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Executive Summary

This design-only conceptual design report was prepared to support a funding
request by the Department of Energy Office of Fissile Materials Disposition for
engineering and design of the Plutonium Immobilization Plant, which will be
used to immobilize up to 50 tonnes of surplus plutonium. The siting for the
Plutonium Immobilization Plant will be determined pursuant to the site-specific
Surplus Plutonium Disposition Environmental Impact Statement in a Plutonium
Disposition Record of Decision in early 1999. This document reflects a new facili-
ty using the preferred technology (ceramic immobilization using the can-in-can-
ister approach) and the preferred site (at Savannah River).

The Plutonium Immobilization Plant accepts plutonium from pit conversion and
from non-pit sources and, through a ceramic immobilization process, converts
the plutonium into mineral-like forms that are subsequently encapsulated within
a large canister of high-level waste glass. The final immobilized product must
make the plutonium as inherently unattractive and inaccessible for use in
nuclear weapons as the plutonium in spent fuel from commercial reactors and
must be suitable for geologic disposal.

FPlutonium immobilization at the Savannah River Site uses:

¢ A new building, the Plutonium Immobilization Plant,* which will convert
non-pit surplus plutonium to an oxide form suitable for the immobilization
process, immobilize plutonium in a titanate-based ceramic form, place cans
of the plutonium-ceramic forms into magazines, and load the magazines into
a canister

¢ The existing Defense Waste Processing Facility for the pouring of high-level
waste glass into the canisters

* The Actinide Packaging and Storage Facility to receive and store feed
materials.

The Plutonium Immobilization Plant uses existing Savannah River Site infra-
structure for analytical laboratory services, waste handling, fire protection, train-
ing, and other support utilities and services.

The Plutonium Immobilization Plant may share the disposition of the 50 tonnes
of plutonium with the mixed oxide fuel/reactor disposition alternative. For this

L RIS | e e

case, immobilization will process 18.2 tonnes of plutonium in 10 years. The pro-
ject schedule is shown in the table below.

* Note: The Plutonium Immobilization Plant and the Actinide Packaging and Storage Facility do
not currently exist. The Plutonium Immobilization Plant will be constructed adjacent to the
Actinide Packaging and Storage Facility, which is currently under construction in F-Area. In the
interest of readabiﬁty, the present tense will be used in this document to refer to both structures.
The PIP design assumes ceramic can-in-canister technology deployed at the Savannah River Site
based on Departmental preferences, which are expected to be confirmed in a Record of Decision in
early 1999,
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Project Schedule.

Calendar month and year

Activity Beginning End
Preliminary Design 10/99 09/00
Final Design 10/00 09/02
Construction and Start-up 10/01 07/06

The cost estimate of the Title I and Title II design is $69.7M, including contingency.
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1 General Description of the Project

1.1 Plutonium Immobilization Mission

The Plutonium Immobilization mission is to contribute to a reduction in the global
nuclear danger posed by existing surplus plutonium forms in the United States by
converting weapons-usable plutonium to an immobilized form which is signifi-
cantly less proliferent.

The ultimate goal of the Immobilization Project is to develop, construct, and oper-
ate facilities that will immobilize from about 18 to 50 tonnes (MT) of U.S. surplus
weapons-usable plutonium materials in a manner that meets the “spent fuel stan-
dard” and is acceptable for disposal in a geologic repository.

This DOCDR provides the basis for the procurement of design and engineering
services for a Plutonium Immobilization Plant (PIP). The PIP would convert
non-pit surplus plutonium metals to an oxide. The converted plutonium oxide,
as well as other surplus plutonium oxide from DOE sites, would be converted
into a ceramic material that is placed in metal cans. The cans would be loaded
into magazines that are placed into a framework inside a Defense Waste
Processing Facility (DWPF) canister. High-level waste (HLW) glass would then
be poured into the canister at the DWPF to form a radiation barrier in the final
product. The immobilized plutonium waste form (IPWF)—the cans of plutoni-
um ceramic inside a HLW canister filled with HLW glass—-is stored in the Glass
Waste Storage Building (GWSB), along with the high-level waste canisters, pend-
ing geologic disposal.

The PIP is a nuclear non-reactor facility that will be designed and constructed to
meet Nuclear Regulatory Commission (NRC) licensing standards and have
Defense Nuclear Facilities Safety Board (DNFSB) oversight. This DOCDR is
based on existing DOE orders and standards. (The DOE and the NRC are cur-
rently reviewing which NRC licensing standards will apply to the PIF.)

1.3 Plutonium Immobilization Facilities

The preferred siting for the PIP, a new building for plutonium conversion and
immobilization, is at the Savannah River Site (SRS). The PIP uses the adjacent
Actinide Packaging and Storage Facility (APSF) for feed material receipt and stor-
age. It uses the DWPFF for the pour of HLW glass. Canisters containing the HLW
glass are stored in the GWSB until they are sent to the geological repository.

The general location of these structures at SRS is:

e PIP (F-Area, new)

e APSF (F-Area, new)

* DWPF (S-Area, existing)
* GWSB (S-Area, existing).
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Waste management and other necessary facility infrastructure and utility sup-

port functions required to support the primary process operations are enumerat-
ed in Section 3.2.3.

1.4 Project Technical Objectives

The Immobilization Project, through the deployment of an immobilization plant,

will produce an immobilized form that will effectively incorporate actinides, neu-
tron absorbers, and expected impurities and will be sufficiently flexible to accom-
modate available unclassified plutonium feed materials. The form will meet non-
proliferation requirements and repository qualification standards.

1.5 Project Schedule Objectives

The Immobilization Project will design and deploy a PIP that will start produc-
tion of plutonium-ceramic immobilized forms in the can-in-canister configura-
tion not later than the year 2006. The PIP will be capable of processing up to 50
MT of surplus plutonium over a period of 10 years.

1.6 Project Cost Objectives

The Immobilization Project will produce an immobilized form that is cost-effective,
utilizing existing facilities and capabilities to the maximum extent practical.
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2 Project Justification

The DOE Record of Decision for the Storage and Disposition of Weapons-Useable
Fissile Material Programmatic Environmental Impact Statement, dated January 14,
1997, announced that DOE’s strategy for disposition of surplus plutonium is to
pursue a dual-track approach that allows immobilization of surplus impure plu-
tonium in a glass or ceramic matrix and burning of the surplus plutonium from
retired weapons as mixed oxide (MOX) fuel in existing, domestic, commercial
reactors. The capability to immobilize surplus plutonium does not presently exist.

The Plutonium Immobilization Project will provide the nation with the capabili-
ty to disposition surplus plutonium and support President Clinton’s
Nonproliferation and Export Control Policy (September 1993), issued in
response for the growing threat of nuclear proliferation.
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3 Project Concept

The project is based on a technological approach that cost-effectively incorpo-
rates the capabilities of existing DOE facilities with a new facility for immobiliz-
ing the plutonium to meet the spent fuel standard. The technology selected, des-
ignated the can-in-canister approach, can be considered a three-stage process. In
the first stage, the plutonium materials are received, treated, and converted to an
acceptable form for immobilization. In the second stage, the plutonium is immo-
bilized and packaged (canned) to meet confinement requirements. In the last
stage, the packaged immobilized plutonium is prepared for placement in DWPF
canisters and fixed in HLW glass. The approach uses the APSF for receipt,
accountability, and storage of the incoming plutonium as well as the laboratory
capabilities at the SRS. By separating the immobilization of the plutonium from
the radiation barrier, existing hot-cell facilities, such as the DWPF at the SRS, can
be used to add the radiation barrier.

3.1 Process Description

Plutonium conversion encompasses material receipt, storage, and processing of
the materials to oxide feeds for the first-stage immobilization. Three different
process capabilities are provided to convert metals or alloys, oxide fuel pellets,
or impure oxides to oxide powder for use by first-stage immobilization. Material
control and accountability (MCé&A) and storage capability are provided for the
plutonium conversion process lines.

The first-stage ceramic immobilization process combines plutonium oxide with
uranium oxide, ceramic precursors, and organic binders to produce 2.6-inch-
diameter-x-1-inch-thick (nominal) disk shaped forms (pucks) containing up to
10.5 wt% plutonium. Twenty pucks are sealed in a stainless steel can.

The ceramification process contains five basic steps. First, plutonium and urani-
um oxides are co-milled to about 1 micron. Second, the milled product is
microblended with a ceramic precursor (including neutron absorbers). Third, to
ensure flowability into a press cavity, the mixture is granulated. Fourth, the
powder is pressed into “green” pucks at 2000 psi to 5000 psi. Fifth, and finally,
the pucks are reactively sintered at about 1350°C and loaded into cans.

The second-stage immobilization places four cans of plutonium-ceramic pucks
in a magazine. Seven magazines are inserted into a HLW canister and mount-
ed on a rack inside the canister. The canister is transported to the DWPF and
filled with HLW glass. The canister is stored in the GWSB until shipped to geo-
logic respository.

A flowsheet of the key process steps is provided in Section 5, Figure 5.1. The
conceptual design drawings and equipment list for the PIP are provided in
Appendices B and C.
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3.2 Assumptions

The following section describes assumptions used to scope the project, to
develop the conceptual design, and to prepare design cost estimates.
Assumptions are divided into project assumptions and process-specific
assumptions.

3.2.1 Project Assumptions

The PIP will have a 10-year production mission. The facility will process
plutonium metal and oxide up to a rate of 5 MT of plutonium per year. The
actual production mission time will be optimized.

Operations will be three shifts per day, seven days per week. The PIP is
assumed to operate with an availability factor of 75%. Allowing normal
time for maintenance, accountability, criticality control, etc., normal opera-
tions will be considered to be a 200-day production year. Nominal through-
put will therefore be 25 kg of plutonium per day.

The PIP is assumed to be designed, constructed, and operated with DNFSB
oversight in conformance with DOE orders and NRC licensing standards.
This DOCDR is based on existing DOE orders and standards and applicable
codes for nuclear facilities. The DOE and the NRC are currently reviewing
how and which NRC regulations will apply to the PIF.

In support of the U.S. nonproliferation policy, plutonium in the immobiliza-
tion process will be made available for verification and inspection by the
International Atomic Energy Agency (IAEA). Feed materials received by the
PIP are unclassified.

The design life of the facility will be 20 years (including baseline operat-
ing life of 10 years).

3.2.2 Process Assumptions

There are two throughput scenarios: 50 and 18.2 MT of plutonium to be
immobilized. Approximately 18.2 MT of plutonium coming to immobiliza-
tion will be in a variety of chemical forms and will require processing to
make an oxide powder acceptable with first-stage ceramification require-
ments. The PIP will be designed to process 50 MT of plutonium, of which
33 MT would be relatively pure plutonium oxide powder (which will not
require further processing). The disposition will be over a 10-year period.
Normal maintenance and planned replacements are accounted for in the
75% plant availability factor. To reduce operator dose, the equipment will
be designed for automated hands-off operation to the extent practicable.
Personnel will be in the process area during maintenance activities, but,
with some exceptions, will not be present during operation.
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It is also assumed that:

Recovery of plutonium and other radioactive elements from process waste
streams will be based on a value engineering analysis of the cost effective-
ness of recovery versus the cost for waste disposal.

IPNFs will have sufficient radioactive content to meet nonproliferation goals.
The design basis for operating equipment will be 125% of the average produc-
tion rate required to meet off-nominal demand for specific operations.

3.2.3 SRS Site Assumptions

SRS site assumptions include the following;:

The PIP will be designed and operated to the applicable existing SRS criteria,
procedures, and policies.

The PIP will be operated as part of the DOE contract with the SRS

A mrnsmnmt e Thvawnlbis o (T anben cdboe
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The PIP will be designed for construction at a site near the APSF in F-
Area at the SRS.

The design will use the existing SRS infrastructure to the maximum extent
practicable.

The APSF will be available for special nuclear material (SNM) receipts and
storage in support of the PIF.
The DWPF will be available to receive cans of plutonium ceramic forms

assembled within canisters, pour HLW glass into the canisters, and store the
IPWF in the GWSB.

Support and service facilities for the PIP include:

¢ & & &

Administrative buildings (Buildings 703-F and 707-F in F-Area, existing)
Analytical laboratory (Building 772-F in F-Area, existing)

F-Area security and entry control facility (Building 701-F in F-Area, existing)
Central Alarm Station (CAS, Building 702-F, in F-Area, existing)

Fire and medical stations (Building 709-F, in F-Area, existing)

Steam boiler (D-Area, existing}

Medical facilities (Building 704-F, in F-Area, existing).

In addition, SRS waste management facilities to support the immobilization
operations include the following:

SRS transuranic (TRU) facility (planned)

Transuranic waste storage pad (E-Area, existing)

Consolidated incineration facility (CIF) (Building 261-H in H-Area, existing)
SRS hazardous/mixed waste disposal facility (planned)

Mixed waste storage area (643-29E in E-Area, existing)

Low-level waste (LLW) storage vault (643-7E in E-Area, existing)
Hazardous waste storage facility (N-Area, existing}

Effluent treatment facility (H-Area, existing)

Radioactive liquid waste storage tanks (F-Area tank farm, existing)

Central sanitary waste water treatment facility (C-Area, existing).
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3.3 Project Design Schedule and Cost

The plant project schedule is summarized in Table 3.1 below.

Appendix D provides a detailed project schedule.

Table 3.1. Plant Project Schedule.

Duration Activity (Month/Calendar Year)
Preliminary Design (Title [ 10/1998-09/2000
Detailed Design (Title II) 10/2000-08/2002
Construction 10/2001-03/2005
Permitting/Licensing ‘ 10/1999-12/2005
Start-up 01/2005-07/2006
Operations 08/2006—-07/2016
Decontamination and Deactivation 09/2016-08/2019

3.3.2 Project Design Cost

The design cost for the PIP is estimated to be $69.7M. This estimate includes the
estimated A/E costs for Titles I and II of $55.7M and a 25.1% contingency of
$14M. The engineering cost summary is presented in Section 9. A rough order of
magnitude (ROM) LCC estimate is also provided in Section 9.

3.4 Integration with Other DOE Sites

The immobilization project, and the PIP, depend on other DOE sites and pro-
grams for materials mput and product output as well as coordination with the
alternative disposition technology. Surplus weapons plutonium will be disposi-
tioned either as plutonium-ceramic forms surrounded by HLW glass using the
can-in-canister ophon and dlsposal in the geologlcal rep051tory-—the sub]ect of
this DOCDR—or as MOX fuel in a commercial reactor with subsequent burial in
the geological repository as spent nuclear fuel. Depending on the technology,
complexity, timing, and cost of purifying plutonium feeds to a level suitable for
use in MOX fuel, DOE may decide to augment the surplus plutonium for immo-

bilization from 18.2 to as much as 50 MT.

For either disposition option, DOE proposes to construct and operate a pit disas-
sembly and conversion facility for converting the plutonium in the classified pit

configuration to unclassified plutonium oxide for use as feed material for the
MOQOX fuel fabrication facilitv or for the PIP. The preferred site for the nit disas-
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sembly and conversion fac1hty or the MOX fuel fabrication facility is the SRS.
None, some, or all of the pit oxides from the pit disassembly and conversion may
come to the PIP.

In addition to the piutonium from the pits, other piutonium metals, piutonium
oxides, plutonium alloys, unirradiated plutonium oxide fuel, and alloy fuel will be
sent to the PIP for immobilization. These non-pit feeds will come from Hanford,
Los Alamos National Laboratory (LANL), Lawrence Livermore National
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Laboratory (LLNL), Idaho National Engineering and Environmental Laboratory
(INEEL), Pantex, Rocky Flats Environmental Technology Site (RFETS), and SRS.

A" of theco materiale will aventually he recoived and nnn::r-lrncrnr‘ in the APQER
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before transfer to the PIP.

Cans of immobilizied plutonium form will be encapsulated in HLW canisters
and the resulting IPWF will eventually be shipped to the geological respository
for disposal.
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4 Considerations External to the Project

4.1 Alternatives to Proposed Project
Alternatives to the proposed project include:

¢ No Action
» Use of the 221-F Canyon Building at SRS
¢ Other technical, site, and facility use alternatives

4.1.1 No Action

Under the no-action alternative, a plutonium immobilization facility would not
be constructed nor operated. Additional processing capability would have to be
provided for the MOX fuel fabrication option to process unsuitable plutonium
feeds. If some of the surplus plutonium could not be dispositioned because it is
not technically or economically feasible to process for use as feed for the MOX
fuel fabrication facility, materials would have to be stored, and President
Clinton’s nonproliferation and export control policy on weapons of mass
destruction could not be fully implemented. In addition, substantial storage
costs for these materials would continue to be incurred.

4.1.2 SRS Existing Facility Option

Use of the 221-F Canyon Building option would utilize, to the extent practical,
existing SRS facilities to execute the PIP mission. This option was examined for
its potential to minimize the construction of new site facilities. Some processing
operations would be performed in the 221-F Canyon Building, which would
require modifications to the Plutonium Storage Facility (PSF), New Special
Recovery Facility (NSR), and areas of the first, second, and third levels of the
canyon. Additional new immobilization construction would be required for
parts of first-stage immobilization and canister loading.

An evaluation of the space requirements for the PIP using the 221-F facility and
a factored cost estimate are presented in Plufonium Immobilization Plant Using
Ceramic in Existing Facilities at the Savannah River Site, UCRL-1D-131810,
September 1998. The Immobilization DOCDR New Facility Option was com-
pared to the Environmental Impact Statement (EIS) Existing Facility Option.
The process floorspace associated with each unit operation for the DOCDR New
Facility Option was directly compared to that allotted for the same unit opera-
tions in the EIS Existing Facility layout. This space requirement comparison
formed a basis for the factored cost estimate of the Existing Facility case.

The comparison shows that Building 221-F cannot accommodate the total
immobilization process by itself, but only about 55%. The remaining unit opera-
tions would be located in other existing or new facilities.

The existing facilities to be used and their proposed functions are as follows:

e Actinide Packaging and Storage Facility. For material receipt, unpackaging,
accountability, and storage.
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* Building 221-F (including the New Special Recovery and Plutonium Storage
Facilities). For material lag storage, FFTF fuel processing, zero-power physics
reactor (ZPPR) fuel processing, conversion, oxide feed preparation, and first-
stage immobilization up to and including press operations.

A new building would be constructed connected to Building 221-F to house the
balance of the first-stage immobilization process, can loading, can nondestruc-
tive assay (NDA), and can storage operations. This building would be a hard-
ened, three-level facility of about 44,000 ft2,

Another new building, separate from Building 221-F, would be constructed to
house the canister loading operations. This building would be a 46,000 ftZ, hard-
ened, two-level facility located north of Building 221-F. The location is not critical;
the facility could be built anywhere within F-Area where space allows.

The 221-F facility was dropped from further consideration as an immobilization
option because the existing facility option at SRS for immobilization using 221-F
and requiring construction of two new structures, totalling about 90,000 ft2, has a
significant capital and operating cost penalty when compared to the new facility
option at SRS for the PIP. Any environmental advantage this option may have had
in the earlier EIS Data Call reports, when it only required retrofitting existing space

in and building a small addition to 221-F is considerable diminished by the need
for a0,000 £42 Af new constructon.
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4.1.3 Other Alternatives

In addition to the ceramic can-in-canister immobilization technology at either a
new facility or a modified 221-F facility at SRS, five other immobilization tech-
nologies as well as two additional site and facility use alternatives are being con-
sidered for immobilization in the ongoing EIS process. Additionally, a variant of
the new construction alternative at SRS that incorporates a different safeguards
and security scheme is briefly discussed.

4.1.3.1 Alternative Technologies

. - it ek
The Department of Energy evaluated six glass and ceramic immobilization tech-

nology variants to determine the more promising ones for further development.
These variants were divided into two categories: an internal radiation barrier
and an external radiation barrier. The internal radiation barrier is achieved by
the addition of 137Cs into the immobilized form and includes four alternatives:
immobilization, and electrometallurgical treatment. The external radiation barri-
er is achieved by placing the immobilized form in a can and, in turn, placing the
can in a canister that is then filled with the HLW glass from the DWPE. These
variants include the ceramic can-in-canister process and an alternative glass can-
in-canister immobilization process.

Internal Radiation Barrier Variants
e o FUURE DU [ P . -~ P R, UL PR SRR, M
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follows:

e Direct Vitrification. In this process, the plutonium feed materials are fed,
along with a neutron absorber, to a first-stage melter that incorporates the
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plutonium in a borosilicate glass frit. The feed material preparation can be
accomplished through either a wet or dr7y process, each of which has unique
benefits. The frit is then blended with 1%Cs and clean glass frit and fed to a
second-stage melter. The molten glass from the second-stage melter, contain-
ing the plutonium, the neutron absorber, and the 13Cs, is then poured into a
DWPF type canister, sealed, and shipped for geologic disposal.

* Vitrification in an Adjunct Melter at the DWPF. This process is very similar to
the direct vitrification method in that the plutonium feed materiais are fed,
along with a neutron absorber, to a first-stage melter that incorporates the
plutonium in a borosilicate glass frit. The plutonium-containing frit is then
fed to a second-stage, or adjunct, melter located adjacent to the DWPF where
it is combined and melted with high level waste and additional clean frit.
The molten glass from the adjunct melter is then poured into a DWPF type
canister, sealed, and shipped for geologic disposal.

* Direct Ceramic Immobilization. In this process, the plutonium feed materials are
converted to plutonium nitrate and blended with ceramic precursors and 137Cs.
The blend is then calcined, hot-pressed in bellows, loaded into canisters, and
shipped for geologic disposal. This process also has a wet and dry feed variant.

* Electrometallurgical Treatment. In this variant, plutonium-rich residues are
shipped to the existing Argonne National Laboratory-West facilities, where
the plutonium is converted to plutonium chloride, dissolved in a molten salt
solution, blended with 13CsCl, and sorbed on zeolites. The blended, free-
flowing zeolite powder is mixed with a suitable glass frit and hot-pressed to
make the final immobilized form. The form is then loaded into canisters,
sealed, and shipped for geologic disposal.

External Radiation Barrier Variants

The external barrier technologies that were evaluated include the ceramic can-
in-canister, which is the subject of this DOCDR, and an alternative glass can-
in-canister variant.

* Glass Can-In-Canister Immobilization. This variant is similar to the ceramic
can-in-canister process except the plutonium is initially immobilized in a
high melting temperature lanthanide borosilicate (LaBS) glass. Like the
can-in-canister ceramic process, the excess plutonium is converted into an
oxide, combined with frit and melted, and poured into metal cans that are
then placed into a HLW canister. High-level waste borosilicate glass is then
poured around the plutonium-LaBS-containing cans. Both glass and ceram-
ic processes have variants for wet feed.

Evaluation of these immobilization variants resulted in the conclusion that the
external barrier variants would be superior to the internal barrier variants in terms
of timeliness, greater technical viability, much lower costs, and, to a lesser extent,
slightly less environmental and health risks. Additionally, given the public’s con-
cern regarding water usage, potential aquifer contamination, and strong interest in
waste minimization, and because the wet-feed alternatives would require larger
quantities of water and generate greater amounts of wastes, the wet-feed processes
were eliminated from further consideration. The level of dust production in dry-
feed processes was deemed acceptable with dust control measures implemented.

In a subsequent, more detailed evaluation, the ceramic can-in-canister variant
was chosen over the LaBS glass variant to be the preferred immobilization
alternative for seveeral reasons. The ceramic form is more robust to extraction
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of plutonium for reuse; the form is expected to be more durable in a repository
environment; the form has a significantly lower radiation source term; the
form and its process offer significant potential cost savings versus glass; and
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programinatic and technical requirements.

4.1.3.2 Alternative Site and Facility Use

The Fuels Material and Examination Facility (FMEF) at the Hanford Site was
also considered for the FIP. The FMEF was evaluated as both a single and
multiple occupant facility for the immobilization, pit disassembly and conver-
sion, and MOX fuel fabrication missions. After evaluating the space require-
ments for the three missions, DOE concluded that the available space in the
FMEF would not be sufficient to accommodate the efficient operation and
maintenance of all three missions. Therefore, the FMEF siting and facility use
alternatives were reduced to either a sole occupancy of the FMEF by one of the
three missions or a collocation of either the pit disassembly and conversion
mission or the MOX mission with immobilization in the FMEF. In former
Secretary Pefia’s announcement in June 1997 on the selection of SRS as the pre-
ferred site for the MOX fuel fabrication facility, DOE determined that
Hanford’s mission is critical and should remain its top priority.

An alternative concept that was considered for a new facility at SRS is a facility
that would be located completely underground with a 15-foot berm covering
those portions of the facility that are above grade. The baseline concept is a facili-

l-}r located r-nmrr\]pfn]v above eground. The 1mpnh1c to locate a fnmhhr nhr‘lnfgrnnnr']
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is primarily based on safeguards and security issues that might enhance diver-
sion resistance and reduce operating costs. A cost-benefit comparison made for
the two alternatives is documented in the preliminary draft DOCDR, PIP-98-071
for the below-ground facility, and PIP-98-081 for the aboveground concept The
duuveglumld fauuty was chosen as the baseline because it offers si Sl ficant ‘ap'
tal and life cycle cost savings over the below-ground facility.

4.2 Relationship to Other Projects

The PIP principally interacts with or is affected by the operation of four projects:

The MOX fuel fabrication facility

The pit disassembly and conversion facility
The APSF

The DWPE.

s & & @

The pit disassembly and conversion facility produces the plutonium oxide that will
be dispositioned in the PIP if DOE decides not to use it as feed for a MOX fuel fab-
rication facility. Therefore, the operation of the pit disassembly and conversion
facility will occur in time to support a 10-year immobilization program in the PIP.
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The APSF will receive and store surplus plutonium materials prior to their intro-
duction into the PIP. The APSF is under construction and scheduled to be in

Oheratlon Y'A‘Yell befere the Start‘ldp of tho PIP and thiie will ha availakla +4 mor
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form this function.

The second stage of the can-in-canister immobilization process will take place
within the DWPF. Coordination of operational requirements, DWPF modifica-
tion to support immobilization, and construction and operating schedules will
be required.
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5 Design Basis

This section provides the process description and functional requirements, site
and building requirements, and process management and information systems
requirements for the PIP. Appendix A lists the major codes, orders, standards, and
regulations that apply to the design and construction of the PIP. Information on
facilities and equipment is provided in the subsection of Section 6 that pertains to
the particular process module.

The process descriptions and functional requirements are based on using the
ceramic can-in-canister variant as the baseline technology for the PIP. The func-
tional requirements are sufficiently detailed to allow for the identification and
estimation of design costs for the process, the facility, and the support systems.

[
J
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This section describes the end-to-end ceramic immobilization process for the PIP.
The process is shown in a top level block flow diagram in Figure 5.1. More

detailed flow diagrams for the immobilization process as well as a detailed mate-
rial balance are provided in Appendix B.

Detailed equipment requirements for each of the unit operations may be found
in Appendix C. At the start of each subsection below, information is provided on
where to find the relevant unit operation on the process and block flow dia-
grams, and its location in the attached drawings. The flow diagram numbering
system is organized with respect to unit operations as defined by work break-
down structure (WBS) and process streams. The equipment list is organized
with respect to each unit operation, with additional sections for equipment that
does not directly apply to a particular unit operation. Thus the unit operation
numbers on the flow diagrams correspond to those on the equipment list.
Generally, the titles on the flow diagrams correspond to the section title on the
DOCDR. The drawings are organized by their perspective and geographical por-
tion of the plant. For the reader’s convenience, process module designations and
drawing numbers are listed directly following the module or service system title.

5.1.1 Plutonium Conversion

Plutonium conversion is the first step in the immobilization process. It encom-
passes material receipt, storage, and processing of the materials to oxide forms
for the first-stage immobilization. The equipment for plutonium conversion will
be automated to meet radiation exposure limits because of the high radiation
levels of some of the plutonium feed materials. Diagram P-202, Appendix B,
depicts the key process modules in conversion described below.

5.1.1.1 Material Receipt and Storage
Module 1.1, Block Flow Diagram P-202
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Figure 5.1. Ceramic immobilization process.

Process Description

All plutonium-bearing feed materials will be received in shipping packages at
the APSE. Typical APSF procedures will be used to handle and unpackage the
shipping packages. Actinide Packaging and Storage Facility capabilities will be
used to perform all required material receipt and MC&A requirements, and to
store the feed materials until they are input into the immobilization process or

transferred directly to lag storage at PIF.

All other process feeds, inciuding uranium oxide and ceramic precursor materi-
als, as well as general and maintenance supplies and equipment, will be
received at the south dock of the PIP. Receipt information for the uranium oxide
will be entered into the facility MC&A database. All materials will be stored in
their respective storage areas.

Functional Requirements

The APSF will provide the material receipt function for plutonium-bearing feed

wnmmbrnstmln nead crmwidasmnbime bk famd cmnmbaminal $a cssamlannifiad
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The PIP will provide cold chemical storage space for cold feed materials.

18
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Litilities and Services

Utilities required will include 120/208 volts alternating current (VAC) for forklift
battery charging and facility lighting. Contaminated waste will be generated if
decontamination is performed. Uncontaminated waste generated will include
paper, gloves, failed equipment, and cleaning supplies.

Interfaces

Interfaces will include the automatic guided vehicle (AGV) system to transport
the material from the existing APSF to the PIP’s lag storage or to the plutonium
conversion sort glovebox. Incoming material will be entered into the PIP MC&A
system.

5.1.1.2 Oxide Fuel Feed Preparation
Module 1.2, Block Flow Diagram P-202

Process Description

Zero-power physics reactor fuel pins containing plutonium/uranium oxide will
be received at the oxide fuel declad glovebox for disassembly. The objective of the
disassembly is to separate the plutonium oxide pellets from the fuel pin cladding.

Each fuel pin will be declad to allow removal of the fuel pellets, which are sent
to material size reduction (see Section 5.1.1.3). The metal pin cladding will be
consolidated and packaged for transfer to the waste packaging area.

Functional Requirements

Remote operations will be required due to high radiation levels and the large
quantities of fuel pins slated for immobilization. Gloveboxes will be provided
with shielding for gamma and neutron radiation. High-efficiency particulate air-
filtered (HEPA-filtered) ventilation will be required in the glovebox and the
process room. The glovebox atmosphere will be recirculated nitrogen. The
process area will be provided with alpha air monitoring, criticality monitoring,
and a physical protection alarm system.

Utilities and Services

Utilities required will include 120/208 VAC for instruments, motors, and facility
lighting. Instrument air will also be required. Cladding will be consolidated and
then go to waste management and be discarded as TRU waste. Other TRU waste
and low-level wastes will consist of glovebox gloves, failed equipment, win-
dows, and filters. Uncontaminated waste generated will include paper, gloves,
failed equipment, and cleaning supplies.

Interfaces

Interfaces will include the material unpackaging and sorting function, the material
size reduction process, and waste management. The automated material handling
inter-glovebox transport system will move material to and from this process.
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5.1.1.3 Material Size Reduction

Module 1.3, Block Flow Diagram P-202
Process Description

Fast Flux Test Facility (FFTF) fuel pellets, ZPPR oxide fuel pellets, and other
materials are received from the automated transport system into the glovebox.
The material is automatically weighed and placed into the crush/grind unit.
After crushing/grinding, the material is transferred into a standard can in a
dustless manner. Ground powder material is again weighed and removed from
the glovebox by the inter-glovebox transfer system.

Functional Requirements

Crush/grind equipment will be required to reduce the size of the oxide fuel
pellets and other large oxide materials into 100-micron-size powder. The
processes in the glovebox will be automated and the crush/grind process will
be dustless. The glovebox will include an automatic transfer system and a
material weigh station. The glovebox will be provided with dry recirculated
nitrogen and shielding for gamma and neutron radiation. High-efficiency par-
ticulate air-filtered ventilation will be required in the glovebox and the process
room. The process area will be provided with alpha air monitoring, criticality
monitoring, and a physical protection alarm system.

Utilities and Services

Utilities required will include 120/208/480 VAC for instruments, process
equipment motors, and facility lighting. Plant air and instrument air will also
be required. Transuranic waste and low-level wastes will consist of glovebox
gloves, failed equipment, windows, and filters. Uncontaminated waste gen-
erated will include paper, gloves, failed equipment, and cleaning supplies.

Interfaces

i 1 i ey £, 3 thn v inal
Interfaces will include the oxide fuel feed preparation function, the material

unpackaging and sorting function, the feed material MC&A function, and waste
management. The automated material handling inter-glovebox transport system
will move material to and from this process.

5.1.1.4 Material Unpackaging and Sorting
Module 1.4, Block Flow Diagram P-202
Process Description

Material unpacking and sorting will receive plutonium-bearing feed materials in
containment vessels (typically, 3013 or 2R type containers) from the PIP lag stor-
nience cans will be opened in a glovebox. Depending on containment vessel

type, the opening operations will either involve removing mechanically attached
containment vessel heads or require cutting operations to remove welded heads.
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The ZPPR alloy fuel will be received and unpackaged in this area, and then
transferred to the ZPPR decladding glovebox via a clean conveyor for shearing
prior to metal conversion.

Other feed materials will be removed from the cans and will be transferred via a
dustless system to a standard container. The materials will be inspected and
tramp materials (e.g., nuts and bolts, plastic materials) will be removed. Metallic
feed materials will be transferred in standard cans to the metal conversion area.

Reusable, empty containment vessels will be reassembled, removed from the
glovebox, and returned to APSF for reinstallation into shipping packages. Non-
reusable containment vessels and emptied convenience cans will be removed
from the glovebox and transferred to waste packaging.

Functional Requirements

The glovebox will be provided with dry recirculated nitrogen and shielding for
gamma and neutron radiation. High-efficiency particulate air-filtered ventilation
will be required in the glovebox and the process room. The process area will be
provided with alpha air monitoring, criticality monitoring, and a physical pro-
tection alarm system.

The glovebox will include an intermal automated material transfer system.
Utilities and Services

Utilities required will include 120/208/480 VAC for instruments, process equip-
ment motors, and facility lighting. Instrument air will also be required.
Transuranic waste and low-level wastes will consist of glovebox gloves, failed
equipment, windows, and filters. Uncontaminated waste generated will include
paper, gloves, failed equipment, and cleaning supplies.

Interfaces

Interfaces will include the material receipt and storage function, the in-process
storage vault, the metal conversion function, the metal fuel feed preparation
function, the impure oxide feed preparation function, the oxide fuel feed prepa-
ration function, the material size reduction function, and waste management.
The AGV transport system will supply material to these functions and the auto-
mated material handling inter-glovebox transport system will move materials
from this process.

5.1.1.5 Metal Fuel Feed Preparation
Module 1.5, Block Flow Diagram P-202

Process Description

The ZPPR fuel alloy is processed to expose the actinide metals in the fuel for the
hydride oxidation (HYDOX) process. The ZPPR fuel plates are sent to the ZFPR
declad glovebox from material unpackaging and sorting. The can containing the
plates is attached to a hood, where plates are removed and transferred to the air
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sheared plates are again weighed and transferred to metal conversion via
the material transfer system. The stainless steel fuel cladding recovered from
metal conversion is disposed of as TRU waste.

Functional Requirements

A shearing technique will be used to expose the ZPPR alloy fuel. A just-in-
time process will require shearing a maximum of approximately 50 1-x-2-x-
1/8-inch-thick fuel plates into 1/4-x-2-x1/8-inch pieces in four hours. The
ZPPR declad glovebox will be able to process enough ZPPR fuel to make
one batch run for metal conversion (~3 kg) every four hours.

The ZPPR declad glovebox will be able to receive ZPPR fuel from the
unpackaging and sorting glovebox and to automatically take the fuel from
a radioactively cold area into the radioactively hot glovebox. All operations
in the glovebox will be automated.

Hydraulics located outside the glovebox will be provided for the shearing
operation. The glovebox will be provided with dry nitrogen and shielding
for gamma and neutron radiation. High-efficiency particulate air-filtered
ventilation will be required in the glovebox and the process room. The
glovebox will be provided with a recirculated nitrogen atmosphere. The
process area will be provided with plant air, alpha air monitoring, criticality
monitoring, and a physical protection alarm system.

Utilities and Services

Utilities required will include 120/208/480 VAC for instruments, process
equipment, motors, and facility lighting. Plant air and instrument air will
also be required. Stainless steel cladding will be disposed of as TRU waste.
Other TRU waste and low-level wastes will consist of glovebox gloves,
failed equipment, windows, and filters. Uncontaminated waste generated
will include paper, gloves, failed equipment, and cleaning supplies.
Hydraulic fluids will generate a hazardous waste stream.

Interfaces

Interfaces will include the material unpackaging and sorting function, the
metal conversion function, and waste management. The automated materi-
al handling inter-glovebox transport system will move materials to and
from this process.

5,1.1.6 Metal Conversion
Module 1.6, Block Flow Diagram P-202

Process Description

Plutonium /uranium metals and alloys are converted to an oxide powder
using the HYDOX process. The feed materials for metal conversion (metals
and sheared ZPPR plates) are transferred into the air lock via the overhead
transport conveyor. The process receives ZPPR alloy fuel and pure and
impure metals by means of an air lock connected to the conveyor. The air
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lock exchanges the conveyor nitrogen atmosphere to metal conversion argon
atmosphere after pumpdown. The material is transferred into Station I of the
HYDOX glovebox, where it is weighed and loaded into the hydride/nitride pro-
cessing unit, After the nitriding step is complete, the material is transferred to
Station III (the oxidation station) via Station II (the glovebox conveyor). In the oxi-
dation station, the nitride is chemically converted to an oxide powder. After this
process is complete, the powder is transferred by a dustless process into the stan-
dard cans designed for the plant. Lids are put on the cans, the cans are weighed,
and they are transferred out of the glovebox through the air lock. Stainless steel
cladding from ZPPR plates will be disposed of as TRU waste.

Functional Requirements

The process equipment will be able to process 3 kg of plutonium/uranium alloy
fuel in a 16-hour period. The hydride/nitride processing unit and the oxide pro-
cessing unit will have a heater to control the process.

The process will be provided with argon, hydrogen, nitrogen, oxygen, and cool-
ing water for process functions. The gloveboxes will be provided with shielding
for gamma and neutron radiation. High-efficiency particulate air-filtered ventila-
tion will be required in the glovebox and process room. The glovebox will be
provided with a recirculated argon atmosphere. The area will be provided with
instrumnent air, plant air, alpha air monitoring, criticality monitoring, and a phys-
ical protection alarm system.

Utilities and Services

Utilities required will include 120/208 VAC for instruments, process equip-
ment, furnaces, motors, and facility lighting. Cooling water will be provided for
the furnaces. Process gases include nitrogen, hydrogen, argon, helium, oxygen,
and air. A roughing vacuum system and instrument air will also be required.
Process gases will be vented to the process off-gas system. Stainless steel
cladding will be disposed of as TRU waste. Other TRU waste and low-level
wastes will consist of glovebox gloves, failed equipment, windows, and filters.
Uncontaminated waste generated will include paper, gloves, failed equipment,
and cleaning supplies.

Interfaces

Interfaces will include the material unpackaging and sorting function, the metal
fuel feed preparation function, MC&A, and waste management. The automated
material handling inter-glovebox transport system will move materials to and
from this process.

5.1.1.7 Impure Oxide Feed Preparation
Module 1.7, Block Flow Diagram P-202

Process Description

Material is transferred into the impure oxide feed prep glovebox to await the
determination of which process route will be taken. Some materials may need to
be ground and crushed before washing. Other materials may only need to be cal-
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material, wash it, calcine it, and then transfer it out of the glovebox. Wash water is
evaporated and reused, and the salts become a waste product of this line.

Functional Requirements

The function of the impure oxide feed prep glovebox is to perform a simple
wash technique on impure oxides containing halides to remove the halides. The
glovebox will contain equipment for the washing, filtering, and drying of oxide,
as well as filtrate evaporation, salt crystallization and drying, and analytical
instrumentation to determine efficiency of salt removal. The simple wash tech-
nique used at Hanford will be the baseline process. Approximately 1 MT of plu-
tonium has been identified for this process line. Since the amount of halide-bear-
ing oxide material is small, this process is not automated.

A small filtrate treatment system is provided to treat wash liquids with high
plutonium content. The system includes ion exchange and precipitation for
plutonium removal.

The glovebox will be provided with a dry nitrogen atmosphere and shielding for
gamma and neutron radiation. High-efficiency particulate air-filtered ventilation
will be required in the glovebox and process room. The process area will be pro-
vided with alpha air monitoring, criticality monitoring, and a physical protec-
tion alarm system.

Ultilities and Services

Utilities required will include 120/208 VAC for instruments, process equipment,
furnaces, motors, and facility lighting. The only process gas is air. Instrument air
will also be required. Deionized make-up wash water will be required.
Evaporated salt wastes will be disposed of as TRU waste. Other TRU waste and
low-level wastes will consist of glovebox gloves, failed equipment, windows,
and filters. Uncontaminated waste generated will include paper, gloves, failed
equipment, and cleaning supplies.

Interfaces

Interfaces will include the material unpackaging and sorting function, the mate-
rials characterization function, MC&A, and waste management. The automated
material handling inter-glovebox transport system will move materials to and
from this process.

5.1.1.8 Materials Characterization
Module 1.8, Block Flow Diagram P-202

Process Description

The characterization of impure oxide and other feeds is done in a separated
section of the impure oxide feed preparation glovebox. This glovebox section
receives sample material from the impure oxide feed prep process and from
other process lines handling oxide cans in the facility. Samples are put into
the characterization section, analyzed by x-ray fluorescence, and transferred
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to the sample preparation glovebox for subsequent transfer to the analytical
chemistry laboratory or MC&A.

Functional Requirements

Compositional makeup of the oxides will be characterized to determine if this
feed material is compatible with the parameters established for the ceramic
form. Samples will be characterized automatically by the analysis equipment.
The glovebox will be provided with a dry nitrogen atmosphere and shielding for
gamma and neutron radiation. To prevent corrosion damage to the instrumenta-
tion, the glovebox section will be designed so that chemical fumes and dust from
the feed preparation sections cannot enter the analytical section of the glovebox.
High-efficiency particulate air-filtered ventilation will be required in the glove-
box and the process room. The process area will be provided with alpha air
monitoring, criticality monitoring, and a physical protection alarm system.
Chemical fumes and dust from the feed preparation areas of the glovebox will
be prevented from entering the analytical portion or the analytical equipment
will be protected from corrosion damage and dust.

Litilities and Services

Utilities required will include 120/208 VAC for instruments, process equipment,
motors, and facility lighting. The only process gas is air. Instrument air will also be
required. Transuranic waste and low-level wastes will consist of glovebox gloves,
failed equipment, windows, and filters. Uncontaminated waste generated will
include paper, gloves, failed equipment, and cleaning supplies.

Interfaces

Interfaces will include the metal conversion function, the impure oxide feed
preparation, the material size reduction function, MC&A, and waste manage-
ment. The automated material handling inter-glovebox transport system will
move materials to and from this process.

Module 1.9, Block Flow Diagram P-202
Process Description

This glovebox performs MC&A measurements for materials from the back-end
of the plutonium conversion process and for the front-end of the first-stage
immobilization process.

Functional Requirements

The MC&A system will be capable of maintaining an accurate inventory of all
SNM and other nuclear materials in the facility. The system will be computer-
based and will use a combination of nondestructive assay instrumentation for
SNM accounting. The system will have instrumentation for tracking all move-
ments of materials in the facility and for real-time inventory of materials in each
process area or glovebox to support personnel safety as well as to maintain good
process control.
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The glovebox will be provided with a dry nitrogen atmosphere and shielding for
gamma and neutron radiation. High-efficiency particulate air-filtered ventilation
will be required in the glovebox and the process room. The process area will be
provided with alpha air monitoring, criticality monitoring, and a physical pro-
tection alarm system.

Litilities and Services

Utilities required will include 120/208 VAC for instruments, process equipment,
motors, and facility lighting. Instrument air will be required. Transuranic waste
and low-level wastes will consist of glovebox gloves, failed equipment, win-
dows, and filters. Uncontaminated waste generated will include paper, gloves,
failed equipment, and cleaning supplies.

Interfaces

Interfaces will include the metal conversion function, the impure oxide feed
preparation, the material size reduction function, material characterization, and
waste management. The automated material handling inter-glovebox transport
system will move materials to and from this process.

5.1.1.10 In-Process Storage Vaults/Areas
Module 1.10, Block Flow Diagram P-202

Process Description

The various processes in the facility will have different throughput rates. In-process
storage facilities (vaults or areas) are provided in selected areas of the facility to
improve over-all facility efficiency and allow each process to operate at near-peak
efficiency for scheduled periods of time without being idled by a slower associated
process. In addition, storage facilities in some areas (e.g., the feed preparation
areas) will allow materials to be inventoried so that an optimized mixture of mate-
rials is available for homogenization of feed material for the ceramic pucks. The
two kinds of storage facilities (areas or vaults) are distinguished below:

¢ Storage areas are located in processing areas where the materials will be
monitored.

* In contrast, in-process storage vaults will be in areas where the materials
may be left unattended and, therefore, greater safeguards and security provi-
sions are required.

Functional Requirements

All storage facilities (areas and vaults) will be provided with positions designed to
maintain the materials segregated from all other material being stored or handled
in the area. Each storage position will be designed to prevent criticality with other
materials stored or being handled in the area. The storage facilities will have suffi-
cient shielding and use remote automatically operated equipment to maintain per-
sonnel exposures as low as reasonably achievable (ALARA) and to prevent signifi-
cant damage to any radiation sensitive instruments and equipment in the area.
Storage vaults will also have safeguards and security features to maintain the
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materials safe and secure from theft or unauthorized diversion or sabotage by
forces from outside or inside the facility.

The in-process storage vault will be an automated storage and retrieval system
(AS/RS) provided with a dry nitrogen atmosphere and shielding for gamma and
neutron radiation. The vault will be provided with alpha air monitoring, critical-
ity monitoring, and physical protection alarm system.

LItilities and Services

Utilities required will include 120/208 VAC for instruments, process equipment,
motors, and facility lighting. The in-process storage vault will require cooling of
the nitrogen atmosphere. Instrument air will be required. Transuranic waste and
low-level wastes will consist of glovebox gloves, failed equipment, windows,
and filters. Uncontaminated waste generated will include paper, gloves, failed
equipment, and cleaning supplies.

Interfaces

Interfaces will include the material unpackaging and sorting function, MC&A,
the first-stage immobilization ceramic feed batching function, and waste man-
agement. The automated material handling inter-glovebox transport system will
move materials to and from this process.

5.1.2 First-Stage Immobilization

This section describes the process by which plutonium oxide is conditioned and
pressed into pucks, and the pucks are sintered and then placed in stainless steel
cans prior to placement into a DWPPF canister. Diagram P-203, Appendix B,
depicts the key process modules in first-stage immobilization described in the
subsections below.

5.1.2.1 Ceramic Feed Batching
Module 2.1, Block Flow Diagram P-203

Process Description
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Feed for the immobilization process includes excess plutonium materials from a

wide variety of sources, including weapons production, reactor fuels, and scrap
recovery operations. Although the plutonium conversion operations (Section 5.1.1)
will provide feed materials similar in physical form (oxide), these feed materials
will vary significantly with respect to isotopic distribution, radiation exposure lev-
els, uranium content, and contaminant content. The feed batching process pro-
vides a “macrobatch” of uniform composition for the ceramification process to
ensure that each puck produced meets acceptance specifications for product form
consistency and repository waste form qualification.

Plutonijum oxide from the conversion process will be introduced to the batch
splitting glovebox line via the automated material handling inter-glovebox
transport system. Standard cans, containing up to four kilograms of plutonium
as oxide, will be charged to a mechanical sample splitter. The splitter will evenly
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distribute the oxide into a series of receipt cans which are about twice the vol-
ume of the standard transfer cans. Successive charging from a series of feed cans
produces vertical layers of stratified oxide in each individual receipt can. The
total plutonium inventory in the splitter glovebox, as well as the number and
configuration of the receipt cans, will be determined by a detailed criticality
safety analysis.

The receipt cans are capped, weighed, and then blended to a homogeneous mix-
ture in a can tumbling or shaking device. Contents of the blended cans are sam-
pled for chemical analysis and split into standard transfer cans, which are then
transferred to the accountability glovebox for accountability assay measurement.
The assayed cans are then transferred to the ceramification glovebox system or
return to the batch splitting glovebox for re-blending for subsequent transfer to
the in-process vault.

Due to the history and chemical makeup of candidate materials to be processed,
the blend recipe will be very selective to identify feed cans that produce an
acceptable blended product. Depending on shipment schedules, available inven-
tories, and the degree of material characterization, it may not be possible to
achieve a blended macrobatch that is within specification for ceramic puck pro-
duction. It is estimated that up to 20% of the blended oxide may require reblend-
ing to provide acceptable feed material. This material will be assayed and
returned to the in-process vault for recycle.

Functional Requirements

For radiation exposure control, can movement throughout the glovebox line will
be automated with minimal personnel interaction required. Material transfers,
particularly the material entry transfer and splitter charging step, will be
designed to minimize dusting for radiation exposure and contamination control,
material accountability, and criticality safety.

Gloveboxes will be provided with dry nitrogen and shielding for gamma and neu-
tron radiation. High-efficiency particulate air-filtered ventilation will be required in
gloveboxes and the process room. The process area will be provided with alpha air
monitoring, criticality monitoring, and a physical protection alarm system.

Utilities and Services

Utilities required will include 120 VAC for instruments, small motors, and facili-
ty lighting. Compressed air will be required. Transuranic waste and low-level
wastes will consist of empty cans, bag-in/bag-out bags, glovebox gloves, failed
equipment, windows, and filters. Uncontaminated waste generated will include
paper, gloves, failed equipment, and cleaning supplies.

Interfaces
Interfaces will include the plutonium conversion in-process storage vault,
ceramification glovebox system in first-stage immobilization, and waste manage-

ment. The automated material handling inter-glovebox transport system will
move materials to and from this process.
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5.1.2.2 Ceramification

Module 2.2, Block Flow Diagram P-203
Process Description

The ceramification glovebox system receives the blended batches of PuQO, from the
in-process vault and transfers them into an attritor mill. The required amount of
PuQ, and UQ, are added, and the PuO, and UQO, are milled to a nominal size
{(about 1 micron). The milled oxide is then transferred into a mixing mill along
with the necessary precursors to produce a ceramic batch with the appropriate
chemical composition. The milled oxides are intimately mixed with the precursors
on a micron scale, after which they are transferred to the granulation station
where binders are added and an agglomrated free-flowing powder of the micro-
mixed material is formed. This free-flowing powder is then fed to an automated
press. The press produces “green” (i.e., pressed, but not sintered; not a reference to
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the actual color) pucks that are ready for transfer to a sintering furnace.
Functional Requirements

The gloveboxes will be provided with a dry nitrogen atmosphere and shielding
for gamma and neutron radiation. High-efficiency particulate air-filtered ventila-
tion will be required in gloveboxes and process room. The process area will be
provided with alpha air monitoring, criticality monitoring, and a physical pro-
tection alarm system.

Utilities and Services

The process will be provided with oleic acid and acetone for die press lubrica-
tion. Utilities required will include 480 V for the press, 120 VAC for instruments,
small motors, and facility lighting. Plant air will be required. Transuranic waste
and low-level wastes will consist of empty cans, glovebox gloves, failed equip-
ment, windows, and filters. Uncontaminated waste generated will include paper,
gloves, failed equipment, and cleaning supplies.

Interfaces

Interfaces will include the in-process storage vault, ceramic feed batching func-
tion, the ceramic puck handling function, the recycle process, and waste man-
agement. The automated material handling inter-glovebox transport system will
move materials to and from this process.

5.1.2.3 Ceramic Puck Handling
Module 2.3, Block Flow Diagram P-203

Process Description

Puck handling operations will use robotics equipment to sequentially extract
compressed, unsintered pucks from a press, load and retrieve the green pucks at
a weighing station, introduce the pucks for visual inspection via closed circuit
television {CCTV), and place acceptable pucks in a matrix on furnace trays for
transport to a sintering furnace.
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A material handling system will transport trays into the bottom-loaded sinter-
ing furnaces. The sintered pucks on furnace trays will leave the furnace at an
elevated temperature.

After cooling, the sintered pucks are viewed by CCTV, weighed, and inspected.
A number of pucks, based on statistical sampling, will be retrieved from in-line
storage using robotics equipment for evaluation and assay using nondestructive
examination and assay (NDE/NDA) procedures. The majority of trays will be
sent directly from storage to the can loading operation.

Functional Requirements

Puck handling automation will be required due to the puck radiation level, the
large number of pucks produced per day, and the complexity of operations that
the pucks will negotiate, from initial discharge from the compaction press to
final loadout into a product can.

These equipment systems will function in an inert, contaminated environment.
The equipment will be designed for dustless operation to minimize the spread of
contamination and to minimize the potential effects of dust and debris on the
long-term operation of the automated equipment. The design will consider the
effects and complexities introduced to the material handling system by the elevat-
ed temperatures of the puck leaving the furnace.

The gloveboxes will be provided with a dry nitrogen atmosphere and shielding
for gamma and neutron radiation. High-efficiency particulate air-filtered ventila-
tion will be required in the gloveboxes and process rooms. The process area will
be provided with alpha air monitoring, criticality monitoring, and a physical
protection alarm system.

Utilities and Services

Utilities required will include 120 VAC for instruments, small motors, and facili-
ty lighting. Compressed air will be required. Transuranic waste and low-level
wastes will consist of glovebox gloves, failed equipment, windows, and filters.
Uncontaminated waste generated will include paper, gloves, failed equipment,
and cleaning supplies.

Interfaces
Interfaces will include the ceramification function, sintering, can loading, NDE
for process control, the recycle process, and waste management. The automated

material handling inter-glovebox transport system will move materials to and
from this process.

5.1.2.4 Nondestructive Examination Process Control
Module 2.4, Block Flow Diagram P-203

Process Description

The NDE module evaluates a statistically significant sampling of the sintered
pucks from each batch. The evaluations include x-ray diffraction measurements
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on the sintered puck to verify the formation of the correct mineral phases within
an acceptable range as defined in the product control model. In addition, an x-ray
fluorescence measurement is made on the sintered puck to verify that the appro-
priate concentrations of neutron absorbers and the correct ceramic precursor ele-
ments are present and are in a correct ratio for the plutonium and uranium load-
ing in the sintered puck. These data will be compared against the product control
model to qualify the completed pucks for repository disposition.

Functional Requirements

The glovebox will be provided with a dry nitrogen atmosphere and shielding
for gamma and neutron radiation. High-efficiency particulate air-filtered ventila-
tion will be required in the glovebox and process room. The process area will be
provided with alpha air monitoring, criticality monitoring, and a physical pro-
tection alarm system.

Utilities and Services

Utilities required will include 120 VAC for instruments, small motors, and facili-
ty lighting. Transuranic waste and low-level wastes will consist of glovebox
gloves, failed equipment, windows, and filters. Uncontaminated waste generat-
ed will include paper, gloves, failed equipment, and cleaning supplies.

Interfaces

Interfaces will include ceramic puck handling, can loading, and waste manage-
ment. The automated material handling inter-glovebox transport system will
move materials to and from this process.

5.1.2.5 Material Control and Accountability
Module 2.5, Block Flow Diagram P-203

Process Description

A statistical sampling of pucks from each batch of sintered pucks will be selected
and measured using gamma ray spectroscopy to ascertain the plutonium load-
ing and isotopic composition of the sintered pucks within a given batch. This
concentration measurement is combined with the net weight of the pucks from a
given batch to assign a plutonium inventory and to provide the material
accountability information required by the SNM tracking and accountability sys-
tem prior to loading the sintered pucks into the cans.

Functional Requirements

A glovebox will be provided with dry nitrogen and shielding for gamma and
neutron radiation. High-efficiency particulate air-filtered ventilation will be
required in the glovebox and process room. The process area will be provided
with alpha air monitoring, criticality monitoring, and a physical protection
alarm system.
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Uitilities and Services

Utilities required will include 120 VAC for instruments, small motors, and facility
lighting. Transuranic waste and low-level wastes will consist of glovebox gloves,
failed equipment, windows, and filters. Uncontaminated waste generated will
include paper, gloves, failed equipment, and cleaning supplies.

Interfaces

Interfaces will include ceramic puck handling, can loading, and waste manage-
ment. The automated material handling inter-glovebox transport system will
move materials to and from this process.

5.1.2.6 Sintering
Module 2.6, Block Flow Diagram P-203

Process Description

The sintering operation receives the loaded trays of green pucks from the mater-
ial handling system within a furnace system. Trays of pucks are bottom-loaded
into the sintering furnace. The pucks are then temperature-cycled in an argon
atmosphere according to process specifications to burn out any binders and to
react the precursor materials with the milled actinides to form the desired min-
eral phases. Following cool down, the sintered pucks are ready for unloading
onto transfer trays by the material handling system.

Functional Requirements

Gloveboxes will be provided with argon atmosphere and shielding for gamma
and neutron radiation. High-efficiency particulate air-filtered ventilation will be
required in the glovebox and process room. An off-gas system will be required
to remove volatile residues from furnaces.

Utilities and Services

Utilities required will include 120 VAC for instruments, small motors, and facility
lighting. An additional 480 VAC will be required for the sintering furnaces. The
process will be provided with argon gas and cooling water for the furnaces.
Transuranic waste and low-level wastes will consist of glovebox gloves, failed
equipment, windows, and filters. Uncontaminated waste generated will include
paper, gloves, failed equipment, and cleaning supplies.

Interfaces
Interfaces will include ceramic puck handling and waste management. The auto-

mated material handling inter-glovebox transport system will move materials to
and from this process.

5.1.2.7 Recycle
Module 2.7, Block Flow Diagram P-203
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Process Description

Any off-spec materials, flashing, box sweepings, or off-spec green and sintered
pucks will be recycled back into the feed batching operation or blending operation
as appropriate. All materials will be size-reduced and milled to a size compatible
with the selected reinsertion point. All materials to be added to the actinide stream
will be milled to sizes less than 100 microns so as to be suitable for actinide milling.
All green materials will be reduced to a similar size before being added to the
blending operation with the milled actinides and precursors.

Functional Requirements

The glovebox will be provided with a dry nitrogen atmosphere and shielding
for gamma and neutron radiation. High-efficiency particulate air-filtered ventila-
tion will be required in the glovebox and process room.
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Utilities required will include 120 VAC for instruments, small motors, and facili-
ty lighting. Transuranic waste and low-level wastes will consist of glovebox
gloves, failed equipment, windows, and filters. Uncontaminated waste generat-
ed will include paper, gloves, failed equipment, and cleaning supplies.

Interfaces

Interfaces will include ceramic puck handling, ceramic feed batching, the in-

process storage vault, and waste management. The automated material handling
inter-glovebox transport system will move materials to and from this process.

5.1.2.8 Can Loading
Module 2.8, Block Flow Diagram P-203

Process Description

Trays of acceptable pucks will be transferred from the puck tray storage area to
the can loading area. The automated puck product can loading system will
unload individual sintered pucks from transfer trays using robotic handling
equipment. The robot will place 20 sintered pucks in each puck product can.

The can will be filled with helium. Automated equipment will place a lid on the
can and complete a seal weld. The welded can wili then be conveyed to a smear
test station to verify that the can is not contaminated, and the weld will be leak-
tested in a bell jar. Uncontaminated cans with acceptable welds are transferred
to product NDA and, in turn, the magazine loading area.

Functional Requirements
The gloveboxes will be provided with a dry nitrogen atmosphere and shielding

for gamma and neutron radiation. High-efficiency particulate air-filtered ventila-
tion will be required in the gloveboxes and process room.
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Utilities and Services

Utilities requlred will mclude 120 VAC for weldmg and facility llghtlng The
process wili be pIGV1ut:u with ncuuul, argon, and compresseq air. Transuranic
waste and low-level wastes will consist of empty cans, glovebox gloves, failed
equipment, windows, and filters. Uncontaminated waste generated will include

paper, gloves, failed equipment, and cleaning supplies.
Interfaces

Interfaces will include ceramic puck handling, NDE for process control, MC&A,
and waste management. The automated material handling inter-glovebox trans-
port system will move materials to and from this process.

5.1.2.9 Product NDA
Module 2.9, Block Flow Diagram P-203

Process Description

Puck product cans will be received from the can loading area; nondestructively
assayed using calorimetry, gamma isotopics, and NDA standards; and placed in
a storage position until transferred to the magazine loading area by conveyer.
All movements of materials in the product NDA area will be by a remote, manu-
ally or automatically controlled, gantry crane.

Functional Requirements

The process room will be provided with shielding for gamma and neutron radia-
tion and storage positions for assayed cans. High-efficiency particulate air-fil-
tered ventilation will be required in process room.

Utilities and Services

Utilities required will include 120/208 VAC for instruments, process equip-
ment, motors, and facility lighting. Instrument air will be required.
Uncontaminated waste generated will include paper, gloves, failed equipment,
and cleaning supplies.

Interfaces

Interfaces will include can loading, second-stage immobilization magazine load-
ing, puck can transport system, and waste management. The automated material
handling inter-glovebox transport system will move materials to this process.
The puck can transport system will move the cans to magazine loading.

5.1.3 Second-Stage Immobilization

In the second-stage immobilization operations, stainless steel puck cans are
nlaced into a tubular-shaned magazine, The macazines holdine four product
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cans are inserted and latched into place inside a DWPF canister. The DWPF
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canisters are received from an off-site vender with an internal support rack
installed in the canister during canister fabrication.

The DWPF canisters with magazines are transferred from the Plutonium
Immobilization Facility to the DWPE. In the DWPF, high-level waste glass is cast
into the canisters to encapsulate the magazines. The glass-filled canisters are
transferred from the DWPF to the existing GWSB and stored until shipped off-
site to a waste repository. A flow sheet for the second-stage immobilization oper-
ations may be found in Appendix B.

5.1.3.1 Can-in-Canister System
Module 3.2, Block Flow Diagram P-204

Process Description

4480 L8Is

are loaded into a magazine using robotics equipment—four cans per magazine.
The cans will be secured in the magazine. The loaded magazines will be inspect-
ed, and acceptable magazine assemblies will be transferred to a shielded storage
area and placed in a storage well by a remotely controlled gantry-mounted
robot. Unacceptable magazine assemblies will be transferred to the off-normal
storage /repair area for dispositioning.

Dyradiint i Th
Product cans are received from the product can NDA area by conveyer. The can

The DWPF-type canisters used by the PIP will be fabricated with an internal rack
for holding seven magazines. These canisters are received by conveyer from the
clean canister storage area. The canister is positioned at the canister loading station.

The remotely controlled gantry-mounted robot will retrieve a loaded magazine
from a storage well in the shielded storage area, transport the magazine to the
canister loading area, insert the magazine through the head of the canister, and
lock the magazine in the canister’s internal rack. The assembly in the canister is
inspected and acceptable assemblies and canisters are moved by conveyer to the
canister temporary capping area. Unacceptable assemblies and canisters are dis-
positioned at the off-normal storage/repair area.

A temporary cap is installed on the canister at the canister temporary capping
area. The capped canister is transferred to the loaded canister storage area,
where a remotely controlled crane retrieves the canister from the conveyer and
places the canister in a storage position until shipped from the facility.

Functional Requirements

Magazine loading and assembly will require remote operation due to high radia-
tion level. The process area will be provided with shielding for gamma and neu-
tron radiation. High-efficiency particulate air-filtered ventilation will be required
in the process area. An overhead bridge-mounted robot will be required for
manipulation of the magazines. An overhead bridge crane will be required for
maintenance of the robotics equipment and to remove shielded storage well

plugs.

Canister loading will also require remote operation due to high radiation level.
The process area will be provided with compressed air for pneumatic tools, and
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shielding for gamma and neutron radiation. High-efficiency particulate air-fil-
tered ventilation will be required in process area.

Utilities and Services

Utilities required will include 120/208/480 VAC for instruments, CCTV, the can-
ister conveyor, the two overhead bridges (the robot and crane bridges), and facil-
ity lighting. Compressed air will be required for pneumatic tool operation.
Wastes will consist of paper, failed equipment, and cleaning supplies.

Interfaces

Interfaces will include the puck can transport system, canister transport, and
waste management. The material /cans/canisters will be entered into the plant
MC&A system.

5.1.3.2 Canister Transport
Module 3.3, Block Flow Diagram P-204

Process Description

A loaded canister is retrieved from storage by a remotely operated crane. The
crane places the loaded canister into a transport cask. Canister restraints are
emplaced in the cask to stabilize the canister during transport. The cask head is
then installed on the cask and the cask is lowered by crane onto a transfer cart in
the exit tunnel. In the truck loading bay, a crane will pick up the cask and place
it on a transport vehicle. The transport vehicle, with safeguards and security
protection and surveillance, moves the loaded cask to the DWPE.

Functional Requirements

Cask loading will also require remote operation due to high radiation levels. The
process area in the PIP cask loading area will be provided with compressed air
for pneumatic tools, and shielding for gamma and neutron radiation. High-effi-
ciency particulate air-filtered ventilation will be required in process area.

Utilities and Services

Utilities required will include 120/208/480 VAC for instruments, CCTV, the
overhead bridge cranes in both the cask loading area and the external truck bay,
the cask transporter, and facility lighting. Compressed air will be required for
pneumatic tool operation. There should be no process waste. Wastes will consist
of paper, failed equipment, and cleaning supplies.

Interfaces

Interfaces will include the DWPF receipt and handling, canister transport, and
waste management. The canisters will be entered into the plant MC&A system.

5.1.3.3 Defense Waste Processing Facility Receipt and Handling
Module 3.4, Block Flow Diagram P-204
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Process Description

Casks with loaded canisters are received by transport vehicle at the DWPF dock.
The casks are opened, and the canisters are transferred to the DWPF melt cell for
storage. The canisters are retrieved from storage, placed under the melter pour
spout, and filled with high-level waste glass. The glass-filled can-in-canister is
processed through cooling, decontamination, and closure plug installation. The
completed, glass-filled canister is transferred to the GWSB until final disposition.

Functional Requirements

Canister receipt at the DWPF will require a shielded lift truck for movement of
the canister due to high radiation level.

Utilities and Services

Utilities required will include 120,/208/480 VAC for instruments, CCTV, the over-
head bridge crane in the truck bay of the DWPF, and facility lighting. There should
be no process waste. Wastes will consist of paper, failed equipment, and cleaning
supplies.

Interfaces

Interfaces will include the DWPF process and waste management. The canisters
will be entered into the plant MCé&A system.

5.1.4 International Atomic Energy Agency Accommodations

Process Description

In support of U.S. nonproliferation policy, DOE will make plutonium that is sur-
plus to the nation’s defense requirements available for verification and inspec-
tion by the IAEA, provided that no classified information is revealed. Since the
PIP will be an unclassified facility, IAEA representatives are expected to be
offered unrestricted access to allow the IAEA to perform inspection verification
of the SNM processed in the plant. The specific details of the inspections (e.g.,
escort protocols and notification prior to inspection) are to be negotiated with
the IAEA. Regular technical discussions between the IAEA, DOE, and the plant
operator during both design and operation of the PIP will assure that the facility
can accommodate IAEA requirements.

Functional Requirements

The following major elements will be provided in the facility design and operat-
ing protocols: :

* A clearly identified portion of the facility for IAEA verification and surveil-
lance activities, including record processing, calibrating and repairing instru-
ments, and loading/unloading cameras

» Space for IAEA-supplied cameras and data recording equipment located at
selected strategic locations (e.g., the plutonium storage vaults) for monitor-
ing entry and removal of containers
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* Power and support utilities to support IAEA monitoring and surveillance
equipment

¢ Submittal of summary material accountability data at defined points in the
process and negotiated intervals

* Verifying material accounting data and appropriate containment and surveil-
lance systems for IAEA activities such as those that will allow:

— the IAEA to witness key measurement point (KMP) transactions

— IAEA inspectors to make independent measurements at selected
agreed-upon KMPs

— the IAEA to obtain independent samples prepared for IAEA analysis
from the operator

— space and support systems required for IAEA containment and
surveillance systems such as CCTV, video recorders, tamper-indicating
seals, and selected material transfer monitoring devices

» IAFEA inspector access to the facility at negotiated periods and prior notice times

» Operator assistance as required to provide appropriate samples, process
data, measurements, and escorts.

Utilities and Services

Utilities required will include 120/208 VAC for instruments, CCTV, and facility
lighting. There should be no process waste. Wastes will consist of paper, failed
equipment, and cleaning supplies.

Interfaces

Interfaces will include the MC&A system, all process systems, safeguards and
security, and waste management.

5.1.5 Waste Management

Process Description

Transuranic waste will consist primarily of job control waste, metal cladding
from plutonium oxide and alloy fuel elements, HEPA filters, empty cans, and
failed equipment. The TRU waste, including empty containers, will be assayed
prior to leaving the material access area (MAA) for MC&A purposes and will be
certified to meet the waste acceptance criteria (WAC) for the Waste Isolation
Pilot Plant (WIPP). The waste will be inspected, packaged in drums or special
containers, and assayed for accountability. The packages are shipped to an inter-
im storage facility in E-Area, radiographed, certified, and transported to WIPP.
Transuranic waste that does not meet the WAC will be stored in E-Area for treat-
ment/repackaging in a future SRS TRU Waste Facility.

Small amounts of liquid TRU waste generated during decontamination or other
operations will be absorbed or solidified and treated like solid TRU waste.
Larger quantities of liquid waste would be loaded into containers and shipped
to the Effluent Treatment Facility in H-Area for treatment.

Low level waste will include job control waste, combustibles, filters, metal and
glass. Solid LLW will be packaged in B-25 (90 ft3) metal boxes or drums and
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transported to the SRS LLW Disposal Facility for disposal in waste vaults in E-Area.
Liquid LLW would be packaged and shipped to the Effluent Treatment Facility.

Mixed LLW will include items similar to those described for LLW but including
hazardous waste components. Administrative procedures will minimize genera-
tion of this waste. Mixed LLW will be transferred to the CIF adjacent to H-Area
for incineration or to a future SRS Hazardous/Mixed Waste Disposal Facility for
treatment/disposal.

Maintenance work may generate wastes such as lubricants, solvents, paints,
coolants, and batteries. Hazardous waste will be transferred to the CIF for
incineration or to a future SRS Hazardous/Mixed Waste Disposal Facility for
treatment/disposal. Hazardous waste may also be shipped to an offsite com-
mercial facility.

The nonhazardous waste generated during operations will include liquids and
solids. Liquid sanitary waste will be sent to the existing sanitary sewer system in
F-Area. Solid waste, such as office and shop waste, will be sent to the SRS sani-
tary landfill. Cooling tower blowdown and steam condensate will be treated, if
necessary, and discharged to a permitted outfall.

Functional Requirements

The gloveboxes will be provided with a dry nitrogen atmosphere and shielding
for gamma and neutron radiation. High-efficiency particulate air-filtered ventila-
tion will be required in the gloveboxes and process rooms. The process area will
be provided with alpha air monitoring, criticality monitoring, and a physical
protection alarm system.

Utilities and Services
Utilities required will include 120/208 VAC for instruments and facility lighting.
Interfaces

Interfaces will include the MC&A system, all process systems, safeguards and
security, and site waste management.

5.1.6 Analytical Laboratory

Process Description

Analytical laboratory facilities will be provided to support operations in the PIP.
A portion of these facilities will be located inside the PIP MAA and the remain-

der in the existing analytical laboratories in Building 772-F. This equipment will
be used to support in-process control of operations in the facility and are gener-
ally considered to be destructive in nature.

Determination of plutonium mass and isotopic distribution in feed or in-process
materials to support material MC&A requirements are not analytical laboratory

activities. Further, quality control inspections of the compacted (green) and sin-

tered pucks also are outside the analytical laboratory scope.
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Analytical laboratory support for the PIP includes the following operations:

¢ Sample Collection. Samples of in-process materials will be collected at selected
gloveboxes in the PIP. These samples will be transferred via a vacuum trans-
fer system to a sample preparation glovebox where the samples will be put
into laboratory containers. The laboratory containers will be transferred out
of the glovebox via central research or equivalent type glovebox cans/ports.
The samples will be taken to the analytical laboratories located in Building

772-F for analysis.

In addition, samples of ceramic precursor material, lubricants, binders, and
the uranium oxide will be collected on a statistical basis. These samples will
be collected in the various PIP storage areas for the materials, placed in
appropriate containers, and transferred to the analytical laboratory, Building
772-F, for analysis. These samples are collected for quality assurance purpos-
es, to assure that the materials are acceptable for use in the ceramic immobi-

lization process.

* Oxide Wash Glovebox Analyses. Samples of impure oxides received at the
impure oxide feed prep glovebox will be analyzed using x-ray fluorescence
equipment located in the glovebox. The results of these analyses will be used
to verify which materials are processed for halide removal. In addition, the
“washed” solid oxide will be analyzed using the x-ray fluorescent equip-

ment. This is done to verify acceptability for the immobilization processes

prior to transferring the material to the in-process storage vault.

Building 772-F facilities will be capable of determining the physical and chemi-
cal properties of solid feed materials and of process solution taken from the
impure oxide feed preparation glovebox.

Liquid samples for process control will be collected during the oxide washing
process prior to filtration and calcination. These samples will be transferred to
the analytical laboratory in Building 772-F via the sample preparation glovebox.

Functional Requirements

Gloveboxes will be provided with a dry nitrogen atmosphere and shielding for

gamma and neutron radiation. High-efficiency particulate air-filtered ventilation

will be required in the gloveboxes and process rooms. The process areas will be
provided with alpha air monitoring, criticality monitoring, and a physical pro-
tection alarm system.

Equipment requirements will include x-ray fluorescence analytical analysis equip-
ment, sample handling equipment, equipment/tools for collecting samples at the
various process gloveboxes, equipment for transferring solid samples (from stan-
dard material transport containers to laboratory transfer cans), equipment for
loading liquid samples into laboratory transfer cans, decontamination equipment,
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MC&A equipment, transfer port, bagout port, and vacuum transfer system.

LItilities and Services

LB PR IR Al

for instruments, tooling and equip-
ment, and facility lighting. Transuranic waste and low-level wastes will consist of
glovebox gloves, failed equipment, windows, and filters. Uncontaminated waste

generated will include paper, gloves, failed equipment, and cleaning supplies.
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Interfaces will include the MC&A system, all process systems, and waste

management.

5.1.7 Control Rooms

Process Description

The PIP will have a main control room and a number of strategically located local
control rooms. The main control room will interface with all the local control rooms

and will be capable of monitoring all operations in the facility. The main control
room will in general have the capability to control (requires an enabling signal from
the local control rooms) all major operations in the facility. The main control room
will also provide the primary control for those facility operations and activities that
affect, or involve, the facility in general, such as the movement of materials
between gloveboxes in the facility via the materials transport system or AGV.

The local control rooms will be located near the modules or operations that they
control. These local control rooms will provide the primary control source for
controlling facility operations near their location.

Functional Requirements

The main control room will have the following functional requirements:

MC&A computer

Health protection computer

AGYV control computer

Other process control computers as determined during the design phase
Monitors for viewing operations in the facility via CCTV

Instrumentation for monitoring the status of all major operations in the facility
Instrumentation, including alarms, for monitoring radiation levels in the

facility, inciuding the status of the continuous air monitors (CAMs})
* Secondary controls for all major operations in the facility (requires an
enabling signal from the local control rooms}

 Office facilities for the shift supervisor.

Local control rooms will have computers and instrumentation as needed to con-
trol the specific operations under each control room’s purview.

All control rooms will have facility heating, ventilation, and air conditioning
(HVAC) with additional conditioning as recommended by the control instru-
mentation/computer manufacturers.

Litilities and Services
Utilities required will include 120/208 VAC for instruments, computers, consoles,
CCTV, and facility lighting. Uninterruptible power supply (UPS) will be required

for critical instruments, computers, and safety functions. Uncontaminated waste
generated will include paper, failed equipment, and cleaning supplies.

41




UCRLID-131617 Rev. 1
PIP-98-115

Interfaces

The main control room interfaces will include:

» All major facility operations via local area network (LAN) for secondary con-
trol

» Selected process areas via process control computers located in the room
¢ All local control rooms via LAN and communications lines

» All facility MC&A operations via LAN, SRS MC&A data system via encrypt-
ed data lines or removable storage media, IAEA area via authenticated data
lines

¢ All facility radiation monitors, including CAMs via LAN, AGV via radio sig-
nal, materials transport system via control system, facility ventilation sys-
tems, electrical and communication systems, and waste packaging.

The local control room interfaces will include:

* Operations equipment under control room'’s purview via LAN
Materials transport system via control system

* Main control room via LAN

Facility HVAC systems

¢ Electrical and communications systems

* Waste packaging. :

5.1.8 Material Access Area Support Rooms/Facilities

A number of support areas and rooms are included in the material access area
and include a second floor area above the main MAA process floor. A physical
description, including functional features, interfaces, and waste generated in
these areas is included in the following sections.

5.1.8.1 Automated Guided Vehicle Maintenance

Process Description
A maintenance/service area for the AGVs will be provided.
Functional Requirements

Functional requirements included:

* A room sized to allow maintenance operations on one AGV while the battery
on a second AGYV is being charged

¢ A standard door sized for passage of AGVs
* A battery charging station with hood to collect off-gases
* A hydraulic or mechanical lift to raise AGVs for undercarriage maintenance

* Miscellaneous tools and repair equipment and instruments as recommended
by the AGV manufacturer

Storage for tools and repair equipment/instruments.
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Ltilities and Services

Utilities required will include 120/208 VAC for instruments, tooling and equipment,

battery charging, and facility lighting. Uncontaminated waste generated will include
paper, failed equipment, hydraulic fluids, oils, grease, and cleaning supplies.

Interfaces

The AGV maintenance room interfaces will include all major facility MAA
process corridors, control rooms, and waste management.
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5.1.8.2 Contaminated Maintenance Room

Process Description

A maintenance area for routine repair and service o e
will be provided. Major or non-routine repairs may be performed in other SRS
maintenance shops.

Functional Requirements

Functional requirements include:

» A room with standard door with air lock, sized for passage of the largest
equipment expected to be repaired

» Work benches with hoods, tools, and instruments required for routine
repairs of facility contaminated equipment

e Storage for repair tools and equipment and for inventory of frequently
required spare parts

s Decontamination equipment
« Hoisting equipment {monorail or portable jib crane).

Utilities and Services

Utilities required will include 120/208 VAC for instruments, tooling and equip-
ment, and facility lighting. Transuranic waste and low-level wastes will consist
of failed equipment and parts, and decontamination wastes. Uncontaminated
waste generated will include paper, failed equipment, hydraulic fluids, oils,

grease, and cleaning supplies.

Interfaces

The contaminated maintenance room interfaces will include all major facility
MAA process corridors, process rooms, and waste management.

5.1.8.3 Flectrical and Instrumentation Maintenance Room

Process Description

A maintenance area for routine repair and service of electrical and electronic
equipment and instrumentation will be provided. Major repairs or non-routine
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repairs may be performed in other SRS electrical and instrumentation (EéI)
maintenance shops.

Functional Requirements

Functional requirements include:

* A room with standard door with air lock, sized for passage of the largest
equipment expected to be repaired

¢ Work benches with hoods, tools, and instruments required for routine
repairs of facility contaminated equipment

e Storage for repair tools and equipment and for inventory of frequently
required spare parts

* Decontamination equipment
» Hoisting equipment {monorail or portable jib crane).

Litilities and Services

Utilities required will include 120/208 VAC for instruments, tooling and equip-
ment, and facility lighting. Uncontaminated waste generated will include paper,
failed equipment and parts, and cleaning supplies.

Interfaces

The electrical and instrumentation maintenance room interfaces will include all
major facility MA A process corridors, process rooms, and waste management.

5.1.8.4 Empty Magazine and Canister Storage

Process Description

A room will be provided for the storage and receipt inspection of empty maga-
zines and canisters. The room will be lift-truck accessible.

Functional Requirements

Functional requirements include:

+ A room with an access door sized for passage of lift trucks delivering empty
magazines from the south dock

» A passage door into the magazine loading area

* A hatch for placing empty canisters onto the canister conveyer

* A storage area with capacity for about 200 magazines (2 weeks’ operating
supply}

* An area and equipment to allow visual and dimensional inspection of maga-
zines at rate of seven per day and canisters at rate of one per day

A canister storage area with capacity for 20 empty canisters (2 weeks’ operat-
ing supply)
e Lifting equipment for handling canisters.
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Utilities and Services

Utilities required will include 120/208 VAC for instruments, toolir
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ment, and facility lighting. Uncontaminated waste generated will i‘gcludeypaper,
failed equipment, and cleaning supplies.

Interfaces

Interfaces will include the magazine loading area, the canister loading area,
MC&A system, and waste management.

Functional Requirements

The room will be located on the top level of the PIP above the ceramic process-
ing stack and will be lift-truck accessible. An access door sized for passage of lift
trucks carrying 55-gallon drums is required. The room will have space for drum
storage with a capacity for 10 to 20 drums. A hood for removing drum heads is
needed to allow transfer and laboratory sampling of oxide.

Litilities and Services

Utilities required will include 120/208 VAC for instruments, equipment, and
facility lighting. Low level waste may be generated and will be disposed of
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ment, and cleaning supplies.

Interfaces

Interfaces will include the immobilization processing stack, MCé&A system, and
waste management.

5.1.8.6 Ceramic Precursor Storage

Process Description

A room will be provided for the storage of drums/boxes of ceramic precursor
feed materials including ceramic materials, ceramic lubricants, and binders.
Functional Requirements

The room will be located on the top level of the PIP above the ceramic process-
ing stack and will be lift-truck accessible. An access door sized for passage of lift

trucks carrying 55-gallon drums or pallets is required. The room will have space
for up to 2 months’ operating capacity.
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Utilities and Services

Utilities required will include 120/208 VAC for instruments, equipment, and
facility lighting. Uncontaminated waste generated will include paper, failed
equipment, and cleaning supplies.

5.1.8.7 Cold Supply Storage

Process Description

A room near the first-level entry location will be provided for the storage of gen-
eral supplies used in the PIP MAA. The items to be stored in this area will
include office supplies, recorder chart paper, miscellaneous hardware items, and

s arnvndler o i

Functional Requirements

A room with an access door sized for passage of lift trucks and pallets is
required. The room will have storage shelves and cabinets. The room will be lift-
truck accessible.

Utilities and Services
Utilities required will include 120 VAC for facility lighting. Uncontaminated
waste generated will include paper, general packing materials, card board boxes.

Interfaces

The storage room interfaces with all areas of the PIP to provide supplies.

5.1.8.8 Health Protection Area

Process Description

A room will be provided in the MAA, near the personnel entry and exit area,
for health protection (HP) facilities and equipment. This area will have equip-
ment for assessing the contamination on wipes used to survey for transferable
contamination on equipment and containers being handled in the facility. The
area will also be provided with portable equipment for use in monitoring the
radiation levels in any area of the facility. Facilities and equipment for the
decontamination of personnel will be provided. A personnel monitoring sta-
tion for all personnel exiting the MAA will be provided in the hallway near the
HP area.

46




UCRLID-131617 Rev. |
PIP-98-115

Functional Requirements

Functional requirements include:

* Aroom with an access door sized for passage of personnel and the largest
equipment item in the room

* A protective clothing storage area

¢ A personnel decontamination area with lavatories and shower

* A “status board” for displaying the real time status of all HP-related monitors
(CAMs, nuclear incident monitors [NIMs], area radiation monitors [ARMs],
and fire alarms) in the PIP. This board will include both audible and visual
alarms to signal unacceptable conditions detected by each monitoring device

* Contamination swipe counters

* Personnel monitoring equipment for contamination and metal detection in
the hallway near the HP area

* Portable HP equipment (portable CAMs, ARMs, friskers, etc.)

* Storage facilities for portable HP equipment, instruments, and calibration
sources

* Shielding requirements for walls (to be determined by ALARA analysis).

Utilities and Services

Utilities required will include 120/208 VAC for instruments, equipment, and
facility lighting. Low level waste will be generated from swipes and LLW water
from the personnel shower and lavatory wash water. Uncontaminated waste
generated will include paper, failed equipment, and cleaning supplies.

Interfaces

The HP area interfaces with all areas of the PIP to provide HP support.

5.1.8.9 Contaminated Waste Water Collection System

Process Description

A water drain system will be provided for collecting all waste water, including
fire water, that is normally not contaminated, but has a potential for being conta-
minated. The water will be collected and monitored for contamination.
Uncontaminated water will be released to an appropriate outfall. Contaminated
waste water will be transferred to an appropriate existing contaminated liquid
waste treatment facility at the SRS.

Functional Requirements

A room with an access door sized for passage of personnel and tanks is required,
as well as shielding requirements for the walls. The room will be designed to act
as secondary containment for the contents of the largest tank in the room with
collection trenches and floors sloped to drains. A drain to an outfall for unconta-
minated water and a pump for transferring contaminated water to a tank truck
are required.
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Utilities and Services

Utilities required will include 120 VAC for pumps and facility lighting. Storage
of uncontaminated water with potential for contamination (no liquid waste gen-
erated in the area) may be required.

Interfaces

The collection system interfaces include waste management, water generating

areas via piping and floor trenches and drains, the health protection decontami-
nation shower and lavatory, and the sample preparation area.

5.1.8.10 Elevators

Process Description

Elevators for transport of personnel, equipment, and materials will be provided
in locations to be determined during the design phase. The design of these ele-
vators will include the elevator vestibules and mechanical equipment rooms.
Functional Requirements

All elevators will be designed to commercial standards. The freight elevator will
be designed for cargo loads that are 125% of the maximum load expected during
facility operation, including weights of lift truck, lift truck cargo, and all person-
nel (operating, security, and HP) accompanying the material movement.
Elevator vestibules will be sized in accordance with the elevator usage.

Utilities and Services

Utilities required will include 120/208 VAC for motors and facility lighting.

Interfaces

The elevators are part of the PIP personnel and material movement capability.

5.1.8.11 Offices, Conference Room, Support Storage Areas, and
Janitorial Closet

Process Description

Rooms will be provided in the MAA for shift supervisor offices, a conference
room, janitorial closet, and several support storage areas.

Functional Requirements

Offices will be furnished with standard office furniture and equipment and with
telephone and data cable connections to the SRS computer LAN for each occu-
pant of the office. Conference rooms will be sized for a minimum of 40 occu-
pants and with standard conference room equipment, including telephone, con-
nection to the SRS computer LAN, and SRS TV cable.
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A minimum of two janitorial closets—one for the radiological buffer area and

one for the clean area—are required. Each janitorial closet will have storage for
ja_n_itnria] supplies and equipment and a sink. This sink is drained to the facility
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contaminated water collection system in the radiological buffer area and to the
sanitary waste water system in the clean area.

Utilities and Services

Utilities required will include 120 VAC for equipment and facility lighting.
Wastes will include solid sanitary waste (miscellaneous materials, including
office trash and packaging material) and liquid sanitary waste with potential for
contamination (janitorial closet sink drain).

Interfaces

Interfaces will include the PIP corridors and contaminated water collection system.

5.1.9 Material Transport System

The PIP processing area utilizes a number of handling systems for transporting
solid material during the materials receiving, processing, and shipping opera-
tions. The following section provides descriptions of the major materials han-
dling systems associated with the facility.
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Process Description
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An overhead material transport system will transport process materials as wel
as small tools and equipment. The transport system will be designed such that
most components of the system requiring maintenance are located outside the
material confinement boundary. To simplify the system design, the transfer sys-
tems will be designed to handle two types of standard cans as well as furnace
and transport trays between the PIP gloveboxes and areas. All transfers of mate-
rials, tools, and equipment between the PIP gloveboxes and areas will be made
using one of the cans or tray types.
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The desion of these transnort systems will have provisions for minimizip_g the
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spread of contamination to the extent practicable. The transport systems located
outside the gloveboxes will include a confinement system transport tunnel.

Functional Requirements

The following functional requirements are required for the transport system:

¢ Standard cans and trays for transporting materials, tools, and equipment.

¢ Dollies or carts designed for transporting standard cans and trays (located
inside the confinement barriers.)

* Drive mechanisms located outside the confinement barrier.

* An elevating system to raise the cans/trays from the glovebox elevations to
the overhead transfer tunnel elevations.
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¢ Docking stations for transferring the transport cans/trays between the ele-
vating system and the overhead transport system.

* Docking stations inside the gloveboxes and areas where the transport sys-
tems will interface with other portions of the transport svstem (e.g., interface
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between the inter- and intra-glovebox transport system) ‘and with equipment
and processes within the gloveboxes.

¢ Confinement systems for elevating and overhead transport systems located
outside gloveboxes. Some of these confinement systems will be inerted.
Airlocks may be required between some transport systems and the gloveboxes.

¢ Shielding (as determined by ALARA analysis).

* Control systems located near the area of operation and with communication
with the main control room.
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tracking materials being transported. (Typically, these are located in the
gloveboxes/areas and may be shared with the glovebox/area systems.}

i
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Utilities and Services

Utilities required will include 120/208 VAC for motors, lighting, and equipment
support. Transuranic and low level wastes will include failed equipment.
Hazardous wastes may include lubricating oils and grease. The transport sys-
tem’s confinement will generally have a recirculating nitrogen atmosphere.

Interfaces

Interfaces will include all processing gloveboxes, an intra-glovebox transport
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5.1.9.2 Intra-Glovebox Transport System

Process Description

Shorter transport systems of a similar design to the overhead inter-
glovebox/area transport system will be used for material movements inside the
gloveboxes. The type of transport system used in the gloveboxes will be deter-
mined during the design phase and will be dependent on the specific apphca—
tion. To the extent practicable, movement of materials, tools, and equipment in
the gloveboxes will use the same can and tray designs as used by the transport
systems outside the gloveboxes.

Functional Requirements

The following functional requirements are required for the intra-glovebox system:

» Standard cans and trays for transporting materials, tools, and equipment.

* Dollies or carts designed for transporting standard cans and trays (located
inside the glovebox barriers).

e Drive mechanisms located outside the glovebox confinement barrier and
coupled using a magnetic coupling technology or equivalent with the dol-
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* Docking stations inside the gloveboxes and areas where the transport sys-
tems will interface with the overhead material transport system; i.e., inter-
face between the inter- and intra-glovebox transport systems, and with
equipment and processes within the gloveboxes.

» Control systems located near the area of operation and with communication
with the main control room.

e MC&A equipment and instrumentation for tracking materials being trans-
ported. (Typically, these are located in the gloveboxes/areas and may be
shared with the glovebox/area systems.)

Utilities and Services

Utilities required will include 120/208 VAC for motors, lighting, and equipment
support. Transuranic and low level wastes will include failed equipment.
Hazardous wastes may include lubricating oils and grease.

Interfaces

Interfaces will include an overhead inter-glovebox transport system elevating

equipment, processing equipment inside the gloveboxes, glovebox ventilation
systems, and an MCé&A system.

5.1.9.3 Puck Can Transport System

Process Description

A transport system for moving loaded puck cans from the product NDA area to
the magazine loading area will be provided.

Functional Requirements

The transport system will be similar to the overhead transport system with the
following exceptions:

* It will be designed to handle puck cans

» It will have elevating equipment to raise the cans to an overhead floor trans-
port system

* It will not require a confinement system, but may require shielding (as deter-
mined by ALARA analysis).
Utilities and Services

Utilities required are similar to those described for the overhead material trans-
port system.

Interfaces

Interfaces are generally similar to those described for the overhead material
transport system.

51




UCRL-ID-131617 Rev. i
PIP-98-115

5.1.9.4 Automated Guided Vehicles

Process Description

Automated guided vehicles will be provided for transporting plutonium bearing
materials in 3013 and 2R type containers. These containers will be transported
from the APSF to the PIP. Movements of these containers in the APSF will be
performed using an AGV provided by the APSF project. This APSF AGV will
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tainers to a portal through the APSF east exterior wall and connected to a tunnel
to the PIF. An AGV provided by the PIP project will retrieve the container from
the portal and deliver the container to the lag storage area in the PIP. During the
tunnel movements, the AGV will pass through the entry portal connecting the
tunne] to the PIP. At the lag storage vault, the AGV will place the container on a
portal device that will pass the container into the vault for storage by an in-vault
stacker /retriever.

The AGV will also be used to retrieve containers from the lag storage vault
portal device and will deliver the containers to the sorting giovebox container
entry station.

The AGV is remotely controlled from the local control, conversion and material
handling, and main control rcoms using a laser triangulation guidance system
or something similar. It uses an AGV mounted laser to detect/follow targets
located on the facility / tunnel walls.

The AGV will be commercial standard equipment that will be modified to carry
the 3013 and 2R containers and may be equipped with safeguards and security-
mandated instrumentation. The AGV will be equipped to allow local pendant-
type control.

Functional Requirements

The AGV system will:

* Use a commercially available AGV modified to meet special PIP

container handling and security requirements
* Have a battery charging system (to be located in the AGV maintenance area)
* Interact with laser wall targets.

Utilities and Services

No utilities are rpmnrpd Automated Qulded vehicle batteries are charged in the
AGV rnamtenance room and the AGV is controlled from the control room.
Hazardous wastes are generated (in the form of used batteries) by the AGV

maintenance room.

Interfaces will include APSF, lag storage area, sorting glovebox portals (contain-
er placement and retrieval), control rooms, AGV maintenance area (including
battery charging station), PIP entry portal, various PIP corridors, and the MCé&A
system.
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5.1.9.5 Canister Conveyer

Process Description

A conveyer will be provided for conveying canisters sequentially from the clean
canister storage area to the canister loading/capping area, and then to the
loaded canister storage area.

Functional Requirements
A conveyer with capacity to move a loaded canister is required.
Litilities and Services

Utilities include 120/208 VAC for motors and support equipment. Hazardous
waste is generated in the form of lubrication oils and grease.

Interfaces

Interfaces include materials handling equipment for:
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Loading puck-filled magazines in the canister loading area
Placing and securing a temporary canister cap in the canister capping area
Removing canisters in the loaded canister storage area.

* o @

5.1.9.6 Cask Transporter and Transport Casks

Process Description
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PIP to the DWPE. Design of the transporter, including casks, will comply with
the requirements of DOE Order 460.1, Packaging and Transportation Safety, and
WSRC Manual 19Q, Transportation Safety. The design will assume a maximum
transit time of one hour to accommodate leaving the PIP and docking at the

DWPF unloading facilities.
Functional Requirements

The following functional requirements are required for the AGV system:

» A tractor/trailer transport with capacity to haul three loaded canisters in
transport casks from the PIP to the DWPF loading dock

» Reusable transport casks approved for onsite transportation of a loaded-can-
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. Shleldmg (as determined by ALARA analysis)

* Security features as specified by the cognizant SRS safeguards and
security Integrating Contractor.
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Litilities and Services

Services include diesel fuel, motor oils, brake fluids, and motor coolants.
Hazardous waste is generated in the form of motor oils, brake fluids, and
motor coolants,

Interfaces

Interfaces include the PIP cask lnadmg area, the DWPF cask unloadin

the SRS security system as defined by ' the cognizant SRS safeguards g and ecur;t;r
Integrating Contractor.

ne area, and

5.1.10 Administrative Support Building and Foyer

A number of facility support buildings and services separate from the MAA will
be provided by the PIP project.

5.1.10.1 MAA Entry Control Area (Building Foyer)

Process Description

Fa vk 22 N 8 DT

The entry conirol facility (ECF) for personnel entering the PIP will be located in
the foyer between the PIP MAA building and the PIP administrative support
building.

Functional Requirements

The following functional requirements are required for the MAA entry control
area:

. The adxmmstrauve support building and foyer will be built to uniform
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¢ Entry control facility equipped as directed by the cognizant safeguards and
security Integrating Contractor

* X-ray fluoroscope for inspecting packages, brief cases, etc.

e Security monitoring room with equipment and instrumentation as
specified by the cognizant safeguards and security Integrating Contractor

s Access to change rooms
* Access to the MAA.

Litilities and Services

Utilities will include 120 VAC for access equipment and general facility lighting.
Sanitary waste will be generated in the form of miscellaneous office-type materials.

Interfaces

Interfaces include the SRS and PIP safeguards and security systems, communica-
tions systems, and the administrative support building waste collection system.

i
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5.1.10.2 Change Rooms

Process Description

Men’s and women’s change rooms will be provided on the first level of the
administrative support building and near the ECF to the PIP MAA. Each room
will have rest room facilities (commodes and lavatory showers), including areas
for drying, lockable (combination lock or padlock) lockers, a dressing area, stor-
age areas for dry and wet towels, and storage areas for clean and dirty modesty
clothing. The rest room facilities will be in a separate room, but accessible from
the dressing and shower facilities.

Functional Requirements

The design of the change rooms will assume that 50% of the facility occupants
will be of each gender. The design basis sizing of the rooms and facilities will be
for 125% of the maximum number of personnel expected to occupy the PIP
MAA. The design will assume that the rest room facilities will also be used by
the personnel located on the first floor elevation of the main support building
and will be sized accordingly.

Utilities and Services

Utilities will include 120 VAC for general facility lighting and electrical support.
Both liquid and solid sanitary waste will be generated. Domestic water will be
provided for shower and lavatory use as well as drinking water.

Interfaces

Interfaces include entry/exits to

¢ The PIP ECF

s The administrative support building dock via hand trucks or carts (for
receiving and shipping laundry items)

» The public address (PA) system speakers.

5.1.10.3 Other Administrative Support Building Rooms/Areas
Process Description

Other rooms and areas in the administrative support building include:

¢ First- and second-floor break rooms
Truck dock

Receiving and storage area

Conference room (second floor)

Offices and cubicle office area

Second floor restrooms

Elevators, equipment rooms, and foyers
Stairwells

Support areas

Janitor closets (one each floor).
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Functional Requirements
These areas are to be designed to UBC requirements.
Litilities and Services

Utilities will include 120 VAC for general facility lighting and electrical support.

RAth liaid and enlid canitary wactoe will he conarated DNomeoctics watar n'ri" h

LAJUL u\.iulu Clitd DULIUL JALUIAL Y FYAOLL FY L VU Slidillidivid. /UM OouL FYdatel ALz ve
provided for drinking water.

Interfaces

Interfaces include other areas in the administrative complex.

5.2 Site and Building Requirements

Until DOE transitions its facilities to external regulation, the DNESB is assumed
to provide safety oversight for the PIP project. Accordingly, the PIP will be
designed, constructed, operated, and deactivated in compliance with applicable
DOE orders and with federal, state, and local laws and regulations. The PIP, at
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The design life for the facility will be 20 years, which includes a planned operat-
ing life of 10 years to be followed by a decontamination and deactivation (D&D)
period of 3 years.

5.2.1 Capacity

The PIP is designed to immobilize 50 MT of plutonium in a ten-year operating
time period. A breakdown of plutonium feed materials is shown in Table 5.1. In
addition to plutonium, the feed materials also contain about 16.6 MT of uranium
and 5 MT of impurities. Operations will be three shifts per day, seven days per
week. Some process systems may have sufficient capacity to permit operating less
than three shifts per day. Allowing time for maintenance, accountability shut-
downs and other downtime, there will be 200 days/yr of production time.
Therefore, the nominal plant throughput is 25 kg/day of plutonium and the annu-
al plutonium throughput is 5000 kg/yr. This corresponds to an annual product
rate of about 182 DWPF HLW glass canisters, each containing about 27.5 kg pluto-
nium. For the 18.2 MT of plutonium case, about 67 DWPF HLW glass canisters,

each containing about 27.5 kg of plutonium would be produced annually.

5.2.2 Building Design

The building materials, properties, and components will be designed to be con-
sistent with a 20-year life span for a permanent facility. The building size will be
the minimum necessary space to provide for process and support functions.

The facility layout will provide separation of administrative and support person-

nel from operations and process activities. The layout will be based on segrega-
tion of facility functional areas in compliance with the ALARA requirements

56




UCRLAD-131617 Rev. |
PIP-98-115

Table 5.1. Feed Materials to PIP.

Category Plutonium Weight (MT)
Plutonium oxide {clean metal and pits} 31.8
Clean oxide 1.7
Impure oxide 6.4
Uranium/plutonium oxide 0.9
Impure metal 34
Plutonium alloys 1.0
Oxide reactor fuel 1.3
Alloy reactor fuel 35
Total 50.0

described in 10 CFR 835. The first level of segregation should separate process
areas from nonprocess areas. Within process areas, rooms that have no radioac-
tive material should be separated from rooms that contain radiocactive material.

The following guidelines will be used in the PIP layout:

e Facility functional areas will be segregated based on process flow, accessibili-
ty, shielding, and contamination control requirements.

» Rooms that are functionally and operationally alike will generally be grouped
together. Where practical, rooms that require substantial shielding of the
radioactive material and a minimum of manned access will be grouped in
adjacent areas of the facility to increase cost effectiveness.

* Rooms with radioactive contamination potential will be co-located to help in
contamination control, access control, and HVAC design.

» Components containing radioactive and potentially hazardous materials will
be maintained separate from clean components.

The plant systems, structures, and components {S5Cs) will be classified accord-
ing to their safety-related functions. Each SSC will be evaluated in terms of its
importance in protecting the safety of personnel and the public and in avoiding
an unacceptable loss, in accordance with DOE Order 420.1, DOE-STD-1020-94,
and DOE-STD-1021-93. The performance category to be used for determination
of the natural phenomena hazard (NPH) loads in design of the S5Cs will be
determined per DOE-STD-1021, Section 2.5. Plant structures, systems, and com-
ponents whose failure could impact the function of higher classification 55Cs
will be supported and anchored in a manner to recognize adverse interaction
effects. The plant systems, structures, and components supports will be designed
and constructed per the criteria of Westinghouse Savannah River Company
(WSRC) Manual WSRC-TM-95-1, Standard No. 01060, for the appropriate per-
formance category.

Design of foundations and retaining walls will be in accordance with the para-
meters developed in the geotechnical report for the plant site. In-structure floor
response spectra will be developed during the design. The plant systems, struc-
tures, and components not identified in WSRC Manual WSRC-TM-95-1,
Standard No. 01060, will be designed to the UBC. Building occupancies will be
based on the requirements of the UBC. Means of egress from the building will
conform to NFPA No. 101, Life Safety, and UBC Chapter 33.
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The facility will contain areas for radiological support functions, including a
health protection area with office, a counting equipment and records storage
space, an instrument storage and equipment decontamination area, and a per-
sonnel decontamination facility near the process area per DOE 6430.14A, 1300-6.6.

Men'’s and women's protective clothing change rooms will be provided. These
rooms will be adjacent to shower facilities. Facilities for removing protective
clothing and for personnel monitoring will be provided at the exit from the
contamination area per DOE 6430.1A, Section 1300-6.8, and WSRC Manual 50Q),
Chapter 1, Article 128. The design will provide safe storage of contaminated
protective clothing to ensure that contamination does not spread beyond the

storage container.

The safeguards and security features of the process building will be in accor-
dance with DOE Orders 5632.1C and 5633.1B, DOE Manual M 5632,1C-1, and
WSRC Manual 7Q). Rather than relying solely on the use of security forces, the
building design will include physical barriers and activated delay systems to
achieve the design basis delay time for access to the SNM in the facility by unau-
thorized, well-armed adversaries.

Material access areas containing SNM will be contained within a protected area.
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equipped with intrusion detection systems or other effective means of unautho-
rized access detection. Vault and vault-type rooms for SNM storage will conform
to the vault construction requirements in DOE Order 6430.1A.

5.2.3 Utilities and Services

The following utilities and services will be required for support of the PIP opera-
tion. Existing support facilities will be used whenever possible and cost effec-
tive. Construction of new facilities will be required only when necessary to effec-
tively support the PIP. Existing support facilities at SRS have been identified and
referenced as existing in this project.

5.2.3.1 Water Utilities

Treated domestic water will be provided for general use (e.g., showers, washrooms,
drinking fountains, restrooms, and emergency showers). In the main processing
building, domestic water is supplied for emergency showers only.

Sanitary waste water generated from the PIP will be tied into the existing sani-
tary waste water treatment system at the F-Area for collection and treatment of
sanitary waste. To prevent accidental contamination, sanitary facilities will not
be provided in processing, material handling, and storage areas or for waste
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management operations.

A fire water system will be provided for supply of fire suppression water to all
designated areas in the facility. The supply is from the F-Area fire main.
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5.2.3.2 Fuel Utilities
No propane or natural gas is proposed as a fuel gas in the PIP.

5.2.3.3 Gas Utilities

A clean, dry instrument and plant air system will provide facility and instru-
ment air to operational, utility, and maintenance users.

A safe and reliable independent breathing air system will be provided for air
supply to personnel performing special operational and maintenance activities
in the material handling, storage, and support areas. Manifolds will be located in
areas with low potential for contamination.

Recirculating nitrogen and argon systems will be used to provide inert atmos-
phere for process gloveboxes and the in-process storage vault. For HYDOX
gloveboxes, argon is necessary to preclude the potential for H, explosion. For
the vault and other gloveboxes, nitrogen is used. Sufficient quantities of argon
and nitrogen will be stored in the PIP to support the operation.

5.2.3.4 Process Support Utilities

A process cooling water system will be provided to supply demineralized cool-
ing water to process equipment.

A chiller water system will be provided to supply chilled water to the process
cooling water system and facility HVAC system.

A vacuum system will be provided for airlock transfer stations and for the air
sampling stations of the radiological monitoring system.

5.2.3.5 Electrical

Electrical systems will include power systems, grounding, lighting, and light-
ning protection. All electrical design will conform to National Fire Protection
Association (NFPA) 70-1996, National Electrical Code, American National
Standards Institute (ANSI) C2 Handbook, and DOE orders.

The power system will permit increased operational integrity, flexibility, and relia-
bility. The electrical demand at this facility will be met by providing

¢ Unit substations, installed in the electrical rooms of the facility,
providing normal power.

¢ A pad-mounted substation outside the facility, providing alternate power
connected to the normal low-voltage switchgear.

* Two diesel generators located at the facility, providing standby power in case
of loss of both normal power busses. The alternate power will be switched on
in case of loss of power from normal and standby sources.

In addition to the above, uninterruptible power supply (UPS) will be provided
for all vital and critical control and monitoring functions including computers.
Security and fire alarm detection systems will be provided with their own back-
up UFS systems.
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Normal power, supplied by two unit substations (13.8 kV /480 V), will consist of
a high-voltage switch, indoor cast coil transformer, incoming low-voltage break-
er, metering section, tie breaker, feeder breakers to motor control centers
{MCCs), chillers, and distribution panels. An underground 13.8 kV feeder from
the F-Area substation will feed the unit substations. The two transformer sec-
ondary switchgears will be connected by a normally open tie breaker.

Standby power will be supplied by two diesel generators (480 V), one connect-
ed to each bus of the switchgear of the unit substations. One generator is ade-
quate to maintain material confinement and supply the smtermg furnaces. The
two tranformers have a fan rating of 1,995 kVA (1,800 kW) each. The total con-
nected load is 3,471 kW and the maximum demand is anticipated to be 2,613 kW.
Flexibility and reliability will be built in by having two busses and two genera-
tors. In case of complete loss of normal power, both generators will be started.
The first one to stabilize will be connected to the load.

The generators will be seismically qualified and installed in a hardened facility
adjacent to the PIP main process building. The generators will also be isolated
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tional integrity.

Standby generators will be equipped with controls that automatically activate
and transfer to the busses, and will be manually deactivated on restoration of
normal power. A day tank for 6 hours of operation will be provided for each
generator. A large overhead or underground diesel tank will be provided to feed
the day tanks, with a minimum capacity of 10,000 gallons. Class 1E (IEEE 344) is
not presently invoked for the generators. If a hazard analysis indicate that it is

required, Class 1E design standards will be built in.

An alternate power source will be a pad-mounted transformer (13.8 kV /480 V)
located outside the facility. The transformer will tie into one of the busses of the
normal switchgear. This alternate power source can be switched on in case of
complete loss of both normal and standby power sources. The pad-mounted
transformer will receive a 13.8 kV overhead power feed from the F-Area substa-
tion (251-F).

Twenty percent of the lighting loads will be considered to be supplied by one
standby generator during its operation. These loads will be distributed along
with normal lighting loads but fed from a separate lighting panel, which will be
fed from the generator during a normal power outage.

Electric power will be provided to meet material handling, material storage,
gloveboxes, sintering furnaces, HVAC systems, computer systems, security and
fire alarm systems, cranes and robotic equipment, elevators, and any other equip-
ment requiring electric power. Any equipment requiring clean conditioned power
will be provided with its own conditioned power supplies. The entry control facil-
ity and administration building will aiso be provided with power from the substa-
tions. Emergency power for safeguards and security equipment will be provided
from the F-area safeguards and security emergency power system.

The lightning protection system will be designed per NFPA 780.
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The ground system will be designed to achieve a ground resistance of 10 ohms.
The 15 kV system will be resistance-grounded and the 480 V will be solidly
grounded.

All lighting levels will be per Illuminating Engineering Society of North America
(IES) handbook. Security lighting will be provided wherever required and color
rendition requirements will be taken into account.

5.2.4 Communications

The following functions will be included in the design of PIP communications
systemm:

* Telephone

Public address and intercom
Al

Auarin

Radio frequency transmission
Wide area network

Video

Information security.

Communications at PIP will comply with DOE criteria for communications,
alarms, and data processing centers. Information security will use proven hard-
ware and software that has passed evaluations by the National Computer
Security Center. Telephone specialties will be Underwriters Laboratory listed
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{UL-listed) or accredited by similar national organization.

Telephones will be provided in each office, the control room, all occupied areas
in the process building and in general areas of the facility.

A public address system tied into F-Area PA system will be provided. Control
room personnel will be able to broadcast to the process building and the other
areas of building. All personnel in the facility (including process, entry control,
and administration personnel) will be able to hear messages transmitted from
the control room. The control room will be connected to the site-wide emergency
broadcast system.

The facility will provide an adequate communications system (including voice,
data, and video communications) within the facility and between outside world-
wide communication centers. Linking of individual functions may be required to
satisfy specific requirements for transmission speed, reliability, and security.
Fiber optics systems will be considered to tie into any existing system within the
complex.

5.2.5 Instrumentation and Control

The instrumentation and control (1&C) system will provide the required hardware
equipment and software for plant control and monitoring to ensure safe operation
and efficient control during normal operation and to maintain the plant in a safe
condition under accident or other abnormal conditions.
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Instrumentation and control systems required to perform a safety function will com-
ply with SRS IEEE 344 and 323 and SRS standards. All automated or remote opera-
tions will be designed with manual back-up systems to allow operations to progress
to a safe shutdown mode and to facilitate maintenance of the system and equip-
ment. Fail-safe features will be provided for all instrumentation to maintain a safe
and stable condition during any loss of power event or emergency stop activation.

The control system design will be based on a well-defined hierarchy of modu-
lar subsystems. The control and monitoring of the plant operations will be per-
formed through a layered control systems scheme that is both functionally and
physically distributed. The 1&C architecture will provide for nearly
autonomous subsystems. Each subsystem will be structured into a supervisory
level and a data acquisition and control level. Each 1&C subsystem will pro-
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purposes and detailed operational purposes. The control panels will be logical-
ly grouped for subsystem control and monitoring. Critical components of the
control systems will be provided with a UPS.

The computers for the 1&C system will be divided into classified and unclassified
systems to handie the classified and unclassified data. Classified computer sys-
tems will be isolated from unclassified computer systems. The associated comput-
ers will be compatible to the transmission control protocol/Internet protocol archi-
tecture for interconnection with a LAN.

The classified computer system will consist of computers for MCé&A, process
control, material handling control (AGV, stacker /retriever, and overhead con-
veyors), waste management, physical security, and information management.
Except for the physical security computer system, the classified computer sys-
tems will be integrated and interface with a redundant communication network.
The physical security computer will be isolated and independent from other
computer systems and equipment. The physical security computer will be tied
into the existing SRS central alarm station by buried fiber optics.

The unclassified computer system will consist of

¢ The environment, safety and helath (ES&H) computer for monitoring the
radiation monitoring, criticality monitoring, hazards monitoring, and fire
protection systems

» The HVAC/ utilities computer to control and monitor the HVAC system, util-
ities, and management of building energy.

In addition, the I&C system will provide a security-classified telephone line to
interface with the existing SRS MC&A system and the IAEA computer. The data
link will permit transmittal of information involved with the transfer of SNM
within the plant. No data entry or modification of the data will be allowed by
either the site MC&A or the IAEA computer. The I&C system will also provide
interface to obtain MC&A data from APSF receipt and storage functions, and
sample analysis results from the existing analytical laboratory computer system.

The 1&C system equipment and software will be assessed with respect to
upgrade capabilities during the design process. The development and docu-
mentation of the software will meet the requirements of the SRS E8 manual.
Instrumentation and control equipment and components will be procured, to
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the extent practical, from well-established and respected commercial vendors to
mitigate computer equipment obsolescent problems. Training and post-installa-
tion support service by vendors will be specified in the procurement.

5.2.6 Human Factors Engineering

Plant equipment interfaces with operators through various control and display
devices. In order to reduce operator error and enhance safety and system perfor-
mangce, the principles of human factors engineering will be given consideration
throughout the design process for the man-machine interfaces.

Guidelines contained in Instrument Society of America (ISA) Standard $5.3;
IEEE-1023; MIL-STD-1472C, Human Engineering Design Criteria for Military
Systems, Equipment, and Facilities; NUREG-0700, Guidelines for Control Room
Design Review; and NUREG-2496, Human Engineering Design Considerations for
CRT Generated Displays will be utilized where appropriate to assess human fac-
tor limitations in sense, motor, and cognition.

Human factor deficiency corrections will be incorporated into the design of control,
alarm panel, and computer displays, and system maintainability through task
analysis and software usability review. Human factors task analysis results will also
be used to assist decision-making in automation and econotnic resource allocation.

5.2.7 Safetv Radiolagical ("th-nl’ Shisldine
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The plant facility structures, systems, and components will be designed to accom-
plish the plant mission and to protect plant operating personnel and the general
public and the environment from radioactive materials and other hazardous sub-
stances. All facility structures, systems, and components will be assessed and classi-
fied in a graded approach as established in DOE Order 420.1, Facility Safety.

The significance of each structure, system, and component item to safety will be
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ate design and quality assurance requirements for procurement, fabrication, and
construction.

All structures, systems, and components will be assigned a natural phenomena
performance category in accordance with DOE-STD-1020-94 and DOE-STD-
1021-93. The plant facility will be able to accommodate any postulated initiating
event that starts a design basis accident sequence and natural phenomena, plus
any other events or failures directly resulting from the initiating event.

The hazards category for the facility will be determined in accordance with
DOE-STD-1027-92.

All activities in the PIP will satisfy all applicable industrial safety requirements
found in the following:

DOE Order 420.1  Facility Safety

DOE Order 5480.4 Environmental Protection, Safety, and Health Protection
Standards
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29 CFR 1910 Occupational Safety and Health Standards
R61-64 South Carolina Department of Health, and Conservation

Regulations
WSRC Manual 4Q  Industrial Hygiene Manual
WSRC Manual 8Q  Employee Safety Manual

During the design of new facilities or modification of old facilities, optimization
methods will be used to assure that occupational exposure is maintained
ALARA in developing and justifying facility design and physical controls (10
CFR 835.1002 [a}).

5.2.7.1 Radiation Exposure Limits

The design of the plant facility will provide radiological protection and contami-
nation control to maintain ALARA radiation exposures to plant personnel and
the pubilic to be consistent with the radiation protection requirements of 10 CFR
835, Occupational Radiation Protection, and DOE Order 420.1, Facility Safety, and in
compliance with WSRC Manual 5Q, Radiological Control.

The plant will be designed to minimize radiation dose-equivalent exposure of the
operating personnel on site and the public off site. Design features and control pro-
cedures will be provided to minimize potential exposure or inhalation of radioac-
tive and other hazardous material. These include use of remote-controlled automat-
ed processes to reduce the need for persornel adjacent to process enclosures.

The design objective for controlling personnel exposure from external sources of
radiation in areas of continuous occupational occupancy (2000 hours per year)
will be to maintain exposure levels below an average of 0.25 mrem per hour and
as far below this average as is reasonably achievable. The design objectives for
exposure rates (for potential exposure) to a radiological worker where occupan-
cy differs from the above will be ALARA and will not exceed 20% of the applica-
ble standards in Table 2-1 of SRS Manual 5Q, Radiological Control Manual (10
CFR 835.1002 [b]).

The design basis dose-equivalent exposure of operating personnel from all
radiation sources present at the plant will not exceed 500 mrem per year per
person for whole body, 3 rem per year for eye, and 10 rem per year for
extremities, skin, or internal organs. The design basis whole body dose to
minors, students, visitors, and the public will not exceed 100 mrem per year.

The facility design will ensure that occupied operation areas do not exceed one-
tenth the airborne concentration limits of 10 CFR 835 for normal operating condi-
tions. To limit airborne contamination concentrations, the confinement and ventila-
tion systems will be designed to ALARA standards. The design will ensure that res-
piratory protection is not required to meet the dose limits for normal operation.

The dose-equivalent rates from gamma and neutron will be determined in a
shielding analysis in order to identify those areas where additional shielding
and/or automated operations are required. A neutron qualify factor of 20 for cal-
culating dose equivalent exposure from fast neutrons will be adopted in accor-
dance with recommendations given by the International Committee on
Radiological Protection (ICRP) in ICRP-60.

64




1

UCRLID-131617 Rev. |
PIP-98-115

5.2.7.2 Radiological Control

aterial is established bv a confinement svstem con-
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sisting of physical or ventilation barriers to prevent the uncontrolled passage of
any radiation or radioactive material to the environment. The system will main-
tain its confinement function under all credible conditions. Measures will be
taken to maintain radiation exposure ALARA through facility and equipment
design and administrative control. The primary methods will be physical design
features. Administrative control and procedural requirements will be used only
as supplemental methods to control radiation exposure.

The control of radioactive
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design requirements for controlling both personnel radiation exposures and the
spread of contamination. The zone designation for each area will be consistent
with its functions, accessibility, existing radiation sources, personnel occupancy,
and contamination potential.

Radiation zones will be established based on the maximum whole body dose
rates within a designated area. These dose rates will be used for determination
of shielding thickness, separation distances, and duration of personnel occupan-
cy. Table 5.2 defines the maximum design basis dose rates of the radiation zones.
The spread of radioactivity will be minimized by three separate confinement
barriers:

* The storage container, process vessel, or glovebox

* The room surrounding the first confinement barrier, with its associated fil-
tered exhaust system

¢ The building and its associated filtered exhaust system.

Contamination zones will be assigned to areas where contamination potential
exists to identify the necessity for contamination control design and administrative
features. These contamination zones will serve as a basis for specifying personnel
decontamination facilities, ventilation air flow directions, and air lock location.

Table 5.2. Radiation Zone Criteria.

Design basis
maximum area

Radiation radiation dose
Zone rate (mrem/hr) Description
1 D <£0.05 Non-rad worker, continuous occupancy
2 0.05<D <01 Administrative rad-worker, continuous occupancy
3 01<D<025 Rad-worker, continuous occupancy (<2000 ht/yr)
4 0.256<D<5 Rad-worker, intermittent occupancy (<200 hr/yr)
5 5<D<100 Radiation area*
6 100 < D < 500,000 High radiation area*
7 D > 500,000 Very high radiation area’

* Requires special pregamions and approvals for entry
1 Entry not expected
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5.2.7.3 Radiation Shielding

An ALARA analysis will be conducted during the design phase to determine the
appropriate radiation shielding required for all rooms and confinement enclo-
sures where radiological materials are handled, processed, or stored. Exposures
to occupational workers will meet the requirements defined in the above section.

Radiation shielding will be provided around the material processing, handling,
and storage areas to maintain dose rates ALARA and within the radiation expo-
sure limits for personnel in the access, support, and maintenance areas of the
process. Primary shielding will be provided by the glovebox or enclosure walls.
Openings (e.g., glove ports, hatches, doors, and piping) that penetrate the pri-
mary shielding will be designed to minimize radiation streaming.

Shielding materials will be selected on the basis of radiation sources, shielding
efficiency, structural quality, and economy. Selection of shielding material will con-
sider minimization of hazardous materials and/or the encasing of materials to
preclude the generation of mixed waste. The designer will be aware of the limita-
tions of the radiation shielding design methods employed as described in
ANSJ/ANS-6.4. The selection of material properties of all shielding materials in
the analysis will be made such that the calculation results are conservative. The
neutron and photon source term for process material is based on plutonium with
5% 241Am and plutonium isotopic distributions typical of ZPPR fuel and
weapons-grade plutonium. Reflection configurations will be reviewed to deter-
mine the effect on the design radiation levels.

Optimization principles will be utilized in developing and justifying facility
shielding design and physical controls for radiological protection. The person-
nel exposure design objective is to reduce the dose below the design basis
requirements to ALARA consistent with 10 CFR 835.1002(a) and WSRC ESH-
HPT-96-0210.

For design estimating purposes, the shielding for the transparent portion of a
glovebox should be assumed to consist of a layered composite shield of 1.43 cm
safety glass/11.58 cm plexiglass/3.49 cm lead glass /0.35 cm safety glass. The
shielding for the opaque portion of the glovebox should consist of a layered
composite shield of 0.45 cm steel/16.19 cm water-extended polyester/ polyethyl-
ene/0.45 cm steel/1.43 cmn lead /0.45 cm steel. (Refer to Radiation Exposure &
Shielding Estimates for Plutonium Immobilization Facility, Westinghouse Safety
Management Solutions, Inc., Calculation N-CLC-F-00124.) Actual shielding
requirements for gloveboxes will be based on ALARA analyses conducted dur-
ing the design phase.

5.2.8 Operability and Maintainability

The plant will be designed for ease of operation and maintenance. The PIP will
be desioned to be comfortable and natural for humans to operate and maintain,
in accordance with DOE Order 5480.19. Plant operation procedures will be
developed to prevent operability problems and potential hazard consequences.

To the extent possible, the equipment design will be such that:

¢ Plug-in module replacement will correct system failures
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* Module repairs can be performed in a shop environment
¢ Software diagnostics can be utilized to determine failed hardware modules

¢ Maintenance and troubleshootine nrocedures can be nerformed without
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requiring total shutdown of the plant
¢ The need for test and calibration is minimized.

Guidelines contained in MIL-STD-1472D, Maintainability Prediction, will be
considered where appropriate. A maintenance policy that will provide the best
maintainability values for the plant system and equipment will be utilized.

To the extent possible:

¢ All preventive maintenance will be conducted on-line, during system idle
periods or the material balance inventory shutdown.

* Adequate spare part inventory and tooling will be maintained to reduce
downtime delay.
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Eq‘l.ilpnu:nt in hazardous areas will be ::il.ipplié‘:d with built-in diagi‘lOS‘L'iC and
calibration capability. Equipment in other areas can be subject to diagnosis
and calibration with portable test equipment.

* All maintenance will be conducted by contact handling.

¢ Residence time in hazardous areas by maintenance personnel will be minimized.
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5.2.9 Decontamination and Deactivation

The D&D plan for the PIP assumes that plant operations will be complete after a
period of 10 years with an additional 3 years allocated for D&D of the process
building. The process building will not be demolished nor will the site be
returned to greenfield conditions. Rather, the building will be decontaminated to

levels that would permit unrestricted further use of the facility.

The design of the facility and the selection of materials will include features that
facilitate D&D per 10 CFR 835.1002, DOE 6430.1A Section 1300-11, and WSRC
Manual 5Q, Chapter 1, Article 128. DOE Order 420.1 gives general D&D require-
ments. Additional guidance is provided by DOE Order 5820.2A and

DOE/EV /10128-1 (The Decommissioning Handbook).

The following general principles will be employed in the design of the facility to
facilitate future D&D operations:

* Areas of the facility that may become contaminated with radioactive or other
hazardous materials under normal or abnormal operating conditions will incor-
porate measures to simplify future decontamination. Walls, ceilings, and floors
in these areas will be finished with washable or strippable coverings that have

hoon solacted to withetand decontaminatine agente anﬂ radiation decradaton,
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Floors will be sloped toward drains to facilitate decontamination. Service pip-
ing, conduits, and ductwork in these areas will be minimized and will be
arranged in physically separated service banks or constructed of materials that
can be easily decontaminated.

» Modular, separable confinement systems will be used for radioactive and
hazardous materials to minimize contamination of fixed portions of struc-
tures. Gloveboxes will be designed to be easily disconnected and removed
from the process building.
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¢ Dimensions of process building aisles will consider movement of D&D
equipment.

* Process equipment and glovebox components potentially exposed to
radioactive or hazardous materials will be constructed of materials that are
easily decontaminated, will be free of cracks, crevices, or joints that could
collect radioactive material, and will be smoothed or drained as necessary to
prevent accumulation of material in inaccessible areas.

* Ventilation filters in potentially contaminated service will be placed as near
as practical to the source of contamination to minimize contamination of
ductwork.

* Process piping will be designed to minimize low points and, to the extent
practical, be self-draining to minimize accumulation of radioactive or haz-
ardous material.

During D&D operations, a D&D plan consistent with the requirements of DOE
Order 5820.2A, Chapter V, will be developed. This plan will consider the operat-
ing history of the facility and will develop a plan for a radiological /hazardous
material survey to determine the extent of cleanup effort required.
Decontamination efforts will be employed that minimize generation of wastes
and atmospheric effluents. Existing ventilation and off-gas cleanup systems will
be utilized where practical. Temporary enclosures or effluent treatment systems
will be provided where necessary. Contaminated gloveboxes and process and
support equipment will either be decontaminated in place (within the process
building contaminated equipment maintenance area), or removed from the
building and decontaminated in other on-site facilities. Building contamination
will be reduced to previously approved de minimus levels prior to release for
unrestricted use.

Wastes generated from D&D operations will include TRU waste, low level
radioactive waste, and mixed radioactive and hazardous waste, Waste treatment
systems could include such operations as material compaction, liquid evapora-
tion, filtration, ion exchange, or solidification. Minimization of TRU and mixed
wastes will be a high priority. Existing SRS waste treatment facilities will be uti-
lized to the maximum extent considered practical.

5.2.10 Confinement and HVAC

The HVAC function will provide the proper environmental conditions for
health, safety, and comfort of personnel; for equipment protection; and, where
applicable, for confinement ventilation barriers to prevent the release of airborne
radioactive or other hazardous material to the environment and to minimize the
spread of contamination within the facility as determined by the safety analysis.
The number and arrangement of confinement zones and their design require-
ments will be determined by analysis. In general, the lowest pressure zone is the
glovebox atmosphere. The next highest pressure zone is the processing room.
The next highest pressure zone is the MAA corridors. MAA corridor pressure is
to be maintained negative relative to outside atmospheric pressure. This concept
is illustrated in Drawings M~213 through M-216.

Primary confinement of nuclear material is provided by the primary contain-

ment vessel or glovebox enclosures. To mitigate the consequences of an acciden-
tal release of radioactive material and to minimize the spread of contamination,
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facility design features will confine contamination to the vicinity of the radioac-
tive source. Confinement will be achieved by ventilation control (differential
pressure), by directing air from less contaminated areas toward areas of higher
contamination, by HEPA or equivalent filtration, and by the use of controlled
personnel traffic patterns. Contamination control will also consider compart-
mentalization (building, area, room), where appropriate, to further limit the
extent of potential spread of contamination.

For areas of the PIP that could potentially become contaminated, a continuous
airflow pattern from noncontaminated areas to potentially contaminated areas
will be provided. Consideration will be given to provide separate systems for
accurate temperature and humidity control areas, noncontaminated areas, poten-
tially contaminated areas, contaminated areas, and inert glovebox atmospheres.

HVAC equipment will be designed to satisfy heating and cooling load require-
ments and to meet all general equipment design and selection criteria contained
in the American Society of Heating, Refrigeration, and Air-Conditioning
Engineers (ASHRAE) Fundamentals Handbook, ASHRAE Equipment Handbook,
ASHRAE Systems Handbook, ASHRAE Applications Handbook, and ASHRAE
Refrigeration Handbook.

The design of the PIP will ensure that occupied operating areas comply with
DOE orders for normal operating conditions. In addition, the concept of ALARA
will be used when designing confinement and ventilation systems to limit air-
borne contamination levels and to increase personnel protection. The design will
ensure that respirators are not required to meet the dose limits for normal opera-
tions. An effective climate control system will maintain temperature and humid-
ity at an acceptable level between personnel and the environment.

For the PIP, the following functional requirements apply:

¢ Primary confinement will consist of physical barriers, enclosures, glovebox-
es, piping, vessels, tanks, etc. that contain plutonium, in addition to their
associated ventilation system. Its principal function is to prevent the release
of radioactive materials to areas other than where processing operations are
normally conducted.

* An inert atmosphere, specified by process requirements, will be required in
each processing glovebox.

* The supply to processing gloveboxes will be filtered by HEPA filters at the
ventilation inlet to the enclosure and area confinement barriers to prevent
the transport of contamination in the event of a flow reversal.

» High-efficiency particulate air filters for the glovebox exhaust will be installed
on the processing gloveboxes to minimize contamination of exhaust ductwork.

* Separate exhaust ventilation system ductwork and the initial two stages of
filtration will be designed for exhaust air from enclosures that confine pluto-
nium processing.

¢ The design will consider the consequences of glovebox or in-duct fires on the
integrity of the filters.

Because the PIP building exhaust may contain airborne radioactivity, continuous
real-time effluent monitoring is required to be provided on the exhaust stack
consistent with the requirements in DOE 6430.1A.
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5.2.11 Safeguards and Security

The safeguards and security systems in the PIP will be designed to meet the
design basis threat policy for DOE programs and facilities. Features incorporated
in the facility design will result in a delay time to the access to SNM in the facili-
ty by any unauthorized intruder or well-armed adversary that equals or exceeds
the delay times specified by the cognizant safeguards and security Integrating
Contractor. These delay times are typically defined as classified information. The
design will use hardware (e.g., physical barriers and/or activated delay systems)
to achieve the required delay and will not depend on the augmentation of secu-
rity forces alone.

The safeguards and security systems will be designed with the following func-
tional features:
* A perimeter intrusion detection and assessment system (PIDAS) per DOE order
» Vehicle barriers
* Entry control facilities, including instrumentation for controlling and moni-
toring all personnel entering or leaving the MAA
* An entry portal in the tunne] from the APSF
* Security guard stations at strategic locations in the MAA
* Security monitors and detectors (e.g., CCTVs, motion detectors) at strategic
locations in the MAA
¢ Ventilation duct barriers
* Vault doors on all rooms where SNM is stored unattended.
The safeguards and security systems will interface with the F-Area central alarm
station via secured data lines, the APSF security system, and the communica-
tions system.

5.2.12 Environmental, Safety, and Health Monitoring

Environment, safety, and health monitoring will include environmental monitor-
ing and safety and radiological monitoring, as detailed below.

5.2.12.1 Environmental Monitoring

All air and water effluents and waste materials discharged from the PIP that
have a potential for contamination with radioactive or hazardous components
will be monitored. All monitoring plans and systems will comply with the
applicable federal, state, and local laws and regulations and with the require-
ments defined in the applicable SRS manual. A listing of applicable regulations

and requirements is provided in Appendix A.

All air discharges that have a potential for contamination will be passed through
a minimum of two stages of HEPA filtration and vented though the PIP exhaust
stack. This stack will have environmental monitoring equipment such as isoki-
netic samplers or equipment based on a shrouded probe technology.
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5.2.12.2 Safety and Radiological Monitoring
The radiological momtonng systpm will include air sampling and CAM equip-

warning systems.

All monitoring equipment will provide means for calibration of the instruments
to appropriate standards.

All radiation monitoring alarm and warning systems that are required to func-
tion during a loss of power will be provided with a UPS unless it has been
demonstrated that the system can tolerate a temporary loss of power without
losing required data. These systems are provided with standby power.
Determination of the power supply type and quantity will be based on the safe-
ty classification of the monitoring system or device.
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Warning and alarm systems will be designed, installed, and tested to ensure that

they can be heard in the ambient condition of the area they are intended to
cover. All safety alarm systems (e.g., personnel safety alarm systems such as fire
alarms or evacuation alarms) will enunciate inside and outside the facility to
identify hazardous conditions to anyone inside or outside in the vicinity of the
tacility. The use of visual alarm devices as well as audible alarms will be evalu-
ated. All safety alarms in high noise areas will be provided with audible and
visual signaling systems. Warning, alarm, annunciator, and evacuation systems
will meet the requirements of DOE 6430.1A, 1300-12.4.8 and 1300-6.5.5.

The status of all permanently located CAMs, ARMs, and NIMS will be indicated
on alarm/status panels located in the central control room, the health protection
laboratory, and at an emergency response area located outside the PIP facility. As
a minimum, these alarm/status panels will indicate that the instruments are
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In addition to a local station alarm, radiation monitoring system signals (CAMs,
alarms associated with stack monitoring systems} will have central (i.e., control

room or radiation monitoring office) read-out and alarm panels that are accessi-
ble after a design basis accident (DBA) to evaluate internal conditions.

Area radiation monitors will be installed in frequently occupied locations with
the potential for unexpected increase in dose rates and in locations where there
is a need for local indication of dose rate prior to personnel entering remote
locations per WSRC Manual 5Q, Chapter 5 Article 553 and 10 CFR 835.401 and
403. Monitors will have a local audiovisual alarm with remote alarms in the
facility control room and the facility radiological control office.

Retrospective air sampling will be performed in occupied areas where, under
typical conditions, an individual is likely to receive an annual intake of 2% or
more of the specified annual limit of intake (ALI) values from 10 CFR 835.403.
Guidance on placement of samplers, in order to comply with the SRS program,
is given in WSRC Workplace Air Sampling & Momtonng Technical Basis Manual,
ESH-HPT-94-0228, Rev. 2.

Continuous air monitoring equipment will be installed in occupied areas where
a person without respiratory protection is likely to be exposed to a concentration
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of radioactivity in air exceeding 0.1 derived air concentration (DAC) or where
there is a need to alert potentially exposed workers to unexpected increases in
the airborne radioactivity levels per 10 CFR 835.403. Continuous air monitors
should be capable of measuring 1 DAC when averaged over eight hours (eight
DAC-hours) under laboratory conditions. Air monitoring systems will comply
with ANSI/ANS 13.1. Guidance on placement of monitors, in order to comply
with the SRS program, is given in WSRC Workplace Air Sampling & Monitoring
Technical Basis Manual, ESH-HPT-94-0228, Rev. 2.

The design will provide personnel contamination monitoring of occupational
workers in work areas where radioactive materials are stored and handled.
The use of devices to warn personnel of possible contamination or other haz-
ardous material will be evaluated and such devices will be provided per DOE
6430.1A, Section 1300-6.5.3. Whole body personnel contamination monitors
will be provided at the exit from all radiological buffer areas to prevent the
spread of contamination as required by WSRC Manual 5Q, Articles 221 and
338, and 10 CFR 835.404. The background radiation dose rate at the PCMs will
be designed to meet the specifications of the unit (typically less than 0.02
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Nuclear incident monitors will be provided in accordance with the requirements
of DOE Order 420.1 and ANSI/ANS-8.3 as discussed in WSRC-SCD-3.
Installation will be per SRS Engineering Standard 13096. A parallel gamma radi-
ation monitor with a recorder in the control room will be provided for each
nuclear incident monitor pair or triplet.

5.2.13 Criticality

This project involves processing and/or handling fissionable materials and the risk
of an inadvertent criticality. The design will comply with the requirements of DOE
Order 420.1, Section 1.2.18.9 of the WSRC report Radiological Control Manual (5Q),
and the requirements of the following ANSI/ANS standards as modified by DOE
Order 420.1 regarding nuclear safety:

* ANSI/ANS-8.1-1993, R88, Nuclear Criticality Safety in Operation with
Fissionable Material Outside Reactors

o ANSI/ANS-8.3-1986, Criticality Accident Alarm System

e ANSI/ANS-8.5-1986, Use of Borosilicate-Glass Raschig Rings as a Neutron
Absorber in Solution of Fissile Materials

* ANSI/ANS-8.7-1975, R88, Guide for Nuclear Criticality in the Storage of Fissile
Materials

ANSI/ANS-8.10-1983,R88, Criteria for Nuclear Criticality S

Operations with Shielding and Confinement

» ANSI/ANS-8.15-1981, R93, Nuclear Criticality Control of Special Actinide
Elements

s ANSI/ANS-8.19-1984, R89, Administrative Practices for Nuclear Criticality Safety.

The quantity of 3%Pu containing material that will be stored in any given can,
container, or containment vessel handled by the APSF or PIP will not exceed 4.50
kg (9.90 Ibm).
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The design will prevent the unsafe accumulation of moderator materials, such as
water, and other hydrogenated materials, such as polyethylene. The design will
prevent the addition of moderator material in excess of posted limits to subcriti-
cal enclosures. The effect of moderator materials will be included in the criticality
analysis.

The facility will use engineered criticality controls to preclude or minimize the
potential for a criticality. Administrative controls may be used to supplement these
engineered criticality controls. Criticality control will not rely on administrative
procedures alone unless a practicable engineered control cannot be identified, or

designed, in the facility or component of the facility.

Where there is the probability for a criticality excursion causing personnel expo-
sures, nuclear criticality dosimeters will be provided with performance features
and placement consistent with 10 CFR 835.1304.

-
terial transport system, AGV, and all vault automated stor-

age systems will have engineered provisions to assure that only one can or con-
tainer of plutonium-bearing material can be handled at any given time, and that
no plutonium-bearing can or container can be placed in a position already occu-
pied by a container or brought into an unfavorable geometry.
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5.3 Management and Information Systems

The management and information system will provide a centralized database of
operational and administrative information to maintain historical data in non-
volatile memory and to assist plant management and operation for work sched-
ule, quality assurance (QA) records, and maintenance logs. The management
and information system will also provide functions in plant operation simula-
tion, configuration management, data reduction, data presentation, and data
archival. In addition, the management and information system will provide
operator training capability and software validation functions.

The management and information system will interface with and acquire infor-
mation from the supervisory level of the I&C system and will provide control
functions to the 1&C system only to the extent necessary for safe and efficient
plant operation.

Computers for the management and information system will use the same operat-
ing system as the supervisory-level computers for facility and process control. The
operating system architecture will be of current design to provide a multi-tasking

environment and will make use of layered software products. To the greatest pos-
sible degree, the software will consist of commercial vendor software packages.

5.4 External Drivers

Codes of Federal Regulations, DOE orders, and select standards and guidance,
including construction and life safety codes applicable to the PIP are listed in
Appendix A. The impact of these has been addressed in the scoping, preconceptu-
al, and conceptual design efforts leading to this DOCDR or will be addressed in
preliminary and final design or construction, as applicable.
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In addition, the design and construction of the PIP will meet applicable Codes of
Federal Regulations, NRC licensing standards, and SRS standards. Canisters
with immobilized plutonium cans will meet DWPF acceptance criteria and can-
isters with immobilized plutonium cans that are filled with HLW in the DWPF
will meet the acceptance criteria for the geologic repository.
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6 Design Concept

This section describes the facilities and equipment that respond to the functional
requirements for the PIP and provide the basis for the cost estimate. This
DOCDR assumes the baseline option of a new facility at SRS using the ceramic
can-in-canister technology as its basis.

The facility elements are divided into two categories: the primary process and
process support design description elements, and the facility system design
description elements.

6.1 Project Design Description

The general layout of the processing areas of the PIP is shown in Drawings L-
202 (First-Level Floor Plan}, L-203 (Second-Level Floor Plan}, and L-204 (Third-
Level Floor Plan) as well as the sections, L-206 and 1-207 in Appendix B. These
drawings show the process and the process support areas. Operations are com-
partmentalized into rooms so that in the unlikely event of contamination
occurring in one area, operations can continue in adjacent areas. Rooms are
arranged to provide for efficient and logical movement of material that is to be
converted, immobilized, canned, and loaded into canisters.

Plutonium is fed to the plant as oxide powders, metal, and unirradiated oxide
and metallic reactor fuels. These feeds enter the building by AGV through a tun-
nel from the APSF. Plutonium leaves the plant by truck as canned immobilized
oxide contained in 24x118-inch canisters.

Plutonium-bearing materials are processed and converted to oxide powders in
shielded gloveboxes. Accountability and NDA testing are also performed in
gloveboxes. Maximum use is made of remote and automated handling of pluto-
nium bearing materials to minimize personnel exposure. An automated material
transport system moves process materials between gloveboxes and an in-process
storage vault. All gloveboxes have inert gas—either nitrogen or argon atmos-
phere—recirculated ventilation systems.

In addition to the processing of plutonium materials, gloveboxes are alsc pro-
vided for handling and consolidating waste materials (such as metal cladding
removed from reactor fuels).

Between gloveboxes and the in-process storage vault, materials are transferred
in sealed standard cans through an automated material transport system. Cans
are opened only inside the gloveboxes, and empty cans are moved through the
same system.

6.1.1 Process and Process Support Design Description

The following sections provide a description of the process and process support
design. The description includes facility space usage and major equipment for
the process. A more detailed equipment listing is contained in Appendix C.
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6.1.1.1 Material Receipt and Storage

Plot plan, C-201 for APSF; floor plans L-201 and L-202; sections D&E, L-207

All plutonium-bearing materials to be processed and immobilized in the PIP are
received and stored in the APSF or received in the APSF and transferred directly
to lag storage in the PIP. Uranium oxide, ceramic precursor materials, and gener-
al maintenance supplies and equipment are received at the south dock of the
PIP. Any plutonium-bearing materials stored at K-reactor to be immobilized are
received at the APSF for transfer to the PIP.

Space

The total area in APSF used by PIP operation is 975 m? (10,500 ft2). The lag stor-
age vault in the PIP is about 51 m?2 (550 ft?) and is located in the northwest area
of the first level. A 37 m? (400 ft2) clean canister storage area and 37 m? (400 ft?)
empty magazine storage area are located in the south side of the first level. A
56 m? (600 ft?) area is provided in the first level for cold feed and supply stor-
age. A 46 m? (500 ft?) storage area is provided in the top level of the stack struc-
ture for uranium oxide and ceramic precursor storage.

Equipment

Major equipment for material receipt and storage includes confirmatory and account-
ability measurement equipment, a shielded forklift, an AS/RS vault, and AGVs.

6.1.1.2 Oxide Fuel Feed Preparation
Floor plan, L-202

Zero Power Physics Reactor oxide fuel pins are transported from material
unpackaging and sorting in the sort glovebox to the oxide fuel decladding
glovebox using a clean, dedicated conveyor.

Space

The oxide fuel decladding glovebox is 5.8 m (19 ft) long and occupies a portion
of the 280 m? (3000 ft2) process room in the north side of the first level. The
glovebox atmosphere will be recirculated nitrogen.

Equipment

The decladding glovebox contains a decladding machine, cladding size-reduc-
tion equipment, and pellet collection and canning equipment. Glovebox opera-
tions are automated because of high radiation levels and the large quantity of
fuel pins slated for immobilization.

6.1.1.3 Material Size Reduction
Floor plan, L-202
A crush and grind glovebox receives cans of oxide fuel pellets from oxide fuel feed

preparation and from material unpackaging and sorting. After size reduction, the
oxide is transferred via overhead conveyor to accountability.

76




UCRLID-131617 Rev. ]
PIP-98-115

Space

The crush and grind glovebox is 7.6 m (25 ft} long and occupies the remaining

portion of the 280 m? (3000 ft?) process room that contains the decladding glove-
box. The glovebox atmosphere will be recirculated nitrogen.

Equipment

The crush and grind glovebox contains pellet crushing and grinding equipment
and automated handling equipment.

An AGV transports cans of plutonium feed material from the APSF or the lag
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removes the can from the AGV and places it into the hood. Clean (contamina-
tion-free) outer cans and containers are removed and recycled or collected as
scrap. The material can containing plutonium enters into the glovebox. After this
material is unpacked, sorted, and transferred into a standard can (if necessary),
it is transported by an overhead conveyor to a giovebox for processing or to the
in-process storage vault. Empty contaminated cans are sent via the conveyor to
waste handling.

Space

The sort glovebox is 13.4 m (44 ft) long and the entry hood is 1.8 m (6 ft) long.
They occupy a 280 m? (3000 ft2) process room in the north side of the first level.
The glovebox atmosphere will be recirculated nitrogen.

Equipment

The hood contains automated can handling and outer can opening equipment.
The glovebox contains automated can opening, sorting, and sampling equipment.

6.1.1.5 Metal Fuel Feed Preparation
Floor plan, L-202

A dedicated overhead clean conveyor transports ZPPR fuel plates from material
unpackaging to the ZPPR decladding glovebox. After shearing, the fuel plates
are canned and moved to metal conversion (HYDOX) using the overhead con-
veyor. Fuel cladding coming from the oxide fuel feed preparation and metal
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conversion Upt:raﬁul is via the overhead CONVeyor 18 Cor wsolidated in the claddiﬁg
consolidation glovebox and transferred via overhead conveyor to waste handling.

Space
The ZPPR decladding and clad ?zg consolidation gloveboxes are 15.3 m (50 ft)
)

long and occupy a 280 m? (3000 ft) process room in the north side of the first
level. The glovebox atmosphere will be recirculated nitrogen.
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Equipment

The glovebox contains decladding equipment and cladding consolidation
equipment.

6.1.1.6 Metal Conversion
Floor plan, L-202

An overhead conveyor transports metal from metal fuel feed prep or material
unpackaging to a HYDOX glovebox. After conversion, the oxide product from
HYDOX is transported via overhead conveyor to accountability.

The four HYDOX gloveboxes, each 6.1 m (20 ft) long, occupy a 186 m? (2000 ft2)
process room in the northeast corner of the first level. Each of these gloveboxes
will use recirculating argon atmosphere.

Equipment

Each of these gloveboxes contains a complete HYDOX system, which includes a
hydride/nitride vessel, an oxidation vessel ‘vacuum pumps, and supporting
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box and room.

6.1.1.7 Impure Oxide Feed Preparation
Floor plan, L-202

Oxide is received from material unpackaging and sorting via the overhead con-
veyor. After treatment, the oxide product is transferred via overhead conveyor to
materials characterization or accountability. Solid waste is transferred via con-
veyor to waste handling,

Space

The impure oxide feed prep glovebox is 15.3 m (50 ft) long and occupies a 130 m?
(1400 ft*) process room on the northeast side of the first level. The glovebox
atmosphere will be recirculated nitrogen.

Equipment

The glovebox is separated into a dry and wet process section. The dry section
contains crushing and grinding equipment and a calcining furnace. The wet
section includes the oxide washing and filtrate treatment equipment. The glove-
box is Kynar-lined for corrosion resistance to chlorides. Small chemical feed
tanks are located near the glovebox. Glovebox operations in the wet section will
primarily be hands-on.

6.1.1.8 Materials Characterization
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The materials exiting the impure oxide feed preparation process will have to be
analyzed for elemental content and to provide material composition data for
dpfprrninin_g batch sequencing in the feed batch sten. The nrimarv feed to charac-
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terization is impure oxide, but some HYDOX and reactor fuel oxide will also need
characterization. After characterization, the oxide is transferred to accountability.

Space

The equipment for the materials characterization function is located in the
impure oxide feed preparation glovebox, which has been detailed in Section
6.1.1.7 above.

Eguipment

Major equipment includes sampling equipment, an x-ray fluorescence unit, and
a vacuum tube transport system to collect samples.

6.1.1.9 Material Control and Accountability
Floor plan, L-202

Materials leaving the conversion process will require assaying prior to entering
the immobilization process. Materials are transferred to the accountability glove-
box via overhead conveyor for MC&A measurements.

Space

The accountability glovebox is 15.3 m (50 ft) long and occupies a 93 m? (1000 ft?)
process room in the northwest side of the first level. The accountability room is
isolated from the rest of the conversion process area by shield walls to reduce
background radiation levels in the accountability measurement. The glovebox
atmosphere will be recirculated nitrogen.

Equipment

The glovebox contains calorimeters, gamma spectrometers, and neutron coinci-
dence counters. Equipment associated with the instruments is located next to
the glovebox. It is anticipated that measurements made here will be totally
automated.

6.1.1.10 In-Process Storage Vault/Areas
Floor plan, L-202; Section E, 1.-207

The in-process storage vault provides buffer storage for PuO, powder between
plutonium conversion and first-stage immobilization. At one end of the vault is
an entry/security portal glovebox where the stacker-retriever interfaces with the
automated can transfer conveyor. At the other end is a small vestibule for park-
ing the stacker-retriever when it is not in use. An adjacent maintenance area for
the stacker-retriever is accessible through an airlock.

Most of the vault capacity is dedicated to surge storage for plutonium oxide from
plutenium conversion. However, a small portion is used for recycle material from

~
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first-stage immobilization. Storage racks are designed to assure criticality
safety for stored material.

Space

The in-process storage vault occupies a 120 m? (1300 ft) area (including
shield walls at the west end of plutonium conversion) on the first-floor
level. The internal storage chamber is nominally 3.1 m (10 ft) by 9.2 m (30
ft) and 6.1 m (20 ft) high, with 0.9 m (3 ft) deep storage racks on each side,
and a 1.2 m {4 ft) aisleway down the middle to accommodate a
stacker/retriever. An adjacent 19 m? (200 ft2) maintenance area for the
stacker /retriever is accessible through an airlock. The vault has storage
racks that have a 5 to 6 months’ production minimum storage capacity. The
vault atmosphere will be recirculated nitrogen.

Equipment

Equipment in the vault includes the portal glovebox, a pick-and-place
robot, an automated storage retrieval system, storage pallets, and a bar
code reader. A pair of 6-ft-long security locks and 10-ft-long entry hoods are
also included.

6.1.1.11 Ceramic Feed Batching
Floor plan, 1-202; Section E, L-207

An overhead conveyor transports oxide from the in-process storage vault to
the batch splitting glovebox. After splitting and blending, the oxide is sam-
pled and transferred via overhead conveyor to accountability prior to intro-
ducing the oxide to the immobilization process. Oxide batches that do not
meet specifications are stored in the in-process storage vault to await
reblending.

Space

The batch splitting glovebox is 6.1 m (22 ft) long, as is the blending and
weighing glovebox. They occupy a 65 m? (700 ft) process room adjacent to
the in-process storage vault in the first level. Both glovebox atmospheres
will be recirculated nitrogen.

Equipment

The gloveboxes contain the feed splitter, can tumbler, and sampling equip-
ment. Equipment will be automated because of high radiation levels and
the large number of repetitive operations involved in puck production.

6.1.1.12 Ceramification
Floor plan, L-202, 1.-203, L-204; Section C, L-206
The ceramification operation is enclosed in the milling, mixing, and granu-

lating glovebox and the puck pressing glovebox. The gloveboxes are
arranged in a vertical “stack” structure in the central area of the process
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building. Material flows by gravity from the top of the stack down to the press
at first level. The precursor and UQ, is fed into the glovebox through piping and
airlocks. The overhead horizontal conveyor and a vertical conveyor transport

the cans of blended plutonium feed from the in-process vault or accountability
to the top of the glovebox stack.

Space

The stack structure is in a chamber in the middle of the PIP. The base of the
chamber is 372 m? (4000 ft2) and it is 12.2 m (40 ft) high to the underside of the
third-level floor. The glovebox stack is about 11.0 m (36 ft) tall with steel plat-
forms and stair access to the upper elevations of the glovebox. A building eleva-
tor and stairwell interface with the platform levels. The 3.7 m (12 ft) long trans-
fer/load glovebox is at top level of the stack. Below is the 2.7 m x 6.1 m (9 ft x 20
ft) high mill, blend, and granulate glovebox. The 1.8 m (6 ft) long puck pressing
glovebox is at the first level. A 2.4 m (8 ft) long maintenance glovebox is provid-

ard aAiaane ~ 3
ed adjacent to the pressing glovebox. A 60 m# (650 ft?) room space above the

glovebox room is provided for storage and batching of ceramic precursor and
UQ,. The glovebox atmosphere will be recirculated nitrogen.

Egquipment

The milling, mixing, and granulating glovebox contains the attritor mill, attritor
blender, and granulator. The puck pressing glovebox contains powder feeder and
press equipment. Equipment will be automated because of high radiation levels
and the large number of repetitive operations involved in puck production.

6.1.1.13 Ceramic Puck Handling
Floor plan, L-202; Section C, L-206

Puck handling includes handling of green pucks between pressing and sintering,
and handling of sintered pucks between sintering and can loading. Operations
include puck weighing, inspection, tray loading /unloading, and tray staging/stor-
age. Green pucks are received from pressing via a puck conveyor. The pucks are
inspected, loaded on furnace trays, and moved to sintering using an overhead con-
veyor system. The sintered pucks are unloaded from the furnance tray, inspected,
placed on transfer trays, and moved to can loading via overhead conveyor.

A 7.3 m (24 ft) long glovebox is located adjacent to the press box for green puck
handling and furnace tray storage. A 5.5 m (18 ft) long glovebox is located adja-
cent to each of the three sintering gloveboxes for sintered puck cooling and han-
dling. A 9.8 m (32 ft) long glovebox is provided for sintered puck storage and
transfer tray storage. The glovebox atmospheres will be recirculated nitrogen.
Equipment

The puck handling gloveboxes contain inspection equipment, robots for puck
handling, and machines for moving and stacking trays. Equipment will be auto-

mated because of high radiation levels and the large number of repetitive opera-
tions involved in puck production.

81




LCRLHAD-131617 Rev.1
PIP-98-115

6.1.1.14 Nondestructive Examination for Process Control

Floor plan, L-202; Section C, L-206

An NDA /NDE glovebox is provided for quality control measurements of indi-
vidual pucks. A small number of sintered pucks from each batch will be sent to
this glovebox via the overhead conveyor.

This glovebox also is used for MC&A (see Section 6.1.1.15, below).
Space

The NDA/NDE glovebox is 11.6 m {38 ft) long and occupies a 70 m? (750 ft2)
area in the middle of a process room on the west wall of the first level. The
glovebox atmosphere will be recirculated nitrogen.

Equipment

The glovebox includes an x-ray diffraction unit, an x-ray fluorescence unit, and a
laser densitometer. Equipment will be automated because of high radiation lev-
els and the large number of repetitive operations involved in puck production.

6.1.1.15 Material Control and Accountability

Floor plan, L-202; Section C, L-206

First-stage immobilization MC&A includes accountability measurements after
ceramic puck handling (Section 6.1.1.13, above) and can loading (Section
6.1.1.18, below). The accountability measurements are NDA measurements done

in addition to the NDE for process control requirements. The measurements
made here are performed on sintered pucks prior to their placement in cans.

Space

The NDA/NDE glovebox dimensions have been given in Section 6.1.1.14, above.
Equipment

In addition to the equipment used for NDE, the glovebox includes a gamma ray
spectrometer and a calorimeter for MC&A measurements. Equipment will be

automated because of high radiation levels and the large number of repetitive
operations involved in puck production.

6.1.1.16 Sintering

Floor plan, L-202
An overhead conveyor transports the furnace trays loaded with green pucks
from puck handling to sintering. The trays are moved under a furnace, elevated

and loaded through a bottom opening. After sintering, the furnace trays are low-
ered out of the furnace and moved into the adjacent cool down glovebox.
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Space

Three sintering gloveboxes, each 6.1 m (20 t) long, occupy a 251 m? (2700 ft2) area
in a process room on the west end of the first level. The sintering furnaces will have
argon atmospheres. The gloveboxes directly supporting the furnace gloveboxes are
part of ceramic puck handling, which has been discussed earlier in Section 6.1.1.13.

Equipment

Each sintering glovebox contains two furnaces with a limited-volume cooling
water system. Equipment will be autornated because of high radiation levels and
the large number of repetitive operations involved in puck production.

6.1.1.17 Recycle
Floor plan, L-202; Section E, L-207

An overhead conveyor transports reject material from the inspection function of
ceramic puck handling glovebox to the recycle glovebox or the in-process stor-
age vault. When the material is to be recycled, it is either already at the recycle
glovebox or must be moved to the glovebox via an overhead conveyor from the
in-process storage vault. The reject material is crushed for recycle and transport-
ed by overhead conveyor back to the vault or to feed batching.

Space

The recycle glovebox is 7.6 m (32 ft) long and occupies a 46 m? (500 ft2) process
room adjacent to the in-process storage vault in the first level. The glovebox
atmosphere will be recirculated nitrogen.

Equipment

The recycle glovebox contains crushing and grinding equipment.

6.1.1.18 Can Loading

Floor plan, L-202; Section C, L-206

Ceramic pucks on transfer trays are received via an overhead conveyor. The
pucks are loaded into a bagless loadout can, filled with helium, and welded
shut. The cans exit the glovebox line into a hood, where a swipe and leak test is
performed. A can conveyor transfers the clean cans to the product NDA area.
Space

Three parallel can loading lines are provided, each consisting of a 4.9 m (16 ft)
long glovebox and a 2.4 m (8 ft) long hood. The can loading occupies 170 m?

(1800 ft2) of a process room on the west wall of the first level. The glovebox
atmosphere will be recirculated nitrogen.

83




UCRLIID-131617 Rev.i
PIP-G8-115

Equipment

Each can loading line includes equipment for loading pucks into cans and for
sealing the cans, as well as for the swipe and leak tests. Equipment will be auto-
mated because of high radiation levels and the large number of repetitive opera-
tions involved in puck production.

6.1.1.19 Product NDA
Floor plan, L-202; Section C, L-206; Section G, L-207

The product cans arrive in the NDA room via a conveyor, are nondestructively
assayed, and are placed in a storage position until transferred to the magazine
loading area by conveyer.

Space

The product NDA area occupies a 60 m? (650 ft2) process room in the middle of
the west wall at the west end of the first level. A 37 m2 (400 ft2) NDA instrument
room located across the corridor is also provided for housing the NDA-associat-
ed equipment and computers. The accountability room is isolated from the rest
of the immobilization process area by shield walls to reduce background noise in
the accountability measurement.

Equipment

Major equipment in the product NDA room includes calorimeters, gamma-ray
spectrometer equipment, and an overhead robotic bridge crane.

6.1.1.20 Can-in-Canister System
Floor plan, 1L-202; Section B, L-206; Section F, L-207

Product cans will be transferred by conveyor from the product NDA area to the mag-
azine loading area. Four product cans will be loaded into a magazine and secured
using robotics. The loaded magazines will be transferred to storage or to the off-nor-
mal storage/repair area for disposition by an overhead, telescoping bridge robot. An
overhead bridge crane, on the same bridge of the overhead telescoping robot, will
remove and insert the storage well plugs to provide access to the storage wells.

Each canister used in the PIP will be fabricated with an internal rack to hold
seven magazines. The empty canisters will be loaded into the canister conveyor
at the east end in a clean environment via an overhead monorail and moved into
the canister loading station. Loaded magazines will be retrieved from the shield-
ed storage area by the overhead telescoping bridge robot and inserted into the
canister and locked in place. The filled canister will be inspected and acceptable
units will be moved to the canister capping area, where temporary cap will be
installed. The capped canisters will be move to the loaded canister shielded
storage area to await transport to the DWPE. Units that fail inspection will be
moved from the loading station via the overhead bridge crane to the off-normal
storage /repair area for disposition.
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Space

The magazine loading and the shielded storage area and the off-normal stor-
age/repair area comprise an area of about 214 m? (2300 ft?) in the southwest cor-
ner of the first level. The magazine shielded storage area is a concrete form sit-
ting on the first-level floor with penetrations into the concrete for storage wells.
Each storage well has a concrete plug to cap the storage position. Magazines and
canisters in the off-normal storage/repair area are worked from behind a shield
wall directly east of the storage/repair area by remote manipulators.

The canister loading conveyor and the overhead monorail loading area comprise
an area of about 112 m?2 (1200 ft?) near the south wall of the PIP building.

Equipment

Major equipment in this area includes a magazine storage carousel, magazine
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loader, overhead bridge crane, telescoping bridge robot, and remote manipula-

tors for magazine and canister rework.

The canister loading conveyor and the overhead monorail loading area equip-
ment includes a lift truck, overhead monorail, canister transfer cart, canister
grapple, and manipulator.

6.1.1.21 Canister Transport
Floor plan, L-202; Section G, L-207

The loaded canister is retrieved from the loaded canister storage area via a
remotely operated overhead bridge crane and placed into a canister transport
cask. The cask head is placed on the cask by the overhead bridge crane and the
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With adequate safeguards and security in place, an overhead bridge crane in the
truck bay removes the shield plug in the floor of the truck bay, retrieves the cask
from the tunnel below, and places it on the transport vehicle. The vehicle then
moves the cask to the DWPE. Empty casks are returned to the PIP in reverse
order of this process.

Space
[

The cask loading area, the tunnel to the truck bay, and the truck bay itself comprise
about 630 m2 (6800 ft¢) on, below, and adjacent to the southwest corner of the PIP.

Equipment

Major equipment in this area includes the canister grapple and overhead bridge
cranes, casks, and transport vehicle.

6.1.1.22 DWPF Receipt and Handling
Floor plan, L-209
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The casks are received at the DWPF dock, where they are opened, and the canis-
ters transferred to the DWPF melt cell for storage. From this point onward the
canisters are handled as part of the DWPF program.

Space

A 260 m? (2800 ft%) enclosed space addition is added to the east loading dock of
the DWPF for truck bay and receiving/handling functions.

Equipment

Major equipment added to the DWPF area includes the shielded lift truck,
monorail hoist, canister storage rack, and overhead bridge crane.

6.1.1.23 International Atomic Energy Agency Accommodations
Floor plan, L-202

An office is provided for the use by IAEA inspectors to review records and infor-
mation recorded from measurement instruments and surveillance cameras set
up by the inspection agency.

Space

The floor space of the IAEA room is 19 m? (200 ft?). It is located in the southeast
corner area of the first level in the process building.

Equipment

Office furniture, power supply for office equipment, authenticated data lines,
and UPS will be provided in or for the room.

Floor plan, L-202

Waste management process in the design includes waste sorting, assay, segrega-
tion, size reduction, packaging, interim storage, and equipment and waste con-

tainer decontamination. Wastes generated are segregated and transferred to the

existing SRS waste facilities for disposal.

Wastes generated from plutonium conversion and immobilization processes
are first handled in a waste handling glovebox in their respective process
areas before being transferred to the waste packaging room for final handling,
certification, storage, and shipping.

Space

The plutonium conversion waste handling glovebox is 15.2 m (50 ft) long and
occupies a 120 m? (1300 ft%) room located in the north side of the first level. The
11.6 m (38 ft) immobilization waste handling glovebox partially occupies a 130
m? (1400 ft2) room located in the east end of the first level. The waste packag-

ing room is 223 m? (2400 ft?) and is located in the east end of east wall of the
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first level. The room contains a 23 m2 (250 ft?) space for waste assay and a 33 m?2
(350 ft?) space for waste drum storage. The glovebox atmosphere will be recircu-
lated nitrogen.

Equipment

Major equipment for waste handling includes a waste compactor, segmented
gamma scanner, neutron drum counter, CO, decontamination system (including
glovebox or hood), and pallet mover.

6.1.1.25 Analytical Laboratory
Floor plan, L-202—sample preparation

The 772-F Laboratory at Savannah River will provide analytical quality control
and process support capability for the PIP. Samples will be packaged in the sam-
ple preparation glovebox on the first floor level of the PIP and transported to
772-F. To meet the sampling throughput required by the PIP, additional instru-
mentation and glovebox and hood additions will be needed in 772-F. Because of
the small sample sizes, no additional shielding requirements are anticipated. The
only scope of work in the 772-F building is the procurement and installation of
equipment.

Space

The 19-ft sample preparation glovebox partially occupies a 130 m? (1400 ft2)
room located on the east side of the first level of the PIP. The existing 772-F ana-
lytical laboratory will be used and no space addition is needed. The glovebox
atmosphere will be recirculated nitrogen.

Equipment

In addition to the sample preparation glovebox, the equipment needs in the PIP
include packaging equipment, a bar code reader, and a computer. Additional
analytical instrumentation and associated glovebox and hood additions will be
added to the 772-F analytical laboratory. Major equipment additions include an
alpha spectrometer, emission spectrometer, mass spectrometer, and
uranium/plutonium assay analyzer.

6.1.1.26 Control Rooms
Floor plans, L-202, L-203

A plant central control room and various local control rooms are provided in the
PIP for control and monitoring functions. The central control room is primarily
used by the plant operations manager, supervisors, shift foremen, and technical
engineers. Four local control rooms are strategically located throughout the
plant. The process system is normally controlled by operators from control sta-
tions in the local control rooms. Control by the central control room requires a
permissive from the respective local control rooms.

o
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Space

Several control rooms are provided for various control and monitoring functions
as detailed below:

[

L]

The 93 m2 (1000 ft2) plant central control room is located in a clean area near
the personnel entry of the first level. The central control room houses the plant
central and supervisory control and the MC&A and information system.

A 40 m? (450 ft?) conversion and material handling control room is provided
for local control of the plutonium conversion process units and for control of
the AGV, vault stacker /retrievers, and overhead conveyor operations. This
room is at the west end of the plutonium conversion area.

A 40 m2 (450 ft2) immobilization control room is provided for local ¢

the first-stage immobilization process units. This room is next to the conver-
sion and material handling control room. '

A 37 m? (400 ft2) NDA instrument control room on first level, directly south
of the product NDA room.

A 65 m2 (700 ft2) computer and instrument room is provided to house the
process control computers, programmable controllers, and the associated
instrument racks. This room is located on the second level.

A 74 m2 (800 ft2) canister loading control room is provided for local control
of the canister loading operation. This room is located on the second level
adjacent to the operator gallery of the canister high bay area.

A 37 m? (400 ft2) HVAC/utilities control room is provided for control of the
facility HVAC and utility systems. This room is located on the second level.
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A 60 m? (650 ft%) security monitoring room is provided for control and moni-

toring of the building security system. This room is located in the entry con-
trol facility.

Equipment

Major equipment in the control rooms includes control workstations and con-
soles, alarm annunciation panels, and computer equipment.

6.1.1.27 Material Access Area Support Rooms/Facilities
Floor plans, L-202, 1-203, L-204; Sections L-206, L-207

A number of support areas and rooms are included in the MAA and the second
floor area above the main MAA process floor. These are listed below:

a8

Automated guided vehicle maintenance area. For maintenance and battery charging.

Contaminated equipment maintenance room. For routine repair and service of
contaminated equipment (major repairs or nonroutine repairs may be per-
formed in other SRS maintenance shops).

Electrical and instrumentation maintenance room. For routine repair and service
of electrical and electronic equipment and instrumentation (major repairs or
nonroutine repairs may be performed in other SRS E&I maintenance shops).

Empty magazine and canister storage rooms. Two lift-truck accessible rooms for
storage and receipt inspection of empty magazines and canisters.
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Uranium drum storage room. For storing drums of uranium oxide feed materials.

Ceramic precursor storage. For storing drums/boxes of ceramic precursor feed
materials, ceramic lubricants, and binders.

Cold supply storage rooms. For storing general supplies. The items to be stored
in this area will include sundry items frequently required to support opera-
tion in the facility (e.g., recorder chart paper, miscellaneous hardware items).
One room is on the first level and the other on the second level.

- o

Health protection area. For HP facilities and equipment. This area (a room near
the MAA personnel entry and exit entry) will have equipment for assessing
the contamination on wipes used to survey for transferable contamination on
equipment and containers being handled in the facility.

Contaminated waste water collection system. A water drain system for collectin
all waste water, including fire water, that is normally not contaminated, but
has a potential for being contaminated. The water will be collected and mon-
itored for contamination. Uncontaminated water will be released to an
appropriate outfall. Contaminated waste water will be transferred to an
appropriate, existing contaminated liquid waste treatment facility at SRS.
Elevators. For transport of personnel, equipment, and materials. The freight
elevator shall be designed for cargo loads 125% of the maximum load
expected during facility operation, including weights of lift truck, lift truck
cargo, and all personnel (operating, security, and HP) accompanying the
material movement.

Other rooms. Shift supervisor offices, a conference room, janitorial closets, and
several support storage areas are also supplied.

o
o

Space

The space requirements for the different MAA support rooms and facilities are
listed below:

Automated guided vehicle maintenance aren. The AGV maintenance area is a
room having 51 m2 (550 ft?) of floor space, located on the first level of the
process building in the northwest corner of the first level.

Contaminated equipment maintenance room. The contaminated equipment main-
tenance room is a room having 74 m? (800 ft%) of floor space, located on the
first level of the process building in the northwest corner of the first level.
Electrical and instrumentation maintenance room. The E&I maintenance room is
a room having 28 m? (300 ft2) of floor space, located on the first level of the

process building in the southeast quadrant of the first floor.

Empty magazine and canister storage rooms. Both lift truck accessible rooms,
each with about 37 m? (400 ft2) of floor space, are located on the first level of
the process building in the southwest quadrant of the first floor. The access
door is sized for passage of lift trucks delivering empty magazines and can-
isters from the south dock.

Uranium drum storage room. The uranium drum storage room is a room hav-
ing about 23 m? (250 {t2) of floor space, located on the third level of the PIP,
above the ceramic processing stack.

Ceramic precursor storage. The ceramic precursor storage roor

e
ge roo
ing about 23 m? (250 ft2) of floor space, located on the third leve
above the ceramic processing stack.

Cold supply storage rooms. Cold supplies are stored in two rooms having
about of 56 m? (600 ft2), located on the first level of the PIP.
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Healtzltzprotection area. The health protection area is a room having about 70 m?
(750 ft<) of floor space, located in the southeast quadrant of the PIP is provid-
ed for HP facilities and equipment.

Contaminated waste water collection system. The contaminated waste water col-
lection system is in a room having about of 130 m? (1400 ft2) of floor space,
located in the basement of the PIP on the north wall.

Equipment

The equipment requirements for the different MAA support rooms and facilities
are listed below:

0

Automated guided vehicle maintenance area. Major equipment in the AGV mainte-
nance room includes a battery charging station and a hydraulic lift.
Contaminated equipment maintenance room. Major equipment in the contami-
nated maintenance room includes work benches with hoods, tools, and
instruments required for routine repairs of facility contaminated equipment.
There is storage here for repair tools and equipment and for inventory of fre-
quently required spare parts, as well as for the decontamination equipment
and hoisting equipment (monorail or portable jib crane). {Tools and equip-
ment provided for the shop are to be recommended by the A/E).

Electrical and instrumentation maintenance room. Major equipment in the E&lI
maintenance room includes work benches, tools, and instruments required
for routine repairs of instrumentation equipment. There is storage here for
diagnostic equipment and for inventory of frequently required spare parts.
(Tools and equipment provided for the shop are to be recommended by the
A/E).

Empty magazine and canister storage rooms. Area and equipment allows visual
and dimensional inspection of magazines at the rate of seven per day and
canisters at the rate of one per day. The canister storage area has the capacity
to hold 20 empty canisters (2 weeks’ operating supply). A monorail is pro-
vided for handling canisters.

Uranium drum storage room. The equipment for this room includes drum han-
dling equipment and a hood for removing drum heads to allow laboratory
sampling of oxide.

Ceramic precursor storage. Drum handling equipment is contained in the
ceramic precursor storage room.

Cold supply storage rooms. Equipment in the cold supply storage areas
includes storage shelves and cabinets. The first-level room has an access
door sized for passage of lift trucks and pallets.

Health protection area. The area shall also be provided with portable equip-
ment for use in monitoring the radiation levels in any area of the facility.
Facilities and equipment for the decontamination of personnel shall be pro-
vided. A personnel monitoring station for all personnel exiting the MAA
shall be provided in the hallway near the HP area.

Contaminated waste water collection system. Equipment shall include collection
tanks (capacity of tanks to be determined during the design phase) and asso-
ciated piping, including sampling systems, a drain for uncontaminated
water to an outfall, and a pump for transferring contaminated water to a
tank truck.

Other rooms. Offices will be furnished with standard office furniture and
equipment and with telephone and data cable connections to the SRS




UCRLAD-131617 Rev.1
PIP-98-115

computer LAN for each occupant of the office. The conference room shall
be sized for a minimum of 40 occupants and with standard conference
room equipment, including a telephone, connection to the SRS computer
LAN, and SRS TV cable. There should be a minimum of two janitorial clos-
ets—one for the radiological buffer area and one for the clean area. Each
janitorial closet shall have storage for janitorial supplies and equipment
and a sink. One sink is drained to the facility contaminated water collec-
tion system (for the closet in the radiological buffer area) and the other is
drained to the sanitary waste water system (for the closet in the clean area).
Appropriate equipment and storage facilities in the support storage areas
will be determined during the design phase.

6.1.1.28 Material Transport System

The PIP processing area utilizes a number of handling systems for transporting
solid material during the materials receiving, processing, and shipping opera-
Hrme Tho fAallAavirivaeg anm~tinane Mmearrida Aacasiembisarne Af dha raaine maatamala lhan
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dling systems associated with the facility.
Overhead Inter-Glovebox/Area Transport System

An overhead material transport system, to transport materials as well as small
tools and equipment, is provided. The transfer system will be designed to han-
dle two types of standard cans as well as furnace and transport trays between
the PIP gloveboxes and vaults. The transport system is located outside the
gloveboxes and includes a stainless steel tunnel confinement system. It will have
a recirculated nitrogen atmosphere.

Intra-Glovebox Transport System

A shorter transport system of a similar design to the above will be used for
material movements inside the gloveboxes. The type of transport system used in
the gloveboxes will be determined during the design phase and will be depen-
dent on the specific application. To the extent practicable, movements of materi-
als, tools, and equipment in the gloveboxes will use the same can and tray
designs as are used by the transport systems outside the gloveboxes.

Puck Can Transport System

A transport system for moving loaded puck cans from the product NDA area to
the magazine loading area is provided. The system will be similar to the over-
head transport system with the following exceptions:

» The system will be designed to handle puck cans
» The system will have elevating equipment to raise the cans to an overh
floor transport system

¢ The transport system will not require a confinement system, but may require
shielding (as determined by ALARA analysis).

|
Call
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Automated Guided Vehicles

Automated guided vehicles shall be provided for transporting plutonium bear-
ing materials in 3013 and 2R type containers. These containers will be transport-
ed from the APSF to the PIP. Movements of these containers in the APSF will be
performed using an AGV provided by the APSF project. This APSF AGV will
retrieve containers with materials from the APSF vault and will deliver the con-
tainers to a portal that goes through the APSF east exterior wall and is connected
to a tunnel to the PIP. An AGV provided by the PIP project will retrieve the con-
tainer from the portal and deliver the container to the lag storage area in the PIP.
During tunnel movements, the AGV will pass through the entry port connecting
the tunnel to the PII. At the lag storage vault, the AGV will place the container
on a portal device that will pass the container into the vault for storage by an in-
vault stacker /retriever.

The AGV will also be used to retrieve containers from the lag storage vault portal
device and will deliver the container to the sort glovebox container entry station.

The AGV is remotely controlled from the control room using a guidance system
like the laser triangulation guidance system. This type of system uses an AGV-
mounted laser to detect/follow targets located on the facility /tunnel walls.

Canister Conveyer

A conveyer is provided for conveying canisters sequentially from the clean can-
ister storage area to the canister loading/capping area, and then to the loaded
canister shielded storage area.

Lift Trucks/Pallet Handlers

Lift trucks and pallet handlers will be used for transporting and truck unloading
of large and heavy items. These lift trucks shall meet commercial standards. Lift
trucks used to unload or to operate near safe secure transports (S5Ts) shall be
approved by the cognizant DOE Office for SSTs (Sandia National Laboratory). All
lift trucks shall be battery powered. Pallet handlers will be either battery powered
or manually operated, depending on their usage. The procurement/design of all
lift trucks and pallet handlers shall consider the guidance of DOE-STD-1090-96,
Hoisting and Rigging.

Cask Transporter and Transport Casks

A cask transporter truck will be provided for transporting loaded can-in-canister
casks from the PIP to DWPF. Design of the transporter, including casks, shall
comply with the requirements of DOE Order 460.1, Packaging and Transportation
Safety, and WSRC Manual 19Q), Transportation Safety. The design shall assume a
maximum transit time of one hour from leaving the PIP through docking at the
DWPF unloading facilities.
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6.1.1.29 Administrative Support Building and Foyer

Change Rooms

Men's and women'’s change rooms are located in the entry control facility. Each
room is 112 m? (1200 ft2) and is equipped with locker storage and shower facilities.

Offices and Related Facilities

Administrative and technical support facilities are located in the administration
support building. The area for administrative and support services is designed
as a clean area with conventional HVAC system.

The first level of the administrative support building is designed for technical
support and services. This area is 465 m* (5000 ft°) and includes a maintenance
shop, an E&I shop, a break room, a supply receiving and storage area, and an
open truck dock. Work benches, tools, E&I diagnostic equipment, workshop-
grade electrical power, and lighting are provided.

The second level of the administrative support building is designed for adminis-
trative support of the PIP operation. The floor space is 745 m* (8000 ft*) and
includes private and open offices, a conference room, a break room, and miscel-
laneous space for personnel services. Normal office support appliances and elec-
trical power for office equipment are provided.

6.1.2 Facility Systems/Elements

6.1.2.1 Site Development

[N SIS rm ke e ma o2 | PR, Ao b

The new plutonium immobilization plant will be located inside the F-Area at
SRS. The planned location will be at the northeast section of the F-area, adjacent
to the APSF facility. All of the structures and buildings required for plutonium
conversion, immobilization, and canister loading will be provided on site. The
main process building consists of two floor levels with the main process level
located at grade level and the HVAC and electrical equipment located on a sec-
ond level. Transfer of material from the APSF to the PIP process will be through
a below-grade connecting tunnel. Support facilities and equipment will be locat-

ed outside of the PIDAS area. A new enclosed truckwell and laydown area will
alen he canctrictad at the DWPF for receint of loaded canisters and trancfer to

GAIV LA LAFALILL ML b T8h RElls A&r F 7T A & AVZ s iiprs wi aVvitianae vlEi gyl Gaths safaaBata

the DWPF melt cell and HLW fill operations.
Site Preparation

Site preparation includes clearing, grubbing, and stripping the top 12 inches of
soil and vegetation over an approximately 800 ft x 700 ft area. New structures
for the PIP include the following:

Main process building (Drawings L-201 through L-207)
Administrative support building (Drawings L-202, L-203, L-207)
Entry control facility (Drawings L-202, L-207)

Truck bay (Drawing L-202)

Enclosed truck dock (Drawings L-202, L-207)
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Open truck dock (Drawings L-202, L.-207)

Standby diesel generators (Drawings C-201, L-208)

Electrical substation (Drawing C-201)

Chillers (Drawing C-201)

Chemical feed and cooling tower pumps (Drawings C-201, L-208)
Bottled gas storage (Drawing C-201)

Access roads and parking area (Drawing C-201, C-202).

Site Grading and Storm Water Management

The topography of the planned site slopes in a south-to-north direction with a
change in elevation of about 35 ft (see Drawing C-201). The plutonium immobi-
lization plant will be sited to facilitate the movement of material via the under-
ground tunnel connecting the APSF and PIP and to minimize the amount of
excavation and grading required. The northern boundary of the planned site
will be within 200 ft of an existing creek. Retaining wall structures or slope stabi-
lization features will be designed to prevent erosion by storm runoff.
Stormwater management and sediment control will be in accordance with local
codes and regulations.

The minimum design level for storm water management system will be for a 25-
year, 6-hour storm with adequate capacity for a potential 100-year, 6-hour storm.

If the PIP facilities can be sited above the design basis flood (DBF) level in accor-
dance with DOE-STD-1020-94, flood hazards need not be included in the design
basis except that the possibility of raised ground water level must be considered.

If the PIP facility is sited below the DBF level, it will be designed to preclude the
flooding of areas in the facility that contain plutonium. The design basis flood
for the PIP will be established in accordance with UCRL-15910 (DOE-STD-1020).
All processing and storage building structures housing plutonium and/or high
level waste and the product canister storage vault will be designed to withstand
the DBE.

Utilities

Electrical power, potable water, sanitary sewer, fire water, gas, chilled water, and
plant and instrument air are required utility services at the PIP facility. SRS site
utilities will have adequate capacity to support the additional PIP utility require-
ments. Connections to existing SRS site utilities are available within the vicinity
of the PIP facility.

Two new electrical feeders will be routed to the PIP. One overhead feeder will be
routed to a new substation on the northwest corner of the planned site to sup-
port the PIP facility. Two standby generators, located next to the new substation,
will provide standby power to support critical operations. Another underground
feeder will be routed into the PIP itself.

Potable and sanitary sewer systems will comply with the requirements of the
Uniform Plumbing Code and ASCE-37. There will be no interconnections
between stormwater systems, sanitary sewer systems, and radioactive or other
hazardous material handling systems.
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Paving and Surfacing

Access roads, plant roads, parking areas, and area paving will be designed in
accordance with AASHTO standards and applicable SRS requirements.

Physical Protection and Security

Physical protection of the main process building will be provided by a PIDAS
and vehicle barriers. Additional protection includes vault doors and delay barri-
ers placed at facility main entry and exit points. Entry to the main process area
will be through the entry control facility at grade level.

6.1.2.2 Architectural Development

Building Description

The PIP main process building is a safety class structure for the plutonium
immobilization process. All of the systems required for plutonium conversion,
immobilization, and canister loading are located within a hardened concrete
structure. The main process activities are located at grade level with the HVAC
and electrical equipment on the second level. Support facilities and equipment
are located adjacent to the main process building.

The main processing area will be located on first level at-grade. Main access to
the process area will be through the entry control facility at ground level. The
total square footage of this floor level is approximately 71,000 ft2. Two east-west
main corridors and one north-south main corridor provide separation of differ-
ent process areas and facilitate the movement of materials from one process area
to another.

Heating, ventilation, and air conditioning and electrical equipment will be locat-
ed at the second level above the process floor with a floor area of approximately
71,000 ££2. A 110-ft exhaust stack will be located on the north side of the main
process building.

The two-level administrative building (16,000 ft2) and entry control facility (4,800 ft°)
connecting to the main process building will provide space for entry control, change
rooms, restrooms, offices, and maintenance shops. Other support facilities include
cooling towers, chillers, chemical feed and pumps, liquid nitrogen and argon tanks,
and bottled gas storage. Standby diesel generators and an electrical substation are
located on grade adjacent to the main process building.

Code Basis
Construction type is Type I {fire resistive, noncombustible construction and

materials) and the area separation between occupancy is 2-hour fire resistive
construction in accordance with UBC.
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Code Compliance

Nonprocess areas are fully accessible and in compliance with ANSI Standard
A117.1 and the Uniform Federal Accessibility Standard, 41 CFR 101-19.6.
Partitions are generally drywall type, fire-rated where required in accordance
with UBC. Non-load-bearing partition framing is minimum 24-gauge galvanized
metal studs.

Occupied spaces are suitably lighted and ventilated for safe habitation at all
times in accordance with UBC, ASHRAE, and nuclear contamination control
release requirements.

Access and Egress

The PIP building is considered a special purpose industrial facility by NFPA-101,
Life Cycle Code. Access and egress requirements will be in accordance with the
applicable requirement of NFPA-101.

The path of travel must be determined and meet the limitations of NFPA 101
without requiring occupants to pass from clean areas through areas of higher
hazard on the way to exit.

Building Envelope

The process building envelope is insulated, watertight, and sealed sufficiently to
allow maintenance of an internal negative pressure. The roof system for the sup-
port facilities consists of rigid insulation and membrane on a roof deck with gal-
vanized metal flashing.

Penetrations through fire rated assemblies, at each floor and at shafts or vertical
pipe chases, are sealed with UL-approved fire-rated material commensurate
with the fire rating of the wall.

Support facilities exterior siding and windows will be designed to resist wind
and tornadoes in accordance with applicable sections of ASCE 7-95.

Exterior doors at the main process building and support facilities will be
designed to meet security requirements and to protect against design basis tor-
nado missiles.

Architectural Finishes

The floors, walls, equipment, and exposed structure of the process area will be
coated with a radiation resistive, decontaminable coating system or lined with
stainless steel where abrasion or impact dictates more substantial finishes.

Plumbing
In the main process building, a floor trench, sump, and drain system will be
installed to collect sprinkler discharge and to contain contaminated effluent. The

effluent will be collected in holding tanks located in the basement pit below the
process floor level.
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Radiation Control

The PIP facility will comply with the radiation protection requirements of 10
CFR 835, WRS Manual 50, and applicable DOE orders. Radiation shielding will
be provided by reinforced concrete walls to maintain dose rates ALARA and
within the allowable limits as described in 10 CFR 835.

Fire Profection

The design and construction of the PIP will comply with the design criteria of
DOE orders and NFPA code. Sprinkler systems will be located in all areas of the
main process building. Fire water collection tanks located in the basement level
(Drawing L-1) will be provided to isolate potentially contaminated fire water.

6.1.2.3 Structures

Description of Facilities

The process building is classified as a Performance Category 3 (PC-3) reinforced
concrete structure with mat foundation, exterior walls, floor slabs, and roof sys-
tems. The main process area will be located at the first floor level, which is at-
grade. Heating, ventilation, and air conditioning and electrical equipment will
be located above the process level on a second level. The roof of the central
process stack will be at elevation 56 ft.

Seismic resistance of the structure will be provided by roof and floor concrete
diaphragms with exterior and interior shear wall systems. The seismic spectra is
defined in WSRC Manual WSRC-TM-95-1.

The structural framing of the process building consists of reinforced concrete
roof and floor slabs supported by steel beams and column systems. The interior
column grid spacing ranges from 10 to 35 feet in the north-south direction and
from 10 to 30 feet in the east-west direction. The shielded storage and shipping
cask area will not have any interior column due to crane travel in that area.

The exterior walls of the main process building structure are estimated at 2-ft-
thick for providing structural resistance to the lateral loads from NPH events

and for radiation shielding. Typical interior shear walls and load bearing walls
are abhout 2-ft-thick. Thicknese of other interior walls will be determined based
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on specific radiation shielding, security, or fire protection requirement. Interior
partition walls will be concrete. Metal stud walls may be possible in the office
area. Based on the WSRC study, NMP-PLS 980056, Radiological Control and
Criticality Requirements for the Plutonium Immobilization Plant, the walls in the PIP
must have minimum thicknesses for shielding purposes. The walls shown in the
layouts for the PIP (Appendix B), have thickness dimensions shown in Table 6.1.
Wall thicknesses either meet or exceed the WSRC requirements based on shield-
ing or structural requirements.

The water table at the planned site is estimated at about 55 ft below grade level.

The lowest foundation of the main process building is located at elevation 26 ft so
as to remain above the existing groundwater table even with seasonal fluctuations.
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Table 6.1. Concrete Wall Thicknesses (as shield) in Inches.

Room/Location N S E w Celling
Lag storage vault 30 30 30 30 24
Accountability i2 12 i2 i8 24
Weighing (adjacent batch spilitting) 24 12 0 18 24
Batch splitter 48 12 0 12 24
In-process vault 48 48 48 48 24
Recycle 12 48 0 12 24
ZPPH operations 12 12 12 24 24
Impure oxide feed preparations 12 12 12 12 24
Waste handling {oxide prep) 12 12 12 12 24
HYDROX lines (four modules) 12 12 24 12 24
Packaged waste storage 12 12 12 t2 24
Waste packaging 24 12 12 12 24
Waste handling (disassembly) 24 12 12 12 24
Sample preparation {near disassembly) 24 12 12 18 24
Green puck weigh & inspect 24 12 12 24 24
Green puck storage 24 12 12 24 24
Furnaces (1 of 3 sets) 24 12 12 24 24
Sintered puck cool & store 24 i2 12 24 24
Sintered puck weigh & inspect 24 12 12 24 24
NDA/NDE 24 12 12 24 24
Can loading & leak/smear {three units) 24 12 12 24 24
Sintered puck storage 24 12 12 24 24
Product NDA as 38 24 35 24
Loaded cask/canister storage 48 48 48 48 24
Shielded storage 48 48 48 48 24
Magazine loading 36 48 48 48 24
Canister capping & loading 48 48 48 48 24
Blend/mill/granulate, 2nd level 36 12 12 12 24
Transferfoad, 3rd level 36 12 12 12 24
Central control room 0 0 0 24
Conversion/control room 18 12 18 18 24
Immobilization control room 12 18 18 18 24
Canister loading control room 12 12 24 48 24
Health protection, etc. i8 0 0 24
Vault entry hoods, north central corridor 12 12 12 24
AGV charge maintenance 12 18 30 12 24
Contaminated equipment maintenance 18 18 18 18 24

Support Buildings and Facilities

The entry control facility, administrative support building, and canister truck
bay, which are located adjacent to the PIP building, will be designed as PC-2

facilities. The canister truck bay is functionally connected to the main process

building by an underground tunnel but may be structurally isolated from the

main process building. Structural framing for the PC-2 buildings will consist of

steel beams, girders, and columns. Metal siding and a metal roof deck are pro-
vided as are a concrete floor slab with metal decking and perimeter concrete

foundation. Braced frames and moment resisting frames will be designed for lat-

eral load resistance.
Cooling towers, chillers, pumps, liquid nitrogen and argon tanks, bottled gas

storage, standby diesel generators, and an electrical substation are located on
grade in the immediate vicinity of the main process building.
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Tunnel

The tunnel connecting the APSF and PIP main process buildin

o will be
for loads from vehicular traffic on access roads in addition to the PC-3 NPH
design requirements.

Structural Requirements

The PIP main process building, classified as PC-3, will be designed in accor-
dance with DOE Order 420.1 and associated DOE NPH-related guidance stan-
dards, WSRC manual WSRC-TM-95-1, applicable building codes, and standards
for the design of DOE nonreactor facilities.

Design for natural phenomena hazards (including wind, tornado, flood and earth-
quake) will be in accordance with DOE-1020 for the main process building. The
main process building, loads, loading combinations, and design requirements will
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be in accordance with ACT 349 for concrete and AISC N690 for steel structures.

The administrative building, entry control facility, canister truck bay, and DWPF
addition will be designed as PC-2 structures in accordance with SRS Manual
WSRC-TM-95-1 and applicable DOE-STD-1020 requirements. Steel structures will
be designed in accordance with AISC Design Specifications and Manual of Steel
Construction. Concrete design will conform with ACI-318 requirements.

Geotechnical Investigation

A geotechnical investigation will be conducted to obtain engineering evaluation
of the soil conditions, design soil properties, and foundation design recommen-
dations. The geotechnical investigation effort will consist of reviewing existing
data; performing field explorations, laboratory analyses, geotechnical analyses,
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including recommendations for foundation design. Data should include soil-
bearing pressures for foundations, lateral soil pressures and distribution for
below-grade walls and retaining walls, differential settlements, static and
dynamic soil properties, and various design parameters for seismic and soil-
structure interaction analyses. Additional field exploration may be required to
determine soft zone layers if encountered during the initial field investigation.

Seismic Design and Qualification of Systems and Components

Nonstructural systems and components of the PIP facility will require seismic
design and qualification. Components requiring seismic design and qualifica-
tion include foundations, supports, and bracings (for piping, conduit, ducting,
mechanical and electrical equipment, control systems, and architectural ele-
ments such as suspended ceilings, lighting panels, access floors, windows, and

wall panels).

Components in the main process building will be evaluated for design basis
earthquake in accordance with DOE-STD-1020. For PC-2 facilities, the compo-
nents will be designed to UBC or standard building code (SBC) requirements. For
PC-0 through PC-3, a graded approach shall be used. Each SSC shall be designed
to the respective requirement for its PC level as defined in WSRC-TM-95-1.
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6.1.2.4 HVAC and Confinement Zones

Confinement of radioactive materials in the PIP is achieved by a combination of
primary confinement structures, (i.e., process enclosures), secondary confinement
structures, the ventilation system, and the process building. Areas in the PIP pro-
cessing building are divided into three confinement zones. Process enclosures
{Zone I enclosures) are gloveboxes, conveyors, and process vaults that normally
contain radioactive materials, and are surrounded by the secondary confinement
structures (Zone II areas), including operating and maintenance spaces for glove-
boxes. The HVAC system operates to maintain negative pressures in the Zone I
enclosures with respect to the Zone II areas; the HVAC system maintains negative
pressures in Zone II areas with respect to the surrounding Zone III areas. Zone III
areas consist of office space, corridors, and the health physics area located on the
southeast corner of the main processing floor of the PIP. The Zone III areas are also
maintained at a negative pressure with respect to the outside environment to
ensure that the potential radicactive release is confined within the PIP.

There are three separate HVAC systems to serve the PIP. One system provides
the glovebox exhaust. Another system provides ventilation to the process build-
ing, i.e., the MAA. A third, smaller, system provides the necessary heating and
cooling for comfort of personnel in the ECF and administrative support build-
ing. The process building HVAC system also serves to control the spread of air-
borne contamination in the process building.

The treated air is provided in the main processing area into Zone Il areas, i.e.,
corridors and clean office areas located in the southeast corner of the main pro-
cessing area. The differential pressure of -0.1 in water gauge is maintained in all
Zone III areas to minimize the potential airborne contamination leakage to the
environment. Zone Il areas, mainly the operating and maintenance spaces for
gloveboxes and canister loading and storage areas, are maintained at a design
pressure of —0.5 in water gauge. Because of higher potential for contamination,
the required air change in Zone II areas is 50% higher than in Zone III areas; a
total of 12 air changes in an hour is designed for Zone II areas in comparison to
a total of 6 air changes in Zone III areas. This is consistent with the zone control
requirements at SRS.

Glovebox Exhaust System

Zone I enclosures (e.g., gloveboxes and overhead conveyors) and the in-process
vault are, in general, inerted with nitrogen gas. Argon is used in lieu of nitrogen
to maintain an inert atmosphere for the HYDOX and sintering gloveboxes. High-
efficiency particulate air filters located on the supply side and on the exhaust
side of gloveboxes ensure that the airborne contaminants are confined within.
The nitrogen or argon glovebox inerted atmosphere is maintained and purified
through recirculation. The system capacity is sized to maintain a flow velocity of
5 feet per minute (fpm) at the largest cross sectional area of the gloveboxes. This
is to keep the typical 5-micron-aerodynamic-equivalent-diameter (AED) plutoni-
um oxide particulate airborne inside the enclosures. The glovebox pressure is
maintained at -1 in water gauge relative to the room pressure.

The exhaust system equipment is designed to maintain a minimum pressure of

-1.0 in water gauge and to make 30 air changes in an hour in Zone | areas in
case of a loss of inerting atmosphere or during maintenance activities.

100




UCRLID-131617 Rev.]
PIP-98-115

The total required flow rate for the Zone I exhaust is 17,000 cfm during mainti-
nance or a loss of inserted atmosphere. Two redundant trains of Zone I HEPA fil-
ter plena and exhaust fans with a combined capacity of 18,000 cfm (i.e., each fan
and the HEPA filter plenum is designed for a flow rate of 9,000 cfm) are located
on the second floor of the processing building of the PIP. Each exhaust filter
plena contains two stages of HEPA filters. Exhaust fans will route flow to the
110-ft-tall stack.

Process Building HVAC System

The HVAC system serving the Process Building is designed as a once-through
system utilizing 100% outside air. The system is designed for 1,530 tons cooling,
16,900,000 Btu/hr heating and 270,000 cfm supply air flow to maintain the
indoor design temperature of 74°F. Major equipment consists of seven air han-
dling units and ten exhaust HEPA filter trains. Air handling units (AHUs) are
sized for 45,000 cfm each and are located in the mechanical room on the second
floor of the Process Building. Normally, six units are operating and one unit is
on standby. The air handling unit consists of roughing filters, high efficiency fil-
ters, cooling coil, heating coil and a 60-hp supply fan motor with variable fre-
quency driver (VFD).

A total of 10 exhaust HEPA filter trains are provided for building exhaust.
Normally, nine trains are operating and one train is on standby. Each HEPA filter
train contains prefilters, two stages of HEPA filters, a demister, and isolation
dampers. Each train is sized for 30,000 cfm capacity using a 6-cell-wide and 5-
cell-high side-access bag-in/bag-out type filter housing. One exhaust fan is pro-
vided for each HEPA filter train and is equipped with a 75-hp fan motor and
VFD. Exhaust air flow rate out of the HEPA filter train can be varied by modulat-
ing the VFD as necessary to maintain the design negative pressure in the build-
ing. A common fire suppression exhaust air plenum with water sprays is provid-
ed for the Zone [I/111 exhaust filter trains. High-efficiency particulate air filter
trains are designed for in-place testing of each stage of filters. Any one of the fil-
ter trains can be isolated from the rest of the system for testing or filter change.
An isokinetic sampling system is provided for stack exhaust effluent monitoring.

Tornado protection damplers, designed to close automatically during tornado
conditions, are provided at all the outside air intakes on the exterior walls and
exhaust air opening of the building to the exhaust stack.
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A separate conventional HVAC system serves the ECF and the Administrative
Support Building. The system is designed for 135 tons cooling, 1,354,000 Btu /hr
heating and 22,000 cfm supply air to maintain the indoor design temperature of
74°F. The system consists of two 50% capacity air handling units and two 50%
capacity exhaust fans. Supply air flow rate is based on approximately 1 cfm/ft
for personnel comfort. The conventional HVAC system is designed to maintain a
negative pressure to ensure inflow; however, the pressure is positive with
respect to the Zone III areas in the PIP.
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6.1.2.5 Safety Support Systems

The conceptual design of the PIP SSCs did not include a safety analysis in accor-
dance with DOE 5480.23. However, initial estimates of the potential for radioac-
tive consequences were performed to assess broadly whether a single failure cri-
terion, including redundancy and separation, was required for public health and
safety. This may be significant for the capital cost estimate because safety-class
systems and components must comply with DOE 6430.1A.

Two significant operational accidents were considered in the initial estimate. The
first is an explosion, either deflagration or detonation, involving hydrogen. The
second is a compartment fire with the potential for radioactive release.

Because the structural and shielding requirements drive the structural design to
thick concrete walls, separation between fire areas is assured to preclude fire
propagation. In addition, wet-pipe sprinklers proposed in the design minimize
the potential for radioactive release from a compartment fire. Finally, the ignition
temperature of plutonium metal depends on the specific surface area; the igni-
tion temperature drops drastically as the particle size of plutonium metal
decreases (refer to DOE-HDBK-3010-94). With the exception of HYDOX opera-
tions, the potential for pyrophoric combustion of plutonium is very low because
the ignition temperature is typically significantly higher than the ambient tem-
perature for most operations. Along with inert atmospheres, inert powders will
be used to suppress fire inside the primary containment.

6.1.2.6 Utility and Process Support Systems

Argon Recirculation System

The purpose of the argon purification system is to maintain an inert atmosphere
in the HYDOX processing gloveboxes and the sintering furnace gloveboxes.
Oxygen, nitrogen, and water vapor content are minimized.

The argon gas purification unit will be a stand-alone, self-contained system
located on the second floor above the gloveboxes (e.g., a Drilrain unit). There
will be a total of four units with a capacity of 400 cfm each. This is sufficient to
maintain the flow velocity of 5 fpm, which is slightly larger than the settling
velocity of plutonium oxide particulate at the largest cross-sectional area. Two
are for the HYDOX operations and two are for the sintering. Each operations
purification unit consists of a blower, catalytic oxygen removal unit, regenerable
desiccant-type or molecular sieve water drier, nitrogen removal unit, and a
HEPA filter. The system includes pressure regulators, alarms, and distribution
piping. The purification unit requires vacuum for desiccant drier regeneration,
and regeneration gas for oxygen removal.

Nitrogen Recirculation System

Similar to the argon recirculation system, nitrogen recirculation systems are
located on the second floor of the PIP above the gloveboxes. There are eight self-
contained units with a capacity of 400 c¢fm each to circulate nitrogen in the vault,
the conversion and immobilization gloveboxes, and the material transport con-
tainment tunnels. This is sufficient to maintain the flow velocity of 5 fpm, which
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is slightly larger than the settling velocity of plutonium oxide particulate at the
largest cross-sectional area. The purification units consist of a blower, catalytic
oxygen removal unit, regenerable desiccant-type or molecular sieve water

drier, and a HEPA filter. The system includes pressure regulators, alarms, and
distribution piping.

Process Cooling Water System

The process cooling water system provides deionized water for cooling to
process equipment located on the main floor of the PIP. The system is pressur-
ized to prevent spread of contamination.

The process cooling water system consists of a heat exchanger, which rejects heat
to the chilled water system; a circulating pump; a small volume reservoir; and
discharge filters, piping, and instrumentation. The system design parameters are
to be determined.

Chilled Water System

A chilled water system serves the Process Building, the ECF, and process cooling
water system. The system is a closed loop recirculation system designed for prima-
ry to secondary distribution. The chilled water system for the PIP facility is sized
for 4,000 gpm chilled water supply based on 1,680 tons of cooling load. Major
equipment consists of four 450-ton water cooled chillers, four primary pumps, four
secondary pumps, an expansion tank, distributing piping, and controls.

Cooling Tower System

The cooling tower system is the ultimate heat sink for the chilled water system
and the process cooling water system.

The cooling tower system consists of four 450-ton cooling towers, a tower basin,
four 1,350 gpm circulation pumps, a pH adjustment system, multimedia filter
beds for makeup water, a chemical injection package unit (for corrosion
inhibitor), controls, instrumentation, and distribution piping.

Fire Suppression System

The fire suppression system will protect the PIP from compartment fires and mini-
mize the fire damage. It consists of wet-pipe sprinklers, hydrants, and an alarm
system that feeds into the central alarm station in the plant central control room.

The actuation temperature and the response time index of the sprinklers are
165°F and 300 (ft-s)1/2, respectively. Anticipated fire hazard in the PIP is low;
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requirement in NFPA 13.

In addition, a fire water collection system is provided to collect potentially
contaminated water discharged from sprinklers. These tanks are located at
elevation -22 ft, one level below the main processing floor. For fires in the
primary containment, see Section 6.1.2.5.
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Plant and Instrument Air System

The plant and instrument air systern provides plant air and instrument air to
users at the PIP. This system consists of compressors and an air purification sys-
tem. Two 100% capacity compressors are proposed to supply the required vol-
ume of air; one of these is on standby.

Rnth comnrocenre are :hﬂ]uf'nr‘ in hanbann 1nite that inalvada aftaranala Tha
UL WL OOWL D B Al UuiC AL PRt WL wiat InciuGae anercooiers. LIE dll

purification system consists of regenerative air dryers, particulate filters, and air
receivers. These components are also specified as a package. The compressed air
system is split into an instrument air supply and a plant air supply. The plant air
supply is subjected to back pressure regulation, which shuts off plant air supply
when system pressure falls.

Breathing Air System

The purpose of the breathing air system is to provide clean, properly humidi-
fied air for consumption by personnel while conducting decontamination or
maintenance tasks.

Compressed air meeting Compressed Gas Association Grade D breathmg air spec-
ifications is supplied from breathing air compressors with backup bottled gas.

Potable Water System
The purpose of the potable water system is to supply cold and hot potable water.

The existing potable water system is extended to the PIP. This water line is split
into hot and cold potable water distribution systems. Potable cold and hot water
are provided to restrooms, change rooms, the decontamination room, and janitors’
fixtures. Potable cold water is provided to the deionized water system. The supply

of potable hot water is prowded by local electric hot water heaters. All potable
water fixtures are fitted with vacuum breakers.

6.1.2.7 Instrumentation and Control

The 1&C system includes all instrumentation and control elements necessary for
monitoring and control of the PIP operations. The 1&C design concept is based
on an integrated distributed system to provide operators control over the plant
from central, local, or field area with high efficiency and reliability.

An 1&C system functional block diagram is shown in Drawing E-2 (Appendix
B). The PIP facility systems are monitored and controlled by the following con-
trol subsystems, each with a distinct process function:

* MC&A

Plutonium conversion
First-stage immobilization
Canister loading

Waste management
Material handling
Information management
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* Physical security
» ES&H
e HVAC and utilities.

Control-Systems Architecture

The distributed 1&C system is hierarchically configured with a central control

level, supervisory control level, local conirol level, and data acquisition level. A
conceptual control-systems architecture illustrating the control and computer
configuration of the PIP is shown in Drawing E-203 (Appendix B).

The data acquisition level consists of input/output (I/0O) multiplexing modules,
field interface devices, and front-end microprocessors to condition process data
from field devices and interface control commands to process hardware. The
process unit is equipped with a field monitoring station for system development
and testing, operational check-out, maintenance, and trouble-shooting.

The local control level at the gloveboxes is comprised of programmable logic con-
trollers (PLCs) and process computers providing local operation of the process and
material handling operations. The local control interfaces with the field 1/0 con-
trollers, performs calculations and logical operations, and accepts and processes
commands from supervisory control. It has all necessary computational capability
and control algorithms for direct control of process units and is capable of stand-
alone operation in the event of a failure in the data communications network. The
process unit is normally controlled by operators from local control panels and con-
soles in local control rooms that are strategically located throughout the plant.

The supervisory control level at the local control rooms performs overall superviso-
ry functions for the process systems. The supervisory control monitors the process
status and material transactions, and provides coordination and issuance of control
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override local control (provided it is enabled by local control). It also performs
complex process optimization calculations, alarm reporting, and events logging.

The plant central control level at the main control room performs all top level
plant operation functions and provides a centralized data base and storage capa-
bility for data distributed to the MC&A system. The central control has the capa-
bility to monitor and override control of process systems, but requires a permis-
sive signal from the local control room. The control stations for the supervisory
and central control levels are located in a plant central control room.

The data communications layer of the distributed control system consists of LAN
for interconnections among the various process control nodes with each other
and with the supervisory level control. For security reasons, the networks are
separated into two physically isolated LANs to handle the classified and unclassi-
fied data. Resource sharing is permitted within a commonly defined network to
provide operation flexjbility and redundancy.

The classified LAN extends through each of the plutonium process modules and
the material handling systems and connects to the MCé&A system and the manage-
ment and information system (MIS). The classified system also interfaces to the
existing SRS MC&A system via a security-classified telephone line. The control sys-
tems for ES&H, HVAC, and utilities are connected to a separate unclassified LAN.
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The MC&A system consists of a high-end computer with mass storage for data-
base management of the overall SNM accountability functions. These functions
include SNM measurement data management, transaction validation, assay
instrument calibration records, data record auditing, inventory calculations, inven-
tory differences analysis, and safeguards reports generation and dissemination.

The MIS performs top level plant management and information functions to
provide production scheduling, data gathering, spare parts inventory, trending,
statistical analysis, and report generation. It also serves as a centralized archival
facility for supervisory level backup data.

The ES&H control system provides continuous monitoring functions of the radi-
ation monitoring system, criticality nuclear incident monitoring system, haz-
ardous gas detection, and fire protection system. The plant overall ES&H status
is monitored at a station in the central control room. Some critical alarm signals
from the ES&H system are also hardwired to initiate independent annunciation
and safe shutdown of critical equipment.

The facility HVAC, utility, and service system is controlled from a HVAC/ utility
control station at the utility local control room to handle switching, formatting,
and energy management functions. The system normally requires little operator
intervention. The status of entire plant HVAC and utilities can also be monitored
from a control console in the central control room. Building physical security is
controlled and monitored at the security monitoring room with an independent
classified computer and surveillance CCTVs.

The control systems include a safety interlock system to maintain a safe opera-
tion environment. Interlock signals for every potential hazardous source are
interfaced with safety interlock PLCs for independent safety control and protec-
tive action.

The control systems also include video cameras for remote surveillance of glove-
box operations and automated material handling equipment. The video images
are transmitted to the local control rooms for operator monitoring.

6.1.2.8 Electrical System

The electrical system includes feeders from the F-Area electrical system, standby
generators and transformers, and motor control centers:

* One 15 kV underground feeder from the 251-F electrical substation, feeding a
double-ended unit substation located inside the PIP facility with a normally
open tie breaker and two 1500 kVA, 13.8 kV /480 V transformers, provides
the normal power. These transformers have a fan rating of 1995 kVA (33%
increase).

* Two standby diesel generators (1500 kW each, 480 V), feeding each bus of
the normal switchgear, constitute the standby power. A 10,000 gallon diesel
tank is required for storage of the fuel. A day tank for 6 hours of operation
for each diesel to satisfy the daily operation needs of the generators shall be
provided.
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* One pad-mounted transformer (1500 kVA, 13.8 kV /480 V) provides an alter-
nate source of power if both normal and standby sources were to fail. An over-
head 13.8 kV feeder from the 251-F area substation feeds the transformer.

Table 6.2 shows the basic electrical system requirements.

Table 6.2 Electrical System Requirements.

Total connected load 3,471 kW
Total maximum demand 2,613 kW
Transformer maximum capagcity 1,995 kVA
Diesel generator (each) 1,500 kW

The electrical distribution is via 480 V substations; this equipment feeds the
motor control centers, distribution panels, and chillers. The chillers will be pro-
vided with reduced voltage starters and fed directly from the 480 V unit substa-
tion switchgear.

Equipment sizes were calculated taking into consideration demand and diversi-
ty factors. The maximum demand (2,613 kW) includes the HVAC, lighting, and
process loads. The two indoor transformers have a nominal rating of 1500 kVA
and fan ratings of 1995 kVA.

Motor control centers will distribute power to electrical loads rated at 480 V.
Power and lighting panel boards will be fed directly from the 480 V switchgear
or via 480 V/208-120 V transformers. Numerous transformers and associated
panel boards will be provided for convenience receptacles and other small loads.

6.1.3 Systems Engineering

Systems engineering encompasses management of the engineering and technical
effort required to transform the project objectives into an operational system. A
systems analysis program will be implemented in accordance with DOE Order
430.1, Life-Cycle Asset Management, in support of the plant design, construction,
and start-up. Systems are broken into distinct functional levels (plant, facility,
process, and support service) to allow the systems analysis work elements to pro-
ceed in a logical manner. The program will cover the following system analysis
tasks and interrelated interfaces based on the plant design requirements:

¢ Reliability and maintainability assessment to establish system performance
requirements (reliability), system operational requirements (availability), and
system repair requirements (maintainability)

* Systems modeling and simulation for material transfer system, logistic sup-
port, and configuration optimization

¢ Trade-off analysis of technology options and impact on cost and schedule.

The program will interact with other plant activities—including technology sup-
porting development; design, repair and maintenance operations; safety; and
testing—to ensure that problem areas and corrective actions identified by the
systems analysis are incorporated into the design and plant operations. The sys-
tems analysis results will also be used to develop maintenance programs, equip-
ment redundancy and operation automation requirements, personnel require-
ments, and operating procedures and training procedures.
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6.2 Energy Conservation Approaches

A significant amount of heating and cooling is required for the PIP because of the
once-through design. Because corridors and office spaces comprise a large portion
(approximately 40%) of the processing building, a recirculation system should be
considered to reduce the significant heating and cooling load requirement. The
recirculation system design should comply with provisions in Regulatory Guide
3.12, General Design Guide for Ventilation Systems of Plutonium Processing and Fuel
Fabrication Plants. The additional capital cost related to the recirculation system
equipment and ductworks should be compared against the operating cost over the
10-year period.

6.3 Utility Assessment

During the Title I design, it will be necessary to conduct site-specific condition
assessment of the utility systems. Site utility usage plans will need to be
reviewed and the condition and age of each system will need to be established.
This includes determination of existing loads on and capacities of each system.
The design basis at the SRS assumes that some utility services are available and
have sufficient spare capacity to support the new PIP. Existing site utilities
include electrical power, medium pressure steam and condensate systems, plant
and potable water systems, and a sanitary waste water treatment facility. A simi-
lar assessment of the communication needs is also to be done during Title I to
ensure it has the spare capacity to support the new PIP. Other utilities will also
be provided as a part of PIP.

6.4 Environmental Considerations

Particulate from the process is contained within the glovebox or retained by filtra-
tion systems in the glovebox exhaust system. Off-gases may be treated to remove
potential hazardous gases and heat. The management of waste is performed pri-
marily within the facility until waste is packaged for disposition. The minimiza-
tion of waste in production, combined with the overall facility design to contain
potential contamination, will minimize any adverse environmental impact.
Provisions have been made to collect potentially contaminated fluids such as fire
water or site run-off in order to test for acceptable conditions before release.

Highly reliable effluent monitoring systems provide confidence that the expect-
ed low level of environmental impact is realized.

Estimates of emissions and waste generation have been made for the PIP and
applicable regulations were reviewed. Major environmental considerations are air
quality, water quality waste generation, and pollution prevention.

6.4.1 Air Quality

The National Emission Standards for Hazardous Air Pollutants (NESHAP) are
applicable to the PIP, specifically regulating emissions of radionuclides to the
ambient air. Emissions of radionuclides from DOE facilities are limited so as not
to cause any member of the public to receive a dose equivalent of 10 mrem/yr.
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The radionuclide limitation includes all sources at the site and is determined at

the site boundary. Absorbed dose to a native aquatic animal organism shall not
exceed 1 rad per day.

An application for approval of construction or modification of a facility that con-
tains radionuclides is mandatory. However, a preconstruction approval application
can be exempted if the effective dose equivalent (EDE) is less than 0.1 mrem/yr.
The application process for preapproval of construction under NESHAP generally
takes about 3 to 6 months.

Radionuclide emissions from the PIP have been estimated and are within the 10
mrem/yr dose limit. The radionuclide emissions from the PIP should not cause
any deviation from the limit at SRS. Monitoring of radionuclides emissions from
the PIP is required.

Other state and local air permits may be required to address carbon monoxide,
nitrogen oxide, and sulfur dioxide emissions from the diesel powered standby
generators. These permitting activities require that attention be paid to the emis-
sion potential of this equipment when it is specified. Since meeting the air quality
requirements should not require any unusual pollution control equipment,
obtaining the required air permits should be possible within the project schedule.

6.4.2 Water Quality

Very small quantities of liquid waste contaminated with radioactivity are expect-
ed from the process in the PIP and the analytical laboratory. The process liquid
waste quantity is expected to be small and very sporadic and may be evaporated
in a glovebox and handled as solid waste. Similarly, radioactive liquids from the
analytical laboratory can be solidified.

Sanitary waste water from sinks, toilets, showers, and blowdown from the cooling
tower are the major waste water sources from the PIP. These will be handled by
existing waste water treatment facilities at the SRS. Releases will not cause private
or public drinking water systems downstream from the facility discharge to
exceed the 40 CFR 141 radiological drinking water limits.

Liquid releases will be treated by the best achievable technology to the extent
that annual average concentrations at the point of discharge to surface waters
prior to dilution are less than the 10 CFR 834 DCG values. Liquid releases will
not result in the release of settleable solids that exceed 5 picocuries per gram of
alpha-emitting radionuclides and 50 picocuries per gram of beta-gamma emit-
ting radionuclides. Release from sanitary sewers will be treated by the best
achievable technology to reduce the concentration level to less than the draft 10
CFR 834 DCG values and to not provide a dose to any member of the public in
excess of 2 mrem per year.

A National Pollution Discharge Elimination System (NPDES) permit modifica-
tion may be needed for the waste water. If the existing sanitary waste water
treatment plant discharges under an existing NPDES permit, the permit may
need to be modified by adding the PIP as a source of waste water to the treat-
ment plant. An application to modify the permit will be submitted at least 180
days before the discharge is intended to commence.
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Best management practices as specified by 40-CFR-122.2 will be employed to con-
trol storm runoff. Site development will address storm water runoff control. A
storm water runoff permit will be obtained for the PIP, or the site permit will be
modified if there is a site-wide storm water runoff permit.

6.4.3 Waste Generation

Minimization of waste generation is a prime consideration during design. The
facility provides systems to segregate and collect waste forms and to prepare the
wastes for discharge or shipment from the facility. All gaseous, liquid, and solid
wastes contaminated (or having potential for contamination) by a radioactive or
hazardous material are monitored prior to release. Contaminated materials are
transferred from the facility to an approved storage, processing, or disposal facili-
ty on or off site that is appropriate for the waste form. The SRS has an extensive,
reliable effluent monitoring system in addition to its facility monitoring systems
to assure that all releases from the site are maintained within acceptable limits.

Transuranic waste will be generated and handled in accordance with DOE Order
5820.2A, Radioactive Waste Management, and packaged to comply with WSRC
Manual 15, SRS Waste Acceptance Criteria Manual. Section 6.8.4 addresses the
appropriate waste handling systems in more depth. Major TRU waste includes
worn parts and tools, and used glovebox gloves. Transuranic waste will be
assayed at the PIP. Storage of TRU waste is limited to that needed to accumulate a
sufficient volume to efficiently ship to other on-site waste management facilities.

Low-level waste will be generated at the PIP and includes general maintenance
items from the process area. Low-level waste will be handled in compliance with
the requirements of DOE 5820.2A and packaged to comply with SRS criteria. This
waste will be assayed and packaged at the PIP. Storage of LLW is limited to that
needed to allow an efficient shipment to other on-site waste management facilities.

Very small quantities of hazardous waste and mixed LLW are anticipated from
the process in the PIP and analytical laboratory. Handling of hazardous waste in
the facility will be limited to accumulation and storage. Accumulation and stor-
age must meet Resource and Conservation Recovery Act (RCRA) regulations. A
small accumulation area is anticipated, requiring only notification of the regula-
tory agency. An RCRA permit is not needed.

6.4.4 Pollution Prevention

Pollution prevention is required to be addressed by a number of federal regula-
tions, executive orders, and DOE orders, including RCRA, the Pollution
Prevention Act (42 USC et seq. 1310113109}, and DOE 5400.1, General
Environmental Protection Program. The latter requires that SRS develop a pollution
prevention plan. Pollution prevention has already been considered in the design
of the baseline technology, resulting in the predicted low emission rates and
waste generation rates, and will continue to be considered in subsequent PIP
development. Pollution prevention was formally considered in the preliminary
environmental impact statement and in the SPD environmental impact state-
ment. A pollution prevention plan covering the PIP will have to be prepared
either as a separate plan or as a modification to the site-wide plan.
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6.4.5 Permits

tilization

A list of permits (including non-environmental, SRS u rmits) that

permi
will, or may, be required by the facility is summarized in Table 6.3.

6.5 Facility and Equipment Maintenance Considerations

The PIP Process Building will allow maintenance of both contaminated and non-
contaminated equipment. Both a contaminated equipment maintenance room
and a non-contaminated maintenance room will provided.

As in the case of contaminated process equipment maintenance, uncontaminated
process equipment maintenance will initially be attempted at the location of the
equipment.

Maintenance of contaminated process equipment will initially be attempted at
the equipment glovebox enclosure. Rooms housing gloveboxes have been pro-
vided with both an operating side and a maintenance side. After remote removal
of nuclear material from the equipment, maintenance will be performed from
the maintenance side of the glovebox by hands-on access using shielded gloves.
Equipment that cannot be maintained in the process line will be manually
decontaminated, bagged out of the glovebox, and transported to the contaminat-
ed equipment maintenance room. This room will be equipped with gloveboxes,
hoods, special maintenance tools, and spare parts as required to repair or service
failure-prone processes or contaminated laboratory equipment and components.
If it is determined that the equipment cannot be repaired, it is sent to the waste
management area to be appropriately packaged and disposed of.

Maintenance of material handling and transport equipment within gloveboxes
and transport tunnels will be done manually through gloveports or with auxil-
iary handling equipment. Maintenance and operations personnel will make the
decision whether to repair an item in place or move it to a separate shielded
maintenance area. Cranes located in radioactive areas, which could potentially
become contaminated, will be provided with adjacent but separate crane mainte-

nance areas.

Tools and spare parts as required to maintain small non-contaminated process
service and support equipment located outside of glovebox or vault enclosures
(e.g., electrical/electronic equipment, building utility piping components, instru-
mentation, building monitoring equipment, inert gas system equipment) will be
provided in the non-contaminated equipment maintenance room. Maintenance
of larger utility and building service equipment, such as ventilation fans,
chillers, and standby generators, will be done in the auxiliary buildings in which
these components are located or at other SRS on-site maintenance facilities.

6.6 Safety Considerations

The PIP design will address the requirements of the following federal regulations:
» 10 CFR 830, Nuclear Safety Management
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Table 6.3. Preliminary List of Required Plutonium Immobilization Facility Permits and Plans.

Required Time
Responsible Prior to Duration
armit/Dia Mirmanivatinm Chnuh =8 R S
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Air Quality Protection
SCDHEC Bureau of Air Quality Construction Permit  Architect Engineer Construction 2-6 Months
NESHAP Permit2 Architect Engineer Procurement 1-2 Years
NESHAP Alternate Catculation/Exemption? Integrating Contractor Procurement 3-8 Months
Title V Pages for Facility Architect Engineer Operational
Readiness
Review (ORR) 3-5 Months
Airborne Effluent Monitoring Plan (Revision) Architect Engineer ORR 3-7 Months
Title VI Stratospheric Ozone Protection® Architect Engineer CRR 3-6 Months
Surface Water Protection
NPDES Permit Engineering Report Architect Engineer ORR 1-10 Month
NPDES Permit Application Form | Architect Engineer ORR 1-10 Month
NPDES Permit Application Form 2G* Architect Engineer CRR 1-10 Month
Waste Waler Engineering Report Architect Engineer Construction 2-4 Months
SCDHEC Permit to Construct Waste Water System  Architect Engineer Construction 2-4 Months
Construction Stormwater Permit Architect Engineer Construction 1-2 Month
Pollution Prevention Plan Architect Engineer Construction 1-2 Months
Stormwater Management
Sediment Reduction Plan Architect Engineer Construction 1-2 Months
Erosion Control Plan Architect Engineer Construction 1-2 Months
Dewatering Plan Architect Engineer Construction 1-2 Months
Spill Prevention and Control Plan (Revision) Integrating Contractor ORR 1 Month
Spili Prevention and Controi Best
Management Plan (Revision) integrating Contractor ORR 1 Month
Groundwater and Drinking Water Protection
Domestic Water Permit Application Package Architect Engineer Construction 1-2 Months
Waste Management
RCRA Part B Permit Architect Engineer Construction 2-4 Years
SRS Site Utilization
Site Utilization Permit Architect Engineser Construction 1-2 Months
Site Clearance Permit Construction Agency Construction 1-2 Months
Power Services Uilization Permit - Part A Architect Engineer Construction 1-2 Months
Power Services Utilization Permit - Part B Architect Engineer Construction 1-2 Months
Power Services Utilization Permit - Part C Integrating Contractor ORR 1-2 Months
Work Clearance Permit Construction Agency Construction 1-2 Months
Health and Safety Plan Construction Agency Construction 1-2 Months
Environmental Data Coflection
Environmental Data Collection Plan Integrating Contractor 0ORR NA3

Notes:
1. Based on SRS experience.

2. A NESHAP Alternate Calculation/Exemption may be provided instead of a NESHAP Permit. Both are not required.
3. May be required if refrigerants are used by the facility.

4. Assumes utilization of an existing outfall.

12
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¢ 10 CFR 835, Occupational Radiation Protection
* 29 CFR 1910, Occupational Safety and Health Standards
® 29 CRF 1926, Safety and Health Regulations for Construction.

In addition, the facility will be designed to allow operation of the facility in com-
pliance with the following WSRC manuals:

» 4Q), Industrial Hygiene Manual
» 5Q, Radiological Control, Article 128
* 8Q, Employee Safety Manual.

6.7 Safeguards and Security Considerations

6.7.1 Physical Security

cienad and conetriict
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for requirements relat-
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ed to materials control and accountability):

» WSRC Manual 7Q, Security Manual
e DOE Order 5632.1C, Protection and Control of Safeguards and Security Interests

¢ DOE Manual M 5632.1C-1, Manual for Protection and Control of Safeguards and
Security Interests.

If a conflict is encountered between any of these and the life-safety code (INFPA-
101), the life-safety code generally will take precedence. The A /E will notify the
Integrating Contractor of all such conflicts, including potential design alterna-
tives, to resolve or mitigate the conflict.

The design and construction of the safeguards and security systems will be treated
as classified systems. Thus, the design and construction of these systems in general
will be performed by security-cleared (Q-clearance) personnel.

o o moE o

The MC&A systems in the PIP will be designed and constructed to the require-
ments of the following:

* WSRC Manual 14Q, Material Control and Accountability
» DOE Order 5633.3B, Control and Accountability of Nuclear Materials.

The MCé&A system will be divided into three material balance areas (APSE, the
PIP MAA, and DWPF). The PIP MAA will be divided into two sub-material
balance areas: storage areas and processing areas. All areas, including the func-
tional support areas (loading, unloading, accountability measurement areas,
etc.) will comply with domestic safeguards requirements. In addition, interim
storage areas may contain materials subject to IAEA safeguards inspections.

The MC&A system will be capable of providing real-time tracking of all SNM
and other nuclear materials in the facility such that the contents and the location

13
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of all containers is well-characterized at any given time. The system will monitor
SNM and other nuclear materials receipt through APSF and the south dock,
shipments to DWPF in can-in canisters, and the shipment of waste. The system
will also be capable of allowing reliable estimates of the “hold-up” in all pro-
cessing gloveboxes.

Each system in the PIP that is used to track the movements of materials and that
ats indicatine the quantities of Sl\TI\/I in an
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designed as a classified system.

y location or container will be

walsn

Portions of the MC&A system will process classified information.

Classified processors and storage media associated with the distributed control
system must be under continuous supervision by appropriate personnel 24 hrs a
day or must be installed within a vault type room. Vault type room require-
ments are specified in DOE Manual M 5632.1C, Chapter 9, Item 1.a.(3).

Installation of the classified equipment will comply with red/black engineering
practices as described in the WSRC Manual 7Q, Security Manual and Information
Technology Systems, Emissions Control Manual, Part 1, June 1994.

Installation of remote terminals will require the installation of a protected distri-
bution system per the DOE Protected Distribution System Manual, April 1994.

6.8 Host Site Integration

A general overview of the external interfaces of the PIP with the SRS infrastruc-
ture is depicted in Figure 6.1.

6.8.1 Process Consumables

Process consumables will be delivered to the PIP using trucks or piped utilities as
appropriate. Commodities procured specifically for the PIP (e.g., clean canisters
with internal racks, precursor materials} will be received using commercial carri-
ers at a commodities warehouse provided by the PIP project.

Other commodities that are also used by SRS in general, such as office supplies, gen-
eral hardware, and sundry electrical supplies, will be received using commercial
carriers at the SRS general warehouse facilities in N-Area (central shops). Site trucks
will be used to deliver these items to the PIP facilities as requested by the facility.

Liquid process consumables such as process water will be piped to the facility
from existing water mains in F-Area. (Refer to Section 6.8.2.)

6.8.2 Utilities
6.8.2.1 Water Supplies

The PIP will require domestic water, process well water, and fire water supplies
from SRS. Supplies of these waters are not available at the specific location for
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Fire Water Collection

:

Figure 6.1. Immobilization facility interface diagram.
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the proposed facility. However, an adequate supply for all water requirements
can be provided for the facility from existing F-Area supply mains. These sup-
ply mains will be extended to the facility site by the project. Savannah River
Site Site Map 3314, Sheet 14, shows the location of existing water lines in F-Area
near the PIP site. Note that the APSF project may relocate or extend some of
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these lines.* The PIP Integrated Contractor will provide additional information
during the design phase regarding potential tie-locations for these water supplies.

The project will provide a cooling tower and a chiiled water systern to support
the facility. The location and capacity of this cooling water system will be deter-
mined during the design phase. It will provide water return piping. A system for
monitoring discharges from the cooling water system to an approved outfall will
be provided.

6.8.2.2 Electrical Power

Electrical power sufficient for operations in the PIP are available in F-Area.
Power for the facility will be provided from the 251-F electrical substation.
Typically, power distribution in F-Area is at 13.8 kV and is supplied on two
busses with two feeders each. These busses normally are not tied together; thus,
normal power should be obtained from a feeder connected to one bus and alter-
nate power from a feeder connected to the other bus.

Stand-by Power System

Emergency power for safety-related equipment and systems will be supplied by
two (for redundancy) standby diesel powered generators provided by the pro-
ject. Emergency power for security equipment and systems will be supplied by
the existing F-Area safeguards and security emergency power system.
Connection to the existing safeguards and security system will be coordinated
through the PIP design authority.

6.8.2.3 Communications

Telephone and Data Lines

The PIP will require telephone and computer data line communications with the
F-Area, SRS, and other facilities. Data lines connected to the SRS MC&A system
will be designed and installed as security classified lines for transmitting materi-
als and accountability information. Locating the connection to the F-Area com-
munication systems will be coordinated through the PIP design authority. An
existing communications manhole (F-22) is located southwest of the proposed
facility site near the northeast corner of the existing 235-F PIDAS.*

6.8.2.4 Public Address System

The PIP public address system will be connected to the F-Area public address
system.

* A conceptual utility plan for the PIP assuming construction of the APSF is shown on drawings
C-201 and C-200 in Appendix B, and indicates potential locations for connecting utilities.
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6.8.3 Ventilation
e facility will require steam and chilled water.

6.8.3.1 Steam

No steam is currently provided at the specific location for the proposed facility.
However, an adequate supply for the facility will be provided from existing F-
Area steam supply lines and piped to the facility site by the project. Locations of
existing steam lines in F-Area are provided on Site Map 3313, Sheets 854 and 884.*
The location of the connections to F-Area steam lines will be determined during

the design phase and will be coordinated through the PIP design authority.

6.8.3.2 Process Cooling Water
Process cooling water will be provided to the PIP by the project. Construction of

atrminnrd farilitioae (o h tha »wraeo i ™
support facilities (such as the process cooling water system and heat exchanger

with recirculating pump) is included as part of the PIP project scope of work.

6.8.3.3 Process Well Water

Process well water is available in the F Area. Drawing C-201 in Appendix B pro-
vides the location of the interface for process well water. No process well water
is currently provided at the specific location for the proposed facility. However,
an adequate supply for the facility can be provided from the existing F-Area and
piped to the facility site by the project.

6.8.4 Waste Handling Systems

A variety of wastes are generated in the PIF, as discussed in Section 6.4.3, above.

6.8.4.1 Solid Waste

The SRS has existing waste disposal or long-term storage facilities for handling
all waste forms generated by the PIP. Solid wastes will be packaged in appropri-
ate incinerable boxes, drums, or metal B-25-type boxes and shipped by truck
from the south loading dock to the site waste disposal or storage facility for the
respective waste types.

~

6.8.4.2

Liquid Waste

The SRS has existing facilities for disposal or storage of all liquid waste forms
generated by the PIP. Most liquid transuranic waste generated by the PIP will be
from the oxide wash or laboratory waste generated in Building 772-F. The 772-F
waste will be handled using existing 772-F procedures. The small quantities of
TRU generated in the PIP MAA will be associated with decontamination and
will be solidified and disposed of as solid TRU.

* A conceptual utility plan for the PIP assuming construction of the APSF is shown on drawings
C-201 and C-200 in Appendix B, and indicates potential locations for connecting utilities.
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Sanitary liquid waste will be transferred by sewer line to the existing SRS central
sanitary waste water treatment facility. Connection to a sewer line can be made
in F-Area. Site Map 3309, Sheet 883, provides the location of sanitary sewer lines
in F-Area.

Cooling tower blowdown water will have a low potential for contamination and
will be drained to a storm sewer connected to an existing NPDES monitored

site coordinates N78977.0, E55462.0.

Fire water will be collected in the facility and monitored for contamination prior
to release. Uncontaminated water will be transferred to an appropriate outfall.
Contaminated water will be transferred to a portable tank or drums and shipped
to an appropriate existing SRS liquid effluent treatment facility (LETF) for dis-
posal. The PIP Integrating Contractor will identify an LETF for disposal of cont-
aminated water during the design phase.

The ventilation systems will generate steam condensate. The steam condensate
will have a low potential for contamination and will therefore be drained to a
NPDES-permitted outfall. An existing NPDES outfall is located south of the pro-
posed facility site at site coordinates N78977.0, E55462.0.

6.8.5 Salvageable Equipment

Salvageable equipment will be stored in existing SRS warehouses appropriate
for clean or contaminated equipment. Contaminated equipment may be trans-
ferred to a central decontamination facility located in TNX for decontamination
prior to being placed in storage.

6.8.6 Support Systems and Organizations

A number of existing SRS systems and organizations will be used to support the
operations in the PIP. These systems and organizations include:

» Administrative offices and personnel

Analytical laboratories

Cafeteria

Calibration/standards laboratories

» Computer support

» Site emergency response center

* Site engineering and services

» Environmenta! monitoring services

o Fire station/emergency medical services

¢ Health protection services

* Laundry services

¢ Maintenance shops

s MC&A site systems

¢ Personal security assurance program (PSAP)/fitness for duty (security badg-
ing, etc.)
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* Site-wide safeguards and security

¢ Training

e Transportation infrastructure, including the fleet of trucks and cars as well as
roads and bridges.

These SRS support systems and organizations currently exist and no major mod-
ification or addition to these existing systems/organizations is planned by this

AAAAAA

6.8.7 Host Site Integration Assumptions

The following tables (Tables 6.4 through 6.6) include the site integration
assumptions used to prepare the conceptual layout of the facility and to deter-
mine the LCC in this document.

6.9 Conceptual Drawings

Conceptual design drawings may be found in Appendix B. An index of the
drawings is shown on Drawing Number A-201 (Appendix B).

6.10 Preliminary Equipment List

The equipment list may be found in Appendix C.
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Table 6.4 Integration with Site Utility Systems.

System

Assumption

Normal electrical power

Secondary electrical power

UPS
Ventilation system
Steam

Well water

Cooling water
Chilled water
Fire water

Fire water collection
Water treatment

Vacuum systems
Argon system

Nitrogen system
Hydrogen system

Plantfinstrument/breathing air systems
Spare equipment

Faited equipment

Electrical service is available at the site and

extended to the PIP

Secondary power is available at the site and can be
extended to the PIP

The PIP will have its own stand-n

1ave its ow! by generators

The PIP has its own UPS
The PIP has its own ventilation system

-y

The site steam system is adequate and will be extended
to serve the PIP

The site well water is adequate and will be extended to
serve the PIP

The PIP has its own cooling tower
The PIP has its own chilled water system

The site fire water system is adequate and is extended
to serve the PIP
The site domestic water system is adequate and is

extended 1o serve the PIP
Fire water collection is provided as part of the PIP
Domestic water is treated as required for use in the

[ S PRI | T

cooling tower, building heating system, and laboratory
The PIP has its own process vacuum systemn

The PIP has its own argon storage and distribution
system, which includes recycle of argon

The PIP has its own nitrogen storage and distribution
system

The PIP has its own hydrogen storage and distribution
system

The PIP has its own air systems

An inventory of critical spare equipment is maintained at
the PIP

Contaminated failed equipment is repaired in a separate
shop located in the PIP or handled as waste in the PIP
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Table 6.5. Integration of Infrastructure Support.
System Assumption
Fitness for duty programs The PIP relies ¢n site programs
Environmental monitoring Site programs provide the overall monitoring program;
release points from the PIP are monitored
Transportation Transportation support is provided by the site; loading
el simlasadinea astivitias ars inalidad s tha DID
aGliv WIUaui iy avlvilco ale idudcu i uie rir
Cafeteria The site provides cafeteria services

Emergency response

Training
Health protection

Fire station

Receiving/warehouse

Medical

Analytical laboratories
MC&A systems
Communications

Computer support

Calibration/standards

Engineering services

1 arndns
mCA LI A ,'

Maintenance shop

Emergency response is provided by the site; first
response equipment is included in the PIP

Employee training is provided by the site

Dosimetry programs are provided by the site; workplace
monitoring is provided as part of the PIP

Guard forces are provided by the site; access control is
provided as part of the PIP

Fire response crews and equipment are provided by the
site; fire alarm systems, fire protection systems, and fire
extinguishers are provided as part of the PIP

Receiving and warehouse services are provided by the
site; limited (non-nuclear materials) warehousing for
consumables is provided at the PIP

Medical services are provided by the site; first aid
equipment is avaiiabie in the PiP

Analytical laboratories are provided by the site. Samples
are prepared in the PIP and transported to Building 772-F

The PIP has its own MC&A system that can
communicate with the site system

The PIP has internal communication systems (phones,
pager, and alarms) that integrate with the site

The PIP maintains a core competency to maintain
compuier systems but reiies on the site for major
acquisitions and upgrades

The PIP maintains a core competency to calibrate

equipment but relies on the site for maintaining the
calibration and standards program

The PIP maintains a core competency to follow the
process and maintain the facility but relies on the site for
major design efforts

Laundry is handled by the site external to the PIP

¥y ol

The PIP has a maintenance shop for both contaminated
and non-contaminated items; craftsmen and major shop
efforts are provided by the site
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Table 6.6 Integration of Waste Handling.

System

Assumption

Sanitary waste

LLW

TRU waste

Mixed LILW

Hazardous waste

Sanitary waste is handled by the site in existing
facilities
LLW is assayed, packaged, certified, and

accumulated in the PIP, then moved to site waste
management facilities for long-term storage and/or

TRU waste is assayed, packaged, certified, and
accumulated in the PIP, then moved to site waste
management facilities for long-term storage and
loading for transport to WIPP; final certification
procedures for TRU, including gas testing and gas
venting, are done at site waste management
facilities

Mixed LLW is assayed, packaged, and accumulated
in the PIP, then moved to site waste management
facilities for long-term storage and/or disposal
Hazardous waste is accumulated in the PIP, then

moved to site waste management facilities for
packaging, long-term storage, and/or disposal
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7 Project Management and Implementation

Project Management during the design phase of the project involves establishing
a baseline and managing performance of design activities to the baseline. The
baseline will have three elements:

* A technical basis, to ensure that the design meets the tec
established in the development phase

* A cost basis, to establish cost goals and variance thresholds for each element
of the design

* A schedule basis, to establish schedule and milestones for the performance of
design activities.

7.1 Project Management Team and Responsibilities

The Proiect Management Team will be resnonsible for nrovidine the detailed
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planning, organization, direction, and control for all activities leading to the suc-
cessful execution of the design activities.
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The overall responsibility for the project lies with the Director, DOE Office of
Fissile Materials Disposition (DOE-MD). The DOE-MD Project Manager designat-
ed by the Office Director has overall responsibility for overseeing the preparation
of facility design, acting as the main link between the Operations Office and
Headquarters, and reporting to the Office Director on project performance. The
DOE-MD Project Manager is responsible for defining programmatic requirements
of the DOE-MD, ensuring that these requirements are included in the project
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Office Project Manager will have the day-to-day oversight responsibility for
project activities.

The DOE-MD Project Office, through the Savannah River DOE Project Office,
also provides the interface with state, area, and site infrastructure.

7.1.2 Contracting Officer

The Contracting Officer (CO) is responsible for procurement, contracting, and
contract administration of the A/E contract.

7.1.3 Contracting Officer’s Representative

The Contracting Officer’s Representative (COR) is responsible for providing the
necessary liaison between the A/E project manager or the construction manager
and the CO on technical, cost, and schedule matters. The COR reviews invoices
submitted by the contractor, recommends payments based on performance, con-
ducts inspections and acceptance of performance and deliverables, and recom-
mends corrective actions on any noted deficiencies to the CO.
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7.1.4 The Project Leader

The Integrating Contractor is the Management and Operating Contractor for the
Savannah River Site. The Integrating Contractor Project Leader will have the
responsibility of directing the successful execution of the project as defined in
the project baseline.

The Project Leader has the responsibility to provide site infrastructure and site
interface information necessary to integrate the new plant design effort and man-
ages the operator training, turnover, commissioning, and startup for continuous
operation of the facility.

7.1.5 Architect/Engineer Project Manager

The A /E Project Manager manages the A/E design and engineering team
responsible for preliminary and detailed design of the facility, process equip-
ment, and process support equipment for the PIIF and associated intertaces with
supporting facilities.

7.1.6 Construction Manager

The Construction Manager manages the field work, equipment installation and
fabrication, and turnover operations of the PIP.

7.1.7 Laboratory Technical Leader

Lawrence Livermore National Laboratory is the lead laboratory responsible for
providing expert advise and guidance on the compliance with the technical, func-
tional, and environment, satety, and health requirements of the plutonium conver-
sion and immobilization processes to the DOE-MD Project Manager.

7.2 Project Management System

A project management system will be developed that is in compliance with DOE
Order 430.1 based on the risk assessed in the performance of design activities.
Elements of the system include technical, cost, and schedule controls graded to
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be used for the definition of work elements containing individual work scope,

cost, and schedule units for planning and performance measurement.
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7.2.1 Work Scope and Technical Baseline Management

A system engineering process will be used to develop and approve tasks/work
packages to meet technical objectives. Change control for work scope will be
manaoced bv the Frniprf team and reviewed by a rhange control board.
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7.2.2 Cost Control

Cost controls will involve the development of individual WBS elements or task
budgets and the preparation of cost management reports detailing planned costs
for each element. Actual costs reported by the A/E in each element will be
reviewed based on an earned value system or an appropriate and equivalent

assessment of work performed in terms of deliverables and completion milestones.

7.2.3 Schedule Control

Schedules for the accomplishment of design milestones and deliverable products
will be established in each design WBS element. Activity progress will be
assessed for each milestone/product based on completion or a percentage com-
pletion of the activity progress.

7.3 Project Execution

During the conceptual phase, the program office, using a graded approach, will
ensure development of the initial project execution plan (PEP). The initial plan-
ning shall include the information identified in the Joint Program Office
Direction on Project Management, a companion document to DOE Order 430.1.
Over the course of the project, the PEP will be updated.

7.4 Procurement Strategy

It is anticipated that the engineering and design procurement will be a cost-
plus contract awarded on the basis of best evaluated qualifications and cost.
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It is anticipated that the construction procurement will be a fixed price contract
awarded on the basis of competitive bidding.

7.5 Risk Assessment

A preliminary technical risk assessment and a preliminary hazard analysis have
been prepared for the PIP. The risk assessment was prepared as part of the techni-
cal evaluation in support of the down selection of immobilization alternatives. The
risk assessment identified issues to be resolved but found no technical problems
that presented major concern for the technical viability of the PIP’s deployment.
The results of the risk assessment may be found in the Technical Evaluation Panel
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The hazards analysis was prepared for the EIS data call, which was updated for
this DOCDR. The hazards analysis also did not identified any probable concerns,
accident scenarios, or design issues which might cause unsafe operation of the PIF.

There may be some risks associated with the procurement of gloveboxes that may

impact the successful deployment of the PIP. Initial discussions with glovebox fab-
ricators have indicated that if all three plutonium disposition facilities go forward
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in roughly the same time frame, fabricating capacity may be exceeded. Careful
planning, scheduling, and budgeting providing the longest lead time possible may
be required to successfully deploy these initiatives.

7.6 Quality Assurance

All SSCs provided by this project with a safety classification of “Safety-Class” or
“Safety-Significant” or with a Functional Performance Classification of PC-3
shall be designed and procured under a quality assurance program that con-
forms to the DOE-MD Quality Assurance Requirements Document (QARD),
January, 1999.

The QARD incorporates and amplifies DOE 0414.1, Quality Assurance,
and10CFR 830.120, Quality Assurance Requirements, as the fundamental QA
standards for the program. In some situations, basic criteria and supplementary
requirements will be adopted from the latest revisions of the following;:

¢ DOE/RW-0333P, Office of Civilian Radioactive Waste Management (OCRWM)
Quality Assurance Requirements and Description

e ASME NQA-1-1997, Quality Assurance Requirements for Nuclear Facility
Applications

The QARD clarifies and augments the regulatory requirements of the DOE/RW-
0333P. Each participating organization will develop a QA plan, implementing
procedures, and a cross reference matrix of requirements and implementing pro-
cedures.

Systems, structures, and components with a safety classification of “Production
Support” or “General Service” or with a functional classification of PC-1 or PC-2 will
be designed and procured to commercial-type practices with the following additional
provisions. The A/E shall specify functional and quality requirements for specific
items or services based on their importance to operation in the facility (e.g., CAMs,
ventilation exhaust flow monitors, process control computer codes). The A /E shall
also verify compliance with these requirements for all subcontracted services and
procurements.

7.7 Work Breakdown Structure

Figure 7.1 is the proposed DOCDR WBS for the PIP. It is to be integrated with
the other disposition projects, the MOX Fuel Fabrication Facility (MFFF), and the
Pit Disassembly and Conversion Facility (PDCF). Accordingly, the Level 1 tasks
are PDCF, MFFF, and the PIP.

Level 2 tasks similarly include:

s Project Management - Site management and operations (M&O) contractor
who has overall responsibility for defining and managing subcontracts for
the engineering and design, procurement, and construction. Project manage-
ment will provide design and budget for D&D activities.
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Engineering Design - A/E subcontractor for the facility design and construc-
tion support (Titles L, I, & III).

Procurement - Procurement of special facilities equipment.
Construction.

Other project costs - Design/construction phase activities, research and
development activities and start-up activities.

Management and Operations.
Decontamination and Deactivation.

Level 3 tasks include:
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Preliminary Design (Title I) - includes A /E project management and con-
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and control; systems; nuclear; mechanical; plant design; and electrical
design of systems, structures and components; support for early procurements;
geotechnical investigations; and administration.

Detailed Design (Title II) - includes A/E management, control, and adminis-
tration; the detailed design of process facilities, process equipment, and site
improvements and support facilities from all disciplines; and procurement
support.

Construction Support (Title III) - includes engineering support during
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8 Schedule Basis

8.1 Engineering Schedule

The project engineering schedule is based on the labor estimate required for spe-
cific activity durations. The schedule covers the period from the start of
Preliminary Design (Title I), through Detailed Design (Title II), and ends with
the completion of Construction Support (Title III), which coincides with the end
of construction. The schedule is presented with major DOE milestones and per-
mitting and licensing activities.

8.2 Construction Schedule

The construction schedule is a preliminary view of the major construction activi-

ties and sequences for the PIP baseline case. The construction schedule is inte-

LIS b L9 4

grated with the engineering schedule and procurement activities. It starts with
mobilization and ends with system turnover and pre-startup activities.

The integrated engineering and construction schedule is provided in Appendix D.
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9 Engineering and Life-Cycle Cost Summary

This section provides an estimate of the engineering costs and a rough order of
magnitude LCC for the Immobilization Project for a new aboveground facility
at SRS.

9.1 Engineering Estimate

The engineering and design costs for Title I and Title II are based on a bottoms-
up conceptual design estimate. A breakdown of the engineering costs are shown
in Table 9.1. Appendix E (Tables E.1 and E.2) provides the summary estimate.
Title I1I, engineering support for construction, is found in Section 9.2 and
Appendix F as part of the LCC estimate. The engineering estimate is developed
by identifying the specific time frame, required staffing, and related engineering
salary levels for each engineering phase (i.e., for Titles I and II}. Other direct
costs (ODCs) are included for each work discipline and were calculated based
on labor hours using in-house historical data for similar DOE projects. These
include office supplies and miscellaneous material, computer, and automation
costs. The costs of business travel are also included for each work discipline for
each engineering phase. The cost of geotechnical investigation was provided by
WSRC (NMP-PLS-980058, May 19, 1998). It is assumed that all personnel will be
from local resources.

Table 9.1. Engineering Cost and Contingency (in first quarter FY0O0 dollars).
Estimated Cost Contingency  Total Cost

Description (3K) ($K) ($K)
AJE Design Phase Cost:
Preliminary Design, Title | 10,974 2,754 13,728
Detailed Design, Title |l 34,821 8,740 43,561
Project Management, Design Phase 9,909 2.487 12,396
Total Estimated A/E Design Cost 55,704 13,981 69,685

Title I engineering is based on a 12-month schedule from October 1999 to
September 2000. It was developed and summarized by management functions
and engineering discipline (e.g., architect/engineer (A /E) management;
civil/structural/architectural (C/S/A) design; process design, instrument and
control; systems engineering; nuclear, mechanical, plant design/layout; geotech-
nical investigations; and electrical design).

Title II engineering is based on a 24-month schedule from October 2000 to
September 2002. It was developed and summarized by management functions
and engineering discipline (e.g., A/E management; C/S/A design; process
design, instrument and control; systems engineering; nuclear, mechanical, plant
design/layout; electrical design; and project administation).
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9.1.1 General Assumptions

The following general assumptions have been made:

¢ This is a bottoms-up, budget/conceptual design estimate based on manage-
ment and graduated engineering manpower, deliverables, studies, tasks,
meetings, and personnel travel.

¢ All engineering design costs are based on first quarter FY00 dollars. Cost of
escalation beyond first quarter of FY0O is excluded.

¢ All engineering documentation quantities are determined from new design
parameters and new facility layouts.

* A/E engineering includes costs for facility design, glovebox system integration
engineering, glovebox installation procedures, and procurement support.

* Glovebox fabrication design and shop drawings are considered as part of ven-
dor cost in glovebox procurement and are not included in A/E design cost.

* Special process equipment design, and robotics, software and unit controls
are assumed to be designed by LLNL and SRS. Implementation of these sys-
tems with associated facility control is by the A/E.

¢ Nuclear design basis is assumed to be completed by LLNL and SRS and
implemented by the A/E.

et 1 i i
Costs are based on the schedule in Appendix D.

* Engineering and design will be executed by an A/E firm under a separate
subcontract to the DOE.

9.1.2 Exclusions

The following costs are not included:

¢ DOE program management
* A/E employee site relocation expenses
 Escalation beyond first quarter of FY0O.

9.1.3 Engineering Cost Contingency

The risk analysis program used to evaluate the contingency for this project is BecRAC,
a Bechtel proprietary computer program that uses Monte-Carlo-based methodology
combined with technical judgement to evatuate the collective uncertainty of the engj-
neering and design variables associated with each cost element in the cost estimate.

The contingency analysis result for the engineering cost is shown in Table 9.2. A
25.1% contingency is incorporated into the engineering cost estimate. This con-
tingency factor is based on a 30% probability of overrun, which is typically used
for a project at this level of the design. The engineering and design contingency

is computed on all phases of the engineering effort, including Title ITI.

9.2 Life-Cycle Costs

This section presents the rough order of magnitude LCC of the PIP. Ali costs are
expressed in first quarter FY00 dollars. This estimate is based on the design for
a 50 MT aboveground PIP at a new site at Savannah River. Management and
operations costs based on 18.2 MT throughput are also included. The cost scope
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Table 9.2. Design Phase Engineering Design Cost Estimate Summary
(Title 1 and Title 1, in the 1st Q/FY0Q dollars
Contingency
Title | Title Il 25.1% TOTAL
2.2 A/E Project Engineering Management
Project Management 537,331 1,913,479 2,450,810
Project Engineering 981,471 3,200,843 4,182,314
Project Controls 831,958 2,444,311 3,276,269
Subtotal 2,350,760 7,558,633 2,487,258 12,396,651
2.2 A/E Enginesring
C/S/A 1,218,573 4,764,867 5,983,440
Process 954,528 1,067,192 2,021,720
Electrical/l&C 1,223,323 8,985,319 10,208,642
Systems Engineering 1,672,530 304,230 1,976,760
Nuclear 626,897 1,672,592 2,199,489
Mechanical/Piant Design 3,263,031 12,090,487 15,353,518
Procurement Support 773,982 3,696,451 4,470,433
Geotechnical Investigation 519,000 519,000
Project Admin. 721,647 2,339,587 3,061,234
Subtotal 10,973,511| 34,820,725 11,494,353 57,288,589
TOTAL| 13,324,271 42,379,358 13,981,611 69,685,240
AJE Design Phase Grand Total 69,685,240
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presents the LCC developed for a 10-year operating period. The LCC includes
the Integrating Contractor project management cost; the engineering and design
costs for Titles I, II, and III; the cost for procurement services provided to the
project, the construction captial cost; the M&O (management and operation)
cost; and D&D (decontamination and deactivation) cost.

The work breakdown structure developed for the PIP is used as the basis for
the LCC estimate. A cost breakdown of the LCC is shown in Table 9.3.
Appendix F provides the LCC estimate and basis.

The costs for integration project management are built up from SRS wage rates
and an assumed staffing level.

The other project cost (OPC) is composed of costs for design/construction phase
support activities, research and development activities, and start-up support
activities.

The Title I and Title II engineering and design includes the preliminary and
detailed design during the design phase. The basis of engineering and design
costs for Title I and Title II has been described in Section 9.1. Title III engineering
includes the field engineering support during the construction. Title IIl engineer-
ing design cost is based on a 30-month schedule from October 2002 to March
2005. It was developed and summarized by management functions and engi-
neering disciplines (e.g., A/E management; C/S/A design; process design,
instrument, and control; systems engineering; nuclear, mechanical, plant
design/layout; electrical design; and project administration).
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Table 9.3. Life Cycle Cost and Contingency for Aboveground Facility
(in 1st Quarter FYQO0 dollars).
50 MT 18.2 MT***
Estimated  Contingency TotalCost Total Cost
WBS No. Discipline {$K) ($K) {$K} (5K)
21 Integrating Contractor
Project Management 11,333 2,845 14,178 14,178
2.2 Engineering Design*
221 Preliminary Design (Title [) 13,324 3,344 16,668 16,668
222 Detailed Design (Title 1) 42,380 10,637 53,017 53,017
223 Construction Support (Title lII) 11,672 2,930 14,602 14,602
Subtotal 2.2 67,376 16,911 84,287 84,287
2.3 Procurement Service** 0 0 o
24 Construction
24.1 Process Equipment 150,935 51,459 202,404 202,404
242 Process Facilities 136,640 46,594 183,234 183,234
243 Site Improvements 46,992 16,024 63,016 63,016
Subtotal 2.4 334,567 114,087 448,654 448,654
2.5 Other Project Costs
2.51 Design/Construction Activities
251.1 Licensing & Permitting 4,474 929 5,403 5,403
251.2 Conceptual Design (DOCDR) 1,915 0 1,915 1,915
251.3 Environmental Impact
Documeantation (NEPA}) 662 0 662 662
2514 Technology Transfer 10,022 2,515 12,537 12,637
Subtotal 2.5.1 17,073 3,444 20,517 20,517
252 Research & Development 177,987 0 177 987 177,987
253 Startup
2531 Plant Startup 37,238 0 37,238 35,629
2532 O&M Procedures 1,386 348 1,734 1,734
Subtotal 2.5.3 38,684 348 38,972 37,363
Subtotal 2.5 233,684 3,792 237,476 235,867
2.6 Management and Operations
2.6.1 Materials 102,513 0 102,513 52,186
262 Utilities 16,009 0 16,009 16,000
263 Labor 310,316 0 310,316 298,906
264 Waste Disposal 33,392 0 33,392 26,944
Subtotal 2.6 462,230 0 462,230 392,045
2.7 Decontamination and Deactivation 33,457 11,409 44,865 44,865
Total Life Cycle 1,142,647 149,043 1,291,690 1,219,896

*Includes Title I and Title I A/E engineering management.
**Support to Procurement Services (§7.3 million with contingency) is included in Engineering Design, WBS 2.2.
#4518 2 MT case is based on the same operating assumptions as the 50 MT case but with reduced throughput.
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Appendix A
Major Codes, Orders, Standards, and Regulations

The following list is a compilation of only the major governing codes, orders,
standards, and regulations. Standard building codes and accepted industry stan-
dards that are imposed by the applicable DOE orders are not referenced here.
Additionally, both the old and new series DOE orders are listed because the SRS
has not fully moved to implementing the requirements of the new series orders
and the old series orders are still listed as current by DOE.

The PIP is to be designed and constructed NRC licensing standards. The DOE
and the NRC are currently reviewing how and which NRC regulations will

apply to DOE facilities.

10 CFR 20 Standards for Protection Against Radiation

10CFR 70 Domestic Licensing of Special Nuciear Materials

10CFR 71 Packaging and Transportation of Radioactive Material

10 CFR 74 Material Control and Accounting of Special Nuclear Material

106 CFR 75 Safeguards on Nuclear Material: Implementation of
US/IAEA Agreement

10 CFR 710 Criteria and Procedures for Determining Eligibility for
Access to Classified Matter or Special Nuclear Materials

10 CFR 820 Procedural Rules for DOE Nuclear Activities

10 CFR 830 Nuclear Safety Management

10 CFR 834 (Dratft) Radiation Protection for the Public and Environment:
Proposed Rules

10 CFR 835 Occupational Radiation Protection

10 CFR 1021 National Environmental Policy Act Implementation

29 CFR 1910 Occupational Safety and Health Act: Operations

29 CFR 1926 Occupational Safety and Health Act: Construction

40 CFR 60 Standards for Performance for New Stationary Sources

40 CFR 61 National Emission Standards for Hazardous Air Pollutants

40 CFR 101 Federal Property Management Regulations

40 CFR 110-122

EPA Administered Permit Programs: The National Pollution
Discharge Elimination System

40 CFR 125 Criteria and Standards for NPDES (National Pollutant
Discharge Elimination System)

40 CFR 136 Guidelines for Establishing Test Procedures for the Analysis
of Pollutants

40 CFR 141 National Primary Drinking Water Regulations

40 CFR 142 National Primary Drinking Water Regulations

Implementation
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40 CFR 191

DOE O 420.1, Chg. 2

AT ™
DOE O 430.1

DOE O 430.2
DOE O 440.1

DOE O 451.1 A
DOE O 460.1 A
DOE O 460.2, Chg. 1

DOE 0470.1

DOE O 471.2A

DOEO 4721 B

DOE-1270.2B

DOE-1300.2A
DOE-1360.2B
DOE-1324.2B
DOE-1540.2

DOE- 1540.3A

DOE-4700.1
DOE-5300.4D
DOE-5400.1
DOE-5400.5
DOE-5440.1E
DOE 5480.1B

DOE-5480.3

DOE-5481.1B
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DOE-5484.1

DOE-5500.1B
DOE-5500.2B

A2

Environmental Radiation Protection Health Reporting
Facility Safety
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In-House Energy Management

Worker Protection Management for DOE Federal and
Contractor Employees

National Environmental Policy Act Compliance Program
Packaging and Transportation Safety

Department Material Transportation and Packaging
Management

Safeguards and Security Program

Information Security Program

Personnel Security Activiiies

Safeguards Agreement with the International Atomic Energy
Agency

Department of Energy Technical Standards Program
Unclassified Computer Security Program

Records Management

Hazardous Material Packaging for Transport-Administrative
Procedures

Base Technology for Radioactive Material Transportation
Packaging Systems

Project Management Systems

Telecommunications: Protected Distribution System
General Environmental Protection Program

Radiation Protection of the Public and Environment
National Environmental Policy Act Compliance Program

Environmental, Safety, and Health Program for DOE
Operations

Safety Requirements for the Packaging and Transportation of
Hazardous Materials, Hazardous Hazards Mitigation

Safety Analysis and Review System

Occupational Safety and Health Program for Department of

Energy Contractor Employees at Government-Owned,
Contractor-Operated Facilities

Environmental Protection Safety and Health Protection
Information Reporting Requirements

Emergency Management System

Emergency Categories, Classes, and Notification and
Reporting Requirements




DOE-5500.3A
DOE-5500.4A

DOE-5500.7B
DOE-5610.14
DOE-5630.12A
DOE 5632.1C

DOE-5633.3B
DOE-5637.1

Aer WA ST

DOE 5639.1
DOE-5639.5
DOE-5639.6A
DOE-5639.7

DOE-5660.1B
DOE 5700.6C

DOE Activities:
DQE P 450.1

DOE-STD-1020-94

DOE-STD-1021-93

DOE-STD-1022-94
DOE-STD-1023-95
DOE-STD-1024-92

DQE-STD-1027-92

DOE-STD-1066-97

DQE-STD-1090-96
DOQE-5TD-3009-94

DOE-STD-3011-94

DOE-STD-3020-97
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Planning and Preparedness for Operational Emergencies
Public Affairs Policy and Planning Requirements for

Emergencies

Emergency Operating Records Protection Program
Transportation Safeguards System Program Operations
Safeguards and Security Inspection and Assessment Program
Protection and Control of Safeguards and Security Interests

Control and Accountability of Nuclear Materials
Classified Commputer Sec ;Hh.r Prooram

S wvw}bwn URTRE e Rl QeLu 2.4

Information Security Program

Technical Surveillance Countermeasures

Classified Automated Information System Security Program
Operations Security Program

Management of Nuclear Materials

()uahtu Assurance

Environment, Safety, and Health Policy for the DOE
Complex

Natural Phenomena Hazards Design and Evaluation Criteria
for DOE Facilities

Natural Phenomena Hazards Performance Categorization
Guidelines for Structures, Systems, and Components

Natural Phenomena Characterization Criteria
Natural Phenomena Hazards Assessment Criteria

Guidelines for Use of Probabilistic Seismic Hazard Curves at
Department of Energy Sites, December 1992

Guidance on Preliminary Hazards Classification and
Accident Analysis Technigues for Compliance with DOE
5480.23, Safety Analysis Reports

Fire Protection Design Criteria

Hoisting and Rigging

Preparation Guide for U.S. Department of Energy
Nonreactor Nuclear Facility Safety Analysis Reports

Guidance for Preparation of DOE 5480.22 (TSR) and DOE
5480.23 (SAR) Implementation Plans

aisdnans H y :
Criteria for Preparing and Packaging Plutonium Metal and

Oxide for Long-term Storage
Specification for HEPA Filters Used by DOE Contractors

DOE-EM-STD-5502-94 Hazards Baseline Documentation
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DOE/EH-0256T
INFCIRC 153

INFRCIRC288

TID-7016
IEEE 493

TIITI A PN

NFPA 70
NFPA 72
NFPA 101

Craeble Mawntl
SUMLEL WalUll

R.61-58
R.61-62

R.61-70
R.61-86
R.61-92
R.72-300

WSRC Documents:
Manual 2Q
Manual 3Q

AManitial AD
AVACLLLALLLAS 1%

Manual 5Q
Manual 7Q
Manual 8Q
Manual 10Q
Manual 140
Manual 18Q
Manual 19Q
Manual 20Q)

WSRC Manual 1D

Manual 15
WSRC-RP-92-631

DOE Radiological Control Manual

The Structure and Content of Agreements Between the
Agency (IAEA) and States Required in Connection with the
Treaty on the Non-Proliferation of Nuclear Weapons

Agreement Between the United States of America and the
International Atomic Energy Agency for the Application of
Safeguards in the United States of America

Nuclear Safety Guide

IEEE Recommended Practice for the Design of Industrial and
Commercial Power Systems

National Electric Code
National Fire Alarm Code
Code for Safety to Life from Fire in Buildings and Structures

South Carolina Primary Drinking Water Regulations

South Carolina Air Pollution and Control Regulations and
Standards

South Carolina Hazardous Waste Management
Land Disposal Restrictions
South Carolina Underground Tank Control Regulations

South Carolina Standards for Stormwater Management and
Sediment Reduction Regulations

Quality Assurance

Fire Protection

Environmental Compliance Manual

Industrial Hygiene Manual

Radiological Control Manual

Security Manual

Employee Safety Manual

Computer Security Manual

Material Control and Accountability

Safe Electrical Practices and Procedures Manual
Transportation Safety Manual

Health and Safety for Hazardous Waste Operations

Site Infrastructure and Services Manual, Site Real Property
Configuration Control

SRS Waste Acceptance Criteria Manual
SRS Waste Minimization Plan

1




WSRC-IM-92-43
WSRC-IM-90-48
WSRC-IM-90-90
WSRC-EM-91-60

WSRC-IM-91-69
"~ WSRC-IM-94-53

WSRC-TR-94-0236
WSRC-TM-95-1
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Process Ventilation Guide
F-Area Spill Prevention Plan
SRS “Smarts” Program

National Emission Standards for Hazardous Air Pollutants
Quality Assurance Plan

SRS Environmental Permitting “HOW" Manual

Savannah River Site Title V Air Permitting Compliance
Manual

CAM and Stack Air Sampler Design Guide
SRS Engineering Standards Manual
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Appendix B
Conceptual Design Drawings
2 3 4 5 6 9 10 11 12 13 14 15
DISCIPLINE DRAWING No. TITLE DISCIPLINE DRAWING No. TITLE
General A-201 Drawing Index ‘ Mechanical M-201 HVAC Air Supply Syslem. Process Building
General A-202 Symbols and Legend Mechanical M-202 HVAC Exhaust Air System, Process Building
Civil C-201 Plot Plan - Utitity interface (Sheet 1) Mechanical M-203 HVAC System, Administration Bldg & Entry Control Facility
Civil C-202 Plot Plan - Ultility Interface (Sheet 2) Mechanical M-204 Argon Recirculation System
Layout L-201 Basement Level Floor Plan - Elevation -22'-0" Mechanical M-205 Nitrogen Recircuiation System
Layout L-202 First Floor Level Floor. Plan - Elevation ("-0" Mechanical M-206 -Fire Water System
Layout L-203 Second Leve! Floor Plan - Elevation 23'-0" Mechanical M-207 Chilled Water System
Layout L-204 Third Level Floor Plan - Elevation 42'-(" Mechanical M-208 Cooling Tower Water System
Layout L-206 Sections A, B, & C Mechanical M-209 Compressed Air Systems
Layout L-207 Sections D,E.F. & G Mechanical M-210 Potable Water System
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Unioading

Oxide from Pit Disassembly and
Conversion Facility (if co-located)

|
|
i To Off-site  ~g—
]
]

1.1.2

D

Remove Drums
from CRT

Drum Lag
Storage

3 day capacity

1.1.3

1.1.4

Confirmatory
Measurement

115

APSF
(Actinide Packaging and
Storage Facility)

To Off-site -a—

Remove Cans
from ODrum &  fr——fe
Smear Test

e
-

Accountability
Measurement

1.1.4

l

Feed Materials
Vault (Clean})
6 mo. capacity

Pu Oxide

Clean QOxide
Impure Oxide
U/Pu Oxide

QOxide Fuel
Pellets

ZPPA Pins
(oxide})

Clean Metal
Impure Metal
Alloys

ZPPR Plates
{alloy)

Lag Storage
Vault "

Boundary and Material

Cans to Waste Mgmt

1.1
1.4

Descrioti

Material Receipt and Storage

Notes:

1. Material balance is shown on drawings P-213 and P-214,

1.4.4

0

ZPPR Pins
to Decladding

Remove
outer can

P-206

;

ZPPR Plates
to Shearing

Heood

P-206

;

Clean Quter Can to Waste Mgmt

rrr——
Recycle Shipping Container to Off-site

1.41

-t

Pu Oxide
to Storage

Remove
boundary
can, inspect

@ |0

P-207

Clean Oxide,
impure Oxide,
U/Pu Oxide to Crushing

U

material can
contents,
transfer
material to

P-206

U

Oxide Fuel Pellets
to Crushing

P-206

standard can,
sort as
required

© |®

;

Clean Metal,
Impure Metal,
Alloys to HYDOX

P-206

Glovebox

[}

U

Empty Std Can
from Biending

;

P-208

&

Lawrence
Livermore
National
Laboratory

Westinghouse Bachtel
Savannah River

Company

UNITED STATES DEFPARTMENT OF ENERGY

PLUTONIUM IMMOBILIZATION PLANT

SAVANNAH RIVER SITE

DESIGN ONLY CONCEPTUAL DESIGN

FEED RECEIPT AND STORAGE
PLUTONIUM CONVERSION
PROCESS FLOW DIAGRAM

Material Unpackaging and Sorting Scale

None

Drawing No.

P-205 0

Print Date: 11/18/98

B-17

Technology
and Consulting

Latest Revision




UCRLID-131617 Rev. 1

Consolidation
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@

. PIP-98-115
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Notes:
1. Material balance is shown on drawings
@ Off-Gas to P-213 and P-214.
Clean oxide, Powder Sampies ™ Zone 1 Exhaust _ ' 2. Filtrates with a high Pu concentration will
Impure oxide, 1.71 from Lab Calcined Oxide  be processed in a filtrate treatment system,
U/Pu Oxide (18) ) (18) to NDA which includes chloride anion exchange,
P205 o] Crushing& . Y @ plutonium oxalate precipitation, caustic
Grinding | 4 J precipitation/neutralization, and solidification.
I Small quantities of HCI, NaNO2, NH20H.HC|,
Chemicals H2C204, NaCH and cement will bg u§ed.
______________ === Small amounts of solid waste and liquid
1.7.3 176 ! * ffluent will be generated.
(21) AL
L 000 Wash _ MNote2 Fitrate [ T Waste Mgmt
ter r Treatment
_______ 1 T
Water e — — — o — e e e 1
175 To Zone 1
Liq. Effluent - Exhaust
Oxide Fuel Pellets Condensate - roaas |
[Pz > - ®
Filtrate i
Oxide Fuel 1.7.4 Y 1.7.5 Dry Salt
1.2.1 toffrom . to Waste Mgmt
. . Evaporation/ . el
ZPPR Pins i @ Calcining Crystallization [ Sait Drying -
[P20s > Pin | Bl as req'd ys
Decladding
Entry T
Hood 131 g Air Reactor Fuel Oxide
to NDA
! Crushing @ 5307
& Grinding
Off-Gas ¢ Off- 1
Clean Metal, Zone 6115 ° Zongats ¢
Impure Metal, Exhaust Exhaust
Alloys ) H2, N2, Ar 02, N2, He
| P-205 om _
1.5.1 1.6.2 HYDOX Oxide
ZPPR Plates ." .e . to NDA
P-205 ZPPR Piate —pe Hydride/ | — Oxidize - P-207
[P-205 > ]  Sshearing Nitride { P27 >
Entry
11
Hood () HYDOX Lawrence Westinghouse Bechtet
[~ Livermore Savannah River Technology
(en Namrraﬁlory Company and Constilting
— Contaminated Metal
'__ Hot Cladding | to Waste Mgmt UNITED STATES DEPARTMENT OF ENERGY

PLUTONIUM IMMOBILIZATION PLANT
SAVANNAH RIVER SITE
DESIGN ONLY CONCEPTUAL DESIGN

Desgription
1.2 Oxide Fuel Feed Preparation OXIDE AND METAL PROCESSING
13 Material Size Reduction PLUTONIUM CONVERSION
1.5 Metal Fuel Feed Preparation PROCESS FLOW DIAGRAM
1.6 Metal Conversion
1.7 Impure Oxide Feed Preparation Scale Drawing No. Latest Revision
None P-206 0

Print Date: 11/18/08
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PIP-98-115
1 2 4 6 7 8 9 10 11 12 13 14 15
Notes:
1. Material balance is shown on drawings P-213 and P-214.
Pu Oxide from
Unpacking .
2
P-205 . o
1.8.1
Material
Characterization
Caicined Oxide 1.941 192 1.10.1 PuO2/U0X 16
from Calciner X-Ray Fluorescence Feed Blending
| P-206 > el Calorimeter je——

Reactor Fuel Oxide
from Crushing

| P-206 >

HYDOX QOxide
from HYDOX

! In-Process
Gamma Spec | Storage Vault '

Description

Lawrence Westin Bechtel
N ghouse el
|\ e Savaman iver (Y Techoology
boratory Company and sulting

UNITED STATES DEPARTMENT OF ENERGY

PLUTONIUM IMMOBILIZATION PLANT
SAVANNAH RIVER SITE
DESIGN ONLY CONCEPTUAL DESIGN

OXIDE NDA AND STORAGE
PLUTONIUM CONVERSION

1.8 Materials Characterization
1.9 Material Control and Accountability PROCESS FLOW DIAGRAM
1.10 In-Process Storage Vault Scale Drawing No. Latest Revision
None P-207 0
Print Date: 11/18/98
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PIP98-115
1 2 3 4 5 6 8 g 10 11 12 13 14 15
Notes
1. Material balance is shown on drawing P-215.
2. This vault is also shown on drawing P-207.
Puck Samples
from Lab st
Reject Pucks Unsintered Material
from Sintering to Blending
Reject Pucks 2.7.1 2.7.1 2.7.1 Unsintered Empty Std Can to
from Pressing ) Mateqial e ZPPR Plate Shearing
P200 Li - Recycle Crushing and - Storage - and Pin Decladding Empty Std Can
Storage Preparation 1o Unpacking
Sintered @
Material
PuO2/UOx from 211
Pu Conversion
55 1 Load Feed |
[j/\ ] - Splitter _—_ﬂ
Off-spec Blends
211 2.1.2 213 214
Qxide to Milling
Feed Blendin Feed in-Process P-o09
Spitling 9 Characterization Storage Vault
Empty Can i
from Milling T Note 2

I P-209 >—

Gamma Spec,
X-Ray Flucrescence

Samples to Lab

Lawrence .

: Westinghouse a3 Bechtel
legnncnlre Savannah River 8’;’[‘,!{_7“ Technotogy
National Company B/ and Consulting

Laboratory

UNITED STATES DEPARTMENT OF ENERGY

PLUTONIUM IMMOBILIZATION PLANT
SAVANNAH RIVER SITE
DESIGN ONLY CONCEPTUAL DESIGN

FEED BLENDING
FIRST STAGE IMMOBILIZATION

_Rescription PROCESS FLOW DIAGRAM
2.1 Ceramic Feed Balching
2.7 Recycle of Unacceptable Materials Scale Drawing No. Latest Revision
MNone P-208 0
Print Date: 11/18/98
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1 2 3 4 5 6 7 a 9 10 11 12 13 14 15
Notes
1. Material balance is shown on drawing P-215,
2. Capability to vary the amount of calcium in
the precursor is required.
221 221
uo2 UQ2 Batch Transfer UO2
—] ————— ] .
Makeup to Mill
Precursors including
L Empty Can neutron absorbers
Note 2
222 222 2.2.3
Oxide from Blending
Transfer Oxides - @ . i
| p-208 > e to Mil — Milling -] Micro-Mixing  fee——
Gravity Flow ‘
Empty Can to Blending i
@ Milling Additives Milling Additives |
Unsintered Material
from Recycle
I P-208 > -
Gravity Flow '
224 225 2.25 2.3.1 Green Pucks
47 47 to Sintering
Granulate | . Press Feed | Press . Weigh/lnspect | . m
Gravity Flow Hopper I Pucks - Pucks _.

Print Date: 12/9/98

Granulation Additives r

Reject Pucks
to Recycling

ji P-208 >

&

Lawrence ;

: Westinghouse Bechtel
hl;gon‘?;fe @ Savannah River @ Teché\glog;ir_
Laboratory Company and Consulting

UNITED STATES DEPARTMENT OF ENERGY

PLUTONIUM IMMOBILIZATION PLANT
SAVANNAH RIVER SITE
DESIGN ONLY CONCEPTUAL DESIGN

MILLING AND PRESSING
FIRST STAGE IMMOBILIZATION
PROCESS FLOW DIAGRAM

Description
2.2 Ceramification
2.3 Ceramic Puck Handling Scale

None

Drawing No. Latest Revision

P-209 0
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PIP-98-115
| 4 5 6 7 8 9 10 11 12 13 i4 15
Notes
1. Material balance is shown on drawing P-215.
2.6.2 To Zone 1
Exhaust Rej
Off-Gas eject Pucks
A E——— ]
ﬂ_‘ ™ Treatment to Recycling
, { 208 >
Green Pucks 2.3.1 232 261y 233 234
from Pressing
Load Pucks on : Sintering Cooling and Weigh/Inspect
- | I St e f————— | E— |
P-209 Furnace Trays Tray Staging Fumace Tray Staging Pucks
)
Empty Fumace Tray Y
2.41
2.51 242
- NDA NDE Empty Cans
Measurements Measurements E—
234 Gamma Spec X-Ray Fluorescence 2.35 281 y
X-Ray Diffraction
Load Pucks on . Load Pucks
Transfer Trays > Tray Staging *1  into Cans
i
Empty Transfer Tray L ]
Empty Canto 284
WasteMgmt | opencanand | Pucks
lf———t
Remove Pucks
Rejects
282 283 r 2.9.1 292 Pu Ceramic Cans
@ to Canister Loading
Bagless Can Smear Test and .
——— 1 1 [ 3 -
Loadout rm——— ) eak Test [ Calorimetry je——1 Gamma Spec : P-211 >
1 Lawrence ;
p Westinghouse Bechtel
E h‘;ﬁg:“g]’e Savannah River @ Technologslr.
Laboratory Company and Consulting
UNITED STATES DEPARTMENT OF ENERGY
PLUTONIUM IMMOBILIZATION PLANT
. SAVANNAH RIVER SITE
Description

23 Ceramic Puck Handling

2.4 NDE for Process Control
25 SNM Material Accountability
26 Sintering
2.8 Can Loading
29 Can NDE and MC&A

DESIGN ONLY CONCEPTUAL DESIGN

SINTERING AND CAN LOADING
FIRST STAGE IMMOBILIZATION
PROCESS FLOW DIAGRAM

Scale Drawing No. Latest Revision

None P-210 0

Print Date: 11/18/98
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PIP-98-115
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Notes
1. Material balance is shown on drawing P-216,
Rejects to
Recanning
323 323 )
Magazine to
Ca Waste Mgmt
- Inspect Cans e Remove Cans _—-—-g
4
. Rejects
Pu Ceramic Cans from 3.21 321 3241 3.24
First Stage Immobifization @ @
P-210 Y w] ConsStaging jmee—m L°a: Caazri\:‘;nto & - MI"SP‘?“" - I\gat\gazme | E—
5090 cans/yr g S 1273 J agazines orage
magazines/yr
322 gezinesly
Empty
Magazines Magazine Storage, Loaded
———— . .
Inspection & Staging Magazine
- Y
327 327 Canister with Rack
Rejects Remove to Waste Mgmt N
Repair Magazine o
OK
Rejects
3.25 3.25 3.25 3.28
Load Magazines Inspect Install Canister Loaded Canister
' ™1 into Canisters | Assembled ™1 Closure | ’ Stor '
182_ rshy Canister orage
canistersfyr
Empty Canisters 326 [
with Rack | canister Storage, _Plug |
Inspection & Staging
3.3.1 3.3.1 332 Loaded Canister to
Load Canister Install Tamper | oad Cok Second Stage Immobilization
into gl ndiCAting  fe————- on Truck - ]' P-212 >
Transport Cask Device 182 canisters/yr
Lawrence ;
; Westinghouse Bechte!
E h‘;g{)'r’]‘g{'e Savannah River Techgglogn{,
Laboratory Company and Consuiting
UNITED STATES DEPARTMENT OF ENERGY
PLUTONIUM IMMOBILIZATION PLANT
SAVANNAH RIVER SITE
DESIGN ONLY CONCEPTUAL DESIGN
CANISTER LOADING
L SECOND STAGE IMMOBILIZATION
Description
FL
3.2 Can in Canister Design and Assembly PROCESS FLOW DIAGRAM
3.3 Canister Transport Scale Drawing No. g Latest Revision
None P-211 0
Print Date: 11/18/98 )
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Notes
1. Material balance is shown on drawing P-216,
r—-—-"—-"—--"-"-"-" -~ - - - - =-=== 1
Loaded Canister from 333 | 3.41 3.4.1 |
Canister Loading 182 canisters/yr Transport Canister | Receiving and o
I P-211 > - from F-Area - g f——— ) . I
10 S-Area | Unloading Confirmation |
F—— - === - = - . I
ror !
| I
| |
| Mett Cell Canister Decon Cell |
I
[ 342 [
l . ) Inner Canister .
| Il e Bt I o v o Bl s -
and Leak Test |
I T
| Gilass from Rejects l
| HLW melter et i
| !
i
| Y
| !
| {
| Weld Test Cell - !
Rejects |
I
. : ; | To Reposito
| Weld Final Move Using Shielded Glass Waste P Y
| S . f—-. N —— o
| #|  PugWeld Inspection Smear Test 1 Canister Transporter 182 canisters/yr Storage Buitding ] -
| !
| DWPF !

{Defense Waste Processing Facility) "

Description
3.3 Canister Transport

34 DWPF Receipt and Handling

Lawrence Waestingh o2 Bechtel
Livormare @ Sovama iver MY Pechniony
Laboratory Company o and Consulting
UNITED STATES DEPARTMENT OF ENERGY
AP PLUTONIUM IMMOBILIZATION PLANT
Bt ¥ SAVANNAH RIVER SITE
L DESIGN ONLY CONCEPTUAL DESIGN

DWPF GLASS CANISTER FILLING
SECOND STAGE IMMOBILIZATION
PROCESS FLOW DIAGRAM

Scale Drawing No. Latest Revision

None P-212 0

Print Date: 11/18/98
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PIP-98-115
1 3 4 5 6 7 8 10 1 12 13 14 15
Stream No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Plutonium Oxide fuel Clean metal, ‘ Gases to Gases 1o
oxide and Plutonium Oxide fuel pellets from | Reactor fuel ZPPR pin ZPPR fuel impure metal Metal to ZPPR plate Stage 1 Stage 2 Oxide from
metal oxide ZPPR fuel pins pellets decladding oxide cladding plates & alloys HYDOX cladding Fuel! cladding HYDOX HYDOX HYDOX

Pu metal 970 350 620 970
U metal 789 . 755 34 789
PuUO2 4,570 3,402 34 113 34 147 1,100
uo2 785 244 541 244 785
u3os 211 830
Impurities 500
Metal {SST, etc) 150 30 30 120 120 120 150
KCI/NaCi 30
H20
H2 27
Q2 543
N2 206 11,395
Ar 49
He 1,628

Total (kglyr) 8,005 3,402 308 654 278 932 30 1,225 654 1,879 120 150 282 13,566 2,030
Equiv Pu {kglyr) 5,000 3,000 30 100 a0 130 350 620 970 : 970
Equiv U {kgtyr) 1,660 215 477 215 692 755 34 789 789
Equiv Pu (kg/day) 25.00 15.00 0.15 0.50 0.15 0.65 1.75 3.10 4.85 4.85
Equiv U (kg/day) 8.30 1.08 2.38 1.08 3.46 3.78 0.17 3.95 3.95

Total (kg/day) 40.02 17.01 1.54 3.27 1.39 4.66 0.15 6.13 3.27 9.40 0.60 0.75 1.41 67.83 10.156
Notes 2100 pins/yr 2900 plates/yr N2 or He may

| be used
177 Lawrence ;
: Westinghouse da B4 Bechtel
Livermore Savannah River ATl Technology
E National Comp::y ve 5‘&“" and Consuiting

Notes

1. Plutonium conversion process is shown on drawings P-205 to P-207.

Laboratory

UNITED STATES DEPARTMENT OF ENERGY

X

Vard

PLUTONIUM IMMOBILIZATION PLANT
SAVANNAH RIVER SITE
DESIGN ONLY CONCEPTUAL DESIGN

e A
) P
=~[%]

PLUTONIUM CONVERSION
MATERIAL BALANCE - SHEET 1
PROCESS FLOW DIAGRAM

Scale Drawing No. Latest Revision

None P-213 0

Print Date: 11/18/98
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PIP98-115
1 2 4 5 6 7 8 9 10 1 12 13 14 15
Stream No. 16 17 18 19 20 21 22 23 24 25 26 27 28
Off-gas from | Off-gas from | Clean oxide, Oxide to
Stage 1 Stage 2 impure oxide | Impure oxide Washed Salt drying off{] Argon to Calciner immobili-
HYDOX HYDOX & U/Pu oxide | with halldes | Makeup Water| impure oxide Halide sait gas purge calciner off-gas Calciner oxide | Oxide to NDA, zation
Pu metal
U metal -
PuQ2 trace 1,021 70 70 trace 1,021 2,268 5,669
uoz2 785 785
U308 frace 211 211 1,142 1,142
Impurities 500 500 500 500
Metat (SST, etc)
KCIMNaCl 30 30 30
H20 88 70 18 70
H2 27
0z 271 86 671
N2 103 11,499 321 2,246
Ar 49 576 576
He 1,628
Total (kglyr) 179 13,398 1,762 100 88 140 30 435 576 3,563 1,732 4,694 8,096

Equiv Pu (kg/yr) 800 62 62 900 2,000 5,000
Equiv U (kgfyr) 179 179 1,660 1,660
Equiv Pu (kg/day) 4.50 0.31 0.31 4.50 10.00 25.00
Equiv U (kg/day) 0.80 0.80 8.30 8.30

Total (kg/day) 0.89 66.99 8.81 0.50 0.44 Q.70 0.15 2.17 2.88 17.81 8.66° 23.47 40.48
Notes

| Lawrence :
p Woestinghouse Bechtel
E l{;;ﬁg::fe Savannah River g TeChl'IOlOth.
Laboratary Company and Consulting
Notes

1. Plutonium conversion process is shown on drawings P-205 to P-207.

UNITED STATES DEPARTMENT OF ENERGY

PLUTONIUM IMMOBILIZATION PLANT
SAVANNAH RIVER SITE
DESIGN ONLY CONCEPTUAL DESIGN

FLUTONIUM CONVERSION

MATERIAL BALANCE - SHEET 2

FROCESS FLOW DIAGRAM

Scale
None

Drawing No.

P-214

{ atest Revision
0

Print Date: 11/18/98
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PIP-98-115
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Stream No. 28 40 41 42 43 44 45 46 a7 48 49 50 51 51
Oxide and Granulated Argon to Sintering Sintered Ceramic
Oxide from Pu Recycle Oxide and Plutonium and precursor Granulation | feed or green sintering furmnace ceramic pucks product Ceramic
conversion materiat recycle Uranium feed | uranium blend | Precursor blend additives pucks furnace oft-gas (note 2) (note 2) Element product
jPul2 5,669 57 5,727 5,727 5,727 5,727 trace 5,727 5,669 Pu 5,000
[an 785 103 888 9,407 10,295 1 10,295 10,295 trace 10,295 10,192 U 9,952
Tuzos 1,142 12 1,153 1,153 1,153 1,153 : trace 1,153 1,142 Ti 10,238
Impurities 500 5 505 505 505 505 505 500 Hf 4,286
Precursor 309 309 309 30,616 30,925 30,925 trace 30,925 30,616 Ca 3,381
{Binder/Lube . 962 962 962 Gd 3,286
Ar 55,265 55,265 0 11,476
Total (kgfyr) 8,096 486 8,582 9,407 17,989 30,616 48,605 962 49,567 55,265 56,227 48,605 48,119 Impurities 500
{note 1) ] Total (kafyr) 48,119
Equiv Pu (kg/yr) 5,000 51 5,051 5,051 5,051 5,051 5,051 5,000
Equiv U {kg/yr} 1,660 101 1,761 8,292 10,053 10,053 10,053 10,053 9,852
Equiv Pu_{kg/day) 25.0 0.3 25.3 25.3 25.3 25.3 25.3 25.0
Equiv U (ka/day) 8.3 0.5 8.8 41.5 50.3 50.3 50.3 50.3 49.8
Total (kg/day) 40.5 2.4 42.9 47.0 89.9 153.1 243.0 4.8 247.8 276.3 281.1 243.0 240.6
Notes 1.0% _ 514 509
recycle 1.iPrecursor contains approx. 17,062 kg Ti0O2, 5048 kg HIO2, 4724 kg Ca0 and 3781 kg Gd203. pucks/day pucks/day
Assume impurities in Pu feed does not increase quantity of precursor requireé. 2.625"Dx0.94"H 25.5
2.|Sintered ceramic is 95% (Ca.89Gd.11)}{Hf.23Pu.22U.44Gd.11)Ti207, 4% Ti0O2 and 1% HIO2 5.67 glce cans/day
3.|Ceramic density based on 93% of theoretical density of 6.1 d/cc. ] [ 3"Dx20"H can
1 Lawrence :
s Westinghouse da 24 Bechtet
E H;gomre Savanr?ah River B’Ef,H’El Tachnology
{ aboratory Company - and Consulting
Notes UNITED STATES DEPARTMENT OF ENERGY
1. First stage immobilization process is shown on drawings P-208 to P-210. gr:‘;; PLUTONIUM IMMOBILIZATION PLANT
Pl SAVANNAH RIVER SITE
i DESIGN ONLY CONCEPTUAL DESIGN

FIRST STAGE IMMOBILIZATION
MATERIAL BALANCE
PROCESS FLOW DIAGRAM

Scale Drawing No. Latest Revision

None P‘21 5 0

Print Date: 11/18/98
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PIP-98-115
2 3 4 5 6 7 8 9 10 12 13 14 15
Stream No. 51 €0 61 62
Glass-Filled Pu
Pu Ceramic Cans | Pu Ceramic Magazines| Pu Ceramic Canisters | Ceramic Canisters
Pu Ceramic
Pu 5,000 5,000 5,000 5,000
U 9,952 9,952 9,952 9,952
Ti 10,238 10,238 10,238 10,238
Hf 4,286 4,286 4,286 4,286
Ca 3,381 3,381 3,381 3,381
Gd 3,286 3,286 3,286 3,286
c 11,476 11,476 11,476 11,476
Impurtities 500 500 500 500
Subtctal 48,118 48.119 48,118 48,119
HLW Glass 0 0 0 259,413
{hote 1)
Total (kg/yr) 48,118 48,119 48,119 307,532
Equiv Pu (kg/yr) 5,000 5,000 5,000 5,000
Equiv U (ka/yr) 9,852 9,952 9,952 9,952
Equiv Pu {kg/day) 25.0 25.0 25.0 25.0
Equiv U (kg/day) 49.8 49.8 49.8 49.8
Total (kg/day) 240.6 240.6 240.6 1537.7
Containers 25.6 6.4 0.91 0.91
) cans/day magazines/day canisters/day canisters/day
5,080 1,273 181.8 181.8
cansfyr magazines/yr canisters/yr canisters/yr
Notes
1.i{The DWPF glass canister has a design fill volume of 22.1 cu ft (3700 Ib or 1678 kg}
glass. The Pu ceramic cans displace 2.3 cu ft and assuming the magazines and rack
displace 1.0 cu ft of the glass volume, each canister contains 1427 kg of glass.
- Lawrence :
£ Weslinghouse da > Bechtel
E H;t?omre Savanr?ah River B’E’[;HTﬂ Technology
Laboratory Company R/ and Consulting
Notes UNITED STATES DEPARTMENT OF ENERGY
1.S d st i ilizati i i - =
econd stage immobilization process is shown on drawings P-211 to P-212, N PLUTONIUM IMMOBILIZATION PLANT
P ¥ SAVANNAH RIVER SITE
e DESIGN ONLY CONCEPTUAL DESIGN

SECOND STAGE IMMOBILIZATION
MATERIAL BALANCE
PROCESS FLOW DIAGRAM

Scale Drawing No. Latest Revision

None P-216 0

Print Date: 11/18/98
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PIP-98-115
1 2 3 4 1 7 8 9 10 11 12 13 14 15
Qutside Air =g= ~ }
— H B (/ Zone (Il
Typical H B — | Electrical Rooms and I
Corridors
52,000 cfm Zors |l ‘* *
S67x40" (72"d) m| HVAC HEPA Filter Rooms ||
—— I & Inert Gas Recirc. Rooms Exhaust Air to
H B Filtrati
- H H O . 85,000 cfm iltration
H B 33,000 cfm
85,000 cfm 60"x48" (60"d) Zone [l
=1 HVAC Equipment Room,
To Second Floor Corridors & Canister "
Loading Control Areas
g |
== N | Zone |l
—— — ’ . . \ 8
H B Canister/Magazine Loading
— and Storage
T |
—HEE O
Zone |l
Central Control Room,
e S I ™1 Health Protection, and "
— H Corri
— * = B C/ 90,000 cfm * ormdors *
- = 185,000 cfm 96"x96" (108"d) Zone |
.
To First Fioor Waste Glovebox Rooms |——mm]
and Waste Packaging
Exhaust Air to
Fittration
T | 185,000 cfm
H B ~1 —————{ M-202 >
H 5 95,000 cfm
H B S . Zone Il
96"x96" (108"d) Corridors and
- Control Rooms ™
Zone | *
. I Glovebox Rooms and L -
0 B < —"1 Contaminated Equip. | ™ ug Livermore Westinghouse @ B gy
== Maintenance E:ggr'ﬁ) y Company and Constilting
H H

60 hp

UNITED STATES DEPARTMENT OF ENERGY

ggg)?:ngf; ol Typical PLUTONIUM IMMOBILIZATION PLANT
5 800 MEtu/t r? i SAVANNAH RIVER SITE
Typical u/hrhealing DESIGN ONLY CONCEPTUAL DESIGN
6 operating, 1 standby HVAC AIR SUPPLY SYSTEM
PROCESS BUILDING
Scale Drawing No. Latest Revision
None M'201 0

Filename: M-201 HVAC

Print Date:11/19/98
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PIP-98-115

12 13 14 15

Exhaust Air
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Table E.1. Design Phase Engineering Design Cost Estimate Summary
(Title | and Title H, in 1st Q/FY00 dollars)

Contingency
Title | Title I 25.1% TOTAL
2.2 A/E Project Engineering Management
Project Management 537,331 1,918,479 2,450,810
Project Engineering 981,471 3,200,843 4,182,314
Project Controls 831,958 2,444,311 3,276,269
Subtotal 2,350,760 7,568,633 2,487,258 12,396,651
2.2 A/E Engineering
C/S/A 1,218,573 4,764,867 5,983,440
Process 954,528 1,067,192 2,021,720
Electrical/I&C 1,223,323 8,985,319 10,208,642
Systems Engineering 1,672,530 304,230 1,976,760
Nuciear 626,897 1,672,592 2,199,489
Mechanical/Plant Design 3.263,031 12,080,487 15,353,518
Procurement Support 773,982 3,696,451 4,470,433
Geotechnical Investigation 519,000 519,000
Project Admin. 721,647 2,339,587 3,061,234
Subtotal] 10,973,511]| 34,820,725| 11,494,353 57,288,589
TOTAL| 13,324,271 42,379,358 13,981,611 69,685,240
A/E Design Phase Grand Total 69,685,240
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Table E.2. Engineering Design Costs

C/SIA Egineerln Dellg

Total Project Eninearln

ent Cost

2,350,760

7,558,633

{(1st Q/FYO0O0 doltar)
DISCIPLINE DOCUMENT TYPE DOCUMENT |Unit | AJE Design Cost (wio contingency) REMARKS
QUANTITY | TITLE | TITLE 1l

Engineering Design . ~ R
AJE Management ) T
Project Management
Project Engineering Includes constructability reviews
Project Controls

Mana

Civil/Structural/Architectural

Total Drawings 229 ea Dwygs for_foundation, wall, floor, roof,
) . sections, steel framing, pipe support,etc
Specifications Total 54 sot Spec. for_concrete, steel, waterproofing, |
welding, anchors, seismic, etc.
Support Tasks 333 ea Analyses for seismic, tornado, geotech,
structural studies, MR, review, supy, etc.
Total C/S/A Eng'y. Design Cost 1,218,573 4,764,887
Process Enginsering Design - B ]
Total Drawings 55 ea PFD's & P&ID's )
Other Process Documents 78 set Design basis, operating procedures, etc,
Equipment Data Sheets 180 ea
B Equipment Specifications - N
Material Requisitions - L
Studies &_Simulation 7 set Trade-off studies and process modeling |
Support_Tasks - Licensing support, planning & scheduling,
reviews ,training, meetings, travel, etc. _
Total Process Design Cost| 954,528 1,087,182 . o

511-86dd
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! } ! I I I ] i | ] I ] ] I ]
DISCIPLINE DOCUMENT TYPE DOCUMENT |Unit | AJE Design Cost (w/o contingency) REMARKS
QUANTITY TITLE | TITLE Nl
Electrical and | & C Design | o R R
Electrical Design,

Drawings 85 ea Electrical equip layout, power distr., o
grounding details, lighting, panel, etec.

Specifications 16 sel Spec for_electrical equip, MCC, UPS,

B & installation details

Material Requisition 27 set MR for electrical aquip

Calculations 9 set B Electrical loads, short circuit, relay, B
and lighting_calc. ]

Study & Reports 5] set ___|Diesel generators, transformer sizing, _
grounding analyses, EMG control plan.ete.

Support Tasks B N Supervision, planning, coordination,
meeting, raview, admin., site visit

Off-Project  Support - Review by electrical staff B

I 1 & € Eng'g, Design Instrumentation and Controls System T ]

Drawing & Schematic Total 1,087 8a Control architecture, logic, loop, install. etc.

Control & Instrument Data Formatting Total 30,252 sheet _ Instrument /0 database and datasheet

Specifications 48  |set Spee. for_instrument, computer & control

Material Requisition Total 21 set MR for instrument, computer & control

Study and Reports Totat &4 set Design basis, plans for install & test, efc.

Support Tasks Total 80 set _ Design review, support, meeting, supv.

Chief Engr. Support/Review N ) _ ~

Field Eng'g. Support - o o

Total Electrical and | & C Design Cost j 1,223,323 8,086,318 - '

S11-86-dld
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DISCIPLINE DOCUMENT TYPE DOCUMENT [Unit | A/E Design Cost {wio contingency) REMARKS
QUANTITY TITLE | TITLE Il
Systems Engineering Design ) o -
System Eng'g. Design Total 33 ea ~ RAM/FMEA, special nent, value
enginearing, trade-off studies, modeling
Chief Engr. Support/Raview ea =
Total Systems Engineering Design Cost i ,672,530 304,230
|
Muclear Engineering Design
Drawing & Schematic Total 24 ea | . : _ Radiation zoning, shielding, MBA, rad.
. | monitoring, waste & decon systems
Specifications- Nuclear Total 10 set Review construction package equip spec
Matarial Requisition Total 10". . set Review nuclear equip MR
Study & Hépons Total B 20 _ - Radiological protection, eriticality,
_ MCA&A, hazard, waste, shielding studies
Support Tasks Total 130 set _ _|Design review, mesting, supv., etc,
Chief Engr. Support/Review B -
. _ Field Er‘{g'g. Support Total _4 ea i Operation procedures and support
Total Nuclear Engineering Design Cost 626,897 1,572,592

S11-B6did
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DISCIPLINE DOCUMENT TYPE DOCUMENT [Unit | A/E Design Cost (w/o contingency} REMARKS
QUANTITY TITLE | TITLE )l
Mechanical/Plant_Design o
Facility _ Mechanical N
Total Drawings 78 ea Dwgs, for HYAC, fire suppresion, -
. air/gas and utilities system
Design Documents : 29 set Deasign Basis, Data Sheets, system
_ . description, etc. e
Calculations 17 set | System sizing, design calculations _
Specifications A set _ Specs. for HVAC, fire suppresicn,
) _ air/gas and utilities system
Management Hour (Group Supervisar) .
_ Material Requisition } -
Study & Reports 4 _iset | Design report and NEPA & SAE support B
Support Tasks _ 20 set . Review, mesting, modeling support, etc. ]
L Field Enginserting Support -
Process Mechanical 1
Total Drawings 235 ea ___|Dwgs. for glovebox & equip arrangement,
R automated handling equip, install details
| Supervision - L .
| Planning Scheduling § .
Off Project Support _ e
Site Visits R - - 5
Review Maalings _ _ . N
Vendor Visits _ I | _ B
_ Equipment_List 1 ea | .
e Specifications I .53 set e Data Sheet included in Specs.
Material Requisition 78 set MR for glovebox and equipment _
B Study and Reports - .
Field & Engineering Support B

Si1-86dd
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DISCIPLINE DOCUMENT TYPE DOCUMENT |Unit | A/E Design Cost (wio contingency) REMARKS
QUANTITY TITLE | TITLE 1l
Plant Design/Layout ~ B ) . A

Total Drawings , . 299 |ea . - General_arrangemsnt, piping, equip ]

_ . _ location, duct routing, hanger details,etc. B
Detail/lsometrics etc 500 ea o ]
Material Requsition Total B __5 set | -~ -_ . Pipes_and valves MR T
Spacificatidns . ' '7 B 30 set -_ ] . ' Spec. for pipes_and valves, field welds '
Special Slnudiesfﬁegoris__% - ) 16 “Tset ) -, Piping, seismic, stress analysis
Indices/Logs List ' _ 5 8a . Drawing and model control logs . ) ]
Support Tasks i - 2 set . § Design review, coordination R

} -

Supervision 8 Administration

Total Mechanical Eng. and Ptant Design Cost 3,263,031| 12,090,487

. Total Procurement Supports Cost . ) ) 773,982 3,696,451 _
Gegtechnical ) -
Total Geotechnical Investigation . ... 519,000 , -
Project _Administration N o - ' -
Total Project Administration 721,647 2,339,587

TOTAL ENGINEERING DESIGN COST 13,324,271] 42,379,358
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Figure E.1. Engineering and Design Cost Contingency.

{Including Title 1, 1l, and 1)

BECHTEL NATIONAL, INC,

RISK ANALYSIS/CONTINGENCY EVALUATION PROGRAM

JobNo.: 23386 Client:  Plutonium Immobilization Plant, Aboveground w/ R. Protection
Projec: DOE/LLNL Location: SRS, SC. Date:  1203/98
ESTIMATED COST: MANAGEMENT DECISION:
Est.Cost Excl.Contingen $ 66,857,000 Probability of Overrun 30.0%
Accuracy Excl.Continge + 36.6 - 0.7 Contingency in % 25.1%
Mast Probable Cost $ 75994000 Contingency in$  $ 16,781,000
Estimate Accuracy
Incl.Contingency * + L% - 253%
* Bascd on standard deviation
ANALYSIS OF RISK
43 T
3 ‘
37 f '/.
35 ! -
33 , %
a1 N -
L 27
— 95 /
e
23 :
2 21 f /L
[T ' VA
> 17 //i-
= 15
Z 13 rd
3 1 =
9 i
! 4
3 iy :
1 7
-1 N - -
3 I —
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Probability of Overrun (%)

Note: Geotechnical Investigation cost is a subcontract and not included in contingency
analysis. The contingency of 25.1% was applied to estimated cost.
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Appendix F
Life Cycle Cost Estimate Summary and Bases

This appendix provides the basis for the Life Cycle Cost Estimate. It includes the:
¢ Integrating Contractor Project Management costs

s Tha BEnoinaorine Nacion snot i
® 10 ongineerng v/Csigli COS{s fOl‘ construction Supp

Title II, Engineering Design bases, are found in Section 9.1 and
* Procurement Services
¢ Construction capital costs

¢ Other proiect costs

R pIERRAS AST

¢ Management and Operations costs
¢ Decontamination and Deactivation costs
based on a new 50 MT aboveground facility at the Savannah River Site.

Manacement and operations coste based on an 18.2 MT throu

Management and operations costs based on an 18.2 MT throughput are also

put
included.

Title | and

LEvAT 4 Cainia

ppendix E.

>

E1. Integrating Contractor Project Management

The costs for integration project management include project management, pro-

ject engineering cost and schedule control, and clerical/secretarial support. The

costs are built up from SRS wage rates and an assumed staffing level over the 66
months of design and construction.

F.2. Engineering Design, Construction Support, Title III

Table E1 present

Table F.1. Construction Support Title Ill Engineering Design Cost Estimate Summary
(1st Q/FYQ0 Dollars).

Contingency
Title HI 25.1% TOTAL

A/E Project Engineering Management
Project Management 808,155
Project Engineering 1,553,364
Project Controls 757,365

Subtotal 3,118,884 782,840 3,901,724
A/E Engineering
C/S/A 1,254,903
Process 564,894
Electrical/l&C 2,163,922
Systems Engineering
Nuclear 412,675
Mechanical/Plant Design 2,036,207
Procurement Suppori 1,382,623
Project Admin. 737,841

Subtotal 8,553,065 2,146,818 10,699,884

TOTAL 11,671,849 2,929,659 14,601,608
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E.3. Procurement Services

The costs for support to Procurement Services are included in the engineering
design costs.

F.4 Construction Capital Cost Estimate

Tha cramn al cio Maklaes BN oy m——
ll.lC \..ULIDI.L uuuuu \..CIIJI.ICU. COOLD \.IGI.UI';S A A, F.?,' F‘:"l’ C!.I.ld FJ} ul\.ludc uuuau u\.hUll

field direct and indirect costs, construction management, and A /E project man-
agement. The technical scope used for this estimate includes conceptual draw-
ings, sketches, equipment lists, and studies. The general qualifications, assump-
tions, exclusions, and cost factors are described below.

E4.1 General Qualifications and Assumptions

General qualifications and assumptions include the following:

¢ A bottoms-up budget/conceptual design estimate for a single case, not a
comparative estimate.

* All costs based on first quarter FY00 dollars. Cost of escalation beyond FY00
is excluded.

¢ All construction quantities determined from new design parameters and
new facility layouts contained in the DOCDR.

» Gloveboxes based on SRS specifications.

¢ The following costs based on cost factors from a review by Bechtel:
—Distributable (general conditions) and costs for contractor’s overhead and profit
—Contractor’s bond
—Construction management
~Project management (excluding DOE administration).

¢ Contingencies determined by Bechtel’s contingency simulation program
(BecRAC) which is based on input to a Monte-Carlo program.

* Labor wages based on Davis Bacon rates for the South Carolina area as
reviewed by WSRC. These rates include base wage rate, fringe benefits,
workman'’s compensation, social security, and payroll insurance.

X7
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ground obstruction.

» All works for support and service facilities within 5 feet of the construction
site unless otherwise specified.

F.4.2 Exclusions

The following costs are not included in the construction capital cost:

Cost of land provided by the government

Costs of NEPA, licensing, and permitting (in OPC)
DNFSB/DOE oversight costs

Escalation beyond the first quarter of FY00

Regulatory compliance documentation (Licensing and Permitting are
included in the OPC)




Table F.2. Total Construction Capital Cost.

UCRLID-131617 Rev. 1
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Job 23386, Fissile Material Disposition Program
immobilization of 50 MT of Plutonium Using New Facilities (Above Ground = AG) with Radiation Protection

At the Savannah River Site (DOCDR}

Total Construction Capital Cost

{in 1*'Q / FY0O Dollars)

Facility / Cost Items Subtotal
Process Equipment 150,935,000
Process Facilities 136,640,000

Site Improvement & Support Facilities 46,992,000

Total 334,567,000

Contingenc
34.1%

51,469,000
46,594,000

16,024,000

114,087,000

Total

202,404,000
183,234,000

63,016,000

448,654,000

F-3
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Tahle F.3. Construction Capital Cost, Process Equipment.
Job 23386, Fissile Material Disposition Program
immobilization of 50 MT of Plutonium Using New Facllities (Above Ground = AG) with Radiation Protection
At the Savannah River Site {DOCDR)
Process Equipment
Tax
On Mat' Contingency
Facilities / Cost tems Quantity Unit __Manhours _ Materials Labor s/Ic 5% Sub-total % $ Total
Direct costs;
Brocess Equipment
Process equipment 2,250 ea 244,100 72,885,000 8,582,000 1,750,000 3,644,000 84,861,000
Miscellaneous piping 4400 |If 13,199 564,000 361,000 28,000 853,000
Initial Spare —-
Allowance of process equipment 1 lot 5 000,000 250,000 5,250,000
Total direct costs 2,250 ea 257,299 78,449,000 5,943 000 1,750,000 3,922,000 91,064,000
Fleld indirect costs: 30% of direct costs 27,319,000
( Include Distributabie field costs and
contractors' overhead & profit)

Sub-total contractor's costs 118,384,000
Contractor's bond 1% of total Contractor's Cost 1,184,000
Total contractor's Field costs 119,568,000
Construction management 10% of Contractor's field cost 11,957,000
Total field costs 131,524,000
Project management {Exciudes DOE) 7.5% of subiotal costs 5,864,000

141,388,000
Escalation to 1stQ / FY00 3.7% 5,274,000
Sub-total 146,663,000
Process Equipment:
Engineering
Fabrication 85,444,000 34.1% 29,136,000 114,580,000
Installation 61,219,000 34 1% 20,875,000 82,095,000
Cerification and Test 5% of Fabrication 4,272,000 34.1% 1,457,000 5729000
Total 150,935,000 | 51,469,000 202.404,000




Table F.4. Construction Capital Cost, Process Facilities.
Job 23386, Fissile Material Disposition Program
Immobilization of 50 MT of Plutenium Using New Facilities (Above Ground = AG) with Radiation Protection
At the Savannah River Site (DOCDR)
Process Facilities
Facillties / Cost ltems Tax
On Mat! Contingency
Quantity Unit Manhours Materials Labor 8/C 5% Sub-total % ] Total
Direct costs;
Process Building "Speclal Construction® 148,432 sf 951,990 48,668,000 24,405,000 2,216,000 2,433,000 77,722,000
1Procesa Building "Standard Construction® 16,206 sf 30,791 2,026,000 765,000 1,459,000 101,000 4,350,000
Modifications to DWPF 4,320 st 21,537 1,672,000 583,000 79,000 2,244,000
Allow for service mech. equipment 1 lot 500,000 25,000 525,000
Total direct costs 168,958 sf * 1,004,318 52,766,000 25,763,000 3,675,000 2,638,000 84,841,000
Fisld indirect costs: 30% of direct costs 25.452,000
{ Include Distributable fisld costs and
contractors' overhead & profit}

Sub-total contractor's costs 110,294,000
Contractor's bond 1% of total Comtractor's Cost 1,103 000
Total contractor's Field costs 111,397,000
Construction management 10% of Contractor's field cost 11,140,000
Total field costs 122,536,000
Project management (Excludes DOE) 7.5% of subtotal costs 9,199,000

131,727,000
Escalation to 1stQ / FYDO 3.7% 4,913,000
Total _ 136,640,000
Process Facilities
Engineering (See Engineering Est.)
Construction 127,107,000 34.1% 43,343,000 170,450,000
Project Management 9,533,000 34.1% 3,251,000 12,784,000
Total 136,640,000 | 46,504 000 183,234,000

* The Process Building (164,638 sf) is based on out to out dimensions and includes APSF/PIP tunnel.
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Table F.5. Construction Capital Cost, Site Improvement and Support Facilities.

Job 23386,

Figsile Material

At the Savannah River Site (DOCDR)

Site Improvement and Support Facllities

Digpeosition Program
Immobilization of 50 MT of Plutonium Using New Facilities {Above Ground = AG) with Radiation Protection

Tax
On Mat'l Contingency
Facilitles / Cost Items Quantity Uniy Manhours Matsrials Labor S/C 5% Sub-total % $ Total
Direct costs:
Site Improvement - 14 acres 62,340 9,437,000 1,520,000 2,611,000 472,000 14,040,000
Support Facilities -
Canister Truck Bay with Tunnel 3,800 si 29,417 1,648,000 750,000 29,000 82,000 2,509,000
Chillers 2,268 st 8,917 1,074,000 227,000 170,000 54,000 1,524,000
Chemical Feed and Cooling Tower Pumps 1,344  sf 5,207 643,000 134,000 104,000 32,000 910,000
Administration and Entry Control Facility 23,958  sf 87,275 2,978,000 1,741,000 294,000 149,000 5,162,000
Boltled Gas Storagse / Metering Pad 70 cy 319 243,000 84,000 12,000 339,000
Liquig Nitrogen ¢ Argon Tanks Pad 80 cy 230 32,000 23,000 2,000 56,000
Standby Diesel Generators 3,591  sf 37,009 1,947,000 946,000 97,000 2,980,000
Electrical Transformer Pad 70 oy 700 15,000 17,000 1,000 33,000
Guard House 3,468  si 11,314 774,000 281,000 520,000 39,000 1,614,000
Total direct costs 38,429 sf 226,300 18,791,000 5,723,000 3,725,000 940,000 29,178,000
Fleld indirect costs: 30% of direct costs 8,753,000
{ Include Distributable field costs and
contractors' overhead & profit)

Sub-total contractor's costs 37,931,000
Contractor's bond 1% of total Contractor's Cc 379,000
Total contractor's Field costs 38,311,000
Construction management 10% of Contractors field co 3,821,000
Total field costs 42,142,000
Project management (Exciudes DOE) 7.5% of subtotal costs 3,161,000

45,302,000
Escalation 1o 1stQ / FY00 3.7% 1,690,000
Total 46,992,000
Site Improvement and Support Facilities
Engineering (in Engineering package)
Construction 43,714,000 34.1% 14,906,000 58,620,000
Project Management 3,279 000 34.1% 1,117,000 4,396,000
Total 46,992 000 16,024,000 63,016,000

) } } ! ) | ] } ] } ] } I | |

SI1-86dld

L asy L191E 1A

n



UCRLID-131617 Rev. 1
PIP-98-115

Payments-in-lieu-of-taxes to local communities
Government fees to privately owned facilities

¢ Waste management facilities

APSF construction and operation

Asbestos and hazardous material removal, if any.

E4.3

The construction base rate and fringes” sources are based on Davis Bacon rates
for South Carolina and the U.S. Department of Labor, Wage and Hour Division,
Davis Bacon National Office Specialists. The burdened construction wage rates
include base rate, fringe benefits, compensation, social security, and payroll
insurance. The craft wage rates are listed in Table E6.

The crew rates by trades are a composite of craft rates. These rates are shown in

Table F.6. Craft burdened wage rates.

Wage Rates
Craft {$Mour)
Boiler Maker {BM) 32.10
Carpenter (CA) 25.86
Cement Finishers (CM) 19.91
Electrician (EL) 28.27
Struct. Steel Worker {IW) 29.40
Laber (LA) 17.70
Millwright (MW) 26.68
Operator (OE) 26.53
Painter (PA) 2429
Pipefitter (PF) 27.92
Sheetmetal Worker (SM) 28.71
Teamster (TM) 23.21

Table F.7. Crew rates (by trades).
Composite Wage Rates

Basic Crew ($/Man-hour)
Civil Work 19.36
Concrete, all-in 24.65
Structural steel 28.73
Architectural finish 24.05
HVAC 26.72
Mechanical 26.93
Piping 27.36
Electrical equipment 28.10
Electrical buiks 28.15
Instrumentation 27.97
Temp. construction facilities 25.89
Misc. construction services 22.45
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F4.4 Indirect Costs and Taxes

The field indirect costs (FICs), which include field distributable costs and con-
tractors’ overhead and profit, are derived from the field direct costs (FDCs). The
FDCs include material, equipment, labor, and subcontract (5C) costs. The FICs
are based on 30% of FDCs. The state sales taxes are calculated to be 5% of mater-
ial costs. The state sales taxes are included in the FDCs. Contractors’ bond is cal-
culated to be 1% of the combining total costs of FDCs and FICs. The construction

management cost is at 10% of the sum of FDCs, FICs, and contractors’ bond.

The project management cost (excluding administration costs of DOE) in the
construction phase is at 7.5% of total field costs (the sum of FDCs, FICs, contrac-
tors” bond, and construction management costs).

F.4.5 Estimate Methodology

The capital cost estimate is performed using a unit cost approach with construc-
tion quantities estimated from the site plan, building layout and facility sizing,
process flow diagrams, and major equipment. The estimated capital cost
includes construction, procurement, equipment staging and installation, and
testing. The cost components include sitework and site support facilities, process

equipment, and process facilities.

F.4.6 Process Equipment

The major equipment and gloveboxes are based on the engineering specifica-
tions and drawings. Glovebox costs are derived from an estimate of the fabrica-
tion cost of individual gloveboxes according to SRS specifications. Equipment
unit prices are based on prices provided from WSRC or derived from vendors’
quotes and in-house historical data for similar projects.

F.4.7 Process Facilities

The major quantities of earthwork, concrete, structural steel, architectural,
HVAC, mechanical, piping, fire protection, electrical and instrumentation are
developed from drawings provided by the Bechtel engineering group. The unit
costs for the process buildings are based on the in-house historical data and
informal vendors’ quotes for similar projects.

F.4.8 Sitework and Site Support Facilities

Sitework includes the following site improvement and utility scope:

Site improvement

Minimal clearing and grubbing (acres)
Mass earthwork for excavation, backfill, and grading (CY)
Earthwork for utility foundations, equipment foundations, etc. (CY)

Roads, accesses, and pavement (LF)
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¢ Parking areas (SF)

¢ Storm sewer (LF)

*» Security fence (LF)

* Landscaping (acres)

* Yard piping (LF)

* Yard electrical (LS)

» Allowance for utility tie-ins (LS).
Site utility equipment

* Cooling tower
o Chillers
* Substation.

Yard mobile equipment

* Canister cask transporter.

The estimate is based on the engineering developed quantities with units indi-
cated in parenthesis. The unit costs for sitework are based on the in-house his-
torical data bases and informal vendors’ quotes.

Site support facilities include the following support buildings

¢ Administration and entry control facility
¢ Chemical feed and cooling tower pumps
¢ Chiller building

* Bottled gas storage/metering pad

* Liquid nitrogen/argon tanks pad

¢ Standby diesel generators building

¢ Electrical substation pad

* Guard house

The unit costs for site support facilities are based on the in-house historical data
bases and informal vendors’ quotes.

E.5 Other Project Costs

The OPCs are divided into three cost components corresponding to costs for the
design/construction phase, research and development activities, and startup
phase. The OPC design/construction phase activities comprise all engineering
efforts prior to validation and approval of title designs. These include conceptual
design, licensing and permitting, environmental impact documentation, research
and development, and technology transfer. Design phase activities (licensing
and permitting and technology transfer) and research and development which
continue beyond the design phase are included.

Environmental documentation, conceptual design, and research and development
costs were taken from the LLNL Integrated Development and Testing Plan for
Plutonium Immobilization Project, December 1998. Licensing costs and technology
transfer costs are built up from SRS wage rates and assumed staffing levels.
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The OPC startup phase activities comprise all support efforts prior to operation
of the facility. The startup cost covers the operation cost prior to plant normal
operation. The startup cost is based on a factor of 1.2 of the annual normal oper-
ation labor cost. These include activities required after facility completion to
prepare for the operational readiness review. The operations and maintenance
procedures development is based on the SRS wages rates, assumed staffing
level, and a one-year development time.

Repository costs are excluded. However, the estimated cost for disposal of the
immobilized waste forms in a repository, based upon information contained in
the Federal Register notice (52 FR 31508) published by the Department of Energy
on August 20, 1987, entitled Civilian Radicactive Waste Management: Calculating
Nuclear Fund Disposal Fees for DOE Defense Program Waste, is $910M for 50 MT
and $335M for 18.2MT.

In this notice, DOE identified a preferred cost sharing approach between defense
and civilian wastes according to the formula. The repository cost per canister of
DHLW is approximately $500K based on a total life cycle cost analysis completed
in September 1995, “Analysis of the Total Life Cycle Cost of the Civilian
Radioactive Waste Management Program, “DOR/RW-0479, U.S. Department of
Energy, Office of Civilian Radioactive Waste Management, September 1995.”

E.6. Management and Operation Costs

The operations costs, Table E8, are defined for this estimate as the operation and
maintenance costs of the plant over its expected life of 10 years. The operation
and maintenance cost for the PIP includes operating personnel wages, utilities,
consumables, operation material and maintenance expenditures, and waste
management and disposal. The transportation or storage of plutonium form and
wastes out of the facility is excluded from the estimate.

F.6.1. Labor Costs

Operation costs for personnel are based on the facility operating manpower
requirements as provided by WSRC. The rate for the non-manual labor employ-
ee including updated burden rates are based on DOE wage rates for South
Carolina. DWPF and APSF operating costs are excluded.

E.6.2. Consumable Material Costs

Consumable material costs for process operations such as chemicals and addi-
on quoted costs in Chemical Marketing Prices Report magazine.

tives are based
Cooling tower water system treatment chemical costs are based on a preliminary
quote from Nalco Chemical Company for treating the required gallons of make-
up water. Product canisters are based on pricing from DWFF. Other operating
material costs include the supply of waste containers and standard waste drums.
The cost for the facilities’ equipment maintenance is based on an allowance of
1% of total equipment capital cost plus 1% of total facility direct operation and
maintenance labor costs. The cost for major capital replacement is based on an
allowance of 2% of total facility equipment costs.
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Table F.8. Management and Operations Cost Estimate Summary (in 1st Q/FY0O0 dollars).

Plant startup cost (Included in "Other Project

WBS No. Category Sub Teotal ($) 3.7% Escalation Total (%)
Annual Operation and Maintenance Costs:

2.6.1 Materials 9,885,533 365,765 10,251,298
2.6.2 Utlilities 1,543,800 57,121 1,600,921
2.6.3 Labor 29,924 416 1,107,203 31,031,619
2.6.4 Waste Management/Disposal 3,220,083 119,143 3,339,236
Total Annual Cost 44,573,842 1,649,232 46,223,074

Total O&M Cost {10 years operation) 462,230,740

Cost", WBS# 2.5.2.1). 37,237,943

* Escalation is from 3rd quarter FY 98 to 1st quarter FY 0O.

Sl 1-86did
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E.6.3 Utility Costs

The cost for utilities and services (including material, safety, environmental and
security) are based on the current kilowatt hour, water usage, estimated fuel
consumption, and telephone services costs in the South Carolina area. The utility
rates used are:

* Electricity $0.039/kwh
* Diesel fuel $1.50/gal
* (Gasoline fuel $1.50/gal
» Coal $250.00/ton
e Raw water $0.0014/gal.

F.6.4. Waste Management and Disposal Costs

Waste management and disposal costs are estimated based on waste disposal
costs for disposal of TRU waste to the WIPP in New Mexico and LLW to shallow
land burial site. The waste disposal rates are:

¢ TRU $696.00/ft>
s LIW $31.00/£63

Likut ¥ L. AL

s Mixed LLW $31.00/ft3
» Hazardous waste $20.00/{£3.

The Dé&D costs are based on the assumption that a DOE M&QO contractor or A/E
will shut down, decontaminate, and remove contaminated or other surplus
equipment from the PIP facility. The D&D cost estimate is assumed to be 10% of
the total facility construction capital cost. Dismantling and removal of existing
facilities or equipment to restore land to the greenfield condition are excluded
from this estimate.

E8. Capital Cost Contingency

The risk analysis program used to evaluate the contingency for this project is
BecRAC, a Bechtel proprietary computer program that uses Monte-Carlo-based
methodology. The input for this program consists of terms, variables, and the
integration of the terms and variable as discussed below:

* Terms. This program requires that the individual cost elements (“terms” in
this programming language) be identified. In order to identify the terms,
weights have to be calculated. (“Weight” in this program language means
the estimate for each of the identified terms). The sum of the weights of the
terms equals the total project cost excluding contingency.

e Variables. Variables that affect the cost accuracy of the terms were identified.
For each variable, a probability curve was developed by estimating the vari-
ance for five probability points—10%, 25%, 50%, 75%, and 90%. The values
were entered into the code as percentages of the estimated term costs in the
process of system simulation.
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e Integration of Terms and Variables. The BecRAC program calculates a single value
of the total project cost without contingency for each iteration by randomly
choosing points on the probability curve for each variable. Two thousand itera-
tions were used for each run for this project. The total iterations were summa-
rized to give the probability of an overrun as a function of percentage of the
estimated total cost. The results are presented as a curve of probability of over-

run versus contingency percentage. The choice of a specific contingency is then
determined by the willineness to assume risk T‘mmnﬂv a 30% nrnhnhﬂlhf of

LA VO LAl IR b AR ¥V admasd Lrste w JRLE e te fu LU RIS Lugy B Pu 93 L= WL VL QLYY

overrun is used for a project at this level of the de31gn

The contingency evaluation for capital cost is performed using a Monte Carlo
risk analysis with terms and variables for construction cost elements. The analy-
sis result is shown in Figure F1. A 34.1% contingency is incorporated into the
capital cost estimate. This contingency factor is based on a 30% probability of
overrun, which is typically used for a project at this level of the design.
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Figure F.1. ROM Capital Cost Estimate Conlingency.

BECHTEL NATIONAL, INC.
RISK ANALYSIS/CONTINGENCY EVALUATION PROGRAM

JobNo.: 23386 Client:  Plutonium Immobilization Plant (PIP), Aboveground w/ R. Protection
Project: DOEALLNL Location: SRS, SC. 12/02/98
b e —— ——
ESTIMATED COST: MANAGEMENT DECISION:
Est.Cost Excl.Contingen $ 334,567,000 Probability of Overrun 30.0%
Accuracy Excl.Continge + 46.7 + 22 Contingency in % 34.1%
Most Probable Cost $ 404,826,000 Contingency in$  $ 114,087,000
Estimate Accuracy
Incl.Contingency * + 126% 319%
* Based on standard deviation
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List of Measures

Btu British thermal unit

C coulomb

cfm cubic feet per minute

cm centimeters

fpm feet per minute

ft foot

gpd gallons per day

gpm gallons per minute

GWh gigawatt hours

h hour

in inch

keff effective neutron multiplication factor
kg kilogram

Ib pound

kV kilovolt

Lpd liters per day

Lpm liters per minute

m meter

MPa megapascals

mrem milli-Roentgen equivalent man
mSv milli-Sievert

MT metric ton (tonne)

MW megawatt

psi pounds per square inch
psig pounds per square inch gauge
R roentgen

$ second

scf standard cubic feet

t tonne (metric ton, 103kg)
VAC volts alternating current
y year
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List of Acronyms and Abbreviations

A/E
AED
AGV
ARU
ALARA
ALl
ANL-W
ANSI
APSF
ARM
AS/RS
ASHRAE

BMP
CAM
CCTV
CFR

CIF

CoO

COR
CRT
D&D
DAC
DBA
DBF
DNFSB
DOCDR
DOE
DOE-MD
DOE-RW

DWPF
E&l
ECF
EDE
EIS

architect/engineer

aerodynamic equivalent diameter
automatic guided vehicle

air handling unit

as low as reasonably achievable

annual limit of intake

Argonne National Laboratory—-West
American National Standards Institute
Actinide Packaging and Storage Facility
area radiation monitor

automated storage and retrieval system

American Society of Heating, Refrigeration, and Air-
Conditioning Engineers

best management practice

continuous air monitor

closed-circuit television

Code of Federal Regulations
consolidated incineration facility
contracting officer

contracting officer’s representative
container restraint transport
decontamination and deactivation
derived air concentration

design basis accident

design basis flood

Defense Nuclear Facilities Safety Board
design-only conceptual design report
Department of Energy

The DOE Office of Fissile Materials Disposition

The DOE Office of Civilian Radioactive Waste
Management

Defense Waste Processing Facility
electrical and instrumentation
entry control facility

effective dose equivalent
Environment Impact Statement
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ES&H
FDC

FIC
FMEF

GWSB
HEPA
HEU
HILW
HP
HVAC
HYDOX
1&C
I/O0
IAEA
ICRP
IES
INEEL

IPWF
ISA
IWPF
KMP
LaB$S
LAN
LANL
LCC
LETF
LLNL
LLW
M&O
MAA
MC&A
MCC
MFFF
MIS
MOI

H2

environment, safety and health

field direct cost

Fast Flux Test Facility

field indirect cost

Fuels Material and Examination Facility

File Transfer Protocol

Glass Waste Storage Building

high-efficiency particulate air

highly enriched uranium

high-level waste

health protection

heating, ventilation, and air conditioning

hydride oxidation

instrumentation and controls

input/output

International Atomic Energy Agency

International Committee on Radiological Protection
[lluminating Engineering Society of North America

Idaho National Engineering and Environmental
Laboratory

imumobilized plutonium waste form
Instrument Society of America
Immobilization Waste Processing Facility
key measurement point

lanthanide borosilicate

local area network

Los Alamos National Laboratory
life-cycle cost

liquid effluent treatment facility
Lawrence Livermore National Laboratory
low level waste

management and operations

material access area

material control and accountability
motor control center

MOX Fuel Fabrication Facility
management and information system
maximally exposed offsite individual




MOX
MT
NDA
NDE
NESHAP

NFPA
NIM
NO
NPDES
NFPH

QARD
RCRA
RFETS
ROM
RWP
SBC
SNM
SRS
SSC
SST
SYNROC

UCRL-ID-131617 Rev. |
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mixed oxide (fuel)

tonne (metric ton)
nondestructive assay
nondestructive examination

National Emissions Standards for Hazardous Air
Pollutants

National Fire Protection Association

nuclear incident monitor

nitrous oxides

National Pollution Discharge Elimination System
natural phenomena hazard

Nuclear Regulatory Commission

New Special Recovery Facility

other project cost

Operational Readiness Review

wnsrabh falanas TS

nublic address
I

performance category

personal contamination monitors

Pit Dissassembly and Conversion Facility
project execution plan

perimeter intrusion detection and assessment system
Plutonium Immobilization Plant
programmable logic controller

personal security assurance program
Plutonium Storage Facility

plutonium

quality assurance

quality assurance requirements document
Resource Conservation and Recovery Act
Rocky Flats Environmental Technology Site
rough order of magnitude

radiological work permit

standard building code

special nuclear material

Savannah River Site

systems, structures, and components

safe secure transport

synthetic rock
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TCP/P Transmission Conirol Protocol/Internet Protocol
TEC total estimated cost

TPC total project cost

TRU transuranic

U uranium

UBC uniform building code

UL Underwriters Laboratory

UPS uninterruptible power supply

VFD variable frequency drive

WAC waste acceptance criteria

WBS work breakdown structure

WIPP Waste Isolation Pilot Plant

WSRC Westinghouse Savannah River Company
ZPPR Zero Power Physics Reactor
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