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Dear Mr. Strosnider:

In accordance with 10 CFR 76, the United States Enrichment Corporation (USEC) hereby submits
six copies of Revision 105 (September 20, 2006) to the USEC-01, Application for United States
Nuclear Regulatory Commission Certification, Paducah Gaseous Diffusion Plant. Revision 105
incorporates changes to the Safety Analysis Report, the Emergency Plan, and the Paducah Gaseous
Diffusion Plant Security Program (GDPSP).

The above changes have been reviewed in accordance with 10 CFR 76.68 and have been determined
not to require prior NRC approval. Revision bars are provided in the right-hand margin to identify
changes. Revision 105 was effective on September 20, 2006.

Revision 105 to the GDPSP contains certain trade secrets and commercial and financial information
exempt from public disclosure pursuant to Section 1314 of the Atomic Energy Act of 1954 (AEA),
as amended, and 10 CFR 2.390 and 9.17(a)(4). In accordance with 10 CFR 76.33(e) and 2.390(b),
the Revision 105 changes to this plan are being submitted under separate cover (USEC letter GDP
06-0053).

Should you have any questions regarding this matter, please contact Mark Smith at (301) 564-3244.
There are no new commitments contained in this submittal.

Sincerely,
s a7

Steven A. Toelle
Director, Regulatory Affairs

USEC Inc.
6903 Rockledge Drive, Bethesda, MD 20817-1818 =
Telephone 301-564-3200 Fax 301-564-3201 http://www.usec.com (i 8SO
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OATH AND AFFIRMATION

I, Steven A. Toelle, swear and affirm that I am the Director, Regulatory Affairs of the
United States Enrichment Corporation (USEC), that I am authorized by USEC to sign and file with
the Nuclear Regulatory Commission Revision 105 to USEC-01, Application for United States
Nuclear Regulatory Commission Certification, Paducah Gaseous Diffusion Plant, as described in
USEC Letter GDP 06-0052, that I am familiar with the contents thereof, and that the statements
made and matters set forth therein are true and correct to the best of my knowledge, information, and

belief.

S A’H@Z

Steven A. Toelle

On this 8th day of November 20006, the person signing above personally appeared before me, is
known by me to be the person whose name is subscribed to within the instrument, and acknowledged
that he executed the same for the purposes therein contained.

In witness hereof I hereunto set my hand and official seal.

S

Rita' L. Peak, Notary Public
State of Maryland, Montgomery County
My commission expires December 1, 2009 ‘. -

<
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Format and C_ontent of the USEC Certification Application .

The Application contains a Safety Analysis Report (SAR), Technical Safety Requirements
(TSRs), and programs, plans and other documents as described above. In accordance with 10 CFR
76.35(b), the Application also includes a plan prepared and approved by DOE for achieving' compliance
with respect to any areas of noncompliance with the NRC's regulations identified by USEC as of the date

- of this Application. . The Compliance Plan provides an expanded description of the areas of

- noncompliance, a Justlﬁcatlon for continued operation, a description of the plan of actlon to achieve
comphance and the schedule for completion of those actlons as apphcable
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The Apphcatlon is written in the present tense. The physwal descnptlon of mstalled structures,.
systems and components (SSCs) in the Application is current as of June 1, 1995; except as described i m_ ’
Section 3.16, “Items Addressed by Compliance Plan.” - The programs, plans, procedures and other -
aspects of the facility's operations other than the SSCs ‘are described as they will be when all Compliance .
Plan items are completed. Each section of the Application contains a subsection - entitled “Items = .
Addressed by Comphance Plan.” This' subsectlon describes those aspects of the program, plan ¢ or section

topic that are not in full compliance with the Application, This subsection also contains a brief

* description of what is currently in place. Any section which does not have any.related. Comphance Plan e

states “None 1dent1ﬁed ?
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Appendix A
Applicable Codes, Standards, and Regulatory Guidance
This Appendlx lists the various lndustry codes standards, and regulatory guldance documents

_ which have been referenced in certification correspondence. The extent to which PGDP satisfies each
“code, standard, and guidance document is 1dent1ﬁed below subject to the completlon of apphcable

- : actlons requlred by the Comphance Plan

: “71 (3 Amerlcan Natnonal Standards Instltute (ANSI)

e 1 l ANSI N14 1, Uranium Hexaflouride - Packaging for Transport 2001 Edltron mcludmg Addendum
1 and Addendum 3 for all cylinders.

' PGDP satrsﬁes the requirements of this standard except for those portlons superseded by Federal _

Regulatrons wrth the following clarrﬁcatlons

Cylinders and valves already owned and operated by PGDP that were not purchased to meet
this edition of the standard - Satisfy only Sections 4, 5, 6.2.2 - 6.3.5, 7, and 8 of the standard.

Cylinders purchased prior to. adopting the 2001 version of the standard were manufactured
to meet the version of thé ANSI standard or speclﬁcatron committed to at the time of the
placement of the purchase order.

-Tinning of cylinder valve and plug threads: ANSI N14.1 - 1990 and 1995 requires the use of
ASTM B32 50A, a 50/50 tin/lead solder alloy described in the 1976 and previous editions of
‘the. ASTM standard. ANSI N14.1-2001 requires the use of ASTM B32 with a minimum tin

- content of 45% such as alloy SN50. Cylinder valve and plug threads that were purchased to .

meet the 1990 or the 1995 version of the standard were tinned using a method that is
conservative with respect to the 2001 version of the standard (minimum tin content of 46%
" versus 45%) rather than meeting the 1990 or 1995 version of the standard.

Cylinder Valve Protectors (CVPs): For 48X, 48Y and 48G cylinders, the 1990 standard
requires these devices to be fabricated from ASTM A285 Grade C or A516 steel. The 2001
standard requires these devices to be fabricated from weldable carbon steel with a minimum
. tensile strenght of 45,000 Ibs/in? and a maximum carbon content of 0.26%, such as ASTM A-

36 steel. Likewise, the set screws are to be manufactured to specific requirements for each

‘CVP. (Addendum 1 to ANSI N14.1-2001 also allows an alternate cylinder valve protector
design.) Cylinders in use at PGDP may meet the CVP design allowed by ANSI N14.1-2001.
- Alternately, the CVPs for any cylinder in use at PGDP may be steel, similar in design to

those specified in ANSI N14.1-1990 and 2001, and meet the intent of this standard. - Set -

_.screws that are employed in these CVPs are a’lso steel and are manufactured in accordance
with the ANSIN14.1-1990 or 2001 design, a derivative of this design, or a grade 5 bolt.
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- None of the Model 48HX cyhridefs in ﬁse.bvy.’USEC'were manufactured to the ANSI N14.1-

12001 standard and this model of cylinder is no longer in production. . However, the 2001

version of this standard mistakenly lists the minimum volume for this. cyhnder as 139 £ and.:_' 1.

the maximum fill limit as 26,840 pounds. Previous versions of the standard (1nc1ud1ng the
1990 revision) list the minimum volume for this cylinder type as 140 ft* and the maximum

fill weight as 27,030 pounds. Model 48HX cylinders at PGDP will comply with the volume

- requirements -and fill limits that are listed in the 1990 version of ANSI N14.1 and are also
flowed down into the TSRs. :

- SecSAR Sections 3.7.1,3.7.3,3.7.5, 3.15, and 43.2.

1.2

- ANSUANS 2.8, Determining Design Basis Flooding at Power Reactor Sites, 1981 Edition

PGDP used a detemumstlc probable maximum flood (PMF) analysis as outlineéd in Nuclear
Regulatory Commission (NRC) Regulatory Guide 1.59 and in American Nationial Standards
Institute/American  Nuclear Society Standard ANSI/ANS-2.8-1981 to assess the potential
consequences of a major regional flood at PGDP. Further flooding analysis using probabilistic
methods are not required since regional flooding is not a hazard at PGDP because the nominal, top-

~ of-grade elevation at PGDP is above the PMF plus wind wave activity at flood stage.

F or references to this standard, see SAR Section 2.4.3.

- A-la
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A 3.3_.2.2.3 Cranes .

The C-333 and C-337 cell floors are served by 15 permanent overhead bridge cranes per building.
Each main bay has one crane for a total of 11 cranés per building. The remaining four cranes are located
- in ' mezzanine (high) bays .. In-addition, a small temporary bridge crane may be installed in the femaining
mezzanine (high) bays. The cranes are capable of traveling the entire length of the burldmg and each"
.. serves a portion of three units. All main bay cranes, except the center main bay crane, may be operated as
.. .single or double’ trolley bndge cranes. When operated as single trolley cranes, they have a 23 ton
capacity; as double trolley cranes, their capacity is 36 tons. The center main bay crane is a smgle trolley
- bridge crane with a 23 ton capacity. Each mezzanine bay crane (permanent or temporary) is a single
- trolley bridge crane with'a 15 ton capacity. When not in use, a crane is stationed over the truck alley(s) .
‘with exceptlon of the center main bay crane, which is stationed at the burldmg s center when not in use.

One. crane in each of the “000” bmldmgs that is normally parked over the unit bypass piping is
. important to safety as described in Section 3.15. The failure of either of these cranes could impact the -
; ‘UFG Primary System: and initiate a large UF release The cell ﬁoor process burldmg cranes shall not farl- -
~ina manner that w1ll cause alarge UF, release during the followmg occasions:

e  Normal operatron,
e Natural phenomena events with the cranes in the parked position, and

®  Arelease of the crane controls during an evacuation event.

3.3.2.2.4. Lube Oil Storage Tank Differences

The lube oil storage (gravity supply) tanks are housed in rooms located on the building's roof. Each
unit has one room located approximately at its center, and each room houses one storage tank.

33.2. 3 C-310 Purge and Product Building

The purge cascade is located in burldmg C-310. The functlons of the purge cascade include 1sotop1c
enrichment of **U and separation-of-lighter-molecular-weight-contaminant-gases-from-the-UFg-for safe——————
. venting to the atmosphere. See Section 3.3.6 for further discussion on the functlons of the purge cascade.

. The C-310 building is a windowless two-story steel framed structure w1th remforced concrete floors.
- The walls are of siding attached to the structural steel and the roof is a built-up roof over a precast
- steel-edge conicrete deck. An enclosed bridge connects the cell ﬂoors of C-310 and C-331

Just as in the “00” and “000” buildings, the Purge and Product Building structure of C-310 is
. important to safety as described in Section 3.15. This building provides a significant role in minimizing

‘both the on-site and off site consequences of any releases of UF¢ and ensures that the: followmg safety IR
functions are accomphshed

- Provide 11m1ted holdup of UFs releases to allow deposrtron of uranium and slower release rates to the
atmosphere

339
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e Maintain structural integrity during evaluation basis natural phenomena events (i.e., earthquakes, high
winds, and flooding) to the degree needed to prevent failure of the UFs Primary System (see Table
- 3.15- 10 for the natural phenomena capacities of the buildings).

A small basement beneath the ACR houses electrical cabinets. and prov1des access to-an underground

S "tunnel connectmg C-300, Central Control Bulldmg, C-310 and C-331:

3 3. 2.3 l Ground Floor ]

| The C-310 bulldmg has two ﬂoor levels, _whrch are referred to as the cell floor and the ground or ‘

operating floor. Instrument cubicles and valve control centers are located on the ground floor in two rows’
“running north and south. The row east of the building center line serves the odd-numbered cells and the -
west row serves the even-numbered cells. The booster controls are located at the south end of these

cubicles. AF; header runs the length of the building along the inside of the east wall: This header -

~ provides F»/N; from C-350, Drying Agent Storage Building; to C-331 and the sodium fluoride (NaF) trap

. systems in'C-310 as: needed A computer room in the northwest corner of the building houses the cascade -
- .automated data processing (ADP) system mainframe. Another trap room on the north wall houses the

heated NaF trap housmgs for the north NaF trap system, which is used to burp cylinders, and a NaF oven,
‘which is used to prepare NaF. The south NaF trap system is located along the east wall of the ground
floor. The product withdrawal room, which houses three withdrawal positions/scales for ﬁlhng product

and/or side withdrawal cylinder(s), is located in the northeast corner. The NaF trap system and product
_ wrthdrawal systems are discussed in Sectlon 34.

‘The ground floor also contains the ACR, which houses the assay spectrometer room, momtormg and

control for the purge cascade, and showers and locker room. The lube oil system drain tank and pumps,

seal exhaust pumps, w1thdrawal stat1ons the switchgear, and most of the auxiliary equipment are also on

the ground floor.

.3.3.23.2 Cell Floor

The cell floor contarns the cascade equipment, which mcludes COMPpIessors, converters condensers
Normetex product wrthdrawal pumps, tops purge pumps and “B” booster stations.

The cell floor layout consists of ten cells, each contammg six in-line stages. The 60 converters are
arranged side by side, with 30 converters along each side of the building from north to south. Twelve
centrifugal pumps serve each cell, two pumps per converter. Six pumps are situated along each side of
the cell with three designated as “A” pumps for the enriched stream and three designated as “B” pumps
 for the depleted stream. Two Normetex product withdrawal pumps are mstalled at the north end of cell

10 and one Normetex pump is at the north end of cell 9. '

the bulldmg

~ The tops purge system is located in the southwest corner of the cell floor. The tops purge system

- »cons1sts of essentially two main parts, the tops booster station located on the cell floor and the purge ’_
equlpment located d1rectly beneath cell 2 on the ground floor. A booster statron is located in the‘

3310

‘Bypass piping, feed and evacuatron prpmg pass overhead above the cell floor through the center of '
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- 334633 High-High Weight Trip

: The potential exists for the stress rupture of the ‘coolant tubes or the F/S vessel due to overﬁlhng
(allOng UFg to bridge the tube-to-tube or tube-to-shell gap) and subsequent reheating due to expansion
. of the solid UF;. Studies have shown that 11,900 Ibs of UF; in a 10 MW vessel (compared with 18,000 : -

1bs total capacity) is the limit without experiencing some degree of bndgmg, 22,400 Ibs (compared with

.38 ,000 Ibs total capaclty) is the comparable value for a 20 MW vessel

For a 10 MW vessel the high- h1gh werght tnp system is cahbrated and tested to actuate when either |

charinel of the weight monitoring system indicates a maximum of 10,000 Ibs-total UF¢/coolant weight (a
10 MW unit holds approximately 1,000 Ibs coolant).  For a 20 MW vessel, a maximum of 20,000 lbs
UF¢/coolant weight initiates the. trip, approximately 2,200 Ibs of which is coolant. When compared to the

amount of UFg required to‘initiate bridging, the weights of UFg requlred to actuate the high-high weight - .

tnp system provide a margm of more than 20% between the trip setpomt and the bndgmg hrmt

Upon actlvatlon of the high-high weight trip. system, the F/S system is automatlcally placed in the

modified hot standby mode, which was described previously and an alarm sounds in the ACR, and a trip

message appears on the operator control panel. This system is hardwrred and cannot be overridden by the ‘
. DPCS.

The F/S High-High Weight Trip System (see Frgure 3.3-11) is important to safety as described in
Section 3.15. This system is hardwired and is not part of the DPCS high-high weight trip. This system

- plays a role both in the preventron of a UFg release, and in the prevention of a criticality event.

The system prevents a UF release by detecting an accumulation of excessive solid UFg material

inside the vessel, isolating the vessel from the cascade, and transferring out of the freeze mode to prevent
further accumulation. Overfilling the F/S vessel could stress the tubes and the vessel walls due to thermal

- expansion of the solid UF during a subsequent sublime mode. The system automatically closes the inlet

B-line valve that is supplying UF to the F/S system upon detection of a weight greater than or equal to

the system set point to prevent excessive material from ' ‘accumulating inside the vessel. The required

support systems to support these objectives are 120 VAC, 480 VAC, 24 VDC electrlc power, and plant

air. Two sources of 120 VAC electric power are used for the High-High Weight Trip System. One

source is supplied through a stepdown transformer:from 480 VAC at the associated F/S motor control

- center. This supply of 120 VAC power is then used to provide power to one of the two weight
“measurement channels (“A-weight”) and to provide power to two of the three 24 VDC power supplies

that are used for relay logic in the high-high weight trip circuits. These two 24 VDC power supplies and
the A-weight instrumentation are located in the primary F/S instrumentation cabinet. A second power
source of 120 VAC is fed from a nearby process building lighting panel (120/208 VAC) to provide power
to the other of the two weight measurement channels (“B-weight”) and to provide power to the third of
three 24 VDC power supplies. This third 24 VDC power supply and the B-weight instrumentation are
physically located in nearby instrument enclosures, . The 24 VDC power that is used for the F/S mode.
logic is derived from these three power supplies in such a manner that precludes failure of any one power

- supply from d1srupt10n of continuous power to the relay logic circuits. The 480 VAC electric power is .
- supplied from the F/S motor control center, which is an extension of the associated cell motor control

center. The 120 VAC is required for the weight measurement channels to prov1de an instrument 51gna1
output for companson to the limit setting in the associated alarm/tnp sw1tch

| 3;3-31 "
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The 480 VAC is required for the motor operated UF inlet “B” valve to close. The 24 VDC power is
- required for control relay contacts to close, thereby allowing 480 VAC power to be supplied to the UF;
inlet “B” valve close contactor-coil. The 480 VAC also provides power for the motor operated UF¢ return

valve, which will actuate to the “Open” position. The plant air support system provides the air pressure to |

‘operate the weight control valve, the UF vent valve, and the coolant bypass valve. -On the recirculating
.cooling water (RCW) loop, the plant air support system provides the air pressure to operate the pump

flow control valve, the 3-way RCW valve, and the RCW flow control valve. When the High-High =
-Weight Trip System is actuated. the plant air system opens the weight. control valve and the UFq vent
- valve. This allows the UFs to leave the F/S vessel. ‘The RCW 3-way valve will move to the “Open to -
Return” position allowing water to enter from the cascade RCW retumn line. If the 3-way RCW valve is
not operable or available, then the RCW supply and return manual block valves may be closed to meet the,
. ‘requirements for the hot standby or modified hot standby: operating modes. The 120.VAC, 480 VAC, and

24 VDC are support systems, which are important to safety as described in- Section 3. 15
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- The system also prevents a criticality event in F/S vessels that are exposed to greater than or equal to
10wt % PUu by closing the UFg inlet B-line valve upon an excessive accumulation of UF; in the vessel.
* "Excessive UFs could cause bridging between the F/S collection tubes, which could lead to a breach of the

~ coolant loop. The required support systems to support these objectives are 480 VAC, 120 VAC, and 24
vDC electric power as described in the previous paragraph

' All critical components of the system are “locked posmon The term “locked in refers' to the
-~ fact that when the trip actions occurs, critical components cannot be overridden by operator action until
-the ‘undesired condition has been coirected. ~This prevents an operator error from aggravating the
undesirable condition. The critical components are maintained by the system until the process variables

‘are again in acceptable ranges At such time, the system can be manually reset and reverted to a specific
mode of operation. : :

3.34. 6 4 Freezer/Sublimer Coolant System _

The F/S R-114 High Pressure Relief System is. unportant to safety as described in Sectlon 3.15. This
system provides pressure relief to prevent overpressurizing the UFg Primary System thus minimizing the
: potentlal for a release of UF6 from an overpressure fallure for C-331, C-333, C-335, and C-337.

Both the 10 and 20 MW F/S mstallatlons have a closed loop coolant system consisting of a
‘condenser/reboiler, a coolant pump, a rupture disc relief system, associated piping and valves, and, in the
case of the 20 MW and “piggyback” installations, a coolant surge tank. In addition to the administrative

controls in Chapter 4.0 and those controls covered by programs and plans, the following ensure safe
operation of the F/S coolant systems:

e Because of the potential for a violent exothermic chemical reaction in the F/S system, administrative

- controls require the substitution of dry air for coolant in the F/S and cell coolant systems during the
use of cell treatment gases

. & The coolant pressure in the F/S system is to be controlled below 150 psig whlle coolant is being

charged to the F/S coolant system. - This will prevent a coolant release to the environment as a result
. of blowing the rupture d1sc and rehef valve

"~ . o The manual block valve between the coolant condenser and the rupture disc will be sealed open any
- time the F/S coolant system is in the freeze or cold standby mode.
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3351183 Air Control S o

Air control is the control of the direction of exhaust air-and the source of supply air for the- building

- The maj ority ¢ of bmldmg supply air comes from the filter rooms through air filters. The source of air to o
~ the filter rooms is dependant on the temperature in the building and is: controlled by a pneumatic -~ - :
~ thermostatic control system or is controlled manually. When the building temperature drops below the °
" thermostatic settmg, the building supply and roof exhaust dampers will shut, effectlvely reclrculatmg the
.. -warm cell floor air back to the ground floor. When the building temperature rises above the thermostatic ~
sefting, the building supply and roof exhaust dampers will open, allowing the warm cell floor air to move
- outside. Exterlor filter room: dampers are covered as needed to regulate interior bulldmg temperatures ‘

The C-310-A ground floor area is heated by steam and outside air mtake A1r is exhausted through

exhausters through the out31de wall. The second floor area is heated by steam Emergency exhausters are
located in the roof.

.~ The product wrthdrawal statrons in C-310 are- equrpped thh exhaust hoods an exhaust fan and av‘._' .
high - efficiency partlculate absorptron (HEPA) ‘type filter.. The air exhausted through these" ‘hoods is |
discharged to the atmosphere at roof level. The exhaust fan and the building ventilation fans are capable'- o

of bemg shut off manually from a remote locatlon
335119 C-315 Bulldmg Ventilation System

~ The tails w1thdrawal facﬂlty is located in the three-story portlon of C-315 Out81de air is drawn mto

the building, filtered, warmed when necessary, distributed through the building, and either exhausted -

- through roof vents or partially recirculated by components of the building ventllatron system.

The function of the ventilation system in.the surge tank rooms is to purge the rooms of a

~ contaminated atmosphere in the event of a release. In this case, air is drawn in through outside dampers
~ mounted in the walls just below the ceiling of the room. The air is then exhausted by an exhaust fan .
. through roof vents by means of ductwork leadmg from the vents to air intakes near the ﬂoor

- The functron of the ventllatlon system for the tails cylmder filling and samplmg ‘stations is pnmanly» )
. one of heat removal. In case of an emergency condition, each station has its own individual hood and a
. common exhaust fan which operates continuously. The air exhausted through these hoods is discharged

to the atmosphere at roof level.  For cold temperature operation, a supply fan draws air into the building
through the outside dampers: It is filtered, steam-heated, and discharged into a manifold duct which
carries the air to the room outlet gnlles When the outside temperature is. high, the air is exhausted

through exhaust dampers mounted in the outside wall. Durmg intermediate seasons a portlon of the air .

‘may be recirculated and the remainder exhausted.

The tails withdrawal stations are equipped with exhaust hoods, an exhaust fan, and a HEPA-type
- filter. The supply and exhaust fans are capable of being shut off manually froma remote location..

33. 5 12 Fire Protectlon System

The F1re Protectlon System consrsts of automatlc spnnkler systems - in each of the s1x process

buildings, C-310 C-315 C-331, C-333, C-335 and C-337. The sprmkler systems provrde interior
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- protection of the process buildings. These systems, which are wet-pipe type, are the same as found

V ~ throughout industry and consist of water-filled piping with standard sprinkler heads installed in the pipes.. . ...

The alarm.valve within each system and all replacement components as required by NFPA 13,
* “Installation of Sprinkler Systems,” are Underwriters Laboratories listed and/or Factory Mutual approved..

. = The temperature ratings of the sprinkler heads vary according to the maximum expected temperature of - .
- the area in which the heads are installed. The ratings range from 160°F to 286°F in the process buildings. - -
The hlghest rated heads are mstalled at the cexhng level on the cell ﬂoor n the C- 331, C- 333 C—335 ‘and

C 337 bulldmgs

T There are wet-plpe ‘systems mstalled throughout the six process bulldmgs except for inside cell
‘ housmgs and surge drum rooms. The size of most buildings necessitates that more than one system be

‘used in each building. - The vast majority of systems are installed in areas not subject to freezing,
- However, those in areas subject to freezing (e:g., filter rooms) have an antifreeze solution mamtamed in
the piping from the riser to the sprinkler heads.

o Water is supplied to the plant buildings® fire suppressron systems _either by the ngh Pressure Flre .
" Water System (HPFWS) or the Samtary and Fire Water System (SFWS). The HPFWS is a grid system o
-~ -and supplies the sprinkler systems' in the C- 310, C-315, C-331, C-333, C-335; and C-337 process . -

. buildings, the C-310-A Product Withdrawal Building, the C-360, Toll Transfer and Sampling Building,
. the C-620 Air Compressor Room, the C-631-03 Pump House (Firewater), and the RCW blend pump
- houses. It also supplies the water spray systems in the RCW cooling towers. The HPFWS and the wet-

pipe Sprinkler Systems in the six process burldmgs are important to safety as described in Section 3.15."

. Further descriptions of the HPFWS: are located in Section 3.9. The SFWS is also a grid system and

- supplies fire suppression systems in other plant buildings. The SFWS is discussed in Section 3.9. The
suppression systems supplied by both the HPFWS and SFWS have water flow sensing dewces that are
continuously monitored by the site fire alarm system.

- The Fire Protection Program is described in Section 5.4.
3.3.5.13  Special Gas Treatment

- When new- equipment is installed or the cascade has been opened to. atmosphere, a treatment

. ~-comprxsed of a mixture of F, and N, or a mixture of F,, N; and CIF; may-be used to condition previously |

untreated surfaces as well as remove moisture before exposing the equipment to UFs. ‘Deposits of UO.F,
‘and other compounds may also be removed from equipment by exposure to these gases.

F, and CIF; gases:react violently with- -organic and oxidizable materials and with most metals at £

-elevated temperatures. Procedural controls are exercised over the. introduction of these gases into the
-cascade to minimize the risk of an explosive reaction within the cascade.

3.3.6 Purge Cascade

33.6.1 System Descrlptlon

, The top cells in the PGDP cascade are called the purge cascade. The purge cascade is located in the &
‘ C-310 Purge and Product Building with a portion of the product withdrawal equipment located in the
C-310-A, Product Withdrawal Buxldmg (see Section 3.3.2 for a description of these buildings). -‘The -
ventilation system is described.in Section 3. 3 5. The UF; process system up to the point of withdrawal

will be discussed herem
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=== These alarms form part of the boundary of the unportant to’ safety UFs Release Detection System for

the “00” and “OOO” bulldmgs as descnbe in Sectlons 3. 3 5 and 3. 15

e The auxrhary power transformer section contains a graphlc layout of the unit auxiliary substatlons

- along with the electrical feeders supplying the substations. The transformer secondary breaker

positions are indicated by position lights displaying whether the breakers are open or closed. Finally,

" arun light is provided for the transformer coolmg fans to permlt the ACR operator to momtor the fan
. ‘operation: : :

3.3.7.23 Utllltles Panel (“000” and “00” Bmldmgs)

There are mdlcators and alarms on each plant utility system. Each ACR is equlpped w1th such a
panel. Both audlble and visual alarms are available. The mdlcators and alarms are-as follows: - :

Y 1 RCW header low pressure ‘

2. Plant air low pressure o

3. Plant nitrogen low pressure

4. Sanitary water low pressure

| 5. ljrying gas. (DG) manifold low pressure

6. Ventilation system floor differential pressure

7. Pressure recorder for seal exhaust and area datum exhaust pressure Alarms are actuated on high
~ pressure.

8. Mixed Gas [nitrogen (Ny), fluorine (F2) and chlorlne tnﬂuonde (ClF3)] storage drum pressure
o i recorder thh h1gh pressure alarm (C-335 only)

The plant air low pressure and area datum exhaust pressure alarms are part of the boundary and/or

support system' for the important to safety Low and ngh Pressure Datum Systems as described in
_Sectlons 3 3.5 and 3. 15 ‘

3.3.7.24 Utllltles Panel (C-310)
| The Utilities Panel m C-310 contains controls, mdieators, ‘and alarms for the following:
1. RCW header low pressure

2. Sanitary water low pressure
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Pressure indicator for seal exhaust and area datum exhaust pressure. Alarms are actuated on high

_pressure. The area datum exhaust pressure alarm forms part of the boundary for the important to
safety High Pressure Datum System as described in Sections 3.3.5 and 3.15.

Other mdlcators/controls and their function mclude

' Aux1hary substatlon ammeters (16) perrmt the ACR operator to monitor the load berng placed ona
_partrcular substation. , ,

The lube oil. (LO) system control/momtormg sect1on is s1mllar to the other process bulldmgs

descnbed in Section 3.3.7.2.2.

UF6 Leak Detection System is s1mrlar to that descnbed in Section 3.3.7.2.2. ‘

. 3.3.7. 2 5 Utrlrtles Panel (C-315)

followmg
1. Motor loads - over current or under current
2. Coolant — low coolant pressure and/or high coolant temperature
Buffer — high buffer flow or abnormal buffer pressure
4. UF¢Detection— loss of low voltage power to the low voltage heads
The LO system control/monitoring section contains:
1. LO supply tank emergency supply valve switch — perrmts the ACR operator to open, stop, or close
" the valve. . '
- LO supply tank emergency supply valve position indicator — denotes if valve is open or closed Both
.indicators are on if the valve is between the open and closed posrtron
LO supply tank drain valve switch — perrmts the ACR operator to open the valve (must be reset atthe -
drain tank). The position indicators show the valve’s open or closed posmon Both hghts are on if -
. the valve is between the open and closed pos1t10n
" LO pump trip relays reset- button — Allows ACR operator to restart a LO pump that has been shut
_ down by C-300. : . _
5. LO pump run/off 1nd1cators = mdlcate 1f the partrcular pump isin the “run or “ofr” posrtron ' _
6. LO pump start/stop switches (plstol-gnp sw1tches) allow- each LO pump, if hand/auto swrtch is in

the “hand” position, to be started

3.3-88 - .
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3.5 UFs; TAILS WITHDRAWAL FACILITY

'Withdrawal of UFg tails, normally 0.2% to 0.47% *°U, from the enrichment cascade is accomplished

with a compression and liquefaction system. The tails withdrawal facility is housed in the C-315 Surge

- and Waste Building. - A temporary storage yard for tails cylinders is served.by. seml—gantry cranes. Thev.' |

Tail Withdrawal Facility Structure is important to safety and is discussed in Section 3.3.

. The two pnmary purposes of C-315 are to prov1de a cascade surge volume consisting of two

. Hortonspheres (normally, one on-stream and one off-stream) and to compress and condense the tails UFg

to- permit withdrawal through the withdrawal system (see Flgure 35- 1) ‘The surge. volume of the
'.Hortonspheres helps control cascade inventory ﬂuctuatrons e

These two functlons are accomplished by routing the “B” stream from the bottom of the cascade in -
- the C-331 Process Building (via one or both of two low-speed compressors if necessary) to the on-stream
.+~ Hortonsphere as well as using the suction:of the Normetex. pumps or high-speed compressors. At lower -
- withdrawal rates, a low-speed. compressor may not be required. One. or more of the three Normetex‘
.. pumps’operaté in parallel and discharge to the UF, condensing system. Two high-speed compressors in -
C-315 that are maintained in standby can be used in lieu of the Normetex pumps. ‘The flow through the
" Normetex pumps is normally controlled by each pumps suction control valve. The process gas is returned
* from the on-stream Hortonsphere via control valves to the bottom of the cascade in C-331 as the

““A”-stream. Since the on-stream Hortonsphere floats on the discharge of the low-speed compressors, it

. provides a surge volume for changes in tails withdrawal as well as flows to and from the cascade. When

the high-speed compressors are used, the Hortonspheres do not float on the low-speed compressor

discharge but are still on line. Compressor shaft seals are eqmpped with special sealing and buffering
systems to prevent leakage.

- The UF from either the Normetex pumps or high-speed COmpressors is plped to a condenser, where

. the gas is cooled to form UF; liquid. The liquid UFg flows by gravity into a tails storage cylinder at one

of the four cylinder filling positions. Accumulators are located in the liquid withdrawal line to provide
- staging of liquid UF¢ during withdrawal interruptions. The accumulators float on the discharge of the UF,
* condenser. - During filling, the cylinders rest on scale carts positioned over scales at each station.. - The

. scales provide a weight readout and an adjustable audible alarm to alert the operator when that fill limit

~ has almost been reached. Before filling a cylinder, an accountability weight is established so that, in the

‘event of an overfill, evacuation of the excess UFs can be performed with the cylinder in the drain pos1t10n. o

- After a cylinder has been filled with tails material, it is carefully transported outside by the use of the air-
operated scale cart. It is then lifted by a crane and carefully transported to the temporary storage area for

“tails cylinders where it remains until its contents have cooled and solidified (five-day cooldown penod for
10- or 14-ton cylinders). .

An additional functron of C-315 supports transfer of UFs dlrectly from a vaponzer in a feed facility

- _ to the withdrawl equipment in C-315. Assays of material transferred by this method must be less than 1.0, -

wt.% 2°U. This type of transfer operatlon is typlcally performed to move materlal from one type cylmder_ __
to another type cylinder. _ ' o

The followmg sections drscuss components or systems assoclated wrth the tails withdrawal system.

Included are structures, systems, and components (SSCs) important to safety wh1ch are drscussed in more
deta11

s o
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- 3.5.1 UF; Wlthdrawal Primary System

The UFs: Wlthdrawal anary System (i.e., valves, equlpment containing UF6, and piping) is
- considered the primary means of confinement for UFs and includes both a UFg gas system and a UFg
. liquid system. The gaseous UFs system provides a confinement: boundary for UFg. The liquid UFg

. system provides a pressure boundary and a transfer of UFg in the 11qu1d state The system is lmportant to

safety as described in. Sectron 3.15.

Compressors, aﬁercoolers, condensers, accumulators mamfolds and assoc1ated p1pmg and valves- ;

- are enclosed in heated housings and/or are heated independently. ‘They are maintained at a temperature

: necessary to prevent UF6 solidification. The components of the UFG Wlthdrawal Primary. System are
o ‘dlscussed in the followmg sectlons :

: 3.5.1. 1 Normetex Pumps

: Normetex pumps are used to’ compress the gaseous UF6 wrthdrawal stream for quuefacuon Three :

- Normetex pumps are installed on the second floor of C-315. The Normetex pumps are operated with one

- or more running in‘parallel, taking a suction from the header supplied by the low-speed compressors or

from the B stream from C-331 and discharging to one or more UF; condensers, which are also operated in

parallel. ‘Additionally, the No. 3 Normetex pump has altemate suction and discharge valves that enable .

compression from a separate source. This could allow withdrawal at a second assay value. However;'a
- second assay is not normally withdrawn in C-315. This alternate piping allows the-pump to be used as an
. evacuation pump for operations such as evacuatlng the off-stream Hortonsphere.

The Normetex pump uses a fixed and a moving spiral vane. The moving vane has an eccentric
motion causing “pockets” between the vanes to open and close to compress the gas and move it from the
- -inlet to the discharge of the pump. This design permits compression of UFg without the use of dynamic

- seals between the process and atmosphere. There are two motors associated with the Normetex pump that -

- areused to drlve the spual vane.” These motors are referred to as the vacuum pump motors.

: The UF6 enters the pump through ﬁne mesh inlet gas ﬁlters desrgned to prevent any forergn material ~

. entry that might increase the wear of the vanes. A suction control valve regulates the amount of flow
through the pump by controlling the suction pressure. The pump discharge is then routed to one or more

of the three UFg condensers. A buffered expansion joint is mstalled between the pump and the dlscharge
block valve on the outlet line.

The pump ‘is lubncated and cooled by oil. An oil heater and oil cooler are used as necessary to
- maintain the desired oil temperature. The upper oil temperature limit prevents expansion of the vanes to
: prevent rubbmg, whlle the lower oil temperature prevents formation of solid or liquid UF6

A s1mp11ﬁed ﬂow dragram for the tails withdrawal facrhty showing the location of the Normetex :
. _pumps in the process flow is provided as Frgure 3.5-1. Figure 3.5-2 shows a typical Normetex pump and_

its UF6 Detectron system. This safety system 1s d1scussed in Sectron 3.5.2.1.1.1.

352
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' pump, the shurry transfer pump, and the filtrate pumip will trip. Should the liquid level reach the sécond’ -

level switch, a visual and audible alarm will sound. The slurry transfer pump recirculates solution in the

precipitation tanks. Sodium hydroxide is used to precipitate the uranium. - The NaOH solution is blended - - -

with the uranium solution by recirculating the contents of the precipitation tanks using the slurry pump

“and’ valvmg the mixing tank to the venturi eductor on the solution recirculation line. The mixing tank can: -
also be used to receive uranium solutions from other facilities, such as C- 710 or solutions drained from.

C-409 dunng mamtenance or sampling.

After the solution has been thoroughly mixed by recyclmg the solutron the pH of the solutlon is .

checked. Nitric acid is available at the dissolvers to add acid if the pH is above 2.0." This nitric acid
addrtron is performed in an sumlar manner to the acrdrﬁcatron process at the acrdrfymg tanks

Precipitate (sludge) generated by the NaOH system is stored in 5.5 gallon drums. The slurry transfert

’ pump then transfers the remarmng solutlon to the rotary vacuum pre01p1tatlon system

The rotary vacuum precrprtatron system consrsts of a rotary drum ﬁlter ﬁltrate reeerver, _vaeuum

.pump, rmst ehmmator srleneer-separator precoat tank, mixer and pump, and a filtrate transfer pump

» The silencer-separator separates condensate from the vacuum pump discharge and decreases the
~ sound level emitted from the system. The precoat tank is designed to mix precoat material (dlatomaceous

earth) into a slurry prior to applying the coating to the rotary vacuum filter. This precoat mixture is »
pumped to the top of the rotary drum unit. The filtrate pump takes suction from the filtrate receiver and

discharges it back to the precrpltatlon tanks or to the filtrate tanks.

" A series of eight filtrate tanks are used to collect the filtered solution from the rotary vacuum filter.

All eight tanks are used as one set of tanks. One of the tanks is equipped with a liquid level sensor.

~ . Should the liquid level reach the level switch, a visual and audible alarm will sound. The filtrate transfer

- pump takes suction from the filtrate tanks and discharges it either back to the filtrate tanks or to a portable

tank. When the filtrate sample has been analyzed and results received, the tank contents are pumped toa

portable tank or other ‘storage system for proper drspos1t10n

All storage, aerdrfymg, precrpltatlon, and filtrate tanks share a common overﬂow and vent line. If a:
- tank should overflow, the overflow is discharged onto the stainless steel floor pan. The vent line exhausts

to the ﬂoor pan.

3.8.2.2.3 Filtrate Monitoring

The filtrate receiver tank utilizes two level monitoring systems to control the level of solution in the
filtrate receiver tank and minimize the risk of a criticality accident due to excessive volume. Solution is

pulled into the filtrate receiver tank via a vacuum pump from the system and pumped out to other holding .
.tanks usmg a filtrate pump. The vacuum pump is required to be operational pnor to introducing solution .. . "
~ into the system and must be operational to introduce solution into the filtrate receiver tank. One set of the

~ level controls is used to start and stop the filtrate pump based upon the amount of solution in the filtrate
‘receiver tank and is used for normal system control. This system provides for low level, high level, and

hlgh-hrgh level alarms and functions to start the ﬁltrate pump on a hrgh level condrtron and shuts the
filtrate pump ‘down on a low
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+. . level condition. In addltlon, another set of instrumentation is used to monitor the level of solution in the

“tank and provide another high-high level sensor to detect the condition and shutdown the vacuum pump.
Shutting down the vacuum pump stops the flow of solution mto the ﬁltrate pump.

- ‘Both level control systems use l20-volt AC power. supphed from a 480/120-volt control transfonner

Thie 480-volt supply for this' monitoring system is the same as for the pumps associated with the system‘ B

Loss of either the 480-volt or 120-volt power will result in shutdown of the system.
The ﬁltrate momtors are 1mpottant to safety as’ descnbed in Table 3.153.

3.8.3 Fluorine System

The fluorine system pnmanly consists of C-410-K, C-410-D and the dxstnbutlon plpmg, valves, and
" instrumentation (see Figure 3.8-1)." Fluorine is purchased as a 20% fluorine/80% nitrogen molar mixture

% and, it is delivered to-PGDP in DOT-approved multi-tube trailers. A full DOT-approved trailer nominally -

- contains. 1800 1bs of fluorine at 2000 psig that is distributed in eight separate tubes (i.e., ‘nominally 225 lbs - o

~  of fluorine per tube).  One nominally full and one nominally enipty (i.e., heeled) multl-tube trailer maybe |-

 stored in both the C-745-A and C-745-B storage yards. When needed, a full multi-tube trailer is moved to
~C410K, Fluorme Facility, where the gas pressure is reduced to defined levels and is then fed to the

storage tanks or the pressure reducing manifolds in C-410-D (Fluorine Storage Building). The pressure
. -of the gas mixture is further reduced at the C-410-D pressure reducing mianifolds then fed to the fluorine -
distribution header for distribution to other plant locations. Fluorine is distributed from C-410-D as

needed through a piping system to the Purge and Product Buxldmg (C-310), the Process Buildings (C-331,

-C-333, C-335, and C-337), and the Drying Agent Storage Building (C-350). The amount of fluorine

- stored in C-745-A/C-745-B storage yards and the C-410-D/C-410-K complex éxceeds the threshold
quantity for fluorine defined in 29 CFR 1910.119, Appendix A. Therefore, the design and operatlon of

- these facilities require the 1mplementat10n of elements for process safety management identified i in this
regulation.

... . This section addresses only the receipt, storage and distribution of F; to the above buildings. The
E -utlhzatlon of F, is addressed i in Sectlons 3.3.4 and 3.35. The B, System is important- to. safety as ._I

~ described in
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Section 3.15..In addition to the administrative controls in Chapter 4.0 and those controls covered by
- programs and plans, the administrative controls described in Section 3.8.7.1 for F, storage, transport, -

--connection and-disconnéction ensure safe operation. Addmonal adrmmstratrve controls assomated with
F, distribution are described in Section 3.8.7.2.

3.8.3.1 C-410-K Fluorine Building

: The C-410-K building is. located Just west of the C-410-D Fluorme Storage Facrhty The smgle- S
 story bulldmg has a center wall with roll-up door that divides the bu11d1ng into- two sections. The west -
- .end is open on the sides and end.  The east end is. enclosed, insulated, and ‘heated. 'When ﬂuorme is
" needed, a multi-tube trailer is installed for use in C-410-K. Each trailer tube is eqmpped with an isolation -
- valve that is connected to a manifold. A pigtail (i.e., a flexible hose) is used to connect the trailer
- manifold to the system piping in the west end of C-410-K. This piping connects to the pressure reducing -
manifold located in the enclosed portion of C-410-K. Administrative controls identified in Section

3.8.7.2 restrict the number of tubes that may be valved open to the trailer manifold to limit the amount of -

. fluorine that could be released due to a pigtail failure. The gas pressure is reduced to a nominal 130 psig
at the C-410-K pressure reducing manifold and is then either transferred to the storage tanks or to the F,
distribution header pressure reducing manifold in C-410-D. The ambient atmosphere in C-410-K is
‘monitored and an alarm is activated if the F, concentration exceeds specified limits.

_ The pressure reducing manifold regulators in C-410-K are housed in.a ventilated enclosure...
: Isolation valves in this manifold will automatically close and an alarm is activated if the F; concentratxon_- 1
in the enclosure’s-ventilation exhaust exceeds specified limits. Pneumatlcally operated valves in the .

.. manifold will also automatically close if pressure exceeds spec1ﬁed limits during tube feeding or heeling

. operations. During tube feeding operations, pneumatically controlled valves will automatxcally closeand -
an alarm is activated if pressure down stream of the pressure reducing manifold (i.e., on the C-410-K
~-process side) exceeds specified limits or if the up stream piping experiences a rapid pressure drop that -

- exceeds specified limits. The high pressure control protects down stream equrpment from a potential - v

- pressure regulation control failure during tube feed operations and -the rapid pressure drop control
. minimizes the release that could result from a pigtail/connection failure. During tube heeling operations, |
the feeding pressure regulation controls are bypassed. However, a control valve in the bypass line will - |

.not open unless the pressure up stream of the-valve (i.e,, on the multi-tube trailer’ side) is below a -

. = specified pressure. This control ensures that only low pressure tubes can be. valved in to the process
. .system during tube heehng operations. Isolation valves will automatically close and an alarm is activated t
< if the down steam pressure is higher than the up stream pressure. . This control minimizes back feed if a -

_ - pigtail/connection failure occurs during heeling operations. If these control valves fail during operation, ‘-

.. systemequipment is. protected by a pressure relief system on'the low pressure srde of the pressure.

- - reducing manifold. The pressure relief system is rated for a pressure of 165 ps1g and 1t is plped to vent 5

excess pressure to the elevated stack upon actlvatron. n

3.8-12
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3.8.3.2 C-410-D Fluorine Storage Facility

Fluorine is transferred to the C-410-D distribution header either from the C-410-D storage tanks
or from the C-410-K multi-tube trailer. The C-410-D Fluorine Storage Building contains three tanks

. (nominal 1,000 f capacity each) used to store a mixture of 20% F; and 80 % N, (molar). The tanks are . '

- ASME code-stamped and are rated for a maximum working pressure of 165- p51g at 250°F. Each tank is

eqmpped with a pressure relief system rated for a differential pressure of 165 psig. Upon activation, the .
C-410-D tank pressure relief system will vent excess system pressure to the C-410 stack. The pressurein -
the C-410-D storage tanks and piping is maintained up to a nominal 130 psig during normal operation. -

.. The ambient atmosphere in C-410-D is monitored and ‘an alarm is actlvated if the F, concentration
- exceeds specified limits. :

The fluorine distribution header in C-410-D is supported by two pressure reducing manifolds.

The manifold regulators are housed in separate ventilated enclosures. One manifold is typically bypassed

- while the other is used to regulate the pressure of the fluorine distribution hcader to a nominal-5 psig..
. Isolation. valves in these manifolds will automatically close and an alarm is activated if the Fy
_‘concentration in the enclosures’ ventilation exhaust’ exceeds speclﬁed limits. Pneumatlcally operated -

~ isolation valves in the pressure reducmg manifolds automatically close if the pressure in the fluorine
*distribution header exceeds specified limits. The low-pressure portion of the distribution line is equipped
" with a pressure relief system that is rated at 50 psig. Upon activation, this pressure relief system will vent
excess pressure to the C-410 stack. The pressure relief system on the low pressure side of the fluorine

distribution line protects down stream equipment should the pressure reducing manifolds on the fluorine
distribution header fail. '
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3 8 3.3 Fluorme Dlstnbutlon Plpmg

A F2 rmxture at approx1mately 5 ps1g is routed from C-410-D to use pomts in C-310 C-331 C-333 -

- '_ "C-335 C-337, and-C-350 by piping constructed of F; and CIF; compatible materials as described-in -

Section 3.3.4. Normally, a header located outside of the tie-line housing is used as the F; header, but the N
Vplpmg discussed for CIF;. dlstnbutlon in Section 3.8.4.2 may also be used for F, dlstnbutlon

3.8.3.4 Key Instrumentation
The Fluorine System contains the following key instrumentation, controls, and alarms:

e Ambient F; levels in- the. C-410-D building are monitored by an F, sensor. If the concentration
: exceeds the setpoint, the sensor activates an alarm at the control panel in the C-410-K and C-400.
buildings, and the system activates visual and audible alarms at C-410-D.
o Ambient F; levels in the C-410-K building are monitored by an F, sensor. If the F, concentration
exceeds the sensor setpoint, the detection system alarms at the control panel in C-410-K and remotely
- in C-400, and the system activates building visual and audible alarms in C-410-K. :
‘e F, sensors are used to monitor the exhaust from both ventilated' enclosures housing the pressure-
: reducing regulators in C-410-D. Isolation valves in these manifolds automatically close if the F,
_ concentration in the enclosures’ ventilation exhaust exceeds specified limits. ‘The detection system
-also activates an alarm at the control panel in C-410-K and remotely in C-400 and the system .
activates local building visual and audible alarms in C-410-D. . ' -
e An F, sensor is used to monitor the exhaust from the ventilated enclosu:e housing the pressure
‘reducing regulators in C-410-K. Isolation valves in this manifold automatically close if the F,
 concentration in the enclosure’s ventilation exhaust exceeds specified limits. The detection system
also activates an alarm at the control panels in C-410 K and remotely in C-400, and the system
activates building visual and audible alarms in C-410-K: -
e Pressure sensors monitor the operation of the C-410-D. and C-410-K pressure reducmg mamfolds S I
""" the pressure exceeds specified limits, the system automatlcally closes isolation valves and an alarm is
- . -activated at the control panel in C-410-K and remotely in C-400. ' -
e The piping between the rupture disks in the pressure relief system used on the storage tanks and the

- distribution header in C-410-D are monitored. A readmg above. atmospherlc would indicate rupture
e dlsk leakage : : Y o
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o The pressure relief system used with the C-410-K pressure reducing manifold includes a rupture disc
plus a pressure relief valve that, upon activation, will reset at a specified pressure. The piping

between the rupture disk and the pressure relief valve is monitored. A readmg above atmosphenc
pressure would indicate rupture disk leakage.

L 120VAC supphes power to the C-410-D and C-410-K Fz release detectlon and alarm systems

* The high pressure relief systems and the fluorine detection alarms identified in this list represent the

L 'eqmpment 1mportant to safety assoclated w1th the Fluorme System as addressed in SAR Sectron 3.15. 8

384 Chlorme Trlﬂuorlde System

Liquid chlorine trifluoride (CIF3) is delivered to the site in cylinders that meet DOT specifications.

These cylinders are stored in C-745-B. The cylinders are transferred as needed to the C-350, Drying
Agent Storage Building. There the liquid begins to vaporize and the CIF; gas is fed into the C-350

. CIFs/N,/F, (mixed gas) storage tank which is used to _provide mixed gas to the distribution piping. This S
- piping perrmts the controlled ﬂow of the mrxed gas to the burldmgs for cell treatment on an as-needed o
_-basis.”

" This section addresses only the receipt, storage and d1str1but10n of C1F3 to the bulldmgs The

utlhzatton of CIFy is addressed in Section 3.3.5. In addition to the administrative controls in Chapter 4.0

and those controls covered by programs and plans, the administrative controls described in Section 3.8.7.1 -

for CIF; storage, transport, connection and disconnection ensure safe operation. Additional administrative
controls associated with CIF; distribution are described in Section 3.8.7.2. -

- The CIF; Systems consist of C-745-B, the CIF; charging facilities, the mixed gas storage tanks, and
the distribution piping.

- ClFy is restricted to less than the threshold quantityestablis_hed by 29 CFR 1910.119, Appen_dix A

- Administrative controls further limit the amount of CIF; at any one location to less than 1000 Ibs.
3.84.1 C-350 Drying Agent Storage Bulldmg S

The C-350 bulldtng is located in the central plant area, south of the C-335, Process Buxldmg The

- main section of the building houses the east mixed gas storage tank (mixture of CIFs, N; and F,), the north E
~.extension houses the CIF; charging cabinet and cylinder storage area, and an adjacent structure houses the_ .

west mixed gas storage tank (Mixture of CIF3, N, and F,). See Figure 3. 8-2.

3.8-13a .
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- The north extension of the C-350 building houses the CIF,; charging stand. The stand consists of a
steel charging cabinet designed to house a single CIF; cylinder, a cylinder scale, manifold piping, a pigtail

~for a CIF; cylinder connection, an HF detection sensor, and a ventilation duct. The cabinet is equipped

with a viewing window. A mechanism is attached to the cylinder valve during tank charging operations
that allows the valve to be manually operated from outside of the building. The charging cabinet scale

| ~ indicatés the liquid CIF; quantity in the feed cylinder. -Normally, a cylinder containing .up to . o
approximately 160-Ib of liquid CIF; is connected to the pigtail. The connected cylinder is secured to the.

- cabinet by a metal band and a valve retainer to prevent the cylinder or cylinder valve from turning when

. the cylinder valve is operated. The CIF; cylinder valve is closed: when chargmg is complete. Spare L

cylmders as well as empties, are. secured to the bulldmg wall.

‘ - From the feed cylinder on the charging stand, gaseous CIF; flows to the east and west. mixed gas .}
storage tanks. The charging stand scale indicates the quantity in the cylinder.” A F/N, mixture from the - |

F, System header is added to the tanks to produce mixed gas. Each tank has a nominal capacity of 2,000

. The maximum allowable working pressure for the €ast tank is 16 psig at 200°F and for the west tank -

- 1s°15 psig at 300°F.- Tank operating pressure is maintained below: atmosphenc pressure. - Durmg chargmg S
-operations, gas flow into the tanks is normally controlled locally from the C-350 building using manual .

~ valves. However, flow to the tanks is automatrcally isolated by closure of leNz and CIF 3 chargmg valves. |

- when either tank setpoint pressure is reached. ' Tank pressure dunng chargmg operatlons is momtored '

locally and in the C-335 building ACR.

- The west portion of the north extension houses the CIF; cyhnder storage racks and the CIF; leak
C 'detectlon panel. Administrative controls dictate that a maximum of 2 full and 4 empty cylinders are

stored in C-350.

- HF detectors are located in each room to detect leaks. HF detectors are acceptable for this purpose

. because the fluorine in the gas compounds combines rapidly with moisture in the air to form HF as a.

reaction product.

" The Conditioning Gas Feed System within C—350 provrdes momtormg and control of mlxed gas and -
: -ﬂuorme pressures durmg storage and distribution and is important to safety.as described in Section 3.15
.(see Figure 3.8-2). The Condmomng Gas Feed System contains the followmg key mstrumentatron,_

controls, and-alarms: .

- ‘e A continuous record of the pressure in the east and west m1xed gas storage tanks (m1xture of ClF3, F2
- . andNy) is mamtamed in the C-335 burldmg ACR. '

¢ - If either storage tank reaches its high pressure setpomt audlble and v1sual alarms in the- C-335
* building ACR are actuated. '

- o Ifeither storage tank reaches its hlgh-hlgh pressure setpoint, visual alarms are actuated in the C-350

 building.

- ~H1gh-h1gh pressure in erther the east or west mrxed gas storage tank (Fz, ClF 3 and N, m1xtu_re) 1solates NS

~ the affected tank from the C1F3 and F2/N2 supplies by initiating closure of eontrol valves

3814



SAR-PGDP April 11, 2003
Rev. 81

e If ambient concentrations of HF in the C-350 bmldlng exceed the setpoint, HF detectors actuate

audible and visual alarms locally, in.the.C-335 bmldmg ACR, and at the C 300 Central Control
Bulldmg B .

__ 120VAC supphes power to the HF detect1on system and assocrated alarms and to the 24VDC power
supply.- 24VDC supplres power to the leak detector sensors and to detection panel lights.

3842 Mlxed Gas Drstrlbutlon System

Mlxed gas at below atmosphenc pressure is routed from C-350 to use pomts in C-310, C- 331 and

C-335 by piping. constructed of F, and CIF; compatible materials as listed in Section 3.3.4. Two
~ distribution pipes connect these facilities to the storage tank manifolds in C-350. Cross-connect valving
- ‘permits transfer of mixed gas through either of these headers. Additional piping between C- 331 and the

'C-333, Process Building and between C-335 and the C-337, Process Bu1ldmg permits routmg ‘of mlxed
gas to the “OOO” bulldmgs :

" 3.8.5 Nltrrc‘A‘crd‘ K

Nitric acid (HNO;) is used in the various cleaning operations conducted at the C-400 building as
discussed in Section 3.8.1. Receipt, storage, and transfer of HNO; at C-400 is discussed below.

- 3.8.5.1 Nitric Acid Receipt and Storage

The C-400 nitric acid system consists of an outside storage tank, an inside storage (day) tank, and
- piping and valves required for the receipt and transfer of nitric acid.

* The C-407 Nitric Acid Storage Tank is located near C-400. Overpressure protectlon is provrded by a

" rélief valve. A concrete dike with an acid resistant coating surrounds the tank.
3.8.5.2 Nlmc Ac1d Transfer
building.

‘The day tank supphes acid to the C-400 uranium preclpltatron dissolver systems Ovetpressure
_ protection is prov1ded by a relief valve. A concrete dike surrounds the day tank.

The tank also contains a level probe which will ‘cause lights on a local panel to energlze, reflectmg‘

the tank’s acid level. The hlgh level indicating light is electrically interlocked with the transfer pump such

~that when the light energizes, the acid transfer will automaucally shut off and an' audible alarm will

sound

- 3.8-15

- From the storage tank, nitric acxd can be transferred to the day tank located in the C-400 cleanmg
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Transfer of acid from the day tank is accomplished by applying dry air pressure to the tank. Acid is
first transferred to a metering tank through the C-400 building distribution system. Dry air pressure is
then apphed to the metenng tank to transfer acid to the dissolvers.

If the acrd transfemng system is not in service, then addition of nitric acid to the dissolvers can be

" made by adding nitric-acid from portable containers into the dissolvers. In addition, nitfic acid 1 may. be .

 transferred i in portable contamers to various locatrons within C-400 to be utlhzed as a decontarmnatron
v agent as necessary

3. 8 6 Mlscellaneous Operatlons

Mlscellaneous operatlons conducted at C-400 include safety equrpment cleanmg and laundry'-

' Pressure transmitter cleaning capability is provided in C-409.

-3, 8 6 1 Safety Equlpment Cleamng

A separate area in the C-400 bulldmg is devoted to the cleamng and mspectron of safety equrpment ‘

A washer electric. tumble dryer, oven-type dryer, and hand tables are used to clean . gloves boots
protectrve suits, resplrator face pieces, and other gear.

3.8.6.2 Laundry

The C-400 laundry washes protective clothing and towels from changehouses located throughout the
plant. Soiled mops from the janitorial service are also cleaned in the facility.

Also included as part of the laundry fac111ty is a sewing room where clothing is mended.

. After drying, the cleaned items are momtored as requlred and retumed to theu' respectlve locations
o wrthm the plant.

. '<_ 3'-8 6.3- C-409 Pr'es'sn're Transmitter Cleaning

water is recirculated through the system until the conductivity of the water flowing out of the transmitter
.- is acceptable. The water is forced through the transmitters by the use of a small pump. The water washes

- the uranium and other materials out of the intemal cavity into the collection cylinders. The conductivity

of the water is measured to determine when the transmitters are cleaned

. "3 8 7 Admmlstratlve Controls

. ‘,3 8. 7 1 Admmlstratlve Controls — Toxic Gas Storage/Transport/Connect/stconnect
N Note: The hazards addressed by these Administrative Controls are _Fz, Cl,, and CIF;,

. 1 ' DbT approved va'lvecovers are in place on Cl, and CIF, cylinders or containers during storage and

~on-site transport operations. Valve covers may be removed for leak testing and connectlons to .

process piping.

3.8-16
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2. Only cylinder or tube trailer pigtails that have been inspected, approved, and tagged by a quahﬁed:
inspector shall be used for above atmosphenc pressure operation. .
Cylmder or tube trarler connectlons shall be leak tested before. placmg a cylmder or tube m servwe '_
‘Lmes shall be purged and evacuated or approved controls estabhshed pnor to opemng the prrmary '
~ system to prevent personnel exposure '
-5. ‘Any on-site personnel who could be exposed to the release should detect the release via smell or
sight.” This material at low concentrations is very irritating to the human senses. Therefore, detectlon
. shouldbe easrly accomphshed _
6. Upon detectlon of a srgmﬁcant release of toxic gas 1mmed1ate evacuatlon is requlred to mmmuze
exposure and notrﬁcatlon of the release to emergency response personnel _ o o
‘ Operator trammg shall prov1de for: proper handling of the apphcable toxic gas as well as notlﬁcatlon':_- '
of any releases to emergency response ‘personnel should a maJ or release of toxic: gas occur.
Chlorine vacuum regulators are penodrcally replaced according to a preventrve mamtenance
schedule.
One nominally full and one nominally empty (i.e., heeled) multi-tube trailer mayb be stored in both the

C-745-A and C-745-B storage yards.

10. If the F»/N, multi-tube trailer is equipped with wrench-operated isolation valves, then these valves are

operated with a torque wrench to prevent over-torquing.

3.8.7.2 Administrative Controls— Toxic Gas Distribution Process

'~ Fluorine (F;)

‘Two operational personnel are requrred during valving in of tubes.

- 3.8-17-

1. -All replacement gaskets flanges, and valves are cleaned pnor to admitting any F2 to remove forergn, B 3
' . material that may react with the F,. :
"2 Preconditioning of replacement equipment is requrred to minimize failures of the primary system due
to reactlons with the gas. : :
3. Valving line-ups are requlred to.reposition the Fz block valves and the Lockout/l‘agout program .
provides adrmmstratrve controls to prevent inadvertent openmg of the system '
4.
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5. Operating procedures restrict the number of tubes that can be valved open to the common trailer
manifold to the equivalent of one full tube. For the purposes of this control, the phrase “equalent of.
" one full tube” means less than or equal to 250 Ibs of F,. This weight limit encompasses a single tube
that contains approximately a'10% overfill from the nominal tube operating pressure. Multiple tubes -
" can be valved open to the common trailer manifold (e.g., during heeling operations) provided the.
" combined fluorine: mventory of the: opened tubes does not excwd the “eqmvalent of one: full tub

lumt

o Chlorme Tnﬂuonde (C1F3) o

- 1, All replacement gaskets, flanges, and valves are cleaned prior to admxttmg any C1F3, F2 or mxxed'
© " gases to remove foreign material that may react with these gases.

2. . Preconditioning of replacement equlpment is required to minimize failures of the pnmary system due
to reactions w1th the gas

3.8-17a
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3.
~ Lockout/Tagout program provides administrative controls to prevent inadvertent opening of the

Valving line-ups are required to reposition the CIFs, F2 or mixed gases block valves and the

system.

Two operatlonal personnel are requlred durmg cylmder changes

. Operator tralmng shall prov1de for proper handhng of the apphcable toxic gas as well as notlﬁcatlon
of any releases to emergency response personnel should a major releasc of toxic gas occur.

3.8-18
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3.13 MAINTENANCE . .

Enrichment Plant Mamtenance supports Operations by prov1dmg planmng, estlmatmg, and safe and. ..

reliable performance of preventive, predictive, and corrective maintenance and support services on plant

facilities -and- eqmpment Scheduling and- coordinatingfor - maintenance. is’ performed by Schedulmg ':‘j». RN

Mamtenance and Scheduhng umts are descnbed in Sectlons 6. 1 and 6.4.

The machme shops fabricate; modlfy and repalr plant procass and aumhary equlpment Machme | )

‘'welding, and metal workmg facilities and services are provided to meet the needs of plant operation. The

welding facility includes an x-ray machine to aid in weld inspections. Expert services are provided for"_'_ g ) N
sheet metal,‘cranes and elevators, repairs to valves, pumps and COmPpressors, mgh-efﬁclency pamculate__ S

filter maintenance, and heating, ventilation and air conditioning.

‘The electrical and instrument shops provide motor repair, electrical relay work and testing; radlatlon o _
instrument calibration, pneumiatic instrumentation: work, fabncatmg electrical equipment and systems, " .- -
maintaining telephone and alarm systems and cahbratmg measurement and testlng equlpment (M&TE)-IE 2

and other instrumentation. :

- Facility mamtenance ensures upkeep and facility improvements to the plant site mcludmg pamtmg,i :

capital upgrades, roads and grounds, mobile equipment management and repairs, custodial services,

asbestos abatement, carpentry, material erection, UFs cyhnder handlmg, locksmithing, and heavy
eqmpment operation.

" The materials management program includes general materials receiving, warehousing, shipping,
- - trafficking, and control to support enrichment operations and plant-site related activities. Inventories are
maintained to assure timely availability of parts, tools, equipment, and general inventory to meet plant

needs. GDP Procurement and Materials controls the low bay area of C-720 related w1th,_

sluppmg/recelvmg and stores.
Additional maintenance program information can be found in'Section 6.4.

3.13.1 Maintenance Faclhtxes

" The primary maintenance facility is C-720. Tlns building is d1v1ded into a low-bay stores area, a -
' hlgh-bay maintenance area, and a mezzanine level with offices ‘and work areas for administrative support. " .
personnel, and is serviced by north and south truck alleys. The stores area provides storage room for
‘material and supplies necessary to maintain operations that are not specifically provided elsewhere. The .
‘maintenance area has space for shops to fabricate and repair equipment used in the enrichment process. o

. Several different types of jib and overhead cranes support maintenance activities in the C-720 shops.

Another major maintenance facxhty is'the C—724-A, Carpenter Shop Annex and C-724-B, Carpenter

Shop. This buddmg houses the carpenter shop, and s1gn and pamt shops ,

- The C-750, Garage and Appurtenant Structures is also an important maintenance faclhty at PGDP. It_'-‘ -
©isa typlcal fully equlpped garage facrhty prowdmg areas to serwce and maintain plant automotlve and
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‘heavy equipment. Hazardous materials associated with the garage are typical industrial materials.
Equipment with fixed contamination may also be handled at this facility.

. Buildings C-720 Mamtenance and Stores Buﬂdmg and Appurtenant Structures, C-720-A,"
o Compressor Shop Addition, C-720-B, Machine Shop Addltron C-720-C, Converter Shop Addition, and
" C-720K, Instrument Shop-Addition-are important to safety. ‘and ‘are required to maintain structural :
integrity during evaluation basis natural phenomenon events (earthquake, high winds, and ﬂoodmg) The

» boundary defmltlons for these burldmgs are descnbed in Table 3. 15-2
' _3 13. 2 Mamtenance Actlvmes

31321 Norme_tex Pump Maintenance

-Normetex pumps are periodically removed from service and transported to C-720 for maintenance.
" - The maintenance of the Normetex pumps involves replacement of the pump parts, an overhaul of the = . -
pump bearings and shaft, an evacuatlon test, and an’ operatlonal test Smce parts may be contammated, s

. they are dlsposcd of accordmgly

3._13.2.2 Sectlon D_eleted :

3. 13 2.3 Process Motor Repair

~ Process motor repairs-are performed in C-720. The process motor repair area is des1gned to repau )

electrical motors and, occasionally, transformers from various areas of the plant.

Due to the limited knowledge regardmg the amount of uranium on the motors, all i mcommg motors 1

are surveyed before arrival in C-720. Motor disassembly takes place in this area. Minor servicing ¢ of the

- motor includes brake work and bearings replacement. Major work mcludes more thorough dlsassembly L

of the motor, such as separatlon of the stator and rotor.

31324 C720 G'e"nééél Machining

~ As process equipment in the cascade fails or for other reasons needs repalr or routme mamtenancc, it.

is moved to C- 720 for general machining and repair. Thls equipment may be contammated with ennched ’

3.13:2
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an acc1dent but cannot d1rect1y result in exceedmg off-site EGs, the hrgh-pressure relief systems are
classrﬁed as AQ ‘

' | 3. 153 4 5 Boundagy

| The AQ boundanes of the hrgh—pressure rehef systems are deﬁned in Table 3 15—2
3 15, 3. 5 Freezer/Subllmers ngh—ngh Welght Trlp System L

| : 3.153. 5 1 Safe_t_y Functlon ‘

The F/S hlgh-hrgh welght tr1p system detects an accumulation of excessive sohd UFs matenal
msrde the F/S vessel, isolates the vessel from the cascade and transfers out of the freeze operating mode

_to prevent further accumulatlon

 3.153.5. 2 Functlonal Regulrement - B

The F/ S hlgh hrgh wexght tr1p system shall automatlcally close the B-lme that is supplymg UF6 to‘ -
- the F/S system upon detection of a weight greater than or equal to the system set point to. prevent
excessive material from accumulatmg inside the F/S vessel. :

3.15.3.5.3 System Evaluation

The F/S high-high weight trip system was evaluated to assess its ability to accomplish the
required safety functions. In addition, a qualitative fault tree analysis was performed to determine the -

system capability to accomphsh the safety ﬁmctrons The results of these analyses are provided in this
section. .

» - The high- hrgh werght tnp system consrsts of three load (wexght) cells mounted in the F/S vessel'
supports Two separate instrument channels summ these three measurements to determine the total welght
of the F/S vessel contents (R-114 coolant and UFg). These weight measurements are compared to
setpoints and if the setpoints are exceeded, the F/S vessel is isolated from the cascade B-Line and the F/S

system is placed in. a modified hot standby ‘mode. Either action terminates the contmued UFg
accumulatron in the vessel

The hrgh h1gh werght trip system requires 480 VAC, 120 VAC and 24 VDC electric power to
perform its primary safety actlon the isolation of the cascade B-Line.

' Safety functlon analysns The safety function of the system is to prevent excessive UFG from
 freezing in the vessel during the freeze mode of operation. Overfilling the F/S vessel could stress the
- tubes and the vessel walls due to thermal expanswn of the solid UF¢ during a subsequent sublime miode.

- Rupture of the vessel violates: the -UFg primary system integrity and could allow a release of UFs.

- Limiting the amount of matenal inside the vessel assures that solid UFs will not bridge the space between
* the tubes or between' the tubes and the vessel wall. An analysis was conducted to determine the maximum

amounts of UF; which could be frozen in'the F/S vessels while preventing bridging of solid UFs between

tubes or between tubes and the vessel walls These maximum amounts of UF6 material are 1 1, 900 lb
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(5398 kg) of UF6 for the 10-MW F/S vessels and 22,400 Ib (10,161 kg) of UF¢ for the 20-MW F/S
vessels. The system trip set points are established below these maximum amounts (with additional
margin for any material that continues to enter the vessel during the time required for the B-line valve to

close) to ensure bridging cannot occur. The current system settings and-instrument setpoints ensure the - -

" maximum net weight of UFs and coolant does not exceed 10,000 1b in any 10-MW F/S vessel or 20,000

.. 1b:in any 20-MW vessel." Based on the analysrs above, the system can accomphsh the requtred safety -

ﬁmctlons

Quahtatlye fault tree analysis. In addition to the safety function analysls a qualitative fault
tree analysrs was performed in accordance with Section 4.3.1.1.3. The analysis identifies the components . -

. that are required to function for the system to accomplish its safety functions. Although not required for

- the. safety function, the diesel generators will provide backup power to trip the system and close the

- B-line block valve if normal AC.power is lost. The fault tree analysrs indicated that the equipment and-its
_ configuration can accomphsh the function of isolating the F/S vessel from the B-line supply. Even if the
~ system fails to trip or the B-line does not close’ the UF; primary system integrity would not fail unless the
" 'F/S was placed in the sublime mode. The failures that would prevent the systern: from tripping would also

. ‘prevent the system from being placed in the. sublime mode. The safety function analysis above. indicates .
that the actuation of the system at the trip set point will prevent the accumulation of ‘excessive UFs -

material in the F/S vessel. Thus, the system can accomplish the required functional requirements.
315354 System Classification

The F/S high-high weight trip system prevents the overﬁlling and the potentially resulting
- rupture of the F/S vessel. Prevention of this accident prevents exposure of on-site personnel to UF5 The
- F/S high-high werght trip system is classified as AQ on thlS basis. :

The freezer/sublimer high-high weight trip system is identified as an NCS AEF for F/Ss exposed
to greater than or equal to 1.0 wt. % 25U and, thus, is classrﬁed as an AQ-NCS system (See Section
3.15.10.1 4) ' : . _

3. 15355 Boundar_y

B The AQ and AQ-NCS boundarres of the freezer/subhmer h1gh-h1gh werght tnp system are
-defmed in Tables 3 15-2 and 3.15-3, respectlvely

o 3.15.3.6 . Motor Load Indrcators

- 3153.6.1 afeg Functi(m

The motor load indicators shall provide an indication of. sxgmﬁcant changes in compressor motor :

'_floads' (eg., surgmg of the compressors and the compressor motors)

_ .3 15.3 6 2 Functlonal Regulrement

The motor load mdrcators shall prov1de an mdlcatron of large changes m the compressor motor

, loads for: L
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315.8.1.1 Chemical Safety Function

. The non-radrologrcal chemical systems are reqmred to perform the following chemical safety
functrons

' atmosphere

a failure of the primary system integrity.

o -v Detect releases from the prrmary system and provide an alarm mdrcatron of the release.

"~ 315.8.1.2 Functional Regulrement

- The- non-radrologlcal chemical systems shall” be desrgned and maintained for- the mtended o
service. The fluorine dlstnbutron system shall have pressure relief available on the low pressure side of
‘the C-410-K. multi-tube trailer - pressure reducmg station, the C-410-D storage tanks, and the fluorine . |-
_ distribution header in'C-410-D. These systems shall actuate at or below the MAWP of the part with the' -
- lowest MAWP in the associated section of the fluorine distribution system. These systems discharge to

-an elevated stack upon activation. - The toxic gas leakage detection system shall be des1gned to prov1de
alarm indications upon detection of releases from the primary system ‘

3.15.8.1.3 System Evaluation

The non-radlologrcal chemical systems are required to prevent releases of toxic gas to the
atmosphere during normal operations. This safety function is accomplished by retaining system integrity
- during normal operations and upset events. The design requirements ensure that the primary systems can

withstand the operatmg conditions assumed in the accident analysis and are appropriate for the chemical
being used.

- Primary CIF; system integrity is protected by maintaining tank pressure to less than atmosphenc
pressure. - This minimizes the potential for a release of Mixed Gas from the storage tanks at-the C-350

drying agent storage building. The CIF; is vaporized into the C-350 Mixed Gas storage tank which is

--used for controlled flow of the Mixed Gas. A release of Mixed Gas or F2/Nz from a ruptured primary
. system could result in an uncontrolled release at ground level

The ﬂuorme primary system integrity is protected by a pressure relief system avallable on the

low pressure side of the C-410-K tube trailer pressure reducing station, the C-410-D storage tanks, and |.

the fluorine distribution header in C410-D. These relief systems vent to the ¢levated stack upon

activation. A release of fluorine from a ruptured pnmary system could result in an uncontrolled release
at ground level.

" Toxic gas detectors are located in areas where a srgmﬁcant release of toxic gas could occur. The =

-requlred safety action is to detect a release and provide indications of the release. The safety action is

accomplished by havmg detectors appropriate to the toxic gas present (chlorine, fluorine, etc.) and

providing both audible and visible ‘alarm indications. The system provides on-site protection for -
personnel by detecting a release and alerting personnel to immediately evacuate the area.

3.15-63

B Mamtam mtegnty t° the PI’OCCSS Whlch mmlmlzes ‘the potentlal for releasmg toxrc gas into the- e

 Ensure that the ﬂuorme prrmary system is reheved on hrgh pressure to minimize, the potential for :
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- 3.158.1.4 System Classification
The non-radiological chemical systems are required to:

. Prov1de primary system integrity during normal operation for the toxic gas distribution process to |
.. 'minimize the consequences to on-site personnel from releases of toxic gases. from the process .
(e.g., distribution system breaches). - '

. . Minimize the potential for failure of the primary system mtegnty and prov1de protectlon for on-
'~ site personnel during pressure increase events;
~e- ' Detect a toxic gas release and ‘provide alarm for personnel in the 1mmed1ate vicinity Of the -
release .

' ,The non-radlologlcal chemlcal systems are classrﬁed as AQ systems
3.15.8.1 5 Boundagy | | _
' The AQ boundanes for the non-radlologleal chemmal systems are. defmed in Table 3 15-2
3,159 Bulldmg Structures and Conﬁnement |

.-3.15.9.1 Process Buildings

The process buildings house the UF¢ primary systems including the feed facilities, enrichment -
- and purge cascades, withdrawal facilities, and the toll transfer and sampling facility. These buildings
‘include the enrichment process buildings (C-310, C-310-A, C-315, C-331, C-333, C-335, and C-337), the
feed buildings (C-333-A, and C-337-A), and the toll transfer and sampling facility (C-360).

3.159.1.1 Safety Function

The process buildings provide a significant. role in minimizing both the on-site and off-s1te.
- releases of UFG and ensure that the followmg safety functlons are accomphshed

e Prov1de limited holdup of UF6 releases to allow deposmon of uranium a1_1d slower release rates
to atmosphere (cascade facilities and withdrawal facilities only), and;
‘s . Maintain structural integrity during evaluation basis natural phenomena events (ie, earthquakes,

hlgh winds, and flooding) to the degree needed to prevent failure of the UF6 primary system.

3.15. 9 1 2 Functlonal Regulrements
The functlonal requrrements are no different than the safety functlon

Q 3. 15 9.13 System Evaluation

_ Process buildings C-310, C-310-A, C-315, C-331, C-333, C-335 and C-337 are the’ structural
- facrlmes housmg the operatxons associated with the ennchment and purge cascade fac111t1es and the -

3.15-64
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Table 3.15-2. Boundary _Definitioh for AQ Structures, S}

ystems, and Cdmpopents (continued).

" Support Systems -

96-S1°¢ .

compressor motor AC power buses

" System Facility . Boundary Deﬂnition
L g’l 14 ?gglant Overpressure | c.310 1. Rupture disks ‘ | No support systems are required.
| o /Syztl?m" Uk migh | G315 2. Manual block valve between the equipment being . | ST
: Preezer 1‘{ llénfesr o igh C-331 protected and the rupture disc or between the rupture disc
Rt:t;sls:rce ? ! A 03_'5 em, C-333 and a low pressure relief path.
Control go ';m . veﬂx;pressure C-335 3. Piping from the rupture disc either back to the equipment
ontrol System in the C-337 being protected or to a transition to a larger pipe. ’
Withdrawal Process 4, Diffusers (if applicable)
Section 3.15.3.4, and 3.15.4.6) : PP :
Freezer/Sublimer High-High | C-331 '| The Freezer/Sublimer High-High Welght Trip System - . 480 VAC power - Required for motor
Weight Trip System C-333 boundary mcludes : " | operated ‘B’ valves to close.,
(Section 3.15.3.5 and C-335 '
3.15.10.1.4) C-337 1. F/S High-High Weight Detectlon System (mdependent of " 1120 VAC power - Required for welght
' the DPCS High-High Weight Tnp) * | measurement channels (A & B) to provide
2. Interconnecting circuitry . L _mstrument s1gna] outputs for companson
3. Motor operated UF; inlet valve mcludmg 480 VAC “. | to trip limit settings. -
4. Motor operated UF, return valve o 124 VDC power Requlred for control
5. Air operated weight control valve relay contacts to initiate 480 VAC power
6. . Air. operated UF; vent valve to be supplied to motor operated ‘B’ valve
7. Air operated R-114 bypass valve close contactor coil.
On the RCW loop, the boundary includes: Plant Air - Reqmred for reposmonmg of
; various valves
1. Air operated 3-way RCW valve; ‘
3 2. Associated circuitry to position the valve ) )
Motor Load Indicators C-315 1. Motor load indicators (ammeters) for each ennchment No support systems are required.
(Section 3.15.3.6, and 3.15.4.4) [ C-331 cascade compressor motor in the:ACR _ o )
o e C-333 . 2. Total cell motor load indicators for each ennchment
P C-335- - cascade cell in the CCF i o
C-337 3. C-315 tails withdrawal high speed compressor motor load'f
indic¢ators (ammeters) in the C-315 and C-331 ACR .
4. Associated current transformers :
5. Cabling connecting ACR and CCF indicators to

S01 "A%Y¥
ddond-avs

900C ‘07 oquoydog



€O1T-G1'¢

Table 3.15-2. Boundary Deﬁmtlon for AQ Structures, Systems, and Components (contmued)

Support Systems -

i System Facxlxty : Boundary Definition
ClFJ System (S°°t1°n 3.158) . C-350": . |TheCIF,, F;, and Mixed Gas distribution piping mcludmg the 120 VAC and 24 VDC power for. the HF
' flexible connections, piping, and valves, and tanks ..~ "] detection and alarm system :
The m_st_rumentanon that controls the tank pressures to lass .
than étmospheric pressure.
. The HF detectors and assoc1ated alarms. : )
120 VAC and 24 VDC power from the HF detectxon andalam |
R : e system back to the first breaker. _ : ' :
F, System (Séction 3.15.8) - |C-310 The F, system boundary includes the following: 120 VAC and 24 VDC power for the "
C-331 ‘ . © ! |fluorine release detecnon and alarm
C33 3 1. The primary system integrity of distribution equipment. | systems . | :
T that operates at above atmospheric pressure - o
: C‘335_ , » . @ storage tanks c
C-337 " b flexible pigtail connecting the multl-tube trailer | .
C-350 to the C-410-K pressure reducing station - '
c -410-D " ¢. manifold
d.  valves
C-410-K : . . .
C-745-A €. piping and tubing
C-745-B f.  rupture discs
g. relief valve

2. Fluorine leak detectors and associated alarms for the o
a. C-410-D and C-410-K ambient areas S
b. C-410-D and C-410-K pressure reducmg L

~ manifolds o
3. 120 VAC and 24 VDC power for the fluorine release :
detection and alarm system back to the first breaker, - .-

S01 "A%Y
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" 4.2.63.1 Initiating Events

Table 4.2-11 summarizes the initiating events identified in the hazard analyses for each of the

- groups identified in Table 4. 2-9. The nntlatmg events are arranged according to the affected parameter

‘of interest (e.g., criticality control external event, pressure increase, primary system mtegrrty) Table

4.2-11 provides a summary of the accidents postulated in the PrHA. For example, the event “autoclave - :

g steam control valve fails open” can result in a pressure increase in a UF; cylinder located in an autoclave.

This event is an anticipated event (AE) that could result in significant off-site radiological and

nonradiological consequences if no mitigation is provided. Because this event could result in the PSOA

‘threshold being exceeded, a PSOA is required to provide additional analysis of this specxﬁc event. The

~ initiating events that can exceed PSOA thresholds are indicated-in Table 4.2-11." These events were

~ evaluated to determine which ones result in the most limiting accidents as described in the applicable

. . sections below. The table shows the initiating events and frequency ‘category, indicates. whether the
R PSOA threshold could be exceeded, and 1dent1ﬁes whlch events are hmltmg events.

E A‘ 4 2 6 3 2 Threshold Analysrs

Based on the mltratmg events identified, a set of release scenarios was developed for the
different types of facilities to bound the range of possible releases. Some of these events were not
considered credible but were evaluated to provide input to the hazard analysis consequence
categorization. These scenarios were used, along with operational experience and engineering judgment,
~ to assign consequence categories (Table 4.2-4) for the various évents. The threshold analysis scenarios
delineated here may not reflect the exact, more specific, scenarios and supporting analyses that were
developed for the accident analyses presented in SAR Section 4.3. ‘A brief description of the scenarios is
provided here; a summary of the threshold analysis results is provided in Table 4.2-12.

Open valve on a solid cylinder. The scenario of an open valve on a solid cylinder involves a

~.-cylinder containing solid UFs at its triple point. This consideration maximizes the amount of UFs

- -released from a cylinder in the solid state. It was conservatively assumed that all of the gaseous UFs -
present in the cylinder [about 60 Ib (27 kg)] would be released. However, only about 20 lbs (9.5 kg) of

- gaseous. UFs would be released prior to the cylinder reaching atmospheric pressure. Because this-

-.conservative amount is small relative to all of the other cases, this release was judged not to have any off-
* site impact, and no dispersion study was performed for this case.

Open valve on a liquid-filled cylinder, 6 o’clock position. In the scenario of an open valve on a

liquid-filled cylinder, 6 o’clock position, the cylinder is in a horizontal position with the valve pointing -

down. The UF; is released as a liquid that flashes to a nnxture of vapor and solid at atmosphenc
pressure o :

Open valve on a liquid-fi lled cylinder, 12 o’clock position. In the scenario of an epen valve onv'a

- liquid-filled cylinder, 12 o’clock position, the cylinder is in a horizontal position with the valve pomtmg :
- up. Two scenarios were analyzed: (1) the liquid level is above the valve location, resulting in an initial

-~ release of liquid UF that flashes to a vapor and solid mixture at atmospheric pressure followed by a pure
- vapor release and (2) the liquid level is’ below the valve location, resultmg in a release of only vapor

S 42415
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Broken pigtail during parent-daughter transfer. The scenario of a broken pigtail during parent-
daughter transfer occurs during a transfer of liquid UFg from a 48X parent cylinder to a 30B daughter
cylinder. Both cylinders are horizontal and contain UFg at 235°F. The parent cylinder valve is in the 6
o’clock position and the daughter cylinder valve in the 12 o’clock position.. The liquid level in the

' “daughter cylinder is assumed to be.below the valve opening,  Therefore, the release from the parent__. 1

cylinder consists of a mixture of vapor and solid UFs ﬂashmg, whereas the release from the daughter
..cylmder is only pure vapor :

42-15a
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Broken ptgtatl during withdrawal, The scenario of a broken pigtail dunng w1thdrawal mvolves a

. broken pigtail in the line from the accumulator to the cylinder. Liquid UFs from the accumulator escapes - .

_ through the broken pxgtarl flashmg to a mixture of vapor and solid at atmospheric. pressure.

_ Sunultaneously, there is a vapor release from the cylinder, which has a liquid level below the break. Two
- scenarios ‘are assumed: (1) both vessels remain open to the ruptured’ pigtail for the full duration of the -
release and (2) the accumulator valve is closed after 1 min of liquid release The vapor from these
releases is assumed to exit the process bulldmg through open bay doors. '

Broken wzthdrawal compressor dzscharge. The scenario of broken withdrawal compressor
discharge involves a continuous vapor flow from the compressor and a flashing liquid release from the
- condenser/accumulator until it is'empty. The compressor discharge is located in the process building;
o therefore the vapor must pass through the building ventilation system. This prov1des some holdup time,

" some dilution, and some uranyl. fluoride (UO,F,) deposition. The UFs completely reacts within the
- building, and the undeposited matenal is vented at the process building roof.-

B-line failure at maximum power. The scenario of B-line failure at maximum power assumes a
circumferential break of the B-line with the highest flow rate in the process buildings. The UFs reacts
-with the moist air and forms UO,F, and hydrogen fluoride (HF). The analysis modeled the release from
the building and subsequent dispersion. The analysis of the flow from the line continues until the
guideline values are reached at the site boundary.

Release from an isolated cell. The scenario of release from an isolated cell involves an isolated
cascade cell with the maximum inventory of UFs. The evaluation for this case assumed that the cell
.coolant system ruptured into the primary system and caused an overpressurization, resulting in a release
of the cell contents into the process building. The UFs reacts with the moist air and forms UO;F, and HF.
~ The analysrs modeled the release from the building and subsequent d1spers10n : '

Tie-line fatlure at maximum power. The scenario of tle-hne,fallure at maximum power assumes
a' circumferential break of the tie-line with the highest flow rate from the process buildings. The

consequences were evaluated to determine whether this type of failure could have off-site impact. The - = -

- UFg reacts with the moist air and forms UO,F, and HF. The analysis modeled the release from the line. -
and subsequent dispersion.  The analysis of the flow from the line was conservatively assumed to
_continue until the guldehne values are reached at the site boundary.

The analysis did not 1dent1fy any initiator other than natural pheonomena related events for the
failure of the tie lines outside the process buildings. For a tie line failure due to natural phenomena, see
the external events analysis in Section 4.3.2.5. All other process related gaseous releases were -

considered bounded by the large release. of gaseous UF6 to atmosphere evaluated in Sectlon 4.3.2.1.7. '
Therefore tlus event type was not cons1dered further. )
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separated out-in a cold trap and in chemical traps (sodium fluoride and alumina) while the coolant is
either vented to the atmosphere or reclanned for re-use. The UF; is then sublimed to surge drums and
‘ returned to the cascade: '

. The Tox1c Gas Dlstrrbutron Process mcludes the d1str1butron of CIF: 3 and F2/N2 mixture within £ I
. the C-310 C- 331 C-333 C—337 and C- 335 process bulldrngs o ‘

‘:4.2.6.4.2 Hazards -

The hazardous matenals in the Cascade Facrhtles Group were reviewed to determine whrch

needed to-be evaluated in the PrHA and PSOA. The results of this review are indicated in Table 4.2-9.. .
All the hazardous materials, except those indicated in the table, were characterized as being standard '
o mdustnal hazards that are commonly found in industrial facilities. These were screened out from further
‘analysis in the PrHA because the amounts of the material are insufficient to cause- any significant local‘ L
health effects. These hazards are adequately controlled by site admrmstratrve programs and plans, and no .

addrtronal analysrs was requrred

~ The energy sources 1dent1ﬁed in the hazards analysrs that have the potential for causing releases

- of hazardous materials are (1) steam energy used to heat the building, (2) electrical energy, (3) chemical

energy from the reaction between UF¢ and a coolant/oxidant, (4) potential energy associated with the

. process building cranes and the lifting of heavy equipment, (5) kinetic energy associated with the process
~ gas compressors and the various types of vehicles, (6) flammable materials (7) combustrble materials
(e.g., lube, hydraulic oil), and (8) compressed gases (e.g., coolant, nitrogen).

.

The Ennchment and Purge Cascade Facilities were categonzed as Hazard Category 2 nuclear

- facilities because they contain quantities of the 3y component of the UFs sufficient to exceed the

threshold quantlty for Hazard Category 2 in Table A.1 of DOE-STD-1027-92.

4.2, 6 4.3 Parameters of Concern

The ﬁrst step of the prmcrple hazard evaluation was. to 1dent1fy potentlal mltxatmg events :
_assocrated with the Cascade Facilities Group to identify the process parameters that, if changed, could -
- resultina release of the hazard that could exceed the screening thresholds for either PrHA or PSOA. The
°__process parameter changes that could lead to a release of the hazards are Ma temperature change in the
- -primary system that exceeds the primary system temperature limits, (2) a pressure change in the primary
- system that exceeds the primary system pressure limits, (3) a farlure in the pnmary system mtegrrty, and

@a loss of cntlcahty safety controls.

o Based on the groupmgs described, four process parameters should be addressed for each .
B operatmg ‘condition to ensure that potential types of events.are considered in the hazard’ analysrs The
- potent1a1 ways. of- releasmg hazardous materials that are caused by things such as-energy sources ‘and
. natural phenomena were evaluated for each operating mode to determine whether they might cause a--
change in one of the four process’ parameters Table 4.2-11 summarizes the different initiating events by

parameter. “These events were: developed by . con31denng operatronal history, operator input, and
N systematlc evaluatlons : A '
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The first step of the hazard evaluation vassociated with the shutdown scenarios was to identify the
specific scenarios to be evaluated. The scenarios chosen for the evaluation included:

o Prompt total shutdown of a cell or multiple cells, a unit or multiple units, a partial
‘ - ‘building or complete building or multlple bulldmgs with UFs inventory. :
e Controlled shutdown of multiple cells, a unit or multiple units; a partial building or |
' 'complete bulldmg or multiple buildings with UFs inventory.
e Controlled shutdown of multiple cells, a unit or multlple units; a partlal bulldmg or -
' complete building or multiple buildings followmg UF; evacuation.
°« Shutdown of C-310 purge gas removal capab111ty

' The " évaluation developed fallure modes and effects analyses to 1dent1fy fa1lures that could
» 1nlt1ate these scenarios and then analyzed the ‘bounding initiating events via event trees. to 1dent1fy the
: range of potentlal scenano outcomes - :

4. 2 6 4 4 Summary of Results -
| As md1cated in Table 4. 2- 11 the events con51dered for the Cascade Facllltles Group mcluded a
wide range of process-related events, external events, shutdown scenarios, and controls for m1mmlz1ng

the potential risks. A brief summary of the hazard analyses are presented below for each process.

4.2.64.4.1. Enrlchment Cascade

Table 4.2-11 identifies all of the events associated with the Enrichrnent Cascade Process that
were considered in the hazard analyses. Thirteen of these events were identified as having the potential to

exceed the PSOA threshold, with only one of these (stage control valve closure) not being a limiting.

-event (Table 4.2-11). The controls identified as being AQ are described in Section 3.15. These controls
were identified as playing an important role in minimizing potential exposure for on-site personnel, but
‘none were identified as being required .to protect the off-site public (Section 4.3. 2). The primary.
- administrative control identified for this process is to limit operatmg pressures for the cascade auxiliary
equipment that processes UFs. This equipment is- mamtamed below atmosphenc pressure to minimize

releases of UF should a failure in the primary system occur. In addition to the auxiliary equipment, a -

v-larg'é portion of the Enrichment Cascade Process-is. also operated below-atmospheric pressure. These

“portions of the cascade- were not- con31dered 10 have-the potent1al to exceed the PSOA threshold except.
where the stage control valve closure event or the B-stream block valve closure event could still cause the

pressures to increase above atmospheric- pressure. In these cases, the PrHA does not postulate that a

~ catastrophic rupture will. occur due to the -extended period of time to detect and mitigate the event. _

However, 11m1ted UF; releases (see Section 4.3.2.1.4) are possible during the transient due to the pressure

increase. The remaining controls identified for the enrichment cascade process are adequately addressed -

: by the programs and plans descnbed in SAR Chapters 5 and 6 and Volume 3 of the Apphcatlon

4.2.6.4.4.2.. Purge Cascade S

- The Purge Cascade Process 1s s‘i_mllarj_to;jthe EnricMent Cascade Process (i.e., same type of -

equipment and initiators) but does not have any significant inventory of hazardous material that could
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'4.2.6.5.4.4. Cylinder Storage and Handling

Table 4.2-11 identifies all of the events associated with the Cylinder Storage and _Handling
- Process that were considered in the hazard analyses. Only two were identified as having the potential to

. exceed the PSOA threshiold (Table 4.2-11). The controls identified as being AQ are described-in Section -
- 3.15. These controls were 1dent1ﬁed as playing an important role in minimizing the potential exposure for -

- .on-site personnel, but none were identified as being required to protect the off-site public (Section 4.3.2).-
 The primary- -administrative control for these facilities is not allowing any liquid UF; (in 2. 5-ton cylmders L
and larger) to be handled outside the feed, withdrawal, and cylinder storage and handling processes

described above. Other administrative controls for the Cylinder Storage and Handling Process include

" controls for the prevention of criticality so that no alarm coverage can be justified. _These controls include - . -

the following requirements in addition to any controls described in Section 5.2:

) - Cylinders contammg UFg> 1 wt % 2°U are inspected within one week of movement

- Cylinders containing UFs> 1 wt % U are inspected every 4-years for abnonnal corros1on

- products on the cylmder valve, cylinder plug, or cylinder wall.. ' :
Cylinders containing UFs> 1 wt % 85U are spaced such that' mspectlon can detect degradatlon
of the integrity of the cylinder wall, valve, or plug.

Cylinders containing UF¢> 1 wt % 23 are stored off the ground in saddles that preclude rolling
of the stored cylinders.

Cylinders containing UFs > 1 wt % 2°U are inspected for damage following occurrence of an
evaluation basis earthquake at the site.

Cylinders, which are discovered not to meet the inspection criteria, are handled commensurate
with the observed damage.

o e e o

I addition, the following administrative controls were identified for minimizing the potential for

- release of UFg during cylinder handling operations:

. Only approved cylmder handlmg equipment wrth qualified operators shall be used for the
- purpose of maneuvering UF cylinders or other heavy loads.
. . Cylinder handling equipment will be inspected (once per day when the equipment is used) to

detect visible defects before it is used for hﬁmg heavy loads.

If a breached cylmder containing UF enriched to > 1.0 wt. % *°U is discovered durmg handlmg :
or inspection, the plant shift superintendent will be notified immediately so that appropriate action can be
initiated. The cylinder will be covered within 2 hours to prevent entry of precipitation or water from any. .
source, and repairs will be effected in accordance with directions from nuclear criticality safety.. -
Water will not be sprayed on a cylinder, which has been breached; however, CO; may be sprayed on the -
area of the breach to allow for patching. Personnel involved in the handling or repair of breached o
cylinders will be equipped with personal alarming dosimeters while working in close prox1m1ty tothe = -

affected cylinder (if the cyhnder is not inan area with CAAS coverage).

The remammg controls identified for this process are adequately addressed by the programs and

plans descrlbed in SAR Chapters 5 and 6 and Volume 3 of the Apphcatlon
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4.2.6.6 Toxic Gas Storage and Distribution Group

~ The Toxic Gas Storage and Distribution Group consists of facilities with large storage volumes
and/or distribution lines containing the following toxic chemicals:

& " Fluorine; "~
o ~ Chlorine. -

U T Chlorme tnﬂuonde -

The fac111t1es and the apphcable hazards that are assoc1ated w1th tlus group are 1ndlcated .
in Table 4.2-9. These facilities were not considered to be complex in their operatlon and control

“ systems. Therefore the primary method of performing the hazard analysis was an operational
review combined
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with the What If method to evaluate potential initiating events and consequences. - The fOlloWing
discussion summarizes the results of the hazard evaluation for the hazards in these facilities.

4. 2 6. 6 1 Processes Defimtlons

As mdlcated above, the Toxic Gas Storage and Dlstnbutlon Group is 11m1ted to the processes on |

the site that contain significant. quantities of the hazards listed. These processes are located in various

- facilities: However, this analysis is limited to the primary storage locations and the dlstnbutlon systems
‘pot associated with another facility. Table 4 2-9 lists the facilities assoc1ated with this group.

4.2.6.6.2 Hazards

. As indicated above, analysis of the Toxic Gas Storage and Distribution Group is limited to the -
- hazards listed. Other hazards located in these facilities (e.g., sulfuric acid) were evaluated w1th these '
SRS processes, but any hazards 1dent1ﬁed were con51dered standard mdustnal hazards B

The energy sources that could be assoc1ated wrth these processes that havc the potent1a1 for' .

eausmg releases of the hazardous materials are (1) electrical energy, (2) chemical energy from the

reactivity of the potential hazards, (3) potential energy associated with the cranes and the lifting of heavy :

equipment (e.g., cylinders, containers), (4) kinetic energy associated with the various types of vehicles,
(5) flammable materials, (6) combustible materials, and (7) compressed gases (e.g., CIF;).

: These facilities did not contain any radiological material and therefore were not categonzed
accordmg to DOE-STD-1027-92.

' 4.2.6.6.3 Parameters of Concern

The first step in identifying potential initiating events associated with the Toxic Gas;Storage and

~ Distribution Group was to identify the process parameters that, if changed, could result in a release of the -
. hazard that could exceed the screening thresholds for either the PrHA or PSOA. The process parameter

changes that could lead to a release of toxic material are (1) a concentration increase, (2) external event,

- (3) a flow increase, (4) pressure decrease, (5) pressure increase that exceeds primary system pressure
limits, and (6) a failure of the primary system integrity. N

‘Based on the groupings described, six process parameters 'should be addressed for each operating |

condition to ensure that potential types of events are considered in the hazard analysis. The potential
ways of releasing hazardous materials that are caused by things ‘such asenergy sources and natural
phenomena were evaluated for each operating mode to. determine whether they might cause a change in
. one of the five process parameters. Table 4.2-11 summarizes the different initiating events by parameter.

“These. events were developed by considering - operatxonal h1story, operator input, and systematlcp:

o evaluatlons
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4.2.6.6.4 Summary of Results

'As indicated in Table 4.2-1 1, the events considered for the Toxic Gas Storage and Distribution

Group included a wide range of process-related everits, external events and controls for mmrrmzmg._

potentlal rlsks

The six dlfferent parameter changes were rev1ewed for this: hazard analysrs Table 4.2-11

ldentlﬁes all of the events associated with the Toxic Gas Distribution Process that were considered in the
* hazard analyses. Twelve were identified as having the potential to exceed the PSOA threshold, with five
of these bemg considered limiting ‘events (Table 4.2-11). - However, consistent with 10CFR76.85,

because these events do not cause a release of radioactive materials, no further discussion is provided in" -

. this SAR. The administrative controls for this process are adequately addressed by the programs and

plans described in SAR Chapters 5 and 6 and Volume 3 of the Application, with special emphasis.on the_

Chemical: Safety Program [whlch includes the Process Safety Management (PSM) Program]. -

controls:identified as being AQ are described in Section 3.15. Apphcatron of the PSM is based on the L

requrrements and is not necessanly applicable to all of these processes .
4.2.6.1 »Mrs_c_ellaneous Waste Storage and Hand_lmg Facrlrtles Group

The facilities and the applicable hazards that are associated with the Miscellaneous Waste
- Storage and Handling Facilities Group are indicated in Table 4.2-9. In addition to the facilities that are
presently dedicated to storing waste materials, several staging, temporary, and long-term storage areas
are also located in different facilities. Therefore, this section addresses typical waste storage and
handling operations for different waste classifications. Specific -analyses were performed for each
- facility and are documented in the PrHAs. However, the analyses were considered to be generic in their
~ application regardless of where the waste is stored. Therefore, specific facilities will not be addressed in

‘this section. These facilities were not considered to be complex in their operation and control systems. -

I Therefore .the primary method of performing the hazard analysis was an operational review combined
:gwrth the What If method to evaluate potential initiating events and consequences. The following
‘ dxswssron summarizes the results of the hazard evaluation for the hazards in these facilities.

- _ 4 2, 6 7 1Processes Deﬁmtlons

As mdrcated above the Mlscellaneous Waste Storage and Handlmg F acilities Group is limited to

_the processes on the site that are used for the storage and handling of waste. These processes are located .
-in various facilities. However, this analysis is limited to the primary storage locations. Table 4.2-9 lists -

_ the facrlrtres assocrated wrth this group.

~,42672Hazards

: The hazardous materials irf the Mrscellaneous Waste Storage and Handlmg Facrhtres Group were
.rewewed to determine which needed to be evaluated in the PrHA and PSOA. - The results of this review.
- -are indicated in Table 4.2-9. - All the hazardous materials, except those indicated in the table, were
 characterized as being standard industrial hazards that are commonly found in industrial facilities. These
- were screened out from. further analysrs in the PrHA because the amounts of the material are msufﬁcrent -
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to cause any significant local health effects. These hazards are adequately controlled by site
administrative programs and plans, and no additional analysis was required.

The energy sources that could be associated with these processes that have the potential for

- causing releases of the hazardous materials are (1) electrical energy, (2) chemical energy from the |

reactivity of the potential hazards, 3) potentlal energy ‘associated with the cranes and the lifting of heavy
equipment (e.g., containers), (4) kinetic' energy “associated with the various types of vehlcles, %)

o ﬂammable materials, and ©) combustlble matenals

Faclhtles in this group. were categonzed as Hazard Category 2 nuclear facﬂltles 1f they contamed Bl

o more than 700 g of ﬁss1onable matenal and 1f the followmg condrtrons were met:

‘. A nuclear crrtlcahty safety approval [NCSA (see Sectlon 5.2)]is requn'ed for the facﬂlty in
o accordance with plant procedures.
e The NCSA establishes essential restnctlons to control the ﬁssmnable matenal w1thm the faclllty

. (i.e., controls to prevent entry of matenal into the facxhty do not meet this restriction) based on
- the operations to be performed in the’ facility.-

o  The restrictions established by the NCSA are not surverllance items. assocrated with ensuring that

~ the facility never exceeds the allowable limits (e.g., S0 many grams of By per contamer) that
- need no controls within the facility.

e - Thereis no documented exemption for requiring criticality accident alarm system (CAAS)
- coverage to the area.

Fissionable material is defined as any material in which a self-sustaining, neutron-induced fission

chain reaction can occur. Nearly all the fissions in such a chain reaction are of the fissionable nuclides

(e.g., ?°U, #*U, or ®*Pu) contained in the fissionable material. The remaining facilities containing
contaminated waste were categonzed as mdrcated in Table 4. 2-7. All categorlzatlon was performed in
- accordance with DOE-STD-1027-92. . -« :

4.2, 6 7 3 Parameters of Concern

‘The first step in identifying potential initiating events associated with the Miscellaneous Waste
. Storage and Handling Facilities Group was to identify the process parameters that, if changed, could

tesult in a release of the hazard that could exceed the screening thresholds for either the PrHA or PSOA.
- The process parameter changes that could lead to a release of the hazards are (1)-a failure in the prlmary
. system integrity, (2) exposure to radlonuchdes ‘and (3) loss of crmcahty safety controls.

. Based on the groupings descnbed three process parameters should be addressed for each
operating condition to ensure that potentlal types of .events are considered in the hazard analys1s The R
potential ways of releasing hazardous materials that are caused by things such as energy sources and

natural phenomena were evaluated for each operating mode to determine whether they might cause a

change in one of the three process parameters. Table 4.2-11 summarizes the different initiating events-by— |- -

- parameter. These events were developed by cons1der1ng operatlonal history, operator input, and '

_ systematic evaluations.
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Table 4..2-9. Hazards in Facilities Exceeding PrHA Thresholds. (continued)

Facility group/processes evaluated/hazards/facilities

Chemtcal facilities .
. C~350 Drying agent storage processes ‘
Hazards exceedmg the PrHA threshold
. Chlorine trifluoride (ClF3)
. Fluorine (F,) : : ;
Facilities associated with process ;
C-350 Drymg Agent Storage Bu11d1ng '

C-410-D Fluorine storage bulldmg processes

Hazards exceeding the PrHA threshold
Fluorme F)

Facllltles associated with process
C-410-D F2 Storage Bulldmg '

C-410-K Fluorme storage bulldmg processes S
- Hazards exceeding the PrHA threshold v
.Fluorine (F,) _

Facilities associated with process
C-410-K Fluorine Bulldmg

C-611 Water treatment processes
Hazards exceeding the PrHA threshold. -
Chlorine

Facilities associated with process

C-611-B Head House
C-61 1-S  Corrosion Inh1b1tor Bmldmg

- ‘C-615 Sewage treatment plant processes _
' Hazards exceeding the PrHA threshold
" Chlorine ‘
Facilities associated with process
C-615-C Control Building

C-616 Waste water treatment plant processes
. Hazards exceeding the PrHA threshold
Sulfuric acid (Fire only) '
Facilities associated with process
. C-616-G Sulfuric Acid Tank .

’ siA.f-,;'-_',bcontinued.
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Table 4.2-9. Hazards in Facilities Exceeding PrHA Thresholds. .(_contix{ued)

| Facility group/processes evaluated/hazards/facilities

C-631, 633, 635, 637 RCW pump house processes
' Hazards exceeding the PrHA threshold L
Sulfunc acid (Fire only)
Chlorme
Facilities assocnated w1th process
C-631-01 Pump House
C-633-1 Pump House
C-635-1 Pump House and Piping
C-637-1 PumpHouse
C-742-B Storage processes '

Hazards exceedmg the PrHA threshold

Chlonne trifluoride (C1F3) _
Facilities associated with process
C-710-A Gas Cylinder Storage Building
© C-742-B CIF3 Cylinder Storage
C-745-A Storage processes

Hazards exceeding the PrHA threshold
- Chlorine

Fluorme (Fy)
Facilities assoclated with process
C_-745-A Cylinder Storage Yard - -

C-745-B Storage processes '

Hazards exeeeding the PrHA threshoid

Fluorine (F,)

Chlorine Trifluoride (CIF3)

| Facilities associated with process
C-745B Cylinder Storage Yard -
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Table 4.2-11. Initiating Events. (continued)

Facility gmug/parameter/event/apglicable process descriptions Event frequency - ‘Exceeds PSOA threshold?  Limiting event?
Chemical facilities. -
Concentration Increase
 WHA TIF TIIE GASES ARE IKDKED IMPROPERLY S : .
‘ C-350 nymg agent storage pmcsses - Anticipated event No’ No
WHA T IF THEREARE CONTAMINANT SIN THE FLUORINE SYSTEM ‘ : ‘
C-410-D Fluorine storage’ building processes - Amicipgted‘evcx_lt Yes - No .
C-410-K Fluorine storage bu1ld1ng processes Anticipated event ‘ ' Yes No
WHA TIF THERE ARE CONTAMINANT SINTHE SULFURICA CID TANK B
7 C-61}6 ‘Waste water treatment plant processes Ev_a,luati‘on‘basis event No No
. External Event
WHAT IF THERE ISA LARGE FIRE o ‘ _
C-410K Fluorine storage building processes Evaluation basis event- Yes . Yes
' C-611 Water treatment plant processes Evaluation basis event Yes Yes
C-615 Sewage treatment plant processes Evaluation basis event Yes Yes
-C-616 Waste water treatment plant processes Evaluation basis event Yes Yes
C-631,633, 635, 637 RCW pump house processes Evaluation basis event Yee Yes
Toxic gas storage and distribution process : Evaluatiqn,baeis event Yes Yes
Flow Increase : et
WHAT IF THERE IS MISDIRE CTED FLOW OF CIF3 AND/OR F,/N; o '
C-350 Drymg agent storage processes Anticipated event - No No
WHA T IF THERE IS MISDIRECTED FLOWOF Fg/N 2 o _
C-4l O-K Fluorme storage bmldmg processes R " Anticipated event.. - . . No. No »_
Pressure Decrease L B ' e
: WHATIF THE PRESSURE IN THE Mix TANK IS TOO LOW . B
C-350 Drying agent storage processes Anticipated event No No
. Continued.
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Table 4.2-11. Initiating Events. (continued)

Facility jroup/parameter/event/apphcable process descriptions Event frequency  Exceeds PSOA threshold? _ Limiting event?
Pressure Increase ' ' '
WHAT IF THE CIF3-F,/N; MIXING TANK IS OVERPRESSURIZED L
" C-350 Drying agent storage processes Anticipated event No No
WHAT IF THE F;/N; TANK IS OVERPRESSURIZED o
" C-410-D Fluorine storage building processes Evaluation basis event No No
Primary System Integrity
LARGE RELEASE OF CHLORINE .
C-611 Water treatment plant processes Evaluation basis event - Yes Yes
C-615 Sewage treatment plant processes Evaluation basis event © Yes. Yes
'C-631, 633, 635, 637 RCW pump house processes Evaluation basis event " Yes Yes
' Toxic gas storage and distribution process = - Evaluation basis event Yes . Yes
_ C-745-A Stomge processes Evaluation basis event Yes Yes
RELEASE OF CIF; AND/OR Fz/Nz FROM A DAMAGED STORAGE TANK AT C-350 _
'C-350 Drying agent storage processes Evaluation basis event Yes No
- Toxic gas storage and distribution process - Evaluation basis event Yes No
C-742-B Storage processes Evaluation basis évent “'Yes No
C-745-A Storage processes.* Evaluation basis event " Yes No
C-745-B Storage procmsm . Evaluation basis event / Yes No
RELEASE OF CIF; FROM A LINE : .
C-350 Drying agent storage processes Evaluation basis.event - . Yes - Yes
~Toxic gas storage and distribution process Evaluation basis event . Yes " Yes
' RELEASE OFF;/N; FROM A LINE AT THE STORAGE TANK AT C-410-D .
Toxxc gas storage and dnstnbuuon process . Evaluation basis event "~ Yes Yes
RELEASE OF F,,/N 2 FROM THE DIS TRIB UTI ON HEADER -
- €-410-D Fluorine storage building processes - Evaluation basis event . Yes No
C-410-K Fluorine storage building processes v Evaluation basis event Yes No
Toicic gas storage and distribution process- Evaluation basis event - Yes ' No
RELEASE OF leNz THROUGH THE RUPTURE DISKS AT C-410-D OR C-410-K :
' Evaluanon basis event Yes No

. Toxxc gas stoxage and dxstnbutton process

Conﬁnued.
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Table 4. 2-11 Imtlatmg Events. (contmued)

"‘Faclhty group/parameter/event/applicable process descriptions Event frequency. .. Exceeds PSOA threshold'? Limitingeven’t?
' WHA TIF A CIF: CYLINDER VALVE LEAKS DURING CYLINDER HANDLING AND PIGTAIL CONNE CTI ON T .
C-350 Drymg agent storage processes . S _ Anthpated event = .. ¢ _ No .- Ne
’ M'IATIFAN CIF, CYLINDER LEAEKS _ o S
~ C-742-B Storage processes . Anticipated event No. No
- C-745-B Storage processes - . B : Anticipated event - No No
WHAT IF THERE IS ARELEASE OF FzNz FROM A HIGH PRESSURE MULTITUBE TRAEER OR PIGTAIL :
- C41 O-K Fluonne storage building processes b - Anticipated event : Yes Yes
C-745-A Storage processes ‘ Anticipated event. - " Yes No
C-745-B Stdrage'ﬁmewsw - Anticipated event Yes No
WHAT IF T I{ERE ISALEAKINTHE CHLORHVE E QUIPMENT : .
C—61 1 Water treatment plant processes. - Anticipated event’ - " No No
C-_615 Sewage treatment plant processes: : Anticipated event No No
,C-631, 633, 63 5, 637 RCW pump house processes Anticipated event ’ "No. No
WHA TIFA CHLORINE CONTAINER LEAKS : . o
C-611 Water treatment plant processes Anticipated event = No No
C-745. Storage processes ‘ ' _ _ Anticipated event = .. No No
WHAT IF THERE IS A LEAK IN THE CIF; OR FLUORINE SYSTEM . S o X
C-3 50 nymg agent storage pmcessm Anticipated event Yes No
”WHATIF THERE IS A LEAK IN THE FLUORINE DISTRIBUTION LINE : ,
C-410-D Fluon'ne storage b\iilding processes T Anticipated event- Yes No
WHAT IF THERE ISALEAK IN THE FLUORINE SYSTEM T " .
(}410-1( Fluonne storage bmldmg processes Anticjpated event Yes No
V WHATIF THEREIS A LEAK IN THE FzIN; STORAGE TANK OR SUPPLY SYSTEM . L
. C4 10-D Fluorine storage _bmldmg processes s : Antlcxpated event ’ No- No -
o C-410:K Fluorine storage building processes o Anticipated event Yes No
WHATIE THERE ISALEAKINTHE SULFU-R'ICIACID SYSTEM o o o
' - C616 Waste water treatment plant processes Anticipated event R N.o’ : No
C-63l 633, 635, 637 RCW pump house procwses Anticipated event: . - - - No . No

Centinued.
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Table 4. 2-11 Initiating Events. (contmued)

Facility goup/parameter/event/apphcable process descriptions Event frequency Exceeds PSOA threshold? Limiting event?
WHATIF THEREIS A RUPTURE IN THE SULFURICACH) SYSTEM - ‘
: C-616 Waste water. treatment plant processes - : Evaluatxon basts event " No No
C-63l 633, 635, 637 RCW. pump house pmcesses . .Evaluatlon bas1s event No - No
v WHATIF TIIERE Is MOISTURE INSDE ASTORAGE TANK : o
C~350 Drymg agent stomge pmcesses ‘ Anticipated event .No No
' _Mtscellaneous waste storage and handlmg factlmes
~Criticality Control Loss . =
' WHATIF THEREIS A CRITICALITY . : :
C-746-Ql Fxssile Storage Proeesses SR Evaluatxon bas:s event . o Yes o Yes
EE '_ Waste stoxage/hand!mg pmcesses Lo Evaluation basxs event  Yes Yes
Extemal Event . '
' WHATIF THERE IS A LARGE FIRE . . , O
c-727 90-day Mixed waste storage processes Evaluation basis event " Yes Yes
_ C-746-Ql Fissile Stomge Processes . ... - Evaluation basis eve_nt " No No .
: ': Waste storage/handlmg pmcesses ' S Evaluation basis event- " Yes Yes
Excessive Exposure to Radiation .
. WHA T IF THERE IS A BUILDUP OF EX CESS RADI ONUCLIDES (E.G., TC-99) , . .
‘Waste storage/handling processee _ Antlcxpated event' " "No No
Primary System Integrity
WHATIF THERE IS ALEAK IN ONE OR MORE OF THE STORAGE CON. TAINERS
C-7127 90-day Mixed waste storage pmcsses Antxeipated event _ " No No
- C-746-Q1 Fissile Storage Processes _' "Anticipated event -No No
Weste stdmgdﬁﬁndling processes _ Anticipated event . ‘No No
WA TIFTHEREIS A RUPTURE OF ONE OR MORE OF THE STORAGE CON. TAINERS _
" C-727 90-day Mixed waste storage processes - Anticipated event_ . No No
| Waste storage/handling processes A o Anticipated event - . No No
: I o Continued.
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b. Source-Term Analysis

: - The analysis for a parent-daughter transfer release simulates an accidental release of UF, from a
postulated pigtail failure eduSt after a 48X daughter cylinder has been filled to 21,030 Ib (ie., the
maximum fill limit allowed for shipping a 48X cylinder per ANSIN14.1) from a 48Y parent cylinder that

. - originally contained 28,600 1b (i.e., a previously allowed maximum fill limit for in-plant storage in a 48Y

" cylinder).  Thus, this an'alf\)'sis ‘assumes the 48Y parent cylinder contains 7,630 1b and the 48X daughter S

- cylinder contains 21,030 1b at the time of the Eostulated pigtail failure during transfer operations.. Initial -
temperature in both cylinders is 240°F (116°C), which is controlled by the autoclave steam pressure
control system. Li_c%ui UF; exits the parent through a valve in the 6 o’clock position and moves through
~ a pigtail pipe [0.745 in. (1.89 cm) inside diameter] to a 15-ft-long (4.6-m) transfer pipe [g in (2.54-cm)
- inside diameter] and then into another pigtail pipe [0.745 in. (1.89 c¢m) inside diameter] before entering
~the valve at the 12 o’clock position of the daughter cylinder. The daughter has been filled to the
.- maximum fill limit per ANSI N14.1, but no valves have been closed. At this point, the pigtail becomes
- disconnected from the valve on the daughter cylinder. This causes a release from the parent cylinder via
the transfer dgiping and from the daughter cylinder through the c§lin_der valve. Releases from both the
:parent and daughter cylinders are assumed to last for 45 seconds before isolation {i.e., before the valves
are closed by the UF; release detection system in the basement transfer room (Zones 4)]. v

.. A similar type. of release .can occur in the laboratory should a piping failure occur during -
- :sampling operations. In this scenario the release from the process piping is also assumed to continue for :

45 seconds until it is isolated by the UF; release detection system in the laboratog %Zone 1). However, - - -
the release associated with a F{ﬁ‘tﬂil failure in the basement of C-360 is considered the bounding release
due to the amount of material that may be released from the parent and daughter cylinders.” The release

associated with a pigtail failure in the basement of C-360 is evaluated further in the following.

. Liquid UFs exits the parent cylinder at 240°F (116°C) and 87.9 psia (0.61 MPa), about 6 atm.
The release rate from the end of the transfer piping is 7.26 1b/s (3.29 k%f/s).‘ The length of transfer piping
‘between the %arent cylinder and the release point has a noticeable effect on reducing the atmos;i(henc
release rate. Upon release, the liquid UF; flashes to a mixture of 62 percent vapor {4.50 1b/s (2.04 2/s)]
and 38 percent solid [2.76 Ib/s (1.25 kg/s)], and the temperature is assumed to be lowered to 134°F
(56.6°C), the temperature at which vapor and solid forms of UF; are in equilibrium at 1 atm.

Some 1it¥11id UF; exits the daughter cylinder through the valve in the 12 o’clock position and
passes through the attached cylinder valve before being released. Because the level of liquid UF is
- slightly above the valve opening of the daughter cylinder, releases from the daughter are initially in the
- liquid form and then in the vapor state. The liquid is released at an average rate of 8.58 lbs/s (3.89 kg/s)
. at an average temperature of 240°F (116°C) and a pressure of 87.9 psia é .61 MPag.gTotal ¢ released

. ".during the mitial 45 seconds is 326.7 Ib (148.2 kg) from the parent cylinder and 385.9 Ib (175.5 kg) from
the daughter cylinder. o

-, Another variation in the above scenario is for the receiving cylinder not to be isolable because of
. disconnection from the pigtail at the cylinder connection. The parent cylinder will still be isolated within
the 45 seconds, but the receiving cylinder will continue to release its contents until emergency personnel
lug the cylinder or the amount is exhausted. This is further discussed below as variations of the
baseline scenario.  An additional variation in the above scenario is analyzed in Section 4.3.2.2.10.1 to
- analyze the addition of technetium traps in the transfer operation.

c Consequence Analysis

: The consequence analysis is divided into three sections. The first subsection details the baseline
‘scenario that estimates conservative (i.e., reasonable upper-bound) consequences from a UFs release
~ associated with a postulated accident during transfer from'a parent cylinder to a daughter cylinder,

-including release of material from both the parent and daughter cylinders for 45 seconds before isolation.

After the baseline scenario, the second subsection discusses the effects of varying input parameters from
- those used in the baseline scenario. The final subsection discusses the uncertainties in the analysis that -
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- have not been quantified. Effects of varying surface roughness and m1t1a1 deposmon of solid UFg are the
~ sameas those discussed in Section 4.3.2.2.15.

Baselme scenario. Paxameters that define the base scenario. for the parent/daughter release are

B _‘ 'hsted in Table 4.3-6. This scenario includés adverse meteorologlcal conditions (i.e., conditions resulting . - E

‘in hlgh-consequence estimates), consisting of a stable atmosphere and a low wind- speed [Pasquill-".
Gifford stability class F and a wind speed of 1 m/s (2 mph), or simply F1].- These conditions occur at- .

‘PGDP 8.4 percent of the time onan annual ba51s (averaged overthe S-yr penod 1988- 1992 inclusive). -

An ambient air temperature of 40°F (4. 4°C) was selected for these snnulatlons because that - |
:temperature results in relatively high consequence estimates compared to other temperatures that occur

under F1 conditions. Lower ambient. temperatures [to 30°F (- 1°C)] were also evaluated and indicated
‘marginally higher consequences. However, lower temperatures- ‘introduce condensation mechanisms for

which. there is less: confidence in model results. Therefore, 40°F" (4.4°C) is the lowest ambient T
- temperature used in this analysxs Durmg 1992 amblent temperatures were greater than 40°F (4 4°C) '

" about 85 percent of the tnne '_

- An ambient relative humidity of 70 percent wasv‘ selected for the baseline scenario becaus'e itisa -

typical relative humidity for a stable atmosphere with low wind speeds at PGDP. -During 1992, the

median relative humidity under F1 conditions was 65 percent. Higher relative humidities (eg, 90

percent). would result in only minimally higher consequence estimates because. the corresponding
increase in spemﬁc humidity (the humidity expressed as the number of grams of water vapor per
kilogram of moist air) at 40°F (4.4°C) is small. The maximum relative humidity under F1 in 1992 was 90
‘percent. The maximum specific humidity (100 percent relative humidity) associated with an ambient air
temperature of 40°F (4.4°C) is 5.5 g of water vapor per kilogram of moist air. Twenty percent of that
amount (the difference between 70 percent and 90 percent relative humidity) i is 1.1 g of water vapor per

. kllogram of air. This slight difference in water vapor avallable for UFG hydrolysxs reactlons would result
in v1rtua11y no change i in downwmd consequence estlmates o

The value of f; accounts for the m—bmldmg m1x1ng of the released UF6 in the transfer building,

~ and with increasing f; values, the amount of UFs.that reacts in the building increases (see Section -

4.3.2.3.4). Values of f; were calculated using the plume cross-sectional area at the point when all of the

‘solid 'UF¢ in the plume has completely sublimated to UFs. The cross-sectional “area of the plume is a
function of the release and meteorological conditions: For ‘the: baselme scenario, m—bulldmg mlxmg is

assumed to be nummal with a low f; value calculated to be 0 055

The UF6 MIXER model was used to pred1ct downwmd consequences from the parent-daughter
transfer release. Figures 4.3-17 through 4.3-19 show estimated downwind consequences associated with

the baseline scenario. Note that the baseline scenario (stable atmosphere and a low wind speed [Pasquill-

Gifford stability class F and wind speed of 1 m/s, or simply F1]) is represented by the top curve in these

. figures.  The other two. curves are for different meteorologlcal conditions and are. discussed below.

g Calculated values of the consequence parameters were compared to. EBE guidelines values for uranium
(25 rem for U radiological toxicity, and 30 mg U intake for U chemmal toxmlty), and to the Emergency
Response Planmng Guldehnes (ERPG-Z) for HF (20 ppm for l-hour)

43-97



SAR-PGDP September 20, 2006
Rev. 105 : : »

Table 4.3-7 lists specific eonsequence estimates at the nearest site boundary (1000 m), 1 mile (1600 m), and "
5 miles (8050 m) downwind from the postulated release point. The postulated release point is assumed to be located
outside the eastern entrance of the toll transfer and sampling facility (Building C-360). The nearest site boundary is
located about 0.62 mile (1000 m) to the east of the postulated release point. Consequence estimates are less than'
their respective guidelines at the nearest site boundary These consequences are s1gmﬁcantly less than those for the .

- 'dropped cylmder event (see Sect:on 4322 15). .

Effects of varymg scenario parameters on consequence estimates. The followmg parameters were L

“varied to obtam ‘some- uncertainty ‘estimates ‘and- provide some “characterization “of the - -range “of potential. I
consequences: (1) the duration of release from the daughter cylinder, (2) meteorological conditions, (3) the initial in- -
building mixing [indicated by the fractional area of the leeward side of building that is covered by the exiting plume

(f0)], and (4). the building wake effects on plume dispersion. The results provide perspective for interpreting the
baseline scenario. The consequences presented in this section are ‘either more probable, providing a lower-bound
estimate of potential consequences, or less probable, providing a worst-case estimate of potential consequences. For. .
-the duration of release, fractional area, and building wake discussions, consequence estimate comparisons are not -
* shown for radioactive dose and HF exposure because these estimates-display the same general trend as the uramum I

g chemlcal toxxclty dose and are generally less than the1r respectlve guldelme values

" Duration of release. from the daughter cylinder — The basehne scenano assumes that the daughter cylinder
valve would be isolated (closed) in 45 seconds. ‘If the daughter cylinder valve does not isolate, then the release -
duration may be ‘as'long as'30 min (1800 s). The 48Y parent cylinder contains 7,630 Ib and the 48X daughter
cylinder contains 21,030 Ib at 240°F at the time of the postulated pigtail failure. The 48Y parent cylinder releases.
307.2 Ib of liquid UF in the 45-second period before isolation while the 48X daughter cylinder releases 5,583.11b~

of UF; liquid and vapor in a 30-minute period, which results in a total of 5,890.3 1b of UF; released during the initial
30-minute period after the postulated pigtail failure. The 45-second release period for the parent cylinder and the
240°F operating temperatures were evaluated in this scenario to bound transfer operations at both PGDP and
PORTS. In Figure 4.3-20, consequence estimates are higher with the longer duration release from the daughter

. “cylinder. The uranium chemical toxicity dose exceeds. the guidelines up to about 2.9 miles (4700 m), while the HF
* toxicity dose exceeds the guideline up to about 3 miles (5000 m).

Meteorological conditions — Consequence estimates were made for two additional meteorological
_conditions to compare with the baseline scenario. The compared meteorological conditions included: (1) typical -+
.. conditions that do not provide favorable or unfavorable: consequence estimates [represented by neutral atmospheric. <.

-stability (Pasquill-Gifford stability class equal to D) and moderate wind speeds (4 m/s = 9 mph)] and (2) typical .

“conditions that provide relatively low-consequence estimates [represented by a slightly unstable atmosphere

o (Pasquill-Gifford stability class equal to. C) with moderate wind speeds (4 m/s)]. These ‘representative -
- :meteorological conditionis were chosen based on a screemng analysis performed using the s1mple Gausslan plume :

“ equation.

Table 4.3-10 shows the results of tlus screenmg analys1s where normalized concentrauon values-__ _
(concentration, ¥, divided by the source-term, 0, therefore called %/Q values) were calculated at a downwind distance” . .
0 0.62 mile (1 km), assuming that the source was at ground level and that plume constituents were not reactive. The " -

~values of y/Q-in Table 4.3-10 are ordered such that values near the top of the table represent more. favorable* ’

dxsperswn condltlons and values near the bottom represent less favorable dxspersmn condltlons

‘ The most frequently occurring meteorologlcal condxtlon at PGDP is D4 (stabxhty class D neutral, and av_-- o o

' wind speed of 4 nv/s), which occurred 14.9 percent of the ume onan annual basis. Asshownin v




© bank. - o
Only one bank will be used at any given time. Although the traps and associated piping are made of .~ - . . -
.~ Monel, and the piping and traps are welded in place, there exists the possibility that a bank of traps will .

-+ have to be cut out if the MgF, becomes saturated with **Tc-and needs to be replaced. Although a rupture -
..+ of the Monel piping is expected to be extremely unlikely during transfer operations; due to the possibility
" .of the lines being cut and rewelded, it is postulated that the Monel piping fails just down stream froma
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Design featurens of the C-337-A jet station barrier frame — maintain primary system integrity

_ (EGs 1 and 2); and

e UF cylinder handling cranes ~ design features minimize probability of heavy load drop events —
" - - maintain primary system integrity (EGs 1 and 2)

. e ' Operator training for required actions—closure of isolation valves to terminate release (C-333A »

~~and C-337A only) and evacuation of the area (EGs 1, 2, and 6 only). -

... Based on the above essential cbﬁfrols, the r651ﬂting important to safety SSCs and TSRs are as
follows: L L T T S ,

The ‘autoclave steam pressure control system, autoclave manual isolation system, UF¢ release

. “detection system Zones 1 and 4 (C-360) UF cylinder handling cranes, C-337-A jet station barrier

- frame, UFg cylinders, pigtails, primary system piping outside the autoclave, liquid UF¢ cylinder

" “handling equipment (i.e., scale carts), cylinder scale cart movement. prevention system (C-360

_ only), and the autoclave primary containment system (C-360 only) are identified as important to

~ -~ safety-SCCs. See Section 3.15 for details including safety classification. T ’

... .. TSRs'are provided for the autoclave steam pressure control system, autoclaVé’_ihanual» isolation

system, UF release detection (zones 1 and 4) system, Scale cart movement prevention system,

" - UFg ' cylinders, UFs cylinder ‘handling * cranes, 'C-337-A ‘jet station barrier frame, and.

~* administrative requirements for procedures and training of workers for prevention of pigtail/line
.- failure and evacuation actions. ' , . :

: 4.3.2.2.10.1 Line Failure in the C-36.0‘B'£|sement Transfer Room Wheh Technetium Traps are in »

Operation :

a. _  Scenario Description

. This scenario is a variation of the pigtail /line failure outside autoclave scenario analyzed in .

Section 4.3.2.2.10. The analysis in Section 4.3.2.2.10 is very conservative, as the source term and
~ . consequence analyses were presented to bound both the Portsmouth and Paducah GDPs. The model does
“ ot truly represent either PGDP or Portsmouth.. The most conservative assumptions for each facility
. were combined into a model that would bound the accident for both plants. Hence, the highest source
~ term from both plants was used in the consequence analyses to develop the most conservative resuits for

_operation with the Tc traps does not invalidate any aspect of the pigtail /line failure outside autoclave
'scenario. The analysis in Section 4.3.2.2.10 still conservatively bounds a release from the transfer pigtail

.+ even with the Tc traps in operation. . |
_ .. This scenario for the Tc traps is specific to PGDP and therefore the inputs to the ari.alyses (piping

- runs;: valves; elbows, valve closure times, modeling of the transfer room release and distance to site.

boundary, etc.) are more accurate and precise. To ensure product cylinders meet customer specifications,

- technetium' (Tc) traps have been installed in the C-360 basement transfer room. - When needed, these

.- traps can be valved in to.allow the liquid UFg being transferred from a parent cylinder to a daughter
N Tc. There are two banks of traps, with four traps in each

cylinder, to pass through the traps to filter out

“bank of traps. This event was classified in the EBE frequency category because of the extremely low
~ probability of a piping failure. - : o BN

. 43103

‘both plants. The main difference in these two scenarios is the location of the postulated break. Transfer
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-The parent cylinder is’ “assumed .to be a 48X cylinder filled with liquid UFs at 235 °F, the

maximum allowed temperature which corresponds to the autoclave steam pressure control limit of 8 psig. .

For a slight conservatism, the parent cylinder at the time of the pipe rupture is assumed to contain the
maximum allowed amount of UFs, or 21,030 1b. The parent cylinder, with the cylinder valve at 6 o’clock
- position, is connected to a 0.745-in ID pigtail which in turn is connected to 1-in transfer piping; and then
~ ‘connected to-a bank of four Tc traps.” A numbert of manually operated valves and two automatic isolation

‘valves are also in the flowpath to the traps. The daughter cylinder is also assumed to be a type 48X -

- cylinder with the cylinder valve at the 12 o’clock posmon, and also filled to its maximum allowed
amount of UFg (21,030) at 235 °F when the release occurs. The assumption of both cylmders full is
~ conservative and will bound all operations including blending operations. Located in the piping near the
. daughter cylmder is an additional ‘automatic isolation valve. In case of a UF release in the basement
transfer room, the UFs release detection system (Zone 4): will provide a signal to close the transfer
~ manifold automatic - isolation valves located in the piping near the parent cylinder and the transfer line
block valve. The automatic 1solat10n valves are assumed to close completely within 10 seconds of the

- UFg release. detection system sensing a release. A 15-second response time is assumed for the UFs
. .detectors to sense arelease.’ Therefore, the automatrc isolation valves will close w1t1un 25 seconds of the -
. UFgrelease. Aftera rupture of the piping just downstream from the trap bank, the 11qu1d UF, will rapidly

 exit out the ruptured pipe from the parent and daughter cylinders for the 25 sec period until the automatic
isolation valves close. The UFs remaining in the traps and the piping between the parent and daughter

cylinder automatic isolation valves and the break location will then exit the piping, further contributingto =

the total amount of UFg released.

The primary concern, applicable EGs, and essential safety actions associated with this event are
the same as those for the Pigtail/Line Failure Outside Autoclave event.

b Source Term Analysl _

L The PIPELEAK model was used for the parent and daughter cylmders to model the releases’ -
B through the parent and daughter pigtails, and. associated transfer prpmg/ﬁttmgs The parent 48X cylinder
~-is assumed to be located -at the- autoclave that provides the longest piping run to the traps. This
- configuration maximizes the’total amount of UF; released for the postulated line failure event. Line

. breaks during transfer from a closed autoclave can result in higher release rates. However, the larger
‘volume of UF; released from the lines using the longest piping run has a larger effect on the total source-
- term for the event than- the hlgher release rates for the line breaks from a closed autoclave. In'the 25 sec

- period between | pipe rupture and automatic isolation valve closure, 80.9 Ib of liquid UF is released from

the parent cylinder. During this same 25 sec period, 105.7 Ib of UF; is. released from the daughter
cylinder through the- piping_at the rupture location. - Since the liquid level in the daughter cylinder

. remains above the__cylmder valve, the release isin the form of liquid. There is approximately 155 ft of 1- - A
in piping from the second parent automatic isolation valve to just down stream of the traps, including

- branch lines to the other autoclaves and to the stirge drum. This provides 174.34 Ib of 11qu1d UF; that
- could also exit the line from the parent cylmder piping. There is approximately 45 ft of 1-in piping from
. the daughter automatic isolation valve to the location of the break. ' This provides another 51.25 1b of

- liquid UF that could exit the line through the 'daughter cylinder piping. Each trap is in the shape of a. .
small cylinder, about two' ft high with-a maximum inner diameter of 10.24 in. At least 33 Ibs of sintered -

, Mng is placed within each trap to absorb- the ®Tc, After insertion of the MgF,; each trap has
| " 4 3 103a | '
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approxrmately 0.894 f©* of void space in which liquid UF will occupy. At a liquid temperature of 235 °F (density of
206.97 Ib/ft%), each trap could contain 185.03 Ib of liquid UFg. The four traps in the bank could contain 740.12 Ib of
liquid UF6 Adding the amount of liquid UFg in the four traps (740.12 1b), a total of 1152.3 Ib of liquid UF would
be released. The estrmated time for the release to occur is approxrmately 142 seconds. -

A vanatron in the above scenario is a prpmg fallure coupled w1th multlple operator errors, fmhng to place

- the Mng into each trap ‘Each trap could then contain 1.062 ft3 of hqurd UF6, or 219 81b of hquld UFG

‘Four traps would contam 879.21 lb of liquid UFs. In thlS case, the total arnount of UFG released would be 1291 4 Ib,

thh an estrmated release time of appronmately 162 seconds.
e Conseguence Analysrs

" The UFd\/IIXER model was used to calculate the consequences of the UFs released Flgures 4.3-46 through

4, 3-48 show estimated downwind consequences associated with this variation. The amount released was 11523 1b

-(522.68 kg) in a 142 sec period; providing an average release rate of 3.6809 kg/sec. The release was modeled asa

* liquid release, with- an initial temperature of 235 °F before ﬂashmg to sohd and vapor. No deposition or holdup

- within the transfer room was considered. As there are no large bay doors in the transfer room leading to ambient -

conditions outside,. the exit location for the UF; to Ieave the room was assumed to be through opened personnel
* doors leading to the street level with ambient outside conditions, as well as through small cracks up the elevator shaft
also leading to the street level. Based upon these two areas (door size and elevator shaft opening areas) and the cross
sectional area of the facility’s downwind side, an £ of 0.006 was used for the calculations. A surface roughness of
0.03 m was used for the calculations, which is representative of low grass areas that would be found in a rural
* environment. The ambient temperature outside the building was assumed-to be at 40 °F, with-a relative humidity of
70%. The transfer room temperature was assumed to be at 80 °F, due to the cylinder and traps containing liquid UF.
At these ambient conditions, three sets of meteorological conditions were examined. The baseline case at these
- ambient conditions was for F stability, 1 m/s wind speed (or simply F1) meteorological conditions, which normally
provides the worst case consequences. Additionally, D stability, 4 m/s conditions (D4) were examined, as well as C
stability, 4 m/s conditions (C4). The results show that the D4 and C4 conditions .provided considerably lower
consequences than F1 conditions. Table 4.3-7b provides a summary of the results for the F1 conditions. The

- uranium intake at the site boundary, 1050 m plant east, is 24.8 mg, while the radrologrcal dose and HF concentration

- are 0.26 remand 9.7 ppm respectlvely

- In the variation event discussed above where the MgF, had not been placed into the txaps 12914 lb would
- be released in approximately 162 seconds. For the most conservative meteorological conditions (F1), the uranium
intake at 1050 m is 27.9 mg. The radiological dose and HF concentration are 0.29 rem and 10.9 ppm respectively.

Figure 4.3-49 provides a comparison of the uranium intake consequences for the two cases of with and without MgF,
‘inthe traps under the worst case meteorologrcal conditions.

' "id.' Comparison With Guideline
The comparlson with gurdehnes is subdmded to.address the dxfferent receptors

LocaI workers in the lmmedtate areq — Workers in the 1mmedrate area of the release could be exposed toa

_sxgmﬁcant uranium dose and/or HF exposure. In the event of a release, the. plant see and flee policy requires

personnel to evacuate the area for their own protecuon The essential method of detection for workers: within the
transfer area is (l) visual indication of a “white smoke” (i.e., reaction products of UFg-and moisture) or (2) the odor
of HF, which is a product ‘of the reaction of UFg and moisture. The visual indication or the odor.of HF will provide
mdrcatlon of (1) the occurrence ofa release and (2) the need for the workers to evacuate the area of the release.

4 3 103b
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Operational personnel in the C-360 Administrative Area — Operational personnel who can take

. mitigative action in the event of a UFg release associated with a line failure in the transfer area are -

located in the administrative area but would detect the event quickly because of the large release. In the
event of a line failure, operator action will not be required because of the automatic actions of the UF

release detectlon system at the transfer station (Zone 4) As mdrcated for the local worker nnmedrate_ ,

evacuation is requrred for operatlonal personnel

- Workers outside the process buildings — The essent1a1 controls for protectmg on-srte personnel_ .
outside the facility are (1) detection of the release, (2) minimization of the release by initiating isolation,
and (3) training of on-site personnel to evacuate areas upon detection of a release by sight or by odor. -

The first essential action is to detect the release of UFg. The second essential action is accomplished by

the automatic isolation to terminate the release. For the transfer area; the UF6 release detection system

(Zone 4) at the transfer station will automatically detect the release and initiate primary system isolation.
. If workers outside of the process buildings have received no other instructions for action to be taken (i.e.,
~ shelterin place or take cover), then the essentral control for these receptors is to evacuate thelr areas if a

o release is detected by srght or by odor

o Oﬁ” site publxc — The 0ff-s1te consequences at the site boundary of a lme failure W1th the Tc'
traps bemg utilized in the transfer station is about 24.8 mg U. The essential controls for protectmg the -

off-site public are isolation of the breach to minimize the UFg release, and ensuring that no more than one
bank of Tc traps are utilized during transfer operations.

e. 'Summary of SSCs and TSR Controls

" Based on the results of- thls analysis, the essential controls for this event are summarized as
'follows :

r

'FAdImmstratrve controls to prevent Tine failure-maintain initial condltlon (normal operation, EG 5
-only) .
UFg lines are purged and evacuated before the primary system is opened.

_Autoclave steam pressure control system-maintain initial condition (normal operatron, EG 5
only) ~

- UFselease detection system (Zone 4) - closure of isolation valves to terminate release (EGs 1,2,
. and 6 only) .
" Operator training for requlred actxons- evacuation of the area (EGs 1, 2, and 6 only)
Administrative control to ensure only one bank of Tc traps is utilized during transfer operations-
_ ‘maintain initial condltlon (normal operation, EG 5 only)
] ‘Primary system piping and equipment outside the autoclave, and the associated isolation valves-
mamtam pnmary system mtegnty (EGs 1, 2, and 6 only)

Based on the above essent1a1 controls the resultmg 1mportant to safety SSCs and TSRs are as -

; 1 follows

The autoclave steam pressure control system, UF release detectlon system (Zone 4) primary -
 system piping and equipment outside the autoclave, and associated isolation valves are identified
as lmportant to safety SSCs. See Sectlon 3.15 for details mcludmg safety classification.

-4.3-103c.
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52 NUCLEAR CRITICALITY SAFETY

5. 2 1 Introduction

USEC ‘as part of its apphcat10n for a certlﬁcate of comphance is required by 10 CFR 76. 35(a)(7) »
to pr0v1de a “descnptlon of the management controls and oversight program to ensure that activities
directly relevant to nuclear safety . . .-are conducted in an appropriately. controlled manner that ensures
protection of employee and public health and safety. . . . “In addition, 10 CFR 76.89 requires USEC to
‘maintain and operate a criticality monitoring and audlble alarm system. This section describes the basic
criticality. prevention and briefly discusses the monitoring. provisions at the. Paducah GDP. Sectlon-
3.12.6 dlscusses the Criticality Accldent Alarm System (CAAS) in detall

.5 2. 2 Program Elements

“The nuclear cntlcallty safety (NCS) programi as deﬁned m‘thls section is’ 1mplemented by the plant
- NCS procedures. These procedures reﬂect the reqmrements related to NCS as speclﬁed in thls section.

5221 Adherence Wlth ANSI/ANS Standards .

. The nuclear cntlcallty safety program has. been develeped to cemply w1th ANSUANS 8.1- 1983 3
8.7-1975 and 8.19-1984. The issues whlch are not in full comphance with these standards are addressed -
in Section 5.2.4. '

5.2.2.2  Nuclear Criticality Safety Responsibilities

‘The General Manager has overall responsibility for NCS and ajjnreves the 1mplementat10n of Nuclear
Criticality Safety Approvals (NCSAs).- The General Manager assigns responsibility and delegates °

commensurate authorlty to all levels of management for the nnplementatlon and overs1ght of the NCS
' Program. S SR o

~ The orgamzatlon managers (mcludmg mamtenance) are responsxble for ensurmg that operatlons -
involving uranium enriched to 1 wt % or higher **U and 15 g or more of 2>*U are identified and
evaluated for NCS prior to initiation of the operation. The' organization managers.are also responsible -

for ensuring NCS approvals are requested, and for ensuring nnplementatmn of the requirements
contained in the approvals for these same operations. :

Fust-lme managers are respon51ble, in their respectlve operatlons, for ensuring that personnel are
made aware of the requirements and limitations established by NCSAs either through pre-job briefings,
‘ ‘requlred readmg, and/or training (based on the complexxty of the charige). These same managers are -

responsible for ensuring any new fissile matenal operations which do not have approved NCSAs will not.- [
~ be performed until the necessary approvals- havé been obtained. = First-line management is also -

responsible for removing fissile material handlers, who fa11 the test assoclated w1th the NCS training,
from ]ObS Wthh mvolve handlmg of fissile matenal S

5L2'—l
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Managers are trained in NCS and ensure all appropriate personnel (i.e., fissile material handlers)

receive training as specified in the NCS procedure. This training provides personnel with the knowledge

necessary to fulfill their respective NCS responsrbrlrtres Sectron 6.6 discusses the trammg program in

more detail. .

' The fissile material - operators -are responsible - for conducting operations in a safe manner-in- "

o comphance with operating procedures and are required.to stop operations if unsafe. condrtrons exist.
Stop work and restart authonty is drscussed in more detarl in Sectron 6 1.

The NCS Manager is responsrble for the adrmmstratron of the NCS program. - Thrs mcludes
. reviewing the overall effectiveness of the NCS program ensuring that NCS staff members' are “placed;.
. trained, and qualified in accordance with written procedures and that NCS evaluations and NCS .
approvals are prepared and technically reviewed by qualified NCS engineers. The NCS staff: members-
report to the NCS Manager who reports to the Engineering Manager. Nuclear’ Criticality Safety is |
L -:g_mdependent of orgamzatrons that requrre NCSAs - Section- 6.1 grves more: detarls related to plantv

- orgamzatron

The specrﬁc quahﬁcatrons for the NCS Manager are discussed in: Sectron 6 1.

Qualrﬁed NCS- Group personnel are responsrble for performmg the followmg functrons (1)4

providing NCSAs for fissile material operations, (2) performing facility walk-throughs of facilities which
handle fissile material and advising appropriate supervision of any NCS concerns, (3) participating in
investigation of incidents involving NCS and in the determination of recommendations for eliminating

such incidents, (4) assisting in plant emergency preparedness planning, (5) providing support to the Plant

Operations Review Committee (PORC), and (6) participating in the review of procedures which involve
fissile material operations to verify NCSA commitments have been effectively flowed down into

operating procedures. As does any employee, the NCS Group personnel have the authonty to halt any

unsafe activity.

_ The responsrbrlrtres of senior NCS engineers performmg technical reviews of NCSEs are specrﬁed
- in-the Nuclear Criticality Safety. Evaluation (NCSE) procedure. These responsrbrlrtres are venfymg
sufficient information is documented to allow independent analysis,, verifying credible process upsets

- related to criticality safety are properly identified and evaluated, verifying compliance with the double .

_ ‘contingency principle, checking for accuracy, and verifying applicability of the calculational methods.

52.2.3 Process Evaluation and Approvirl

-+ Each operatron mvolvmg uranium ennched to 1 Wt % or hrgher 235U and 15 | g or more of Y s L
" evaluated for NCS prior to initiation. The operation and related NCS requirements are documented in‘an
-~ NCSA. The evaluation'is documented in a NCSE, The evaluatron and approval process is governed by -

© written procedures B

5.2-2
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In order for a criticality to be poss1b1e .multiple contingency events would need to occur
simultaneously. Therefore, the double contmgency principle is met and there are no AEFs 1dent1ﬁed for
: dxsassembly, decontamination, and repair of expansion Jomts

65 Seal Ch_;_m'ge,.Dis'ass'embly, and'Decontamination'.

; " The seal handlmg operations involve removal of the contammated seals from the cascade ‘
. -compressors temporary storage, and disassembly and decontammatlon of the contaminated seals.

Administrative controls and passive barriers have been incorporated to prevent a criticality from

- occuiring in the seal change, dlsassembly, and decontamination. Postulated accidents associated with a

- - seal change involve the introduction of moderator into the compressor due to operator error or failure of
* the blow-out preventer. The primary criticality safety hazard associated with decontamination is the

~- - accumulation’ of unsafe quantities of uranium. Geometry, moderatlon, and mteractlon are the controls

' used to mamtam cntlcahty safety of this system -

In order for a cntrcahty to be possxble multrple contmgency events would need to occur
simultaneously. - Therefore, the double contingency prmclple is met and there are no AEFs identified for -

seal. change dlsassembly, and decontamination.

6.6  Maintenance of the Normetex Pump in C-720

‘ - Normetex pumps can be removed for maintenance due to eQulpment failure or routine
maintenance: The pump will only be slightly contaminated since it is evacuated of UFs before it is

-removed from the withdrawal station. Even if the pump was not evacuated of UFg before removmg it,
the maximum UFs that could remain in the pump is well below a safe mass.

Admniinistrative controls and passive barners have been incorporated to prevent a criticality from

. occurring . in: the maintenance of Normetex pumps. Interaction is the primary control used to ensure
- criticality safety. Interaction between fissile material and the ﬁssﬂe material in the pump ‘could make |
- conditions favorable for a criticality. Criticality is also possible if there is uranium loading in the pump .

oil. The pump oil reservoir is an unfavorable geometry. A minimum spacmg is required between the
Normetex pump and items containing fissile material. A minimum spacing is also required between the
waste - drums containing fissile/potentially fissile material and any other material containing

fissile/potentially fissile material. The number of waste drums which can be handled at a time in the _

Normetex pump mamtenance area is limited.

In order for a criticality to be possible, multlple contmgency events would need to occur

B snnultaneously Therefore, the double contingency principle is met and there are no AEFs 1dent1ﬁed for
' mamtenance of Normetex pumps. '

‘ 67 Pr‘o'cess M‘otor Repairs

" Due to the potentlal of uranium to be on the motors, repair of process motors w111 take place in

S 'elther a contammatlon control zone or a contamination area.

5.2A-39-
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Administrative controls have been incorporated to prevent a criticality from occurring in the
repair of process motors. - The primary criticality accident scenario is the potential accumulation of
uranium material resulting from the process. Mass and enrichment are the controls used to ensure

- criticality safety. Uranium contaminated waste generated will be disposed of in a maximum 58-gal drum
-and labeled as “NCS Spacmg Exempt” waste.

| In order for a cntlcahty to be poss1ble, multrple contmgency events would need to occur

'Slmultaneously _Therefore, the double contmgency pnnmple is met. There are no AEFs 1dent1ﬁed for

repa1r of process motors

6.8 General Machining of Contaminated Process Equipment in C-720~

Process equlpment is removed from the cascade if it fails or for other reasons needs repair or

. ‘routine maintenance.

Admmlstratlve controls and passive barriers have been mcorporated to prevent a cntlcahty from -

'~ oceurring in the machining of contaminated process equipment. At the time equipment larger than
“favorable geometry is removed from the cascade, the mass of fissile material contained within the
eqmpmerlt is determined either by NDA measurement or estimated by visual inspection. The process
equipment is categorized as either PEH or UH. If the analysis indicates a deposit greater than a safe

-mass, the equipment is catégorized as PEH. See Section 1.2, Contaminated Equipment Removed from
the Cascade, conceming PEH and UH handling requirements.

Potential accident scenarios involve accumulation of  fissile material in unfavorable
volume/geometry, machining equipment with significant contamination on- a single component, or

interaction between fissile material. A combination of limits on mass and interaction are used to ensure
cntlcahty safety.

In order for a criticality to be possible, multiple contingency events would need to occur

' s1mu1taneously "Therefore, the double contingency principle is met and there are no AEFs 1dent1ﬁed for

machining of contammated process equrpment

| 69  Section D_eleted _
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Uranium hexafluoride (UFy) is the most abundant hazardous material on site. Chapter 4 provides an -

evaluation of accidents that involve the release of UF¢. The accident analysis considers both radiological
and tox1cologlcal hazards from the UFg releases. The HF which evolves from a UF; release is considered
- asone of the effects of a UF6 release and as such is addressed in Chapter 4. ‘

5.6. 13 3 Chemlcals Addressed by Process Safety Management

A number of chemlcal processes are -used at PGDP that are managed in accordance Wlth the

requirements of 29 CFR 1910.119. The PSM Program manages these hazardous chemicals in a-manner
- that prevents impacts to workers or the public. PGDP has several chemicals on-site that are listed in the
'OSHA PSM standard: including Cl,, F,, and CIF;. Only Cl, and F, are used in amounts above the
threshold quantity necessary to require implementation of the elements of the PSM standard. The

~ facilities that are covered under PSM are listed below along w1th the nominal quantltles present at.each -

-location.
o C-611-B Pre¥chlor1nat10n Room(Cl) 80001bs. .
®  C-611-S Post-chlorination Room (Cl,) 4000 lbs.
e C-631,C-635 RCW Pump Houses (Cl) 4000 Ibs.
. C-633, C-637 RCW Pump Houses (Cl;) 8000 lbs.
. C-745-A Cylinder Storage Yard (Cl;) 16,000 1bs.
. C-410-D/K Complex (F,) 2,490 1bs.
. C-745-A Cylinder storage Yard (F;) . 1,800 Ibs.
| J

_ C-745-B Cylinder Storage Yard (F;) 1,800 1bs.

In addition to the accident analysis described in Chapter 4, PSM Process Hazards Analyses (PHAs)

- are used to identify and manage chemical risks and impacts. Specific job-related risks and the techmcal o

- and adnumstratxve control used for risk management are addressed in the PHAs

Prevmusly undisclosed or newly revealed chemical safety concerns identified by the PHA

preparation process are processed through a 10 CFR 76.68 review for d1spos1t10n of the concern. This 10
CFR 76.68 review will determine if new TSRs need to be developed.

5.6.13.4 Industrial Hygiene and Safety Program Managed. Chemicals

Hazardous and toxic chemicals, not covered by the programs drscussed in Sections 5.6.13.2 and

- 5.6.13.3, are effectively managed using industrial hygiene and. safety (IHS) programs. For IHS program

managed chemmals, there is no "threshold quantlty" quahﬁer To address these chermcals, the |
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IHS programs provide the necessary protectlve barriers and controls enablmg safe use of these chemicals.

Commercial chermcals have varying toxxcrty and hazardous ranges and categories. Because
chemicals can be used across the site in various manners, the IHS program applications to. chemical

safety are general in nature and based on industry accepted standards and regulatory requirements for
. controlling occupational exposures. To address the potential exposure risks associated with IHS program- - [ -
managed chemicals, PGDP uses chemical review programs, program procedures, and Material Safety

- Data Sheets (MSDSs). Implementation of these IHS programs provide employee protect1on from
~ hazardous chemicals during daily operations and emergency response.

5. 6 14 Multl-Occupancy of the PGDP Slte

The creation of USEC resulted in a lease agreement with the Department of Energy (DOE) USEC '

leases from the DOE certain operating segments and certain support facilities of the original Gaseous
- Diffusion site. The remaining site sectors are used by DOE environmental restoration contractors and

- sub~contractors. Under article 5 of the lease, the DOE assumes liability for accidents and events caused
- by operations under their control. DOE has no obligation to inform USEC about hazardous chemlcals_ o
- under their control.” DOE provides information through established communication channels regarding -

hazardous chermcals used by third parties present at PGDP that eould impact PGDP nuclear operatlons
5 6.15 Items Addressed by Compliance Plan

Section deleted.
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‘6. ORGANIZATION AND OPERATING PROGRAMS

61 ORGANIZATION AND RESPONSIBILITY

_ ‘Under the Energy Pohcy Act of 1992 the Nuclear Regulatory Comrmss1on (NRC) was requ1red to
‘establish a certification process to ensure that USEC complies with the standards established by NRC for
- the GDPs under 10 CFR Part 76. The Energy Pohcy Act provides that the requirement-for a certificate. of

comphance shall be in lieu of any requirement for a license for the GDPs and that USEC shall apply fora

-~ certificate of compllance ‘The Act also requires that USEC and: any contractor operatmg the GDPs for -
'USEC provide the NRC with ready access. to the facilities, personnel, and mformatlon that the NRC :
“considers necessary to carry out its responsibilities for certrﬁcatlon : o :

USEC is committed to c_onductmg.operatrons in a manner that protects the health and safety of
workers and the public, protects the environment and provides for the common defense and security. In
order to meet these commitments, as well as others required for operation of the uranium enrichment
- enterprise, USEC has issued an operations policy manual which contains statements of policy and
procedures to guide the day-to-day business and provide direction to USEC employees. The USEC
~ policy with respect to nuclear safety, safeguards and security states in part: '

- .“USEC is responsible for, and is committed to, safe operatlon, maintenance, modification,
. '_'desxgn, fabrication, and- testing-of the Portsmouth Gaseous Diffusion Plant ... and the Paducah
- Gaseous Diffusion Plant ... and is. committed to conducting operations in a manner that protects
. the health and safety of workers and the public, protects the environment and provides for the
_common defense and security ... USEC has provided the management structure to ensure that

_ _.__the safety/safeguards policy is effectlvely mplemented ”

o The operat10ns orgamzat1on is respons1ble for the safe operatxon of the GDP Programs and staff
organizations are established for safety, safeguards, quality, environmental and health areas and are
provided w1th sufﬁcrent resources to support safe operatlon of the GDP

o USEC has established management systems with assoclated pohcxes, admrmstratlve procedures, and
management controls to. ensure: the GDP equipment, facilities and procedures; the staff (1nclud1ng
- training ‘and qualifications); and the programs provide for: the protection of the- health and safety of -
workers and the public, protection of the environment, ‘and for. the common defense and security.
Management controls have been ‘established to maintain the safety/safeguards basis of the GDP as -
descnbed in this -application. Orgamzatrons with env1ronmenta1 health safety, safeguards and quality

6.1-1
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- organizations, to a senior manager, (Vice President, Operations, or Director, Corporate Security for Corporate

"Headquarters or General Manager for plant organizations).

The integration' of the plant operations and the various programs and requirements is accomplrshed
through a varrety of management practices. . Where frequencies are identified below, they represent’ current
“ normal busmess pracnce but ¢ can be adjusted by the manager responsrble for the meetmg o

LI .Vice President Operations, periodic officers and staff meeting, daily phone cal.l with General
Eo Managers to discuss the overall status of the plants, problem and event reports, the. da11y productron
report, future plans, and other pertinent subjects.

. e General Manager meets weekly with Plant Manager and Orgamzatlon Managers to dlscuss issues:

and polrcy implementation. ,
' Monthly review. of plant performance indicators.

'The Plant review and approval systems [partlcularly the functron of the Plant Operatlons Rev1ew - |

o _'Commrttee (PORC)] for: procedures, training, modrﬁcatmns/changes to the physical plant and/or-
_ plant programs as descrrbed in this apphcatron, prov1de for the integration of the vanous
~ requirements and controls.

o Plant work permit systems provide the 1ntegrat10n inthe ﬁeld of various health, safety, and

. environmental program requirements and hazard evaluations.

> Fig'ure 6.1- 1’ shows the USEC: organization for operation of the GDPs. Managerial positions that have

. described in those portions of the application where applicable, particularly in the Quahty_ Assurance Program
‘Description, Radioactive Waste Management Program Description, Emergency Plan, Fundamental Nuclear

. Material Control Plan, Security. Plan for the Transportation of Special Nuclear Material of Low Strategic

: Srgmﬁcance .Physical ‘Security Plan. for the Protection of Special Nuclear Material of Low Strategic

- "Srgmﬁcance, and the Security Plan. for Classified. Matter. Typically “Organization Managers” report to the

Plant Manager .or . General: Manager, “Group Managers report to .Organization- Managers, and “Section
. Managers report to Group Managers ' : : ‘

v Sectlon 6 1.1 descnbes the organrzatrdnal commitments, relatronshlps, ‘respons'rbrllties and authorities for
- +:the overall management system to assure the protection of the health and safety of the workers and the public,

., protection of the environment, and provide for the common defense. This section includes the qualifications,

o functions, responsibilities, and authorities of the positions in the organization a551gned functions related to
enwronmental health, safety, safeguards and quality.

Sectlon 6 1.2. descnbes the management controls for maintaining the environmental, health, safety,
B 'safeguards and’ quality programs, and the admmrstratrve systems to- control relatronshlps and mterfaces

' '-between programs

- 6.1-2
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6.1.1 Organizational Commitments, Relationships, Responsibilities, and Authorities

-USEC is committed to the safe operation of the GDP and has provided the management structure to -

. ensure that the safety/safeguards policy is effectively implemented. - The management structure provides for

line’ responS1b111ty for -safe operations with sufficient staff support to’ develop, communicate, and provide -
- technical programs for various environmental, health, safety, safeguards and quality areas. The organization of
. various -support staff are prowded in the descnptlon of the enwronmental health “safety, safeguards and

: 'quallty areas.

USEC prov1des direction and management of GDP operatlons Pohcy and program dlrectlon is provided |

E through the Director, Regulatory Affairs. The Regulatory Affairs Manager, ‘who provides direction for the site
environmental programs, and the Health and Safety Manager who provides direction for safety and ‘health
programs, have direct access to the General Manager for matters relating to those programs. These individuals

are independent from day-to-day ‘production, plant operating cost, and production scheduling considerations.

g ‘Also, the Nuclear Safety and Quality Manager (located on-site) who reports to the Vice Pre31dent Operatlons

o vprowdes oversight and assurance. that corporate pOhCleS and procedures are being followed in operatlon of the
‘ plant :

- The General Manager directs and oversees site activities to ensure safe, reliable, and efficient operations.
The Plant Manager reports to the General Manager and directs and coordinates the production plant operation
in accordance with policies as reflected in plant procedures and practices. The production line organizations
and related support and services organizations report to the Plant Manager and have responsibilities for
implementation of safety and safeguards policies and procedures in daily operations. The on-duty PSS reports
to the Shift Operations Manager and provides direction and coordination for shift operations. The Shift
Operations Manager reports to the Operations Manager. The staff and support organizations report to the

General Manager and provide program direction and support to the production line in implementing safety and
safeguards requirements.
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Personne] - minimum qualifications, functions and responsibilities for key staff positions are
described below. Throughout this section, equivalent technical experience means the substitution of 2
years of nuclear industry experience for.each year of college up to a total of 3 years. Additionally, 30

semester hours or 45 quarter hours from an accredited college or university may be substituted for the -

-remaining ‘1 year-of baccalaureate education.- Individuals who do-not possess the formal educational

requirements specified in this séction or do not meet the equlvalent technical experience defined above.
shall not. be automatically eliminated where other factors provide sufficient demonstration. of their "
abilities to fulfill the duties of a specific position. These other factots must clearly- demonstrate:

* proficiency in the technical area for which the position will be responsible, for example ‘a license or . -
certification, documented completion of relevant training, or previous experience in the same position at -

- another fac1hty These other factors shall be evaluated on a case-by-case basis, documented, and-

- approved by the General Manager or appropriate Headquarters management, with the consultation of the' e

human resources orgamzatlon

6111 :_S‘_’ction Deleted . .

6.1.1.2 Vice President, Operations
The Vice President, Operations reports to the Senior Vice President, Uranium Enrichment

.- The Vlce President, Operations, has overall respons1b111ty for safe operations of the GDPs mcludmg

: vpackagmg and transportation of radioactive material. - The Vice President, Operations, is authorlzed to direct

the General Manager to take any-specific action, including but not limited to, placing all or any portion of

- one or both GDPs in a safe condition, in order to ensure health and safety of workers ‘and the public,

~ protection of the environment, safeguards (nuclear material control and accountability), and to achleve or
. maintain comphance with apphcable regulatory requlrements In addition, the Vice President,

6.14.
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6.1.1.3 Dlrector, Regulatory Affairs

The Dlrector, Regulatory Aﬁ‘alrs located at headquarters reports to the Vice President, Operations.

ThlS pos1t10n has responsrblhty for the management of nuclear regulatory functlons and the corporate -
pohcy system. This individual is. also responsible for development and ‘management of corporation-wide . .
-~ environmental and waste management policies. This individual is the primary day-to—day interface with the
"~ "NRC Office of Nuclear Materials Safety and Safeguards (NMSS).-and has overall responsibility for "

management of activities related to certlﬁcatlon of the GDPs. Although this individual works closely with the

. General Manager and key plant personnel, he/she is mdependent from productlon, plant operating cost, and
production schedule concerns, and has the authority to stop work if there is a failure to adhere to regulatory, " o

requirements within his/her area of respons1b1hty The plant Regulatory Affairs Manager reports to the

General Manager but is govemed by and must adhere to pohcres estabhshed by the Drrector, Regulatory .

o Affalrs R

Thrs posrtron shall have as a minimum a bachelors degree or equlvalent techmcal experience, and fouri o

years of nuclear management expenence This individual is appointed by the Vice President, Operatlons

6.1.1.4- Section Deleted
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6:1.1.5 Director, Corporate Security

_ The Director, Corporate Security, located at headquarters reports to the Semor Vlce President,
Human Resources and Admmlstratlon

Th1s posmon has overall responmbrhty for the secunty ‘of the plant site and unplementatlon respons1b111ty N
- for all USEC security activities. The Director, Corporate Security is authorized to direct the plant Security -
_ Manager to take any specxﬁc action in order to ensure _plant secunty .and to achieve or maintain

-compliance with applicable regulatory réquirements. This position is mdependent from production, plant

operating costs, and production schedule concerns and has stop work authorlty if there-is a fallure to '

adhere to regulatory requirements w1th1n the secunty area.

“This position shall have as a minimum a bachelor’s degree or equivalent technical experience and four = .
years of security management experience. Th1s mdmdual is appomted by the Semor V1ce Pre51dent Human 1

Resources and Adrmmstratxon

-6 1 1. 6 Sectlon Deleted

6.1.1.7 Nuclear Safety and Quality Manager ‘
The Nuclear Safety and Quality Manager, located at the plan_t, reports to _the Vlce President, Operations.

The Nuclear Safety and Quality Manager has the responSibilit); to exerexse 'o\}ers'lght of plant operations
to ensure that the health and safety of the public and workers are adequately protected, to ensure compliance

-with safety, safeguards, and quality requirements, and to ensure nnplementatlon of policies, procedures and .
_management expectations. The Nuclear Safety and Quality Manager is also respon51ble for nuclear material

control and accountability and quality control including recelpt inspection of matenal and msPectlon of other
selected safety-related actlvmes ' S

- The Nuclear Safety and Quahty Manager is mdependent from productlon plant operating cost and- =

productlon schedule concerns, and has authonty to shut down operations and/or stop work when

6.1-6




SAR-PGDP _ . September 20, 2006
Rev. 105 '

© necessary to ensure protection of public and worker health and safety and provide for common defense
and security and to ensure regulatory or quality compliance. This manager has access to all information

at the-site related to safety, safeguards and quality. This manager interacts directly with the General

‘Manager, ‘other managers, and key plant personnel and participates, as desired, in any evaluations or

o discussions related to safety, safeguards and quality. . This ‘manager informs the Vice: President,

* Operations and the:General Manager about safety, safeguards, and quality issues and compliance. . This
- manager manages the Nuclear Safety and Quality Office and directs plant quality assurance functions
mvolvmg audlts and oversight of plant operations as well as a nuclear safety assurance function.

The Nuclear Safety and Quahty Manager primarily works the office shift, but periodically observes

plant operations performed on backshifts. This manager is on—call and is notified by the Plant Sh1ft :

Superintendent's office of reportable events per plant procedures “This notification occurs on all shifts.

The Nuclear Safety and Quality Manager shall have as a mmnnum a technical degree and 15 years
nuclear experience: with 3 years of management experience in quality assurance, nuclear safety oversight,
" engineering and technical support, or regulatory affairs. Either the Nuclear Safety and Quality Manager

"~ ora management position responsible for quality assurance that reports to the Nuclear Safety'and Quality -
. Manager shall have a minimum of one year quality assurance experience or one year experlence

implementing quahty assurance program requirements. ,
The Nuclear Safety and Quality Manager is appointed by the Vice President, Operations.

.6.1.1.8 Section Deleted

6.1.1.9 General Manager
The General Manager reports to the Vice President Operations.

“The General Manager is responsible for the safe operation of the plant, for compliance with all

'appllcable NRC regulatory requirements, and for adherence to applicable policies. The General Manager

_is responsible for production, training, procedures emergency management, fire services, medical

- services, records management and document control, engineering, transportation, matenals handling and‘ ‘

- storage, shared site programs, and occupatmnal environmental, and nuclear safety

6.1-7
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Day-to-day authority and accountability for production, production support, training, procedures, fire services,
- records management and document control activities is assigned to the Plant Manager. The General Manager
has responsibility for the primary day-to-day interface with NRC on matters of adequate safety/safeguards and
regulatory comphance and may delegate responsibility for that interface to the Regulatory Affairs Manager.

. ~The General Manager has shut down and stop work authority: for all or any- portion of the plant (leased
o facxlltles) The ‘General Manager shall be responsible to authorize restart of shutdown operations and must
. ‘obtain concurrence of the Vice President, Operations, for any operations that were d1rected to be shut down by_

' the Vlce Pres1dent Operatxons or by the Nuclear Safety and Quahty Manager T

The General Manager shall have as a mmlmum a bachelors degree in engmeenng or the physwal sciences
or: equlvalent technical. experience, six years of nuclear expenence, ‘and: six years of management experlence
'(whrch may be concurrent with the nuclear experlence) ' v :

The General Manager is appointed by the Vice Pres1dent Operatlons

B 6. L 1 10 Plant Manager

. The Plant Manager reports to the General Manager o

The Plant Manager is responsible for the day-to-day production activities at the site 1nclud1ng'_
operations, maintenance, work control process, training, procedures, fire services, records management

and document control, and production support. The Plant Manager shall be responsible for authorization
of restart of shutdown operations but must seek concurrence from the General Manager for any operation

- that was shutdown by the General Manager, the Vice President, Operations or the Nuclear Safety and
Quality Manager.

The Plant Manager is authorized to direct the security resources assigned to plant security by the
Security Manager, as necessary, to ensure safe operation of the plant. In addition, the Plant Manager has
stop work authority with respect to security operations.

oL The Plant Manager shall have as a minimum a bachelors degree in englneermg or the physical sciences or
cqulvalent technical experience, six years of nuclear experience, and six years of management experlence

' '._’ (whlch may be concurrent w1th the nuclear expenence)

'The Plant Manager is appomted by the General Manager ‘with concurrence by the Vlce Pres1dent
. Operatlons

| ._ v6 1 1 11 Operatlons Manager

O - The Operatlons Manager reports to the Plant Manager.

) :The Operations Manager is responsible for the operation of the enrichment cascade, plant utilities,
‘chemlcal services, feed and product facilities, shift operatlons, waste management, and fire services. This

o includes activities such. as-ensuring the correct and safe operation of the UF; processes; proper recerpt storage,
- ’handlmg and on-site fransportation of UFg; prov1d1ng electric power, steam, compressed air, nitrogen, plant
- and sanitary water,” waste water treatment for the cascade and support facxhtles and prov1d1ng chemlcal.

_ cleamng, waste handlmg, and
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The Shift Operations Manager shall have as a minimum a bachelors degree or equivalent technical
experience and four years nuclear experience, with at least six months ata GDP.

_The Shift Operatrons Manager is appointed by the Operations Manager w1th concurrence by the

. Plant Manager General Manager and the Vice Presrdent Operatlons

61117 Plant Shift Supermtendent | -
The Plant Shrft Supenntendent reports to the Sh1ft Operatlons Manager '

- As the senior manager on shift, the Plant Shift Supermtendent represents the General Manager and

"has the authonty and responsibility to make decisions as necessary to ensure safe operations, mcludmg o
stopping work and placing the plant in a safe condition. The Plant Shift Supermtendent is responsible for

_accumulatlon and dissemination of information regarding plant activities, servmg as or de51gnatmg the
- incident commander during plant emergencies and making notification of events..

The Plant Shift Supenntendent is authorized to stop operations when system operabrhty or. the
- overall safety of operations is in question. The Plant Shift Superintendent is ‘also authorized to initiate

restart after shutdown for non-routine reasons. For shutdowns that are directed by the Vice President,

Operations; Nuclear Safety and Quality Manager; the General Manager, or the Plant Manager; the Plant Shift . ~
Superintendent may authorize restart only after obtaining the approval of the Plant Manager (who will in turn .

obtain the necessary concurrence as described in Section 6.1.1.9).

The Plant. Shift Superintendent shall have as a minimum a bachelors degree in engineering or the phyeical

sciences or equivalent technical experience and 4 years experience at a GDP, or a high school diploma plus 12
years expen'ence at a GDP,

The Plant Shrﬂ Superintendent is appointed by the Shift Operations Manager wrth concurrence by the '

Operations Manager, Plant Manager, and General Manager.

6.1-11-
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6.1.1.18 .Engineering Manager

The Engineering Manager reports to the General Manager

The Engineering Manager is respon31ble for engineering act1v1t1es in support of operatlons .
-_mcludmg project management, design, fabrication, and construction of - plant modifications; systems . - .

engineering; nuclear criticality safety; nuclear safety (including 1mplementat10n of the unrev1ewed safety
question determination program and conducting assessments of program implementation); and the

.~ configuration management program. The Engineering Manager has stop work authority for any activity -
“that would be or is in violation of the plant safety basis, the Techmcal Safety Requuements, or the o

requlrements and assumptlons of the accident analyses

The Engineering Manager is' the design- authonty for radxoactrve matenal paekagmg and‘ -
transportation structures, systems and components. As such, the Engineering Manager is responsible for . -

the followmg

o ’l . Evaluation of suppher s techmcal capablhtles and approval of techmcal d1spos1t10ns and techmcal""3 S

evaluatlon of suppher-generated nonconforming material, equlpment or. services.

2, Prov1d1ng measures wh1ch ensure the proper selectlon, apphcatlon, methods of acceptance, and use

_ of commercial grade items when applicable.

3. Specifying requirements for handling, storage, shipping, cleamng, packaging, and on-site movement

of S.C. items in specifications, drawings, instruction, procedures, procurement documents, and/or
other appropriate documents.

4. Determining applicable special processes, providing technical requirements, review, and

concurrence for special process procedures including the utilization and application of.

nondestructive examination procedures.

5 Providing technical criteria for testing and the evaluation and resolution of test deficiencies.

6. -Providing‘ documented technical justification for nonconforming items dispositio'n'ed- “use-as-is” or -

“repair” and ensuring as-built records reflect accepted deviations as required.

The Engmeermg Manager shall have as a minimum a bachelors degree in engineering or the

physical sciences and four years of nuclear experience with at least six months in-a gaseous diffusion
plant.

The Engmeermg Manager is appointed by the General Manager with concurrence by the Vice |

President, Operations.
6.11. 19 Nuclear Crmcahty Safety Manager

The Nuclear Cntlcahty Safety Manager reports to the Engineering Manager. . -

6112
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The Nuclear Criticality Safety Manager is responsible for developing and implementing the nuclear
criticality safety program for the facility. These duties include technical oversight of nuclear criticality

- safety; nuclear criticality safety training;. evaluation and approval of current and proposed changes to
process conditions, equipment, and procedures involving fissile material operatlons and conductmg

~ assessments of | program implementation.  The Nuclear Crmcahty Safety Manager has direct access to the -
General Manager concernmg nuclear. cr1t1ca11ty safety matters and has stop work authorlty for any

. actmty that could cause a cntlcallty concern

The Nuclear Cntrcahty Safety Manager shall have as a minimum a bachelors degree in engmeermg
or physrcal sciences, and four years nuclear criticality experience or nuclear engineering experience (e.g.,

core load design, fuel design, reactor engineering) with at least six months at a uranium processing
facility where nuclear criticality safety was practrced

The Nuclear Cntrcahty Safety Manager is appomted by the Engmeenng Manager Wlth concurrence. |

' ‘by the General Manager
' 6.1.1.20 GDP PrOcurement and Matenals Manager e

-The GDP Procurement and Materials Manager is responsrble for packagmg and transportatlon and
for receipt, delivery, storage, control, and on-site movement of packaging and transportation SSCs and
hazardous chemicals under his cognizance to the point of issuance. This manager interacts directly with
the General Manager, other managers and key plant personnel and participates as desired in any
discussions related to procurement and materials management. The GDP Procurement and Materials
Manager is appointed by and reports to the USEC Director of Procurement and Materials.

61121 Selection Deleted

6 1. 1 22 Secunty Manager
The Secunty Manager reports to: the Drrector Corporate Secunty

ERPTET
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‘The Security Manager is responsible for plant police services. and security. The Security Manager
reports directly to the Director, Corporate Security on matters of plant security operations. and
administration such as policies, training, staffing, personnel management, budgeting, etc. The Security

 Manager has stop work authority for activities not being conducted in accordance .with applicable -

regulatory requirements. The Plant Manager is authorized to direct the ‘security resources assrgned to

o _plant secunty by the Secunty Manager, as necessary, to ensure safe operation of the plant

The Securlty Manager shall have as a minimum a bachelors degree or equrvalent techmcal.h‘

’ expenencc and four years securlty expenence or four years nuclear expenence o

The Secunty Manager is appomted by the Dlrector Corporate Secunty Wlth concurrence by the v

' ‘Senior Vice Presrdent Human Resources and Admlmstratlon ,

1 6.1.1.23 Fire Chief

» The Fire Chief reports to the Shift Operatlons Manager and 1s govemed by, and must adhere to
' pollcres establlshed by the General Manager

The Fire Chref is responsrble for plant fire services and has stop work' authorrty for act1v1t1es not being

conducted in accordance with applicable fire protection requrrements ~The Fire Chlef is the senior site fire

protection officer.

The Fire Chref shall have as a minimum a bachelors degree or equivalent technical experience, four years .

of fire protection experience, and 6 months of nuclear experience.

~ The Fire Chief is appointed by the Operations Manager with concurrence by the Plant Manager and the
General Manager.

- .6.1.1.24 Customer Service & Product Scheduling Manager
~ The Customer Service & Product Scheduling Manager reports to the Plant Manager

- The Customer Service & Product Scheduhng Manager is responsnble for the management of groups and
- personnel in several significant functions for customer order filling: . The Customer Service & Product

. Scheduling Manager also serves as USEC’s primary point of contact with the DOT and unplements applicable
" NCS controls for Customer Service & Product Scheduhng ﬁeld activities.

The Customer Service & Product Scheduling Manager shall have as.a minimum a bachelors degree in
engineering or the physical sciences or equrvalent technical experience, four years of management experience
* and five years of nuclear expenence with at least six months ina gaseous drffusron plant.

- The Customer Semce & Product Scheduling Manager is appomted by the Plant Manager with
concurrence by the General Manager and Vice President, Operatrons -

6.1.1. 25 Regulatory Affairs Manager

The Regulatory Affarrs Manager Teports to the General Manager The Regulatory Affans Manager is
govemed by and must adhere to pohcres established by the Drrector, Regulatory Affaus

6.1-14
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6.5 OPERATIONS

_This section describes personnel practices, and key facrhtles associated with the continued operation of:

PGDP

The srte i§ large enough to prov1de a cons1derable buffer between the ennchment process and our rural_ :
neighbors. Plant operations are continuous with coordination of operations performed by the Plant Shift .
Superintendent (PSS) from a central control facility. ‘The plant is protected on a continuous basis by fire'
~services and security forces. Each significant building is equlpped ‘with fire alarms and water sprmklers as

discussed in SAR Section 5.4.1.1. Emergency mutual assistance exercises are conducted brenmally w1th thef :

- emergency forces of the state and of the surrounding commumtles

There is a public warning system to alert nelghbors in the event of any plant problem that mlght affect
- them.  Spill control measures: are in effect for all continuous liquid effluent discharge - points. More;.
" information on - waterborne: effluent coritrol- is - contained in SAR Section 5.1. - There are also mternal B

-nnpoundment structures, splll control equlpment -and monitoring stations with alarms The principal toxrc,{ B

.gases on the site are the uranium hexafluoride process gas,: ﬂuorme chlorme trifluoride, chlorine, and. - .
hydrogen fluoride. Liquid hazardous chemicals include oil, nitric acid, sulfunc acid, and a varlety of other' .

chemicals in smaller amounts

The plant is normally in one of three modes of operation, from a safety perspective.

Normal Operations

Most of the time is spent in normal operations; in this mode the following conditions apply:
. Operations are proceeding within expected parameters with no safety impacts from deviations,
. Techmcal Safety Reqmrements (TSRs) are in effect, |

. --Routme efﬂuents or emissions are wrthm permits and certlﬁcate condltlons w1th no s1gmﬁcant
impact to the public or environment, and

e Personnel exposures are below 10 CFR 20 limits-and OSHA requirements. ‘ ‘

Off-normal (but not emergency) Operaﬁons

Occasionally, process upsets and/or equipment failures occur which result in “off-normal” conditions

within locahzed areas of the plant; these “off-normal” modes are as follows:

e Small releases of UF; or other toxic gases (such as. Fz, HF, CIF;, Cly) that result in evacuation of the”

immediate area and momtonng for reentry, but do not affect other areas of operat1ons of the plant
and have nio impact off site; . : :

. Occupatlonal safety i mjunes and/or 111nesses w1th a response requlred to render a1d or transport to the .

plant or off site medical facility;

651
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.. Small fires that are quickly extinguished,;

~ e Unexpected radiological contammatlon that requires reporting of plant areas or additional employee :
protectrve measures. :

These “off normal” condltlons are’ managed by the PSS from the C-300 Plant Control Facxhty with "~ -

involvement by plant shift emergency response and/or health phys1cs personnel It may mvolve call-inof -
Health and Safety personnel . »

Emergency Operatlons

The third mode is an emergency, as descnbed in the Emergency Plan, which involves an “Alert” or
“Site Area Emergency” declaration and activation of the Emergency Operations Center.

 The remainder of this section provides an overview of the major operating areas of PGDP with a
“brief discussion of the safety and safeguards risks and the controls and operat10nal surveillances in place
to manage these risks.- A description of the plant and plant operations is provided in detail in Chapter 3;

s -+ a'detailed ‘accident- analys1s and- discussion of risks assocrated with plant operatlons 1is prov1ded in
- Chapter4 ' Co :

; 65 1 Shift Operations

The gaseous diffusion process operates contmuously To support this contmuous operat1on a work
force is required 24-hours per day.

‘The PGDP work force is divided into two primary groups, a day shift (management, support staff,
service groups) working primarily Monday through Friday, and shifts that provide continuous coverage
- of plant operations.  The day shift provides the administrative support, activities such as design and
-fabrication where continuation is ‘not time constrained,-procedure development, classroom' training,
planning, and preventive maintenance. Most of the plant staff is assigned to the day shift.

- The shift organization has the prime responsrblhty for continued plant operation and the evolutions, -

- exchange of information, and response to abnormal and unusual conditions necessary to ensure safe and.
efficient plant operation. Typical activities of the shift include provide oversight and direction for all
plant operations, monitor systems and equipment for proper performance, conduct routine back shift -
maintenance and emergency equipment repair, prepare equipment for day shift repair/preventative
maintenance functions, and respond to emergency situations.

Operational activities of the plant are controlled by the Plant Shift Superintendent (PSS)-whose
- normal watch station is in the C-300 Central Control Facility (CCF). The PSS reports directly to the
- .Shift Operations Manager.- Upon recognition of an emergency, the PSS or other qualified individual
responds to the scene as Incident Commander. The PSS serves as Crisis Manager during a classified
emergency (Alert or Site Area Emergency) until relieved by a manager designated in the emergency line -
of executive  succession when the. Emergency Operations Center becomes operatlonal

T Emergency command and control is descnbed in the Emergency Plan o -

The CCF is the hub of the plant operatlonal activity. The overall "UFs ennchment process is
mionitored. at this location. Key plant operations can be performed remotely from the CCF, key alarm - -
- systems -are momtored and- plant communications systems as well as off—srte commumcatrons
‘ capabllltles :

6.5-2
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*  Fluorine (F,) is a poisonous gas and oxidizer that is used to passivate metal surfaces prior to
exposure to UF and for cell treatment on an as-needed basis. F; is purchased and stored in
multi-tube trailers that contain a high pressure gas mixture that is composed of 20 percent

- F,and 80 percent nitrogen (N) by moles. ‘A multi-tube trailer nominally contains 1800 Ibs

of F, contained in 8 separately isolated -tubes (i.e., nominally 225 Ibs of .F/tube) at a -
- nominal pressure of 2000 psig. One nominally full and one nominally empty.(i.e., heeled) .
multi-tube trailer may be stored in both the C-745-A and C-745-B storage yards. A multi--

tube trailer at C-410-K and the three nominally 1000 ft® storage tanks in C—410 D are. used
to feed the F, distribution header i in C-410-D.

| . .- Chlorine (Cl,) is a poisonous gas used for water and sewage treatment. . ~An 1mportant function of

the water treatment process is prechlorination for removal of disease-carrying orgamsms Chis .
purchased and stored in 1-ton containers and 150 1b cylinders. One-ton chlorine containers are

used in building C-611 water treatment plant (6 total containers) and in buildings C-631, C-633, C-

-~ . 635, and C-637 water treatment pump houses-and appurtenant structures (12 cylinders total) Elght’ e

~ one-ton. containers are normally stored in the C-745-A cylinder storage yard. The quantity of

L “chlorine kept at C-615 is admmlstratlvely controlled below the 29 CFR 1910.119, Appendlx A, |
process threshold quantity. ‘A maximum of six 150-1b cylmders are stored and used at the building -

C-615 sewage treatment plant

. Text Deleted

1.2 DESCRIPTION OF FACILITY AND SITE

The Paducah Gaseous Diffusion Plant is located at latitude 37°06'49” N. and longitude
88°47'39" W. measured at the center of the plant, on a 3,423-acre tract in McCracken County, Kentucky.
The site is generally in a rural area and was previously part of the Kentucky Ordnance Works.
Approx1mate1y 2079 acres of the site are leased to the Kentucky Department of Fish and Wildlife
Resources. The largest cities within a 50-mile radius are Paducah, Kentucky, located approximately 12.
- miles to the east, and Cape Girardeau, Missouri, located approx1mately 40 miles to the west. Portions of

28 counties are located within a 50-mile radius of the plant. Of the 28, 11 are in Kentucky, 4 are in
Missouri, 10 are in Illinois, and 3 are in Tennessee. Figure 1-1 shows the regional area surrounding
'PGDP. The general location is an area of low relief with elevations predominantly below 500 fi. The
region contains many rivers and streams. The largest rivers in the area are the Mississippi to the west,

the Ohio to the north, and the Tennessee and the Cumberland to the east. The plant site and surroundmg'f o
area elevations vary from 290 ft above sea level at the Ohio River to 380 ft above sea level at the plant -

site 3.6 miles away. The average slope of 23.7 ft/mile is typical of both the immediate v1c1n1ty and the
reglon south of the Ohio River.

There are no 1nst1tut10nal or residential structures within the plant property, nor are any mlhtary L
installations located near the site. DOE is engaged in numerous activities related to decommissioning
and decontamination . both within the fenced plant protected area and on-the surrounding DOE

) reservatlon
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Roadways within the fenced,i limited access or protected area of the plant consist of approximately

- 23 miles of paved surface. Several paved roads branch to the periphery of the plant area. Water Works

-+ Road extends from the southwestern corner of the secured area west to the water treatment plant. The
plant access road extends from the main plant entrance to Kentucky Highway 1154 (Woodville Road),
which in turn connects with U.S. 60. One intersection exists on the plant entrance road. At this location,
- South Acid Road leads to the west, and Dykes Road wraps around the eastern side of the plant. Dykes

~.-Road and McCaw. Road, which enters the area from the east, are access routes for sh1pments to and from
the toll enrlchment facility, C-360. - » :

Rall is a means used for cylinder movements and coal shipments. - The existing rail system is
'.approxrmately 17 miles in length. The rail spur-enters the site west of C-720 and. branches to several
areas inside the fence. With the exception of the metals plant (C-340) and the water treatment’ plant (C-
611), all the process buildings and most of the support facrlrtres have drrect rail semce

D No tivers. or major. streams travérse: the plant area However two. small tnbutanes of the Ohm
- Rlver Lrttle Bayou Creek on the east and: Brg Bayou Creek on the west; prov1de surface drarnage from

‘the PGDP site. These creeks have little flow. other than treated effluents from the plant except during the
- wetter months of the year. - The two streams join north of the site and discharge to the Ohio River.
" An extensive system of dikes and inverted pipe dams are in place to contain on-site spills of hazardous
substances that might otherwise enter these waterways. Cooling water for plant processes is taken from
the Ohio River and discharged through Big Bayou Creek.

PGDP is situated on a fenced 748-acre (limited access area) site, which is part of the 3422.95-acre
DOE reservation as shown in Figures 1-2 and 1-3. More than 115 buildings and structures are' located at

PGDP accountmg for a cumulative gross floor area of 8,183,718 fi’. Process buildings C-333 and C-337

contain the most space, each having a gross area of 2,130,120 fi*. Figure 1-3 shows the plant layout at
PGDP. - The plant includes six major process buildings, a series of electrical sw1tchyards, storage areas,
cooling-towers, a steam plant, a water treatment plant, a sewage disposal plant, a pollution abatement
_facﬂlty, servrce and maintenance burldmgs and facilities for admrmstratlon, medrcal ﬁre and securrty

The plant contains four large process burldmgs which are referred to as the cascade burldmgs

- These are desrgnated C-331, C-333, C-335, and C-337. Two small buildings, C-310 and C-315, are-

referred to.as the purge and product withdrawal burldmg and the surge : and waste building, respectively.
Some .of the instruments and controls in these buildings are duplicated in the C-300 Central Control
Facility (CCF). This facility also contains the Emergency Operations Center (EOC) and the headquarters

. burldmgs is as follows

of the Plant Shift Superintendent (PSS). A descrrptron of the cascade/process buildings and key support

The four main process burldmgs are grouped in two pairs, C-331 and C-333 and C-335 and C-337,
" which are located in the eastern portion of the plant site. Such a grouping permits easy connection of the
_multrtude of overhead and underground piping and service lines required between the process buildings.

- The purpose -of- the process. buildings is to house the equipment and much of the support systems

L - necessary for the isotopic separation of uranium. Burldmgs C-331 and C-335 are essentlally 1dent1cal as’
.. areC- 333 and C-337. : y

14
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214 HNO, Release

_ Nitric acid is stored in the C-400 area and is used for miscellaneous chemmal operatlons and B
* maintenance activities. Nitric acid is volatlle and corrosive. In the worst-case scenario, serious ‘injuries.
' or fatalities could occur on-site, sheltering citizens in the path of the plume would greatly m1t1gate the_

consequences at the DOE reservatlon boundary and beyond
215 F, Release '

. Fluorine is delivered to C-745-A, C-745-B or C—410-K and fed to storage tanks in the C—410-D |
and C-350 buildings. Fluorine is used to pacify metal surfaces prior to exposure to UFg and for cell -
* treatment on an as-needed basis. Fluorine is a p01sonous gas and readily combines with water vapor to

. form HF. In the worst-case scenario, serious injuries or fatalities could occur on-site, at the DOE

consequences..

e reservation boundary and beyond Sheltermg c1tlzens in the path of the plume would greatly mltlgate thef .

2.1.6 Cl, Release

Chlorine is used in water and sewage treatment.” One-ton chlorine containers are used in building

C-611 water treatment plant and in buildings C-631, C-633, C-635, and C-637 water treatment pump .
houses and appurtenant structures. One-ton containers are stored in the C-745-A storage yard. Cylinders

(150 1b) are stored and used at the building C-615 sewage treatment plant. A cylinder or container

rupture could release Cl, gas, and the resulting plume could be carried off-site. In the worst-case

scenario, serious injuries or fatalities could occur on-site, at the DOE reservation boundary, and beyond.
Sheltering citizens in the path of the plume would greatly mitigate the consequences.

2.1.7 Section Deleted

2.1.8 HCI

HCI is delivered to bmldmg C—4OO and stored ina 17, 000 gallon tank conswtmg of two 8 50 .

. -gallon sections. A diluted solution of HCl (less than 30 percent) is used in the cleaning process after

T degreasmg Due to the volatility and corrosive nature of the material, releases could result in personal ,

‘injuries or fatalities on-site, but would pose no hazard to off-site populatlons

2.1.9 Other Nonradnoactlve Hazardous Matenal Releases

Other nonradloactlve hazardous matenals releases from off-site sources, such as hlghway or rail

accidents, may pose a threat to the safety of personnel and unpact plant operations and act1v1t1es L
2.1.10 Natural Phenomena and Flre e '

~'Natural phenomena, such as earthquakes tornadoes, severe storms, and ﬁres may cause varying . S
. degrees of damage to the plant. These also may result in a nuclear cntlcahty or hazardous matenal

release or potential for release as descnbed earher in this section.
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2.1.11 Security-Related Events

Secunty-related events, such as bomb threats, civil disturbances, extortion, and hostage taking,
. could also result in personal mjunes or fatahtxes to on- and off-srte personnel

"2".2 ' DETECTION OF ACCIDENTS AND OTIIER EMERGENCIES

‘The CCF is located in Building C-300, wh1ch also houses the PSS, cascade coordinator, and

. operators. Its function is to monitor, coordinate; or control critical plant processes, power drstnbutlon,
utlhtles communications, plant alarm systems, and emergency operations.

N Area Control Rooms (ACRs) in the major process bulldmgs C-331, C-333, C-335, and C-337 o
. - permit operators to-monitor process equlpment make changes in operatlons and take correct1ve actionto -
-mitigate abnormal operating conditions. In addition to the ACR, most areas in the process bulldmgs have o

o process momtormg panels that prov1de aud1b1e and wsual alarms.

Systems are designed to ensure that the consequences of a major malfunction are mitigated prior

" to any adverse effect on the plant population and the general public. These include UFq detection . -

‘equipment and associated alarms, a criticality accident alarm system (CAAS), automatic sprinkler
. systems, various chemical detectors, and other alarm systems. Operations personnel stationed locally, in

" the ACRs, and in the CCF continuously observe alarm systems. - Descriptions follow of the various

alarms and detection methods for the hazards that have been analyzed

Personnel within the protected area fence report emergencies and emergency requestsi for
assistance to the CCF in Building C-300 by plant radio or telephone as described in EPIPs. This

* . reporting mechanism is also available to DOE contractor personnel located anywhere on the DOE .

: reservatlon, as prov1ded for in a separate s1te agreement

221 Nuclear Criticality

Previous plant analyses show the risk associated with madvertent cntlcahty is extremely low. :
~ Although considered to be very unlikely, analyses of possible cntlcahty incidents reveal that both a fast- -
‘burst type reaction and a low-power incident have little effect on personnel except those in the immediate

vicinity of the 1nc1dent

Criticality- alarms are installed in facilities containing-ﬁssile material as de_s'cribed in Section 5.2, . -
_of the SAR. 'The criticality detection system consists of locator clusters and an alarm system. When a . .
- criticality accident alarm activates, a radiation alarm is generated, which actuates'__buildjng local horns

and

2-4
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4.1.12 Nuclear Safety and Quality Manager

- The Nuclear ‘Safety-and Quality Manager is responsible for implementing and directing

~ independent : assessments quallty control nuclear matenal control and accountablhty, and nuclear safety
assurance. - L : , g

4113 Section Dfel’efed_"'

| 4114 On-Duty PSS

As the senior. manager on shift; the on—duty PSS represents the General Manager and managers

-and has the authonty and responsibility to make ‘decisions as necessary to ensure. safe operatron,
: mcludmg stoppmg work and placmg the plant ina safe eondmon ' :

The on—duty PSS is. responSJble for makmg proper notlﬁcatlon in regard to abnormal plant

conditions, determining the severity of the event,. declaring an emergency, and initiating appropriate

response. The on-duty PSS may respond to an incident scene as the on-scene incident commander or
- dispatch other qualified individual in this capacity. The on-duty PSS is the crisis manager until reheved
by a member of management designated in the emergency line of executlve succession.

4.1.15 Section deleted.

4116 GDP Procurement and Materials Manager

. The GDP Procurement and Matenals Manager is- responsrble for managing. the prO_] jects, progxams

- and the activities related to packagmg and transportatlon, material control, stores, shipping and receiving,
and property drsposmon. . _ o _ . \

4.1. 17 Nuclear Cntlcalrty Safety Manager

The Nuclear Cntlcahty Safety Manager is responsible for mplementmg the nuclear - cntlcahty
- safety program. Thls posmon reports to the Engmeenng Manager.

: __4 1.18 - Schedulmg Manager

The Schedulmg Manager is responslble for production mamtenance work schedulmg
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42  ON-SITE EMERGENCY RESPONSE ORGANIZATION

The Emergency Response Organization (ERO) is responsible for taking immediate mitigative and
“corrective actions to minimize the consequences of an incident to workers, public health and safety, and

. the environment. . The ERO is staffed with trained personnel who respond to:events and are required to -
participate in formal trammg, dnlls and exercises. The mmdent type and seventy dlctate the level of

' ERO actlvatlon

\ The ERO has the followmg specxﬁc ﬁmctlons and respon51b1ht1es dependmg on the incident and
level of response needed to mitigate the problem: event categorization, determination of emergency |
» class notlﬁcatlon, protective action recommendations, management and decision makmg, control of on- -
site emergency activities, consequence assessment, protective actions, medical support, pubhc :

information, activation and coordination of on-site response resources, secunty, communications,
; adnnmstratlve support and coordmatlon and halson w1th off-srte support and response orgamzatlons

. _The ERO is d1v1ded mto functlonal groups as foll‘ WS

‘Plant Emergency Squad
- EOC cadre, and

Joint Public Information Center (JPIC).

L=

Members of these groups are assigned to on-scene response locations and emergency response
centers, such as the EOC. Emergency assignments correspond as closely as possible to daily duties.
Primary and alternate personnel are assigned to the ERO positions. Assignments are updated

periodically. Management ERO positions in each group provide oversight and final authority in the
. group's decision-making process.

4.2.1 Direction and Coordination

The initial ERO consists of the plant emergency squad with the PSS or other qualified individual

. ‘as.incident commander (IC) at the scene. Upon classification of the emergency as an Alert or SAE, the
PSS becomes the CM and maintains overall control of the plant during the emergency until relieved.

- When the EOC is operational, 4 manager des1gnated in the emergency line of executive succession -
o reheves the PSS as CM and the overall control of the emergency shifts from the PSS to the CM.

The PSS conducts transition and turnover of command and control authonty and responsibility of
the CM function in a formal manner by use of specially developed procedural checkhsts and, if possible,
face—to—face briefings. A primary and alternates are 1dent1fied for the CM.

. The order of succession for the CM pos1tton is 1_dent1ﬁed in an EPIP and includes»th_e followi_n'g:.

Ll o

. Plant Manager o ’ ' B
5 ;‘_Others as desrgnated by the General Manager and tramed and quahﬁed asCM .



