e

:"-CA

WHC-EP-0044
uc-70

Ha.ford Wrst_ Vitrification Plant

..erence Con..ptunl Nesig

F or

HWVP Staff

Westinghouse Hanford Company

ite iblished
July 1987

Prepared for the U.S. Department of Energy
Assistant Secretary for Defense Programs

Westmghouse P.0. Box 1970

Hanford Company Richiand, Washington 99352
Hanford Operations and Engineering Contractor for the
U.S. Department of Energy under Contract DE-AC06-87RL 10930



1"7

HANFORD WASTE VITRIFICATION PLANT
REFERENCE CONCEPTUAL DESIGN REPORT

The original document, SD-HW-RCD-OO], has been voided.
* This report has been reissued by the current Operations
and Engineering Contractor as WHC-EP-0044.



WHC-EP-0044

EXECUTIVE SUMMARY

This document describes the Reference Conceptual Design (RCD) of the
Hanford Waste Vitrification Plant (HWVP). The HWVP will immobilize
pretreated Hanford defense 1iquid high-level waste prior to shipment to
a geologic repository, satisfying an objective in the President’s
Defense Waste Management Plan.

The HWVP will vitrify the waste in borosilicate glass, cast the glass
into stainless steel canisters, and store the canisters at Hanford

until they are shipped to a Federal Geologic Repository.

The HWVP will support a glass production rate of 100 pounds per hour.
The annual oroduction goal of 610,000 pounds of glass is based on 70%
plant avai ability, excluding downtime for Melter replacement.

The HWVP will be located approximately 2,000 feet southwest of B-Plant
in the 200 East Area of the Hanford Site and will occupy an area
approximately 1,200 feet by 1,200 feet.

The RCD cost estimate for the HWVP is $920 million. Hot startup of the
HWVP is currently scheduled for Fiscal Year 1999.
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NOTICE

This report was prepared as an account of work sponsored by the United States
Government and not for the pu: ose of reliance by any third party. Neither
the United States nor the Department of Energy, nor any of their employees,
nor any of their contractors, subcontractors, or their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus,
product or process disclosed or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commercial product,
process, or service by trade name, mark, manufac 1irer, or otherwise, does not

necessarily constitute or imply its endorsement, rec:t u lation, or favoring
by the United States Government or any agency tl :eof nor any contractor,
subcontractor or their « Lloyees. The views and opinic : of authors expressed

herein do not necessarily state or reflect those of the United States
Government or any agency thereof, nor any contractor, subcontractor or their
employees. Use of any p: : of this report shall be at the user’'s sole risk
and shall constitute a release and an agreement to defend and indemnify the
United States, the Department of Energy and/or any of their « »)loyees,
contractors, subcontractors and/or their employees, against any and all
1iability in connection therewith, regardless of fault or negligence.

044/33514/015-1 ii
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I. SUMMARY

The Hanford Waste Vitrification Plant (HWVP) will immobilize high-level
Hanford Defense Waste by vitrification. This waste includes existing and
future waste, stored in the double-shell tanks. Prior to vitrification, these
wastes will be retrieved and pretreated at B-Plant, which is an existing
facility in the 200-East Area. The pretreatment process will separate the
waste into two fractions: 1) a . high activity fraction, and 2) a low activity
fraction. The high activity —:action will be transferred to double-shell
tanks and be available for vitrification. The low ac lvity fraction will be
formed into a grout at the Transportable Grout Facility and disposed of in
near-surface disposal vaults. The HWVP's function with respect to overall
waste treatment and disposal at Hanford is depicted graphically on Figure 1.

The pretreated radioactive feed will be received from the double-shell tank
farm, treated with chemicals and concentrated, then mixed with frit and/or
glass forming materials. This liquid mixture will be fed to an electrically
heated glass melter. The molten glass product will be poured into canisters
that are sealed, cleaned, and stored for future shipment to a waste repository.
Table I-l provides a summary of overall design parameters of the HWVP.

The HWVP will be located in the 200 East Area of the Hanford Site, as shown in
Figure 2. Within the 200 East Area, HWVP will be located southwest of B Plant,
as shown on the HWVP. site map, Figure 3. The HWVP site has access to existing
railroads, utilities, pipelines connected to the tank farms, and has potential
for expansion. The HWVP site is level and does not require extensive clearing
or grading.

Nine buildings will make up the facili 7, and will be utilized to house the
vitrification process, glass canister storage, and process/facility supporting
syst: ;. Process and storage facilities will be designed for a 40 year life.
The facilities will provide for remote operation and maintenance of the process
with appropriate biological shielding for operator safety. Heating, ventila-
tion, and air conditioning (HVAC) systems will provide additional confinement
barriers to limit any potential spread of radioactive contaminants. Glass
canister storage will be sized for approximately a 5 year production. The
storage facility layout will allow the storage capacity to be increased to
accommodate an : litional 5 year production.

The process will be comprised of four major activities, which include: feed
preparation, vitrification, canister handling, and Melter Off-Gas (MOG) and
vessel vent ‘eatment. Process equipment associated with these activities is
remotely operated and maintained, and will be located within cells in the
Vitrification Building. Cold chemical and utility systems and personnel support
services required to support the vitrification process, will be located within
buildings ac¢ 1icent to the Vitrification Building. Wastes from the process and
process support operations will be treated within the HWVP. The vitrification
process and support operations will be controlled by a distributed control
system. A Systems Integration Facility (SIF) will be used to verify Hanford
unique vitrification system equipment performance, integrate vitrification

044/33514/021 -1-
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II. IMT™QODUCTION

Fluor Technology, Inc. (Fluor), performed the Reference Conceptual Design
(RCD) and prepared this report for the U.S. Department of Energy Richland
Operations Office (DOE/RL) under the technical direction of the Operations and
Engineering Contractor (O&EC).

The RCD effort was initiated by Fluor and WasteChem Corporation personnel with
a review of the design baseline documents, the HWVP Functional Design Criteria
(SD-HWV-FDC-001) and the EWVP Technical Data Package (SD-BWV-DP-001), along
with the HWVP Preliminary Conceptual Design Report (PCDR, SD-EWV-PCR-001).

The purpose of the review was to identify any areas where further definition
or modification was required to enhance the schedule and/or reduce the total

‘estimated cost. Additionally the review was to identify areas within the PCDR

requiring further study, modification, trade-off evaluation, or optimization.
The review concluded that the PCDR configuration provided a valid technical
and cost base upon which the RCD should proceed. It was concluded that recom-
mendations for deviating from the PCDR configuration should only be made i1if
the PCDR concept was not safe, did not work, or significant cost/schedule
benefits could be achieved. Studies identified through the evaluation review
were performed and the approved study recommendations incorporated into the
RCD. Additionally, as the RCD progressed, other deviations to the PCDR were
identified through modified requirements and design evolution. These devia-
tions were evaluated and, as approved, were incorporated into the RCD.

The results of the RCD work are contained in this report. The RCD Report
contains summary descriptions of the required data as outlined in the Con-
ceptual Design Report guidelines DOE/RL Order RL5700.24, Project Management
System.

Documentation contained within this report provides a detailed design basis

and a cost and schedule plan upon which the preliminary design can be
initiated.

044/33514/021 -9 -
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III.  JUSTIFICATION

A major mission of the Hanford Defense Waste Program is to achieve permanent

disposal of Hanford Defense Wastes with safe, environmentally acceptable, and
cost effec lve disposal methods which meet applicable regulations. The Atomic
Energy Act of 1954 and the U.S. Department of Energy (DOE) Organization Act of

. 1977 directed the DOE and its predecessors to manage defense related nuclear

wastes. Consistent with that responsibility, in June of 1983, and in accord-
ance with Public Law 97-90, the E: :gy National Security and Military Applica-
tions of Nuclear Energy Authorization Act of 1982, the President submitted the
Defense |ste Management Plan (DWMP) to Congrt 3. The fundamental goal of
this PT is to « I g it int sto: y pract: for fer » w |
to provide for pe: inent disposal. To acnieve this goal, the DWMP establishes,
as an objective, that the High-Level Waste (HLW) be immobilized prior to ship-
ment to a geologic repository. The HWVP has been established to accomplish
this objective. The HWVP will vitrify pretreated waste in borosilicate glass,
cast the glass into stainless steel canisters, and store the canisters at
Hanford until they are shipped to a Federal Geologic Repository.:

To achieve the most efficient use of available resources, the DWMP called for

- a sequential approach for the development of liquid HLW immobilization facil-

ities at two of the three DOE sites. First would be the Savannah River Plant

.(SRP), and then the Hanford Site. Hanford would be followed by development of

an immobilization facility for the Calcined Waste of the Idaho National
Engineering Laboratory (INEL). This approach permits the experience gained at

the first site to be applied to the other sites.

Consistent with the President's Plan, DOE/RL published the Interim Banford
Waste Management Plan (HWMP) and its subsequent annual revisions and the
companion Interim Hanford Waste Manager 1t Technology Plan. With these plans,
an integrated strategy for permanent disposal of Hanford defense wastes was
established, involving the consideration of a broad spectrum of alternatives,
subject to satisfactory completion of the appropriate National Environmental
Policy Act steps. Included as part of this strategy 1s the processing of
high-~level defense wastes through a system that will assure safe and accept-
able disposal in a geologic repository. The process proposed for the Hanford
HLW is the vitrification of waste in borosilicate glass in the HWVP and is
based upon the same technology being used at the SRP in South Carolina; West
Valley, New York; and at waste processing plants in Germany, France, Japan,
and the United Kingdom.

Hanford currently has 62.6 percent of the nation's high-level defense wastes
contained in 149 single shell and 28 double shell tanks. Immobilization of
the HLW in these tanks will involve pretreatment in B Plant to produce a
relatively large waste stream suitable for disposal as low-level waste in
¢ementitious grout and a relatively small waste stream for vitrification in

044/33514/021 - 11 -
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borosilicate glass for disposal in a geologic repository. For example, pre-
treatment of the existing and future double shell tank Neutralized Current
Acid Waste (NCAW) waste will allow 96.7 percent of the radiocactivity (repre-
senting only 4.0 percent of the volume) to be vitrified.

The HWVP will be designed with the capacity to vitrify the double shell tank
wastes. The HWVP will also be designed so that single shell tank waste could
be accommodated in the future with minimal impact on cost, schedule, and plant
performance.

Design life of the plant is 40 years which will provide the defense HLW vitri-
fication needs at Hanford over the next few decades. The nominal plant through-
put 1is 45 kg/hour of vitr’ “led waste product. The HWVP will be desig: ~ to
safely store five years of vitrified and caniste¢ :d product with an average

heat content of 1.4 kW per canister. The design will permit expansion for
additional canister storage.

044/33514/021 -12 -
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Iv. DESCRIPTION OF PP"JECT SCOPE

This section provides a summary description of the project scope. The section
is organized in accordance with the DOE Construction Cost Codes and generally
fo. ws 1e Construction Cost Code breakdown of the project cost estimate
summary contained in Appendix A, Format 1.

In accordance with this breakdown, the discussion of building fire protection/
fire detection features and systems is presented under the "Buildings" cate-
gory, while external fire protection and firewater supply are presented under
the "Utilities" category. C mications systems, because they are considered
as building communication and alarm systems, are presented under the "Buildings”
category. ! larly, electrical, st id water supply services to the facil-
ity are presented under the "Utilities" category, while electrical, steam, and
water distribution systems within the facility are presented under the "Special
Equipment/Process Systems" category. Although the costs allocated for the
Heating, Ventilation and Air Conditioning (HVAC) Systems are included in
several DOE cost codes in the cost estimate, the narrative description section
of this report describes the HVAC systems under the "Buildings" section for
clarity.

044/33514/021 - 13 -
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IV. DES ___[PTION OF PROJECT SCOPE (Continued)

A, Improvements to Land

1. Site Location

The reference site selected for the HWVP (see HWVP Site
Evaluation Report, SD-HWV-SE-001) is located within the
200 East Area on undeveloped la |, approximately 2,000 feet
southwest of the B-Plant 221-B canyon building. The 200 East
Area of the Hanford Site 1s located approximately 25 miles
northwest of the city of Richland, Washington. The reference
site has access to existing railroads, utilities, and
required waste pipeline tie-~ins, and has potential for
expansion., The site is level, with about a 1-1/2 percent
- slope from the southeast to northwest, and will not require
extensive clearing and grading. The reference site land area
is approximately 1,200 feet by 1,200 feet (35 acres).

N

The site is located on a terrace, locally referred to as the
200 Area Plateau," near the center of the Hanford Site.
From the 200 Area Plateau, the ground surface slopes gently
toward the Columbia River. The climate is arid to semiarid
as a result of being in the rain shadow of the Cascade range.
1 ‘:ause of the arid environment and prevailing winds, the
e Hanford Site is blanketed by a thin veneer of wind-blown
sediments. Water erosion on the plateau is .nor because’ of
T the mi1 © . precipi! :ion, h’ "1 soil porosity, and relatively
' flat topography.

P ‘ There are several items « the site that cannot be |[sturbed.
An existing encasement to the southeast contains 6 waste-

- transfer lines, is approximately 7 feet b« w grade and must
not be disturbed. A 24 inch diameter concrete export water-
line to the southwest is approximately 3 feet below grade and
will not be moved. An existing railroad track to the east of
the site will provide rail entrance and exit for HWVP.

|
|
1 The vegetation on the site consists of sagebrush and other
|

common central Washington desert plant species. 1e soil is
classified as sandy gravel with excellent drainage charac-
teristics,

2, Permanent Site Improvements

The HWVP Site Plan and HWVP buildings are shown in Figure 4.
Improvements to the site include providing pedestrian,
vehicle, and railroad access. . In addition, the following
civil activities are required.

044/33514/021 - 14 -
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IV. A. 2, Permanent Site Improvements (Continued)

a.

044/33% 4/021

Excavation and Backfill

Excavation is required for the facility. ‘The process
cell . | canyon area excavations for the Vitrification
Building are about 15 feet deep with a small portion
being approximately 30 feet deep. An excavation side
slope of 1.5:1 is used to eliminate the need for shoring.
The bottom of the Vitrification Building excavation is
wide enough to provide work space and construction
acce tds between the toe of the cut slope and the
buil dl l. ~ cavated ‘e . stockpiled
for use as backfill. Excavations are also required for
the Canister Storage Building (28 feet deep), the Sand
Filter (24 feet deep), the Receipt and Lag Storage Tank
and Waste Holding Tank Vaults (40 feet deep each), and
the Switchgear/Generator Building (10 feet deep).

Treﬁching

Trenching is required for the underground utilities and
for the feed transfer lines, see Utility Site Plan,
Figure 5. All lines are routed to minimize interference
with existing utilities. Shoring may be required to
install utilities and process transfer lines.

Finish Grading

Finish grading blends the facility into the existing
topography and provides drainage away from all buildings.

Other areas disturbed during construction have their
original contours and grades restored, as much as pos-
sible, and are stabilized with gravel.

Paved Access

Paved access roads, including a 2,800 foot long perimeter
road, are shown on Figure 4. Additional paving is
required for access to individual buildings. A paved

lot with spaces for automobiles, motorcycles, and hand-
icapped parking is provided for HWVP persomnnel. Con-
struction access is by a dedicated existing corridor

that intersects the 100 Area access highway west of the
HWVP site. The existing paved roads provide satisfactory
all-weather access.

Rail Access

Approximately 4,000 feet of new railroad track are
required for the HWVP, From a single tie-in point with

- 15 -
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IV. A. 2. e, Rajl Arcace (Continued)

the existing Hanford mainline, three spurs provide access
to the Railroad Well in the Vitrification Building, the
service area loading dock, and the cask loadout and
shipping area.

3 o 'Fn-:-qnocl_r-- Cden Iﬂnvnq-emgui-t_i

The construction schedule will impose constraints on the
temporary construction activities. In general, the more
accelerated the construction schedule, the more land area is
required for construction support. For example, parking for
crafts : | laydown area for comtractors " a ¢ :t I 1ction
of the density of active construction pac’ jes. The fol-

\ lowing temporary construction items are based on the Project
Master Schedule.

a. Laydown Areas

Construction laydown areas totalling approximately

74 acres are allocated for the HWVP project. A general
laydown of approximately 4 acres, which includes rail
access, 1s available due north of the Vitrification
Building and north of 7th street. Utilities are avail-
able along the south side of 7th street. Gate access is
from the northwest cormer and from 7th street.

A laydown area of approximately 7 acres is allocated for
- and adjacent .to the Fan Hc e Building, the Sand Filter,
and the Canister Storage Building. Utilities are not
provided.

A laydown area ! approximately 9 acres is allocated for
and adjacent to the Vitrification Building, the Manipu-
lator Repair Building, the Support Building and the
Service Building. Utilities are available from lines
along the south side of 7th street.

! . A future additional laydown area of approximately

15 acres is allocated due east of the Canister Storage
Building on the east side of the new HWVP perimeter

| road.

b. Contractors/DOE Temporary Construc+*~n Facili*‘es

A contractors/DOE temporary construction area is allo-
cated along the north side of 7th street due north of
the HWVP site. Within this area space is available for,
but not limited to, the following:

044/33514/021 - 16 -
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IV. A. 3. b. Contractors/DOE Temporary Construction Facilities
(Continued)

o Temporary office trailer complex for DOE, the
Operations and Engineering Contractor, Construction
Management and Architect-Engineer field personmnel.
The traller complex floor space is approximately
15,000 square feet. Temporary utilities including
septic tank and leach field are provided. '

o Receiving and storage facilities for equipment and
materials procured by Construction Management prior
to turnover to coi ction contractors for instal-
lation. The receiving and storage facility is
approximately 20,000 square feet and will be
equipped with automatic sprinkler protection.

‘T o Temporary facility of approximately 2500 square
o feet for display and maintenance of the plant
model.
o Space for a 10,000 square foot Vitrification
* Building field fabrication shop for embeds which

e will be provided by the tomstruction contractor.
s c¢. Parking
= A general parking area of approximately 7.5 acres is

located outside the construction security fence due west

of the Vitrification Building. This area is primarily

. for construction worker parking with foot traffic to the
main entrance gate. Parking for DOE and other Government
team personnel is allocated inside the comstruction
security fence ad: :ent to the contractors/DOE facilities.

d. Security Fence

A security fence of approximately 6,000 feet is provided
around the entire construction site to "fence—out” the
HWVP project from the remainder of the 200 East Area,
and thus eliminate security escort requirements. The
fence is 7 feet fabric with a one foot barbed wire top,
lighted, and has a security access road on each side.
This fence joins the existing security fence along the
west boundary of the 200 East Area. Controlled gates
are provided for personnel, rail and vehicle access.

- 044/33514/021 - 21 -




U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL 10838

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457

| SD-HWV-RCD-001 Rev. O

Iv. A. 3. Temporary Site Improvements (Continued)

e. Spoil Area

A spoil area for excavated material 1is allocated west of
Akron Avenue and north of 7th Street.
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Iv.

neeCRIPTION OF PROJECT SCOPE (Continued)

Bl

Buildings

The design life of the HWVP buildings is 40 years. The materials
of construction are noncombustible, and are provided with protec-
tive coatings resistant to corrosion. The overall design con-
giders safety, economy, operability, maintenance, decontamination
and decommissioning. '

Structures, systems, 1 components associated with the HWVP are
classified into two categories according to their required ability
to withstand a Design Base Accident (DBA), namely Category I and
no: ategory I. For t! HWVP, Categt I items are those
necessary to (1) prevent or mitigate the consequences of accidents
which would result in potential release of radicactivity to
off-site areas exceeding the dose guidelines set forth in DOE
Order 5480.1, Chapter XI; (2) prevent or mitigate the consequences
of accidents which would result in potential release of
radiocactivity to onsite personnel exceeding the dose guidelines
gset forth in DOE Order 5480.1; (3) shut down operations safely, as
necessary, to maintain the plant in a safe shutdown condition, and
maintain integrity of the final containment and confinement
barriers for radiocactive materials. Those portions of structures,
systems, and components whose continued function is not required,
but whose failure could reduce the functioning of any Category I
item to an unacceptable safety level are also Category I.
Non-Category I items are all structures, systems and components
not included in Category I.

Category I buildings and structures are reinforced cast-in place

concrete and are designed for service loads and to withstand the

effects of severe and extreme environmental loads, including Safe
Shutdown Earthquake, Design Basis Tormado, and Design Basis Ash-

fall. Non-category I buildings are steel-framed and are designed
for normal service.

The Category I buildings are:

o The Vitrification Building except for the heating, ventila-
tion and air conditioning (HVAC) room on the 4th floor

o] Canister Storage Building except for the railroad airlock/
washdown area, the personnel and equipment facility, and the
HVAC room on the 2nd floor

o Fan House Building

- 044/33514/021 - 23 -
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IV, B. Buildings (Continued)
o Switchgear/Generator Building

o Receipt and Lag Storage Tank/Waste Hold Tank (RLST/WHT) Build-
ing (excluding portion housing the annulus ventilation system)

The Non-category I steel-framed buil ([ngs are:’

] RLST/WHT Building (portion housing the annulus ventilation
system)

o The Manipulator Repair Building
o The Support Building

o The Service Building

o The Systems Integration Facility

The following section discusses each building separately, including
the construction, location, function and the HVAC system.

1. Wivrification Buil4ing

a. Construction, Location, Function

The Vitrification Building is a five story structure
approximately 360 feet by 120 feet and 90 feet in eleva-
tion to the 4th floor or roof of the main process cell.
See Figure 4 for location and Figures 6 and 7 for
arrangement. The first eight feet are located below
grade. The 4th floor supports a two story concrete
structure (approximately 30 feet by 120 feet and 40 feet
in elevation) located on the extreme south end, and a
one story metal structure (approximately 276 feet by

120 feet and 25 feet in elevation) on the remainder.

The process cells are located in the central portiom of
the building, surrounded by the operating galleries and
service corridors. Major HVAC equipment is located on
the fourth floor in the one story metal structure.

b. HVAC System

The HVAC system is part of the confinement system for
contamination control and functions with confinement
barriers to ensure containment. This system is in accor-
dance with DOE Order 6430.1 and DOE/EV/1830-75 "Guide to
Reducing Radiation Exposure to /~ "RA."
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Iv. B. 1, b. HVAC System (Continued)

The total volume of air handled is that required for
conditioning or contamination control, and includes the
infiltration air from the outside. The infiltration of
outside air is limited by providing tight-fitting doors
or airlocks, as appropriate, at the entrances to the
building.

Sufficient redundancy and/or spare capacity is provided
as necessary to ensure adequate ventilation during
normal operations and DBA conditionms.

The filtration system is designed to assure that airborme ‘
radicactive particulate concentrations are as low as |
reasonably achievable (ALARA) and do not exceed DOE

Order 5480.1A requirements during normal, abnormal,

accident, and DBA conditions. Exhaust air treatment

systems contain a minimum of one stage of high efficiency
particulate air (HEPA) or equivalent efficiency filtra-

tion. A HEPA filter has an efficiency of 99.97 percent

when tested in accordance with M11-Std-282. The minimum
efficiency of a HEPA filter shall be 99.95 percent when

tested in place in accordance with American National

Standards Institute (ANSI) N510. Radiation monitoring

of exhaust filters is provided.

The Vitrification Building is physically separated into
four ventilation zones as shown schematically on Figure 8.
The HVAC systems establish and maintain different air
pressures in each zone of the building. The following
minimum zone differential pressures are established with
respect to atmosphere: ‘

Zone 1 (process cells and canyon) -1.00 in. W.C.
Zone 2 (corridors, galleries with -0.50 in. W.C.
higher potential of
contamination)

Zone 3 (corridors with low potential -0.25 in. W.C.
of contamination)

Zone 4 (areas with no potential of +0.125 in. W.C.
contamination) or atmospheric

The pressure differential between zones causes air to
flow (leak) from zones with lower potential for contami-
nation to zones of greater potential for contamination.
Within a -zone, air flows from less contaminated areas to
more contaminated areas.
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Construction, Location, Function (Continued)

in elevation above grade to the 2nd floor, with an addi-
tional 21 feet below grade. The 2nd floor supports a
one story metal building (approximately 80 feet by

250 feet and 18 feet in elevation) which houses the
major HVAC equipment, see Figures 9 and 10.

The cask loadout/shipping and washdown areas are two
structures located adjacent to the canister storage
area. The one story cask loadout/shipping area is
appro: ° .tely 100 feet by 56 feet . ~ 46 feet °~ eleva-
tion above grade _th a partial basement area (approx-
imately 32 feet by 30 feet and 21 feet below grade) to
accommodate a cask pit. This structure abuts a one
story metal washdown building that is approximately

80 feet by 56 feet and 24 feet in elevationm.

The fourth structure is a metal one-story personnel and
equipment facility building located ~liway along the
north side of the canister storage area and is approxi-
mately 35 feet by 55 feet and 15 feet in elevation.
This structure also contains the regulated entrance to
the Canister Storage Operating Area.

The Canister Storage Building serves as a storage loca-
tion for canisters of vitrified waste. The facilities
will receive and store f£illed canisters, and remove
radiocactive decay heat by forced ventilation.

The cask loadout/shipping and washdown area of the
Canister Storage Building will provide capability for
transfer of the canisters from the storage area into a
cask and onto a railcar or truck for shipment to a final
repository.

The Canister Storage Building has six major functional
areas: (1) storage vaults, (2) operating area, (3) HVAC
equipment room, (4) personnel and equipment facility,
(5) cask loadout/shipping, and (6) railcar, truck, and
cask washdown.
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Canister “4c--ge ™*144~~ (Continued)

b.

HVAC System

This facility has two HVAC systems, one for the canister
storage vaults (below) and the other for the operating
area (above). The vault HVAC system is a forced, once
through HEPA filtered ven! lation system and removes the
heat generated from the canisters. The operating area
has a forced, recirculated ventilation system for environ-
mental conditioning with HEPA filters in standby for use
during canister handling or upset conditions. When the
HEPA filters are in use, the recirculation path is
closed and the air flow configuration is once through.
Both systems discharge to the enviromment via a stack on
the facility roof.

Fan House Building

a.

Construction, Location, Function

The Fan House Building is a two story structure approx-
imately 170 feet by 90 feet and 30 feet in elevation
located south of the Vitrificai " Bt . " 1g (see

Figure 1).

le Fan House contains Zone I exhaust final HEPA filter
plenums, fan inlet plenums, fan discharge plenums,
exhaust fans and associated electrical equipment, and is
unattended during normal operations. Personnel access
is necessary only for mair iance. Equipment operatio:
are monitored from the cor )1 room :° the Support
Building.

The Fan House Building has four major functional areas:
(1) HVAC tunnels, ~— PA filter and fan room, (2) HVAC
equipment and storage room, (3) HVAC Zone 1 exhaust air
sampling station, and (4) electrical equipment room.

HVAC Systems

HVAC systems are provided to maintain proper environment
in the Fan House Building.
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IvV. B. P-?1ldings (Continued)

4.

5.

044/33514/021

Sv**~+1ear/Generator Building

a.

b.

C—orﬂﬁﬁiﬂ’._i‘- -T.nnatir"‘ Trnation

The Switchgear/Generator Building is a one story
structure approximately 100 feet by 80 feet and 22 feet
in elevation above grade with a partial basement for a
cable spread room (approximately 40 feet by 50 feet and
10 feet below grade) located in the center of the build-
ing. This building is located north and west of the
Service Building (see __gure 4).

The Switchgear/Generator Building houses the incoming
power distribution system switchgear, standby
switchgear, and the standby diesel-generators.

HVAC System

HVAC systems are provided to maintain proper environ-
mental conditions in the Switchgear/Generator Building.
Inlet louvers with automatic dampers are provided to
allow entry of cooling air when the generators are
operating. Fans are provided to supply filtered gen-

- erator cooling air during volcanic ashfall conditions.

RLST/WHT Building

a.

Construction, Locat?*~1, Function

The RLST/WHT Building is a one story structure approxi-

‘mately 40 feet by 60 feet and 12 feet in height located

east of the Vitrification Building (see Figure 4).

This building consists of two structures separated by a

seismic joint. The RLST/WHT primary ventilation system
is housed in a 40 feet by 30 feet by 12 feet high ome
story reinforced cast-in-place concrete portion of the
building. The RLST/WHT annulus ventilation system 1is
housed in 40 feet by 30 feet by 12 feet high one story
metal portion of the building.

HVAC Systems

HVAC systems are provided to maintain proper environment
in the building.
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_I. B. -4il4*1gs ( imtinued)

6. Manipulator Repair ®-<lding

a. f“ﬁstruction, Location, Function

The i: ulator Repair Bu: I[ing consists of 2 structures
separated by a seismic joint, and is located at the
north end of the Vitrification Building (see Figure 4).
The manipulator repair area is a 2 story metal building
approximately 100 feet by 80 feet and 42 feet in eleva-
tion. The 2nd story is a partial floor (approximately
100 feet by 48 feet and 20 feet in elevation) located on
the west side of the 2nd floor. The 2nd floor has a
concrete slab to support the HVAC equipment.

The 2nd structure is a ra: road airlock and washdown
area. This 1s a one story metal buillding approximately
100 feet by 22 feet and 34 feet in elevation located
adjacent to the west wall of the manipulator repair
area. The washdown area 1s an extension of the

Railroad Well and provides a transition between the open
environment and inside the Vitrification Building.

‘The manipulator repair area is used for repair of failed

Master Slave Manipulators (MSMs) and incluc ; a separate
decontamination area. The MSMs are brought from the
Vitrification Building for repair and returned along a |
service corridor on the lst floor of the Vitrification |
Building.

. The Manipulator Repair Building has five major funec-
tional areas: (1) manipu! :or repair shop; (2) new
parts assembly room;.(3) decontamination area; (4) HVAC
room; and (5) railroad airlock and washdowm area.

b. HVAC System

The HVAC systems supply heated, cooled and filtered air
into the building. The exhaust air is passed through
two stages of HEPA filters prior to discharge to the
enviromment via the Vitri! :ation Building Zone 2 and
Zone 3 : ick.
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Iv. B. 6. b. HVAC System (Continued)

There are two glove boxes in the Manipulator Repair
Building. Each glove box is provided with an exhaust
fan which discharges to the Vitrification Building

Zone 2 exhaust plenum. HEPA filters are provided at the
inlet and the outlet of each glove box.

The HVAC systems establish and maintain different air
pressures in each ventilation zome of the building in
order to cause air flow (leakage) from zones with lower
potential for cont L to zones of greater poten-
tial for conr  iation.

7. Support Building

a. Construction, Location, Function

The Support Building is a onme story metal building
located adjacent to the the Vitrification Building,
approximately 170 feet by 200 feet and 15 feet in eleva-
tion (see Figure 4). There is also a partial 2nd story
(approximately 35 feet by 90 feet and 15 feet ‘in eleva-
tion) located along the east wall. The 2nd floor has a
concrete slab to accommodate major HVAC equipment. Most
of the offices and the control rooms for the Vitrifica-
tion Building plus the Health Protection facilities are
housed in this building (see Figure 11). The Support
Building is separated from the Service Building by a
4-hr. fire wall and provides access to the Vitrification
Building through regulated and clean entrances. Health
protection services and change rooms are provided im the
regulated sections, which are separated from the clean
section by airlocks. The clean section contains showers,
toilets, lockers, clothing storage, offices, a lunch
room, a supply and reproduction room, a conference room,
and space for control functions which provide adminis-
trative support and control systems for the Vitrifica-
tion Building.

The Support Building has six maj« functional areas:

(1) office area: (2) computer rooms; (3) control rooms;
(4) clean entrance; (5) regulated entrance; and (6) HVAC
room.

b. HVAC System

The HVAC systems are provided to maintain proper environ-
mental conditionms.
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Iv. B. 7. b. HVAC System (Continued)

The exhaust air from the Support Building areas which
have potential for contamination is passed through HEPA
filters prior to discharge to the environment via the
Vitrification Building Zone 2 and Zone 3 stack.

8. . Service Building

a. Comstructi~~ Trnnrdnn Twmasdgn
The Service Building comsists of 2 struc! :res separated
by a seismic joint, located adjacent to the Vitrification
Building and adjacent to the north end of the Support
~ Building (see Figure 4). The service area is a l story
o 'tal t .lding approximately 265 feet by 270 feet and
30 feet in elevation. e frit storage and prep area is
a 1 sto  metal building approximately 105 feet by 70 feet
and 30 feet in elevation. A slurry prep room within the
frit storage and prep area ci :ains a bucket elevator
i and has a roof height of 60 feet.

The sert :e area provides operational support functions
for the Vitrification Building in/ ~ i1ding empty canister
receipt, storage and inspection, maintenance shops, and
P cold chemical receipt, storage and makeup. The frit
storage and prep area is used for storage of the frit
- tote~bins, preparation of the frit slurry, and neutrali-
zation of chemical wastes. The Service Building also
has other functional areas, including an electrical and
~ instrumentation shop, an HVAC equipment room, an elec-
. trical room, and a mechanical room (see Figure 12).

b. HVAC sttem

The HVAC systems provide heating, cooling and ventila-
tion in various areas of the Service Building. In areas
where chemicals are handled or stored, sufficient ven-
tilation is provided to maintain the airborme concentr:
tion below the threshold limit values (TLVs) as
specified by the American Conference of Industrial
Hygienists.

With the exception of the 90 percent formic acid storage
tanks which vent directly to the atmosphere above the
building roof, the Cold Feed Service Building Vent
System provides tank venting to atmosphere for all of
the Service Building cold feed tanks and the non-radio-
active liquid waste neutralization tanks.
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Iv. B. | Buildings (Continued)

9.

10.

044/33514/021

Systems Integration Facility

a.

b.

Construction, Location, Function

The Systems Integration Facility (SIF) consists of two
buildings, a high-bay structure and an adjacent structure.
The SIF high-bay structure is a Non-Category I metal
building approximately 5,000 square feet by 57 feet in
elevation. The adjacent 1 |-Category I structure is an
approximately 7,000 square feet support building. The
location of the SIF Buildii on the Hanford Site has

1 m determined.

The higt )ay building houses the process equipment to be
tested. The support building contains computer equipment,
shops, warehouse, training rooms, offices and personnel
change rooms.

HVAC System

The SIF HVAC systems are provided to maintain the proper
building environment.

Building Fire Protection/Fire Dataction Feature- aﬂﬂ_ﬂvqtems

The HWVP has a fire protection system that ensures an
improved risk level as defined in DOE Order 5480.1A,

ct

ster VII. Prescribed standards and guides include DOE

Order 5480.1A, Chapter I, Section 7; and DOE Order 6430.1,
Chapter X.

a.

Structural Features

The Category I structures are designed for confinement
of radioactive materials during and after the max m
anticipated fire within the structure. This assumes
complete failure of all fire suppression systems.

The exterior of the Vitrification Building has a minimum
2 hour fire resistance rating, with doors rated at

1-1/2 hours. The railroad and persomnel airlock
interior walls form the fire rated containment barrier.
All tormado resistant doors, which are part of this
barrier, are rated for 1-1/2 hour fire resistance.

All interior fire separation walls, floors, and ceilings

have a minimum 2 hour fire rating with the exception of
the north portion of the building, which is separated
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Iv. B. 10. ec. Fire Sprinklers and Wet Standpipes (Continued)

Automatic wet pipe sprinklers are provided in all other
areas of the facility except for the process cell and
canyon areas of the Vitrification Building, the Railroad
Well and airlock, Vitrification Building HVAC/Pipe
Chases, supply and exhaust air tunnels and Vitrification
Building void spaces, canister storage vaults and Cani-
ster Storage Building loadout area, sample collection
areas, and Sand T .ti

iz roo7st ; are « i 1ed in accordance with
w=-w -3, Filre department connecti: : are arranged so
that one connection serves the sprinkler and standpipe
systems at each riser location. All sprinkler system
piping in Category I areas will be threaded and sup-
ported, but will not be required to remain functional
following a design basis earthquake (DBE).

Wet standpipes are provided in five of the stairwells in
the Vitrification Building with 2-1/2 inch Fire Depart-
ment Connections at each elevation. Wet standpipes are
designed in accordance with NFPA 14, for Class I systems.
The use of standpipes allows containment to be main-
tained in the event fire hoses have to be taken into the
building. Standpipes in the Vitrification Building are
designed as Category I to allow for fire department
connection for supply to hose stations after a DBE.

d. Halon Fire Suppression Systems

Auto :ic Ha 1 1301 total flooding fire suppression
systems are provided, in addition to wet pipe sprinkler
systems, in the local operating stations, control room
and computer rooms, including the subfloor and void
areas above the suspended ceiling. The system is
designed to provide the reauired Halon 1301 concentra-
tion for a soak period of ) minutes., The system is
provided with a connected reserve of extinguishing
agents. Each Halon system is provided with its own
control panel and smoke detection system.

The Halon 1301 Fire Suppression Systems are designed in
accordance with NFPA 12A.

Automatic Halon actuation is provided by photoelectric
type smoke detectors with backup manual actuation from
manual pull statioms. Control panels have battery
backup power supplies.

044/33514/021 - 49 -







» U.S. DEPARTMENT OF ENERGY FLUOR TECHNOLOGY, INC.

Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL 10838 .
. SD- " IV-RCD-001 Rev. 0

Iv. DESCRIPTION OF PROJECT SCOPE (Continued)

C. Other Structures

The structures are divided into three major types of construction;
(1) Category I reinforced cast-in-place concrete; (2) Non-Category I
steel framed; (3) Non-Category I reinforced cast-in-place concrete.
The Category I structures are:
e} Sand Filter

RLST/WHT Vaults
The non-Category I steel framed structures are:
o Exhaust stacks (3 total)

o Miscellaneous steel supports

The non-~Category I reinforced cast-in-place concrete miscellaneous
structures are:

0 Cooling Tower Foundation

0 Solar Evaporation Tank

o Regulated Drains Collection Tank Vault

The following section discusses each structure separately.
1. Sand Filter

The Sand Filter is a one story below grade structure appro:
imately 200 feet by 160 feet and 27 feet in elevation (2 feet
above grade and the remaining 25 feet below grade). It is
located approximately 100 feet due south of the Vitrification
Building (see Figure 4). A Zome l ventilation exhaust tunnel
runs from the southeast corner of the Vitrification Building
to the northeast corner of the Sand Filter.

The Sand Filter removes particulates from the Zone 1 exhaust
air and has three major functional areas: (1) sand filter
media, (2) exhaust tunnel, and (3) temporary bypass used
during construction.
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a. Zone 1 Stack (Continued)

(see Figure 4). Provisions for flushing the inside of
the stack have been provided. Continuous isokinetic
sampling is provided at the stack.

b. Zone 2 and 3 Stack

The Zone 2 and 3 stack disperses filtered air to the
atmosphere from Zone 2 and Zone 3 areas of the
Vitrification Building, Manipulator Repair Building and
regulated areas of the Support Building.

The Zone 2 and 3 stack is a metal structure
approximately 8 feet in diameter and 60 feet in height,
located at the northwest corner of the Vitrification
Building fourth floor. Continuous isokinetic sampling
is provided at the stack.

C. Canister Storage Building Stack

The Canister Storage Building stack disperses filtered
air from the Canister Storage Building, and is
constructed in 2 segments. The first segment is a
concrete chase extending above the northwest cormer of
the Canister Storage Building, and supported from the
Vitrification Building. The second segment 1is an 8 foot
diameter metal structure that extends 40 feet above the
adjacent roof. Continuous isokinetic sampling.

is provided at the stack.

Miscellaneous Steel Supports

Miscellaneous steel supports include the single bay bents
which support a 6 inch overhead steam line, the canister
support structure housed in the vaults of the Canister
Storage Building, and the pipe supports for the utilities
from the Service Building to the Vitrification Building.

Miscellaneous Structures

Three additional separate structures are the cooling tower
foundation, the solar evaporation tank, and the Regulated
Drains Collection Tank (RDCT).
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Miscellaneo—= Structures (Continued)

a.

C.

Cooling Tower Foundation

The cooling tower foundation is approximately 40 feet by
80 feet and 4 feet in height and is located north of the
Vitrification Building (see Figure 4). It will support
a 4 cell induced draft cooling tower. The cooling tower
will be purchased as a package unit for field erection
and provides cooling water to the Vitrification Building
and Service Building.

Solar Evaporation Tank

The solar evaporation tank 1s approximately 60 feet by
85 feet and 6 feet in height and is located north of the
Vitrification Building (see Figure 4). The tank will
consist of a metal tank centered within a concrete basin
of sufficient volume to contain the contents of the tank
in the event of a tank rupture. The tank services the
liquid waste neutralization tanks located in the Service

. Building.

Regglated Drains Collection- Tank

The RDCT is approximately 12 feet by 12 feet and 10 feet
in height (2 feet above grade and 8 feet below grade)
and is contained within a vault ~)cated south of the
Support 1ilding. It will service the Support Building
personnel decontaminat m area draims.
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IvV. DESCRIPTION OF PROJECT SCOPE (Continued)

D. Process Special Equipment/Process Systems

1. Process Summary Description

The HWVP is designed as a remote canyon facility due to the
radioactive and hazardous nature of the materials handled.
Canyon type facilities have been proven effective in

containing and ¢« “lning th process terials. Canyon
facilities : ““ow for r ‘e process op: :lon and for
maintenance using overhead cranes, impact wrenches, and
manipulators.

The overall HWVP vitrification process is presented on the
process key diagram (Figure 13). Pretreated feed from the
tank farms is transferred to the 50,000 gallon Receipt and
Lag Storage Tank (RLST).

The feed slurry is batch transferred from the RLST to the
Slurry Receipt and Adjustment Tank (SRAT). The feed is con-
centrated by evaporation in the SRAT, and chemicals are added
to the concentrated slurry to improve its rheology. The
condensate 1s routed to the Slurry Mix Evaporator Condensate
Tank (SMECT). The concentrated material in the SRAT is batch
transferred to the Slurry Mix Evaporator (SME). The slurry
i3 further concentrated in the SME, glass forming frit is
added, and the condensate is also routed to the SMECT. After
the solids content of the frit slurry reaches the proper
concentration for Melter feed, additional chemicals are added
to adjust the redox potential and rheology. The slurry is
batch transferred to the Melter Feed Tank (MFT). The feed to
the Melter is drawn off as a side stream from each of two
recirculating pump loops from the ..... All four process
vessels, the SRAT, SMECT, SME, and MFT, are located in a
shielded concrete CPC. These 11,000 gallon tanks are pro-
vided with monitoring instrumentation, sampling connectioms,
agitation, steam coil heaters and water coil coolers, as
required, and are connected to a Vessel Vent System (VVS).
The VVS contains and treats the off-gases from these vessels
to assure that release criteria are achieved under expected
process conditions.
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IV. D. 1.

044/33514/021

Pro: s Summary Desc~intion (Continued)

In the Melter Cell, the Melter converts the concentrated frit
slurry feed into a vitreous form by direct Joule heating.

The Melter is refractory lined and has water cooling on its
walls and bottom. Liquid glass is discharged from the Melter
by gravity overflow assisted by an airlift.

Melter off-gases are vented through of: ;as nozzles, and are
processed through one of two Melter Off-Gas (MOG) systems to
remove radiocactive and cl .cally hazardous contaminants
prior to release. Each MOG train contains, in sequence, a
Film Cooler, a Quencher, Off-Gas Condensate Tank (OGCT), Gas
Scrubbing Column (GSC), Scrubber Tank (ST), Steam-Atomizing
Scrubber (SAS), Off-Gas Condenser, High Efficiency Mist
Eliminator, a heater, a ruthenium adsorber, a second heater,

iodine iorber, a coo! , a rou; Ig : A
filter system, and an exhaust blower which discharges the
treated off-gas to the Final Filter and Zome 1l stack. The
MOG equipment is located in the Melter Cell and the CPC.

A water cooled tu table holds canisters and rotates them

through filling and cooling positions. Canisters are loaded

and removed by an in-cell b: Ige crane. .e turntable is
taled to the melter discharge nozzles.

tior to decontamination of a filled canister, an inmer
canister closure (ICC) plug is inserted into the canister
neck at the Inner Canister Closure System (ICCS). The
canister is then moved to a Preliminary Canister Decon
Chamber (PCDC) where a low pressure water spray removes loose
contamination from the canister surface. The canister is
then moved out of the Melter Cell into a Final Canister Decon
Chamber (FCDC) in the Canister Decontamination Cell, where
the canister is frit blasted to meet contamination limits.
Decontamination is confirmed by smear tests, and the canister
1s moved to the Weld Test Cell where a final canister seal is
achieved by displacing the ICC plug into the canister, and
inserting and resistance welding a plug into the neck of the
canister. Canister decontamination is reconfirmed by addi-
tional smear tests and the canisters are then moved into
interim storage.

Liquid transuranic waste from process condensates and from
off-gas treatment and scrubber operation is routed to the
Decontamination Waste Treatment Tank (DWTT), where evapora-
tion separates the non-TRU condensates from the TRU contain-
ing bottoms. The DWIT condensate and other non-TRU wastes
are collected in the Recycle Collection Tank, sampled and
analyzed, treated as required, and then routed to the Waste
Hold Tank from which they are returned to the underground
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Iv. D. 1. Process Summary Description (Continued)

tank farm for disposal. The DWIT bottoms, which containthe
TRU waste, are transferred to the RLST. A more detailed
discussion of the primary performance requirements for the
process activities and a description of the process equipment
and its operation is presented in the following section.

2. Procege A~+#dwisrdac gnd Equipment

The HWVP | is 1s ¢ rised of four ‘or activities which
include: preparation, vitrification, “ster handling,
and Melter Off-Gas and vessel vent treatment. The location
of major process equipment within the Vitrification Building
is shown on Figure l4.

a. Feed Preparation

Pretreated Banford Defense High-level and Transuranic
Wastes are transferred from the tank farms via the
241-ER-152 diversion box to the RLST. A 3 inch
stainless steel underground line connects the diversion
box to the RLST. The 3 inch pipe 1is encased in a 6 inch
carbon steel pipe with cathodic protection and leak
detection monitoring.

Receipt and Lag Storage Tank (RLST)

The primary performance requirement for the RLST is to
provide lag storage for HWVP feed. Raw feed is trans-
ferred to the RLST in up to 50,000 gallon batches approxi-
mately once every two weeks. The feed transfer is
followed by a water flush. The RLST provides constant
agitation and cooling of its contents, as well as sampling
for analysis of the feed composition.

The RLST is a 50,000-gallon working volume stainless
steel primary tank housed 1derground in a concrete
vault that is lined with a secondary carbon steel tank.
The primary tank is provided with a pump agitator to
maintain solids in suspension. A cooling coil is pro-
vided to maintain slurry temperature. Two pumps are
provided to transfer slurry between the RLST and the
Vitrification Building. A "sample pump" is provided to
recirculate the slurry to the Sample Cell or to transfer
feed at a relatively low flow rate to the SRAT. A batch
transfer pump is provided for batch transfers to the
SRAT. The annular space between the primary and
gsecondary tank walls is provided with leak detection
instrumentation and recovery pumps.
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Iv. D. 2. a. Taed Prepar~+ion (Continued)

The RLST is exhausted by the RLST/WHT Primary Ventilation
System to maintain a negative pressure in the tank and
provide a continuous air sweep to prevent buildup of
radiolytic hydrogen in the RLST gas space. The exhaust
ailr is passed through multiple stages of HEPA filters to
remove radioactive particulate material, and is delivered
to the Vitrification Building Zone 1 exhaust tunnel for
discharge to the environment via the Zone 1 exhaust
stack.

The 3T annulus is ventilated and maintained at a
negative pressure with respect to the outside ambient by
the RLST/WHT Annulus Ventilation system. The exhaust
from this system is passed throv 1 multiple stages of
HEPA l.lters and is discharged to the environment via
the Vitrification Bui 1ing Zone 2 a ~ Zone 3 stack.

The RLST/WHT Primary Ventilation System and the Annulus
Ventilation System equipment is located in the RLST/WHT
Building.

Table IV.D-l describes the RLST equipment.

Slurry Receipt and Adjustment Tank (SRAT)

Feed in the RLST is initially transferred to the SRAT
for processing in a 7500 gallon batch. Following each
batch transfer, the transfer line is flushed.

After heating to boiling, the contents are concentrated
from approximately 2.4 weight percent to approximately
11 weight percent (oxide basis) by the continuous addi-
tion of feed through a diversion of the RLST sample pump
flow as evaporation proceeds. This evaporation takes
approximately 50 hours per batch. When the SRAT reaches
its final concentration, it is cooled to 195°F. Ninety
percent formic acid is added at a controlled rate and
allowed to reflux for 4 to 6 hours to assure completion

! the f¢ 1ting reactions. The fo: 1ited feed is then
allowed to cool to 125°F, and is sampled and analyzed
for chemical composition. Adjustments are made to the
che “stry as required. The feed is then = insferred to
the Slurry Mix Evaporator (SME) in a single 7500 gallon
batch.

Table IV.D-2 describes the SRAT equipment.
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TABLE IV.D-1

RECEIPT AND LAG STORAGE TANK EQUIPMENT,
AND AUXILIARY EQUIPMENT

Equipment
Equipment N Equipment Number Design Parameters Function
Receipt and Lag 11A-90-TK-1000 28'0" ID x 16'4" H Receive and store
Stc¢ 1ge Tank 50,000 gal working feed
11

316L SS primary
CS secondary

RLST Cooling 11A-90-E-1003 360,000 Btu/hr Cool tank

Coil 316L SS contents

RLST Agitater 11A-90-P-1004 270 gpm AP: 80 psi Agitate tank

Pump 316L sS slurry

RLST Sample 11A-90-P-1005 100/10 gpm* AP: 80 psi Transfer RLST

Pump 304L SS - contents to Sample
Cell or SRAT

RLST Transfer 11A-90-P-1006 100 gpm AP: 55 psi Transfer feed to

Pump 304L sS SRAT

RLST Annulus 11A-90-P-1008 50 gpm A4P: 40 psi Transfer tank

Pump 304L SsS . slurry leakage

RLST Leak 11A-90-P-1009 5 gpm AP: 50 psi Transfer tank

Detection Pit 304L SS slurry leakage

Pump

*100 gpm is pump capacity including internmal recycle
10 gpm is pump discharge flow.
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SLURRY RECEI]

TABLE IV.D-2

Equipment Number

Equipment
Design Parameters

Slurry Receipt
and Adjustment
Tank

SRAT Condenser

==y

SRAT Coeling Coil

SRAT Agitator
SRAT Sample Pump

SRAT Transfer
Pump

12A-1T-TK-1100

12A-1T-CD-1101

12A-1T-E-1103

12A-1T-AG~1104
12A-1T-P=-1105

12A-1T-P-1106

12'0" ID x 19'1" H

11,000 gal
Alloy 20

5,300,000 Btu/hr
Alloy 20

6,000,000 = ‘hr
Al - )

960,000 Btu/hr
Alloy 20

100 HP Two Speed
65/130 RPM
Alloy 20

58/5 gpm*
AP:55 psi

Alloy 20/Stellite 6

100 gpm AP: 30 psi
Alloy 20/Stellite 6

*58 gpm is pump capacity including internal recycle
5 gpm is pump discharge flow ’
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AND ADJUSTMENT TANK EQUIPMENT

Function
Chemically adjust,
concentrate and
transfer

Condense SRAT vapor
from concentration

1 18T

Cool SRAT contents

Agitate SRAT contents

Transfer SRAT con-
tents to the Sam-
ple Cell

Transfer SRAT conents
to SME
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Feed Preparation (Continued)

Slurry Mi~ Fvaporator (SME)

In the SME, the feed is heated to boiling and further
concentrated. During the concentration process, batch
additions of glass forming frit slurries from canister
decont ‘nation and fresh sources are made until the
frit slurry reaches a solid concentration of approxi-
mately 33 weight percent on an oxide basis (400 g total
oxides | : liter). The feed is then cooled to 125°F,
and is sampled and analy: 1 for ch tal ¢ osition.
Adjustments (sugar and/or formic ac: ~ solution) are le
to the chemistry as required. The feed is then trans-
ferred to the MFT in a single 7700 gallon batch.

The SRAT and SME are identical, and through jumper
reroutes, can be interchanged in function. Each tank is
provided with an agitator to maintain solids in suspen-
sion. Cooling and heating coils are provided in the
tanks. Each tank is also equipped with a pump to
recirculate the contents to the Sample Cell. Condensers
mounted on the SRAT and SME either reflux the condensate
or route it to the SMECT. Vents are routed to the
formic acid vent condenser (FAVC).

Table IV.D-3 describes the SME equipment.

Slurry Mix Evaporétor Condensate Tank (SMECT)

The SMECT receives condensate from the SRAT and SME.

The SMECT also receives condensate from the FAVC mounted
on the top of the tank. Agitation is achieved by air
sparging. The tank is provided with equipment for
sampling the condensate. The FAVC receives vapors from
the formic acid vent header, refluxes the liquid to the
SMECT, and vents noncondensibles to the Vessel Vent
System header. The condensate from the SMECT is trans-—
ferred to the DWIT using the SMECT transfer pump.

Table IV.D-4 describes the SMECT equipment.

Spent Frit Hold Tank (SFHT)

The SFHT receives spent frit from the Final Canister
Decon Chambers and transfers the spent frit slurry to
the SME for recycle into the Melter feed. The tank has
mechanical agitation and air sparge agitationm.

Table IV.D=-5 describes the SFHT equipment.
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Equipment Name

TABLE IV.D-3 .

SLURRY MIX EVAPORATOR EQUIPMENT

Equipment Number

FLUOR TECHNOLOGY, iNC.
Advanced Technology Division

Fluor Contract 8457
SD-HW' (CD~001 Rev. O
Equipment
Design Param=*-rs Function

Slurry Mix
Evaporator

SME Condenser
SME Heating Coil
SME Cooling Coil

SME Agitator

SME Sample Pump

SME Transfer
Pump

12B-1T-TK~1200

12B-1T-CD-1201
12B-1T-E-1202
12B-1T-E-1203

12B-1T-AG~1204

12B-1T-P-1205

128-1T-P-1206

12'0" Ip x 19'1" ®H
11,000 gal
Alloy 20

5,300,000 Btu/hr
Alloy 20

6,000,000 Btu/hr
Alloy 20

960,000 Btu/hr
Alloy 20

100 HP Two Speed
55/130 RPM
Alloy 20

58/5 gpm*/AP: 55 psi
Alloy 20/Stellite 6

100 gpm/AP: 30 psi
Alloy 20/Stellite 6

*58 gpm is pump capacity including internal recycle
5 gpm 1s pump discharge flow

044/33514/021
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Makeup and concen-
trate melter feed

Condense SME. vapor
i v ¢ 11wcentration

Heat and boil SME
contents

Cool SME éontents

Agitate contents of
SME

Transfer SME con-
tents to the Sam-
ple Cell

Transfer SME
contents to MFT
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SLURRY MIX EVAPORATOR CONDENSATE TANK EQUIPMENT

Eguv?-qers Nem=
Slurry Mix

Evaporator
Condensate Tank

Formic Acid
Vent Condenser

SMECT Sample Pump

SMECT Transfer
Pump

Equipment Nwmber

12p~1T-TK~1400

12D-1T=-CD-1401

12D~1T-P-1405

12D-1T-P-1406

Equipment
Dacign Parameters

12'0" ID x 19'1" H
11,000 gal
316L Ss

720,000 Btu/hr
316L ss

58/5 gpm*
AP:55 psi
304L SS

100 gpm/AP: 30 psi
304L SS

*58 gpm is pump capacity including internmal recycle
5 gpm 1s pump discharge flow

044/33514/021
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Function

Recéive condensate
from the SRAT and
the SME

Condense formic acid
and other vapors
Remove mist from
off-gas

Transfer SMECT
contents to the
Sample Cell

Transfer SMECT
contents to DWIT
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TABLE IV.D=5

SPENT FRIT HOLD TANK EQUIPMENT

Equipment
Equi=man+ Yame Equipment Number Design Parameters
Spent . Frit . 12C-1T-TK-1500 9'0" ID x 19'1" H
Bold Tank 6200 gal
316L Ss
SFHT Agitator 12C-1T-AG=~1504 10 EP 34/58rpm
316L SsS
SFHT Sai .e 12C-1T-P-1505 58/5 gpm*
Pump AP:55 psi
304L/Stellite 6
SFHT Transfer 12C-1T-P-1506 100 gpm/AP: 30 psi
Pump . 304L/Stellite 6

*58 gpm is pump capacity including intermal recycle
‘5 gpm 1s pump discharge flow

044/33514/021 | - 68 -

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457

SD-EWV-RCD-001 Rev. O

Function

Receive spent frit
slurry from Final
Canisi :@ Decon
Chambers

Agitate SFHT
Contents

Transfer ...T con-
tents to the Sam-
ple Cell

Transfer SFHT con-
tents to SME
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Iv. D. 2. a. Feed Preparation (Continued)

Melter Feed Tank (MFT)

- The MFT receives the prepared melter feed slurry from
the SME and maintains a homogeneous feed by agitation.
The primary performance requirement of the MFT is to
provide lag storage and to deliver feed slurry at a
controlled rate to the Melter. The slurry is fed comn-
tinuously to the :lter through two independent
circulating feed loops which recirculate through a
crogs— w stri  er 4 ti t] 1gh a restric’ g
orifice back to the Melter Feec _.ink. ._..e _.ed to the
Melter is drawn off the side of the strainer. Flow in
each feed loop is controlled by a variable speed pump.
Either loop is independently capable of supplying the
nominal 30 gallon per hour feed rate to the Melter.
Three way flush valves provide flushing to the feed
delivery system components to help prevent plugging.
Automatic flushing occurs in both the loops and the side
pipes whenever the feed flow drops below preset values.

Feed flows are monitored by flow elements in both the
pump loop and side take-off pipe to the Melter. Liquid
level in the MFT is monitored to further check f w
rates to the Melter.

After each batch addition, the slurry mix is sampled to
provide a basis for determining the chemical composition
and radionuclide content of the vitrified glass waste.
Process frit slurry, sugar solution, formic acid solu-
tion and potassium hydroxide/frit modifier can all be

. added to the MFT if required.

An air sweep 1s provided through the MFT to prevent the
possible build-up of an explosive concentration of
radiolytic hydrogen.

The MFT is provided with cooling coils to maintain the
contents at the required temperature to prevent cavita-
tion in the sample and feed pumps. An agitator is
provided to ensure a uniform Melter feed composition,
and a sample pump to recirculate feed to the Sample
Cell.

Table IV.D-6 describes the MFT equipment.
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TABLE IV.D-6

MELTER FEED TANK EQUIPMENT

Equipment
Equipment Name Equipment Number Design Parameters Function

Melter Feed Tank 22A-1T-TK-1300 12'0" I x 19'1" H Lag store Melter

11,000 gal feed
Alloy 20
Cooling Coil 22A-1T-E-1303 1,900,000 Btu/hr Cool MFT contents
Alloy 20
YT { "rator 22A-1T=/ ~ :1304 100 ™ [/ " :ate "~ T contents
65/13U RPM
Alloy 20
MFT Sample Pump 22A-1T-P-1305 58/5 gpm*/AP: 55 psi Transfer MFT contents
Alloy 20/Stellite 6 to Sample Cell
Melter Feed 22A-1T-P-1306 100 gpm/AP: 40 psi Transfer Melt: feed
Pump No. 1 Alloy 20/Stellite 6 to Melter
Melter Feed 22A~1T-P-1307 100 gpm/AP: 40 psi Transfer Melter feed
Pump No. 2 Alloy 20/Stellite 6 to Melter

*58 gpm is pump capacity including internal recycle
5 gpm is pump discharge flow
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Process Activities and Equipment (Continued)

b.

Vitrification

The Melter receives a continuous feed slurry at a rate
of about 0.5 gpm through two water-cooled feed tubes
mounted on the top flange. The Melter/Turntable
(Figure 15) is designed to receive melter feed as a
liquid slurry and convert it to a borosilicate glass.
Water vapor, volatiles, and semivolatiles are released
as off-gas. Molten glass is formed by Joule heating
with an alterm :ing curi it to a temperature of about
2100°F. The design basis glass production rate is

100 pounds per hour, producing 7 canisters in a 250 hour
batch cycle operationm.

At "steady state" the Melter operates with a crust (cold
cap) composed of waste calcine and frit that covers
about 90 percent of the melt surface. The feed slurry
is introduced onto the top of the cold cap, where water
is evaporated and drawn into the off-gas system. The
glass melt beneath the cold cap is at a temperature of
approximately 2100°F, which enables the cold cap to melt

- from the bottom and form the waste borosilicate glass.

The Melter consists of a refractory lined Inconel 690

shell., Welded to this shell is a 300 series stainless
steel water cooling jacket. The Melter is designed to
operate under vacuum up to a maximum of 20 inches W.C.
The design life is 3 years.

The Melter incorporates the following three refractory
combinations:

1) The Melter lids and discharge sections use a high-
density, alumina castable in contact with process
vapors, backed by a bubbled aluminum oxide castable
and fibreboard.

2) The walls above the glass level are a combination of
fused-cast alumina blocks, a high density alumina
castable, and fibreboard.

3) Below the glass level are a fused-cast chromia-
alumina block, a medium-density alumina-zirconia-
silica brick, a high-density alumina castable, and
fibreboard.
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Vi+~ifir~+7~~ (Continued)

The refractories in contact with the glass are installed
in a conventional rectangular design. The floor refrac-
tories are sloped toward a sump located at the center of
the Melter floor. The sump serves as a collection site
for crystalline materials and electrically conductive
sludges to reduce the likelihood of short-circuiting the
Melter electrodes.

The Melter is equipped with a two-camera closed circuit
television (CCTV) viewing system capable of monitoring
the glass surface.

Glass heating is provided by two sets of Inconel 690
electrodes. Power is supplied through air cooled
electrode extensions that penetrate the Melter Cell
shield wall into the service corridor.

Feed to the Melter cavity is through two remotely
replaceable Inconel 690 feed nozzles with double water
cooled jacl :s. All nozzles and other serviceable parts
are located to facilita: : 1ote maintenance/replacement
using only a crane and impact wrench.

The Melter is mounted on a supporting frame that rests
on the cell floor and is positioned above the Turntable.

Norm: = glass withdrawal from the Melter into the canis-
ter is accom) ~ ‘shed by displacement of the glass through

.ther of two pour spouts by continuous feeding of
slurry to the Melter. Airlifting is used to accelerate
1 1ring, which lowers the molten 1lass level in { @
Melter. Stopping the airlift haits the over .ow of
glass, allowing the canisters to be rotated in the
Turntable while Melter feeding continues. The glass
level in the canister being filled is monitored by a
series of collimated gamma detectors and by canister
weight.

Canisters (Figure 16) are positioned under the Melter by
a Turntable. An empty canister is loaded into the four
position Turntable through the canister port. The port
is then closed. During this operation, a vacuum is
maintained on the other positions in the Turntable by a
secondary 1id. The Turntable and the contained canis-
ters are vented up through the Melter overflow section
and into the Melter. The empty canister is first
rotated to one of two fill positions. These positionms

- 72 -






U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington ’
DOE Contract DE-AC06-86RL10838

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457

SD~-HWV-RCD-001 Rev. 0O

This Page Left Intentionally Blank

044/33514/021 - 74 -




U.S. DEPARTMENT OF ENERGY .FLUOR TECHNOLOGY, INC.

Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington Fiuor Contract 845704
DOE Contract { AC0D8-86RL10838

SD-HWV-RCD-001 Rev. O

CANISTER

MATERIAL: TYPE 304L SS (SCHEDULE 20 PIPE)
SURFACE AREA: 70 ft2

3630 1b
WASTE

GLASS
9'1 o"

1000 Ib
T CANISTER
(EMPTY)

—2'——

HWVP CANISTER

Figure 16
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Vitrification (Continued)

are sealed to the Melter underside by remotely replace-
able bellows seals to limit air inleakage and assure
Turntable and canister venting through the Melter to the
Melter Off-Gas system. After filling, it is rotated
through two cooling positions to allow the glass to
solidify at a controlled rate. After the canisters are
moved back to the starting position, they can be
removed.

el U LEm

Melter off-gas and vessel vent gases are processed by
separate treatment systems.

Melter Off-Gas ") System

The Melter off-gas is vented to the MOG System through
either of two nozzles. The MOG system removes particu-
lates and adsorbs selected gases from the Melter

off-gas, and maintains a negative pressure in the Melter.

The primary performance requirements for the MOG system
are as follows:

o Provide a pressure confinement boundary with respect
to the process cell to prevent the release of
untreated process vapors

o Provide ventilation flow through the melter system
to assure that the concentration of potentially
explosive gases is maintained at least a factor of
two below the lower explosive limit

o Remove radioactive and chemical materials from the
Melter off-gas to ensure that discharges to the
Zone I exhaust tunnel do not exceed discharge limits

The MOG system consists of two identical subsystems for
treating the MOG: the primary system and a backup
system (maintained in operating standby mode). The
backup MOG system includes a seal pot which automat-
ically controls the flow of off-gas between the systems,
and prevents pressurization of the Melter during upset
conditions. The off-gas system is designed to remove
entrained particulates, condensed semivolatile species,
acid gases, ruthenium, and iodine. Treated gas is dis-
charged to the Zone I exhaust tunnel. The MOG equipment
is located in the Melter Cell and the CPC.
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Qff-~-s and Vessel Vent Treatment (Continued)

Table IV.D-7 describes the MOG equipment.

The MOG is drawm fr« the Melter through film cooler/
b1 +h assembly which cools the off-gas and dilutes it
with air. The film cooler/brush assembly is designed to
prevent plugging of the Melter off-gas line. An ejector
venturi scrubber (quencher) further cools the off-gas,
condenses water vapor, and removes larger particulates,
Quenched off-gas and quench solution flow into the Off-
Gas Condensate Tank (OGCT) where the liquid is
de-entrained and recirculated to the quencher. Peri-
odically, accumulated condensate is withdrawn from the
OGCT and transferred to the Decontamination Waste

Trea : Tank (L __,.

The OGCT contents are cooled by cooling coils. A
chemical addition line is provided. The OGCT also has
provisions for sampling both the process liquid and the
process vapor.

Gas is drawn from the OGCT head space into the Gas
Scrubbing Column (GSC), via the Scrubber Tank (ST) head
space. In the GSC the off-gas 1s contacted counter-
currently with liquid from the ST. Chemicals may be
added to the GSC and ST. The GSC removes acid gases and
some particulates. The scrubbed gas exits the column
through a de-entrainment pad and is drawn into the
Steam-Atomizing Scrubber (SAS).

In the SAS, the gas 1s contacted with a stream of steam-
atomized liquid from the ST. The high ene:  r contact
allows removal of very small particulates. rhe gas and
liquid streams are separated in a cyclone v ich is part
of the SAS. Liquid is returnmed to the ST and the gas is
routed to the off-gas condenser.

The off-gas condenser cools the off-gas stream for
dehumidification and residual fo 1ic acid vapor removal.
This increases the efficiency and life of the adsorbers,
and protects the HEPA filters. Condensate flows to the
ST and the off-gas exits the condenser through a
de-entrainment pad and is routed to the High Efficiency
Mist E1° ‘nator (HEME).
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N€f-Gas and Vessel Vent Treatment (Continued)

o Provide sufficient ventilation flow through the
process vessel so that gas compositions are main-
tained below 25 percent of the lower explosive
1imit for radiolytic hydrogen

o] Remove radicactive and chemical materials from
vessel off-gases to ensure that discharges to the
Zone I exhaust tunnel do not exceed discharge limits

] 'less v k.8 'e ced to tt v isel v 1t 1 ider
by jumpers. Prior to entering the vent header, off-gas
from the SRAT, SME, SMECT, SFBT, MFT, recycle collection
tank (RCT) and DWIT tanks are cooled in the Formic Acid
Vent Condenser to remove acid vapors.

Vent gases are heated by an electrical heater to a
relative humidity of less than 85 percent before being
filtered. Filtration is accomplished by the Process
Vessel Vent Filter (PVVF) which consists of a series
arrangement of a roughing filter and two HEPA filters in
a remotely replaceable, pretested assembly. Following
filtration, the vent gas 1is sampled before discharge to
the Zone I exhaust tunnel. The Vessel Vent System
header provides about 50 percent spare conmections and
venting capability.

Table IV.D-8 describes the VVS equipment.

Canister Handling

The glass filled canisters are routed through a series
of operations referred to as canister handling.

Inner Canierer Closure

After the canister is filled with molten glass, it is
transferred from the Turntable to either the in-cell
storage rack or to the Inner Canister Closure System
(IcCs). At the ICCS, the canister neck is heated to 300
to 400°F. An inner canister closure (ICC) plug

(Figure 17) is then inserted into the canister opening
with a Master-Slave Manipulator.
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C-~ist~- Handling (Continued)

Verification that the ICC plug is properly installed is
required. This is done visually or with special equip-
ment such as a gauge. The canister neck is allowed to
cool to make a water~tight seal by a shrink-fit between
the ICC plug and a sleeve installed in the canister neck
during canister fabrication. After cooling, the ICC
plug is leak tested by pressurizing a container installed
around the canister neck to 100 1b/in? and monitoring
for pressure decay. Canisters passing the leak test

(2 x 10 * STD cm®/s per atmosphere) are transferred to
the Preliminary Canister Decon Chamber or placed in a
storage rack in the Melter Cell.

The ICCS ted y; 1 a : 11
support frame approximately 5 tt. x Y tt. x 14 rt. high
placed : a shield window/Master-Slave Manipulator work
station. Integral with the frame are tor-operated
positioner arms that place the resistance heater or leak
test jar into position to perform their respective func-
tions. The "7CS is 7 v ° :ed from corrosion resistant
materials for decontamination by sprays.

The ICCS 1is equipped with the capability to (1) rework
ICC plugs which do not pass the leak test by reheating
the canister flange, displacing the failed plug and
canister sleeve into the canister, and inserting a
repair plug in the neck of the canister for shrink
fitting, and (2) cleaning canister sealing surfaces
prior to ICC operatioms. '

Table 1IV.D-9 describes the ICC equipment.

Canister Decontamination

After an ICC plug has been installed in the filled
canister, and the canister has cooled to below 212°F, it
is placed in the Preliminary Canister Decon Chamber
(PCDC) by the Melter Cell crane. A Canister Manipulating
Mechanism (CMM) 1is then placed over the canister. The
canister 1s rotated and moved up and down by the CMM
grapple while a low ressure water spray is directed at
the canister surface through an array of nozzles. After
washing, the canister is set down in the spray chamt

and the grapple is released. Water used for decontam-
ination is pumped to the RCT.
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Equipment Name

Vessel Vent
Heater

Vessel Vent
Roughing Filter
and HEPA (PVVF)

Vessel Vent
Exhauster

Backup Vessel
Vent Exhauster

044/33514/021

TABLE IV.D-8

VESSEL VENT EQUIPMENT

Equipment Number

Equipment
Design Parameters

15Y-1T-H-3603

15Y-1T-F-3604

157-1T-B-3605

15Y-1T-B-3615

64,000 Btu/hr

1525 ACFM
-0.5 psig @ 115°F

1525 ACFM
AP: 20 in W.C.

1525 ACFM
AP: 20 in W.C.
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Function

Heat vent gas stream
to above its dew
point

Remove particulates
from vent gas stream

Maintain negative
pressure in Vessel
Vent System with
respect to cell
pressure

On line back-up for
B=-3605
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TABLE IV.D-9

INNER CANISTER CLOSURE EQUIPMENT

Equipment
Equipment Design
Equipment Name Number Parameters Function
Inner Canister 17-1T-CS-4600 15 kW, 208V o Monitor temperature
Closure/Temperature Heater of canister
Survey System 304L SS
o Insert ICC plug in
canister
o Provide recovery
capabilities (repair
plug) if ICC plug
fails leak test
Leak Test Assembly 17-1T-CS-4610 100 psig o Leak test temporary
304 sS closure (ICC plug)
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CANISTER NQZZLE CANISTER WELD PLUG
ASSEMBLY

I—O.IZOin Ma X

!

. lI"A. CANISTER PLUG CONFIGURA.ION

Figure 18
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TABLE IV.D-11

WELDING CAPABILITIES

Primary (5 inch) weld Repair (7 inch) weld
Weld Current, amperes 240,000 400,000
Weld Duration, seconds 1.5 3.3
Weld Force (1b) 75,000 150,000

acting through a
distance of
0.5 inch minimum
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d. Canister Handling (Continued)

The operation is somewhat unique in that it occurs over

a very short period of time. Primary weld duration is

1.5 seconds, and most of the data necessary for diagnostic
and historical purposes is gathered in this time. A

Data Acquisition and Storage System is provided, which
records all parameters, derives certain parameters (e.g.,
ram velocity and acceleration), prints hard-copy reports,
and transmits data directly to the computer system for
quality assurance and historical purposes.

After the ram is retracted, the canister is moved to the
Weld Test Cell smear test station for final inspection
and surface contamination checks, prior to transport to
the Canister Storage ! .lding.

Table IV.D-12 describes the major Plug Welder equipment.

n+strib+*24 ~~n+=ol System (DCS)

The DCS is part of an Integrated Plant Management and Control
System which is depicted on Figure 19.

The vitrification process and supporting facilities are
monitored and controlled by the DCS, which 1is configured to
provide continuous and batch control of all primary building,
process, and support system functions. The DCS consists of:
o] Signal and Control Termination Cabinets

0 Distributed Local Processor Units

o Central Control Rooms (CCRs) and Field Operating
Stations (FOSs)

o] Host Comﬁuter Systems and Information Management System
Computer

o Communications Systems (Data Highways and Local Area
Networks)

o Training, Program Development and Maintenance Subsystems

Signal and control termination cabinets are distributed
throughout the Vitrification Building, as well as in the
supporting buildings in areas where primary process and plant
functions are located. These cabinets provide hardwired,
organized and centralized termination points for local -

1Istrumentation connection to the DCS local processors, which
perform the control and monitoring programs.
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TABLE IV.D-12

PLUG WELDER EQUIPMENT

Equipment
Equipment Design
Equi; mt Name Number Parameters Function
ICC Press :ation 17-1I-ED~4206 3000 psi o Displace ICC plug into
neck of canister
Plug Welder :atiom 17-1I-__-4215 400,000 o Weld closure plug on
amperes canister
o Visual inspection of
weld
o Repair weld if
necessary
Plug Welder 17-11-HED-4201 1 HP o Move canister to work

Canister Trolley

044/33514/021
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stations for ICC dis-
placement and plug
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Iv. D. 3. Distributed Control &=~+~~ (DCS) (Continued)

The IMS computer collects and organizes selected data from
all plant operations and support computers, and provides
terminals for data input and data access at the primary
operating, supervisory, and management locations.

The IMS aut( tic data acquisition programs acquire host
computer short-term storage data and selected real-time data
required for waste form qualification data, plant summary,
and other specialized plant management reports.

The DCS communications system is a multi-tiered network that
links the DCS computers involved in plant-wide monitor and
control functions, providing data to management through all
vertical tiers of the network as follows:

0 Communications to/from the processing stations at the
local plant material handling stations, laboratory
computer system and the HP system

o Communications to/from site computer systems via the
IMS and the Hanford Site network for plant information
and secondary or higher level data processing or infor-
mation management

Computer systems are provided at the DCS level of the plant
hierarchy to support operator training and software program
development. :

Operator training is supported by a dual function standalone
process simulation computer that interfaces two operator
training stati: : configured to s: ilate process responses to
operator/trainee actions normally available at any plant
console. The training stationms are also used for program
development.

The DCS contains the following features to support plant
safety and reliability:

Process/Plant Alarms: The DCS detects and annunciates
alarms for all process and plant
control systems to both local and
central operating stations. Safety
related alarms are annunciated at
both DCS and HP statioms.

Power: DCS components are powered from

uninterruptable power supplies and
internal redundant power supplies.
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Distributed Control Syst (DCS) (Continued)

Environmental Critical DCS components are sup-
Considerations: ported with redundant local HVAC
. units or with redundancy built into
area HVAC systems.

Functional The DCS provides redundant control

Design: components for critical plant sys-
tems that execute automatic swit-
chover to backup systems when
sensing a failure. During normal
operations, automatic shutdown of
plant systems 1s provided via DCS
control programs. During a DBA,
plant shutdown in a safe configu-
ration is accomplished without
uti” ~ ation of the DCS.

Daddanntdewn Dwmannnmm Tanta PAallanesdan anmd T—anhmanb Quroatramn

_le BWVP commitment is to send only non-transuranic (non-TRU)
waste streams to the tank farms. Therefore, the primary
performance requirements are to collect and process wastes to
accomplish the following:

o Reduce the TRU content of the liquid waste to below
100 nanocuries/gm prior to transfer.

0 Recycle the TRU concentrate for incorporation into the
Melter feed.

o Chemically treat the non-TRU waste stream to meet tank
farm operating requirements, and transfer these wastes
to a Waste Hold Tank for discharge from HWVP to the tank
farms.

econtamination Waste Treatment Tank (DWTIT)

The DWIT collects potential TRU waste from the process and
off-gas treatment operations and is located in the CPC (see
Figure 14). Decontamination and maintenance cell sumps are
routed to the DWIT, as are in-cell decontamination wastes
requiring chemical treatment to stabilize the wastes prior to
transfer to the tank farms. The DWIT evaporates the wastes,
separating the non-TRU condensates from the TRU containing
bottoms. The TRU waste bearing DWIT evaporator bottoms are
transferred to the RLST.
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TABLE IV.D-13

RADIOACTIVE PROCESS LIQUID WASTE COLLECTION AND TREATMENT EQUIPMENT

Equipmenr Name

Decontamination
Waste Treatment
Tank (DWTT)

DWIT Condenser
DWIT Heating
Coil

DWTT Cooling
Coil

DWTT Agitator

DWIT Sample
Pump

DWIT Transfer
Pump

Recycle Collec-
tion Tank (RCT)

RCT Cooling

Coil

RCT Agitator

044/33514/021

R iEman" Wirmbhap

20B-1T-TK-1600 .

20B-1T~-CD-1601

20B~-1T-E-1602

' 20B-1T-E-1603

20B~-1T-AG-1604

20B~-1T-P-1605
20B~-1T-P-1606
20C~1T-TK-1700

20C-1T-E-1703

20C~1T-AG~-1704

Equipment
Desig~ Parameters

12'0" ID x 19'1" H
11,000 gal
Alloy 20

5,300,000 Btu/hr
Alloy 20

6,000,000 Btu/hr
Alloy 20

960,000 Btu/hr
Alloy 20

100 Bp
65/130 rpm
Alloy 20

58/5 gpm*/AP: 55 psi
Alloy 20/Stellite 6

100 gpm/AP: 30 psi
Alloy 20/Stellite 6

12'0" ID x 19'1" B
11,000 gal
316L SS

960,000 Btu/hr
316L SS (Welded
in Tank)

20HP

68 rpm
316L SS
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Function

o Accumulate spent
decontamination
wastes

o Destroy oxalic
acid in waste

o Segregate TRU from
non-TRU wastes by
concentration

Condense vapors from
DWTT

Heat DWTIT contents

Cool DWIT contents

Agitate DWIT contents

Transfer DWIT contents
to Sample Cell

Transfer TRU process
waste to RLST

o Accumulate HWVP
process waste

o Chemically adjust
waste

Cool RCT contents

Agitate RCT contents



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richiand, Washington

DOE Contract DE-AC06-86RL 10838

TABLE 1IV.D-13 (Comntinued)

PROCESS LIQUID WASTE COLLECTION AND TREATMENT

Equipment Name Equipment Number

Equipment

RCT Sample 20C-1T-P-1705 58/5 gpm*/AP: 55 psi
Pump 304L SS
RCT Transfer 20C-1T-P-1706 100 gpm/AP: 25 psi
Pump 304L SS
WHT 20E-f~ — .18(C° 50'0" ™ x 17'4" H
162,000 gal working
vol.
316L SS Primary
CS secondary
WHT Agitator 20E-90-P-1804 540 gpm/AP: 80 psi
Pump 316L SS
WET Sample 20E-90~P-1805 58/5 gpm*/AP: 80 psi
Pump 304L SS
WHT Transfer 20E-90-P-1806 100 gpm/AP: 168 psi
Pump 304L SS
WHT Annulus 20E-90-P-1808 50 gpm/AP: 40 psi
Pump 304L SS
WHT Leak 20E-90-P-1809 5 gpm/AP: 30 psi
Detection 304L SS
Pit Pump

*58 gpm is pump capacity in

iding internal recycle

5 gpm 1s pump discharge flow

044/33514/021
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EQUIPMENT

Function
Transfer RCT
contents to Sample
Cell

Transfer HWVP waste
to WHT

Collect processed HWVP

wastes prior to trans-
fer to tank farms

Agitate WET contents
Transfer WHT contents
to Sample Cell
Transfer processed
HWVP wastes to tank
farms

Transfer tank leakage

Transfer tank leakage
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Feed Material

Sugar Solution
Potassium Permanganate
Nitric /i d

Decontamination Solution
(Detergent)

Sodium Hydroxide

Glass Frit

Formic Acid
Dilute Formic Acid
Dily : Nitric Agid

Surfactant

Oxalic Acid
Sodium Nitrite
5Z Sodium Hydroxide

Potassium Hydroxide/
Frit Modifier

0ff-Gas Treatment Chemical

044/33514/021
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TABLE IV.D-14

COLD CHEMICAL FEEDS

Weight 2 Usage
75 SME redox adjustment
5 Decontamination
50 Decontar °~ ation
0.75 Decontamination
50 Decontamination, waste
neutralization
60 Feed preparation, canister
decontamination
90 Feed preparation
1.5 Frit slurry make-up
12 Decontamination
1 Decontamination and Process

Foaming Control

10 Decontamination
20 Tank farm waste requirement
5 Waste neutralization

SME addition and improve
glass formulation

Modify off-gas chemist _
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Che=*-27 Rece >t Make-— _and ™ strit—--ion (Continued)

Oxalic acid, potassium permanganate, and other dry chemicals
are delivered and stored in bags or drums. Makeup tanks

and separate feed tanks are used for oxalic acid, potassium
permanganate, and decontamination solutions. Headers dis-
tribute the cold chemicals to the cells via embedded piping.

Storage and makeup tanks are located in diked areas with
sumps to collect and segregate spillage. Sump contents are
sent to waste treatment facilities. Separate waste treatment
systems are provided for acid, organic acid, and alkaline

~waste.

Cold feed vent systems are provided for dust and vapor cor
trol. The 90 percent £ : d stor: tanks vent directly
to the atmosphere through a cons¢ ation oreather with
integral flame arrestor.

The chemical composition of the glass frit will be based on
analysis @ samples of pretreated HWVP feed stored in million
gallon double shell tanks in the 200 East Area tank fa ;.
The glass frit will be ordered for each tank of feed well in
advance to support processing schedule. The frit composition
will be based on the averge chemical composition of the feed.
in a particu :@ million gallon double shell tank. The frit
and feed will be combined to produce a slurry that will
normally satisfy melter feed specifications. Any slurry
composition adjustments required due to atypical feed vari-
ations will be accomplished by chemical addition to the
process vessels., Physic: properties of the glass frit, such
as size and shape, have been optmized to meet the require-

t 1ts for melter feed slurry and canister decontamination.

The glass frit used for canister decontamination and process
feed is received and stored in portable tote bins. The frit
is transferred by forklift from the storage area to the
makeup area. The tote bin is inverted and the frit 1is dumped
into a conveyor, which feeds into a bucket elevator, carrying
the: frit and dropping it through a magnetic particle remover,
lump breaker, and scalping screen. The frit is then dropped
into a weigh bin from which it is fed by a screw conveyor

ito the frit slurry makeup tank where the frit 1s mixed with
dilute formic acid.

The Frit Slurry Makeup Tank is used for makeup of canister
decontamination frit slurries and process frit slurries.

After a slurry is prepared, it is transferred to the appro-
priate frit slurry feed tank in the Vitrification Building.
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Iv. D. 6. Potentially Radioactive and Non-Radioactive Liquid Me-te
Collection and Treatment

a. Potentially Radioactive

. Intermediate holding tanks are provided for the collec-
tion of potentially contaminated liquid waste from
Zones 2 and 3 of the Vitrification Building and regu-
lated areas of the Support Building until it is analyzed.

If non-radioactive, the waste is transferred to non-
radiocactive liquid waste collection, treatment and
disposal facilities. 1If tank lyses determine the
contents to be radiocactive, the waste is transferred to
radioactive process waste collection tanks for
processing. Collection tanks and collection headers are
designed to segregate potentially radioactive waste into
floor drains (nmeutral to high pH), acid drains (low pH)
and organic acid drains (organic acids and sugar) to
facilitate subsequent treatment and disposal of these
wastes.

b. N~n-Radioactive

Non-radioactive liquid waste collection, treatment, and
disposal equipment is provided to ensure that liquid
waste released to the environment complies with all
federal and Washington State regulations and DOE Orders,
including the Resource Conservation and Recovery Act
(RCRA) and Washington Administrative Code (WAC 173-303)
requirements.

In this facility, only clean waste water which does not
contain hazardous chemicals is discharged to the envi-
romment via the B-Plant Pond. All treated liquid wastes
are evaporated in a solar evaporation tank.

Water soluble chemical waste is collected and neutral-
ized in separate caustic, organic acid, and acid waste
collection neutralization tank systems. Tank pH analyses
are performed and the contents neutralized by the addi-
tion of acid or caustic as appropriate. Neutralized
waste and related flush/washdown water is transferred to
a solar evaporation tank where excess water is removed
by natural evaporation. The following wastes are rou-
tinely discharged to the evaporation tank via the waste
collection and neutralization tanks:

0 Drains from chemical storage, makeup and feed
tanks, including tank flush water
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b. Nan-Radioactir= (Continued)

o Leaks, spills and flush water from sumps that collect
liquids from diked areas around storage, makeup,
and feed tanks, (non-radiocactive) with the exception
of liquid collected in the Floor Drain Catch Tank

The Floor Drain Catch Tank discharges to the solar evap-
oration tank via the waste collection and neutralization
tanks if it receives a large chemical spill; oth¢ 1ise,

that tank discharges to the B-Plant Pond (if non-radio-

active).

Cooling tower blowdown, ste  condensate, and other
waste water not contaminated with hazardous ch( ‘cals or
radioactivity, and Floor Drain Catch Tank contents as

" lned above, are combined 1d discharged to the
B-Plant Pond via a single waste water discharge line.

Canister Receipt, Handling and Inspection Equipment

The canister receipt, handling, and inspection equipment
provide for empty and filled canister handling and inspection,
from receipt of empty canisters at the Service Building loading
dock, to delivery of the filled canisters to the Canister
Storage Building.

Empty canisters and components are delivered to the Service
Building by t ck or rail. Each canister is fastened in a
wooden shipping cradle. Plugs are received in boxes on
pallets. On the loading dock, components are removed from
the cradles, and protective covers are removed from the
nozzles. Each component receives a visual inspection for
damage incurred during shipment or handling. Overpacks are
handled similarly to the canisters. Depending on final
design, overpack covers may be handled similarly to plugs.

A stainless steel inspection stand is provided for holding
canisters and overpacks during receipt and audit inspectioms.
/"7 quality examinations for car sters are shown in

Table IV.D-15.

A statistically significant sample lot of the components from
each shipment 1is transferred directly to the inspection area
for an audit of the vendor's certification. Following the
audit inspections, these components are transferred to storage.
The remainder are transferred directly from the receiving
inspection to storage. When a given lot has been released
(based on the results of laboratory examinations and the

audit inspection), components are removed from storage.
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COMPONENT QUALITY EXAMINATIONS

Location Characteristir

Vendor Chemical composition
Metallurgical Characteristics
Mechanical properties
Metal soundness :
Weld quality
Cleanliness
Surface finish
Dimensions

Laboratories Chemical composition
Metallurgical characteristics
Mechanical properties

Receiving Gross damage

inspection

Audit Weld quality

inspection

In process
inspection

044/33514/021

Surface finish

Dimensions
Length
Wall thickness

Cleanliness
Surface mars
Throat ID and OD
Flange OD

Outer diameter

Inner diameter
Length

Parallelism—-flange to
bottom
Leak tightness

Weight
Plug 0.D.

Concentricity
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Melt
Plate
Plate

Canister and
. overpack

Canister and
overpack

All components

Canister and

overpack

Canister and
overpack

All compomnents
All components
Canister
Canister
Canister and
overpack
Overpack
Canister and
overpack
Canister

Canister and
overpack
All components

Inner and Quter

Plug
All components

_ Cammle Method
Melt Quantitative Analysis
late Metallography
Plate Material Testing
Billets and/or Ultrasonic
stock
© "iter {iograph
overpack
All components  Visual
All components  Gauge
All components  Gauges

Quantitative Analysis
Metallography
Material Testing

Visual

Radiograph

Gauge
Length gauge
Ultrasonic
Visual
Depth gauge
Gauge

Gauge

Gauge

Gauge
Gauge

Gauge
Helium
Scale

Gauge
Gauge
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Canister Receipt, Handling and Inspection Equipment (Continued)

At the in-process inspection, all canisters and components
are inspected for the following items:

o Cleanliness
o Damage incurred in handling or storage
o Dimensions critical to operations in the process cells

At in-process inspection, soiled components are hand-cleaned.
Those with minor surface image are dressed, using hand tools,
to meet specifications. Each canister and each overpack will
have an identifying number (in addition to the vendor's lot
number) to provide a sequential number for processing.

The acceptance/rejection criterion for leak testing as-received
canisters and overpacks is a leak rate of 1l x 1076 sTD cM3/s
helium. Rejected canisters and overpacks are returned to the
vendor, packaged as they are received. Accepted canisters

are transported by monorail hoist from the Service Building
into the Vitrification Building and are lowered into the

Empty Canister Entry Tunnel.

The in-cell canister handling and inspection equipment provides
the capability for moving canisters between cells and to dif-
ferent stations within a cell and for perfo:. Ing visual exami-
nations, temperature surveys, smear tests, and radiation
surveys of canisters. Canister transport between cells,
including transport of empty canisters to the Melter Cell

from the Vitrification Building Empty Canister Entry Tunnel
and from the Weld Test Cell to the Canister Storage Building
is by motorized transfer cars or trolleys located in transfer
tunnels. The transfer cars and trolleys move on tracks
mounted on the sides of the tunnel walls. A canister grapple
and a crane are used to transport the canister to different
stations within a cell or to a transfer tunnel. The grapple
has no motors, is positive locking, and has a minimum of

mo' 1g parts. The grapple is engaged and disengaged by the
crane.

The in-cell canister handling equipment is designed to meet
the following requirements:

0 Keep filled canisters in the vertical position
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IvV. D. 7. Canister Receipt, Handling and Inspection Equipr-~+ (Continued)

o Provide the capability for handling overpacks which
enclose damaged canisters

o Minimize contamination and the potential for damage to
the canisters -

Storage racks in the Melter Cell, Canister Decontamination
Cell, and Weld Test Cell are provided as a buffer so that
operations in the cells may proceed independently of the
operations in adjacent cells.

Two smear test stations are provided to verify that the
required canister surface decontamination has been achieved.
The first is located in the transfer tunnel between the
Canister Decontamination Cell (CDC) and Weld Test Cell (WTIC).
Smear samples are taken to verify that final decontamination
has been successfully completed. Canisters failing this
smear test are returned to the CDC for recleaning of only
that zone of the canister's surface that failed. This
station assures that only clean canisters pass to the WIC,
thereby preventing contamination spread and permitting the
WIC to be contact 1 'ntained.

A second smear test station is provided in the WIC. Follow-
ing canister closure by the Plug Welder, a final visual
inspection of the canister and weld 1s performed at this
station including a video recort 1g. Smear samples collected
at this location provide a final verification that contamina-
tion levels on canisters to be sent to the Canister Storage
Building comply with all anticipated shipping regulations.
Canisters failing this check are returned to the Canister
Decontamination Cell for zome reclea: :g.

Smear tests are performed at shield window stations equipped
with Master-Slave Manipulators and necessary remote equip-
ment, e.g. rotators, grapples and turntables, to access all
canister surfaces. A pneumatic transfer system is provided
to pass smear paper into and out of the stations from the
operating corridor. Smear samples are sent to one of the
facility counting laboratories for analysis.

After final smear testing, the filled canisters are moved to
the Canister Exit Transfer Tunnel, and canister radiation
levels are ‘:asured. Canisters are then transported to the
Canister Storage Building for interim storage.
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Iv. D. Special Equipment/Process Systems (Continued)

8.

044/33514/021

Process Sampling and Analysis

Sampling and analytical equipment is provided on the mezzanine
level of the Vitrification Building to (1) support plant
operation and allow monitoring of process control elements,
(2) support waste form qualification, (3) support monitoring
of all effluents for conformance with applicable regulationms,
and (4) suppc¢ : health protection and radiation monitoring.

€ les of process liquids, Melter off-gas and vessel vents
are taken in the Sample Cell or at sampling locationms.
Analytical facilities are provided in the Vitrification
Building for wet chemical, cold chemical, and radiochemical
analyses, in the Analytical (hot) Cells and a Main Analytical
Laboratory, as required. Table IV,D-16 provides a summary of
specific liquid and gas sample points in the HWVP.

All Chemical Processing Cell (CPC) sample points have an
operating supply line, a spare supply line, an operating
return line, and a spare return line.

Each sample point is connected to an ° dividual sample dule
within the Sample Cell. The spare sample points have been
provided for iture : ling requirements but are not equipped
with such a module. Spare sample points can be connected
within the Sample Cell to a future liquid sampling module.

Prior to taking a sample, the sample pump is turmed on to
circulate the stream long enough to ensure uniform and
representative samples. Liquid samples are taken via a
double-needle device into a 10-15 ml vial. '

Gas sampling is similar, except that circulation is accom-
plished by an air-driven jet, and analyses may be on samples
taken via sample bombs or adsorption beds or particulates
collected on a filter. The Gas Sampling Module may be purged
with air.

Samples are transferred from the Sample Cell to the Analytical
Cells by a sample cart resting on rails extending across the
full length ¢ the Sample and Amalytical Cells. The cart is
propelled by pushing it with a manipulator. Two carts are
provided.
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TABLE IV.D-16

HWVP PROCESS LIQUID AND GAS SAMPLE POINTS

Phase Sample Point
Liquid Receipt d Lag Storage Tank (RLST)
Liquid Slurry Receipt and Adjustment Tank (SRAT)
Liquid Slurry Mix Evaporator (SME)
Liquid Slurry Mix Evaporator Condensate Tank (SMECT)
Liquid Melter Feed Tank ( T)
Liquid -.2cycle llection Tank (RCT)
Liquid Spent Frit Hold Tank (SFHT)
Liquid Decontamination Waste Treatment Tank (DWTT)
Liquid 0ff-Gas Condensate Tank (OGCT) '
Liquid Back-up OGCT
Liquid Scrubber Tank (ST)
Liquid Back-up ST
Liquid Waste Hold Tank (WHT)
Liquid HEME - Iodine Adsorber Area (Spare)
Liquid Back-up HEME - Back-up Iodine Adsorber Area (Spare)
Liquid Process Vessel Vent Filter-Blower Area (Spare)

Gas Formic Acid Vent Condenser (FAVC) Outlet

Gas Process Vessel Vent Filter (PVVF) Imlet

Gas PVVF Outlet

Gas OGCT Vapor Space

Gas tck=up OGCT

Gas GSC Inlet

Gas Back-up GSC Inlet

Gas - Steam~Atomizing Scrubber (SAS) Inlet

Gas Back=-up SAS Inlet

Gas High Efficiency Mist Eliminator (HEME) Inlet

Gas Back=-up HEME Inlet

Gas HEME Outlet

Gas Backup HEME Outlet

Gas Iodine Adsorber Outlet

Gas Back-up Iodine Adsorber Outlet

Gas Roughing Filter Outlet

Gas Back=-up Roughing Filter Outlet

Gas - HEPA Filter Outlet

Gas Back-up HEPA Filter Outlet
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Canyon Crane with CCTV (Continued)

and the other with an impact wrench. The hook engages a
jumper bail. The impact wrench drives the jumper
connector nuts. The monorails are intended mainly to
service jumpers, but can access any point in the canyon
to service cell I thts, cameras, disconnect in-cell
crane electrical/control PUREX comnnectors, etc.

The canyon crane is operated remotely from ome of

several consoles, and is contact ‘ned ° the Crane
M L te (cMA). Viewls ( 1yon ¢
activities is exclusively by a system of eight CCTV
cameras mounted on the crane bridge girders. The crane
is equipped with its own lighting system, and is designed
to support CCTV viewing of any point in the canyon below
the crane, including the cells. The canyon crane CCTIV
cameras share monitors and recording equipment with the
wall and equipment mounted CCIV system.

In-Cell and Canister Storage Cranes

Ir :ell and the Canister Storage Operating Area cranes
are remotely operated. Each crame is equipped with a
main 7-1/2 ton hoist for handling canisters and jumpers
and a 1 ton auxiliary hoist for handling an electric
impact wrench. In-cell cranes are controlled from local
stations located at each shield window station for a
particular cell.

The following in-cell cranes are provided:

Melter Cell - Used for tunnel plug
handling, canister handling,
moving the Canister Mani-
pulating Mechanism and jumper

handling.
Canister Decontamination - Used for same activities as
Cell Melter Cell hoist
Weld Test Cell (Upper ~ Used for moving canisters
and Lower) and lifting shield plugs for
the tunnel or storage
positionms.
Contact Decontamination - Used to move components off
Maintenance Cell (CDMC) or on to equipment being

repaired or from one work
station to another.
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In-Cell and Canister Storage Cranes (Continued)

Canister Storage Area (2) - Used to move sealed canisters

into and out of storage and
into the shipping cask.
Both of these crames are
mounted on the same runway.
One serves as a backup.

Cask Loadout and Shipping Area Crane

A 117 ton bridge crane with a 10 ton auxiliary hoist
tilts and removes the shipping cask from the railecar,
and places the cask into t! transfer cart. The trans-
fer cart has access to the canister storage tunnel.

Electromechanical Manipulators

Electromechanical Manipulators (EMMs) are provided to
perform remote decontamination and maintenance on con-
taminated equipment in the Remote Equipment
Decontamination Cell (REDC). This includes holding
decontamination spray jets used to decontaminate equip-
ment, and operating tools necessary for disassembly and
repair of in-cell equipment such as cranes, pumps,
agitators, etc. The EMMs provide full coverage of all
sides of equipment to be maintained,

Magter-Slave Manipulators

Master-Slave Manipulators (MSMs) are installed at cell

shield window stations to perform remote handling func-
tions involving limited weight and reach requirements.

Examples are (by cell):

Melter Cell - Plug insertion and tempera-
ture checks at ICCS

CDC-WTC Tunnel - Smear testing canisters

Weld Test Cell = Plug insertion at plug
welder and smear testing
canisters

Sample Cell -~ Sample collection and
handling

Analytical Cells - Operation of remote

analytical equipment

' - Sample preparation
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Iv. D. 9. e. Master-Slave Manipulators (Continued)

| All other shield window stations are equipped with
through sleeves sealed with shielding plugs to permit
later insertion of additional MSMs if required.

£. Rawdnmant Lifting Yokes, Baills and Grapples

Each piece of equipment installed in the process cell is
handled remotely using either a hook on the cell crane
or a combination of the crane hook and yoke matched to

| the equipment piece. To minimize the numl :@ of yokes

| required in the cell, 1lifting bails and trunnions on

| similar equipment (weight, size, function) are matched
to mate with a single yoke. For example, single yokes
are provided for each of the following equipment groups:

o] All pumps and agitators

- ) Large diameter and/or wide equipment
o Small diameter and/or narrow equipment
o In-cell cranes

Additional bracing for bails or trunnions and oversized
- lifting trunnions is provided to reduce multiplicity of
lifting yokes.

Lifting equipment is stored either in the cell or canyon
area as near to the corresponding equipment as possible.

10. Equipment Decontzmfnation, Repair an” Maintenance

The is equipped with the necessary facilities for
maintenance of equipment according to expected contamination
levels and maintenance requirements. Non-contaminated equip-
ment is directly maintained in place or moved to clean repair
shops. Contaminated equipment is contact deconta " iated
prior to contact maintenance whenever feasible, but severely
contaminated equipment from operating cells is first remotely
decontaminated in the Remote Equipment Decontamination Cell
(REDC). In limited cases, maintenance or packaging for
disposal is performed remotely.
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Egi"'ﬁment Decontamin?f-{r,n, Danmade and Ma-'nﬁnnnnnzg (Continued)

. Canyon crane maintenance is performed in the Crane Malnte-

nance Area (CMA) at the south end of the Vitrification Build-
ing. The rails of the canyon bridge crane extend directly
into this area, allowing it to pass by a large shield door
that isolates the CMA from the process canyon area. The
canyon bridge crane can access cell cranes and transport them
to the REDC/CDMC for decontamination and repair. Components
of cell cranes can be moved to the CMA by the canyon bridge
crane as required for critical repairs. The CMA is equipped
with decontamination solution tanks and crane washdown facil-
ities suitable for contact decontamination and direct mainte-
nance. Smaller components are removed to adjoining hot
repair shops, while large components are repaired in place on
the crane.

Process components from the operating cells require remote
decontamination. They are moved by the canyon bridge crane
to either the EDC or the CDMC, depending on expected feasi-
bility of contact maintenance after cleaning. The REDC is
equipped with facilities and equipment to perform all
activities remotely. Included are two Electromechanical
Manipulators, equipment stands to properly position compo~
nents, remotely operable utility service racks that supply
decontaminatic solutions, master-slave manipulator/shield
window work stations for direct cell viewing and limited
light weight repairs, and closed circuit television to sup-
plement direct viewing. The CDMC 1s equipped similarly to
the REDC to support remote decor imination, but also includes
cell bridge crane operable remotely and by pendant from
inside the cell. TUtility racks supplying decontamination
solutions are directly operable inside the cell. Breathing
air stations and regulated tool storage are also included.

A Laydown Area equipped with stands for te: »rary stora; of
failed cell components is provided within the process canyon
to handle any backlog of contaminated equipment requiring
mailntenance, See also Section VI.E for additional

infc atiom. '

Embeds and Jumpers

Transfers of cold chemicals to the process cells, process
solutions to and between cells, and transmission of power and
instrument signals to, from, and between cells, is dome
through piping and conduit embedded in the concrete shielding
or the dividing walls of the cells. As compared to other
design alternatives like pipe trenching, this method protects
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Embeds and Jumpers (Continued)

piping and conduit from physical damage, eliminates the need
for hanger design and fabrication, and consumes less building
space. Because embedded piping and conduit displace concrete
cell wall shielding material, it is constructed with offsets
(i.e., two or more pipe bends) to reduce the possibility of
direct radiation streaming through the embed penetratioms.
This embedded piping and conduit is inaccessible and suffi-
cient spare capacity is provided to support the plant's
lifetime needs.

Transfers and transmissions between embedded pipe and conduit
wall nozzles, vessels, and equipment in the cells, are made
using specially designed piping and conduit sections which
have remotely operable connectors at the ends. These sections
are commonly known as "jumpers." Jumpers are designed for
remote handling by use of a single crane lifting bail. The
lifting bail is placed at the jumper's center of gravity such
that the jumper hangs in its installed position. They are
fabricated of pipe with additional bracing where required for
support., They can be multi-headed, have connections for
other jumpers to connect to them, and they may contain valves,
instruments, and other components.

Several basic types of remote connectors are used to connect
jumpers to vessels, equipment, and wall nozzles. For nominal
pipe sizes of 4 inches or less, the PUREX pipe connector is
used. Remote flange connectors are used for pipe sizes above
4 inches. For electrical jumpers, the modified PUREX I&E
connector is used. Where horizontal piping connections are
required, a quick-disconnect pipe connector (with taper-hub
assembly and seal ring) is used. The quick-disconnect con-
nector and both types of PUREX connectors are normally mounted
in alignment with the X-Y-Z axes, and are installed and
removed by the operation of a single hexagonal nut which is
turned by an electric impact wrench suspended from a crane.
Remote flange connectors are installed and removed with
captured bolts. PUREX and quick-disconnect connector types
basically consist of a fixed portion (male connector) and a
removable connector head (female connector). The male con-
nector forms the nozzle at the vessel or at the stub of a
pipe or conduit extending from the cell wall., The female
connector is mounted to both jumper ends.

To minimize not only hardware cost of jumpers, but even more

so the time required for remote jumper removal and installa-
tion during plant operation, jumpers are designed to be as
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E~*~ds 1~ (Con’ ° ued)

simple and short as possib. , Jumper cross overs are avoided
to the greatest extent possible. Specifically, in the Chemical
Processing Cell (CPC), where a large number of jumpers have

to be accommodated in tight space, these jumper design and
arrangement requirements are of major importance. Where

large distances have to be bridged between process vessels

and equipment, hard piped racks have been designed, and

jumpers only cross the distance between respective vessels

and nozzle points on such racks.

Utility Distribution Systems

a. TlantrwdAratl N etribut:fnn

1) Primary Electrical Distribution

The main Switchgear/Generator Building contains
13.8 kV distribution and generation equipment for
all HWVP facilities. Normal power is distributed
from two 13.8 kV vacuum metal-clad switchgear
assemblies, each consisting of a main breaker,
feeder circuit breakers, and two tie breakers. One
of the tie breakers connects the two normal switch-
gear buses, and the other tie breaker joins the
normal bus to the standby bus. Each of the normal
buses is also equipped with one spare feeder
breaker. All circuit breakers are rated 1200 amp
continuous and 750 MVA short circuit interrupting
capacity.

Each normal bus supplies four load centers located
in the Vitrification and/or Service Building. Each
normal bus also supplies power to one standby bus
during normal operation when 13.8 kV offsite power
is available.

Each feeder breaker on a 13.8 kV bus feeds a
related load center via a fused interrupter switch
on the primary of each load center transformer.

These feeders are run in underground duct banks
outside buildings, and at suitable points penetrate
the building walls or slabs and are routed in con-
duit to load centers.
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Iv. D. 12. a. 1) Primary Electrical Distribution (Continued)

Major 480V load centers located in the Vitrifica-
tion and Service buildings are in a double-ended
configuration. An auto transfer scheme provided
with each of these load centers affords 100 percent
redundancy of supply to the low voltage switchgear.

Each load center consists of ome (or two) incoming
15 kV interrupter switch coupled to a 13.8 kV -
480/277V transformer and 480/277V switchgear. Low
Volta; Switchgear supplies pov :@ to distribution
panels, motor control centers and large 480V motors
(>2125 HP - 300 3).

2) Standby Power

Standby power is provided by two diesel generators
located inside the seismically qualified Category I
Switchgear/Generator Building. Each generator is
located in a separate room adjacent to a 13.8 kV
switchgear room. The rooms containing redundant
diesel generators and switchgear are separated by a
fire wall.

Each of the diesel generator sets has a rated
capacity of about 3,000 kW at 13.8 kV, 3-phase and
0.8 power factor. Generators are sized to carry
HWVP priority standby loads and some of the plant's
secondary standby loads under emergency conditionms.

Each diesel engine also has a complete starting air
system, consisting of a compressor and air receiver
unit sized to provide a minimum of five diesel
engine starts without recharging.

Each generator diesel fuel day-tank is sized for a
minimum of 2 hours (about 450 gallon) at full
capacity operation and an underground fuel storage
tank is sized for a minimum of 72 hours (about
15,000 gallons) at full capacity operation.

3) Uninterruptable Power Supply (Emergency Power)

Uninterruptable Power Supply (UPS) systems are
provided for cecritical loads and support systems
that require power continuously for safe operation
and/or shutdown of HWVP equipment and facilities.
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C.

(Continueq,

Emergency power systems are capable of supplying
power for a limited amount of time after loss of
normal power and until the standby power supply is
started and brought on-line.

Typically, an UPS consists of a battery bank, a
battery charger assembly, and a cabinet assembly
containing a static voltage regulator, a static
inverter, and a static transfer switch with manual
bypass switch.

Control power for equipment such as 13.8 kV and
480V switchgear and § 1erator control panels is
provided from 125 Vdc battery banks and battery
charger units located in close proximity to the
load.

The output of the emergency power systems is
generally distributed from 120/208 Vac or 125 Vdc
panels to loads such as the standby generator con-
trol panel, essential lighting, process control and
alarm systems.,

Compressed Air and Gas

Three 50 percent rotary screw air compressors generate
compressed air for pneumatically actuated components of
the process system (instrument air), plant high pressure
air for .r spargers and air jets for the transfer of
solutions, and general use (e.g., maintenance). Sepa-
rate compressors are provided for breathing air and for
canister decontamination air use. Bottled gases are

. prov led for all required gases other than air, as well

as for emergency backup to the breathing air supply
system. Bottled gases are used for amalytical
facilities. :

Sanitary Water and Fire Water

Sanitary water is supplied to the plant from the 200
East Area. The Fire Protection System is supplied from
sanitary water. Sanitary water is supplied to various
lavatories, safety showers and eyewashes, sinks, and
other sanitary water users throughout the plant.

Process water is also supplied from the sanitary water

supply. A backflow preventer is provided in the process
water line.
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Iv. D. 12. UtilityﬁDistributioh Systems (Continued)

d.” Sanit-— Sewer

The sanitary sewer system collects waste from clean
drains and restrooms and discharges directly to the
environment through a septic tank and tile field.

e. Ste~—= and Condensate

Utility steam at 225 p: "; = the 200 East Area is used

as a heating 1 i on the tube: " ": of a st s v

which produces 150 psig process closed loop steam on the

shellgide. Process steam is used for all in-cell vessel

heating. Process condensate is returned from the in-cell
users, condensed and cooled, and then pumped back to the

process steam generator.

The high pressure utility condensate from the steam
generator tubeside is flashed to about 40 psig and
combined with 40 psig utility steam produced by routing
additional 225 psig utility steam through a pressure
reducing station. This utility steam is used primarily
by the HVAC system and by auxiliary equipment throughout
the plant. Utility condensate is discharged to the B-
Plant Pond. :

£f. Cooling and Chilled Water

The cooling water systems provided for HWVP include a
coeling tower system, three closed-cycle process cooling
water loops (one of which is a chilled water loop) which
remove heat from contaminated vessels, and a Central
Refrigeration System used by the HVAC systems.

The cooling tower system recirculates cooling water to
various out-of-cell equipment, to all three closed-cycle
process cooling water loops and to the HVAC Central
Refrigeration System. It contains a four cell, cross
flow, mechanically induced draft cooling tower and three
50 percent cooling water pumps.

The three closed-cycle process cooling water loops are
used to remove heat from contaminated and potentially
contaminated equipment. O: loop is provided to cool
in-cell radioactive streams. A second is used to cool
the Melter jacket. A third closed-cycle process chilled
cooling water loop is provided to remove heat from

044/33514/021 - 123 -




U.S. DEPARTMENT OF ENERGY FLUORTECHNOLOGYJNC.
Hanford V ite Vitrification Plant Advanced Technology Division

Richland, Washington

DOE Contract DE-AC06-86RL10838

Iv. D. 12.

13.

044/33514/021

Fluor Contract 8457
SD-HWV-RCD-001 Rev. O

f. Cooling and Chilled Water (Continued)

process scrubbers and condensers which require lower
temperatures than available from process cooling water.
Redundant, packaged unit reciprocating type chillers are
provide ° with each rated at approximately 108 tonms.
Provisions are included for radioactivity monitoring,
leak detection, and decontamination of these loops
during operation if necessary.

The Central Refrigeration System provides chilled water
for the air handling units and the packaged air condi-
tioning units serving the Vitrification Building,
Manipulator Repair Building, Support Building, and
Service Bu '" ling.

Health Protection System

The Health Protection (HP) system is a special purpose,
computer based, data acquisition, display and reporting
subsystem which is part of the overall Integrated Plant

nagement and Control System (see Section IV.D.3). The

stem acquires, archives and reports data and HP system
status at central and local plant stations as well as
annunciates alarm conditions at these stations. These data
and personnel health record data are collected and processed
to provide information and reports in the following
categories.

0 Radiological instrumentation data from liquid effluent
monitors, particulate, portal, persomnel, stack
(isokinetic) gas analyzers and area radiological
monitors in all required HWVP areas, and nonradiological
instrumentation data from hazardous area monitoring of
nonradiological sensors (toxic gas analyzers).

o Manual entry data for personnel/health records, surveys,
inspections, and evaluations of hazardous areas,
threshold limits and issue of work permits.

o Manual entry of calibration records and check source
records.

o HP related data analysis and report generation for short
term operational analysis and trending and for long term
archiving.
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Iv. B. 13. Health Protection System (Continued)

The HP system is integrated into the overall Integrated Plant
Management and Control System via the Distributed Control
System (DCS) Local Area Network (LAN) that networks the HP
system, laboratory computer and DCS into one overall
integrated plant information system at the host computer
level. The majority of the HP personnel and area radio-
logical data is acquired from faci”“:y s ors purchased with
the ™ system. Effluent radiation sensors are part of the
DCS and associated control programs.

Data from these : 1sors are provided in real-t. : to the
system via the broad-bandwidth LAN described. The HP system
is therefore an integral part of the overall plant monitoring
system as an integrated network with data available to the
DCS from the HP system and to the HP system from the DCS as
if it were a single plant system.

14, Systems Integration Facility (SIF) Equipment

The process equipment and systems critical to HWVP operation
which are not fully demonstrated or integrated and have long
lead procurement times will undergo SIF testing. The SIF
provides for integration testing of these equipment items and
systems prior to HWVP cold start-up. The equipment and
systems currently identified for SIF testing include the
Melter/Turntable, selected feed preparation tanks, Melter

Of: as System, evacuated canister system, and selected
Distributed Control System components.
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Iv. Dl RIPTION OF PROJECT SCOPE (Continued)

E. Utilities

1, Structures (Sanitary Sewer)

The sanitary sewer system includes two septic tanks and a
tile field located approximately 200 feet west of the Service
Building and connected to the Service Building by a 6 inch
sewer line.

2. Primary Electrical Supply

a. 251-W Su*-~%ation

The existing dis bution lines into the 200 East Area
do not have enough spare capacity to supply the HWVP,
For this reason, two new independent 13.8 kV feeder
lines are brought in from the 251-W substation. The
3-pole breakers, located at the 251-W substation, are
rated 15 kV, 1,200 A, 500 MVA.

b. Pole "“ne

The new parallel 13.8 kV pole lines from the 251-W
substation are spaced a minimum of 100 feet from each
other and run for a distance of approximately 3.5 miles.
Each pole line uses two 336.4 aluminum clad steel rein-
forced conductors per phase necessary to provide for a
maximum load capacity of 20 MW per feeder. The pole
lines terminate at a take-off tower where the 13.8 kV
lines are fed to the switchyard.

c. Switchzar&

The switchyard, a fenced-in area located west of the
Switchgear/Generator Building, contains two pole mounted
disconnect switches, interconnecting cables and conduit,
two pad mounted discomnect switches, lightning arrestors
and instrumentation and control equipment. From the
switchyard the 13.8 kV feed lines are :ought into the
Switchgear/Generator Building.

3. Steam Supply

An existing abovegrade 225 psig steam line is located

approximately 1,400 feet east of the reference HWVP site.

The planned increase in capacity of the 200 East Area steam
lant wil assure that the steam requirements of the HWVP are

met.
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Steam Supply (Continued)

A new 10-inch carbon steel abovegrade line connected to the
existing 225 psig line supplies the HWVP. This line is
installed above grade on structural steel supports and routed
from the tie-in to the HWVP.

a.

E?v_! fga ,n‘E
Raw wal & for makeup to | :ooling tower is supplied
via a 4 inch non-metalli¢ lerground transfer pipe

which runs parallel to 7th Street from the 200 East
Area,

Fire Water

Sanitary water for fire protection is supplied to the
HWVP facility by a new 10 inch non-metallic underground
pipeline. The pipeline ties into the existing sanitary
water mains at two locations (one at the B-Plant and one
near the 2727E Guard Station) This forms a loop around
the facility.

Sectionalizing post indicator valves are provided in the
fire water loop between each branch tie-in. Four
outside fire hydrants are provided in the fire water
loop.

Fire protection risers are installed at five locations:
in the maintenance shop, Manipulator Repair Shop,
Support Building, Switchgear/Generator Building, and in
the Fan House Building. All riser locations are served
by underground lines from the fire water main. The
underground lines are provided with post-indicator
valves.

Sanitary Water

A branch line from the 10 inch sanitary water line
supplies water for sanitary and process use.

Liquid Efflu~-+s

a.

Cheurf ral BEFlvvanrea
Treated chemical wastes are transferred to a solar

evaporation tank where excess water is removed by
natural evaporation.
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IV, E. 5. Tiquid Effluents (Continued)

b. Steam Condensate and Other Nonhazardous Efflu~-~ 3

Cooling tower blowdown, steam condensate, and other
waste water not contaminated with hazardous chemicals or
radioactivity are combined and discharged to the B-Plant
Pond via a 4 inch non-metallic underground line.
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V. METHODS OF PERFORMANCE

A.

Work Planned for Operating Contractor

The Operations and Engineering Contractor (O&EC) at the Hanford
Site is under contract to the Department of Energy Richland Opera-
tions Office (DOE/RL). The responsibilities of the O&EC relative
to the [VP Project are described below.

The O&EC has responsibility and authority for providing overall,
integrated technical pri :ct management services. These services
include technical direction of other contractor organizations
participat 1g in the HWVP Project. The O&EC will provide project
criteria development, definition and control of process and tech-
nical interfaces, engineering development activities including
Waste Form Qualification, configuration management, technical and
programmatic management of the project design and field engineer-
ing, procurement support, test documentation, engineering studies
and analyses, facility and juipment readiness reviews, opera-
tional planning, testing and startup. The O&EC will also provide
overall planning, scheduling and performance measurement reporting
for the project and assure safety and quality consistent with
DOE/RL requirements.

Battelle~Pacific Northwest Laboratory, the Hanford Site Research.
and Development Contractor, supports the O&EC and is responsible
for process development and most of the equipment adaptation of
the vitrification systems and waste form qualification technology.
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V. METHODS OF PERFORMANCE (Continued)

B. Construction

Construction work for the HWVP Project is planned and estimated to
be performed under the sixteen separate fixed price construction
packages listed below.

10.
11.
12.
13.
14.
15.

16.

044/33514/021

Site Preparation and Temporary Construction Facilities
Vitrification Building Foundation

Vitrification Building Shell and Embeds

Vitrification Building Internals and Architectural

Distributed Control and Health Protection Systems
Installation

I ‘:eipt and Lag Storage Tank/Waste Hold Tank Facilities and
T =ins

Manipulator Repair Building
Vitrification Building Cell Internals
Canister Building

Service and Support Buildings

Sand Filter and Air Inlet Tumnel

Fan House and Stack
Switchgear/Generator Building and Yard
OQutside Utilities and Tie-ins

13.8 kV Pole Lines

Final Site Work
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V.

METHODS N7 PTRTNRMANCE (Continued)

C.

Qffsite Architect-Engi-~~~ Work

The Offsite Architect-Engineer has contract options to perform the
definitive design and construction engineering/inspection on this
project. The definitive design will include the preparation of
individual design packages for each comstruction and procurement
package. Construction engineering/inspection will include shop
ingpection of procurement packages, equipment and materials.
Offsite Architect-Engineer services also include the development
of a three— 1ensional .ectronic model of the facility and the
maintenance of the three dimensional electronic model throughout
the construction of the facility. The Offsite Architect-Engineer
will participate in day-to-day control surveying during
construction.

Onsite En~+meer-Constructor Work

The Onsite Engineer-Comstructor, Kaiser Engineers Hanford Company,
will serve as the construction manager for the HWVP Project with
prime responsibility for the management of field operations, con-
structability review, and construction support services. In
addition, the Onsite Engineer-Constructor may perform design of
site sensitive type items. Design of utility system and feed line
interfaces with existing systems represent the type of work
anticipated. The Onsite Engineer-Constructor will also partici-
pate in field survey activities.
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v. METHODS OF PERFORMANCE (Continued)

E. Pror~2ment Strategy

The ...VP is planned and estimated to be constructed under fixed
price contract agreements placed and administrated by the Onsite
Engineer-Constructor. Responsibility for procurement of materials
and equipment is divided into two categories, government furnished
and construction contractor furnished. Equipment and material
will be furmished by the government when:

o ‘The item cannot be procured by the construction contractor in
time to meet construction schedule requirements.,

o The item is engineered for a special process or requires
special inspection 1 tesf " ;.

o] The item must be procured by the Onsite Engineer-Constructor
to assure compatibility with existing Hanford installationms.

Government furnished equipment will be procured either by the O&EC
or the Onsite Engineer-Constructor.

There are 18 separate government furnished equipment/material
procurement packages.

1. Embed Material and Nozzle Boxes

2. Shield Windows, Shields, and Cart

3. Manipulators, Plugs, and Cart

4. Canyon Bridge Crame and Controls

5. Process Vess¢ s and Associated Equipment
6. Melter/Turntable and Associated Equipment
7. Gamma Canister Level Detection Equipment
8. Final Canister Decontamination Equipment
9. Plug Welder Station Equipment

10. Inner Can;ster Closﬁre/Temperature Survey System
1l1. Jumper Material and Fabrication

12, Standby Generators
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v. E. Procurement Strategy (Continued)
13, 13.8 kV Switchgear
14. Distributed Control System Equipment
15. Health Protection Equipment
16. Closed Circuit TV System
17. Laboratory Equipment
- 18, Shop Maintenance Equipment

The scope of each material and equipment package includes delivery
to the project site. The material and equipment will be installed
in the facility under the appropriate fixed price comstruction
contract identified in Section V.B. The Onsite Engineer-
Constructor's procurement practices will be in accordance with DOE
procurement regulationms.

044/33514/021
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VIi. REQUIREMENTS AND ASSESSMENTS

A.

Safeguards and Security

The HWVP will be constructed entirely within the existing 200 East
Area boundaries. Vehicular and personnel access to the facility
will be through existing 200 East Area guardhouses.

During construction, the existing 200 East Area perimeter fence
line, patrol roads and security lighting will be modified to
isolate the construction area, to reduce or eliminate the security
escort requirc =nts for construction p¢ onnel, and to prevent
unauthorized personnel from entering the 200 East security area.

Upon completion of construction, the temporary construction fence
will be modified into a permanent fence surrounding the HWVP,
within the 200 East Area. Access gates to the facility from
within 200 East Area will be open and unguarded during normal day
shift operations. Gates will be secured during off-shift hours
with access provided on an as needed basis.

The HWVP will not contain classified information and therefore,
the risk assegsment is moderate to low. Security system design is
concentrated on protection of expensive material and equipment.
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VI. REQUIREMENTS AND ASSESSMENTS (Cont: 1ed)

B.

H-~th an” <afety

Health and safety requirements are vital criteria for both the
design and operation of the facility and for the protection of
personnel during construction,

During the construction period, contractors will be required to.
take all reasonable precautions in the performance of their work
to protect the health and safety of their employees, subcontrac-
tors, Operating Contractor and DOE personnel. At all times, the
construction area will be accessible to emergency vehicles, and
emergency evacuation of personnel will not be obstructed.

The HWVP will also be designed and operated in accordance with
applicable federal, state and local regulations. Chemicals will
be stored in accordance with manufacturers recommendations,

NFPA 30, and Occupational Safety and Health Administration (OSBA)
1910. Specific facility design safety features include shielding,
contamination control, control of toxic/hazardous materials,
process safety, and the design of the facility to withstand design
base accidents without undue risk to the health and safety of the
general public or operating personnel.

Each of these facility safety design features are described below:

1. Radiation Exposure Criteria and Shielding

The overall goal is to limit radiation exposure levels to as

>w as reasonably achievable (ALARA). The specific criteria
for HWVP are described below. The HWVP will be designed so
that individual occupational exposure will be less than or
equal to 1 rem/year from all sources. This criteria will be
accomplished primarily by using a combination of features in
the design and operation of the plant to minimize exposure,
including shielding, distance, and where necessary,
restricting time of occupancy. In the application of time
limitations, working areas of the plant are classified into
four zones, depending on their function and the :peci |
occupancy rates. Design ma: = um exposure limits are
estab’ " thed for each zone as follows:
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VI. B. 1. Radiation Exposure Criteria and Shielding (Continued)

Shie'“*ng Design Criteria

Design Maximum

Exposure
Zone : Limit (mR/h)
Unrestricted Access Zone 0.1
Normally Occupied Zone 0.2
Limited Access Zone 2.0
Controlled Access Zone 30.0

The Unrestricted Access Zone includes areas that can be
occupied on a full-time basis and which have negligible
radiation background. These areas may or may not require
dosimetry to monitor exposure, and time of occupancy is not
limited in any way. Ensuring that radiation levels are at
negligible values is accomplished by the location of such
areas away from any major sources of radiation, as well as
the application of shielding to make sure that personnel
occupying such areas of the plant receive negligible
radiation exposure. Some exam 2s of plant design features
employed to ensure that Unrestricted Access Zone areas are
1 ntained include:

0 Location of offices for support personnel, control rooms
and non-radiological operations in buildings remote from
the sources of radiatiom.

0 Pipelines between the tank farms and the RLST will be
buried to a depth of approximately 56 inches to ensure
unrestricted personnel activity above grade.

o The Sand Filter roof will be covered with up to
16 inches of concrete to ensure that radiation levels on
the roof permit unrestricted access.

o The buried Receipt and Lag Storage Tank will have a
shielded cover of up to 57 inches of concrete to ensure
that unrestricted personnel activity can be maintained
above the tank.

The Normally Occupled Zomnes include operating galleries and
those areas in which the radiation levels are normally low,
but in which some above background levels of radiation might
exist. These areas require dosimetry and other radiation
detection and monitoring equipment. Exposure in these areas
is controlled by shielding. Persomnel dosimetry is utilized

" to ensure that personnel radiation exposure does not exceed
established limits. :
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Radiation Exposure Criteria and Shielding (Continued)

Radiation shielding materials, primarily in the form of thick
concrete shield walls and cover blocks, are a part of the
plant design. Examples of areas of the plant where signifi-
cant concrete shield walls have been included to protect
personnel are the followi: :

o Chemical Processing Cell east wall - 50 inches

o Vitrification Building roof over Chemical Processing
Cell - 38 inches

o Canister Storage Building walls (64 inches) and roof
(58 incl )

o Sample Cell wall - 34 inches

Limited Access Zones are those areas where workers must be
protected by controlled time access and dosimetry, and include
areas where it is not possible to reduce radiation practically
or economically to levels acceptable for normal occupancy,

yet occasional occupancy for short periods is permitted using
restrictions on time as an alternative to designing for unre-
stricted or normal occupancy. In designating an area as a
Limited Access Zone, it is necessary to make sure that there
are no activities required to be accomplished in such an area
which will require frequent, continuous occupancy. No specific
examples of Limited Access Zones were identified during RCD.

Controlled Access Zones require health protection surveillance
and control over the time a worker can spend in the area.
Activities such as decontamination and equipment maintenance
and repair fall within this classification. In Controlled
Access Zones, shielding and maintaining a distance from
sources are used to control radiation in addition to restric-
ting time of occupancy. An example of a Controlled Access
Zone is the Canyon space above the Chemical Processing Cell
(CPC) cover blocks. Cover blocks over the CPC will limit
radiation levels in the areas above the cover blocks to less
than 30 mR/hr. This area is not normally occupied except for
occasional periods when inspection or maintenance operations
are performed.
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VI. B. Health and Safety (Continued)

2.

044/33514/021

Nonradiological Hazards and Control of Toxic/Hazardous
Materials

The HWVP will be designed and operated to meet applicable
state and local air and water quality standards. Specific
provisions are made in the design for the safe storage and
handling of hazardous ¢ 1 .8 so that releases of hazardous
or toxic materials to the public or exposure of onsite per-
sonnel to such materials will be less than established

1 . 1 gn: iturn [T

o Separation of incompatible chemicals

o Location of chemical receipt, storage, and feed systems
and equipment to limited areas protected with curbing
and sumps to contain spillage

<] Use of special ventilation systems in hazardous
chemical areas to ensure exhausting of harmful vapors
which could result from spills

o Inclusion of toxic gas analyzers to detect the presence
of toxic materials released in a spill

Gener~' Siting Considerations

The HWVP will be located in the 200 East Area of the Hanford
Site. The Hanford Site was originally established as a
facilities site for the large-scale production of plutonium
and handling of radiocactive material. This site selection
was based on site characteristics that are conducive to safe
operation and that will minimize the potential for accidents.
Other site considerations are the following:

o The site is located in a region in which local weather
conditions are normally moderate. However, a potential
exists for damage to the plant resulting from weather
phenomena such as tornados, high winds, lightning, and
snow and ice.

o The site is located in a high, flat plain. General
flooding of the plain caused by local precipitation or
as a result of the maximmm projected water levels of the
Columbia River is not considered credible.
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E._----l Cdedan r!,._g.JAﬁ_r--~J-—- (Continued)

o Seismic activity at the site has been described as
infrequent, with moderate intensity levels. An earth-
quake giving a horizontal acceleration of 0.25 g has
been selected as the Hanford Safe Shutdown Earthquake.

In addition to minimizing the probability of accidents, the
site characteristics will also mitigate the consequences of
1y potential accident, including the following considerations:

o The ‘s 1s¢” ed 1 located in a region of sparse
vege with a small : ‘mal population. The closest
metropolitan a: is 25 miles away.

o The water table is 250 to 300 T :low the site.

o The site 1is usually subjected to dispersive atmospheric
conditions. Very stable (inversion) conditions that are
nondispersive prevail only 6 percent of the time; there-
fore downwind diffusion and dispersion of airborne
radioactive effluents released during a potential acci-
dent would be under favorable meteorological conditioms
94 percent of the time. This will minimize the exposure
of the surrounding population and operating personnel,
and also minimize recovery time.

Facility Design Safety Features

The design of EWVP will provide stringent confinement of
radioactive materials, proc ;s safety, and adequate
protection of the general public and operating personnel,
considering the consequences of design base accidents.

Design features for confinement of radiocactive :erials
include:
0 The process vessels and off-gas systems form a primary

confi ment barrier

0 -1ielded reinforced concrete cells
o Remote operation of process systems
o Process off-gas treatment for removal of gaseous

radionuclides and contaminated particulates
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Facility Design Safety Features (Continued)

o Final exhaust air treatment through a Sand Filter and
HEPA filter

o] Remote sampling and analysis capabilities

o Penetrations sealed to prevent the spread of
contamination
o Al; .ow from less cont: ‘nated ! v e :amiy  :ed

areas and separation of areas into HVAC zones

o Remote decontamination of highly radiocactive components
in confinement areas prior to performing repair or
maintenance

o Collection of potentially radioactive liquids in drain
catch tanks and transfer of wastes to nonradiocactive
systems only after analysis demonstrates acceptability

o Effluent monitors on all gaseous and liquid effluent
release paths

o Radiation and contamination monitoring for personnel
exposure

Process safety will be assured by the use of protective
functions in the design of process systems and the Distri-
buted Control System (DCS). The DCS and process systems are
designed to sense potentially hazardous or accident situations,
and activate systems and components required to ensure the
safety of operating personnel and the public, and give

audible and visual alarm so that action can be taken in a
timely manner.

These protective functions are designed so that no single
failure of an active component results in the loss of the
protective function, and removal from service of any active
component does not result in the loss of the protective
function.

Process systems are designed to fail into a safe state if

conditions such as disconnection of the system, loss of
electrical power, or adverse environments are experienced.
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TandTd e Nandmnm Cafare ‘ﬂ'nn‘-uqnna;- (Continued)
Examples of protective functions in the HWVP include:

o The Zone I HVAC exhaust system is designed to ensure
confinement of highly contaminated areas of the
Vitrification Building at all times. Upon loss of
normal electrical power, the Zone I supply dampers
close, and the Zone I HVAC systems are operated in an
exhaust-only mode, with power supplied from the
diesel-generators. Redundancy is provided for all
active components of the Zone I HVAC ex’ st syst
control rstems, and t! diesel gemerators.

o The Melter Off-Gas (MOG) System : designed to maintain a
negative presst @ in the Melter vapor space at all times
the Melter is operating. A pressure rise in the Melter
vapor space causes automatic diversion of the off-gas to
a backup MOG System.

The-facility is designed to withstand design base accidents
including design basis fires, power failures, earthquakes,
tornados and ashfall.

The HWVP facility and systems will withstand fire damage and
maintain containment and confinement barriers. The facility
will be designed to withstand a total loss of power for

60 seconds an a loss of normal power for 48 hours without
loss of containment and confinement barriers., The structures
of the # , which are necessary to prevent or mitigate con-
sequences of accidents that would result in a risk to onsite
personnel, or are necessary to maintain the plant in a safe
shutdown condition and maintain the integrity of the final
containment and confinement barriers, are designed to survive
a Safe Sht lown Earthquake without loss of operability or
function.

Teos dacnnaad =1 C--ﬂ--z

In accol ince with DOE Order 6430. , the de: " | of the _.VP
willl follow safety and health requirements of DOE and appli-
cable local, regional and state codes, standards, and regula-
tions, The facility will be designed to ensure compliance
with DOE and Occupational Safety and Health Administration
regulations. The design's performance objectives for
protection against known hazards will include:

o Protection of employees from injury, exposure to harmful

physical agents and toxic material, and exposure to
radiation over allowable limits.
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VI. B. 5. Industrial Safety (Continued)

o0 Minimizing accident potential
o Limiting loss or damage to government property.

6. Fire Protection System

See Section IV.B.9 of this report for a complete description
of the fire protection system proposed for this project.
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VI. REQUIREMENTS AND ASSESSMENTS (Continued)

C. Decontamination and Decommissioning

1.

044/33514/021

E?n-l litz hnaiﬂ

The H... is designed to facilitate future decontamination and
decommissioning in accordance with applicable codes and
standards. All process cells either have stainless steel
liners or have radiation resistant coatings as appropriate.
The REDC and CDMC will have 304L stainless steel liners on
the walls and floors. The crane maintenance area has a 304L
stainless steel floor extending 18 inches up the wall. Flush
rings with spray nozzles are installed in all process and
service ¢ .ls to facilitate decontamination. Equipment or
components may be ¢ ‘:ontaminated before repailr or disposal.
Repairs, if feasible, will be conducted off-line and will be
performed by direct contact or remotely, depending on radia-
tion levels present. All process vessels are equipped for
internal decontamination.

Design features incorporated for decommissioning of the sand
llter include protective coating at the inlet, dust proofing
at the exit, and access by airlock to the top of the filter
for sand removal and decontamination. Decommissioning of the
sand filter is an issue that shall be addressed in future
design phases and will incorporate Hanford decommissioning
practices. :

Equipment Disposal

Failed equipment will be included in the solid radioactive
wastes produced during the operation of the HWVP; however,
the failure of large radioactive process equipment will not
be routine except for the Melter which is expected to be
replaced every three years. Rapid replacement of such
equipment will be essential to plant efficiency. Some failed
equipment items and most solid waste can be packaged directly
without decontamination or disassembly. Large pieces of
equipment will require decontamination and disassembly prior
to disposal. Special packaging will be required for
radioactive and hazardous wastes.

The level of contamination and disassembly requir :@nts will
dictate the method of packaging. If thorough dec : Imation
and disassembly of fajled equi :nt is performed, packaging
can be done directly. Highly contaminated waste will require
remote packaging.
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VI. REQUIREMENTS AND ASSESSMENTS (Continued)

D. Provisions for Fallout Shelters

The construction of fallout shelters will not be required for the
HWVP.

E. (=~w~*i-= and Mgir*raqg~~ =

The Hanford Waste Vitrification Plant is designed to operate

safely at a minimum of 70 percent effective operational availabil-
ity, excluding Melt: replacement. A combination of reliability,
redundancy, and maintenance/repair features is used in equipment
and system design to achieve this goal. Preventive maintenance

and surveillance is performed to further enhance plant availability
and minimize random failures. The batch nature of the major por-
tion of the process systems, coupled with in-process surge storage
capabilities, minimizes process overall downtime and allows for
preventive maintenance.

With respect to reliability, commercially available and proven
equipment is used to the greatest extent possible. Operational
data from such equipment used in similar applications will be used
to forecast reliability expectations of such equipment. New
equipment, e.g., Melter/Turntable, canister decontamination
chamber, etc., is undergoing testing to establish confidence in
operational life and maintainability.

Quality assurance/quality control proy ims during design, component
manufacturing, and plant construction will assure and control high
quality performance standards during these phases and thus minimize
random failure probability during later plant operation.

Redundancy is applied >t 1ly according to safety criteria, but
also whenever deemed necessary to support the 70 percent opera-
tional availability goal. Typically, redundant trains are pro-
vided for crucial systems operated on a continuous basis.

Maintenance activities cover both remote and contact maintenance.
Remote maintenance is performed in all areas not accessible to
manned entry. All contact maintenance is performed in accordance
with ALARA guidelines. Contamination control and decontamination
features support this approach. For maintenance, the system
design considers the following guidelines:

o Contact maintain in place; applies to noncontaminated and low
level contaminated equipment in accordance with ALARA
guidelines. :
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Operation and Maintenance (Continued)

0 Contact maintain after removal and decontamination; applies
where downtime for removal, decontamination and repair has no
significant effect on overall operatiomal availability (e.g.
when redundancy is available).

0 Contact maintain after removal and decontamination, replace
component with spare unit, requalify disabled unit after
repairs; applies where downtime would effect operational

availability.
o Remotely t ni ‘n in place; appl: i wt e r »te tooling is
available
o Remot: maintain after rn wal 7 o remote ‘ntenance cell
o Remotely replace

Clean and regulated maintenance shops, as well as contact and
remote maintenance cells, serve these requirements. Highly spe-
cialized maintenance facilities are provided with the necessary
remote handling capabilities for cranes and manipulators.

Spare parts are maintained for all essential production and safety
equipment. Sp: ! parts requirement analyses will be st: :ed
during definitive design.

Design and layout of process systems enhance physical access for
operation and malintenance, provide remote handling capabilities
where required for safety of operating and maintenance personnel,
and reduce personnel radiation exposure.

Similar process operations are grouped or combined to promote
overall efficiency. To the extent practical, drive motors,
instruments, and other equipment servicing process operations will
be located external to the cells to facilitate replacement and
repair., Compartmentalization isolates high risk areas to minimize
productivity losses in the event of a leak or spill. Sufficient
spacing between units and in passageways is provided to facilitate
relocation and maintenance of equipment, to ease operation, and to
reduce radiation exposure from adjacent operatioms.

A central control room is provided, along with appropriately
shielded field operating stations located at a distance from the
processes they serve.

See also Section IV.D.10 for additional maintenance information.
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REQUIREMENTS AND ASSESSMENTS (Continued)

F.

Automated Da*~ Prr~~ssing Er~‘pment (ADPE)

ADPE will be used extensively within the EWVP for automation of
plant processes and support of plant operation and administration.
ADPE will provide the capability to safely control the vitrifica-
tion process, operate the facility, and establish a data base of
process, product and facility data. The HWVP automation environ-
ment will be a distributed system of separate integrated components
under diverse management and control.

The following systems provide the major components of ADPE within
the HWVP: Distributed Control; Health Physics and Radiation Moni-
toring; Information Management; Analytical Laboratory; Development
and Training; Computer Aided Design = 1 Drafting (CADD); and Mainte-
nance, Engineering and Administration.

The computer based Distributed Control System (DCS) provides
plant/utilities, process/waste, and operation control and monitor-
ing functions in a single integrated system. The DCS is a network
of local instrumentation processing units, plant operating statioms
and host computers that additionally interface to other local
networks both inside and outside the HWVP plant. For additional
information concerning the DCS, see Section IV.D.3. A Development
and Training system will be used for training operators, super-
visors, and engineers and will also permit software development

and testing.

In addition to the computer systems located inside the facility,
the HWVP will interface with a number of computer and control
systems outside the plant. These external systems support secur-
ity, fire alarms, waste transfer, tank surveillance, electrical
power, analytical laboratory amalyses, maintenance engineering,
plant administration, and large scale computer modeling, analysis,
and CADD.

Extensive data communication capabilities will interface plant
systems with each other and with computer systems outside the
facility. HWVP external communication interfaces can be divided
into three types: (1) real-time systems to monitor and control
physical processes, (2) computer networks to provide computer to
computer communication, and (3) interactive (on-line) systems to
provide data access and computation resources on demand. As a
minimum, there will be at least two data communication systems:
the data highway provided by the DCS vendor, and the general pur-
pose Local Area Network (LAN) which will be compatible with the
Hanford Site General Usage Network (GUN).
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VI. F. Automated Data Processing Equipment (Continued)

The approach to Automated Data Processing (ADP) management will be
documented in the periodically issued ADP Plan. This plan will
collect in one document, the objectives, strategies, responsibili-
ties, and schedules related to the application of ADP in support
of the HWVP. More specifically, this plan will describe the
various types of automation required for the plant, who will
define it, who will build it or provide it, who will provide
training and operation, and the quality assurance and configura-
tion control criteria required for hardware and software. For
each system, the key activity is the documentation of system
functions. A structured methodology such as Yourdon will be used
for requirements \lysis and definitionm.
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VI. REQUIR™TENTS AND ASSESSMENTS (Continued)

G. Quality Assurance and Impact Levels

The HWVP will follow Quality Assurance requirements stated in DOE
Order 5700.6B, and DOE Richland Operations Office (DOE/RL) Order
RL5700.1A. These orders established American National Standards
Institute/American Society of Mechanical Engineers (ANSI/ASME),
Q' ity Assurance Program Requirements for Nuclear Facilities,
NQA-1, as the quality standard.

TI qualf r ° i ! level will provide a system of contri~ wl :h
reflects the importance of the HWVP facilities, systems and equip-
ment, based on their complexity, operation cost and schedule,
safety, consequences of failure and compliance with standards and
regulations, The assigned impact level represents the highest
level of concern for a design. Areas of the design that do not
require the same impact level shall be identified by the design
media for the proper level of control. Impact levels, based on
consequences of failures are provided for the HWVP, on a system,
subsystem and major component basis, in accordance with the
following criteria:

Impact Level I - Applied to items whose failure could:

) Result in (or increase the severity of) a release of
radioactive, hazardous, or toxic material to the public or
environs beyond established release limits.

o Inhibit the detection of such releases.

o Prevent control, including safe shutdown, which would reduce
the magnitude or consequence of such releases.

Impact Level II - Applies to items whose failure could:

o Expose onsite personnel to radioactive, hazardous, or toxic
material beyond established limits,

7 o Cause a major impact in achievement of facility or program
objectives (tests, operations, production).

Impact Level III - Applieé to items whose failure could:

Directly impact normal facility operations or services, but would
not expose | :sonnel to radioactive, hazardous, or toxic materials
beyond established limits,
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VI. G. Quality Assurance Impact Levels (Continued)

Impact Level I has been assigned to the following items of the
plant:

o]

Vitrification Building process cells, Sample Cell, Analytical
Cells, Railroad Well and Railroad Well door, exhaust tunnels,
Canyon, Crane Busbar Maintenance Corridor, Crane Maintenance
Area and Vertical Lift Shield Door Area

Fan House Building

Sand Filter

Switchgear/Generator Buildi:

RLST/WHT Vaults

Fire Protection (H: ) and etection System Protecting Z¢ @1
HVAC Equipment

Zone I HVAC System

Zone IV Fan House Building HVAC System

Zone IV Switchgear/Generator Building HVAC System
Zone I RLST/WHT Primary Ventilation System

Feed Receipt System

RLST/WHT Transfer Piping

Standby and UPS Subsystems of the Electrical Distribution
System

Instrument/Plant Air Compression System Required to Support
Zone I HVAC system

Vacuum System Required to Support Zone I HVAC Effluent
Radioactivity Monitors

Health Protection and Radiation Monitoring System Hard Wired
Controls and Readouts for Zone I HVAC System

Impact Level II has been assigned to the following items of the
plant: ’

(o]

044/33514/021

Vitrification Building (other than Impact Level I areas)

- 150 -




U.S.Dl \RTMENT OF ENERGY FLUOR TECHNOLOGY, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor itract 8457

DOE Contract DE-AC06-86RL.10838

SD-HWV-RCD~001

Rev,

VI. G. Quality Assurance Impact Levels (Continued)

o Manipulator Repair Building Glove Boxes

o] Canister Storage Building

o] Service Building Cold Ch/ ° :al Area

o Zone 1 Metal Stack and Foﬁndation

o Fire Protection and Detection (other than Impact Level I
equipment) _

o Zone II Vitrific#tion Building HVAC

o Zone III Vitrification Building HVAC Tornado Dampers in
Supply Air Ducts

o Zone III CaniQter Storage Building HVAC

0 Feed Preparation System

o Melter/Turntable

o Melter Offgas System

o Vessel Vent System

o Canister Decontamination System

o Canister Closure System

o Interim Canister Storage System Racks

o Radioactive Process Waste Collection and Treatment System

o Crane Decontam: ition Feed Tanks

o Melter Feed System

o Canister Handling and Inépection System

o] Primary Electrical Supply System

0 Electrical Distribution System Normal Subsystem

o Instrument/Plént Alr Compreséion System Required to Support

044/33514/021
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VI. G. N-ality Assv—-—-- Tmmnn~e Towvelg (Continued)
) Breathing Air/Bottled Air Subsystems
o Process Steam and Condensate System Radiocactivity Monitors
o Process Cooling Water System
o Melter Cooling Water System
o Process Chilled Water System‘
o Fire Water System

o Potentially Radioactive Liquid Waste Collection System Sump
1 '8 and Transfer Pumps

o Nonradiocactive Liquid Waste Collection, Treatment, and
Disposal System Sump Pumps and Transfer Pumps

o Chemical Receipt, Make-up and Distribution System

o Cold Feed Service Building Vent; Cold Feed Vitr: “Lcation
Building Vent

o Distributed C¢ :rol System

o Health Protection and Radiation Monitoring System (other than
Impact Level I C )onents)

o] Process Sampling System

o Analytical Cell Systems

o Hot Cell Crane and Canyon Crane with Bridge Mounted CCIV
o Electri :chanical and Maste: Ilave Manipulators

o Wall Mounted CCTV System

o Shield Windows

Impact Level III has been assigned to the following items:

o Manipulator Repair Building, Except Glove Boxes and Glove Box
Exhaust Fans

o Support Building Control Rooms

o Support Building Health Protection Facilities
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VI. G. Quality Assurance Impact Levels (Continued)

(o)

o

(o)

(o)

Central Refrigeration System

Zone III Vitrification Building HVAC System (except Tormado
Dampers in Supply Air Ducts) .

Zone IV Service Bi “~".ding HVAC System

Zone IV Sup; :t Building Control Room HVAC System
Zone II __.. WHT Annulus Ventilation System
Canister Load Out System

Interim Canister Storage System (except Racks)
General Use Instrument/Plant Air System

Utility Steam and Condensate System

Process Steam and Condensate System

Cooling Tower System

Process Water System

Potentially Radioactive Liquid Waste Collection System
(except Impact Level II equipment)

Nonradioactive Liquid Waste Collection, Treatment and
Disposal System (except Impact Level II equipment)

Canister Receipt System

Frit Receipt and Makeup Syst
Communications System

Ren :e Lighting

General Purpose Bails, Yokes, and Grapples

Elevators

Other items in the facility are designated as No Impact Level.
Impact levels will be assigned to all systems on a component and
subcomponent level during the definitive design phase.
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VI. H. Emergency Response (Continued)

Other provisions. Emergency eye washes and safety showers are
strategically distributed in the HWVP facility for emergency
situations involving hazardous materials. An area is provided in
the Support Building for personnel decontamination in emergency
situations. A distributed breathing air system is installed in
the Vitrification Building. Sufficient face masks and bottled
breathing air are available to cover all material handling areas
and to provide emergency air supplies in case of high airborme
contar ation or loss of ver  itl
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IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES

Uncertainties associated with the Hanford Waste Vitrification Plant
(HWVP) project can be separated into four categories; namely program
decisions, feed composition, technology, and waste acceptance.

DPwngram Dac~feiong. The HWVP design is based upon an expected production
or 2000 tu wuud metric tonnes of glass, with reference production being
2900 met : t+  es of glass from double-shell tank waste. The actual
HWVP production requirements could change significantly if a decision

is made to vitrify sing: I |1 tank waste., The current strategy for
permanent disposal [ H: )rd defense wastes does not include the
vitrification of single-shell tank waste. However, this is subject to
satisfactory completion of the appropriate National Environmental Policy
Act steps. Other program decisions, unforeseeable at this time, may
also impact the total production of the facility.

The HWVP is designed to permit the installation of a larger capacity
Melter and associated Melter Off-Gas system components in the event
that gingle-shell tank waste is eventually vitrified. Potential
options ranging from the retrieval of no single-shell tank waste to the
retrieval of waste from 149 single-shell tanks were recently evaluated.
The option involving the most single-shell tanks could require the HWVP
to operate at a glass production rate of 220 1b/hr for 36 years. A

220 1b/hr Melter, roughly equivalent to the Defense Waste Processing
Facility (DWPF) Melter could be placed in the HWVP Melter Cell. This
glass production rate increase would also require some modification to
the feed system and the Melter Off-Gas system. The size of most of the
process cells are not affected by the glass production rate. The cell
sizes for canister handling, decontamination, and closure systems are
dictated by the size of the canister and associated canister handling
equipment. The canister handling, decontamination, and closure systems
used by HWVP are based on the DWPF design and can handle the 220 1lb/hr
production rate with no changes. Therefore, the total additional cost
caused by an increase in glass production rate is relatively small.

Feed Compc~‘tion. Retrieval methods for obtaining a representative

sample of .ue waste to be vitrified by the HWVP have not yet been
demonstrated. Until actual sampling has been fully demonstrated,
current Process Development efforts are using composition estimates
based on flowsheet analysis. The Process Development work within the
HWVP program currently is focusing on defining acceptable variability
limits for t! EWVP process within which the actual feed can be
expected to be found. This will ensure that the potential variatioms
in the feed composition from what is expected can be processed in the
HWVP.
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ViI. IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES (Continued)

Technology. The EWVP will use existing vitrification technology to the
extent practical. However, some technology development is required and
is being performed in parallel with conceptual design and the early
stages of definitive d¢ lgn. Development is needed to adapt equipment
and the process to HWVP specific feeds, site characteristics, and pro-
duction rates. The rec .red technology is identified in the Hanford
Waste Vitrification Plant Technology Plan (RHO-WM-PL-13 P). The plan
divides the development work into specific issues and identifies tasks
that must be performed to close each issue. Attention has been given
to integrating the technology development schedule with the design
schedule to assure that information needed to perform specific design
packages is available when neei I, For t! purposes of t! technology
plan, eight definitive design packages have been identified which tech-
nolo issues m be expected to impact. For each package a date has
been identified for all needed information to be available and for
design work to begin on that package. Each technology issue has been
evaluated to determine which package(s) is impacted. A techni ~ gy
developme: schedule has thus been developed to support the needs of
definitive design.

Outside the scope of t! Technology Plan, there are some additiomal
technical concerns that are being addressed by engineering studies to
be performed by the Operating Contractor or by the Offsite Architect-
Engineer. Included in these studies will be an evaluation of HWVP
Zone 1 exhaust ailr " "ter altermatives. ’

Waste Acceptance. Acceptance requirements for the waste product of the
HWVP will be defined through negotiation with the candidate repositories,
under guidance from the U.S. Department of Energy. Although the specific
requirements for the vitrified Hanford waste have not yet been defined,
they are expected to be very similar to those requirements defined for
the waste vitrified at the DWPF located at the Savannah River Plant in
South Carolina. A Waste Form Qualification Plan (RHO-RE-PL-34 P) has
been prepared which describes the activities that will be followed
during the design and operation of the HWVP to ensure that the product
will meet the acceptance requirements of the candidate geologic repos-
itories. It 1s uncertain at this time how much glass sampling will be
required of the waste producers. Alternative glass sampling techniques
are being considered for incorporation into the Melter and Turntable
design. The selected technique will depend, in part, on the sampling
frequency required. This issue is addressed in the BWVP Technology

Plan. Glass sampling and analysis may cause major system and facility
design impacts, depending on the final requirem :s.
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IX. Apor TCABLE CODES AND STANDARDS

Specific National, Federal, State, and local codes and standards required for
the design of the HWVP are identified in the Functional Design Criteria,

Hanford Waste Vitrification Plant, (SD-HWV-FDC-001), Section 6.0. These codes
and standards are incorporated into the Reference Conceptual Design. Additiomal
National, Federal, State and local standards and codes are incorporated into

the Reference Conceptual Design. Listed below are the issuing organizationms
whose standards, specifications, codes, and guides are incorporated into the
design.

A, National

Air Conditioning and Refrigeration Institute (ARI)

Air Moving and Conditioning Association (AMCA)

American Concrete Institute (ACI)

American Conference of Industrial Hygienists

American Gear Manufacturers Association (AGMA)

American Institute of Steel Comstruction (AISC)

American Iron and Steel Institute (AISI)

American National Standards Institute (ANSI)

American Petroleum Institute (API) _

American Railway Engineering Associlation (AREA)

Americ | Society of Heating, Refrigerating and Air Conditioning
Engineers (ASHRAE)

American Socilety of Mechanical Engineers (ASME)

American Society for Testing and Materials (ASTM)

American Water Works Association (AWWA)

American Welding Society (AWS)

American Wood-Preservers Association

Cast Iron Soil Pipe Institute (CISPI)

Crane Manufacturers Association of America (CMMA)

Electronics Industries Association

Factory Mutual Engineering Association (FM)

Hoist Manufacturers Institute (HEMI)

Illuminating Engineering Society

Insulated Power Cable Engineers Association (IPCEA)

Institute of Electrical i | Electronic Engineers (IEEE)

Instrument Society of America (ISA)

International Association of Plumbing and Mechanical Officials

International Conference of Building Officials

Masonry Institute of America

Monorail Manufacturers Association

National Electrical Manufacturers Association (NEMA)

National Fire Protection Association (NFPA)

Scientific Apparatus Manufacturers Association (SAMA)

Sheet Metal and Air Conditioning Contractors Natiomal Association
(SMACNA)

Society of Automotive Engineers (SAE)

Steel Deck Institute (SDI)

Steel Structures Painting Council (SSPC)
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IX. A, National (Continued)

Tile Council of America (TCA)
Underwriters Laboratories (UL)

B. Federal Government

Department of Energy Headquarters (DOE)

Department of Energy Richland Operations Office (DOE/RL)
Department of Transportation (DOT)

Energy Research and Development Administration (ERDA)
Environmental Protection Agency (EPA)

Federal Safety Standards

Federal Specifications

Fede: ° S/ ~ s

Military Standards

Nuclear Regulatory Commission (NRC)

Occupational Safety and Health Administration (OSHA)

c. State of Washington

Washington Administrative Code
Washington Industrial Safety and Health Act
Washington Department of Transportation

D. Hanford Plant Standards

E. Operations and Engineering Contractor
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HANFORD WASTE VITRIFICATION PLANT
TOTAL ESTIMATED COST
PROJECT WBS
FORMAT 2 - SUMMARY BY WBS

Escalated -- Contingency -- Totai
Description In#al Crer T Taral Dollars
Engineering
Title I Design 16,300,000 15 2,500,000 18,800,000
§ 7 Title II Design 80,000,000 25 20,000,000 100,000,000
< Construction Engineering &
L Inspection 43,100,000 25 10,700,000 53,800,000
Total Engineering 139,400,000 24 33,200,000 172,600,000
Procurement 130,000,000 22 28,200,000 158,200,000
a Construction
™~ Process Facility 213,100,000 21 45,400,000 258,500,000
"t Support Facilitdies 169,800,000 20 33,300,000 203,100,000
s Total Construction 382,900,000 21 78,700,000 461,600,000
Construction Management 28,800,000 20 5,800,000 34,600,000
Project Management 77,500,000 20 15,500,000 93,000,000
TOTAL ESTIMATED COST 758,600,000 21 161,400,000 920,000,000

Dollars rounded to the nearest 100,000.
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HANFORD WASTE VITRIFICATION PLANT
TOTAL ESTIMATED COST

FORMAT 3 - SUMMARY BY WBS

Description

Engineering

Title I Design
Title II Design

Construction Engineering &
Inspection

o Total Engineering
Procurement and Construction
Process Facility

Vitrification Building

Yo Support Facilities
Site Work

Manipulator Repair Bldg
- RLST/WHT Facilities
e Support Building
- Service Building
Canister Storage Bldg
Canister Load Out
Sand Filter

ie and Stack
Switchgear/Generator Bldg

Systems Integration
Facilicy

Total Procurement and
Construction

Construction Management
Project Management

TOTAL ESTIMATED COST

Escalated

Total Co=* _

16,300,000
80,000,000

A2 100,000

139,400,000

291,900,000

34,200,000

5,400,000
10,400,000
51,300,000
23,000,000

29,000,000 .

9,400,000
11,200,000
12,500,000
12,000,000

22,600,000

512,900,000

28,800,000

77 |nQ nNN

758,600,000

Dollars rounded to the nearest 100,000.
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A-4

-= Contingency =-- Total
)4 Total Dollars
15 2,500,000 18,800,000
25 20,000,000 100,000,000
25 10,700,000 53,800,000
24 33,200,000 172,600,000
22 64,700,000 356,600,000
19 6,500,000 40,700,000
19 1,000,000 6,400,000
13 1,400,000 11,800,000
18 9,000,000 60,300,000
17 3,900,000 26,900,000
17 4,800,000 33,800,000
21 2,000,000 11,400,000
14 1,600,000 12,800,000
"7 2,100,000 14,600,000
19 2,300,000 14,300,000
34 7,600,000 30,200,000
21 106,900,000 619,800,000
20 5,800,000 34,600,000
MmN _]E ?nn’ooo . oa'ooo’(\nn
21 161,400,000 920,000,000
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HANFORD WASTE VITRIFICATION PLANT
TOTAL ESTIMATED COST
FORMAT 4 -~ SUMMARY BY SYSTEM
: Escalated -=~ Contingency - Total

Description Total Cost Y4 Total Dollar-
Title I Design 16,290,000 15 2,450,000 18,740,000
Title II Design 80,010,000 25 20,000,000 100,010,000
Ct :ruction Engr. & Imsp. 43,060,000 25 10,770,000 53 10,000
Temporary Construction 4,330,000 25 1,080,000 5,410,000
Structures 140,260,000 14 19,610,000 159,870,000
Central Refrigeration 2,500,000 20 500,000 3,000,000
Fire Protect and Detection 2,210,000 55 1,200,000 3,410,000
HVAC 31,160,000 20 6,380,000 37,540,000
Support Equip Repair and Maint 1,720,000 15 250,000 1,970,000
Feed Receipt 7,370,000 13 960,000 8,330,000
Feed Preparation 14,350,000 12 1,780,000 16,130,000
Melter/Turntable 7,240,000 26 1,850,000 9,090,000
Melter Off-Gas 28,060,000 77 21,520,000 49,580,000
Vessel Vent 1,730,000 11 180,000 1,910,000
Canister Decontamination 15,620,000 10 . 1,560,000 17,180,000
Canister Closure 6,310,000 12 760,000 7,070,000
Interim Canister Storage ° 2,540,000 30 780,000 3,320,000
Canister Load Out 3,830,000 30 1,140,000 4,970,000
Rad Proc Waste Collect and Treat 18,850,000 10 1,960,000 20,810,000
Equip :con, Repair and Maint 7,010,000 22 1,540,000 8,550,000
Melter Feed 4,470,000 17 740,000 5,210,000
Canister Handling and Insp 4,940,000 10 500,000 5,440,000
Primary Electrical Supply ‘1,620,000 43 700,000 2,320,000
Electrical Distribution 42,220,000 20 8,450,000 50,670,000
Compressed Air and Gas 3,300,000 15 490,000 3,790,000
Utility Steam and Condensate 3,820,000 15 570,000 4,390,000
Process Steam and Condensate 1,710,000 40 690,000 2,400,000
Cooling Tower Water 2,290,000 15 340,000 2,630,000
Process Cooling Water 1,570,000 15 240,000 1,810,000
Melter Cooling Water 5. ,000 15 80,000 600,000
Process Chilled Water 1,110,000 15 170,000 1,280,000
Process Water 770,000 15 110,000 880,000
Sanitary Water and Firewater 2,100,000 15 310,000 2,410,000
Raw Water 260,000 15 40,000 300,000
Sanitary Sewer 480,000 25 120,000 600,000
Potential Rad Liq Waste Collect 2,890,000 21 600,000 3,490,000
Non-Rad .q Wst Coll, Trt and Disp 2,410,000 15 360,000 2,770,000
Chem Receipt, Make-Up and Distrib 6,700,000 15 1,000,000 7,700,000
Cold Feed Chem Bldg Vent 410,000 15 60,000 470,000
Cold Feed Vit Bldg Vent 880,000 15 130,000 1,010,000
Canister Receipt and Handling 200,000 15 30,000 230,000
Frit Receipt and Make-Up 2,700,000 15 400,000 3,100,000
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HANFORD WASTE VITRIFICATION PLANT

TOTAL ESTIMATED COST

FORMAT 4 - SUMMARY BY SYSTEM (Continued)

Fluor Contract 8457

0

Escalated -~ Contingency =-- Total
Description Total Cost )4 Total Dollars
Distributed Control System 33,030,000 19 6,240,000 39,270,000
HP Rad and Environ Monitoring 16,670,000 14 2,370,000 19,040,000
Process Sampling 10,560,000 21 2,250,000 12,810,000
Analytical Facilities 3,180,000 21 670,000 3,850,000
C “atd 760,000 30 230,000 990,000
Remote Handling Equipment 37,190,000 18 6,650,000 43,840,000
Cold Handling Equipment . 590,000 20 120,000 710,000
Systems Integration icility 22,510,000 b 7, ),000 30,240,000
GFE Warehousing 5,900,000 25 1,480,000 7,380,000
Construction Management 28,840,000 20 5,770,000 34,610,000
Project Management 77,530,000 20 15,510,000 93,040,000
TOTAL ESTIMATED COST 758,580,000 21 161,420,000 920,000,000
044/33514/010 A-6
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APPENDIX C

WORK _BREARDOWN STRUCTURE (WBS)

The Total Project Work Breakdown Structure is shown on Page C-2.

The HWVP Facility portion of the Total Project Work Breakdown Structure
(PSWBS) is shown on Pages C-3 through C-5.

The WBS Dictionary outlined on Pages C-6 through C-8 identifies the procure-~
ment and comstruction packas; ; contained within the procurer : and con-
struction WBS elements.
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~ DOE Contract DE-AC06-86RL 10838

PROJECT COST ESTIMATE & SCHEDULE
WORK BREAKDOWN STRUCTURE

_ DICTIONARY
PSWBS LEVEL
12345 6 DESCRIPTION
v Hanford Waste Vitrification Plant (HWVP)
V.2 HWVP Facility
v.2.1 Engineering, Design & Inspection
v.2.1.1 Title I Design
v.2.1.2 Title II Design
v.2.1.3 Construction Support & Inspection
v.2.2 Procurement
v.2.2.1 Process Facility
V.2.2.1.A Vitrification Building:
POl Embed Material & Nozzle Boxes
P02 Shield Windows, Shields & Cart
P03 Manipulators, Plugs & Cart
P04 Main Process Crane & Controls
P05 Process Vessels & Associated Equipment
P06 Melter/Turntable & Associated Equipment
P07 Gamma Canister Level Detection System
P08 Final Canister Decontamination Equipment
P09 Plug Welder Station Equipment
P10 Inner Canister Closure/Temperature Survey System
Pl11 Jumper Material & Fabrication
P15 HP Monitoring Equipment
P16 Closed Circuit TV Equipment
P17 Laboratory Equipment
P18 Shop Maintenance Equipment
v.2.2.2 Support Facilities
Y.2.2.2.B Manipulator Repair Building:
P18 Shop Maintenance Equipment

044/33514/012 Cc-6



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

DOE Contract DE-AC06-86RL 10838

PSWBS LEVEL
12345 6
v.2.2.2.c
POl
P11
v.2.2.2.D
Pl4
P15
v.2.2.2.E
P15
P17
P18
V.2.2.2.F
P15
) v.2'2.2.I
P15
v.2.2.2.3
P12
P13
v.2.3
v.2.3.1
v.2.3.1.A
co02
C03
Co4
co8

Fi )R TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457

SD-HWV-RCD-001 Rev. 0

DESCRIPTION

RLST/WHT Facilities:

Embed Material & Nozzle Boxes
Jumper Material & Fabrication

Support Builcd”® :

DCS Equipment
HP Monitoring

Service Building:

HP Monitoring

& Software
Equiptr 1t

Equipment

Laboratory Equipment
Shop ‘Maintenance Equipment

Canister Storage

HP Monitoring

Building:

Equipment

Fan House & Stack:

HP Monitoring

Equipment

Switchgear/Generator Building and Yard:

Standby Generators
13.8kV Switchgear

Construction

Process Facility

Vitrification Building: (1)

Vitrification
Vitrification
Vitrification
Vitrification

(1) Facility also includes DCS/HP

044/33514/012

Building Foundation & Shell to Elevation 709
Building Shell & Embeds

Building Internals & Architecture

Building Cell Internals

installation package, COS5.

c-7
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PSWBS LEVEL
12345 6 DESCRIPTION
V.é.3.2 Support Facilities
V.2.3.2.A Site Work:(l)
col Site Preparation & Temporary Facilities
C06 RLST/WHT Transfer Line and Tie-Ins
Cl5 Outside Utilities & Tie-Ims
Clé 13.8kV Pole Lines
Ccl7 Final Site Work
Vv.2.3.2.B C07 Manipulator Repair Buildi: (1)
o
2.3.2.C Cl( RLST/ "1 :ildities(l)
o~ v.2.3.2.D Cl1 Support Building(l)
vV.2.3.2.E Cl1 Service Buil .ng(l)
" V.2.3.2.F Cl0 Canister Storage Building(l)
- V.2.3.2.G Cl0 Canister Load Out Facilities
| V.2.3.2.E Cl2 Sand Filter and Air Inlet Tunmel(l)
. V.2.3.2.I Cl3 Fan House & Stack(l)
s v.2.3.2.3 Cl4 Switchgéar/Generator Building and Yard

V.2.3.2.K C09 Systems Integration Facility
v.2.4 Construction Management

v.2.5 Project Management

(1) Facility also includes DCS/HP installation package, CO5.

044/33514/012 : ’ c-8
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APPENDIX D

ENERGY CONSERVATION

I. SUMMARY

The HWVP Function Design Criteria identifies specific requirements for energy
conservation to be incorporated into the HWVP design. A comprehensive energy
conservation report for the HWVP project shall ! ired in a later phase of
the des’ 1. rer, ! ¢ tiom: 3 st Las bv g
insulation, heat recovery, evaporative cooling, economizer cycles and
automatic controls have been incorporated in the Reference Conceptual Design
(RCD). The HWVP is a one-of-a-kind facility and its energy usage cannot be
related to a similar facility built to 1975 standards.

II. HWVP ENERGY CONSERVATION FEATURES

A. He=%ir~ Ventilati~~, and Air Conditioning (HVA") Heat Recovery

A glycol heat recovery loop is used to recover heat from the
Vitrification Building Zonme 2 and Zone 3 stack. This heat is used
to preheat the Vitrification Building Zone 3 supply air.

Provisions have been incorporated in the design of the Canister
Storage Vault HVAC System to accommodate future heat recovery
coils. Once the vaults are sufficiently filled with heat
generating canisters, this heat would be recovered from the
exhaust air stream and used to heat the supply air stream.

The heat recovery systems are also used to precool the supply air
stream during the cooling season to reduce refrigeration load.

The economic analysis of the heat recovery systems shall be
performed in a later phase of the design.

B. Solar Systems

Solar systems have not been considered for the HWVP in this phase
of the design.

C. Building Envelope "U" Factors

The HWVP buildings (except for the Vitrification Building concrete
walls and the Sand Filter) are insulated to meet the requirements

of DOE General Design Criteria 6430.1 for energy conservation.

The walls are insulated to provide an overall heat transfer
coefficient of 0.07 Btu/hr. ft.? °F. The roofs are insulated to
provide an overall heat transfer coefficient of 0.05 Btu/hr. ft.? °F,

0464/33514/031 D-1
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II. C. Building Envelope "U" Factors (Continued)

.The Vitrification Building hardened areas have thick concrete
walls and heat loss through these walls is minimal. Minimum
insulation is provided over these walls to prevent occurrence of
freezing temperatures in the walls for protection of embedded
piping. The walls are insulated with minimum R = 4 insulationm.

The use of fenestration in hardened buildings is not practical.
The fenestration in other buildings shall be kept to a minimum.
The percent of fenestration of the gross wall area shall be
determined in a l: 2r phase of the design.

D. Buil4+~~ Systems

1. HVAC rstems

The discussion of building HVAC systems, including fuel type
and reason f« selection shall be provided in the energy
conservation ‘port to be prepared in a later phase of the
design. However, the following energy cons: ation features
"hav been incorporated in the RCD.

a. Prannrarire Cooling

A study entitled, "Alternative Building Cooling Methods
for Vit: fication Building and Canister Storage Building,"
was performed during the RCD phase of the design. The
study concluded that use of direct evaporative cooling

is the most economical method of cooling the Canister
Storage Building. The use of direct evaporative cooling
is maxin zed to conserve energy. '

b.  Faem~== Cycle

In nonprocess areas the use of an economy cycle is
maximized. The outside air is used for cooling as much
as possible without mechanical refrigeration or
evaporative cooling.

Ce Fans

Fans are selected for high operating efficiency.

Variable inlet vanes are provided on the fans which
require modulation. High efficiency motors are specified
for driving the fans.

044/33514/031 A D-2
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1. HVAC Systems (Continued)

d, Air Duct Design

The supply air ductwork is sized for low velocity/low
pressure for energy comservation. The supply ductwork
is insulated to minimize heat gain and loss.

2. Trnrariny Tiahtrina

I'" :h efficiency f11 res 1t 1 i "1g 1s prov: d ~ : . work
and operating areas such as contrrol rooms, hallways and
offices. In remote locations of high bay areas, low
maintenance lighting fixtures with high pressure sodium (HPS)
lamps are provided to minimize energy requirements. High
power factor ballasts (90 percent or greater) are provided
with fluorescent and HPS lighting units.

Automatic and Supervisory Control Features

All HVAC systems are provided with automatic controls for
temperature control and system operation. The details of HVAC
controls shall be included in the energy conservation report to be
prepared in a later phase of the design.

Total A~-ual Energy Use Rates

The total annual energy use rate for the facility is approximately
56.8 million KWH of electrical energy and 118 million pounds of
225 psig steam as determined for the HWVP Life Cycle Cost Analysis
in the RCD (Appendix F). The HWVP is a unique facility and its
energy usage cannot be related to a similar facility built in
1975.

Provisions to meter use of electrical emergy are included in the
RCD. All significant utilization of energy within the HWVP
facility 1is metered in the primary distribution center within the
Switchgear/Generator Building, as required by DOE Order 6430.1.
Permanent metering units are installed in the main 15 kV
switchgear for the incoming power lines. Permanent metering is
also provided with the switchgear branch feeders supplying major
load centers in the Vitrification Building, Service Building and
the Fan House Building.

The output power for each standby genmerator is also metered during
the standby operation of generator units.

044/33514/031 D-3
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APPENDIX E

ENVIRONMENTAL PROTECTION EVALUATION

An Environmental Impact Statement for Disposal of Hanford Defense, High-Level,
Transuranic, and Tank Wastes (HDW-EIS) is being prepared and encompasses
construction and operation of the Hanford Waste Vitrification Plant (HWVP).
The Draft Enviro :ntal Impact Statement, Dispos=! of HW=nf~»d Nafanse, Wigh-

Le Tr: sura~*~, and Tank Waste (DOE 1986) was releaseu rur coument in
Apris 1986 and aescribes + HWVP facility ° j;eneral, estimates operational
1 1ses, and t 1 fo v of 1 fo

The analyses in the D: It HDW-EIS provide a preliminary indication that the
environment .ampacts associated with the construction and operation of the
fac: ity a1 nimal. Issuance of the Final HDW-EIS based upon a preliminary
HWVP conceptual design will be sufficient to satisfy the documentation
requirements of the National Environmental Policy Act (NEPA), 42 USC 4371 et
seq. As the definitive design progresses, environmental compliance analyses
will be performed to:

o Evaluate the performance of the glass waste form

o Determine that the environmental impacts from the operational
releases do not significantly differ from those predicted in the
Final HDW-EIS

o Identify any additional NEPA documentation that might be required.

Issuance of the Final HDW-EIS will fulfill the environmental documentation
requirements of DOE Order 5440.1A.

A checklist (Table 1) of potential environmental impacts (DOE Order 5440.1A
[DOE 1987]) has been completed. Items on the checklist that are marked '"yes"
and assessed in the Draft HDW-EIS are listed in Table 2. Those that are
marked "yes" and not assessed in the Draft HDW-EIS are discussed below:

Alr

Item f, Construction and Operations
The construction and operation of the HWVP will be subject to the requirements
of 40 CFR 60 - 40 CRF 61. 1ese regulations specify hazardous air pollutant

emission limits, including radionuclides, resulting from operations and the
pe: .tting requirements for construction and operatiom.

044/33514/044 E-1
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Waf-nv_-

Item a, Operations

Under normal operating conditions, neither radiocactive nor dangerous wastes
(Washington Administrative Code (WAC) 173-303) will be in the liquid effluents
released to the environment.

An engineering study on the management of liquid effluents from HWVP is scheduled
for completion in the first quai :r, 1988. The study will establish a plan

for segregating, classifying, and handling liquid effluents. It is projected
that strategies that are similar to the following will be adopted. Liquids
from clean area sanitary drains would be discharged to a sanitary septic system.
Utility steam condensate and cooling tower 1~ wdown would be discharged to

B Pond. Nonradioactive but potentially dangerous liquid waste streams would

be transferred to a solar evaporation tank. Low-level liquid radioactive

was would be m° d with ¢ mntitious lids : { rout fac’” ty ai  d:
posed by shallow land burial. Transuranic liquid wastes resulting from HWVP
operations would be recycled through the plant and thus not released as an
effluent.

Item b, Operations

The liquid effluents released to B Pond would likely be thermally warmer than
natural streams and impoundments. Since the releases would not be made directly
into natural streams or impoundments, the effects of the thermal discharges on
the natural environment should be minimal.

Item g, Construction and Operations
Monitoring wells will be installed around HWVP to monitor the groundwater
quality in the preconstruction phase (e.g., to establish a baseline) and the
operational phase of the facility.

Item k, Construction and Operations

An 01l or Chemical Spill Control and Prevention Plan will be required for HWVP
for both the construction and operation of the facility.

Land Use

Item d, Construction
Excavation and construction activities would generate both volumes of excavated
soll and solid debris associal | with normal construction activities. A spoil
area will be established near the 200 Areas for the excavated soil. The spoil

pile will be stabilized as soon as practical after emplacement. The location
and size of the spoil pile will be determined prior to construction. It is

044/33514/044 ' ' E-2
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likely that the excavated soil would be used as "fill" at solid waste disposal
sites at Hanford and the debris from construction would be disposed onsite in

accordance with established policies. Small volumes of radioactive waste will
be generated during the tie-in of transfer lines to existing facilities.

Item d, Operations

Operation of the HWVP would generate various ¢ :egories of solid wastes.
Nonradioactive wastes which are not designated dangerous (WAC 173-303) would

be disposed of in a sanitary landfill. Sanitary wastes will be disposed of in
a septic system. Nonradiocactive, dangerous wastes would be packaged and segre-
gat |1 fore shipment to a licensed treatment, storage, and disposal facility.
Low-level radioactive and low-level mixed wastes would be packaged and dis-
posed of onsite, in accordance with established procedures and controls.
Transuranic wastes would be packaged and placed in retrievable storage onsite
before shipment to a geological repository.

Ganawal

Item a, Construction and Operations
The construction and operation of the HWVP will be in accordance with the
provisions of the Resource Conservation and Recovery Act (i.e., RCRA) as imple-
mented in 40°CFR 260-270 and WAC 173-303.

Item b, Construction
Excavation and construction of the HWVP would increase noise levels in the
immediate vicinity of the construction site. However, the remote location of
the 200 East Area prevents any detectable increase in offsite noise levels.

Item ¢, Construction
To support the completion of the Final HDW-EIS, an archaeological survey and

assessment has been scheduled for the HWVP construction site. Because the
proposed site is within the fenced 200 East Area, it is anticipated that no

~undiscovered archaeological, historical, or Native American religious sites

will be found. If there is a finding and the U.S. Department of Energy (DOE)
and the State of Washington determine it to be significant, an acceptable
resolution of the issues would be obtained prior to constructiom.

Item d, Operations
The operation of the HWVP will require the use of carcinogenic, pesticides,

and toxic substances. Radioactive materials are carcinogenic, and certain
chemicals used in the process are toxic.

044/33514/044 E-3
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TABLE 1

POTENTIAL ENVIRONMENTAL IMPACTS

CONSTRUCTION OPERATION

Yes No Yes No
1. Air Will the proposed project/activity:

a. Result in any gaseous discharges to the

environment? X* i X%
b. Result in any particulate of droplet

releases to the environment? X* _ X*
c. Result in any thermal discharges to the

atmosphere? X* X*
d. Cause any other atmospheric disturbances? X X
e. Violate any Federal/State or Local emission

standards? X X
f. Be subject to Federal or State standards of

performance for new stationary sources?

(see WAC 173-400-115) X X
g. Violate any applicable ambient air quality

standards (e.g., CO, hydrocarbons, partic-

ulates, NO,, etc.)? ‘ X X

2. Water Will the proposed project/activity:

a. Result in any liquid discharges to the

environment? X X
b. Discharge heat to surface or subsurface

water? ¥  __
c. Alter stream flow rates? _ v X
d. Significantly alter natural evaporation

rates? v _ X
e. Release soluble solids to natural waters? Y X

*See Table 2,

044/33514/044 E-4
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TABLE 1

POTENTIAL ENVIRONMENTAL IMPA"T< (Continued)

CONSTRUCTION OPERATION

f. Interconnect aquifers? X v
g. Require inmstallation of wells? v _ v
h. Require review/permit under the

Federal National Pollutant Discharge

Elimination System? X X
1. Require a Corps of Engineers or other

permit? X A
j. Violate any State water quality standards

(cop, BOD, TOC, DO, IDS, pH, temperature,

etc.)? , . X X
k. Require an 0il or Chemical Spill Comtrol

and Prevention Plan Y X

3. Land Use Will the project:

a, Conflict with existing zoning or land use? X X
b. Be located on the 100-yr or 500-yr flood-

‘plain? X X
c. Be located on wetlands? X X
d. Generate a volume of solid waste for

disposal? X X

(1) Hazardous? X X

(2) Radioactive? X X .

(3) Other? X X
e. Cause erosion? ‘ X _ X
f. Be located on the Arid Land Ecology

Reserve? X X
g. Conflict with Natiomal Envirommental

Policy Act activities? X X
h. Impact prime or unique farmland? — X X

044/33514/044 E-5
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ITEMS ADDRESSED IN THE DRAFT ENVIRONMENTAL IMPACT STATEMENT DISPOSAL
OF HANFORD DEFENSE, HIGH-LEVEL, TRANSURANIC AND TANK “A<TES (DOE 1986)

‘Issue

1., 4¢=- Will the proposed
project/activity

a. Result {n any gaseous
discharges to the
environment?

b. Result in any partic-
ulate or droplet
releases to the environ-
ment?

¢. Result {n any thermal
discharge to the
atmosphere?

4. Genc=-": Will the proposed
project/activity

g. Require long-term commit-
ment of nonrenewable
- resources?

h. Require new utilities
or modifications to
ex{sting utilities?

i. Increase offsite
radiation dose?

Construction

Yes

Yes

Yes

Yes

Yes

No

Operation DOE 1986

Yes

Yes

Yes

Yes

Yes

Yes

Tables C.9, C.10, and C.11

Tables C.9 and C.10

Tables C.10 and C.11

Tables C.3 and C.4

Page C.4

Tables C.5, C.6, C.7 and C.8

044/33514/044
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APPENDIX F

LIFE CYCLE COST ANALYSIS

DOE Order 6430.1 requires that the design of facilities have as an objective

1 1imizing consumption of nonrenewable energy on a life cycle cost effective.
basis. Subpart A, "Methodologies and Procedures for Life Cycle Cost Analyses,"
of 10 CFR part 436 establishes a methodology for estimating and comparing the
life cycle costs of Federal buildings and for determining life cycle cost-
effectiveness. A life cycle cost analysis was performed as part of the Refer-
ence Conceptual Design for the P. As specified by the O&EC and in the 1985
Annual Supplement to the NBS Handbook 135 (NBSIR 85-3273), for federal
nonenergy conservation projects which require energy price forecasts, a

10 percent discount rate is currently required to be used for determination of
the present value of future investment, energy, and operating and maintenance
costs. The results are presented in the format of Exhibit 5.1 of NBS

Handbook 135, i.e. "New Building Design LCC Worksheets."

044/33514/026 F-1
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I. PROJECT DESCRIFTION
AGENCY: Departaent of Energy

ADDRESS: STREET
CITY/COUNTY Hanford
STATE Washington
Dof RESION 10

PROJECT CONTACT PERSON:  NAME
POSISTION
TELEPHONE

BUILDING OR FACILITY DESCRIPTION: Muclear

NEW BUILDING DESIGN LCC NORKSHEETS

ste processing facility

LASSIFICATION FOR ENERSY CHARGES: Industrial

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457
SD=-EWV=-RCD-001 Rev. 0

PROCECT DESCRIPTION: Vitrified ste processing facility including buildings, installation of all
equipaent, offsites and engineering

EXPECTED BUILDING OR SYSTEM LIFE: 40 years or greater

ESTIMATED BUILDING OR SYSTEM INVESTMENT COST: 688,300,000 (total installed cost)

ENERSY INFORRATION:

Energy Type: Electricity

Arnual Quantity

5.8BE+07 kwh

Energy Typa: Steas

e o S o men s =

. hanual Quantity

1.18BE+08 1b

PERIOD OF STUDY:

NUNSER OF YEARS COVERED: 235

DISCOUNT RATE: 101

044/33514/026

Price Unit

Price Unit

1998 (start-up)

30,0294 per knh

$7.88 per 1000 1b

To 2022 {end year)

BASE YEAR: : 1988

F=2
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NEW BUILDING DESIGN LEC WORXSHEETS (Continued)

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457
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A. Calculating the Prasent Value of Energy Costs

! {1) H (2) : {3 H 4 ! (3)
H } Base-Year ! iEscal. Adjusted:
iAnnual Units iEnergy Price | Base-Yesar | Present Worth ! Present Value
Type { Purchased ! Per Unit (Energy Costs !  Facter i\ of Energy Cost
! i fper kwh) ¢ H !
Electricity - kuh v S.68EH07 | $0.0294 81,471,000 ; 4.9150 | $8,213,000
H iBase Charge | [ '
i iDesand 1 : i
| ] (] ) ] 1]
! {Tise of Day | H :
: : i ; }
} iCapacity i i i
i i0ther i H }
: i{per 1000 1b)! : !
Stean - lbs t 1.188E+08 ¢ $7.88 ¢ $935,000 ! §,2688 | 3,996,000
TOTAL toanx HE ¢34 LI 3 4 ' 1XXX i $12,209,000
B. Calculating Investzent fosts for the He--BuiIdinq Design
{1} PY Est  ted Actual Investmsent Costs for the New Building Design $426,063,000
(2) Investsent Cost Adjustaent Factor X 1
{3} Adjusted Investaent Costs $426,063,000




U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86RL 10838

NEW BUILDING DESIEN LCC WORKSHEETS (Continued)

FLUOR TECHNOLOGY, INC.

Advanced Technology Division
Fluor Contract 8457

SD-HWV-RCD~001 Rev. 0

C. Calculating the Annually Recurring (Nonfuel) Operation and Maintenance (OWM) Costs

H (1) ! {2) H {3
{ Amount of Annually { Modified |  Present Value of Annually
! Recurring Caosts in { UPW Factor ! Recurring Costs
Ites | Base Year Dollars i :
Noraal Maintenance Materials 6,354,000 ! 3.54%94 | $24,450,000
Unplanneg Maintenance H 3,504,000 & 3,849 | $21,188,000
Operating % Maintenance Labor | 24,024,000 : 3.8494 ! $92,482,000
Consumable Chemical Usage ; 1,787,000 @ 3.84% | $6,879,000
Radwaste Disposal Costs ! 1,892,000 i 3.8494 | $7,283,000
Fixed Operational Cost } 1,440,000 } 3,849 | $5,543,000
fissessaents | i :
TOTAL H XXX iorxxx H $157,833,000




U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

DOE Contract DE-AC06-86R 110838

NEW BUILDING DESIEN LLC

WORKSHEETS (Continued)

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457

SD-HWV-RCD-001 Rev. 0

D. Calculating Nonannually Recurring (Nonfuel} OM Costs, Repalcesent Costs, and Salvage Value

(1) ! (2) H 3 H (4) H {3) : (8 H n LIt}
Year in Which iAsount of Non! Rmount of | Raount of | SPY t PV of Kan- | PY of i PV of
Expenditure to ! Asnually | Replacesent iSalvage Valuei Factors | Annually | Replacesent | Salvage
Jccur Recurring OWMI  Cast i (Base Year $)! i Recurring 0M ! i Value
i (Base Year $))(Base Year $)! i ! ' '
' ! : —-_ -_;.. H ' '
i H : ' H d :
2023 iDecontasination & 1 {71,569,400)} 0.0338 | ! 1{2,546,733)
iDecoanissioning H : : H i
: ' ! : : : :
TOTAL ¢ 1X1X ! XXX ! 1XIX ' IxIX ! H 112,547,000)
H f : i : ! '
E. Calculating the TLCC
(1) . Present Value Energy Casts $12,209,000
(2) Present Value Adjusted Investsent Costs + $425,043,000
{3) Prasent Value of Annually Recurring (Nonfuel) OiM Costs + $157,835, 000
(4) Present Value of Nonannually Recurring (Nonfuel) O%M Costs + 30
(3) Present Value of Replacesent Costs + 30
{8) Present Value of Salvage - ($2,547,000)
(7) TLCC of the New Building or Systes Design z $598, 654,000
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BASE YEAR = 1988

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457

SD-HWV-RCD-001 Rev. 0O

COMPONENTS OF LIFE CYCLE COSTS

Note: The values for asterisked {#) components of Life Cycle

'Custs include 3 201 contingency

SCHEDULE A
CONSTANT DOLLAR ESCALATION FACTORS - CONSTRUCTION
(From 1-87 to Mid Year 1988)

{ Cus. !
Period { Rate IFactor
Froa 1-1-87 H '
to 4-30-88 1 3.981:1.0398

i i Estisate |  Claost i Estimated iConstant DollariBase Year Estisate
H Cosponent |  VYear ! Frequency | Nominal § iEscalation Rate! Constant Dollars
; H ' ! ! |

iEquiv. Total Installed Cost i 1987 ilLusp Sus ! 688,300,000 iPer Schedule A | - 715,694,000
' ! ! H 1O F (to '88) |

1Salvage Value!Decpasissioning)! 1987 iLump S ¢ (68,830,000) iPer Schedule A ! {71,549,400)
H H H H & F (to '88) !}

iNoraai Naintenance Materials | 1988 | Annual P 6,334,000 | 0 & 000
H i i i i i

iUnplanned Maintenancei#) ' 1987 |  Annual ¢ 3,293,000 iPer Schedule A ! 3,504,000
H H : 4 i {to '88) H

iOperating % Maint. Labor(#) | 1988 ¢  Annual 124,024,000 § 01 24,024,000
) ] 1 ) 1] t

) ¢ 1 [) ] [

iElect. Energy Usage Costs(#) | 1968 |  Annual V1,471,000 iPer Sched. B I 1,671,000
[] ) ) 1 ] []

1 1} ] : 1 ] [}

iSteas Usage(#) ! 1988 | Annual ! 936,000 1501 Sched. £ | 936,000
H | i ! ' {coal) i

iConsusable Chesical Usage{#) | 1988 |  Annual ¢ 1,787,000 ¢ 0! 1,787,000
[) [) ] ) (] 1

{Radwaste Disposal Costsi#) H 1988 |  Anpual 1,892,000 ! 01 1,892,000
iFixed Oper. Cost Assess'ts(#} | 1988 {  Annual i 1,440,000 | 0! 1,440,000
[} 1 2 1] ] ]

~



FLUOR TECHNOLOGY, INC,
Advanced Technology Division

U.S. DEPARTMENT OF ENERGY

Hanford Waste Vitrification Plant

Richland, Washinaton

Fluor Contract 8457

‘AC06-86RL 10838

DOE Contract [

SD-HWV-RCD-001 Rev. O

SCHEDULE C

ESCALATION ADJUSTED UNIFORM PRESENMT WORTH FACTOR

SCHEDULE B

ADJUSTED UNIFORM PRESENT NORTH FACTOR

FOR INDUSTRIAL ELECTRICITY
(Ref: RHD % Table Cb-10, Region 10, NBS Publication 709)

FOR COAL FUELED INDUSTRIAL ENERSY

(Ref: Table Cb-10, Region 10, NBS Publication 709)
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FLUOR TECHNOLOGY, INC.
Advanced Technology Division

U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richiand, Washington

Fiuor Con
SD-HWV~-RCD-001 Rev. O

3457

DOE Contract DE-AC06-86R1.10838

SCHEDULE E
ADJUSTED UNIFORM PRESENT WORTH FACTOR

SCHEDWLE D

ESCALATION ADJUSTED UNIFORM PRESENT WORTH FACTOR

FOR NO ESCALATION

(End of Year Payaments)

FOR 501 SCHEDULE C ¥ 50T ZERO ESCALATION
(End of Year Payments)
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U.S. DEPARTMENT OF-ENERGY
Hanford Waste Vitrification Plant

Richla Washir »in

DOE Contract DE-AC06-86R 1.10838

SCHEDULE F

CONSTRUCTION ESCALATION TABLE
USING SCHEDULE A ESCALATION

(nillions of dollars)

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457
SD-HWV-RCD-001 Rev. 0O

! Percent iEstimate iEstimatiEscal- iEst. in | PV
Year iExpended | 1997 & 11988 $ iator iConst § (Expend.
1988 ! 11 7.2V 71.31 100! 7.5 1 1.3
1989 ! 17 9.3 ¢ 971 L.00! 9.7 ! 8.8
1990 | a0 22,270 8.3 1,000 8.3 234
1991 ¢ Iy 48,9 % S0.8¢ .00 S0.8% 38.2
1992 1 141 9.3 9.1 0 L.00%  99.1 1 81T
1993 | 187 125.1 ¢ 130.1 4 1,00 ¢ 130.1 %1  BO.B
1994 | 1610 110.2 § 11480 1.00 1 11461 BA7
1993 ¢ 221 150.7 ¢ 136.7 ¢ 1,00 § 1547 ¢ BO.4
1994 | 142 5.7 % 9.3 L.00 . 99.3 %  4b.4
1997 | 3L 18.7 ¢+ 19,41 1,00 19.4 ! 8.2
Total 1007} 88,3 1 TIS.7 1 xxx 1 TS 7 ) 421
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U.S. DEPARTME ~OF ENERGY ' FLUOR TECHNOLOGY, INC.

Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington Fluor Contract 8457

DOE Contract DE-AC06-86RL 10838 . SD-HEWV-RCD-001 Rev. 0O
APPENDIX G

PLANT FORCES WORK REVIEW

Construction, alteration, and/or repair of public buildings or public works of
the United States currently costing in excess of $2,000 are subject to the
requirements of the Davis-Bacon Act. Work that may be performed by plant (or
other nonconstruction) forces is referred to as "non-covered."” '"Covered" work
indicates that the task must be performed by construction personnel, or under
special conditions nonconstruction personnel receiving construction level
compensation.

The E 1ford Waste Vitrification Plant is a major system acquisition and
involves the construction of new facilities. Therefore, all activities
necessary to achieve a functional plant ready for operational testing are
considered as "covered" work. It is currently expected that the vast majority
of this covered work will be performed by construction forces under their ownm
supervision and control. Kaiser Engineers Banford Company construction forces
will directly perform those activities requiring cleared personnel and may
also perform selected installation activities.

Presently conceived "non-covered” work would be associated with connections to

existing services and utilities and software verification. These areas will
be clarified by the Davis-Bacon Review Process.

044/33514/045 G-1
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U.S. DEPARTMENT OF ENERGY FLUOR TECHNOLOQGY, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richiand, Washington Fluor Contract 8457

DOE Contract DE-AC06-86RL 10838 SD-EWV-RCD-001 Rev. 0O

APPENDIX H

PHYSICALLY HANDICAPPED ASSESSMENT

To the extent practical, the Hanford Waste Vitrification Plant (HWVP) can
accommodate handicapped persomnel. Special parking places are designated in
the parking area. Handicapped access to the Vitrification Building and other
hazardous areas is precluded. Audible and visual alarms are used for
continuous air monitoring and effluent monitoring systems. Fire and emergency
evacuation alarms are audible o1 " .

044/33514/029 B-1
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U.S. DEPARTMENT OF ENERGY ’ FLUOR TECHNOLOGY, INC.
Hanford Waste Vitrification Plant Advanced Technoiogy Division

Richland, Washington ’ Fluor Contract 8457
DOE Contract DE-AC06-86RL 10838 SD-HWV-RCD-OOI Rev. 0O

APPENDIX I

DRAWING LIST

This section contains a listing of the drawings prepared for the Reference
Conceptual Design.

The drawings provide the basis upon which the material and equipment take-offs
were developed for the cost estimate.

044/33514/037 I-1




U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richiand, Washington

DOE Contract DE-AC06-86R L 10838

. Drawing List

Title

FLUOR TECHNOLOGY, INC.
Advanced Technology Division

Fluor Contract 8457

SD~-HWV-RCD~-001

General Title, Area Map and Perspective

Civil Facility Plot Plan Railroad, Paved Aécess, Roads,

Civil Cooling Tower Fdn and Zone 1 Stack and Fdn

Civil Utilities, Power, Laydown Areas, Roads and Fences

Civil Composite Plan and Foundation Location Plan

Manipulator Repair Bldg lst & 2nd Floor &

Tunnel Plan

1st Floor
Mezzanine
2nd Floor
3rd Floor
4th Floor
3rd Floor
Roof Plan

Plan

Level Plan

Plan
Plan
Plan

Longitudinal Sections
Transverse Sections
Miscellaneous Bldg Sections

East & West Elevations
North & South Elevations

Manipulator Repair Bldg Elevations and

Canister Storage Bldg Basement Plan and

Canister Storage Bldg lst Floor Plan

Canister Storage Bldg 2nd Floor and Roof Plans

Canister Storage Bldg Elevations

Fan House lst Floor, 2nd Floor & Roof Plan

Fan House Bldg Elevations & Section
Sand Fllter Basement, Tunnel, and Roof Plan
Sand Filter Sections
Support Bldg lst Floor & Mezzanine Plans
Bldg Elevations & Section

Service Bldg lst Floor & Mezzanine Plans
Service Bldg Roof Plan

Number

General
SK-=-2-90900

Civil
SK-2-90904
. Utilities and Feed Lines
SK-2-90906

Construction Facility
SK-2-90911
SK-2-90913

Architectural
SK-2-90914 Architectural Vit Bldg
SK-2-90915 Architectural Vit Bldg
SK-2-90916 Architectur: Vit Bldg
SK-2-90917 Architectur: Vit Bldg
SK-2-90918 Architectur: - Vit Bldg
SK-2-90919 Architectur: Vit Bldg
SK-2-90920 thitectural Vit Bldg
SK-2-90921 Architectur: Vit Bldg
SK-2-90922 Architectur: Vit Bldg
SK-2-90923 Architectural Vit Bldg
SK=-2-90924 Architectur: Vit Bldg
SK-2-90925 Architectural Vit Bldg
SK-2-90926 Architectur: Vit Bldg
SK-2-90927 Architectur:

Roof Plans
SK-2-90928 Architectural
' Sections
SK-2-90929 Architectura
Sections

SK-2-90930 Architectural
SK-2-90931 Architectural
SK-2-90932 Architectural
SK-2-90933 Architectural
SK-2-90934 Architectural
SK-=2-90935 Architectural
SK-2-90936 Architectural
SK=2-90937 . Architectural
SK-2-90938 Architectural Support
SK-2-90941 Architectural
SK=2-90942 Architectural
SK-2-90943 Architectural Service

044/33514/037

Bldg Sections & Elevations
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richiand, Washington

DOE Contract DE-AC06-86RL 10838

Number
SK=-2-90945

SK-2-90946

SK-2-90950
SK-2-90951
SK-2-90952
SK-2-90¢ }
SK-2-90954
SK-2-90955
SK-2-90957
SK-2-90963

SK-2-90965

SK-2-90966
SK-2-90967
SK~-2-90969
SK-2-90973
SK~2-90975
SK-2-90976
SK- 10978

SK-2-91192
SK=2-91193
SK-2-91194
SK=-2-91195
SK=2-91196
SK=-2-91197
SK=-2-91200
SK=-2-91201
SK=-2-91202
SK=2-91203
SK=2-91204
SK=-2-91205
SK=2-91206
SK=-2-91207
SK=2~91208
SK=-2-91209
SK=2-91210
SK=2-91211
SK-2-91213
SK=-2-91214
SK-2-91215
SK=-2-91216
SK=-2-91218

044/33514/037

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457

SD-HWV-RCD-001 Rev. O

Title

Architectural Switchgear/Generator Bldg Floor, Roof &

Basement Plans

Architectural Switchgear/Generator Bldg Elevations &

Sections

Equipmer* Arrangements

Equip Arrangement
Equip Arrangement
(ulp Arrangement
/ulp Arrangem« :
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Roof Plans
Equip Arrangement
Sections
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Basement Plans
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement
Equip Arrangement

Vit Bldg Tunnel Plan

Vit Bldg 1st Floor Plan

Vit Bldg Mezzanine Level Plan

Vit Bldg 2nd .cor Plan

Vit Bldg 3rd Floor Plan

Vit Bldg 4th Floor Plan

Vit Bldg Roof Plan

Manipulator Repair Bldg lst & 2nd Floor &

Canister Storage Bldg Basement Plan and

Canister Storage Building lst- Floor Plan
Canister Storage Bldg 2nd Floor and Roof Plans
Fan House Bldg lst Floor, 2nd Floor & Roof Plan
Support Bldg lst Floor & Mezzanine Plans
Service Bldg 1lst Floor & Mezzanine Plans
Service Bldg Roof Plan

Switchgear/Generator Bldg Floor, Roof &

CPC Cell Plan

CPC Cell Elevation

CPC Cell Section

CPC Cell Section Penetration Locations
Waste Hold Tank

Receipt & Lag Storage Tank

Canister Decontamination Cell Plan
Canister Decontamination Cell Elevation
Canister Decontamination Cell Sections
Canister Decontamination Cell Section
CDC Crane Envelopes & Viewing Plan
WIC Plan '

WIC Elevation

WIC Section

WIC Smear Test Station Plan

WTIC Smear Test Station Section

WIC Smear Test Station Section

WIC Crane Envelopes & Viewing Plan
Melter Cell Plan

Melter Cell Section "A-A"

Melter Cell Section B

Melter/Turntable Assembly

MC Crane Envelope & Viewing Plan
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

DOE Contract DE-AC06-86RL10838

¥ oz
SK-. 11219
SK-2-91220
SK-2-91221
SK-2-91222
SK=-2-91224
SK=-2-91225
SK-2-91226
SK=-2-91227
SK-2-91229
SK-2-91230
SK-2-91231
SK-2-91232
SK-2-91233

2=-91234
. 2=91235
SK-2-91236
SK-2-91237
SK-2-91238
SK-2-91239
SK-2-91240
SK-2-91241
SK-2-91242
SK=2-91243
SK~-2-91246
SK=2-91247
SK-2-91248

SK-2-91249

SK-2-90716
SK-2-90717

SK=-2-90720
SK-2-90721
SK-2-90722
SK-2-90723

SK-2-90724
SK-2-90725
SK-2-90726
-SK-2-91280

SK-2-91281

044/33514/037

Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Equip
Space

Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement

rangement -

Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement
Arrangement

Allocation Service Rms., Anmaly. Lab., Analy. Cells, Sample

~

FLUOR TECHNOLOGY, INC.

Advanced Technology Division
Fluor Contract 8457

SD-HWV-RCD-001 Rev. O

Title

REDC Plan
REDC Front Sectional View
REDC Sectiomnal View and Manipulator Reach
REDC EMM Envelope & Viewing Plan
CDMC Plan
CDMC Section
CDMC Section B
CDMC Crane/EMM Envelope & Viewing Plan
Equipment Laydown Area
Equipment Laydown Area
ity Canister ~ itry Tunnel Plan
Empty Canister Entry Tunnel Elevation
MC/CDC Tunnel Plan
MC/CDC Tur :1 Sec' m A&B
; Smear Test :ation Plan
CDC Smear Test Station Sections
CDC Smear Test Station Section
CDC Smear Test Station Section
CDC Smear Test Station Elevation
Canister Exit Tunnel Plan
Canister Exit Tunnel Section
Crane Maintenance Area Plan
Crane Maintenance Area Section
Loadout Tunnel Plan
Loadout Tunnel Elevations

Cell Plan, Elev. & Sections
Equip Arrangement Service Rooms Plan and Section

Process Flow Diagrams

Legend of Symbology for Process Flow and Piping and Instru-
ment Diagrams
Legend of Symbology for Process Flow and Piping and Instru-
ment Diagrams

-

Process Flow Diagram | Frit Receipt and Slurry, Preparation

Process Flow Diagram Canister Handling

Motion Diagram Canister System

Material Balance Summary Dry Fits, Canister, Melter/Turntable
System

Process Flow Diagram Melter/Turntable System

Process Flow Diagram Melter Off-Gas System

Process Flow Diagram Vessel Vent System

Time/Motion Diagram-Feed Prep. System 100 lbs/hr Glass
Production

Time /Motion Diagram-Feed Prep. System 220 1lbs/hr Glass
Production ‘
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Number

SK-2-91282
SK-2-91283
SK-2-91284
SK-2-91285
SK-2-91286
SK-2-91287
SK-2-91288

SK-2-91289

SK-2-90755
SK-2-90756
SK-2-90758
SK-2-90759
SK-2-90760
SK-2-90761
SK-2-90762
SK-2-90764
SK-2-90765
SK-2-90766
SK-2-90767
SK-2-90768
SK-2-90769
SK-2-90770
SK-2-90771
SK-2-90772
SR-2-90773
SK-2-90774
SK-2-90775

SK-2-90776

044/33514/037

ENERGY FLUOR TECHNOLOGY, INC.

Advanced Technology Division
Fluor Contract 8457

SD-HWV-RCD-001 Rev. O

Title

Process Flow Diagram-~-Feed Receipt, Storage, Preparation and
Waste Systems

Process Flow Diagram~Feed Receipt, Storage, Preparation and
Waste Systems '

Process Flow Diagram-Feed Receipt, Storage, Preparation and
Waste Systems

Material and Energy Balance Summary Melter 0ff-Gas System

Material and Energy Balance Summary Melter 0ff-Gas System

Material and = ‘:rgy Ba: e § r Feed Receipt, Storage and
Preparation, and Wast yst

Material and Energy Balance Summary Feed Receipt, Storage and
Preparation, and Waste Systems

Material and Energy Balance Summary Feed Receipt, Storage and
Preparation, and Waste Systems

_Piping and Instrument Diagrams
Feed Preparation

Piping & Instrument Diagram Receipt and Lag Storage Tank
(RLST) .
Piping & Instrument Diagram Receipt and Lag Storage Tank -
(RLST)

Piping & Instrument Diagram Slurry Receipt & Adjustment
Tank (SRAT)

Piping & Instrument Diagram Slurry Receipt & Adjustment
Tank (SRAT) A

Piping & Instrument Diagram Slurry Receipt & Adjustment
Tank (SRAT)

Piping & Instrument Diagram Slurry Mix Evaporator
Condensate Tank (SMECT)

Piping & Instrument Diagram Slurry Mix Evaporator
Condensate Tank (SMECT)

Piping & Instrument Diagram Slurry Mix Evaporator (SME)
Piping & Instrument Diagram Slurry Mix Evaporator (SME)
Piping & Instrument Diagram Slurry Mix Evaporator (SME)
Piping & Instrument Diagram Spent Frit Hold Tank (SFHT)
Piping & Instrument Diagram Spent Frit Hold Tank (SFHT)
Piping & Instrument Diagram Melter Feed Tank (MFT)

Piping & Instrument Diagram Melter Feed Tank (MFT)

Piping & Instrument Diagram Recycle Collection Tank (RCT)
Piping & Instrument Diagram Recycle Collection Tank (RCT)
Piping & Instrument Diagram Decon Waste Treatment Tank

(DWTT)

Piping & Instrument Diagram Decon Waste Treatment Tank
(DWTT)

Piping & Instrument Diagram Decon Waste Treatment Tank
(DWTT)

Piping & Instrument Diagram Waste Hold Tank (WHT)
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington
DOE Contract DE-AC06-86RL 10838

Number

SK-2-90777
SK-2-90779

SK-2-90790
SK-2-90791
SK-2-90792
SK-2-90793
SK-2-90794
SK-2-90795
SK-2-90796

SK-2-90810

SK-2-90811
SK-2-90812

SK-2-90813
SK~-2-90814
SK-2-90815
SK-2-90816
SK-2-90817
SK-2-90818

SK~2-90819
SK~2-90820
SK-2-90821

SK-2-90745
SK-2-90746
SK-2-90747
SK-2-907438
SK-2-90749
SK-2-90750
SK-2-90751
SK-2-90752
SK-2-90753

SK-2-90800
-SK-2-90801

SK-2-90802
SK-2-90803

044/33514/037

FLUOR TECHNOLOGY, INC.
Advanced Technology Division

Fluor Contract 8457

SD-HWV-RCD-001 Rev. O

Title

Piping & Instrument Diagram Waste Hold Tank (WHT)
Piping & Instrument Diagram Sump System and DWTT
Collection System

Melter, Sampling, A~~1lytical

Piping & Instrument Diagram Melter

Piping & Instrument Diagram Melter

Piping & Instrument Diagram Turntable

Piping & Instrument Diagram Liquid Sampling System

Piping & Instrument Diagram Gas Sampling System

Piping & instrument Diagram Water Services to Sampling Lab
Piping & Instrument Diagram Anmalytical Laboratory, Propane

& Nitrous Oxide €

Canister Handli=-~

System

Piping & Instrument Diagram Preliminary Canister Decon-
tamination Chamber

Piping & Instrument

Piping & Instrument

Trolley

Piping & Instrument
Piping & Instrument
Piping & Instrument
Piping & Instrument
Piping & Instrument
Piping & Instrument

and Canister Exit
Piping & Instrument
Piping & Instrument
Piping & Instrument

Temperature Survey Station

Diagram CDC Smear Test Station
Diagram WIC ICC Press and Canister-

Diagram WIC Plug Welder

Diagram WIC Smear Inspection Station
Diagram CDC Smear Test Station Trolley
Diagram Crane Decon Feed Tanks
Diagram Canister Entry Transfer Car
Diagram MC/CDC Canister Transfer Car
Transfer Car

Diagram REDC Utility Supplies

Diagram CDMC Utility Supplies

Diagram Inner Canister Closure &

Piping & Instrument Diagram Dry Frit Handling

Piping & Instrument Diagram Frit Slurry Makeup Tank

Piping & Instrument Diagram Process Frit Handling

Piping & Instrument Diagram Decon Frit Handling

Piping & Instrument Diagram FCDC Service Headers

Piping & Instrument Diagram FCDC Nozzle Feed Pump

Piping & Instrument Diagram FCDC Spray Nozzles

Piping & Instrument Diagram FCDC Grapple & Rinse Cycle

Piping & Instrument Diagram FCDC Spent Frit Handling and
CCTV

Piping & Instrument Diagram Film Coolers, Seal Pot

& Quenchers
Piping & Instrument
Piping & Instrument
Piping & Instrument

Diagram Off-Gas Condemsate Tank
Diagram Scrub Column and Scrub Tank
Diagram Scrub Column and Scrub Tank

I-6
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Number

SK-2-90804
SK-2-90806
SK-2-90807
SK-2-90808

SK-2-90826
SK-2-90827

SK-2-90828
SK-2-90829
SK-2-90830
SK-2-90831

SK-2-90832

SK-2-90833
SK-2-90834
SK-2-90835
SK-2- 1836

SK-2-90837
SK-2-90838
SK-2-90839

SK-2-90840
SK-2-90841
SK-2-90842
SK-2-90843

SK-2-90844
SK-2-90845
SK-2-90846
SK-2-90847
SK-2-90848
SK-2-90849
SK-2-90850
SK-2-90851
SK-2-90852
SK-2-90853
SK=-2-90855

SK-2-90856

SK-2-90857
SK-2-90858

044/33514/037

FLUOF

Title

0ff-Gas

Piping & Instrument Diagram Scrubber, Condenser & HEME
Piping & Instrument Diagram Ruthenium & Iodine Adsorbers
Piping & Instrument Diagram 0ff-Gas Filtration

Piping & Instrument Diagram Vessel Vent System

C~14 Chemi~~1 -=3 Utility Sysr-ms

Piping &
Pip: 3 &

System
Piping &
Piping &
Piping &
Piping &

Instrument
Instrur 1t

Instrument
Instrument
Instrument
Instrument

Feed System

Piping &

System
Piping &
Piping &
Piping &
Piping &

Instrument

instrument
Instrument
Instrument
Instrument

Diagram
Di: :am

Diagram
Diagram
Diagram
Diagram

Diagram

Diagram

Diagram
Diagram
Diagram

Compressors and Dryers
Piping & Instrument Diagram
Piping & Instrument Diagram
Piping & Instrument Diagram Plant, Instrument and

Breathing Air Distribution

Piping &
Piping &
Piping &
Piping &

Formic
Piping
Piping
Piping
Piping
Piping
Piping
Piping
Piping
Piping
Piping
Piping

Systems
Piping &
Piping &
Piping &

Collect

e R R

Instrument
Instrument
Instrument
Instrument

Diagram
Diagram
Diagram
Diagram

Acid Feed Tank

Instrument
Instrument
Instrument
Instrument
instrument
Instrument
Instrument
Instrument
Instrument
Instrument
Instrument

Instrument
Instrument
Instrument
ion

Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram
Diagram

Diagram

Diagram
Diagram

I-7

Decon Solution Makeup Tank
Potassii Permanganate Feed

Sodium Nitrite Feed System
Oxalic Acid Decon Feed System
Sugar Solution Feed System
0ff-Gas Treatment Chemical

KOH/Frit Modifier Feed

Flush Water Feed System
Caustic Storage Tanks
Caustic Feed Tank
Instrument/Plant Air

Plant Instrument Air Receivers
Breathing Adir System

Bottled Gases System

907 Formic Acid Storage Tanks
90Z Formic Acid Feed Tank
Formic Acid Dilution & Dilute

Cooling Tower

Tower Water Distribution
Process Cooling Water System
Melter Cooling Water System
Process Chilled Water System
Nitric Acid Storage Tanks
Steam Desuperheater

Steam Distribution

Process Condensate System
Utility Condensate System
Sanitary Water and Firewater

Process Water System
Nitric Acid Decon Feed System
Regulated Liquid Waste

-HNOLOGY, INC.
Advanced Technology Division
Fluor Contract 8457

SD-HWV=RCD=-001 Rev. O




U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant

Richland, Washington

DOE Contract DE-AC06-86RL10838

¥--mber

SK-2-90859
SK-2-90860
SK-2-90861
SK-2-90862
SK-2-90863
SK-2-90864

SK-2-90865
SK-2-90866
SK-2-90867
SK-2-90868

SK-2-90869

SK-2-91270
SK-2-91271

SK-2-91272

SK-2-91020
SK-2-91021
SK-2-91022
SK-2-91023
SK-2-91024
SK-2-91025
SK-2-91026

SK-2-91027

SK-2-91028
SK-2-91029
SK-2-91030

SK-2-91031
SK-2-91032
SK-2-91033
SK-2-91034
SK-2-91035

SK-2-91037
SK-2-91038

044/33514/037

Title

FLUOR TECHNOLOGY, INC.
Advanced Technology Division
Fiuor Contract 8457

—_—

SD-HWV-RCD-001 Rev.

Piping & Instrument Diagram Floor Drain Catch Tank
Piping & Instrument Diagram Caustic Waste Neutralization
Piping & Instrument Diagram Acid Drain Catch Tank

Piping & Instrument Diagram Acid Waste Hold Tank

Piping & Instrument Diagram Organic Acid Drain Catch Tank

Piping & Instrument Diagram Organic Acid Waste

Neutralization

Piping & Instrument Diagram Solar Evaporation Unit

Piping & Instrument Diag:

57 NAOH Feed System
Piping & Instrument Diagram Decon Air System

Piping & Instrument Diagram Cold Feed Vent System Service

Building Vent System
Piping & Instrument Diagram Cold
Building Vent System

Feed V :rification

Piping & Instrument Diagram Nitric Acid Feed Tank
Piping & Instrument Diagram Process Steam Generator &

Flash Tank

Piping & Instrument Diagram Regulated Drains Collection

Tank

Heating, Ventilation and Air Conditioning Zone Diagrams

HVAC Zone Dwg Vit Bldg Tunnel Plan

HVAC Zone Dwg Vit Bldg lst Floor

HVAC Zone Dwg Vit Bldg Mezzanine

HVAC Zone Dwg Vit Bldg 2nd Floor

HVAC Zone Dwg Vit Bldg 3rd Floor

HVAC Zone Dwg Vit Bldg 4th Floor

HVAC Zone Dwg Vit Bldg 3rd Floor
Plan

Plan
Level Plan
Plan
Plan
Plan

Plan, Mezz. & 5th Flo

HVAC Zone Dwg Canister Storage Bldg Basement Plan and

Sections

HVAC Zone Dwg Canister Storage Bldg lst Floor Plan
HVAC Zone Dwg Canister Storage Bldg 2nd Floor Roof Plans

HVAC Zone Dwg Manipulator Repair
& Roof Plans

Bldg 1st &

i Floor

AC Zone Dwg Fan House lst Floor, 2nd Floor, & Roof Plan
HVAC Zone Dwg Sand Filter Basement, Tunnel and Roof Plan
HVAC Zone Dwg Support Bldg lst Floor & Mezzanine Plans
HVAC Zone Dwg Service Bldg lst Floor & Mezzanine Plans
HVAC Zone Dwg Switchgear/Genmerator Bldg Floor, Roof and

Basement Plans
HVAC Zone Dwg RLST
HVAC Zone Dwg WHT

I-8
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-AC06-86R1L.10838

“1'-!,\AT

SK-2-91101
SK-2-91102
SR-2~91103
SK=2-91104
SK-2-91105
SK~-2-91106
SK-2-91107
SK-2-91108
SK=-2-91109

SK-2-91110
SK-2-91111

SK-2-91112

SK-2-91115

SK-2-91116

SK-2-91120

SK-2-91121
SK-2-91140

SK-2-91141

SK-2-91250
SK-2-91251
SK-2-91252
SK-2-91253
SK-2-91254
SK-2-91260

SK-2-90870
SK-2-90871
SK-2-90872
SK-2-90873
SK-2-90880

044/33514/037

FLUOR TECHNOLOGY, INC.
Advancec . _chnology Division
Fiuor Contract 8457

SD~HWV-RCD=001 Rev. 0

Title

"7AC Flow & Control Diagrams

HVAC Flow & Control Diagram Vit Bldg Zome 1 Supply

HVAC Flow & Control Diagram Vit Bldg Zonme 1 Areas

HVAC Flow & Control Diagram Vit Bldg Zome 1 Exhaust

HVAC Flow & Control Diagram Vit Bldg Zome 3 Supply

HVAC Flow & Control Diagram Vit Bldg Zone 3 Areas

BVAC Flow & Control Diagram Vit Bldg East Side Zone 2
Supply

HVAC Flow & Control Diagram Vit Bldg West Side Zone 2
Supply

HVAC Flow & Control Diagram Vit Bldg East Side Zone 2
Areas

HVAC Flow & Control Diagram Vit Bldg West Side Zone 2
Areas

HVAC Flow & Control Diagram Vit Bldg Zome 2 Exhaust

BVAC Flow & Control Diagram Vit Bldg Stacks & Canister
Storage Bldg Stack

HVAC Flow & Control Diagram Vit Bldg Zone 1 Amalytical
Cell & Sample Cell '

HVAC Flow & Control Diagram Manipulator Repair Shop
Zone 2 & Zone 3 Areas .

HVAC Flow & Control Diagram Manipulator Repair Shop
Glove Boxes and Radio Bench Hood

HVAC Flow & Control Diagram Support Bldg Zone 4 Control
Rooms and Computer Rooms

HVAC Flow & Control Diagram Support Bldg Zome 3 Areas

HVAC Flow & Control Diagram Canister Storage Operating
Area

HVAC Flow & Control Diagram Canister Storage Vault,
Canister Loadout and Shipping

.Electrical

Electrical Drafting Symbols and Abbreviations
Electrical Main One-Line Diagram

Electrical Power Distribution One-Line Diagram
Electrical Power Distribution Ome-Line Diagram
Electrical Power Distribution UPS One-Line Diagram
Main Power Supply/Distribution Equipment Layout

Instrumentation

Distributed Control System Hierarchy

Digtributed Control System Block Diagram

Distributed Control System Block Diagram

H.P. System Block Diagram

Central Control Room and Computer Room Layouts and Console
Arrangements
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

POE Contract DE-AC06-86RL 10838

Number

SK-2-90881
SK-2-90882

SK-2-91061
SK-2-91062
SK-2-91063
SK-2-91064
SK-2-91065
SK-2-91066
SK-2-91067

SK-2-91068
SK-2-91069

SK-2-91070
SK-2-91071
SK-2-91072
SK-2-91073
SK-2-91074
SK-2-91075

SK-2-61287

SK-2-61288/1
SK-2-61288/2

SK-2-61289
SK-2-61290
SK-2-61291
SK-2-61292
SK-2-61293
SK-2-61294
SK-2-61295
SK-2-61296
SK-2-61297
SK-2-61298
SK-2-61299
SK-2-61300
SK-2-61301

044/33514/037

FLUOR TECHNOLOGY, INC. _
Advanced Technoiogy Division -
Fluor Contract 8457

SD-HWV-RCD-001 Rev, O

Titla

Miscellaneous Opstations and Computer Room
DCS Field Operating Statioms

gﬂﬂﬂunication

Communication Vit Bldg Tunnel Plan
Communication Vit Bldg lst Floor Plan
Communication Vit Bldg Mezzanine Level Plan
Communication Vit Bldg 2nd Floor Plan

- Communication Vit Bldg 3rd Floor Plan

Communication Vit Bldg 4th Floor Plan
C.  unication Vit Bldg 3rd Floor Plan, Mezz & 5th Floor )
Plans
Communication Manipulator Repair Bldg lst & 2nd Floor &
Roof Plans '
Communication Canister Storage Bldg Basement Plan and
Sections
Communication Canister Storage Bldg lst Floor Plan
Communication Canister Storage Bldg 2nd Floor and Roof Plan
Communication Fan House lst Floor, 2nd Floor & Roof Plan
Communication Support Bldg lst Floor & Mezzanine Plans
Communication Service Bldg lst Floor & Mezzanine Plans
Communication Switchgear/Generator Bldg Floor, Roof and
and Basement Plans

MELTER/TURNTABLE DRAWINGS BY PACIFIC NORTHWFST LABORATORY

HWVP Melter Turmtable Interface

HWVP Melter Plan View & Overflow Cavity Section

HWVP Melter Plan View Section & Electrode Plenum Elevation
Section

Turntable Plan & Elevation

Turntable Drive Assembly

Melter Thermocouple Installation/Removal System

Melter Liquid Level, Pressure & Air Lift

Melter/Turntable, Bellows Seal & Melter Discharge Insert

Melter Feed Nozzle

Thermowell & Foam Detection Nozzle

Offgas Film Cooler

Vent Jumper to Overflow Section

Melter Wt. Factor Specific Gravity & Pressure

Melter Viewing System

Melter Electrode Assy

Turntable Access Port & Seal Assembly
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Henderson
“irtholomew
Jimenez
Larson
[

Lowe
Matzinger
May
Murkowski
Nankani

: Noordhoff

Riddington
Rieck

Roal
Rosnick
Schu z
Scott (2)
$ah (2)
Shord _
Smith (3)
St 2n
Voogd

. Wiegman
. Williamson
. Wojtasek

Wolfe

. Wodrich

Wright
Zimmer
Iwicker

Dist.






