe upon loss of the electrical support system.
8.1.9 Liquid UF, Cylinder Q Boundary Definition
3.8.1.9.1 UF, Cylinders
Q Function
Cylinders utilized 1o contain UF, have been designed, built and tested to ANSIN14.1 (subject to the
clarifications in Chapter 1. Appendix A) and a prescribed minimum volume specified in USEC-651. This

ensures safe containment of UF, throughout the enrichment process, including transport, sampling, feeding,
filling, and storage and prevent a release of liquid UF,. The issue of fail safe is not applicable to this

system.

3.843
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The 1S and 28 cylinders are not included as Q due to their small size. These cylinders are classified
AQ.

See Section 3.2.1 for a description of the system.
Boundary
The UF, cylinder boundary includes the following:
1. Cylinder;
2. Cylinder valve; and
3.  Cylinder plug
Notes: a. The valve protector is AQ, see Section 3.8.2.2V
b. No support systems are required.
3.8.2 AQ Boundary Definitions

This section describes the AQ SSCs ai PORTS. The AQ function and boundary of each of these SSCs
are described in the following paragraphs.

3.8.2.1 Nuclear Criticality Safety SSCs
AQ Function

These SSCs are those identified in NCSAs/NCSEs as required to meet the double contingency
principle.

See Section 5.2.

Boundary

The identification of SSCs will include a list of the NCS SSCs and the associated support systems
required to meet the double contingency principle.

3.8.2.2 UF, Process Piping and Equinment

AQ Function

UF, process piping and equipment provides a coatainment boundary for UF, during the enrichment
process.

3.8-44
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Case C-3 UFE, Freeze-out in P'iping Elbows and B-Line Drops

1.

9

The steam heaters in the bypass housing fail in X-333 or X-3. ' or the electrical heaters in the bypass
nousing fail in X-326, without being detected by operating personnel.

UF, may begin solidifying in volumes where there are stagnant pockets of gas. (The time required for
solidification will depend upon the pressure and initial temperature.) The freeze-outtemperatures in the
X-333 piping may be as high as 140°F and the freeze-out tempeiature in X-25 7 wili be as low as
S0°F.

Gas will continue to flow through the piping This reduces the probability of UF, freeze-out even
though there is a heater failure. Freezeout in a Line with UF, flow will create a restriction and a
reduction in gas flow, and this will be detected by the cell data.

The process gas piping is sized for a non-favorable geometry for criticality at specified cascade
conditions in all cascade equipment containing high assay U-235.

Radiation checks are made periodically in order to locate any deposits which may accumulate in piping
elbows and B-line drops.

The probability of a criticality in piping elbows and B-line drops is extremely low due to non-favorable
geometry, heater reliability, criticality monitoring, pressure monitoring, and the absence of
moderation.

Case C-4 UF, Freeze-out in the Building Tie-Lines

1.

L

Both the A- and B-streams are boosted in pressure between the X-330 and X-333 Buildings. Only th
A-stream is boosted between the X-330 and X-326 Buildings. The failure of the heaters in the tie line
housing could result in the freeze-out of UF,, especially in lines (o the X-326 Building.

The p~ Sability of a freeze-out while gas is flowing through the pipe is low.

The freeze-out of UF, will result in a restriction in gas flow between the buildings. A reduction in gas
flow will cause a lower-than-normai motor load in the first stage upstream cf the restriction.

The approximate temperature required for freeze-out in the X-330 and X-333 tie-lines is 130°F while
the temperature required for freeze-out between X-330 and X-326 is approximately 100°F.

If the tie-line housing temperature decreases below 164°F between X-330 and X-333, or 158°F
between X-330 and X-326, corrections can be made by production personnel.

41-5
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5.

The probability of criticality in the building tie-lines is reduced to an extremely low level by piping
geometry, combined with absence of a moderator, monitoring by operating personnel, and the low
temperature alarm which sounds in the affected ACR.

Case C-5 Wet-Air Inleakage

I

2.

Wet air can enter the cascade through expansion joints, flanges, compressor seals, weids, etc.

The water in wet air reacts with UF, to form UO,F,, HF and possibly intermediate compounds (e.g.,
U;04F;). In this case, all of the water vapor will react and cause a solid mass of UQ F, to deposit in
the gas stream immediately after the inleakage point if the air contains any water. (As long as the gas
flows, the UO,F, will be dry and water will not serve as a moderator unless the conditions become
stagnant.)

The UO,F, deposits on the piping, converter shell, barrier tube-sheet, and barrier.

The deposit buildup will continue if undetected because, as the wet air leaks into the system, UF; is
always flowing past the source and is available for the chemical reaction to continue.

The introduction of air into the cascade can be detected on the line recorders. The line recorders will
show an increase in nitrogen, oxygen, and possibly HF readings. (A total of three line recorders
normally can be valved into the top stage of any cell in the cascade. Inleakage can be verified by a
cross-check using these instruments. )

Wet-air inleakage into the cascade will be detected by the line recorders and, in extreme cases, by
Compressor surging.

The leaking equipment will be isolated from the rest of the cascade and the necessary repairs made by
Maintenance personnel.

The probability of criticality in the cascade as the result of wet-air inleakage is extremely low.

To make up for the loss of light gases from the shutdown cells in X-326, the Top Purge air bleed was

installed. This system wtilizes plant air which is normally at a dew point of -100°F with an alarm if the
header Jdew point gets 1o -60°F. Since the "dry” air has some moisture content, the water will react with
the UF, or moderate an existing deposit. To prevent the accumulation of an unsafe mass and to prevent
moderating a deposit, the following controls are used:

1) Control of the UF, front is maintained such that it remains downstream of Cell X-25-7-19. If
control of the front is lost, the air bleed flow and surge drum bleedback will be stopped untii
the front is recovered, deposit surveys are conducted, and deposit removal, if necessary, is
completed.

2) If dew point control is lost on the dry air system, air bleed flow and surge drum bleedback will
be stopped until the system is repaired, the air bleed cell and surrounding

4.1-6
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. During the early history of the plant, incidents occurred as the result of barrier unplugging treatment
with CIF;; a change in procedures used during these treatments has eliminated the nccurrences from this
source.

It is important to keep all cascade temperatures below the solidus teraperature (melting point 1070°F.)
of the aluminum components in the cell. A sequence of events could be initiated which would begin at
normal control temperatures, such as closing the recycle valve on an offstream cell equipped with axial
compressors or a compressor overheating which might occur due to any of several reasons. (Some of these
reasons could be coolant system failure, operator error, etc.) The increased temperature will cause metal
expansion, resulting in friction heat and melting of aluminum. The aluminum will react with uranium
hexafluoride resulting in rapid reaction, intense heat and the formation of a uranium-containing solid. The
accumulation of enough sclid uranium to form a critical mass i1s an extremely low probability.

An exothermic reaction ir: the cascade could also open the coolant system or the UF, system to the
atmosphere and result in the formation of UO,F,. UO,F, is a solid which plugs the pores in the barrier.
This reduces cascade efficiency and, if the inleakage is alloved to continue, will cause compressors to
surge and make confinued operation impossible. Inleakage of this rype may be the result of broken
instrument lines, failed compressor seals, 'eaking compressor flanges, failed expansion joints, broken
welds, etc. These leaks usually resilt in plugging the barrier i two or three stages of a cell. The
permeability of the first stage in the series will be lower with each succeeding stage having a higher
permeability.

To recover barries permeability, a cell is taken off stream, all UF; is removed and a CIF,-F, mixture
is introduced. The CIF, reacts with the UO,F.; and converts this solid uranium compound back to gaseous
UF,. In the first 10 years of plant operation, cells were treated with CIF, under a procedure which could
have resulted in exothermic reactions. These reactions could have been initiated by the by-products of the
original CIF,-UO.F, reaction. The resul's of such a reaction would be intense heat in the form of hot spots
which would cause the melting of aluminum and the explosive reaction of UF, and aluminum. This was
the most likely cause of exothermic reactions in process cells until the operating procedures were changed.
The procedure changes strictly control the following:

1. The introduction »f nitrogen ard limiting the amount of CIF; introduced into a cell.

2. Removing all liquid coolant and evacuating the coolant system to limit the amount of coolant available
f>r a reaction if there were a coolant leak. The vacuum requirement for the X-27 and X-29 size
equipment is berween 18 and 30 inches Hg. The larger equipment has no specific requirement other
than taking the system below atmosphere so that any pools of liquid will vaporize and be removed.

3. Monitoring of the cell with an infrared analyzer or lab samples to detect any coolant or fiuorocarbons
which would indicate a coolant leak or oil in the cell.

4. Operator being presont at the cell instrument panel and continuous moniioring of cell pressure and
temperature conditions. The contents of the cell are dumped to surge drums if a stage temperature
reaches 280°F.

5. Samnpling the cell to assure presence of free CIF; and avoid the formation of the more reactive C1 ,
which may react with the aluminum in the cell to form AICl,. (See Section4.1.1.9 2 for the oxidizing

4.1-11
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effects of CIF,.) The probability of an exothermic reaction in a cell during CIE treatment has been
reduced to low levels because of improved procedures.

4.1.1.2.3 Analyses of Hypothetical Criticality Accidents

Battelle Columbus Laboratories, under contract to Goodyear Atomic Corporation performed a number
of analyses for the X-326 Building, using the AIREK code, which were felt to be representative of different
types of criticality accidents that could be hypothesized in different areas of the Portsmouth Gaseous
Diffusion Plant. This analysis is included in this report as Appendix C. Four of these accidents involve a
variety of water/uranium mixtures ranging from dry to predominantly aqueous. Analyses are performed
for two d:fferent enrichments. Although the four aualyses were performed for a specific hypothetical
accident geometry associated with air or water entry into a compressor, these analyses are representative
of other accidents involving similar equipment.

The type of excursion which is assumed to occur in the first three a.alyses is one in which a X-326
compressor containing a mixtare of UO,F,-H,O near criticality 1s lying on its back. A sprinkler head sprays
water into the openings at a rate of 0.45 gallons/ft*/min into an open area of about 3.14 ft to give an
addition rate of water of 1.41 gallons/minute or 89.4 grams/second.

In the fourth analysis it was assumed that moisture was slowly leaking into an operating compressor
at a rate sufficient to add 4.5 kilograms of uranium/day (and 58 grams of water/day to a mixture of UO,F,-
H,O with an assumed moisture content characterized by H/U = 0.33. Brief descriptions of these analyses
have been extracted from Appendix C and are contained in Paragraphs 4.1.1.2.3.1 through 4.1.1 234

The potential exists for a low power (slow cooker) criticality in the X-326 Process Building and the
X-705 Building.

Hypothetical calculations have been made for excursions in the X-330 and X-333 Buildings using the
generic isodose plots developed by Union Carbide Corporation - Nuclear Division.

All the hypothetical excursions discussed in this section are of sufficient magnitude to actuate the
radiation alarms.

After analyzing the hypothetical excursions for each of the process buildings, formulas obtained from
NRC Regulatory Guide 3.34, Revision 1, were used to provide a conservative estimate of doses resulting
from a nuclear criticality. All three methods were then compared.

4.1.1.2.3.1 Accumulation in Process Equipment With Low H/U and Low Enrichment
Refer to Paragraph C.1.3.2.1, Appendix C.
Criticality for 10 percent enrichment occurs at an H/U ratio of 12.4 with a uranium mass of 406.5

pounds as UO,F, as showr in Figure C.1-4, Appendix C. The reactivity insertion rate determined from
the KENO calculations is 0.00195 k. per pound of water. From the assumed sprinkler water inflow of
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expansion joints on CUP cells are double bellows and buffered.) The amount of UF, released could
be as much as 10,000 pounds. At subatmospheric operations the probability of the pressure exceeding

the 25 psia cell test pressure is reduced, consequently, the probability of a rupture or release is greatly
reduced.

The cell could be shutdown and isolated 180 seconds after the occurrence of the initiating events

(assuming 15 to 30 seconds for operator response, i.e. trip the cell, and 150 additional seconds for closure

of the cell block valves). A UF, release is possible if the cell is isolated in 180 seconds but the release
would be smaller.

The probability of this incident occurring is extremely low. The consequences of such an incident

would be considered low. The probability and consequence results in this scenario being an extremely low
risk.

Case R-5 Cell Instrument Line Freeze-out on High-Pressure Cells

3.

o

The cell cubicles (LCC) are maintained within a temperature range of 220°F-240°F to prevent UF,
freeze-out in the instrument lines. The cubicle temperatures are checked each shift and, if the
temperatures are too low, the heater thermostat setting is increased or the heaters are replaced. If the
operaior observes that instrument line freeze-out is probable, each stage control valve will be placed
in manual operation which will control the pressures at the approximate target values.

The freeze-out of UF, in the high-side instrument lines will result in a low-pressure signal being sent
to the stage DBM.

The low-pressure signal may be sent to only one stage or to all stages in the cell, resulting in the stage
control valves closing. The stage control valves may close until only 20 percent of the B-stream flow
reaches the next downstream compressor. The vaive may "slam" closed, resulting in a double stage
load in less than 5 seconds.

The indications in the ACR will be high and low ammeter readings and fluctuations, due to compressor
surge.

The ACR operator may signal the unit operator or send another unit operator to correct the problem.
In an extreme case, the cell will be tripped by the ACR or PCF operator. The most probable course
of events is compressor surging, extreme miotor load and pressure, and immediate compressor deblade
which would prevent the reiease. The operator may not have time to act.

The high pressure possible in this type incident may cause the release of UF, through the seals or
possibly a ruptured expansion joint.

If this incident is allowed to proceed to conclusion, as much as 10,000 pounds of UF, could be released
through a 192-square-inch rupture. (Only an insignificant amount of UF, would be released at
subatmospheric operations, thus eliminating the risk.)
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The probability of this scenario being initiated is very high, but its probability of reaching conclusion
and allowing the release of UF, is extremely low due to the number of failures required. The consequences
of such an incident would be considered low. The risk is extremely low. (The conciurion of this scenario
is identical to R4.)

Case R-6 Treaument Gas Explosion Within the UF, System

There are chemicals (R-114, F,, CIF,) within the Uraniuni Enrichment System which will explode if
the right quantities and conditions are present. The three most likely locations that the proper conditions
can be created is within the Purge Cascade, within cells undergoing cell treatments and within isotopic
cascade cells located behind Cascade splits or cells with extensive plugging, that is, secondary fronis.
Within the Cascade, these conditions are prevented by administrative controls which eliminate known heat
sources (i.e. rubbing compressors); control the installation and removal of Cascade splits: identify and
remove cells with extensive plugging and basically avoid the creation of explosive
combination/concentrations of these gases. The Cascade is continually monitored for R-114 concentration,
while the introduction of F, and CIF, to the Cascade is strictly controlled.

The F, and CIF, concentrations (oxidan's) are maintained below prescribed levels and the cascade is
monitored by line recorders to detect R-114 inleakage which could result in an explosive mixture.
Experiments have shown that a mixture of R-114 and F, at sufficient quantities in the presence of an
ignition source will explode at cascade pressure. The maximum mole percent of oxidants is too low to be
measured at any point in the cascade, except at the Purge Cascade vent.

Within the Top Purge Cascade oxidants are controlled by administratively controlling the addition of
oxidants to the cascade. A safe bleedback rate is calculated based on the cascade lights upflow and the
contents of the surge durm being planned for bleedback to the cascade.

The reaction of UF, with aluminum is not in itself a rapid reaction; however, such a reaction could
open the R-114 system and initiate the inleakage of coolant into the UF, system. (The supplemental coolers
in CUP cells are constructed of aluminum.)

Pyrophoric powder forms in the cascade by the erosion of aluminum or iron which is exposed to the
UF, gas stream. Iron is exposed to the UF, gas stream in spots where the nickel coating has been removed
from the iron equipment surfaces.

The pyrophoric powder will accumulate on the barrier, tube sheet faces, cooler fins, etc. Heating the
pyrophoric powder to certain temperatures and coniinued fast heating, may result in the ignition of the
powder, resulting in the barrier, and possibly the aluminum cooler tubes, being burned and ruptured. This
may then result in introducing R-114 into the enrichment system and the release of UF, (5 to 10 pounds)
to the atmosphere.

An explosion which ruptures containment vessels would blow open the cell housing door and lift the

covers. The covers may settle into place or completely blow away, depending on the intensity of the
explosion. (The cell covers are not attached to the rest of the housing.)
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This incident is most likely to occur in the X-25 size equipment where lights at the top of the cascade
tend to concentrate and release 5 1o 10 pounds of UF,. The probability of this type of explosion occurring
is extremely low and the consequences of such an incident would be negligible. The risk is extremely low.

Due to the suspension of HEU production, a significant number of cells were shutdown in X-326. To
make up for the loss of inleakage of light molecular weight gases, an air bleed system was installed in the
Top Purge. The Top Purge Air bleed was originally designed to monitor and control the concentration of
oxidants in the Top Purge but was never made totally operational. This was based on the fact the Cascade
never entered an operating mode of uncontrolled dumping of oxidants as envisioned in the design and the
fact the Top Purge Air Bleed control system would introduce an additional swing in the existing Top Purge
vent control system.

As part of the HEU Suspension Project, a new method of treating cells was developed called inverse
recycle. This method creates a relatively flat gradient concentration of treatment gases by routing the A-
stream from the top of the cell to the B-stream. Since the gradient is flat throughout the cell, additional
amounts of treatment gas can be utilized while still maintaining the concentration limits in a stage. Like
in normal cell treatments the sources and existence of R-114 in the cell is eliminated prior to the
introduction of oxidants, while the disposal of these gases to the Cascade are administratively controlled
through existing procedures.

To minimize the potent’ . for a treatment gas explosion using inverse recycle, the following controls
are reey:

1) Cells are treated individually and no more than four cells are treated at any one time. Adjacent
cells canrot be treated at the same time.

2) The increase in treatment gas during inverse recycle cell treatment is limited to 70% for the
second and subsequent treatments.

4.1-33




SAR-PORTS May 31, 1996
Rev. 3

3) The ratio of CIF, to F, is maintained to that utilized for normal cell treatments.

4) the treatment gas concentration at any point in the cell will be no more than currently
experienced in normal cell treatments.

Croup Four - Operator Error
Case R-7 Heavy Equipment Drop from an Overhead Crane

In all units of the cascade, overhead cranes are used to move heavy equipment (i.e., converters,
compressors, and valves) over cells which are in operation. Since plant start-up to the present tune, more
than 25,000 lifts of compressors, converters, and stage control valves have been made over cascade cells.
(Coolant condensers are lifted over UF, piping and cells in the X-333 Building only.) The only failure that
occurred during these lifts resulted In the dropping of a 9500-size condenser to the second floor of the X-
330 Building. (This one drop was from block and ta<kle and not from a crane,) The condenser penetrated
the concrete cell floor and a portion of it protruded through the floor.

Berause of the numerous crane operations, there is a possibility of dropping the heavy equipment and
rupturing the process piping. Such an event would cause a massive wet-air inleakage in ali cells ¢ perating
below atmospheric pressure, and within a short period of time may cause a UF, release. This woulc include
all cells in the X-326 Buiiding, and all X-29 and most of the X-31 cells in the X-330 Building. Fifty or
more cells in the X-333 Building may be operating above atmospheric pressure and the dropping of heavy .
equipment on the B-stream of one of these cells and no mitigation could result in a UF, release.

Due to the large quantity of UF, that could be released by dropping heavy cascade equipment on UF,
lines, no beavy equipment is moved over these lines without personnel on the cell floor being in
communication with the ACR operator. This means that the maintenance front line manager or production
front line manager will maintain visual contact with the equipment being lifted and direci communications
with the ACR operator. The ACR operator will be positioned to stop the motors on all cells and piping
directly beneath the pathway of the equipment being moved. Then in case of equipment drop the cell
motors beneath the crane can be stopped by the operator in less than 15 seconds or a maximum of 30
seconds. Immediate reduction of pressures to subatmospheric should limit the UF, release to less than
4,000 pounds.

When comparing above atmospheric and subatmospheric operation, no significant quantity of UF,
would be released at the lower pressure.

The ventilation system may be shut down during a release. The normal pressure difference between
inside and outside is zero. (Individually fitted gas masks are stored near the ACRs and are available if
further evacuation is necessary. Also, further evacuation will be through the tunnels and outside of the
release area.)

The probability of dropping heavy equipment on process piping is low and the consequences are low.
The risk is extremely low.

4.1-34



SAR-PORTS May 31, 1996
Rev. 3

b. Broken welds

¢. Instrument lines

d. Massive seal failure

e. Valve inadvertently left open

The accumalation of the critical UC F, mass is prevented by radiation monitoring, purge rate
monitoring and cell readings.

A criticality would be detected as in Case C-14. The probability of the scenario occurring is extremely
low.

Case C-16 Moderated Solid Mass (UF, or UQ,F.)

This scenario assumes that a mass of uranium compound has accumulated as in Cases R-14 and R-15.
Assuming that water is the moderator, there are two sources: the RCW system and the sprinkler system.

a. Moderation and criticality by water from th. RCW system would require a leaking condenser tube
and the accumulation of water in the stage cooler tubes, plus a UF, mass of 965 pounds UF, in the
cooler.

b. The sprinkler system could contribute to a criticality of being actuated into an open vessel
containing a uranium compound.

This scenario is prevented or mitigated by:

a. Controlling the R-114 pressure in the condenser higher than the RCW pressure.
b. The R-114 levels are monitored and recorded daily.

¢. Excess water in the R-114 system will cause the cell to overheat.

d. Equipment is evacuated and purged before being removed from the cascade. After removal, the
equipment is covered to prevent water from accumulating in an open vessel.

Due to the multiple failures and errors associated with this scenaric, the probability of occurrence is
placed in the extremely low category.
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