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1.0 INTRODUCTION 

1.1 General 

1. This Preliminary Design Report (Title I) for the Waste Receiving and Processing (WRAP) 

Module 1 fac ility is submitted to the Richland Operations office of the U.S. Department of Energy 

(DOE-AL) in response to contract DOE-ACOS-91 RL 11946 Statement of Work, Revision 3A. 

2. This Title I design report culminates the WRAP 1 preliminary design efforts performed by 

United Engineers & Constructors (UE&C), which encompassed a period of performance from 6 

February 9 1 through 15 December 91. The Title I design was performed at UE&Cs Denver, 

Colorado offices. 

3. The Title I design submitted specifies a WRAP 1 facility as illustrated in Figure 1-1, that 

achieves the stated DOE-AL functional requirements and is summarized by the follow ing 

parameters: 

Building Size . . . . . . . . . . . . . . . . . . . . . . . . . . 51 ,300 square feet 

Building Type . . . . . . . . . . . . . . . . . . . . . . . . . Pre-engineered Metal Building 

LLW/TRU Drum Throughput . . . . . . . . . . . . . . . 6,825 Drums per Year 

Facility Safety Classification ... .. ·. . . . . . . . . . Low Hazard 

Facility Total Estimated Cost Baseline . . . . . . . . . $53.6 Million 

Facility ntte I Estimated Cost . . . . . . . . . . . . . . $ 53. 6 Million 

4 . The Tit le I design submitted for the WRAP Module 1 Facility consists of the follow ing 

volumes: 

Volume I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . WRAP 1 ntte I Design Report 

Volume II . . . . . . . . . . . . . . . . . . . . . . . . . . . . WRAP 1 Title I Drawings 

Volume Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . WRAP 1 Title I Outline Specifications 

Volume IV . . . . . . . .. . . . . . . . . . . . . . . . . . . . . WRAP 1 Title I Project Cost Estimate 

Volume V . . . . . . . . . . . . . . . . . . . . . . . . . . . . WRAP 1 Title I Engineering Studies 

Vol.ume VI . . . . . . . . . . . . . . . . . . . . . . . . . . . . WRAP 1 Title I Engineering Assessments 

Volume VII . . . . . . . . . . . . . . . . . . . . . . . . . . . WRAP 1 Project Design Criteria 

5. Volume I provides a comprehensive narrative descripti on of the proposed fac ili ty and process 

systems. the basis for each of the systems design , and the engineering assessments that w ere 

performed to support the t echnical basis of the Title I design. The intent of the system description 

presented is to provide DOE-AL/WHC an understanding of the fac ilities and equipment provided 

and the A/E's perspective on how these systems w ill operate. 

6. Volume II provides the complete set of the Preliminary Design drawings. Once reviewed and 

approved these drawings will be baselined for the Title II design effort . 

7 . Volume Ill is a compilation of the outline specifications that w ill form . the basis for 

development of the Title II materials and performance specifications. This volume contains 

abbreviated CSI outline specifications for non-equipment relat ed construction material type items. 

For facility and process mechanical equipment items, data sheets are provided which specify the 

equipment overall design parameters. 

8 . Volume IV provides the Prelim inary Design project cost estimat e for the WRAP 1 facility. 

Included in this volume is the project construction schedule . 

1.0 INTROOUCTION 
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9. Volume V contains the twenty (20) engineering studies that were performed at the onset of 
the project to resolve a number of technical issues identified during the WRAP 1 CDR phase. 

10. Volume VI contains the detail engineering assessments performed on the Title I design. These 
include: 

• Plant Throughput Modeling 
• Shielding Assessment 
• Criticality Assessment 
• Reliability Analysis 
• Energy Management Analysis 
• Design Basis Fire Analysis 
• Architectural Building Code Analysis 

11 . Volume VII is the Project Design Criteria document prepared by UE&C. It sets forth the A/E 
design basis for each system of the WRAP· 1 facility, based upon the DOE-AL Functional Design 
Criteria , Revision 1 and the Supplemental Design Requirements Document, Revision 1. 

o 1 .2 Project Organization 

1. The project is being performed by an Integrated Management Team under the direction of the 
Department of Energy Richland Operations office (DOE-RL). The Integrated Management Team 
consists of: · 

DOE-RL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Project Management 
Westinghouse Hanford Company (WHC) . .. . . · . . ·. . . . . . . . . . . . Operations Contractor 
UE&C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Architect-Engineer 
Kaiser Engineers Hanford (KEH) . . . . . . . . . . . . . . . . . . . . . . . . . Construction Manager 

2. The Integrated Management Team (IMT) is an approach to project management which 
achieves excellence through coordinated participation of team members in accordance with the 
following fundamental principles: 

• 
• 
• 
• 
• 
• 
• 

• 

Assembly of a project team reflecting full spectrum of required expertise . 
Assignment of roles and responsibilities based on recognition of expertise. 
Emphasis on individual performance excellence by all team members. 
Elimination of duplication of effort. 
Focused and efficient checks and balances. 
Commitment to cooperative resolution of issues by all team members. 
Acceptance of objective performance measurement including how to show work quality 
indicators. 
Application of root cause analysis to support true corrective action and recurrence 
control. 

3. The Integrated Management Team organization for WRAP is shown in Figure 1-2. The 
individual organization contractual responsibilities for procurement of goods and services is shown 
in Figure 1-3. 
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FIGURE 1-2 

WRAP lntegrat�d Management Team Organization 

I 

WRAP Technology 

Westinghouse Hanford Co. 

• Technical Basis

• SDRD Development

• Engineering Development

U.S. Department 
of Energy 

! Richland Operations Office

I 

ProJect Integration 

Westinghouse Hanford Co. 

I 
Architect -
Engineer 

United Engineers 
& Constructors 

• Design

• Faclllty Cost

l 
Defense Waste Dlsposal 

Safety 

Westinghouse Hanford Co. 

• Safety Analysis Support

• Baseline Management

• A/E Contract Support
• PSWBS Management

' • Project Budget & Reporting

Construction 
Management 

Kaiser Engineers Hanford 

• Construction Management

• Construction Pk Preparation

• Facility Cost

I 
Quality Assurance 

Westinghouse Hanford Co. 

• QA Management

l 

Operations Manager 

Westinghouse Hanford Co. 

• Operations Input

• Operations Review



9 7 

FIGURE 1-3 
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4. UE&C has executed the WRAP 1 preliminary design using an integrated design team 
consisting of UE&C, British Nuclear Fuels Limited, Inc. (BNFL) and Engineering Design Services 
(EDS) . UE&C, as prime contractor to DOE-RL, has provided the overall project management and 
A/E design services for the project. BNFL has provided a cadre of senior solid waste management 
personnel from their United Kingdom operations, to perform the solid waste process design 
services. EDS is a small business engineering firm located in the State of Washington. They have 
provided the specialized TRUPACT solid waste shipping container design expertise to the project. 
The integrated project team has been located at UE&C's Denver, Colorado offices. A WHC project 
engineer has also been in residence at UE&C's Denver offices during the entire duration of the Title 
I design. 

1 .3 Project Background 

1. In April 1988, the Hanford Defense Waste-Environmental Impact Statement (HOW-EIS) Record 
of Decision (ROD) was issued. The HOW-EIS ROD established the WRAP Facility as the Hanford 
facility that would treat solid TRU waste retrieved from storage and certify this waste as 
acceptable for emplacement in the Waste Isolation Pilot Plant (WIPP), located in New Mexico. By 
issuing the HOW-EIS ROD, DOE established a commitment to the public to construct the WRAP 
Facility at Hanford. Without the WRAP Facility, TRU waste would have to continue to be stored 
at Hanford indefinitely. 

2 . The Hanford WRAP Facility must be provided to satisfy the requirements and correct the 
deficiencies identified above. The scope of the Hanford WRAP Facility will eventually have to 
include treatment for LLW, MW, and TRU waste. By pursuing the WRAP facility in modular 
projects, urgent needs can be addressed earlier, and technology development work can be 
performed on some of the more complex waste treatment problems. 

3 . Kaiser Engineers Hanford (KEH) prepared the WRAP 1 facility Conceptual Design Report 
(Project W-026) for the Westinghouse Hanford Company (WHCl. It was approved by DOE-RL in 
April 1989. Subsequent to the CDR completion, an Advanced Conceptual Design (ACD) effort 
was initiated by WHC/KEH to evaluate alternatives to resolve the technical uncertainties identified 
in the WRAP 1 CDR. Due to a curtailment of expense funding for this effort, the ACD activity was 
terminated shortly after it began. 

4 . Based upon a Brooks Bill competitive procurement process, DOE-RL selected and awarded a 
letter contract to United Engineers & Constructors on 6 February 1 991 , to provide Architect-
Engineering services for the WRAP program. ' 

1 .4 Title I Design Objectives 

1. As stated in UE&C's Project Management Plan, the Title I design development was governed 
by project technical, schedule, and cost objectives. These objectives were derived from the A /E 
Statement of Work. 

2. Technical Objectives of the WRAP Module 1 Architect-Engineer (A-E) services is to provide 
design and engineering services for the purpose of constructing a WRAP Module 1 facility to 
provide characterization/certification for newly generated and retrieved solid contact handled 
radioactive wastes to comply with final disposal waste acceptance criteria as stipulated by the 
requirements of Resource Conservation Recovery Act (RCRA), Washington Administrative Code 
1 73~303 and DOE Order 5820.2A Radioactive Waste Management. The principal design 
objectives are: 
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a) Achieve_ technical adequacy. 

bl Achieve optimum economy in operation and maintenance. 

c) Assure that appropriate consideration is given to the expected period of use, sound 
construction practices, quality assurance requirements, and energy conservation 
requirements. 

dl Assure compliance with DOE policies regarding nuclear safety, criticality safety, radiation 
safety, industrial safety, fire protection, and environmental protection. 

3. Schedule Objectives of the WRAP A-E services are: 

a) To achieve project scope within the conceptual schedule and compliance to DOE-AL and 
TPA milestones. 

bl To develop a master milestone schedule which shows the time phasing and relationships 
of the different jobs to be done, indicating which can be done in parallel and which must 
be done in series, or where overlaps are possible. 

cl To use the master milestone schedule as a basic management tool for monitoring 
progress. 

4 . Cost Objectives of the WRAP A-E services are: 

a) Achieve project scope within conceptual schedule and budget. 

bl Achieve minimum construction cost consistent with functional. programmatic , 
environmentaL security, and safety requirements. 

c) Implement proactive "Design to Cost" program for the duration of the WRAP facility 
design to support achievement of the project cost objectives. 

1 . 5 Title I Scope 

1. The WRAP T Title I design activities performed by UE&C has included performing optimization 
of the reference conceptual design, preparing the preliminary design media, and provid ing 
engineering support to WHC for the PSAR and RCRA Part B Permit Application. 

2. The initial phase of the Title I effort consisted of performing a critical assessment of the 
reference conceptual design. This resulted in the identification of twenty engineering studies that 
were deemed necessary to be performed in order to advance the reference CDR sufficient! y to 
provide a firm technical basis for the Title I design to proceed on. This optimization effort resolved 
all of the technical uncertainties that were identified during the CDR and also provided a cost basis 
for selection of the preferred engineering alternative, to assure the project TEC was nor adversely 
impacted . 

3 . The production effort of the Title I design consisted of preparing design media (drawings and 
outline specifications) that would confirm the design concept and configuration of the facility and 
provide sufficient information to confirm the accuracy of the TEC and a solid basis for the detail 
engineering and design to proceed on . The intent was to produce drawings that specified the 
overall facility layout and equipment locations. The Title I drawings will be reviewed and approved 
as baseline documents to start the Title II phase for the facility. These drawings include only the 
following generic types: 
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• Process and Mechanical Flow Diagrams (Process. Utility. HVAC, Fire) 

• Electrical One-Line Diagrams 

• Computer System Block Diagrams 

• Equipment Arrangement Drawings 

• Equipment Plans & Elevations 

• Instrumentation Arrangement Drawings (HP Monitoring, Safety Alarm, Communication) 

• Building Interior Cross-Sections & Floor Plans 

• Building Exterior Elevations 

• Building Fire Zone Drawings 

• Building Finish Schedules 

4 . UE&C's PSAR engineering support consisted of preparing chapters 4, 5, 6, and 7 for the 
Module 1 PSAR. It also included providing technical support to WHC in the areas of Design/PSAR 
interface and coordination, design criteria update and reviewing the PSAR draft once it is prepared 
by WHC. 

5 . The purpose of the Part B permit application is to obtain approval from the State Regulators 
for operating a treatment. storage, and disposal unit for dangerous waste. UE&C prepared 
Chapters 2.0 Facility Description and 4 .0 Process Information for the Part B Permit. UE&C will 
also provide all the engineering reports and supporting documentation necessary to support the 
Part B Permit application. 

1' 1 . 6 Title I Achievement 

1. Illustrated in Figure 1 -1 is a no-frills functional facility that developed upon first establishing 
the optimum layout of the solid waste process unit operations. Once these requirements were 
established using a program functional analysis approach to achieve them. the administrative and 
support areas were integrated into the floor plan layout that provides an optimum functional 
facility plan, ergonomically designed and material/personnel movement efficient. 

2. The numerous technical issues that confronted the Title I design at the onset have been 
resolved and an overall enhancement of the reference conceptual design has resulted . The WRAP 
1 design now reflects an essentially fully automated solid waste characterization plant utilizing the 
latest generation of computer technology for material movement and data acquisition applications. 

3. Functional design typically equates to performance and cost effectiveness. These sought after 
features have been achieved in the WRAP 1 design. Based upon using a sophisticated 
manufacturing process simulation model, each step of the WRAP 1 solid waste characterization 
process was evaluated in terms of operational time and material articulation required to perform 
the task. This simulation integrated the entire process and evaluated the queuing/lag storage 
requirements over extended periods of time. This optimization established the equipment 
configuration and confirmed the plant can achieve the stated throughput of 6,825 drums per year. 

4 . Achievement of the Title I cost objective is demonstrated by the Title I cost estimate of $53.6 
million for the WRAP 1 Facility . This estimate ties directly to the construction schedule prepared 
to reflect the Title I design . 
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5. The $53.6 million cost estimate includes a 16. 16 percent bottom line contingency to the 
estimated cost. This compares to the 20 percent contingency that the TE-C carried at the 
beginning of Title I. This cost objective achievement is the direct result of the "Design-to-Cost " 
program that was implemented at the beginning of Title I. Adherence to the program during the 
entire Title I phase provided a basis to evaluate technical alternatives and the associated cost s 
against the cost baseline of $53.6 million. A trend program was implemented to maintain a 
current status of the project TEC as the design matured. 
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1 . Radioactively contaminated solid waste has been generated during routine defense materials 
production, research, and waste management activities at Hanford since it began operations in the 
early 1940s, and the regulations for treatment and disposal of these wastes have evolved along 
with the nuclear industry. Early regulations were concerned primarily with protecting the workers 
who were handling these wastes from the hazards associated with ionizing radiation emitted by 
the waste. As waste management knowledge, technology, and awareness evolved, the 
regulations became increasingly more detailed and began to emphasize protection of the 
environment, and stability of the waste form. 

2. Per DOE Order regulations (DOE 1988b), radioactive solid waste is divided into Transuranic 
(TRU), which primarily includes low dose rate waste. with long lived alpha emitting radioisotopes . 
High Level Waste (HLW), which primarily includes the high dose rate waste produced directly in 
fuel reprocessing that contains both transuranic and fission products, and Low Level Waste (LLWL 
which includes everything that is not TRU , HLW, spent nuclear fuel, or byproduct material. 

3 . Historically, only HLW was segregated for advanced treatment and disposal. In April 1970 . 
the predecessor to the U.S. Department of Energy (DOE), the Atomic Energy Commission, issued 
Immediate Action Directive No. 0511-21, which directed Hanford (and other DOE sites) to begin 
temporarily storing all suspect TRU solid waste " in such a fashion that they can be readily 
retrievable as contamination-free packages within an interim period of 20 years." Initially , the 
definition of TRU included any waste w ith suspect alpha contamination . This definition was later 
(1972) changed to _include only those wastes containing > 10 nCi/gram alpha emitting isotopes 
w ith half-lives > 20 years; and still later ( 1982) changed again to include only wastes w ith > 1 00 
nCi/gram of TRU radionuclides. 

4. Prior to 1970, TRU wastes were not segregated and were buried at Hanford co-mingled w ith 
LLW . TRU wastes buried prior to 1970 are considered disposed and are not candidates for 
retrieval. Since 1970, it has been the policy of DOE that TRU wastes w ill be retrieved , treat ed 
(as required). certified, and transferred to the Waste Isolation Pilot Plant (WIPP) repository in New 
Mexico for permanent disposal. Because existing technology in the 1970s could not determine 
the concentration of TRU radionuclides at 10 or even 1 00 nCi/gram , any solid waste that w as 
suspected to be TRU was placed in retrievable storage. As a.result . it is anticipated that a large 
fraction of the waste placed in storage at Hanford as "suspect TRU " will actually be determined 
to be LLW after retrieval and assay. The most recent estimate [Anderson 19891 is that 
approximately 35%vo1 of this suspect TRU waste will be determined to be LLW after retrieval. It 
is also known that some of the waste stored as suspect TRU has radioactive and hazardous mixed 
waste (RMW) components, in both the TRU and LLW fractions. 

5. Prior to acceptance at WIPP, each TRU waste package must be certified by the shipper as 
being in compliance with the Waste Acceptance Criteria (WIPP-WAC) established for the WI PP. 
Certification means a signed statement that the wast e package complies with all pertinent WI PP
WAC. Certification also includes all necessary elements of an auditable program designed to 
ensure and prove compliance with the WIPP-WAC. It is assumed that WIPP w ill accept properly 
characterized and treated TRU RMW for permanent disposal. 
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6. The W IPP-WAC have been evolving since 1970; and even more restrictive requirements wil l 
be imposed by the evolving WIPP transportation system. the Transuranic Package Transporter 2 
(TRUPACT-2) . Still another change that has occurred since suspect CH TRU was placed in storage 
at Hanford .is that the regulation governing the disposal of radioactive components in this waste , 
DOE Order 5820 .2A (DOE 19886), now imposes more restrictive requirements on the disposal of 
LLW. 

7. The impact of all of these changes will be that stored waste that may have complied with the 
applicable requirements at the time of emplacement may now not comply with (or cannot be 
proven to comply with) transportation and disposal requirements. Another important res.ult of 
these changes is that Hanford currently has RMW (both TRU and LLW fractions) in storage 
configurations that do not meet the Resource Conservation Recovery Act (RCRA) Minimum 
Technical Requirements for hazardous waste storage. 

8 . Historically, low level RMW was disposed intermingled with LLW at Hanford using shallow 
land burial techniques since there was no requirement to characterize or segregate the hazardous 
components in radioactive waste. In 1979, DOE prohibited the burial disposal of liquid organic 
materials. Since that time, TRU and low level liquid organic waste have been packaged in drums 
and stored intermingled with CH TRU waste for later retrieval and treatment. In June 1987 , DOE 
relinquished the byproduct exclusion for regulation of RMW , making the treatment , storage , and 
disposal of all RMW subject to regulation under the Resource Conservation and Recovery Act 
(RCRA), and the riazardous Solid Waste Amendments (HSWA) which established the Land 
Disposal Restrictions. 

9 . All low level RMW at Hanford since that decision has been stored for later retrieval and 
treatment. Initially, low level RMW was stored in trenches similar to CH TRU storage; in 1987 , 
Hanford began constructing a series of buildings for storing these wastes. All RMW stored in 
trenches and buildings at Hanford will be retrieved when permitted treatment and disposal facilities 
are available. 

10 . In 1988 , DOE revised Radioactive Waste Management Order 5820 .2A (DOE 1988b). This 
order established new criteria that requires each site to develop a specific Performance 
Assessment (PA) for LLW, and it is anticipated that the Hanford LL.W PA , when completed, will 
identi fy specific radionuclides and activity concentrations that require more intensive management 
techniques (e .g. stabilization and advanced disposal configurations). DOE Order 5820.2A also 
requires that each LLW package be characterized, to identify treatment and disposal 
methodologies, and certified as meeting all transportation and disposal requirements . 

11 . Suspect CH TRU waste is stored at Hanford in the 224-T Building , in Burial Grounds in the 
200 West and 200 East Areas; and in the 212-N and 212-P Buildings in the 200 North Area. As 
of January 1 989, approximately 544 ,500 cubic feet of suspect TRU waste contain ing over 
480 ,000 grams of transuranic radionuclides had been placed in storage at Hanford 200 Areas in 
over 38,700 containers (Anderson 1989) . Retrieval of the containers in the 61 8-11 Burial Ground 
in the 600 Area (the 61 8- 1 1 burial ground was formerly called the "Wye" burial ground and is 
located in the vicinity of WNP-2) will result in additional TRU waste from this operation. 

1 2. In addition, to suspect TRU , containers of several other types of radioactive waste have been 
intermingled in storage with the suspect CH TRU waste. These other types include shielded 
remote handled (RH) waste , commercially generated Greater Than Class C (GTCC) LLW , classified 
DOE waste , irradiated fuel and hardware from the Experimental Breeder Reactor II (EBR-II) , and 
LLW RMW such as containerized liquid organic waste. 
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1 3. Suspect TAU and other waste types are stored in a variety of container types including 55-
gallon, 30-gallon and 85-gallon steel drums, fiberboard boxes, steel boxes, plywood boxes, 
fiberglass reinforced plywood (FRP) boxes, concrete boxes, casks and others. Most of the 
containers in which suspect CH TAU is stored were intended to have a minimum expected life of 
20 years. although there is little documentation concerning design life expectations for specific 
containers. At any rate, the storage of suspect CH TAU waste at Hanford began in May 1970, 
and it is therefore anticipated that many containers may be extensively deteriorated (it has been 
estimated that between 8% - 23% of stored waste containers may be breached now (Anderson 
1989). 

14. During 1986, Hanford began operating the Transuranic Storage and Assay Facility (TAUSAF) 
in the 224-T-building. This facility included a passive-active neutron (PAN) assay system for 55-
gallon drums. thereby providing Hanford with the ability to segregate the LLW fraction from 
suspect TAU drummed waste. Segregation of the LLW fraction from the suspect TAU waste 
drums has at least partially accounted for a dramatic lowering in the annual TAU waste generation 
rate. 

2.2 Project Mission 

1. The primary mission of the WRAP 1 Facility is to characterize and certify contact-handled (CH) 
waste in 55-gallon drums for disposal. Its secondary function is to certify CH waste in Standard 
Waste Boxes (SWBs) for disposal. 

2. Alternatives for disposal of TAU wastes were considered as part of the final Environmental 
Impact Statement (EIS) for disposal of Hanford Defense HLW, TAU and Tank Wastes (DOE 1987). 
In April 1 988, the Hanford Detense Waste-Environmental Impact Statement (HOW-EIS) Record of -
Decision (ROD) was issued (DOE 1988a). which contained the preferred plan for disposal of TRU 
waste. 

3. The preferred plan consist of retrieving the waste and repackaging as necessary in the Waste 
Receiving and Processing (WRAP) facility to certify TRU waste for shipment to the Waste Isolation 
Pilot Plant (WIPP) in New Mexico. WIPP is a research and development facility designed to 
demonstrate the safe and environmentally acceptable disposal of TAU waste from National 
Defense programs. Retrieved waste found to be Low-Level Waste (LLW) after examination in the 
WRAP facility will be disposed of on the Hanford site in the low-level waste burial ground . The 
Hanford site TRU waste will be shipped to the WIPP for disposal between 1999 and 201 3. Figure 
2-1 shows schematically the Preferred Waste Management Plan for the disposal of TRU, LLW and 
nonradioactive hazardous waste. Figures 2-2 and 2-3 show schematically the role of WRAP 
Facilities Module 1 and Module 2 in the treatment/ disposal of mixed solid waste. 

4. In 1989, the Hanford Federal Facility Agreement and Consent Order , or Tri-Party Agreement . 
(TPA 1989) was signed by the U.S. Environmental Protection Agency (EPA). the State of 
Washington Department of Ecology (WDOE), and the U.S. DOE. This further reinforced DOE 's 
commitment to build the WRAP facility at Hanford. The Tri-Party Agreement also specified WRAP 
as the Hanford facility that would provide necessary treatment for low level RMW in addition to 
TRU waste. 
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S. Early in 1988, it became apparent that the WRAP facility would have to be accelerated as 
much as possible since continued deterioration of containers would unnecessarily increase the 
costs and personnel exposure required for retrieval, and because the continued storage of RMW 
in non-compliant configurations was unacceptable. It was also determined that the scope of the 
WRAP facility should be expanded to include other waste types besides the CH TAU included in 
the original WRAP scope. Waste identified for consideration for inclusion in the expanded scope 
of WRAP include: 

• CH suspect TRU determined to be TRU (new & retrieved drums, boxes , and other 
containers), including TRU RMW. 

• CH suspect TRU determined to be LLW (new & retrieved drums, boxes, and other 
containers). 

• CH suspect TRU determined to be low level RMW (new & retrieved drums. boxes , and 
other containers). 

• RH suspect TRU determined to be TAU (new & retrieved, in caissons, intermingled w ith 
CH containers, and in shielded containers) . 

• RH suspect TRU determined to be LLW (new & retrieved, in caissons, intermingled w ith 
CH containers, and in shielded containers). 

• LLW (CH and RH). 

• Low level RMW. 

• Contaminated equipment. 

• Suspect TRU boxes stored at certain other DOE sites. 

• Secondary solids from Hanford Liquid Effluent Treatment Facilities. 

6. In 1988, however, the expanded WRAP facility was not yet sufficiently defined to support 
the full scope as a Line ·ltem project. Therefore, to accomplish the objective of accelerating WRAP 
as much as possible , it was proposed by the operating contractor (and agreed to by DOE-RL) that 
the WRAP should be split into at least two separate projects, called Module 1 and Module 2. This 
strategy had several advantages, including the fact that it permitted acceleration of those parts 
of WRAP that were well understood and used established technology. while allowing more time 
to better define other technologies and processes considered for inclusion in subsequent WRAP 
modules. 

7 . Of the total stored suspect TRU waste at Hanford , 55-gallon drums account for approximately 
50% by volume, but 85% of the stored TRU activity. Because most of the ·TRU activity is in the 
drums and the vast majority of the stored drums have very low dose rates (almost 90% have 
surface dose rates less than SmR/hr), making them comparatively easier t o process. it was decided 
that Module 1 should concentrate primarily on contact handled drummed waste. In addit ion , 
Module 1 would provide limited handling and certification of newly generated CH TAU in boxes • 
(because of their size. boxes are not amenable to opening in the same gloveboxes as crums . 
therefore , boxed TAU that could not be certified without opening will be stored for Module 2). 
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1. The WRAP Facility Module 1 will provide the capability for examination (including x-ray , visual , 
and contents sampling). treatment, repackaging, and certification of contact handled-transuranic 
waste in 55 gallon drums retrieved from storage as well as newly generated contact handled-low
level waste and contact handled-transuranic waste drums. 

2. The WRAP Facility Module 1 will also provide examination (x-ray and visual only) and 
certification of previously treated contact handled-transuranic and contact handled-low-level waste 
in small boxes (maximum size is the standard waste box• S'L x 5'W x 4'Hl, but the capabilities 
to open boxed waste will not be provided until a later WRAP module. · 

3. The WRAP Facility Module 1 will receive 6825 drums .of contact-handled waste annually to 
be processed in 175 operating days/year, operating one (1) eight hour shift/operating day. 
Contact-handled wastes are comprised of retrieved wastes and newly generated wastes. 

4. The WRAP Facility Module 1 throughput will consist of 2625 drums of retrieved wastes and 
4200 drums of newly generated wastes. Both retrieved and newly generated wastes will be 50% 
Transuranic and 50% Low-Level Waste. 

5. The WRAP Facility Module 1 will be designed to provide a useful operating life of at least 30 
years , with a facility availability of 70% during a. 250 work day year. Readily replaceable 
components will be used when a useful life of 30 years cannot reasonably be expected. The 
WRAP Facility Module 1 will be designed so that effluents from the process are environmentally 
acceptable and as low as reasonably achievable (ALA RA) in quantity. 

2.4 Facility Description 

2.4. i Site 

1. The WRAP 1 facility will be located in Benton County, Washington, in the 200 west area 
of the Hanford site. This area has been designated by the U.S. Department of Energy as the 
Hanford Central Waste Complex. 

2. The general location of waste management facilities at the Hanford site is depicted in 
Figure 2-4. Mixed waste , low-level waste and transuranic waste are received at the Central 
Waste Complex staging area. From the staging area, the waste packages are distributed 
either to the low-level waste burial ground (LLBG), to the Central Waste Complex , to the 
Transuranic Waste Storage and Assay Facility, or to the WRAP Module 1 Facility (when it 
becomes operational). 

3. The WRAP 1 facility site layout is shown in Figure 2-5. New access roads from Dayton 
Avenue will be provided and utilities consisting of potable water and electrica1 power will be 
supplied via existing systems located adjacent to the site. A septic tank/leach field is planned 
for sanitary sewers discharges from the facility . 

2.4.2 Facility 

1. The WRAP 1 facility is housed in a single story metal building structure of about 51,300 
square feet of floor space. Figure 2-6 depicts the building exterior elevations. Figure 2-7 is 
the facility floor plan. 

2 .0 OVERVIEW 
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2. The WRAP 1 facility will have a reception area, waste receiving and shipping area, weigh 
station, nondestructive examination and nondestructive assay area, alpha confinement 
enclosures for opening and sorting drums, a restricted waste management area for waste 
treatment. and a sample management area. 

3. The administrative area, and process/process support areas will be served by a zoned 
ventilation system. The administrative and reception areas will contain restrooms, change 
rooms, offices, office equipment and space necessary for administrative work and visitor 
control. 

4 . The process area consists of restricted waste management activities, sorting, volume 
reduction, and waste container load-out equipment. The process support area consists of 
nondestructive examination/nondestructive assay, shipping and waste receiving, 
instrumentation and control room, and associated support equipment. 

5. Key design features of the facility include af'1 automated drum stacker/retriever system 
in Shipping and Receiving, state-of-the-art NDE/NDA analytical equipment , alpha confinement 
glovebox suites that house the LLW, TRU and restricted waste management 
sorting/certification/volume reduction equipment, supercompaction of the LL Wand TRU waste 
drums, and automated guided vehicles that service the NDE/NDA and waste process areas. 
Waste management data acquisition and supervisory control of the plant operations is 
provided by a ·distributed control computer system. 

2 .0 OVERVIEW 
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1. The WRAP 1 preliminary design is organized on a system basis. Figure 3-1 identifies the Title 
I system using a ewes format. The ewes elements have formed the basic building block for 
design area identification and cost account reporting. 

2. All ewes elements represent physical systems or areas of the building, with the exception 
of Systems Engineering CWBS 1 102. This CWBS element contained the engineering efforts 
associated with the engineering optimization studies, the radiological engineering activities, the 
rel iability assessments, and the plant throughput modeling evaluation. 

3. As a result of an engineering study evaluating decontamination requirements/methods for 
WRAP 1, it was determined that no wet decontamination systems, as proposed in the CDR , is 
required. Therefore, the Waste Decontamination ewes 1108 has not been used. 

i 

3.2 Design Area Description 

1 . ewes 1105 ~hipping & Receiving: The Title I design scope for this area included the 
configuration development, equipment selection arlid area layout for the waste drums and Standard 
Waste Boxes (SWB) receipt, storage and shipment. The design of all equipment exclusive of 
building structure, concrete slab/equipment foundation , and utilities, is included in the scope of 

- this area. 

2. ewes 1106 NOE/NOA: The Title I design scope for this area included the configuration 
development, equipment selection and area layout for the NOE/NOA equipment. UE&C scope for 
equipment specification included the drum NOE/NOA analytical equipment and the SWB box NOE 
analytical equipment. The Box NOA analytical equipment specification and design is designat ed 
as Government Furnished Equipment (GFE) and will be provided by WHC. 

3. ewes 1107 Waste Process System: The scope for this system included the configuration 
development, equipment selection and area layout for the Low Level Waste (LLWl, Transuranic · 
Waste (TRU) and Restricted Waste Management (RMWl waste process lines for the facility. The 
design scope included the process and mechanical flow diagram development, selection and design 
of alpha confinement enclosures , and the design of the internal process equipment and associated 
i nstrum entati on. 

4 . ewes 1109 Internal Transportation: The internal transportation design scope covered the 
development of the mechanical flow diagram, equipment selection and layout, for the drum /box 
conveyance system that interfaces w ith the Shipping & Receiving airlock and services the 
NOE/NOA and Waste Process areas. 

5. ewes 1110 Building Systems: The design scope consists of the site preparation and existing 
utilities inter-tie, the building foundation design, and the building structure and architectural layout. 

6 . ewes 1111 Ventilation: Design scope consists of the preparation of the HVAC flow 
diagrams, equipment selection and layout for a three zone HVAC confinement system. Included 
in this effort was an optimization evaluation of the energy management features of the proposed 
ventilation system . 

3. 0 METHOD OF PERFORMANCE 
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7. CWBS 1 11 2 Process Control System: The scope of this system consists of the facility 
computer system specification for the data acquisition and process/building systems supervisory 
control requirements. 

8. CWBS 1113 Utilities System: The utilities system design for Title I consists of the building 
water and compressed air systems, the facility fire protection system, and the electrical supply 
and distribution system for the facility. 

3.3 Design Approach 

3.3. 1 Generat 

1 . The overall approach to the definitive design execution was to manage the technical and 
engineering effort required to transform the project objectives into drawings and specifications 
required to procure and construct an operational facility. This approach includes the planning 
and execution of technical tasks, the integration of engineering specialties. and the 
management of a totally integrated design effort to meet the cost. schedule, and technical 
objectives of the WRAP facility. 

2. To accomplish this process, the work elements were divided into discrete tasks . by 
system in Title I. Each task has an identified Contract Work Breakdown Structure (CWBS) 
element, and an identified task manager, who is both a technical and a cost control manager 
for that task. Each task was further · broken down by discrete elements, with identified 
deliverables for each element in each task, so that earned value for each task could be 
assessed on an objective basis. These elements were then scheduled, with start and . 
completion dates, which were combined and togically integrated into an overall Critical Path 
Method (CPM) schedule (see Figure 3-2). 

3. The design approach was driven by the systems engineering process, which analyzes 
mission needs and allocates these requirements to each system in WRAP in the form of 
system objectives and requirements, in sufficient detail for direct use as design criteria. 
Utilizing these requirements as a basis, the conceptual design was analyzed and optimized by 
the use of systems engineering tools including engineering (trade-off) studies , cost 
effectiveness analysis, and design to cost programs. The synthesized optimum design 
concept was developed into a Preliminary Design (Title ll baseline which was then reviewed 
to assure that the design criteria were met. 

3.3.2 Project Design Criteria 

1. Per DOE 4700.1, it is most important that the project design criteria provide a clean , 
concise, and accurate description of the design requirements without the need to provide an 
extensive list of other documents as part of the criteria or numerous cross-references to other 
documents. UE&C prepared a design oriented Project Design Criteria document based upon 
the FDC and SORO criteria specified for the facility . 

2. Volume VII is the WRAP 1 Project Design Criteria. The Project Design Criteria (PDC) is 
a comprehensive design document which defines the principal design requirements for the 
WRAP facility consistent w ith the design approach that has been adopted and in sufficient 
detail as to permit definition of . and allocation of requirements to systems which comprise the 
plant. These design requirements are presented for each major system of the WRAP as 
individual chapters cit the PDC. 

3 .0 METHOD OF PERFORMANCE 
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3. The design criteria defined in the PDC for each WRAP system is devised •from the 
Functional {operational, maintenance, safety) requirements established for the facility as 
presented in the FDC and SORO. The purpose of the PDC is to translate the project 
requirements to a consistent set of design criteria for each system which then provides the 
basis for the A/E to design the facility. Examples of which criteria is defined in this document 
includes applicable DOE orders, codes and standards: meteorological design criteria to base 
the site drawings analysis and design upon; gloveport configurations and standards to be 
used; and so on. 

3.3.3 Design to Cost Program 

1. A "Design to Cost" program was implemented on the Title effort as illustrated in 
Figura 3-3. The program was comprised of the following elements: 

• CCR estimate validation and baselining. 

• COR design assessment against FDC, SORO, and PSE 

• Performance of tradeoff studies and cost/benefit evaluations 

• Implementation of cost reductions to meet TEC limitations 

• Continuous cost -baseline control. 

2. Cost baseline control was maintained by the following steps and processes which were 
performed throughout the Title I design process: · 

al Following CDR estimate validation and baselining, the cost estimate was issued to the 
task manager for each of the WRAP facility systems. for his control as the cost 
manager for that system. 

bl Throughout the design evaluation, tradeoff studies and cost/benefit assessment , and 
cost reduction activities. each technical change proposed to the WRAP facility design 
was accompanied by a TEC impact assessment. which was documented in the form 
of a Trend if the cost impact is greater than established thresholds. 

cl During the production phase of Preliminary Design. and during Detailed Design, as any 
change to the design baseline is identified, an assessment of the TEC impact is made 
before design change implementation, and these impacts are documented as part of 
the Change Request preparation, review. and approval process. 

3.3.4 Systems Engineering & Design Integration 

1 . The systems engineering process utilized on the Title I effort was designed to develop the 
technical, cost, and schedule baseline during Preliminary Design. and to manage changes t o 
each of the three elements of this baseline, once established . during preliminary and detailed 
design. · 
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2. The-Systems Engineering function for the WRAP definitive design is to provide integration 
of the technical, cost. schedule and performance requirements to ensure uniform development 
of design criteria and implementation of these criteria into appropriate design media. Systems 
Engineering assures that design interfaces between systems and interfaces between the 
WRAP facility design and the Hanford Site requirements are identified and controlled. 

3. Systems Engineering was the lead group for project systems and functional requirements. 
This discipline provided the overall project control that assures the designs produced by the 
process and facilities group meet the defined goal of the WRAP mission. 

4. Early Preliminary Design activities focused heavily on establishing the system and design 
interface documents scope and format that define the functional system requirements and 
interfaces for each appropriate engineering discipline. The system definition documents that 
define the interfaces consist primarily of mechanical flow diagrams. control system logic 
diagrams. and building background drawings. that define equipment location and operating 
envelope interfaces. 

5. The primary mission of systems _engineering during the Preliminary Design was: 

• Integrate/coordinate the Project Design Criteria Development 

• Establish the overall waste material flow configuration for the facility 

• Confirm the overall Waste Process System performance compliance to project design 
criteria, with time and motion analysis and technology evaluation of the waste 
handling and certification process unit operations 

• Define the boundaries and interfaces of the various systems required for the building 
and waste process systems. 

• Perform Feasibility Evaluation and Cost Trade-off studies for system optimization. 

• Function as the design integrator to ensure project design requirements are property 
incorporated from a discipline level to a system level. and finally to the 
construction/procurement package· level. 

6. Systems Engineering considered the movement of the waste from the time it enters the 
site boundary until it leaves, assuring that all of the systems required to operate on the waste 
are evaluated and optimized. It also evaluated the entire plant configuration to ensure the 
systems were available and integrated to support and perform the required functions. 

3.3.5 Engineering Studies 

1 . Engineering studies were performed to evaluate design alternatives to satisfy functional 
performance requirements contained in the Project Design Criteria, and to ensure that 
engineering decisions resulting from the review of alternatives were made only after 
considering their impact on system effectiveness and cost of acquisition and ownership. 

2. Early in the Preliminary Design phase. a critical assessment was be made of the refi:rence 
conceptual design to satisfy the functional and regulatory requirements for the facility. in a 
cost effective and constructable manner . Technical feasibility and cost trade-off evaluations 
were made beginning with the waste process systems and proceeding to the building systems 
(refer to Section 6.0 for further details) . 

3.0 METHOD OF PERFORMANCE 
03117192 
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3. During the work plan preparation phase technical interchange meetings were held with 
DOE-RL and WHC personnt!I. The focus of the meetings was to identify those areas of the 
Reference Conceptual Design that warrant further investigation/evaluation in order to advance 
the Reference Conceptual Design sufficiently to provide a firm technical basis for the WRAP 
Preliminary Design to proceed on. The technical issues/uncertainties that were addressed 
during Preliminary Design in the form of an engineering study, are identified in Section 6.0 . 

3.3.6 Performance&. Procurement Design Packages 

1 . Performance outline specificatfons were prepared .for the purchase of manufactured items 
such as equipment and electronic hardware, where the scope of work of the supplier includes · 
the design, fabrication and assembly (or installation) of specialty items that are governed by 
national codes and standards. For such items, the performance specification will include a 
detailed narrative specifying the design criteria, materials of construction, codes and 
standards. scope of work. and quantitative performance requirements. It will also include the 
requirement that engineering calculations be submitted to the A/E for review and approval 
along with the detail fabrication drawings and other appropriate submittals. The key 
consideration in a performance specification is that the design is based upon recognized 
national engineering codes and standards, such as the NFPA for design and installation of fire 
sprinkler systems. 

2. Procurement specifications were prepared for the purchase of manufactured items where 
the A/E, rather than the supplier. specifies the critical requirements for the design and 
manufacture of the item to be provided. For such items, the procurement specification will 
include a narrative specification that specifies the performance requirements. materials of 
construction , unique manufacturing requirements. design codes and industry standards to be 
applied , QA/QC requirements, preparation for shipment and warranty/guarantee . Specific data 
sheets may be included which specify the operating/design requirements for individual 
equipment items covered by the narrative specification (e.g. centrifugal pump data sheets) . 
In addition to the narrative specification and data sheets, outline drawings may be included 
to define the space envelope for the item to be procured. as well as definition as to how the 
item is to be installed in the facility. Special considerations, such as operating panel location, 
utility tie-in locations, and foundation configuration may be specified on the drawings. 

3 . For special purpose equipment such as gloveboxes. a build-to-print approach is used. 
Beginning with general arrangement drawings. detail fabrication drawings will be developed. 
These include the assembly, subassembly and parts details. A procurement specification will 
be included that specifies the materials , codes, fabrication methods, and Quality Assurance 
requirements in accordance to NQA-1 criteria. 

3 .0 METHOD OF PERFORMANCE 
03 / 17 /92 
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The primary design reference for the WRAP 1 ntte I design has been DOE Order643O. 1 A , General 
Design Criteria. In addition, the individual disciplines have used other reference material in the 
form of other primary DOE Orders, National Codes, and Hanford Standard Design Criteria as 
shown in the following table. 

PRIMARY REFERENCE DOCUMENTS 

COE NATJONAL 
CODES 

Architectural UBC 
NFPA 101 

Electrical NEC 

Mechanical 

Process Control ISA 

Civil 
. 

Structural UBC 
AWS 

HVAC ASHRAE 

Process 5820.2A 

Piping 

Plumbing UPC 

Fire Protection NFPA 

ES&H 5820.2A 
5480. 11 

WIPP-OOE-069 
5400. 1 

"Not approved as yet, used tor guidance only. 

4 .0 REFERENCES 
03/17/92 

HANFORD 

soc 7 .2 

soc 7.4 
soc 7.5 
soc 7.7 

WSOOT 

soc 4. 1 

soc 5. 1 
WHC-CM-4-9, SEC. 4 • 

WHC-CM-4-9 

WHC -CM-4-3 

WHC -CM-4-9 
WHC -CM-7 -5 

WAC-173-303 
WHC-CM-4-10 
WHC -CM-4- 11 

WHC-EP-0063-2 
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5.0 BASIS FOR DESIGN 

5. 1 Baseline Documents 

1 . WRAP 1 baseline documents which guided the technical development of the Title I design 
included: 

a) A/E Statement of Work (SOW) Revision 3A: this DOE-RL contractual document specified 
the workscope, deliverables, schedule, method of performance and reference criteria for 
the_ Title I design preparation. 

b) FunctionaJ Design Criteria (FCC) Revision 1: This DOE-AL technical criteria document 
specified the overall operational criteria for the facility. The document was a Re.vision 0 
at the beginning of the design and advanced to Revision 1 as a result of preliminary 
design developments. 

c) Supplemental Design Requirements Document (SORO) Revision , : This baseline criteria 
document prepared by WHC for DOE-RL augments the FDC by providing further definition 
of the process, operational safety, and facility requirements to the A/E for guidance in 
preparing the design. The document was ~t a very preliminary stage at the onset of Title 
I and was revised in concert with the ' results of "the engineering studies that were 
performed to resolve the numero·us technical issues that the project faced when Title I 
was initiated. 

2. In addition to the A/E SOW and the FDC and SORO technical baseline criteria. _ the Title I 
design was developed in compliance to the cost schedule baselines established during the project 
conceptual design phase. These included: , 

al Cost Baseline: Total Estimated Cost (TEC) $53.6 million 

bl Schedule B_aseline: Tri-Party Agreement (TPA) 
Milestone for WRAP 1 Construction . . . . . . . . . . . . . . . . . . . . . . . . . . March 1996 

3. The tri-party agreement date specified for completion of the WRAP 1 construction is based 
upon the six (6) month schedule extension as requested by Change Request W026-005. 

4. The :Title I design submitted is based upon the technical. cost and schedule baselines specified 
above and changes contained in these latest revisions of the SOW, FOC and SORO cited above 
have been incorporated into the Title I design as· it progressed. 

5. An additional document that has provided guidance to the facility design is the Preliminary 
Safety Evaluation Report fievision O for WRAP 1. The results of this DOE-RL approved evaluation 
established the facility as a radioactive solid waste "low hazard" classification. This determination 
resulted in significant modification to the WRAP 1 conceptual design which was based upon a 
moderate hazard facility. 

5 .0 BASIS FOR DESIGN 
03/17 /92 
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1 . The technical baseline criteria noted above was reviewed in detail and the criteria was 
translated into engineering and design criteria by UE&C. The design criteria was compiled into a 
Project Design Criteria (PDC) document which was issued as Revision A at the commencement 
of Title I work. This document was then used by the A/E project team to prepare the engineering 
optimization studies required to resolye the numerous technical issues that existed at the inception 
of Title I. . 

2. This document was revised on completion of the Engineering Studies phase of the project and 
reissued as Revision 8. Revision 8 reflected the current status of the facility during Preliminary 
Design and is contained in six sections. The main part of the document contains the major design 
criteria for each of the project systems (e.g . Shipping and Receiving, Process, HVAC, etc.). There 
then follow five discipline appendices which contain the more general engineering and design 
requirements pertaining to these disciplines. 

3. This PDC document is Volume VII of the Title I submittal. On completion of the Title I review 
comment resolution process, the document will be updated as required and issued as Revision 0 
for the Title II design. 

5.3 Reference Conceptual Design 

1. The WRAP 1 Conceptual Design Report (SD-W026-CDR-001 Revision 0) approved by DOE-RL, 
established a reference concept for the facility and a TEC of $52 million [due to a six (6) month 
schedule slip to the project definitive design start, the $52 million was escalated to a baseline TEC 
of $53.6 million). 

2. This CDR was the reference conceptual design that UE&C used to initiate the Title I design. 
The conceptual design established the process configuration for the characterization, certification 
and repackaging of the contact handled LLW and TRU waste. It also identified several technical 
uncertainties that required further evaluation and resolution prior to the production of the Title I 
design media. 

3. In addition to the WRAP 1 technical configuration established by the CDR, it established the 
funding limit authorized for the facility by the U.S. Government. UE&C implemented a "design to 
cost" program based on the CDR TEC for the Title I design. As a result of the "design to cost" 
program and technical ingenuity, the numerous technical issues facing the project have been 
resolved and the TEC baseline preserved. 

4. As a result of completing some nineteen (19) engineering opt1m1zption studies (refer to 
Volume V) prior to the start of Title I design media production, significant modifications were made 
to the reference conceptual design prepared by Kaiser Engineer Hanford. 

5. The major changes from the design presented in the CDR, to the current design, can be 
summarized as follpws: 

a) There are now no wet equipment decontamination facilities. 

bl Supercompaction is to be utilized not only for LLW, but also for TRU waste. 

c) The TRU waste processing glovebox line and the LLW processing glovebox line are now 
completely separate , and are separate from the Restricted Waste Management (RWM) 
gloveboxes. 

5 .0 BASIS FOR DESIGN 
03 /17/92 
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dl Remote manipulators. are provided for all waste sorting/stabilization operations. 

e) The number of shipping bays in the building has been reduced from two to one. 

f) The internal transportation system for drums now utilizes Automated Guided Vehicles 
(AGVs). 

g) The building is now classified as low hazard, which has resulted in the current design 
being of a pre-engineered, metal building structure. 

h) Toe low hazard classification has also resulted in simplification of the ventilation system 
and in a reduction in the number of ventilation zones down to two. Further, the 
emergency diesel generator system has been eliminated. 

i) The steam supply line to the building has been eliminated and steam heating replaced 
with hot water/electric heating. 

5.4 Criteria Comcliance Assessment 

1 . The WRAP Module 1 Preliminary Design has been reviewed tor compliance with requirements 
as detailed in the Project Design Criteria (POC) report. An exception reporting format has been 
adopted, and a compilation of areas of design which do not yet meet, or will not meet. the design 
requirements is tabulated in Figure 5-1. The majority of these non-compliances will be addres~ed 
and resolved during Title II Design. · 

S .O 13ASIS FOR DESIGN 
0 311 7 /92 
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POTENTIAL 
NON-COMPLIANCE 

1. Lack of 
segregation of 
incompatible 
wastes during 
drum/box storage. 

2. Classification of 
personnel 
decontamination 
liquid collection 
tank undetermined. 

UE&C PDC 
REFERENCE 

A. 1 .4,2,a,9 
A. 1 .7, 1 

A. 1. 15 

3. Al.ARA A.2.2 
r,, requirements have A.2. 7 

not been satisfied. 

4. Beta shielding 
requirements have 
not been 
determined. 

5 . X-ray equipment 
classification has 
not yet been 
determined. 

6. Battery room 
ventilation . 

A.2.6 

A.2.3,(RMl),6 

D.3. 11 ,2 ,d 

5.0 BASIS FOR DESIGN 
04/03/92 

FIGURE 5-1 
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WRAP 1 TITLE I DESIGN 
CRITERIA COMPLIANCE SUMMARY 

REASON/EXPLANATION 

No special provisions have been 
incorporated into the design for 
segregating potentially incompatible 
drums of waste by means of a dike, 
berm, wall or other device apart from 
emplacement in lag storage in racks 
which prevent their commingling under 
normal operations. There is a concrete 
wall, however. separating lag stored 
drums from drums sitting outside of lag 
storage, but there are openings in the 
lag storage areas which are not bermed 
which will not prevent commingling of 
any liquid wastes (unlikely) under 
abnormal events. 

A small tank is proposed tor collection 
of spent water from the emergency 
decontamination shower; however, this 
tank has not yet been classified as a 
radioactive waste tank or a mixed 
waste tank. 

RESOLUTION 

Drums will be received into WRAP- 1 
banded to pallets from each point of 
origin. Each pallet will contain only 
drums from a single point of origin. 

Contents of potentially incompatible 
drums are segregated from each other 
by virtue of waste being contained in 
drums. Retrieved waste drums, whose 
contents may not be known, will be 
overpacked (and bagged in heavy plastic 
if their integrity is suspect) in new 
drums prior to receipt at WRAP 1 . This 
should alleviate concerns of liquid spills 
after receipt and prior to processing. No 
liquids will be present in processed 
waste drums, returned to the Shipping & 
Receivino area. 
Classification of this tank will occur 
during Title II design. 

This tank will only be filled if the 
emergency decontamination shower is 
used, and will then be sampled and 
taken away to be emptied without 
unnecessarv delav. 

WHC-CM-4-9, Section 8.0, subsection Further evaluations of dose rate and 
2.0(2) requires that initial design effort additional shielding requirements to 
should be directed to the lower radiation meet· ALARA will be resolved during 
level of Table I (Shield Design Criteria); Title II design. 
however, calculated dose points for 
Shipping and Receiving indicated that 
dose rates were achieved between the 
low and high ranges, and even above 
the high range in a few instances, 
rather than the low range. This is not 
ALARA. 

Radiation exposure from backscatter 
and air (and glovebox) scatter has not 
been addressed. Shielding on the 
gloveboxes may have to be increased 
and cover more area than present 
shieldina confiourations. 

No beta shielding has been specifically 
considered. It has been assumed that 
waste containers, glovebox walls and 
lead shielding should take care of any 
beta exposure; however, any waste out 
of containment should be considered a 
potential source of exposure to beta 
radiation. Low Z materials are primarily 
used for beta particle shielding. 

Classification of the x-ray equipment 
installation system has not yet been 
performed as required by .WHC-CM-4-
10. Section 1 7 , subsection 4 . 1. 
Positive separate ventilation is not 
provided for the battery room . This is 
needed onlv if H, is generated . 

Areas of the process which involve the 
handling of "raw" waste utilize remote 
manipulators and hence beta radiation is 
not a -problem. The only routine 
operation involving hands through 
gloves is that of swiping incoming 
retrieved 55 gal drums for contamination 
check purposes, and as drums remain 
unopened at this stage, again there is no 
beta radiation problem. Thus, it is not 
proposed to provide any beta shielding. 
(See TC92013.007) 
Classification will be resolved during 
Title II design. 

The UPS batteries are gel type and do 
not require H2 gas ventilation . Reso lved I 
by WHC PDR comment No. 70-1 1. 
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POTENTIAL 
NnN.l"nMDI I I\.Nl"J: 

7 . Extern• doors. 

UE&C POC 

8. Fire protection. B. 1 

9. Fire water supply. 8.9 

10. Fire loss, time out B. 1 
af service. 

11 . Operating time per 1 . 4 
shift. 

12. Orum weight. 

5 .0 BASIS FOR DESIGN 
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FIGURE 5-i (CONTINUED) 
WRAP 1 TITLE I DESIGN 

CRITERIA COMPLIANCE SUMMARY 

REASON/EXPt.ANATION 

There are several doors that lead from 
the Shipping and Receiving area to 
ambient pressure outside. It is not 
determined at this time whether 
interlocks will be provided to prevent 
certain operations (ie., crane operations) 
when any door is opened. However, it 
is important that any accident (such as 
drum drop, forklift puncture of 
container, etc;) which leads to a 
radiological release within the 
shipping/receiving area be filtered 
through the HEPA filters. It is not clear 
that the normal pressure (-0.25 inches 
WG to ambient! can be maintained if 
doors are often open durina ooerations. 

DOE Order 6430. 1 A reQuires that non
reactor nuclear facilities have the 
structural shell built to a fire resistance 
rating of minimum of 2 hours. In 
addition, 6430. 1 A reQuires a Design 
Basis Fire Analvsis be cerformed. 
DOE Order 6430. 1 A reQuires a dual 
source of fire water supply to a solid 
waste facility . 

RESOLUTION 

This issue has already been satisfactorily 
resolved with WHC, with the resolution 
detailed in the HVAC Confinement 
Study. 

This is reQuired only if critical 
components, as defined by 6430. 1 A . 
are contained within the facility . WRAP 
1 does not have any critical 
components. This issue has already 
been satisfactorilv resolved with WHC. 

This issue has been satistactorfly 
resolved with WHC, and letter 
UDL0185.001 reQuests DOE approval. 
A second source of water supply will be 
provided by a separate Hanford project 
at a later date. 

DOE Order 5480. 7 addresses the It has been agreed that while the WRAP 
reQuirement for a "vital" facility not to 1 Facility is a significant part of the 
be shut down by fire for greater than 6 waste disposal program at Hanford, it is 
months. It is shown in the Preliminary not in itself a vital facility or program. 
Fire Protection design Analysis (see Therefore, potential delays of longer 
Volume Vil that a maximum credible fire than 6 months caused by design basis 
in the waste process area could cause a fires are not judged to warrant 
shutdown of 9 months. application of "Higher Standard of 

Protection" features: UE&C letter 
(UDL0174.001 l to DOE-AL has 
reQuested an extension of the 6 months. 
Also the fire protection analysis has 
been updated to suooort this. · 

The SCAD gives the average operating 
time per shift as 5.5 hours, to take 
account of operators' break times, and 
clothing change times. Time and 
Motion analysis (see Section 1 0. 1 l 
shows that an operating shift time of 7 
hours is reQuired in the NOA/NOE area. 
to achieve the reQuired throughput. 

FCC Rev. 1 introduced the reQuirement 
tor the facility to be able to handle a 
3000 lb. drum. The design has 
proceeded on the previous (Rev . Ol 
basis of a 1 000 lb drum weight limit. 

The NOA/NDE area will be operated 
remotely from the control room , and it is 
agreed that it is therefore reasonable to 
utilize a 7 hour operating shift time for 
this area. WHC formal concurrence is 
reQuired, in response to the Time and 
Motion Study presented in Volume VI. 
SORO Revision 1 includes the 7 hour 
shift. 

Change AeQuest CR-W026-008 has 
been approved by DOE limiting the drum 
weight to 1000 lb. (See also Section 
13.0 of this report for further details) . 
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6. 1 Scope and Objectives 

6.0 ENGINEERING STUDIES 
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1. The Preliminary Design phase of WRAP 1 commenced with the identification and execution 
of a number of Engineering Studies. These studies were identified primarily to resolve the 
uncertainties which existed at the completion of the WRAP 1 Conceptual Design Report. 

2. Engineering studies were performed to evaluate design alternatives to satisfy fur.ctional 
performance requirements contained in the Project Design Criteria, and to ensure that engineering 
decisions resulting from the review of alternatives were made after considering the impact on 
system effectiveness and cost of acquisition and ownership. 

3. In total. nineteen studies were identified as follows: 

• CDR Technical Assessment 
• Waste Processing System Functional Analysis Study 
• Time and Motion Study 
• CDR ALARA Assessment Study 
• 83-Gallon Overpack Study 
• Methods of Waste Entry Into Containment 
• Waste Process System Layout and Configuration Study 
• Drum and Box Lag Storage Stu.dy 
• Glovebox Configuration Study 
• Hardware For Waste Characterization Study 
• Compaction Optimization Study 
• Decontamination Methods Study 
• Waste Minimization Study 
• HVAC Confinement Study 
• Building floor Space Functional Analysis Study 
• Plant Automation Study 
• Internal Transport Material Handling Study 
• Bagless Transfer Study 
• Plant Computer System Study 

6.2 Technical Uncertainties Resolution 

1. The technical uncertainties identified in the COR. Section 8 formed the primary basis for the 
scope of engineering studies required to be performed prior to the production of the Title I design 
media. The identification of these technical issues and how they were resolved in the Preliminary 
Design are delineated in Figure 6-1. 

2. Volume V of this report presents the completed set of Engineering Studies, including an 
Executive Summary. 

3. Additionally, the major changes from the CDR design which are now incorporated in the Title I 
Design were noted in Section 5.3 above. 

4 . It has been concluded in Volume V that the completion of the Engineering Studies provided 
a sound basis for the Title I Design work which has now been _competed and is presented in this 
report. 

6.0 ENGINEERING STUDIES 
03/17/92 
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FIGURE 6-i 
CCR TECHNICAL UNCERTAINTIES RESOLUTION SUMMARY 

• 

• 

• 

• 

• 

• 

CDR TECHNICAL UNCERTAINTY 

PROCESS ENCLOSURES 

Potential for cross-contamination between linked 
gloveboxes 

Glovebox sizes 

Buffer storage, awaiting analysis results 

Shielding 

Materials handling/modernization within 
gloveboxes 

DECONTAMINATION 

Avoidance of generating secondary (mixed) 
wastes 

• Alternative approaches for decontaminating large 
lead sheets 

• 

• 

• 

• 

CONVEYOR CONTROL 

Development of complex conveyor system 
control logic 

INSTRUMENTATION 

Coordination of hardware and software between 
plant computer systems and NOA/NOE 

AIRBORNE CONTAINMENT CONTROL 

The ventilation requirements of both Shipping & 
Receiving and NOA/NOE require further 
assessment 

Requirement to have capability of 1 00% 
recirculation of ·zone 2 during upset conditions 

6.0 ENGINEERING STUDIES 
03/17/92 

PRELIMINARY DESIGN RESOLUTION 

TRU Waste Process Line, LLW Process Line, TRU 
RWM and LLW RWM are now separate gloveboxes. 

Gloveboxes are modular units, and sizes have been 
optimized and standardized, where possible (reference 
Glovebox Configuration Study). 

The Hardware for Waste Characterization Study has 
recommended a separate storage area in the Process 
Cell for this propose. Time and Motion Assessment 
work has confirmed that the size of this storage is 
adequate. 

The CDR ALARA Assessment Study and continuing 
Title 1 . Shielding Assessment work have 
recommended suitable glovebox shielding. There is 
112• lead in the full-time occupied operations areas. 

The ·Plant Automation Study has recommended 
suitable equipment. Remote manipulators are 
included for operations in the Waste Sorting and RWM 
areas. All operations involving handling drums are 
automated. 

The Decontamination Methods Study has shown that 
decontamination facilities are not required within the 
WRAP 1 facility. 

The Internal Transport Material Handling Study has 
recommended the use of Automated Guided Vehicles 
(AGVs) instead of conveyors. A standard 
manufactured system of AGVs, with its control 
system will be procured. 

The Plant Computers System Study has recommended 
a Distributed Control System (DCSl. All Title I Design 
systems are compatible with this DCS. 

The HVAC Confinement Study has taken account of 
the facility Preliminary Safety Evaluation. particular 
the reduction of building hazard classification to 
•Iow •. The current HVAC design now has only two 
ventilation confinement zones and answers both 
concerns to the satisfaction of the WHC cognizant 
engineers. 
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7.0 PROCESS SYSTEMS 

7. 1 Shipping &. Receiving 

7. 1 . 1 Design Requirements 

1. The Shipping & Receiving area contains facilities and equipment for the safe receipt, 
unloading, inspection and weighing of TRU and LLW waste containers consisting of 55 gallon 
drums, 83 gallon overpack drums. Standard Waste Boxes (SWB) and other waste boxes up 
to maximum size of S'L x 5'W x 4'H. 

2. The facility provides interim segregated storage areas for both incoming waste boxes and 
drums awaiting examination and outgoing shipping containers that are ready for shipment. 

3. The Shipping & Receiving area provides equipment for the simultaneous packaging and 
loading of waste containers for shipment to WIPP, on-site LLW disposal or other on-site 
storage facilities. · 

4 . It provides all ·the necessary equipment for the loading of TRUPACT 14-packs into 
TRUPACT 2 containers, for handling the TRUPACT 2 containers and lids, and for testing 
TRUPACT 2 containers. 

5. Each incoming and outgoing vehicle ai:,d waste container w ill be visually and radiolog ically 
inspected for surface condition. radiation· dose rate and removable contamination levels . 

6. It provides equipment to.generate and scan bar code labels on each waste container . The 
bar code label shall be attached on the top and sides of each waste container. 

7 . Equipment is provided to handle drums weighing up to 1 ,000 lbs. and boxes weighing 
up to 7 ,000 lbs. 

7 . 1 .2 Reference Drawings 

Drawing Number 

H-2-87593 
H-2-87594 
H-2-87595 
l=i-2-87596 
H-2-87597 

Drawing Title 

Piping & Equipment Legend and Symbols 
Shipping & Receiving Mechanical Flow Diagram 
Shipping & Receiving General Arrangement - Plan 
Shipping & Receiving General Arrangement - Section 
Shipping & Receiving General Arrangement - Section 

7. 1 .3. Purpose and Scope 

1. The Shipping & Receiving area is designed to ensure a compatible interface between the 
manually-operated , material off-loading and on-loading operations and the remotely-operated , 
automated material handling and internal transport operations. 

2. The scope of the Title I design is to provide equipment for the facility that can take 
receipt of incoming waste packages. store incoming and outgoing waste containers . generate 
and label waste packages, inspect and weigh packages. and prepare waste containers for 
shipment. 

7 .0 PROCESS SYSTEMS 
0 3 /1 7 /9 2 
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7. 1 .4 Feeds and Throu~hput 
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1. The Shipping & Receiving area houses the equipment required to receive 6,825 drums 
and 70 SWBs per year; this equates to approximately 20 drums twice a day and two boxes 
once per week. The drums arrive on trucks, containing five pallets, four drums to the pallet. 

2. In the Shipping & Receiving area 6,825 drums per year are prepared for transfer to the 
NDA/NDE area. Shipping & Receiving receive 5,587 certified drums and 70 boxes from 
NDA/NDE per year. The facility prepares and ships 2,550 LLW/LLWMW drums to burial or 
storage on site, 3,037 TRU drums to WIPP, and 70 boxes per year. 

7. 1 . 5 Process Description 

1 . The Shipping & Receiving area contains equipment, such as fork trucks, powered 
conveyors, gravity conveyors, an overhead crane, jib cranes, and a storage/retrieval stacker 
for the handling of drums and pallets. The facility receives drums loaded on pallets and boxes 
at one of the truck docks. The pallets are removed from the truck with the Waste Box Forklift 
FT-05-01 or the Pallet Fork Truck FT-05-02. Boxes are taken off trucks by the Fork Truck 
FT-05-01. The facility receives repackaged TRU pallets back from the W-1 1 2 Storage Facility 
once the sample results are received for these drums. These pallets are moved by a fork 
truck directly to the TRUPACT pallet build out area. Upon receipt, drums and boxes are 
initially surveyed for radiation/contamination and their lading documents verified. 

2. Pallets are then taken to the pallet stand. At the pallet stand the pallet is fully surveyed, 
bar code labels are attached to the drums, the bar code label is read, and the data concerning 
the drums is loaded into the Data Management System (DMS). The pallet is then picked up 
by the Pallet Storage/Retrieval Stacker CR-05-101, and placed into one of the 52 pallet 
locations. Each day a pick list will be generated by the DMS that designates which pallets 
should be prepared for transfer into the NDA/NDE area. The Pallet Storage/Retrieval Stacker 
picks up the pre-designated pallet and places it on the pallet stand. A fork truck picks up the 
pallet and transfers it to a location in front of the Drum Jib Crane Cr-05- 1 02A. 

3. The pallet straps are removed and the jib crane picks up a drum and places it on the Drum 
lnfeed Conveyor, CV-05-101 A. The conveyor sensors detect the drum and conveys it to the 
discharge end. At the discharge end, a photo sensor detects the drum and transfers it to the 
Drum Scale/Conveyor CV-05-103A, if the scale conveyor is empty. Sensors will detect the 
drum on the scale conveyor and the scale will weigh the drum. At this point. the bar code 
label is scanned to identify the drum for the OMS. The weight of the drum is shown on a 
L.E.D. display and the amount is recorded, allowing the operator to initiate, via pushbutton, 
the release of the drum from the scale conveyor to the second Accumulation Conveyor 
CV-05-101 8 . Conveyor interlocks will prevent the indexing of drums off of the scale 
conveyor if CV-05-1018 is full. The drum is transferred to its discharge end and when the 
presence of an Automated Guided Vehicle (AGV) is noted, a handshake will occur and the 
drum will be conveyed onto the AGV. 

4 . Empty drums to be used in the Process area are transferred on a pallet from the exterior 
storage area to the Jib Crane, CR-05-102A. The empty drums are removed from the pallet 
and the jib crane places the drums on the lnfeed Conveyor, CV-05-101 A. The drums are 
transferred by conveyors CV-05-101A and CV-05-103A onto conveyor CV-05-1018 for 
pickup by the AGV. 
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5. Drums are returned to Shipping & Receiving by the NOA/NOE AGV as soon as they have 
been certified and processed. The AGV delivers the drum at the Drum Discharge Conveyor. 
CV-05-1 02. The bar code label on the drums is read and the drum is surveyed for 
contamination. The drum is transferred to the Drum Scale/Conveyor CV-05-1038. The drum 
is weighed and moved to the pallet area. 

6. Certified TRU waste drums destined for WIPP are picked up by the Orum Jib Crane 
CR-05-1028 and placed on the Pallet Stretch Wrapper SR-05-101 . Once seven TRU drums 
are placed on the stretch wrapper, the drum 7-pack is stretch wrapped and a new slip sheet 
is placed on the top of the 7-pack. Seven additional TRU drums are assembled and stretched 
wrapped. The fourteen drums or 14-pack payload are moved to the TRUPACT Accumulation 
Conveyor CV-05-104. The 14-pack payload moves to the end of the conveyor or up to 
another 1 4-pack payload by the force of gravity. 

7. The 14-pack payloads remain on the accumulating conveyor until a TRUPACT-2 truck 
arrives. When a TRUPACT-2 truck arrives, approximately twice a week. the 7-pack payload 
is loaded on a TRUPACT-2 truck by the TRUPACT Bridge Crane CR-05-103. The crane picks 
up the 14-packs, lifts it over the shielding wall and places it in a TRUPACT-2 cask. Three 
payloads can be loaded in one TRUPACT shipment. After the TRUPACT casks have been 
properly prepared for shipment and the necessary leak test has been performed the TRUPACT 
truck leaves the facility. 

8 . TRU and LLW waste drums are placed on a pallet located on the Pallet Transfer Car 
TR-05-101 by the Jib Crane CR-05-1028. Once four drums of TRU or LLW drums are loaded 
on pallet, the pallet is rebanded (if required) and moved by the transfer car to the 
Storage/Retrieval Stacker CR-05-101. The pallet is placed into lag storage by the 
storage/retrieval until a full shipment of pallets have been prepared for storage or burial. The 
pallet is removed from lag storage by the storage/retrieval. and a fork truck picks up the pallet 
and brings it to the dock for loading onto a truck. 

9. The LLW pallets are loaded onto a truck for burial at the site. The pallets with 
repackaged TRU waste drums are sent to the W 11 2 Storage Facility where they are stored 
until the sample results are received. Once the results are received. the TRU pallets are 
brought back to the Module 1 and taken by a fork truck to the Drum Scale/Conveyor. CV-05-
1 038. The drums are removed from the pallet by the jib crane and placed on the stretch 
wrapper so that drums can be configured into 1 4-packs. 

10. LLMW, LLW Class Ill, > 3 Clas Ill waste and other regulated wastes are palletized and 
sent to the W11 2 storage facility where they are stored pending treatment. 

11. The Shipping and Receiving area has a number of automated systems that are controlled 
by the Plant Management Systems (PMS). The transfers and storage of pallets in the lag 
storage area are controlled by the storage/retrieval stacker's inventory control system. 
Operators control the movements and operations of drums and pallets at the weigh station 
area and the pallet area . The drum transfers from Shipping and Receiving to NOA/NOE is 
automated and is controlled by the PMS. The Shipping and Receiving area has a number of 
safety features built into its automatic system. Every conveyor is equipped with a rope 
switch which stops the live rollers when it is pulled . 

1 2. The Shipping and Receiving area equipment requires electrical power , which is required 
for all the various motors, and fork truck battery charging station. 
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1 . The following paragraphs provide a summary descriptio~ of the major equipment 
associated with the Shipping and Receiving area. Refer to Drawing H-2-87594 for location 
of the equipment in the process configuration. 

2. Pallet Storage/Retrieval CR-05-101: The Pallet Storage and Retrieval system is fully 
automated for the transferring of pallets into and out of lag storage. The system includes a 
AS/RS stacker crane , storage racks, inventory control system and shuttle cars. The storage 
system is computer controlled and tracks the material from the moment the pallet arrives at 
the pallet stand for pick-up. When the pallet arrives at the storage retrieval system. the bar 
code labels on the drums are read and entered into the PMS. The AS/RS stacker crane picks 
up the pallet and transfers it to a location preselected by the inventory control system for 
future processing. The inventory control system records the information and the location of 
the pallet. When a pallet is requested for processing or shipping, the operator selects the 
desired pallet and the control system directs the stacker crane to ·the location of the pallet and 
brings it to the pallet stand or transfer car. The inventory control system includes a control 
panel with panel display, a function keypad . and bar code scanner. The AS/RS stacker crane 
has a lifting capacity of 4,400 pounds. The stacker crane has 3 separate' motors for the 
lifting, horizontal traveling and shuttling of pallets. Each of these functions can be manually 
overridden (and hand cranked) in the event of breakdown to permit rapid recovery of the 
machine to its loading position, which also serves as the maintenance area. The storage racks 
are configured in two rows with 8 bays stacked three high and 2 bays stacked two high for 
a storage capacity of 52 pallets. The size of the individual storage rack is 56"W x 56"L x 
42"H. Sufficient access space has been allowed around the storage racks _to permit 
inspection of the stored waste when required. 

3. Drum Jib Crane CR-05-102A,B: The drum jib cranes are used for placing drums on the 
infeed drum conveyor and drums on the transfer car for repalletizing drums or the stretch 
wrapper for building _of TRUPACT 14-packs. The jib crane includes a top running span which 
can be rotated remotely through an electric drive, electric trolley and hoist. and drum gripper. 
The operation of the jib crane is controlled by a manual control pendant. ·orums are manually 
placed in the drum gripper and lifted by the hoist for placement on the conveyor or pallet 
building areas. The jib crane hoist has a rated load capacity of 2,000 pounds. The hoist and 
trolley are powered by a 1 hp and 1 /6 hp.motors. respectively. and each have a speed of 30 
feet per minute. The jib crane has a span of 1 1 feet and a rated capacity of 2,000 pounds. 

4 . TRUPACT Bridge Crane CR-05-103: The TRUPACT Bridge Crane transfers TRUPACT 14-
pack payloads from the TRUPACT accumulation conveyor and Standard Waste Boxes (SWBs) 
to a TRUPACT-2 cask. The bridge crane is used for removing TRUPACT ICV and OCV cask 
lids and guide tubes and slip sheet from inside the cask: The bridge crane includes a top 
running double girder, electric trolley. hoist. and · ACGLF fixture for loading 1 4-pack 
TRUPACTS or SWB's into the TRUPACT-2 cask. The operation of the bridge crane is 
controlled by a manual control pendant. The bridge crane hoist has a rated load capacity of 
10.000 pounds and is equipped with a load cell attachment to prevent overloading the crane. 
The hoist and trolley are powered by a 5 hp and 1 ½ hp motors, respectively. and each have 
a speed of 30 feet per minute. The bridge crane has a span of 37 feet and a rated capacity 
of 5 tons. 
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5. Orum lnfeed Conveyor CV-05-101 A,S: Chain driven live roller conveyor transfers drums 
to the Drum Scale Conveyor (CV-05-101 A) and to the AGV (CV-05-1018). A drum is loaded 
onto conveyor CV-05101 A are detected by sensors and convey to the discharge end. Photo 
sensors at the discharge end detect a drum and move the drum to the scale conveyor. 
Conveyor CV-05-1018 and the AGV interface via a photo-eye control that is mounted on the 
conveyor to sense the presence of the AGV. When the conveyor senses the presence of an 
AGVa handshake will occur which starts the conveyor. The communication link between this 
conveyor and AGV will be controlled by the PMS. The overall length of the conveyor is 1 0 
feet which is divided into four separate 30 inch accumulation zones. The overall width of the 
conveyor is 36 inches with a width of 33 inches between the frames. The rollers have a 
diameter of 2 ½ inches with a 4 ½ center spacing. The rollers are driven by a 3/4 hp motor. 
The conveyor has a speed of 30 feet per minute. 

6. Orum Discharge Conveyor CV-05-102: Chain driven live roller conveyor receives drums 
from the AGV and convey the drums to the Drum Scale Conveyor CV-05-1038. Conveyor 
CV-05-102 and the AGV interface via a photo-eye control that is mounted on the .conveyor 
to sense the presence of the AGV. When the conveyor senses the presence of an AGV a 
handshake will occur which starts the conveyor. The communication link between this 
conveyor and AGV will be controlled by the PMS. The overall length of the conveyor is 1 0 
feet which is divided into four separate 30 inch accumulation zones. The overall width of the 
conveyor is 36 inches with a width of 33 inches between the frames. The rollers have a 
diameter of 2 ½ inches with a 4 ½ .center spacing. The rollers are driven by a 3/4 hp motor . 
The conveyor has a speed of 35 feet per minute. 

7. TRUPACT AccumuJation Conveyor CV-05-104: Gravity flow conveyor transfers 
TRUPACT 14-pack payloads from the jib crane to the bridge crane pick-up point. The 
conveyor has elastomeric hysteresis wheels in a heavy gauge steel frame for controlled '"' 
movements of loads. The conveyor has an overall length of 56 feet and an overall w idth of · 
7 feet. The gravity slope of the conveyor is 0.4 inches per foot. The rollers have a diamet er 
of 3 inches and the distance between is 1 ½ inch. The conveyor has a load capacity of 7 ,000 
pounds. 

8. Orum Scale/Conveyor CV-05-103A,S: Chain driven live roller conveyor mounted on a 
floor scale. Conveyor CV-05-103A receives drums from conveyor CV-05-101A. After the 
drum is weighed , the drum is conveyed to conveyor CV-05-10 18. The overall length of the 
conveyor is 36 inches with a width of 33 inches between the frames. The rollers have a 
diameter of 2 ½ inches with a 4 ½ center spacing. The rollers are driven by a 3/4 hp motor. 
The conveyor has a speed of 35 feet per minute. The floor mounted scale has a 3' x 3' 
platform and a 2,000 pound capacity. The scale is equipped with a digital instrument 
controller and shows the weight of the drum on its L.E.D . display. 

9. Waste Box Fork Truck FT-05-101: (H-2-87594) - The Waste Box Fork Truck unloads 
boxes and pallets from enclosed trailer vans and transport pallets to various workstations or 
boxes to the NDA/NDE area. The fork truck is a dual drive reach truck with a maximum 
capacity is 7,000 pounds. The fork truck is powered by a 24 volt. 1 200 AMP hour industrial 
storage battery. The fork truck has an elevated fork height of 1 52 inches. The fork truck has 
a travel speed of 5.0 miles per hour unloaded and 4 .5 miles per hour loaded. 
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10. Pallet Fork Truck FT-05-102: The Pallet Fork Truck unloads pallets from enclosed trailer 
vans and transport pallets to various workstations. The fork truck is a counter balanced lift 
with a maximum capacity of 4,000 pounds. The fork truck is powered by a 36 volt, 1000 
AMP hour industrial storage battery. The fork truck has an elevated fork height of 183 
inches. The fork truck has a travel speed of 7 .0 miles per hour unloaded and 6.5 miles per 
hour loaded. 

11. Pallet Stretch Wrapper SR-05-101: The Pallet Stretch Wrapper is a custom designed high 
profile pallet stretch wrap system used to wrap the TRUPACT 14-packs. The system is 
designed to accommodate TRUPACT 1 ~packs stacked two high. The 14-packs will be built 
on a turntable integral to the stretch wrapper. The 14-packs will be stretch wrapped by the 
machine operated by an operator at the control panel. After the completion of the wrap cycle 
the 14-packs are discharged to the gravity TRUPACT accumulation conveyor. The stretch 
wrap system has a capacity of 10,000 pounds. The turntable is powered by a 1 hp variable 
speed drive system. Tha control panel contains controls for the turntable, the stretch wrapper 
and the film elevator and delivery system. The system has a production capacity of 20 to 30 
loads per hour. 

12. Pallet Transfer Car TR-05-101: The Pallet Transfer Car is a rail guided conveyor system. 
The transfer car travels on two floor mounted steel rails. The transfer car moves pallets from 
the pallet building station to the storage retrieval stacker. The transfer car is controlled by 
the storage and retrieval control system. The transfer car has a maximum capacity of 4,000 
pounds and has a travel speed of 41 feet per minute. 

7. 1. 7 Outline Specifications 

1. Following is a listing of the mechanical eQuipment outline specifications and mechanical 
eQuipment for the Title I design. The outline specifications are included in Volume ltl under 
the Shipping & Receiving tab. 

CSI No. 

14000 
14400 
14620 

Tag No . 

CR-05-101 
CR-05-102 
CR-05-103 
CV-05-101 
CV-05-102 
CV-05-103 
CV-05-1-04 
FT-05-101 
FT-05-102 
SR-05-101 
TR-05-101 

7 .0 PROCESS SYSTEMS 
03 /1 7/92 

Conveying Systems 
Fork Trucks 
Pallet Storage/Retrieval 

Equipment Name 

Pallet Storage/Retrieval 
Drum Jib Crane 
Trupact Bridge Crane 
Drum lnfeed Conveyor 
Drum Discharge Conveyor 
Drum Scale/Conveyor 
TRUPACT Accumulation Conveyor 
Waste Box Fork Truck 
Pallet Fork Truck 
Pallet Stretch Wrapper 
Pallet Transfer Car 
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7.2 NOE/NOA 

7 .2. 1 Design Requirements 

1. NOE/NOA equipment shall be designed in order to facilitate the following operations: 

a) LLW and TRU waste drums will undergo the following NOE unit operations: 

• Real Time Radioscopy (RTR) 

bl · LLW and TRU waste drums will undergo the following NOA unit operations: 

• Passive/Active Neutron Interrogation· (PAN) 

• Gamma Energy Assay (GEA) 

c) Waste Boxes will undergo the following unit operations: 

• Real Time Radioscopy (RTR) 

• Passive/Active Neutron Interrogation (PAN) 

• Gamma Energy Assay (GEA) 

7 .2.2 Reference Drawings 

Drawing Number Drawing Titte 

H-2-87614 
H-2-87615 
H-2-87616 
H-2-87618 
H-2-87620 
H-2-87621 

Drum &. Box NOE/NOA Equip. General Arrangement - Plan 
Box NDE/NDA Equipment General Arrangement - Sections 
Drum NDE/NDA Equipment General Arrangement - Sections 
Drum NDE/NDA Process Flow diagram 
Drum/Box NDE and Box NDA Mechanical Flow Diagram 
Drum NDA Mechanical Flow Diagram 

7 .2.3 Purpose and Scope 

1. Box NOA equipment design is being performed by WHC who will provide UE&.C the 
appropriate engineering data for integration of this equipment into the WRAP 1 design. 

2. The primary function of Non Destructive Examination is to examine the physical contents 
of waste containers (both drums and boxes) entering and/or leaving the WRAP 1 facility in 
order to either acquire certification data of the containers in accordance with storage and 
shipping criteria and/or to provide "intelligence" of the contents for the purpose of container 
processing and nuclear assay measurements. 

3. The primary function of Non Destructive Assay is to assay the drums and boxes entering 
and leaving the WRAP 1 facility in order either to determine the appropriate waste process 
route , to ensure appropriate treatment and control of the waste, or (with the help of process 
knowledge and/or sample analysis) to acquire certification data of the waste in accordance 
with storage, disposal and transport requirements . The principal documents which dictate 
these requirements are TRUPACT SAR, WIPP-WAC and WHC-EP-0063 . . 
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7 .2.4 Feeds and Throughput 

1 . The feed to the NDE/NDA area consists of: 

• Uncertified retrieved drums 

• Uncertified newly generated drums 
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• Certified but unverified and uncertified newly generated drums 

• Uncertified processed drums 

• Uncertified standard waste boxes 

2. The average throughput per day through the NDE/NDA area is 49.3 drums. However, 
every drum does not go through each component of the NDE/NDA area. The Process Flow 
schematic shown below , illustrates the required throughput through each NDE/NDA unit 
operation. 
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1 . A primary objective of the NOE/NOA equipment design was to procure commercially 
demonstrated "off-the-shelf" analytical equipment based upon a performance specification 
approach. To determine the viability of this approach a technology assessment was 
performed to ascertain if the appropriate analytical equipment was commercially available and 
could achieve performance requirements of the WRAP 1 process. The confirmation of 
commercially available equipment requiring little or no research and development effort would 
allow the preparation of performance type specifications to be prepared for the procurement 
of this equipment. The full Technology Assessment is contained in Engineering Assessments. 
Volume VI. · 

2. In summary, the main findings of the Assessment were as follows: 

Drum NOA 

a) It was. established that the functional requirements for drums in all streams would , 
in principal, be met by a combination of a passive/active . neutron measuring 
instrument and a high resolution gamma measuring instrument which were 
interconnected by a data link in order to maximize the accuracy of the final 
measurement. 

bl It was recommended that the functions of the segmented gamma scanner (SGS) and 
the fission and activation product monitor (FAP) be combined into one instrument. 

c) The study established that instruments are available on the market that can be readily 
modified to meet the requirements . of WRAP 1 .· The only qualification is that close 
attention .must be placed on the performance specification to ensure the instrument 
integration software functional requirements are fully defined. 

Drum and Box NOE 

a) In the case of Drum NOE, it was generally concluded that previous applications by 
vendors precluded the need for any special development requirements . 

bl In the case of Box NOE. it was concluded that there is some uncertainty about the 
ability of real time radioscopy (RTR) equipment to penetrate the full width of a box. 
RTR technology will only penetrate about 80 mm of steel equivalent. It was therefore 
recommended that some demonstration trails are performed and/or some investigation 
is carried out into the likely quantity of heavy absorbers present in boxes. 

Specific Findings 

a) The specific findings of the technology assessment are summarized in Figure 7-1. 

7 .2. 6 Description of Processing Operations 

1 . The following paragraphs describe the equipment and unit operations of the NDE/NDA 
area. The description follows the process flow sequence that is presented in the NOE/NOA 
Mechanical Flow Diagram H-2-87620 and H-2-87621. 

2. Design features describe the individual analytical equipment function and design details. 
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NOE/NOA EQUIPMENT TECHNOLOGY ASSESSMENT SUMMARY 

Measurement Category Comments/QuaUfications 

Orum NOA 

Orum NOE 

Box NOE 

Category definitions 

2 al Vendors have built eQuipment for assaying 55 gallon drums but some of 

1-2 

2-3 

WRAP· 1 reQuirements are uniQue. e.g.: 

al 
bl 
cl 
dl 

High throughput reQuirements 

Physics integration 

Automatic generation of reports in the format reQuired for WIPP etc. 
83 gallon drums (minor change) 

bi Software will need to be customer specific. Hardware may consist of a hybrid 
of previous designs. 

. al Vendors have designed systems for 55 gallon drums and demonstrated ability 
to see free liquids, etc. The modification to amend the designs for 83 gallon 
drums is minor. 

bl WHC Demonstration Plan should progress to endorse this conclusion with 
simulated waste 55 and 83 gallon drums. 

cl It is assumed that there are not substantial quantities of waste in excess of 80 
mm steel equivalent along the drum diameter. 

al Vendors have designed systems for items as large as boxes. 

bl WHC Demonstration Plan should be amended to include some form of 
validation for simulated waste in a box. 

cl An uncertainty exists regarding the quantity of hard waste expected in boxes; 

WHC are asked to advise if materials greatly in excess of 80 mm steel 
equivalent are likely to be present along the minor diameter of the box . 

1 · Off-the-shelf equipment exists that meets the measurement specification ; no further development required . 

2· Off-the-shelf or previously designed equipment exists that can be readily modified to meet the measurement 
specification . 

3 · No off-the-shelf equipment exists but prototype equipment end development programs exist which meet or nearly 
meet the measurement spe_cificetion . 
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1 . Each day, one of the two Transport/NOA control operators will select, from the control 
room console, a pick list of drums (from those in the lag storage) which require assaying. 
This list will be entered into the Plant Management System (PMS) . The PMS will then 
integrate this information into its data base and take account of drums arising from the 
process area in order to establish the "next drum to be sent to NOE/NOA". Some order of 
priority will therefore need to be programmed into the PMS. 

2. Drums requiring assaying from the lag storage will be transferred via the "Second 
Accumulation Conveyor" CV-05-1018 where the drum's bar code is manually read; whereas 
drums requiring assaying from the process will arise at the drum carousel CV-09-1 02. Where 
the drum's bar code is automatically read before transfer to the Automated Guided Vehicle 
(AGV) GV-09-101. From this point, its location is automatically tracked throughout NOE/NOA 
by the PMS . 

. 3. The PMS will have identified each type of drum, via its bar code label , enabling the PMS 
to determine each drum's first destination. As described on the Process Flow diagram H-2-
87618, the first destination of drums is: 

a) Retrieved drums 

b) Newly generated drums 

cl Processed drums 

100% to NOE 

100% to NOE 

10% to NOE 
90% to PAN 

4 . For drums directed to the NOE, the PMS will determine availability and direct the AGV 
to the transfer conveyor of the appropriate NOE unit. CV-09-101 A /8. Once this drum is in 
position on the transfer conveyor , the Plant Control System (PCS) will instruct the appropriate 
NOE PLC to open the NOE vault door. start up its conveyor. move the drum into position in 
the NOE equipment and close the NOE vault door. 

5. At this point, the NOE operator in the control room w ill be prompted to push a hard-w ired 
button on his console which will enable the X-ray generator and allow NOE operations to 
commence. During NOE operations , the full-time attention of the operator will be required . 
The drum and detector/generator assembly manipulators will be controlled manually using 
principally a joystick. The controls available will include up, down, rotate and transverse 
sideways (to the edge/tangent of the drum). In particular, the control system will have the 
capability to "jog" the drums in order to facilitate the identification of free liquids in the waste 
matrix. While the X-ray is running, the operator will have full control over a video recording 
device with audio recording capabiliti.es to give a real-time image of the drum w ith 
commentary. The lighting in the NOE drum interpretation area of the control room shall be 
controllable. 

6. On completion of NOE operations , in accordance with FOC paragraph 2.2.4 . the NOE 
operator will input examination data onto ttie data base file of the drum. The data base fil e 
is stored on the Data Management System (OMS) computer . Additionally, one or two separate 
playback VCR 's will be provided in the computer room to enable a control room operntor to 
send recordings to the process enclosure operators. 

7.0 PROCESS SYSTEMS 
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7. A WHC uncertainty currently exists as to whether this is adequate for the operator ' s 
needs and this is addressed in Section 13.0 of this report. Pending _resolution of this , 
consideration will be given to evaluating the technical feasibility and cost of providing a means 
of recording still NOE pictures onto a laser disc or equivalent. The objective of this is to store 
pictures onto a storage medium that will be instantly retrievable through the PMS 
Communication network from any terminal connected to it, e.g. the process operator in the 
glove box line. 

8. On completion, the NOE operator will inform the PCS (via his keyboard) that the drum 
NOE is complete . This will initiate a sequence to open the NOE vault door, move the drum 
onto the transfer conveyor, call the AGV for pick up and move the drum to the Transfer 
Conveyor CV-09-1 01 C/0 of an available PAN unit. 

9 . Prior to receiving drums at the Drum PAN station, a file on the drum will have been 
opened by the operator in Shipping and Receiving area and any history (process knowledge, 
characterization data , etc.) added to the file. In definitive design, the method of enterif!g any 
additional information required by the NOA instruments will be investigated. 

10. Drums arriving at the transfer conveyor will move on into the Drum PAN station in the 
same manner as at the NOE station (see above) . If the PAN or GEA system requires more 
inf ormation prior to commencement of data acquisition (counting) or data processing, the 
Transport/NOA operator will be prompted for this information otherwise PAN operations will 
start. 

1 1. On completion of PAN operations the drum will be automatically transferred to the next 
available GEA station in a similar manner to its transfer from NOE to PAN . 

1 2. On completion of GEA operations the data gathered from both the PAN and the GEA 
systems will be combined, probably in the Data Management Computer. to obtain full 
certification data and to determine if the drum is classified TRU or LLW. 

1 3. Certified Newly Generated drums. WRAP 2 drums, and Processed Drums will then be 
ret urned to ShiP,ping and Receiving by the AGV. Retrieved drums as well as non-compliant 
Newly Generated, WRAP 2 and Newly Generated Drums requiring verification characterization 
will be transferred to the process buffer drum carousel by the AGV , or infrequently directly 
to the process airlock. 

14 . A PCS interlock will ensure that only drums classified as LLW and TRU will enter the LLW 
and TRU process lines respectively. The bar code number will be signalled from the DMS to 
each station of the NDE/NDA area in order to ensure the collected data is ascribed into the 
appropriate file. 

Boxes 

1. Boxes are transferred to the Box NOE unit by the Forklift Truck, FT-05-101, as described 
in Section 7. 1. The bar code on the box will be read using the portable bar code reader and 
this will be signalled to the NDE operator in the control room in order to permit this number 
to be correlated against any NOE data entered on the PMS. 
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2. Following a·successful weigh on the Transfer Conveyor CV-09-105, the NOE operator in 
the control room will initiate a sequence to move the box into the Box NOE vault. The 
operations at the Box NOE station will then be similar to those described for Drum NOE above. 
However, a significant difference to drum NOE will be that. instead of rotating the box. the 
image intensifier/generator assemblies will be elevated through the height of the box. 

3. Following completion of Box NDE a forklift truck will pick up the box and transfer it to 
the Box NOA station transfer conveyor. The bar code of the box is again read by the portable 
bar coda reader and this number is then sent to the Box NOA computers. On~ of the transport 
/ NOA controllers will then initiate Box NDA operations. Again, as with Drum NOA, if there 
is insufficient information available to start operations, the operator will be prompted for the 
missing information. 

4. Half-way through Box NOA operations, the control room operator will be prompted 
through the PMS that the sequence to rotate the box has started. The control room operator 
will have the opportunity to view this operation via CCTV which will consist of retracting the 
box onto the turntable at the end of the unit, rotating it and returning it into the Box NOA 
unit. By viewing this on CCTV. the operator will be able to ensure that there are no 
misalignment problems. Additionally, if any part of the sequence fails, it is assumed that the 
GFE Box NOA equipment will annunciate this condition to control room operators through the 
PMS. 

5. On completion of Box NOA operations, the control room operator will be prompted via 
the PMS to send for a fork lift driver to return the box to Shipping and Receiving. 

7 .2. 7 Wastes and Effluents 

1 . The only p_otential waste or effluent arising out of NOE/NOA expected is the cooling oil 
from the NOE heat exchangers which may need replacing at some stage due to a malfunction 
or natural ageing. 

7 .2.8 Safety Instrumentation and Control 

1. The Drum and Box NOE equipment will be required to meet federal and state statutory 
requirements. Additionally, the equipment must meet the requirements set out in document 
WHC-CM-4-10. Safety features specified in the above standards include. but are not limited 
to: 

a) Monitoring by fail safe X-ray warning lamps 

b) Redundant safety circuits for door interlocks 

c) Fail safe door locking contact 

d) Continuous internal diagnostic with automatic shutdown and fault display 

el Leakage radiation from vault less than 0.5 mR/hr 

2. Control of ail NOE functions will be carried out from the "NOE Operator Consoles 11 and 
:t2, located above the area in the control room. 
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3. NOA equipment will contain neutron generators in the PAN's and transmission sources 
in the GEA's. Shielding and access arrangements associated with these devices will be 
required to meet federal and state statutory requirements. 

4 . Control of all NOA functions will be carried out from the "Transport/NOA Consoles #1 and 
#2, located above the area in the control room . 

7 .2.9 Utility Services 

1. The NOE/NOA equipment requires electrical power and potentially plant utility air . 
Electrical power is required for motors, High voltage (HV) generators, neutron generators and 
nucleonic processing equipment. The total anticipated load is 48 kVa at a single phase 120 
volt and 1 OkVa three phase 120/208v. 

2 . Liquid nitrogen will be required on all GEA units to service the germanium detectors. It 
is proposed that the detector dewars will be filled by wheeling in a portable master dewar and 
manually filling the detector dewars as required (estimated to be twice per week). 

3 . Currently, vendors contacted have indicated a preference for electrically operated doors, 
lifting equipment etc. However, provision for air actuated equipment should be provided so 
as not to preclude other vendors. 

7 .2. 10 Design Features 

1 . The NOE/NOA and related equipment will incorporate the following design features: 

a) Diagnostic hardware and software to detect and annunciate any equipment failures 
to the control room operators. 

b) Procedures and. systems to verify the correct functioning of equipment: 

c) NOE systems will employ a standard drum or box containing an ASTM step wedge 
as described in ASTM F792. 

d) NDA systems will employ a "Verification Drum or Box" containing a mixture of known 
radioactive sources to periodically check the instrument performance. 

e) NDA systems will be capable of identifying significant changes in background 
radiation before and during the performance of assays. 

fl On leaving the NOE/NOA area , a check on the bar code label will be made in order to 
verify that the drum has been correctly tracked. 

g) GEA systems will employ standardization sources, to routinely check for "drift" in 
energy ranges being examined. 

h) Cryostats on GEA systems will employ level detectors to warn operators of low liquid 
nitrogen levels and (eventually) shutdown the GEA systems if the cryostats are not 
filled in order to protect capital equipment, and to ensure accuracy of results. 
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il Maintenance features and facilities will be provided at all parts of the measurement 
systems to enable the various components of the system to be maintainable by the 
appropriate craftsmen. Particular attention shall be given to access of equipment in 
highly shielded areas. For example. equipment in congested shielded areas could be 
mounted on a removable trolley. Processing electronic cabinets will be mounted away 
from areas of heavy traffic. Component parts for all measurement systems will be 
modular and interchangeable. 

2. Orum Non-Oestruc;:tive Examination N0-06-104 A/B: Two drum Real Time Radioscopy 
(ATR) stations will perform X-ray fluoroscopy examination of unopened containers for 
particulate material, free liQuids, explosives. compressed gas containers. or other items 
requiring special processing. Drum RTR stations will examine 55-gallon drums or 83-gallon 
overpacks. Each will be equipped with shielding guillotine-type doors on the inlet to protect 
personnel in the NDA/NDE area from radiation emitted from the RTR equipment. The system 
consists of an X-ray generation unit and high-resolution imaging system, manipulation system, 
radiation-shielded enclosure, transport system, and control console. The enclosure is 
constructed of lead sheets laminated to steel panels. Once the drum is in position inside the 
enclosure. and the entrance door is closed, the X-ray set and the imaging chain pass over the 
drum in a synchronized movement. A system of CDRH-approved interlock switches and 
alarms prevents X-ray generation before the enclosure is completely sealed. The image 
intensifier can be manipulated along two axes, both up and down, and left to right. The scan 
and rotate axes feature variable speeds. The drum can also be rotated, so that the operator 
can properly align the drum with the imaging system. The movement variability and control 
in both the imaging system and the drum ensures optimum inspection results. . 

3. Box Non-Destructive Examination N0-06-106: One Sox NOE system is provided that 
employs the same types of ATR technology as described for the drum NOE system. 

4. Drum Passive/Active Neutron Interrogation N0-06-101 A/B: Two drum PAN assay 
stations will combine active and passive neutron counting methods to detect and measure the 
quantity of U, Pu, Np, Cm and Cf isotopes. These stations will determine low-level TRU 
activity of drums. The active neutron assay will provide the information used to sort and 
categorize the waste as either TRU ( > 100 nCi/g). LLW Category 3 ( 10-100 nCi /g) or LLW 
Category 1 ( < 10 nCi/g). The active portion of the PAN system utilizes a neutron generator 
to provide short (5-10 usec) bursts of thermal neutrons to "interrogate" the waste. The 
thermal neutrons induce fissions of fissile isotopes such as Pu-239 and Am-241 , resulting in 
a burst of fission spectrum neutrons being emitted by each fissioning nucleus. The cadmium 
shielded detectors reject the thermal neutrons. but detect about 10% of all fission spectrum 
neutrons. A set of thermal flux nionitors (one cadmium shielded the other bare) are also 
located in the assay chamber. and are used to determine the Absorption Index of the waste. 
The passive portion of the PAN system uses high-efficiency neutron detectors and 
coincidence counting techniques to quantify the number of time related neutrons being 
emitted by spontaneous fissioning isotopes such as Pu-240. This side of the counting 
equipment will be utilized for those drums which are determined by active neutron 
interrogation to be TRU waste, and will produce a "?u-240 equivalent" value which can then 
be combined with the Pu isotopic ratio given by GEA. to give a total Pu content. 
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5. Drum Gamma Energy Assay ND-06-102 A/8/C: The Gamma Energy Assay (GEA) system 
will be used to obtain isotopic information about the drums. The GEA system can be used 
to assay U-233, U-235 Pu isotopes, Np-237, Am-241, Am-243, and fission activation 
products. Assays are performed in segments along a waste package's vertical axis (typically 
10-20 segments per drum). The energy ranges of interest are measured by the germanium 
detectors. At the same time, an external transmission source is selected to match the gamma 
ray energies being measured (e.g., Se-75 is typically used for Pu-239 assays), and is mounted 
on the opposite side of the drum from the high resolution germanium detectors. This external 
source is used to measure the gamma ray attenuation for each segment with the radioactive 
transmission source. This attenuation factor due to the hardwaste items contained in the 
drum can then be factored into the measurements being taken from the waste in the drum. 
Drums are rotated about their vertical axis and cycled through the required segment heights 
with computer-controlled electronic motors and precision mechanical turntable/elevator 
hardware. 

7 .2. 1 1 Outline Specifications 

1 . Following is a listing of the outline specifications for the Title I design. The outline 
specifications are included in Volume Ill under the NDE/NDA tab. 

CSI No . 

13531 
13532 

7 .3 Waste Process System 

Drum Non-Destructive Assay 
Drum & Box Non-Destructive Examination 

7 .3. 1 Design Requirements 

1 . The design requirements for the Waste Process System are detailed in the Project Design 
Criteria Document, in Section 4.0. The major design requirements are summarized as follows. 

2. Segregation of processing of Low Level Waste (LLW), Transuranic Waste (TAUL Non
Compliant Waste (restricted waste) is required to avoid cross-contamination of the waste 
forms. 

· 3. The LLW and TRU Waste Process Lines are required to be able to process a split of up 
to 75 % of drums containing non-compliant items, and to allow simultaneous processing of 
the remaining 25 % of drums, directly to the compactors. 

4. Radiological worker safety is to be in accordance with relevant codes and standards. 
including DOE Order 5480. 1 1, CM-4-9, CM-4-10 and A LARA principles (CM-4-11). 

5. Alpha confinement is to be provided using high integrity enclosures with a negative 
~ressure induced by the ventilation exhaust system, and discharging through at least two DOP 
testable-levels of HEPA filtration. 

6. Capabilities are to be provided for remote manipulation of the waste sorting operations 
. and for the restricted waste stabilization operations. 

7 . Design is to include provisions for maintenance through gloves, including provisions for 
modularization of equipment to facilitate contact maintenance and appropriate access and 
viewing capabilities . 
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8. Waste processing, treatment, and certification is to be in compliance with WIPP-WAC, 
WHC-EP-0063 and WAC 173-303 for both TRU waste and for LLW. 

9. Waste data acquisition and management capabilities are to be provided which meet NHC 
requirements, and all appropriate waste certification requirements. 

10. Volume reduction equipment -is to be provided, to optimize plant throughput, minimize 
operator exposure to A LARA, operability and maintainability, and life cycle disposal costs. 

11. Appropriate equipment is to be provided to allow r_epresentative sampling of waste, in 
compliance with EPA SW 846 for characterization purposes. 

1 2. The process gloveboxes are to be designed to facilitate cleaning and dec-ontamination , 
fncluding avoiding unnecessary ledges and crevices, use of smooth decontaminable surfaces, 
and provision of suitable access and viewing. 

13. Fire prevention equipment is to be installed within the process gloveboxes in compliance 
w ith NFPA 17. 

7 .3.2 Reference Drawings 

Drawing No. Drawing Title 

PFD TRU PROCESS ENCLOSURE 
PFD LLW PROCESS ENCLOSURE 
PFD RWM PROCESS ENCLOSURE 
MFD TRU PROCESS ENTRY ENCLOSURE 
MFD TRU PROCESS SORTING/COMPACTION ENCLOSURE SHT. 1 
MFD TAU PROCESS SORTING/COMPACTION ENCLOSURE SHT. 2 
MFD TAU PROCESS EXIT ENCLOSURE 
MFD LLW PROCESS ENTRY ENCLOSURE 
MFD LLW PROCESS SORTING/COMPACTION/EXIT ENCLOSURE SHT. 1 
MFD LLW PROCESS SORTING/COMPACTION/EXIT ENCLOSURE SHT. 2 
MFD LLW PROCESS SORTING/COMPACTION/EXIT ENCLOSURE SHT. 3 
MFD RWM TAU PROCESS ENCLOSURE 
MFD RWM LLW PROCESS ENCLOSURE 
MAIN PROCESS FLOWSHEET SHT. 1 
MAIN PROCESS FLOWSHEET SHT. 2 
MAIN PROCESS FLOWSHEET SHT. 3 
WASTE PROCESS GLOVEBOX GENERAL ARRANGEMENT • PLAN 

H-2-87625 
H-2-87626 
H-2-87627 
H-2-87628 
H-2-87629 
H-2-87629 
H-2-87630 
H-2-87631 
H-2-87632 
H-2-87632 
H-2-87632 
H-2-87633 
H-2-87634 
H-2-87635 
H-2-87635 
H-2-87635 
H-2-87637 
H-2-87638 
H-2-87639 
H-2-87640 
H-2-87641 
H-2-87642 
H-2-87642 
H-2-87642 
H-2-87644 
H-2-87644 
H-2-87645 
H-2-87646 
H-2-87647 
H-2-87648 
H-2-87649 
H-2-87650 
H-2-87650 
H-2-87650 
H-2-87652 
H-2-87653 
H-2-87654 

WASTE PROCESS GLOVEBOX GENERAL ARRANGEMENT· ELEV (TRU & LLW} 
WASTE PROCESS GLOVEBOX GENERAL ARRANGEMENT - ELEV (RWM) 
TRU ENTRY GLOVEBOX GB-07-301 
TRU ENTRY GLOVEBOX GB-07-301 
TRU SORTING GLOVEBOX GB-07-302 SHT. 1 
TRU SORTING GLOVEBOX GB-07-302 SHT. 2 
TRU SORTING GLOVEBOX GB-07-302 SHT. 3 
TRU GIRTH COMPACTION GLOVEBOX GB-07-303' SHT. 1 
TAU GIRTH COMPACTION GLOVEBOX GB-07-303 SHT. 2 
TAU SUPERCOMPACTOR GLOVEBOX GB-07-304 
TRU EXIT GLOVEBOX GB-07-305 
TAU EXIT GLOVEBOX GB-07-305 
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LLW ENTRY GLOVEBOX GB-07-101 
LLW ENTRY GLOVEBOX GB-07-101 
LLW SORTING GLOVEBOX GB-07-102 SHT. 1 
LLW SORTING GLOVEBOX GB-07-102 SHT. 2 
LLW SORTING GLOVEBOX GB-07-102 SHT. 3 
LLW SUPERCOMPACTOR GLOVEBOX GB-07-104 
LLW EXIT GLOVEBOX GB-07-105 
LLW EXIT GLOVEBOX GB-07-105 
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8. Waste processing, treatment. and certification is to be in compliance with WIPP-Wt> 
WHC-EP-0063 and WAC 173-303 for both TRU waste and for LLW. 

9. Waste data acquisition and management capabilities are to be provided which meet NHC 
requirements. and all appropriate waste certification requirements . 

10. Volume reduction equipment is to be provided, to optimize plant throughput, minimize 
operator exposure to ALA RA, operability and maintainability, and life cycle disposal costs. 

11 . Appropriate equipment is to be provided to allow representative sampling of waste, in 
compliance with EPA SW 846 for characterization purposes. 

1 2 . The process gloveboxes are to be designed to facilitate cleaning and decontamination. 
including avoiding unnecessary ledges and crevices, use of smooth decontaminable surfaces , 
and provision of suitable access and viewing. 

1 3 . Fire prevention equipment is to be installed within the process gloveboxes in compliance 
with NFPA 1 7. 

7 .3.2 Reference Drawings 

Drawing Title 

PFD TRU PROCESS ENCLOSURE 
PFD LLW PROCESS ENCLOSURE 
PFD RWM PROCESS ENCLOSURE 
MFD TRU PROCESS ENTRY ENCLOSURE 
MFD TRU PROCESS SORTING/COMPACTION ENCLOSURE SHT. 1 
MFD TAU PROCESS SORTING/COMPACTION ENCLOSURE SHT. 2 
MFD TAU PROCESS EXIT ENCLOSURE 
MFD LLW PROCESS ENTRY ENCLOSURE 
MFD LLW PROCESS SORTING/COMPACTION/EXIT ENCLOSURE SHT. 1 
MFD LLW PROCESS SORTING/COMPACTION/EXIT ENCLOSURE SHT. 2 
MFD LLW PROCESS SORTING/COMPACTION/EXIT ENCLOSURE SHT. 3 
MFO- RWM TRU PROCESS ENCLOSURE 
MFD RWM LLW PROCESS ENCLOSURE 
MAIN PROCESS FLOWSHEET SHT. 1 
MAIN PROCESS FLOWSHEET SHT. 2 
MAIN PROCESS FLOWSHEET SHT. 3 
WASTE PROCESS GLOVEBOX GENERAL ARRANGEMENT - PLAN 

Drawing No. 

H-2-87625 
H-2-87626 
H-2-87627 
H-2-87628 
H-2-87629 
H-2-87629 
H-2-87630 
H-2-87631 
H-2-87632 
H-2-87632 
H-2-87632 
H-2-87633 
H-2-87634 
H-2-87635 
H-2-87635 
H-2-87635 
H-2-87637 
H-2-87638 
H-2-87639 
H-2-87640 
H-2-87641 
H-2-87642 
H-2-87642 
H-2-87642 
H-2-87644 
H-2-87644 
H-2-87645 
H-2-87646 
H-2-87647 
H-2-87648 
H-2-87649 
H-2-87650 
H-2-87650 
H-2-87650 
H-2-87652 
H-2-87653 
H-2-87654 

WASTE PROCESS GLOVEBOX GENERAL ARRANGEMENT· ELEV (TRU & LLWl 
WASTE PROCESS GLOVEBOX GENERAL ARRANGEMENT - ELEV (RWM) 
TRU ENTRY GLOVEBOX GB-07-301 
TRU ENTRY GLOVEBOX GB-07-301 
TRU SORTING GLOVEBOX GB-07-302 SHT. 1 
TRU SORTING GLOVEBOX GB-07-302 SHT. 2 
TRU SORTING GLOVEBOX GB-07-302 SHT. 3 
TRU GIRTH COMPACTION GLOVEBOX GB-07-303 SHT. 1 
TRU GIRTH COMPACTION GLOVEBOX GB-07-303 SHT. 2 
TRU SUPERCOMPACTOR GLOVEBOX GB-07-304 
TRU EXIT GLOVEBOX GB-07-305 
TRU EXIT GLOVEBOX GB-07-305 
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LLW ENTRY GLOVEBOX GB-07-101 
LLW ENTRY GLOVEBOX GB-07-101 
LLW SORTING GLOVEBOX GB-07-102 SHT. 1 
LLW SORTING GLOVEBOX GB-07-102 SHT. 2 
LLW SORTING GLOVEBOX GB-07-102 SHT. 3 
LLW SUPERCOMPACTOR GLOVEBOX GB-07-104 
LLW EXIT GLOVEBOX GB-07-105 
LLW EXIT GLOVEBOX GB-07-105 
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bl Supercompacted TRU and TRU mixed waste, loaded out into 55-gallon drums; 

c) Treated restricted LLW and TRU waste, loaded out into 55-gallon drums. 

7 .3 .6 Process Description 

1. The process description presented herein covers the LLW waste process line, the TRU 
process line, the LLW Restricted waste process line and the TRU Restricted Waste process 
line. The description follows the 'left to right" flow of waste as shown on the following 
process flow diagrams (PFC). 

• TRU Waste F'FD H-2-87625 
• LLW Waste F'FD H-2-87626 
• Restricted Waste PFD H-2-87627 

2. The process narratives describe the anticipated operation of each waste line along w ith 
a description of the major equipment required to perform the operation . Detail description of 
the waste process equipment is provided in the fallowing section under Design Features. 

3. The LLW and TRU waste process lines for the sorting of non-compliant items and the 
Volume Reduction/packaging of compliant items are quite similar. This is also true for the 
processing of non-compliant _items in the LLW and TRU Restricted Waste management 
glovebox lines. Therefore, a complete process description will be provided for the TRU 
sorting/volume reduction/packaging line and the TRU Restricted Waste Management (RWM) 
line. The areas of the L.LW sorting/volume reduction/packaging line and the LLW RWM line 
which are different from the TRU lines will then be discussed. 

TRU Waste Process Line 

1 . The TRU waste process line consists of various material handling equipment required to 
transfer/articulate 55-gallon drums through the alpha confinement process enclosure in order 
to sort, compact, sample, and produce certified repackaged TRU waste for shipment to WIPP . 

2. The TRU waste process line involves the unit operations as shown in drawing H-2-87635 
the Main Process Flowsheet. These will be individually described in the foll ow ing paragraphs , 
beginning with a description of the glovebox, suites provided for alpha confinement and 
operator safety. 

3. TRU Waste Process Enc!osure consists of five stainless steel gloveboxes that are bolted 
together in a linear configuration, as shown in Figure 7-2. The overall glovebox suite is 
nominally 62 feet long by 4 feet wide by 1 2 feet high. The gloveboxes are custom designed 
to house the internal waste processing equipment in such a manner as. to provide optimum 
operation and maintenance accessibility. Specific features of the TRU waste glovebox suite 
includes·: 

a) Overall Construction: The glovebox shell itself will be constructed of 7 gauge 
stainless steel which has been finished to a 28 standard. All internal corners are 
radiused to provide a smooth decontaminable surface . Individual gloveboxes will be 
flanged together using viton rubber gasket seals which are protected on the inside 
from physical damage, and so as not to provide a contamination trap. 
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b) Windows and Gloveports: Windows will be gasketed and bolted to the glovebox wall , 
in accordance with Hanford Plant Standards. They have been sized to provide 
appropriate viewing for operations and maintenance requirements, and range in size 
from approximately 6"x4" to approximately 42"x36" . Gloveports will be of the 
Hanford Plant Standard type (8" diameter) and will be welded into the glovebox shell. 
These gloveports will accept the push-through design type gloves. 

c) Shielding: In areas where full-time occupancy is envisaged, lead shielding has been 
attached to the external glovebox face. It will be sandwiched within steel sheets, to 
ensure that the lead itself does not become contaminated. Lead glass windows have 
also been incorporated in the design in these areas. The lead glass is protected on 
the inside of the glovebox window by toughened glass. 

d) Lighting: Lighting is mainly provided through glovebox ceiling windows so that 
replacement of the light fitting takes place outside containment. In certain areas 
where this is not practical, pod lighting has been utilized, whereby the light tube is 
introduced into the glovebox within a protective glass sheath - again this means that 
the light fixtures can be changed outside of containment. 

e) Feedthroughs: Pneumatic, hydraulic, electrical, and instrument services are fed 
through bulkhead-mounted standard penetrations in the glovebox ceilings or walls. 
Appropriate glands and couplings are utilized to ensure that alpha contamination 
cannot escape and connections can be readily maintained._ 

f) Operator Platforms: Where appropriate, operating access platforms are provided to 
ensure suitable ergonomic working positions can be achieved. Platforms will be both 
fixed and mobile, to suit applications. Platforms will conform with OSHA standards. 

g) Operator Position. The operator at the sorting glovebox will generally stand in front 
of the box and operate the manipulators from a portable control console. that can 
traverse across the face of the glovebox. 

h) Maintenance Access: Equipment has been modularized in design to facilitate removal. 
repair and replacement, as appropriate. Where possible , quick release mechanisms 
have been utilized. Maintenance access has been provided through gloves. and 
appropriate gloveports and viewing windows have been positioned. Where infrequent 
removal of large items of equipment is envisaged, access panels have been provided. 

4. Orum Entry operations begin (referring to Figure 7-3) by waste drums being brought into 
the waste process cell and then transferred by the process AGV, GV-09-201. onto a powered 
roller conveyor which is positioned on a scissor-lift table, L T-09-201 G, below the opening into 
the TRU entry glovebox (GB-07-301 ). At this point, an operator will remove the lid clamping 
band in the case of 83-gallon overdrums in order that the drum lid is removable in· 
containment. Specific operations include the following: 
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al 55-gallon waste drums (83-gallon overpacks) enter the TRU entry glovebox. GB-07-
301, by elevating the drum by the scissor lift, LT-09-201 G. to just below the drum 
entry port, D0-07-301. The drum entry port is opened and the drum proceeds into 
the enclosure by a few inches. In the case of 83-gallon overpack, the overpack drum 
lid is automatically attached to the drum entry port door and both are opened 
together. 

bl The inner 55-gallon drum can then be grappled by the in-box one-ton capacit y 
overhead hoist (CR-07-303A). Operator assistance, through gloves, will be required 
.at this point to finally locate the pneumatically operated drum grab, DH-07-301. ont o 
the inner drum, prior to lifting~ For these retrieved drums, an external smear check 
will then be carried out by the operator, again through gloves, to ensure that there 
has been no loss of containment during storage or transfer of the overpack. It is 
anticipated that in the great majority of cases that there will have been no loss of 
containment, and hence it will be clear that the inside of the 83-gallon retrieval 
overpack is clean, and is therefore available to be returned to the Retrieval Project for 
re-use. For those small number of drums where loose contamination is found . the 
operator will need to manually clean or fix the contamination on both the outside of 
the 55-gallon drum, and on the inside of the 83-gallon overpack. A proportion of 
overpacks will be utilized for load-out of LLW, and those found to be contaminated 
will be utilized for this purpose . The entry port door can be closed again prior to 
removal of the outer drum. 

cl The 55-gallon drum which has been lifted into the waste entry enclosure can then be 
traversed by the in-box hoist to a position above the sphincter entry system for TRU 
waste , D0-07-302. A key principle of the operation of the waste entry enclosures 
is that they remain essentially clean internally. and free from loose contamination. 
Hence there will need to be relatively frequent checking in this area, and manual 
cleaning when appropriate. Suitable gloveports and viewing windows have been 
provided in this glovebox for this purpose. 

dl Drums can then be lowered through the sphincter entry system , into the process 
glovebox. GB-07-302. The sphincter entry system door is opened, and the _drum 
entering is transferred to an upper hydraulically operated drum grab device (DH-0 7-
302A) in the entry enclosure which can force the drum through the sphincter , as 
required. There is always a TRU waste drum held captive in the sphincter , and the 
drum in the upper grab is lowered initially at the same rate as the drum which is held 
in a similar lower grab (DH-07-3028, within the process gloveboxl in the sphinct er. 
The drives of both grabs will be linked to achieve the same rate of travel. At a height 
when the drum in the lower grab has not reached the bottom of its travel and the 
drum in the upper grab is now pushed into the sphincter , this top drum w ill be 
stopped. and the lower grab will continue. hence creating a gap of several inches 
between the two drums. The lower drum can then be transferred into the process 
glovebox. and the lower grab can now be elevated to support the drum currently in 
the sphincter. The upper grab can then release this drum , and the lower grab will 
lower this drum so that its top is just below the level of the top of the sphincter. The 
sphincter entry door can then be closed. 

5. Orum Opening and Waste Sorting operations commence with the drum ent ering 
co,:itainment being pushed from the non-powered roller (CV-07-301 A ) by an electrically 
operated drum pusher cylinder (CY-07-310) onto the waiting drum transfer car (TC~07-30 1) 
which runs in the base of the box operations in this glovebox are then as follows: 
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a) The drum transfer car has a flat top base, has four small wheels , and is driven by a 
pneumatic peristaltic drive system. This device can be used to drive drums to the 
opening and tipping positions, in the case of drums containing non-compliant waste , 
or can be driven straight to the compactor loading point for compliant waste drums. 
Drums which have been identified at NOE as containing non-compliant waste will be 
moved by the drum transfer car to the drum opening station. Drums that are 
enclosed in a plastic overwrap will have the overwrap cut at this point. The top 
portion of the wrap will be held by one manipulator arm and cut using the twin 
reciprocating blade knife deployed by the other manipulator arm. The cut portion of 
the overwrap will be removed to the ·sorting table for subsequent packing into the 
open drum. Two slow-speed reciprocating saw units (RT-07-301 A&B) are brought 
down onto the lid clamping band at diametrically opposed positions, and the clamp 
band is sawn through. The two pieces of the band are held during cutting and 
collected by remote manipulator arm units (EM-07-301) so that they can be returned 
to the drum later, as waste. 

b) The drum lid can then be removed by a permanent magnet on the pneumatically 
operated lid removal fixture (RT-07-302). There is also a mechanism which can 
hydraulically shoot a punch device through the lid of the drum and can then lever off 
the lid should it prove to be stuck to the drum. This hydraulic punch is powered by 
hydraulic power unit HU-07-302. The lid is then held captive in the drum lid removal 
fixture, and the drum is moved to the tipping station . The drum tipper (DH-07-303) 
is hydraulically operated and can grip the drum approximately in its center area. The 
drum is rotated through approximately 1 35°, and the contents are transferred onto 
the sorting table. The tipper can be cycled several times if the waste does not slide 
from the drum, or the remote manipulator arms and in-box overhead hoist unit (CR-
07-3018) can be utilized as equipped to assist in waste removal. The drum tipper 
is powered by hydraulic power unit HU-07-301. 

c) In most cases, it is anticipated that a drum liner will be tipped from the drum , which 
contains packets of waste. The drum liner can be opened utilizing a twin
reciprocating blade cutting device, which is directed by operators utilizing hydraulic , 
remote waste sortjng manipulator arms (EM-07-301) operated from a console 
adjacent to the glovebox. These are powered from hydraulic power unit HU-07~303. 
The individual waste packets are then available to an operator, to be removed as 
containing non-compliant items. In the TRU waste processing glovebox there is a 
packet X-ray unit (ND-07-301) located in a bulge in the back wall of the glovebox. 
TRU packets can be placed in a sliding tray within this unit (again using the 
manipulator arms), the pneumatically operated door (D0-07-303) can be closed and 
the item X-rayed so that the packet containing the non-compliant item can be 
identified. This item can then be bar-code labelled and placed into a divided tray unit 
which is lifted from and returned to the 55-gallon bagless transfer drum unit (D0-07-
305), which is located in a second bulge in the back wall of the glovebox. A third 
in-box monorail hoist unit (CR-07-301 E) is ·carried on a beam which runs 
perpendicular to the main glovebox line and is used to move the divided tray unit into 
and out of the bagless transfer drum. This bagless transfer drum of non-compliant 
items can be removed from containment and sent to Restricted Waste Management 
(RWM) for treatment utilizing a powered roller conveyor on a lift table (L T-07-201 H) 
and the process AGV. 
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dl Once the waste sorting operation is complete, the remaining· compliant waste can be 
tipped back into the original drum. This is achieved by moving the drum back 
towards the sphincter area slightly, to the waste receiving station, so that the lip of 
the waste sorting table (ST-07-301} is now hanging over the waiting drum. The top 
plate of the table can then be tipped by an electric actuator so that the waste is 
returned to the drum. The base plate of the sorting table is welded into the glovebox 

. shell so that waste cannot drop below the table, into the base of the glovebox. The 
table base plate is also sloped to a catch pot in order to collect any free liquids which 
may be within the waste when tipped. Provisions are made in the design to allow 
·clearing of the sorting table, to minimize the potential for co-mingling incompatible 
wastes, when appropriate. 

e) TRU waste drums may also require opening to allow redistribution of the fissile 
material within an incoming drum in order to meet TRUPACT II fissile loading limits. • 
In such cases the waste will be tipped onto the sorting table. and a proportion of it 
will be returned to the original drum. One or more new (empty drums) will be brought 
into the glovebox and the remainder of the waste distributed appropriately. There will 
need to be some in-box assay equipment at this point, to assist this operation and to 
monitor the movement of fissile material to and from RWM. This equipment is yet 
to be defined and is included as an area of uncertainty in Section 13.0 of this report. 

f) On being refilled with waste. the drum is returned on the transfer car to the lidding 
station, and the original lid is replaced onto the drum. The drum is then transferred 
to the lid fastening station and the lid is fixed in place by means of a remotely 
operated pneumatic drum lid fastener (RT-07-303}. 

6. Waste Compaction and Sampling are performed on waste drums entering the glovebox ~ 
which do not require opening, and those drums which have been opened. refilled and re
lidded. Specific operations include the following: 

a) · The drum is transferred from the drum transfer car into the TRU girth-compaction 
process glovebox (GB-07-303} by a second drum transfer car . This second transfer 
car will be supplied integral with the compaction equipment and hence has no unique 
tag number. It takes the TRU waste drums first into the drum girth-compaction 
process. Here the drum is squeezed in a die by a hydraulic press ( CM-07-301 l. and 
the drum diameter is reduced from 22.5" diameter to approximately 20" diameter. 

b) The drum is then transferred by the transfer car into the Supercompactor (CM-07-
302). which is a hydraulically operated press which can exert up to 2.000 tons force 
to compact the drums of waste. The supercompactor is enclosed within a separate 
glovebox. GB-07-304. A metal mold unit is brought down over the drum on entering 
the Supercompactor, and then a ram is pushed down inside the mold, compacting the 
waste drum. The ram and the mold then raise, allowing the compacted "hockey 
puck" of waste to be moved from the unit into the puck sample area. Pucks are then 
core sampled, to allow a waste characterization sample to be taken from the waste, 
and the puck is then transferred to the puck buffer storage area. Both compaction 
units are powered from the same hydraulic power unit, HU-07-304. 

c) The waste puck is transferred to the TRU exit glovebox (GB-07-305) for sampling by 
the drum transfer car. The method for obtaining a sam pie requires further 
development work at this stage. but it is proposed that a hollow drill be utilized. The 
sample will be transferred to a small bagless transfer unit (D0-07-304Al for onward 
transmission to the analysis facilities on the Hanford site. 
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d) A total of three waste compacts will be held in the puck buffer storage area, and it 
will be possible· to select from these pucks to optimize filling of the output drums 
from the standpoint of weight, fissile content, or physical fullness (i.e. height of 
waste). The waste pucks will be handled by a compacted drum lifter (DH-07-304) 
mounted from a fourth overhead monorail hoist (CR-07-301 Dl to move them into and 
out of the buffer storage area and into the load-out drums. 

7. Waste Load-Out operations for TRU waste is in a 55-gallon drum which is compatible 
with TRUPACT 2 and WIPP requirements. Operations in this area include the following:· 

a) The waste puck is lowered through the output TRU drum exit port (DO-07-306). 
which is a bagless transfer system that is lidded by a BNFL "one-trip" double lid 
mechanism. With this system a second lid is fitted into the main lid of the drum once 
filling is complete, and swaged into position onto a seal. This drum can then be 
removed from containment and can be lidded with a second lid to cover any potential 
small "ring of contamination" on the seal, and hence provide a final containment 
barrier. 

b) All loaded-out drums can then be transferred to the process AGV system via a 
powered roller conveyor on a drum lift table (L T-09-201 J), to be routed via NDA/NDE 
and Shipping and Receiving for storage or disposal. It will be necessary initially to 
store such drums, awaiting the results from the analysis of the waste 
characterization, to allow appropriate certification of the waste prior to disposal. 

TRU Restricted Waste Management Line 

1. TRU Restricted Waste Management (RWM) enclosure shown in Figure 74, consists of 
a single stainless steel glovebox which is approximately 20 feet long.by 12 feet high by 5 feet 
2 inches wide, at the widest points. down to 3 feet 6 inches at the narrowest (operating) 
points. The specific glovebox construction are very similar to those noted above in the 
description of the TRU waste process enclosure. The RWM glovebox has equipment for 
treating restricted waste to comply with the waste acceptance criteria as stated in the 
Hanford Site Radioactive Solid Waste Acceptance Criteria, WHC-EP-0063-2 and the TAU 
Waste Acceptance Criteria of the Waste Isolation Pilot Plant. WIPP/DOE-069. The treatment 
of the restricted waste is summarized below: 

Non-Compliant Item 

Aerosol Cans 
Reactive Materials 
Chelating Compounds 

Incompatible Materials 
Corrosive Materials 
Pvrophorics 
Gas Cylinders 
HEPA Filters 
Liquids 

Mercury 
Powders, Ashes, and 
Particulate Materials 
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Treatment or Disposition 
Depressurize can, drain and collect liquids 
Neutralize with liquid reagent 
Repackage and store until suffident material is collected for packaging in 
a lab pack for storaae and transfer to a waste acceptance area 
Seareaate and package in separate containers 
pH tested , add appropriate reaaent for neutralization 
Remove from the WRAP facilitv 
Remove from the WRAP facility 
Encaosulate 
Inorganic • Solidification 
Oraanic • Absorotion 
Amalgamated and repackaaed 
Immobilize 
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2. TRU RWM Operations wil l be carried out mainly remotely using locally controlled 
manipulators, as illustrated in Figure 7-5. This process enclosure is separated from the mair 
process enclosures to ensure that hazardous (chemical) operations are isolated from the main 
process. Items which are identified as non-compliant are transferred using 55-gallon bagless 
transfer drums to the TRU Restricted Waste Management Glovebox (GB-07-401) via the 
process AGV and a powered roller conveyor or a lift table. Specific operations include the 
following: 

al The bagless transfer drum is connected to the RWM drum entry/exit port (D0-07-401 l 
and is opened, and the waste tray removed from the drum using the in-box overhead 
hoist (CR-07-401 ). Each item removed from the tray has its bar-code label read in 
order that the Plant computer System can trace this item to its drum of origin. The 
packet can then be opened using a reciprocating twin-blade knife mounted on the 
remote waste sorting manipulators (EM-07-401) and the non-compliant waste 
suspected to contain hazardous constituents or have hazardous characteristics are 
sampled at this point; (Standard sampling methods as defined in Table 3-19 of the Part 
B Permit Application will be used). Basic material compatibility tests can also be done 
on wastes at this point. The sample of the non-compliant item is labelled (if 
necessary) with the same number as that of the waste item itself. The waste item 
can then be returned to the bagless transfer drum, and this drum can be removed from 
containment and placed in the buffer storage area within the process cell, awaiting 
analysis results. These buffer stored drums will be optimally filled, and administrative 
controls on fissile content will need to be applied. In outline, this means that the total 
fissile content assigned to each waste packet transferred from the open and sort 
glovebox will be utilized by the RWM operator to ensure that he does not overfill the 
buffer stored drums, from a fissile content view. The packet bar code and its 
associated fissile content will be available in the OMS, to facilitate this control. 

bl The treatment operations which take place in the RWM glovebox on the non-compliant 
waste following receipt of the sample analysis results can be summarized as follows: 

(i) Aerosol cans which could contain paint, cleaning solvents, spray lubricants, and 
other miscellaneous types are depressurized and drained in a sealed environment 
in a commercially available aerosol can disposal unit (XX-07-401 ). The drained 

·liquids and gases w ill be held in a storage tank (V-07-401) which can be sent to 
storage outside WRAP. The aerosol an disposal unit is hydraulically operated and 
final draining of the ~unctured can is achieved using a vacuum pump system. 

(ii) Reacti ve materials will be treated to render them nonreactive by a reaction with 
a liquid reagent. The neutralized liquid will be handled in the same manner as 
other liquids received in the RWM glovebox. 

(iii) Corrosive materials present in 1 liter to 1 gallon size plastic jugs or jars include 
a variety of liquids, solids or semi-solids. The RWM glovebox has the capability 
to determine if the material is acidic or basic and neutralize the material. The 
neutralizing reagents adjust the pH level to near 7 without the formation of toxic 
products. After neutralization, the materials are transferred to liquid solidification, 
particulate immobilization or loaded out for storage awaiting treatment outside 
WRAP. 

(iv) Liquids contained in plastic jars consist of variety of types such as hydraulic oils, 
drained aerosol can liquids, RCRA regulated organic liquids and incidental water 
collected from open drums. Organic liquids will be absorbed. Inorganic liquids 
will be neutralized if required and solidified by using cement additives. The liquids 
will be sealed in a container with a fixed paddle unit below the lid. These 
containers will then be rotated using a jar mill (XX-07-402), to allow mixing of the 
contents and will then be allowed to stand and cure. 
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(v) Particulate material not meeting the WIPP criteria will be immobilized with cement 
additives and sealed in a container. The container will be rotated using the ja1 
mill to allow mixing of the contents and will then be allowed to stand and cure. 

(vi) Spend HEPA filters will be immobilized using a fixative and will then be available 
for disposal as either TRU waste or TRU(M) waste . 

c) The empty aerosol can from paragraph (i) above will be loaded out in a BNFL "one 
trip" bagless transfer drum via the RWM drum exit port (00-07-402A) for return to 
the TRU processing enclosure to rejoin the main waste stream for compaction. The 
bagless transfer drum will be transferred via the powered roller conveyor on a lift 
table (LT-09-201 E) and the process AGV. The treated products from paragraphs (ii) 
through (vi) above will be loaded out in a second BNFL "one trip" bagless transfer 
drum exit port (D0-07-4028) to be routed via NOA/NOE directly for disposal. This 
drum will be transferred via the powered roller conveyor on a lift table (LT-09-201 D) 
and the process AGV. 

d) Drums which have been determined by head gas analysis to contain VOC's will be 
opened, as described above, and the waste which appears to contain the organic 
liquid material will be removed to RWM. Following sampling and confirmation by 
analysis of the presence of organic liquid, this material will be removed from the 
process in a bagless transfer drum (00-07-402 A or 8), and will be sent to storage 
to await treatment in a future WRAP module. 

LLW Process Line 

1. As illustrated in Figure 7-6, the major differences in the equipment and operations 
between the LLW Process Line and the TRU Waste Process Line previously described are as 
follows: 

a) The equipment tag numbers are obviously different for the corresponding pieces of 
equipment to those described above. 

b) In the LLW Entry Glovebox (GB-07-101) there is no sphincter entry system. Waste 
drums are lowered into the LLW Shorting Glovebox (G807-102) via a simple airlock 
system. The LLW drum transfer port (D0-07-102) consists of an electrically operated 
sliding door unit, in place of the sphincter in the TRU glovebox. Waste drums are 
lowered through using the in-box overhead monorail hoist (CR-07-101 A) . 

c) As LLW is not normally packeted within a drum liner, it is anticipated that loose waste 
will be presented to the operator on opening the liner on the sorting table (ST-07-
101) . There it will be relatively straight forward to visually identify the non-compliant 
item for removal to LLW RWM, and an X-ray unit has not been provided in the LLW 
Sorting Glovebox. 

d) As LLW is to be loaded out into 83-gallon drums, there is no need to utilize a girth 
compactor, as in the TRU Waste Process Line. Hence there are only four main 
gloveboxes in the LLW Process Line and the overall length is reduced to 
approximately 52 feet. The 83-gallon drum exit port (D0-07-106) is a simple double 
lidded system employing a permanent magnet which holds the lid captive on a 
pneumatic swinging door within the glovebox. On replacement of the lid on the filled 
drum, the operator will be required to manually attach and close the clamping band 
prior to movement by the process AGV. There will also be the capability (which will 
be further defined during Title II) to add material to the load-out drum to minimize void 
space w ithin the drum. 
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e) There is to be additional shielding equivalent to 1 /4" of lead on the external face of 
the LLW exit glovebox (GB-07-105). This shielding is primarily to protect the operator 
based at the LLW RWM glovebox from the shine from the LLW compact buffer 
storage area . 

2 . The LLW supercompactor is to be operated from the same hydraulic power unit as the 
two TRU waste compactors. This unit is HU-07-304. 

LL w Restricted Waste Management Process Line 

1. The major difference between the LLW RWM glovebox and the TRU RWM glovebox is 
that for the two waste exit ports (DO-07-202 and DO-07-203) a simple double lid bagless 
transfer system employing a permanent magnet to hold the drum lid to the port door is 
employed. This is deemed to be adequate from a radiological point- of view, as this glove box 
will not contain any sig:iificant quantities of TRU material. 

2. Therefore, from a fabrication standpoint both the LLW Restricted Waste Management 
glovebox is a duplication of the TRU RWM glovebox. 

Sample Management • 

1 . . Sample Management manages and controls samples obtained in the process area and 
dispositions the reports generated by the sample analysis laboratory. The samples are used 
for certifying supercompacted waste and characterizing the non-compliant waste suspected 
to contain hazardous constituents. 

2 . The following samples are obtained during normal process and support operations: · 

• Samples of non-compliant waste taken in the Restricted Waste·Management (RWM) 
enclosures. The non-compliant waste consists of liquids, particulates and materials 
suspected of being hazardous or corrosive. 

• Core samples of supercompacted TRU and LLW obtained from the TRU and LLW 
process enclosures. 

• Miscellaneous samples frnm liquids that may be generated during process operations . 

3. The samples obtained from the process area operations are transferred from the 
enclosures through the bagless transfer port into a bagless transfer container . These 
containers are manually transferred to a survey area so that the container can be analyzed for 
any surface contamination. After the survey is complete, the container is moved to the 
Sample Management office through a pass-through airlock. The sample management area 
stores, prepares and packages the containers for shipment to analytical laboratories for 
analysis. This area has the capability to refrigerate volatile organic samples at -4 ° C. 
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4 . Sample Management is responsible for controlling the samples and the results generated 
by the analysis lab. The control of samples begins at the process enclosures. The specific 
operations include the following: 

al When a sample is taken the sample is placed in a sample bottle that is pre-labeled 
with a bar code label. The bar code label on the jar is read by a reader and linked by 
the OMS to the sampled waste or supercompacted puck. The sample is placed in a 
transfer container and the container number is recorded in the OMS and linked with 
the other labels. Once the container arrives in the Sample Management office and is 
ready to be shipped the sample manager notes that a container is being transferred 
to the analysis lab by recording"the number on the container in the OMS system. 

bl After the sample has been analyzed, the results of the-analytical test(sl are sent to 
the OMS via the WLAN. The sample manager analyzes the results and enters the 
appropriate method for treating the restricted waste into the OMS. The sample 
manager generates a listing for the restricted waste operator of the non-complaint 
packets that are ready for treating. The operator at the restricted waste enclosure 
selects items to be treated and the OMS relays the information through the control 
system for the AGV and to pick up the selected drum at the RW Storage Carousel. 
After the drum is brought into containment, the bar code label on the packet is read 
and the OMS displays the information about the waste and the type of treatment 
required for this item. 

cl After the sample has been analyzed, the sample material is repackaged at the analysis 
lab into 55 gallon drums. This sample waste is returned to the Module 1 facility as 
newly generated waste and is processed by the facility as newly generated waste. 

5. The Sample Management office is located adjacent to the main process area. The office 
contains the following equipment: 

• Operator terminal and printer which is connected to the OMS through the WLAN . 

• Bar code reader. 

• Sample storage for bagless transfer containers and laboratory transfer packs. 

• Refrigerated storage for volatile organic liquids. 

6. The sample manager is responsible for preparing the containers used for treating the 
restricted waste. The containers are filled in an enclosed room located in the exterior storage 
area. The room will be equipped with the necessary analytical laboratory equipment, work 
area, and storage space for bulk materials. This room will have the necessary utilities, such 
as electrical, water, heating and ventilation to remove fine particles from the air (i.e. cement 
dust). After the containers are prepared, they are transferred to the sample management 
office to be stored or transferred through the pass-through airlock to the Restricted Waste 
Management area. 

7.0 PROCESS SYSTEMS 
0 3/17 /92 

Page 7. 33 



WRAPFACIUTY,DOE-RL 
DE-AC06-91RL 11946 

7 .3. 7 Wastes and Effluents 

UNITED ENGINEERS & CONSTRUCTORS 
. Pro;.ct No. 8237 .001 

1. All solid waste products generated during the processing of the wastes (e.g. glovebox 
HEPA filters, cleaning materials, gloves, tools for maintenance) will be dealt with as the waste 
itself, within the containment in which it arises. Large items which may arise as a result of 
maintenance activities will be either removed for treatment in future WRAP Modules or will 
be cut up in-situ for disposal. 

2. Liquid effluents which arise from the drum at the waste sorting stage as the drum is 
tipped will be collected in one gallon polyethylene containers and will be transferred to RWM 
for sampling and treatment. The sorting table is sloped for collection of such liquids at the 
low point, and direction into collection bottles. A valve in the connection to the bottle allows 
quantities larger than the one gallon bottre capacity to be collected in several bottles. Any 
organic liquids which are found in the waste, or any contaminated hydraulic fluid will be 
sampled, contained in bottles, and removed from WRAP-1 to storage to await treatment in 
an appropriate future WRAP Module. Administrative controls will be employed to minimize 
the risk of mixing of incompatible liquids. Any liquid effluents which arise as a result of 
discharge of the building fire sprinkler system will be contained within the banded area within 
the building and will be pumped from a low point sump to a portable transfer container, there 
it will be sampled and will be directed to appropriate disposal facilities on the Hanford site. 

3. Airborne effluents arising from the _glovebox ventilation exhaust system will be routed via 
a glovebox filter into the HVAC system, as described in Section 8.4 of this report. No 
provisions have been included for removal of hazardous constituents which may potentially 
be entrained in the glovebox extract. WHC has initiated a separate study on the potential 
impact of the Clean Air Act on the WRAP 1 facility, and hence this area is noted as an 
uncertainty in Section 13.0 of this report. 

7 .3.8 Safety Instrumentation and Control 

1 . As is relatively standard practice for a complex computer controlled mechanical handling 
process, there will be all necessary software sequence links and interlocks to ensure individual 
pieces of equipment function within the prescribed computer-controlled operating envelopes 
and to allow appropriate progression of operations within the process (i.e., operation "8" will 
not be allowed to commence until operation "A" has successfully completed). The following 
controls and interlocks are highlighted as being of particular safety importance or as being 
related to novel items of equipment: 

al Drum entry: the sequencing of the outer enclosure door and the sphincter (or airlock) 
door will be interlocked so that only one will be open at any time. The sphincter will 
be closed before the outer door is allowed to be opened. Once the inner drum has 
been lifted clear into the enclosure, the outer door can be closed to allow the 
sphincter door to be opened. 

bl TRU Sphincter: the two drum grab mechanisms (DH-07-302A&Bl used to lower the 
drum through the sphincter will be interlocked so that there will always be a drum 
held in the sphincter. 
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cl Sorting table: the remote manipulator arms must always be in the "park" position 
(proximity switch) to allow any movements of the drum tripper or the sorting table 
to take place. The table will not be allowed to tip unless the drum is in the correct 
position to receive the waste. The TAU packet X-ray will not be activated unless its 
door is closed and the RWM transfer drum "cake stand" must be located above the 
RWM transfer port so that it does not clash with the sorting table. 

d) Glovebox ventilation: failure of the glovebox extract (indicated · by loss of negative 
pressure in the glovebox) will automatically cut off any pneumatics which are piped 
into the glovebox. · 

e) Bagless transfer systems: Bagless transfer systems will be appropriately interlocked 
to prevent the container and lid being separated, away from the glovebox, and to 
prevent the glovebox door opening without any container present. 

f) Gloveport operations: There is an infra-red beam down the front face of each 
glovebox. If this is broken by an operator putting his hands into a gloveport, then all 
moving machinery in the glovebox will stop. 

g) The radiological instrumentation associated with the process glovebox is described 
in Section 8.5, and includes hard monitors, CAMs and criticality incident detection 
s.ystems. 

7.3.9 Services 

1 . Electrical: The process gloveboxes will be supplied with 11 0v and 480v. All electrical 
e·quipment within the glove boxes will operate at 11 0v or 480v. 

2. Compressed Air: The building compressed air main is stepped down from 90 psi to 80 
psi for use in the gloveboxes. Ail pneumatic equipment utilizes 80 psi compressed air . 

7.3.10 Design Features 

This section contains a technical description highlighting the key design features of the 
primary equipment items that perform the waste process unit operations. 

1. Sphincter Entry System (00-07-302) is described as follows: 

a) The sphincter entry system is based on the principle of providing a means for large 
items to enter containment while a controlled air leakage path is provided into the 
glovebox. At the same time a differential pressure between the inside of the 
glovebox and the process cell is maintained, and large items can be passed through 
the system to enter containment. The sphincter unit itself consists of three layers of 
overlapping rubber flaps which are supported on alternate layers of bristles which are 
formed in the section of a "bottle brush" type arrangement. The whole unit is housed 
within a cartridge arrangement such that when it becomes worn and loses its 
effectiveness, it can be "push through" changed . The old unit will be pushed through 
into the glovebox and can then be cut up and disposed of as waste. The sphincter 
is fitted with an external door which remains closed at all times other than when a 
drum is being transferred. This door effectively prevents any backflow of 
contamination in the event that the box ventilation · system fails. It also blocks the 
flow of air im.Q. the sorting box. Therefore, a bypass pipe, fitted with a backflow 
preventer . connects the entry box to the sorting box to allow the inlet air to flow into 
that box. 
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b) When the outer sphincter port door is opened, and the drums are being passed 
through the sphincter, sufficient air flow passes around the drum into the box to 
establish a flow velocity that will minimize back diffusion of airborne contamination . 
Once the drums have passed through and the sphincter is in a static state, with a 
drum held within the sphincter, then this door can be closed again. The combined 
resistance of the inlet filter, lid and sphincter should be such that the box operates 
at the required -0. 7" w.g. In addition, the sphincter will be sized so that the drum 
enters under its own weight. To ensure that the sphincter meets WRAP specific 
needs, it is to be the subject of proof testing work to be performed by WHC, and is 
noted in Section 13.0 of this report. · 

2. Remote Manipulator Arms (EM-07-101, EM-07-202, EM-07-301 and EM-07-401) are to 
be utilized in both open and sort areas, and in both RWM boxes and will be similar to the 
Schilling HV -Series. These are 5 or 6 axis servo-hydraulic master/slave microprocessor 
controlled systems, specifically designed for use where manipulative tasks have to be 
undertaken in hostile environments or inaccessible areas. Control is achieved via a "joy stick" 
type compact master arr:n which fits in the palm of the operators' hand, permitting 
comfortable and fatigue-free operation. Specific technical details are as follows: 

a) Motion is effected through hydraulic actuators that are hydraulic oil or water/glycol 
compatible. The standard capacity is 60 lb at full arm extension. They can be 
mounted to suit the specific glovebox functional requirement which in the case of 
WRAP 1 mea~s fixed to an overhead rail system mounted in the glove box roof. 

bl It is envisioned that no special maintenance facilities are required for such 
manipulators. They are relatively robust under-utilized items of equipment that will 
be maintained in-situ in the glovebox. H"ydraulic cylinders can be relatively simply 
removed and repaired or replaced. 

cl Jaws and tools will be quickly changeable and will be located along the glovebox 
wall, close to where operations are carried out. 

d) Manipulator hydraulic power units will be of 5-gallon reservoir capacity for the sorting 
areas and of 1 0-gallon reservoir capacity for the RWM areas and will generate up to 
5,000 psi within the circuit. 

3. Drum De-lidding Station and Lid Fastener Station are designed to perform several 
functions, namely: 

• cutting .of the drum clamp band to allow removal. 

• removal of drum lid, including use of a lid punch device to remove a sticking lid. 

• replacement of lid, following waste sorting, and fixing of lid onto drum. 

While none of these operations utilizes prototype equipment, the specific uses, and 
combination together of these activities in two stations has involved relatively complex 
design consideration and is described as follows: 
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a) The drum clamp band cutting operations will be undertaken using two slow-moving, 
reciprocating electric saw units (RT-07-101 A&B for LLW and RT-07-301 A&B for TRU) 
which are moved into position on the drum by pneumatic actuators. The two saw 
units are positioned 180° apart on the drum, and the remote manipulator arms are 
used to hold the two pieces of drum clamp band, which will result, and to place them 
on the sorting table. The saw units are lifted away from the drum, on completion of 
cutting operations, and are normally held against the sides of the glovebox where 
they can be accessed for Maintenance (e.g. to change saw blades). 

b) The lid removal fixture (RT-07-102 for LLW and RT-07-302 for TRU) is lowered by 
a pneumatic actuator and has a permanent magnet built onto it to capture the lid. If . 
the lid cannot be lifted from the drum utilizing the magnet along, then the hydraulic 
punch unit on the lid removal fixture is punched through the drum lid ·at a 45" angle. 
The arm can then lever the lid off through this punch. and lift the lid clear of the 
drum. The lid is then held captive on this fixture until the drum has been refilled with 
sorted waste and returned to this station for re-lidding. The lid is then replaced on 
the drum. and a small stroke pneumatic actuator is activated to push the lid off the 
permanent magnet. The drum can then be transferred by the transfer car to the drum 
lid fastener station. 

c) The lid is then fixed in place using a pneumatically operated drum lid fastener (RT-07-
103 or RT-07-303) which can access the top surface of the drum lid. The fastening 
will be fixed through the lid, and through the drum wall in several positions (probably 
four), in order to hold the lid in place for compaction. Development work has been 
proposed in this area to demonstrate that this method of fixing will be adequate to 
allow supercompaction of drums without lids coming off during the process, and this 
is noted in Section 13.0 of this report. · 

4. Compaction: For the TRU waste processing line. the supercompactor is preceded by a 
girth compactor (CM-07-301) to reduce the diameter of the 55-gallon drum prior to 
supercompaction. This is so that the compacted "hockey puck" will fit into a 55-gallon drum 
for WIPP disposal. The details of the compactors are as follows: 

a) The TRU drum is moved into the girth compactor (CM-07-301 ), and a typical type of 
compactor would have a series of eight open "fingers" which are lowered around the 
drum. Each of these fingers is locked into a tenon type slot. such that as a hydraulic 
ram is lowered down onto the top of the drum , the fingers are tapered inward at the 
base of the drum and locked around the drum. The tapered fingers are then drawn 
up the drum by a force of up to 1 500 tons, and the drum diameter is reduced. 
Typically, the drum diameter will be reduced to approximately 20". 

bl The su-percompactors for both LLW and TRU waste (CM-07-102 and CM-07-302 
respectively) will be very similar. except that the molds which surround the drum as 
it is compacted will be smaller in diameter for the TRU drums. The drum is pulled into 
the compactor, onto a platter. and the mold unit is lowered around the drum. The 
ram is then forced down inside the mold, and up to 2000 tons compaction force is 
applied. Typical resultant puck .heights will vary, but are expected to average around 
16". 
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cl Supercompactors can typically achieve 15-20 drums per hour throughput rate. The 
duty ·of the supercompactors in WRAP 1 calls for up to 9 drums per day throughput. 
Routing -of drums through the supercompactors gives throughput advantages, as it 
is much quicker to process a drum directly through compaction. Dose exposure 
savings and disposal cost savings also result from the use of the supercompactor . 
These issues are covered in more detail in the Compaction Optimization Study (see 
Volume V). 

d) It is envisioned that both of the supercompactors and the girth compactor unit will 
be powered from one hydraulic power unit, HU-07-304. The hydraulic system will 
contain approximately 530 gallons of hydraulic pressure of 3000 psi. The system will 
have three basic circuits: 

• the primary circuit, serving the hydraulic press ram, the mold, and providing the 
compaction force; 

• the secondary circuit provides the force for operating the ancillary equipment 
including the loader and the unloader; 

• the third circuit circulates oil through an oil-water heat exchanger. 

e) The compaction presses will be of a 4-column vertically oriented design, with a single 
acting main cylinder built into the crown of the press. The crown will be directly 
mounted onto th~ four columns, forming a rigid construction capable of absorbing, 
internally, the compaction forces. The mold is guided by the four columns and is 
raised and lowered by two auxiliary cylinders located .on either side of the press 
crown. This mold is fitted with hardened steel linings. 

5. Waste Coring System: The compacted waste coring system consists of a high torque, 
low speed, drill unit, holding a hollow diamond drill, of approximately 1 " inside diameter. This 
drill will be held in a quick-release collet chuck. The drill will be automatically advanced into 
the waste compact, to penetrate full depth. The drill is then automatically retracted, and an 
electrically powered "pick and place" robot arm removes the drill from the quick-release coll et 
and moves it over to a small bagless transfer port which contains a drawer unit containing 
nine sample pots. A small punch is used to punch the sample from the drill, into one of the 
sample pots. The PCS will tie the identity of the sampled drum with the appropriate sample 
pot. Longer samples will be individually posted out into a bagless transfer container . 

6. Bagless Transfer Systems: Four bagless transfer systems are to be utilized in WRAP 1, 
namely: the BNFL "one trip" drum; the 55-gallon Drath and Schrader system, the simple 
double lid system and the BNFL small purged port system. All systems operate on the 
" Standard" double lid principle. These systems are covered in detail in the Bagless Transfer 
Study (see Volume V) and can be described in summary as follows: 

al The BNFL "one trip" system utilizes a "paint can" type lid within the standard 55-
gallon drum lid. This inner lid will be approximately 21 -1 /2" diameter and will be 
placed on a closed-cell soft neoprene seal on top of the drum lid (when the drum has 
been filled, and is ready for closure). Four hydraulically operated swaging fingers are 
activated within the lidding unit, which pull the inner lid down onto the seal, and fix 
it in place on the drum. The drum can then be removed from containment. This 
drum lidding system can only be used once, and will be utilized to finally close the 
TRU waste drum, ready for shipment to WIPP. The one-trip drum is to be sized 
specifically for WRAP 1 needs and is to be proof tested by WHC, as noted in Section 
, 3.0 of this report. 
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b) The 55-gallon Drath and Schrader drum is a proprietary piece of equipment and w ill 
be used for transfers of materials between the processing enclosures and the RWM 
gloveboxes. The system is based on the "standard" double lid principle, and reties 
on several seals, between the drum and the glovebox, and between the port door and 
the drum lid. 

cl The simple double lid system will be utilized for LLW only, and is used in two sizes. 
An 83-gallon drum size will be used in the LLW Process Line for load-out and a 55-
gallon drum size unit will be used in the LLW RWM glovebox for load-out. In both 
cases, the principle of operation will remain the same in that the drum will be held in 
an opening in the glovebox and the port door to this opening will have a permanent 
magnet on its underside. The drum lid will hence be pulled onto a seal on the 
underside of the port door and both the port door and drum lid will be swung into the 
glovebox. On completion of filling of the drum. the lid will be replaced, using a 
pneumatic actuator to push the lid off the magnet and an operator will manually 
attach a clamp band. 

dl The BNFL purged port system will be utilized as a 6.5" diameter unit, and although 
the double lid principle is used, it relies on a purged air gap around the port door and 
container lid, rather than on seals, and in this way, the "ring of contamination " is 
avoided. 

7. Aerosol Can Oepressurization utilizes a piece of proprietary equipment or similar which 
is used commercially for puncturing and draining aerosol cans. This equipment is called Evac 
Jr., and it can be incorporated within the RWM gloveboxes (XX-O7-2O1 for LLW and XX-O7-
4O1 for TRU), and drains to tanks which are external to the gloveboxes (V-O7-2O1 and V-O7-
4O1 l. The unit is powered hydraulically, and it merely crushes and hence ruptures the can 
in a sealed chamber. A vacuum can then be applied to the chamber to remove the bulk at the '· 
remaining contents of the crushed can, and the propellant gases and liquids from the cans are 
collected in the external tank. Operational controls will be applied to can depressurization 
operations, to ensure that non-compatible chemicals are not mixed within the receipt tank. 
Consideration will need to be given in Title II Design to the use of smaller, multiple collection 
vessels to facilitate control of mixing of non-compatible~. 

7 .3. 11 Maintenance Provisions 

1 . Preliminary equipment design/specification has incorporated the requirements for 
maintenance in accordance with Section 11 of the Project Design Criteria. 

ln-Glovebox Equipment 

2. All in-box equipment are configured for hands-on (via gloves) in-situ repair or disposal in 
· accordance with the principals and details listed below . In relation to this listing Table 7-1 
identifies the principal design basis for maintenance that is applicable to individual major items 
of equipment contained in the gloveboxes. 

a) Minimized in-situ repair requirements to reduce production down time and personnel 
radiation exposure. Generally, this means that equipment will be run until it fails then 
disposed of through the waste route in the process boxes, that is via 55 gallon 
drums. 
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bl Minimized routine maintenance requirements to reduce production down time and 
personnel radiation exposure. This is achieved by using "sealed-for-life" bearings , 
obviating the use of elastomer gaiters or shrouds, obviating the use of gearboxes etc. 

cl Use of proven, low cost equipment capable of many thousands of cycles before 
failure. For example the extensive use of suitably sized standard industrial pneumatic 
cylinders for moving/positioning drum lid removal/ceplacement devices, door systems 
etc. Note, pneumatic and hydraulic actuators typically have lives in excess of 105 

cycles. Considering that the majority of in box equipment which is pneumatically or 
hydraulically actuated is only cycled on average 1 5 times daily, then it is expected 
that these devices will need replacing very infrequently. 

d) Maintainable equipment located inside the process gloveboxes has, where possible, 
been configured in modules from readily available proprietary components. Modules 
have been sized, located and attached such that they can be accessed for in-situ 
repair or be easily removed from their working position for transfer to a position in the 
glovebox were they can be repaired or prepared for disposal. For example the Sorting 
Gloveboxes have a number of diverse equipment types in them with differing 
maintenance needs. Therefore, devices in these boxes have been designed such that 
they can be readily dismantled and moved to the sorting table where they can be 
repaired. This principal has also been followed in the Restricted Waste Management 
Gloveboxes. Modular equipment in these boxes will be transferred to either the 
sorting or sampling tables for repair. 

el Each glovebox is fitted with an electric hoist to assist in maintenance activities. 

f) All equipment modules are fitted with lifting lugs to permit attachment to the in-box 
hoist. 

g) All modules or replaceable components are attached using varying types of quick 
release devices which permit in most cases one handed manipulation. Extensive use 
has been made of such devices to prevent the need to use wrenches, screwdrivers 
or special tools in gloveboxes. For example the pneumatic cylinders that raise and 
lower the "One-Trip" Door Mechanism are located and attached using a combination 
of "T" slots and ball indent quick release pins, all pneumatic and hydraulic hoses are 
connected using quick release couplings etc. 

h) Electrical switches and positioning devices are clamped i11 quick release "U" brackets 
to aid simple adjustment and· replacement. Electrical devices are also fitted w ith the 
appropriate length of "flying" lead terminated in a plug for attachment to a mating 
socket installed in an electrical bulkhead. 

i) Wiring in gloveboxes is looped through "pigtail" support and restraint attachments to 
give a tidy arrangement that aids tracing and replacement. 

j) Post repair/replacement testing and validation is assumed to be via operability 
performance. The requisite controls (via the PCS) for carrying out these functions 
locally have been considered in the design of the control system. Typically the control 
system will be switchable between normal operational or automatic control and 
maintenance control to permit for example "push-to-run" control of motors, actuators 
etc. 
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Table 7 · 1 Glovebox Equipment Design Basis for Maintenance 

DESIGN BASIS FOR MAINTENANCE 
PLANT ITEM 

IN-SITU NUMBER MECHANICAL DESCRIPTION RUN TO FAIL MAINTENANCE 

GB-07 -101 LLW ENTRY GLOVEBOX 

CA-07 -101A 1 Ton Chain Hoist w/Motor Driven Trnlley . festoon Yes 
Remote Control, Speed: 16 tpm. Motors 

Switches 
Bearings 

CV-07 -lOlA,B Capacity: 1,000 lbs .• Gravity Roller Conveyor Roller/ Yes 
rBF x 4'·J•L, 3.6 Dia. x 6.L Rollers on 4• Bearing 
Centers Assv's 

CY -07 -101 Capacity: 1,000 lbs., Electric Rodless Cylinder Yes -
Stroke: 6'·6•, Servo Motor Drive 

DH-07 -101 Capacity; 1,000 lbs ., 55 Gal. Drums Spring Cylinder Yes 
Actuated, Pneumatic ri::lease Springs 

Bushes 
Switches 

00-07 -101 2rdia Port, Pneumatic powered swing door Cylinder Yes 
Simple Double Lidded System Permanent magnet Bushes 
Lid Handling System Switches 

00-07 -102 2rdia Port, ~lectric powered slidinu door Actuator Yes 
Guides 
Bushes 
Switches 

GB-07 -102 LLW SORTING GLOVEBOX 
CR-07 -101 B,C 1 Ton Chain Hoist w/Motor Driven Trolley . 

Remote Control, Speed: 16 1pm. 

EM -07 -101 60 lbs . Cap. Twin Arm Hydraulic M a111pulator 
Overhead Carriage mounted w/Elec 11ic Drive (Unit 
Operated by : HU-07 -2011 

U-07 -101 40 Gal. Reservoir , Hyd. Pump@ 2,300 psi (Unit 
Serves: DH-07 -1021 

7.0 PROCESS SYSTEMS 
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festoon Yes 
Motors 
Switches 
Bearinos 

Yes Yes 

No Yes 

SPECIAL REMARKS 
MAINTENANCE 

PROVISION 

Unit will be lowered to box No repairable components. 
lloor tor repair Component disposal and 

replacement. 

None No repairable components. 
Component disposal and 
replacement. 

None Unit disposal and replacement . . 
Vendor advises unit good tor 
lOr. cycles; gives min 20yr life. 

None No repairable components. 
Component disposal and 
replacement. 

None No repairable components. 
Component disposal and 

. replacement. 

None No repairable components. 
Component disposal and 
replacement. 

Unit will be lowered to No repairable components. 
sorting table for repair Component disposal and 

replacement . 

Arms will be lowered to Component disposal and 
sorting table tor repair replacement. Vendor indicates 

arm actuators need replacing 
1yearlv. 

Valves, pumps etc can be Note, powerpack located 
repaired in ·warm Maint• external to Glovebox. 
Room. 
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Table 7-1 Glovebox Equipment Design Basis for Maintenance (continuedl 

PLANT ITEM 
NUMBER MECHANICAL DESCRIPTION 

ST-07 -101 Capacity ; 1,000 lbs ., Electric powered tilting 
Sorting Table. 

TC -07 -101 Capacity; 1,000 lbs ., Pneumatic powered, Rail 
guided 

I 
RT-07 -lOlA,B 121 Electric Saws, Pneumatically Positioned 

DH -07 -102 Capacity; 1,000 lbs. , 55 Gal. Drums Hydraulic 
Orum Dumper, 270 deg . rotation 

HU-07 -102 2 Gal. Reservoir, Hyd. Pump@ 10,000 psi (Unit 
Serves: RT-07 -1021 

RT-07 -102 Hydraulic Punch, Pneumatically Raised/Lowered 
(Unit Operated by HU-07 -1021 

HU-07 -103 6 Gal. Reservoir , Hy!.I . Pump @ 5,000 psi 2'W >< 

2'H >< 3'L (Unit Serves: EM-07 -1011 
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RUN TO FAIL 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

DESIGN BASIS FOR MAINTENANCE 
IN -SITU SPECIAL REMARKS 

MAINTENANCE MAINTENANCE 
PROVISION 

Yes None Component disposal and 
replacement. Uses actuators 
with min 105 cycle life and 
"sealed- for-life" bearings . 

Yes None Component disposal and 
replacement . Uses Perastaltic 
drive with min 104 cycle life 
and "sealed- for -life" wheel 
bearings. 

Yes Saws/positioners are easily Saw blades need frequent 
detached for transfer to replacement, therefore quick 
sorting table for repair. Saw attachment method used. Saw 
blades changed in place. units and positioners should last 

many years at WRAP usage. 
Positioning actuators good· for 
min 105 cycle life. 

Yes Unit actuated external to Hydraulic cylinder seals can be 
glovebox to permit easy replaced in "Warm Maint" 
seal/bearing change and Room. Thru' wall drive uses 
limit shock loading to cartridge seals which are 
glovebox fabric. replaced by insertion of new 

seal. Worn seal cartridge 
disposed of. 

Yes Valves, pumps etc can be Note, powerpack located 
repaired in "Warm Maint" external to Glovebox. 
Room. 

Yes Orum lid removal unit is No repairable components. 
easily detached for transfer Component disposal and 
to the sorting table for replacement. Vendor indicates 
repair. hydraulic cylinder will last 3 

years at WRAP usage. 
Positioning actuator good for 
min 105 cycle lile . 

Yes Valves, pumps etc can be Note, powerpack located 
repaired in "Warm Maint" external to Glovebox . 
Room. 

Pa ge 7 -42 



WI' 
OE . 

llllY . DOE RL 
lRL 11946 9 7 I 2 9 

UNITED ENGINEERS & CO 
Proj11 c t 

CTOHS 
37 .001 

Table 7 -1 Glovebox Equipment Design Basis for Maintenance (continued) 

DESIGN BASIS FOR MAINTENANCE 
PLANT ITEM 

IN-SITU SPECIAL 
NUMBER MECHANICAL DESCRIPTION RUN TO FAIL MAINTENANCE MAINTENANCE 

PROVISION · 
AT-07 -103 Pneumatic Nail Gun, Pneumatically Positioned Yes Yes Orum lidding unit is easily 

detached for transfer to the 
sorting table for repair. 
Nails can be replenished 
with unit in operating 
position. 

D0-07 -104A 6.6"dia Port, Pneumatic powered Oaglt!SS I 
No Yes . Door seals will need 

Transfer System changing approx every 6 
yrs . This will be a • 
oreenhouse operation. 

D0-07 -105 24"dia Port, Pneumatic powered swing door No Yes Door seals will need 
Double Lidded System , changing approx every 6 

yrs. This will be a 
greenhouse operation. 

GB-07-103 LLW COMPACTOR GLOVEBOX 

CM-07 -102 1,500-2,000 ton Hyd. Powered compactor, 66 
gal. Orum capacity fPowered by HU-07 -3041 

HU07 -304 Supercompactor Hydraulic Power U111t fUnit 
Serves: CM-07 -102,301,3021 

XX-07 -101 Pick & Place Robot 3 lb Payload 

7 .0 PROCESS SYSTEMS 
03 /1 7/92 

No Yes 

No Yes 

GB -07 -104 LLW EXIT GLOVEBOX 

Yes Yes 

Maintenance of the 
compactor will be a major 
endeavour that will require 
considerable greenhouse 
operations. However, the 
compactor is designed for 
minimal maint and will only 
require this level of maint 
perhaps once in the life of 
the plant . 

Valves. pumps etc can be 
repaired in "Warm Maint• 
Room. 

None 

REMARKS 

No repairable components. 
Component disposal and 
replacement . Vendor indicates 
nail gun will last 6 years at 
WRAP usage. Positioning 
actuator good tor min 1 o~ cycle 
life. 

Pneumatic actuators have no 
repairable components and will 
be run until they fail. Actuators 
oood tor min 105 cycle life. 

Pneumatic actuators have no 
repairable components and will 
be run until they fail. Actuators 
good tor min 105 cycle life. 

•frequently• renewable 
components, such as switches 
etc. can be accessed via gloves 
tor adjustment, replacement 
and disposal. Secondary 
hydraulic cylinders ie. those 
that raise and lower the mold 
can be readily detached via 
gloves and •bagged-off" the 
containment for disposal. These 
cylinders may need to be 
changed twice in the life of the 
IPlant-

Note, powerpack located 
external to Glovebox. 

Simple electrically actuated 
unit. No repairable components . 
Component disposal and 
replacement . 
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Table 7 -1 Glovebox Equipment Design Basis for Maintenance (continuedt 

DESIGN BASIS FOR MAINTENANCE 
PLANT ITEM IN-SITU 

NUMBER MECHANICAL DESCRIPTION RUN TO FAIL MAINTENANCE 

D0-07 -104B 6.5"dia Port, Pneumatic powered Bagless No Yes 
Transfer System 

RT-07 -104 Capacity : 1. 125" dia . x 4 "L, Electric core drilling Yes Yes 
unit 

' 
CR-07 -1010 1 Ton Chain Hoist w/Motor Driven Trolley . ; Festoon Yes 

Remote Control, Speed: 16 fpm. Motors 
Switches 
Bearings 

DH-07 -103 Capacity ; 1,000 lbs., 55 Gal. Drums Hydraulic Yes Yes 
Drum Clamp 

D0 -07 -106 27"dia Port, Pneumatic powered swing door Cylinder Yes 
Simple Double lidded System Permanent magnet Bushes 
lid Handling System Switches 

GB-07-301 TRU ENTRY GLOVEBOX 
CR-07 -301A 1 Ton Chain Hoist w/Motor Driven Trolley . 

Remote Control, Speed: 16 fpm. 

CV-07 -301A,B Capacity: 1,000 lbs ., Gravity Roller Conveyor 
7"BF x 4'-3"L, 3 .5 Dia . x 6"L Rollers on 4" 
Centers 

CY-07 -301 Capacity : 1,000 lbs ., Electric Rodless Cylinder 
Stroke : 5 '-6", Servo Motor Drive 

DH-07 -301 Capacity; 1,000 lbs ., 55 Gal. Drums Spring 
Actuated, Pneumatic re!ease 

DH -07 -302A ,B Capacity; 1,000 1 bs ., 55 Gal. Drum Grab 
Hydraulic Actuation. 

7 .0 PROCESS SYSTEMS 
03/17/92 

Festoon Yes 
Motors 
Switches 
Bearings 

Roller/ Yes 
Bearing 
Assy's 

Yes -

Cylinder Yes 
Springs 
Bushes 
Switches 

Yes Yes 

SPECIAL REMARKS 
MAINTENANCE 

PROVISION 
Door seals will need Pneumatic actuators have no 
changing approx every 6 repairable components and will 
yrs . This will be a be run until they fail . Actuators 
greenhouse operation. oood for min 105 cycle life. 

None No repairable components. 
Component disposal and 
replacement. 

Unit will be lowered to box No repairable components . 
floor for repair Component disposal and 

replacement . 

None No repairable components. 
Component disposal and 
replacement. 

None No repairable components . 
Component disposal and 
replacement. 

Unit will be lowered to box No repairable components. 
floor for repair Component disposal and 

replacement. 

None No repairable components. 
Component disposal and 
replacement. 

None Unit disposal and replacement . 
Vendor advises unit good for 
105 cycles; gives min 20yr life. 

None No repairable components . 
Component disposal and 
replacement. 

None No repairable components. 
Component disposal and 
replacement. 
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Table 7-1 Glovebox Equipment Design Basis for Maintenance fcontinuedl 

DESIGN BASIS FOR MAINTENANCE 
PLANT ITEM 

IN-SITU SPECIAL REMARKS NUMBER MECHANICAL DESCRIPTION RUN TO.FAIL MAINTENANCE MAINTENANCE 
PROVISION 

00-07 -301 27"dia Port. Pneumatic powered swing door Cylinder Yes None No repairable components. 
Simple Double Lidded System Permanent magnet Bushes Component disposal and 
Lid Handling System Switches replacement. 

00 -07 -302 Sphincter Entry System With Electric powered No Yes The sphincter seal The · sliding door has no 
sliding door arrangement will need to be repairable components. 

replaced at least once a Component disposal and 

' 
year. Special provisions for replacement is the philosophy 
changing the seal have for this sub-unit. 
been incorporated into the 
units desion. 

ltU -07 -301 40 Gal. Reservoir, Hyd. Pump @ 2,300 psi No Yes Valves, pumps etc can be Note, powerpack located 
repaired in "Warm Maint• external to Glovebox. 
Room. 

GB-07-302 TRU SORTING GLOVEBOX 

CR-07 -301B,C 1 Ton Chain Hoist w/Motor Driven Trolley . 
Remote Control. Speed: 16 1pm. 

EM -07 -301 60 lbs . Cap. Twin Arm Hydraulic Manipulator 
Overhead Carriage mounted w/Electric Drive (Unit 
Operated by: HU-07 -201) 

HU-07 -301 40 Gal. Reservoir , Hyd. Pump@ 2,300 psi (Unit 
Serves: DH-07 -102) 

ST-07 -301 Capacity; 1,000 Ills., Electric powe11::d tilting 
Sorting Table. 

TC-07 -301 Capacity; 1,000 Ills., Pneumatic powered, Rc1il 
guided 

7.0 PROCESS SYSTEMS 
03/17 /92 

Festoon 
Motors 
Switches 
Bearings 

Yes 

No 

' 

Yes 

Yes 

) 

Yes Unit will be lower~d to No repairable ~omponents. 
sorting table lor repair Component disposal and 

replacement. 

Yes Arms will be lowered to Component disposal and 
sorting table lor repair replacement. Vendor indicates 

arm actuators need replacing 
vearlv. 

Yes Valves, pumps etc can be Note, powerpack located 
repaired in "Warm Maint• external to Glovebox . 
Room. 

Yes None Component disposal and 
r11placement. Uses actuators 
with min 1 o~ cycle lile and 
"sealed- for-lile" bearinos . 

Yes None Component disposal and 
replacement . Uses Peristaltic 
drive with min 104 cycle lile 
and "sealed- lor-lile" wheel 
bearings . 
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Table 7 -1 Glovebox Equipment Design Basis for Maintenance (continuedl 

PLANT ITEM 
NUMBER MECHANICAL DESCRIPTION 

AT-07 -301A,B (21 Electric Saws, Pneumatically Positioned 

DH -07 -302 Capacity; 1,000 lbs., 55 Gal . Drums Hydraulic 
Drum Dumper, 270 deg. rotation 

HU-07 -302 2 Gal. Reservoir, Hyd. Pump@ -10,000 psi (Unit 
Serves: RT-07 -1021 

AT-07 -302 Hydraulic Punch, Pneumatically Raised/Lowered 
(Unit Operated by HU-07 -1021 

I-IU -07 -303 6 Gal. Reservoir , Hyd. Pump @ 5,000 psi 2'W x 
2'H x 3'L (Unit Serves : EM-07 -1011 

AT -07 -303 Pneumatic Nail Gun, Pneumatically Positioned 

D0 -07 -303 Pneumatically Actuated X-Aay Shield Door 

7 .0 PROCESS SYSTEMS 
03/ 17 /92 

RUN TO FAIL 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

DESIGN BASIS FOR MAINTENANCE 
IN -SITU SPECIAL REMARKS 

MAINTENANCE MAINTENANCE 
PROVISION 

Yes Saws/positioners are easily Saw blades need frequent 
detached for transfer to replacement, therefore quick 
sorting table for repair.Saw' attachment method used. Saw 
blades changed in place. units and positioners should last 

many years at WRAP usage. 
Positioning actuators good for 
min 105 cvcle lile. 

Yes Unit actuated external to Hydraulic cylinder seals can be 
glovebox to permit easy replaced in "Warm Maint" 
seal/bearing change and Room. Thru' wall drive uses 
limit shock loading to cartridge seals which are 
glovebox fabric . replaced by insertion of new 

seal. Worn seal cartridge 
disoosed of. 

Yes Valves, pumps etc can be Note, powerpack located 
repaired in "Warm Maint" external to Glovebox. 
Room. 

Yes Drum lid removal unit is No repairable components . 
easily detached for transfer Component disposal and 
to the sorting table for replacement. Vendor indicates 
repair . hydraulic cylinder will last 3 

years at WRAP usage. 
Positioning actuator good for 
min 105 cvcle life . 

Yes Valves, pumps etc can be Note, powerpack located 
repaired in ·warm Maint• external to Glovebox . 
Room. 

Yes Drum lidding unit is easily No repairable components . 
detached for transfer to the Component disposal and 
sorting \able for repair. replacement. Vendor indicates 
Nails can be replenished nail gun will last 5 years at 
with unit in operating WRAP usage. Positioning 
position. actuator good for min 105 cycle 

life. 

Yes None No repairable components . 
Component disposal and 
replacement. 
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Table 7 -1 Glovebox Equipment Design Basis for Maintenance (continued) 

DESIGN BASIS FOR MAINTENANCE 
PLANT ITEM IN -SITU SPECIAL REMARKS 

NUMBER MECHANICAL DESCRIPTION RUN TO FAIL MAINTENANCE MAINTENANCE 
PROVISION 

00-07 -304A 6 .5"dia Port, Pneumatic powered Baoless No Yes Door seals will need Pneumatic actuators have no 
Transfer System changing approx every 6 repairable components and will 

yrs. This will be a be run until they fail . Actuators 
loreenhouse operation. Igood for min 10s cycle life. 

00 -07 -305 24"dia Port, Pneumatic Powered Swino Door No Yes Door seals will need Pneumatic actuators have no 
Double lidded System changing approx every 6 repairable components and will 

yrs. This will be a be run until they fail. Actuators 
Igreenhouse operation. loood for min 10:. cvcle life. 

N0-07 -301 X-Ray Machine with Camera and Monitor No Yes Electrical and electronic fault finding will be carried out 
components can be local to the machine. 
removed for repair in the Components that cannot be 
"Warm Maint" Room. repaired will be dispnsed of. 

XX-07 -302 Pneumatically Actuated Packet Tray Yes Yes None No repairable components. 
Component disposal and 
replacement. 

GB-07-303 TRU GIRTH COMPACTOR GLOVEBOX 
CM-07 -301 1,600-2,000 ton Hyd. Powered Girth Compactor, 

55 gal. Orum capacity {Powered by HU-07 -304) 

HU-07 -304 Supercompactor Hy1lraulic Power Urnt (Unit 
Serves: CM-07 -102,301, 3021 

7.0 PROCESS SYSTEMS 
03/17/92 

No 

No 

Yes Maintenance of the 
compactor will be a major 
endeavour that will require 
considerable greenhouse 
operations. However, the 
compactor is designed for 
minimal maint and will only 
require this level of maint 
perhaps once in the life ol 
the plant. 

Yes Valves, pumps etc can be 
repaired in "Warm Maint" 
Room. 

"Frequently" renewable 
components, such as switches 
etc. can be accessed via gloves 
for adjustment, replacement 
and disposal. Secondary 
hydraulic cylinders ie. those 
that raise and lower the mold 
can be readily detached via 
gloves and "bagged-oll" the 
containment for disposal. These 
cylinders may need to be 
changed twice in the lite of the 
plant. 

Note, powerpack located 
external to Glovebox . 
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Table 7-1 Glovebox Equipment Design Basis for Maintenance (continuedt 

DESIGN BASIS FOR MAINTENANCE 
PLANT ITEM IN-SITU SPECIAL 

NUMBER MECHANICAL DESCRIPTION RUN TO FAIL MAINTENANCE MAINTENANCE 
PROVISION 

GB-O7-304 TRU SUPERCOMPACTOR GLOVEBOX 

CM -07 -302 1,500-2,000 ton Hyd. Powered Supercompactor, No Yes 
55 gal. Drum capacity (Powered by HU-07 -3041 

HU-07 -304 Supercompactor Hydraulic Power Unit (Unit No Yes 
Serves: CM -07-102,301 ,3021 

GB -07 -305 TRU EXIT GLOVEBOX 

XX -07 -301 Pick & Place Robot 3 lb Payload 

D0-07 -304B 6 .5"dia Port. Pneumatic powered Bagless 
Transfer System 

RT 07 -304 Capacity : 1.125" dia . x 4 "L, Elec tric core drilling 
unit 

CR 07 -3010 1 Ton Chain Hoist w/Motor Driven Trolley . 
Remote Control, Speed: 16 1pm. 

DH 0 7 303 Capacity; 1,000 lbs., 55 Gal. Drums Hydraulic 
Drum Clamp 

7 .0 PROCESS SYSTEMS 
03 /1 9/92 

Yes Yes 

No Yes 

Yes Yes 

Festoon Yes 
Motors 
Switches 
Bearinas 

Yes Yes 

Maintenance of the 
compactor will be a major 
endeavour that will require 
considerable greenhouse 
operations. However, the 
compactor is designed for 
minimal maint and will only 
require this level of maint 
perhaps once in the life of 
the plant. 

Valves, pumps etc can be 
repaired in "Warm Maint" 
Room. 

None 

Door seals will need 
changing approx every 5 
yrs. This will be a 
greenhouse operation. 

None 

Unit will be lowered to box 
floor tor repair 

None 

REMARKS 

•frequently" renewable 
components, such as switches 
etc. can be accessed via gloves 
for adjustment, replacement 
and disposal. Secondary 
hydraulic cylinders ie . those 
that raise and lower the mold 
can be readily detached via 
gloves and •bagged-ofr the 
containment for disposal. These 
cylinders may need to be 
changed twice in the life of the 
plant. 

Note, powerpack located 
external to Glovebox. 

Simple electrically actuated 
unit. No repairable components. 
Component disposal and 
replacement. 

Pneumatic actuators have no 
repairable components and will 
be run until they fail . Actuators 
'good for min 105 cycle life. 

No repairable components. 
Component disposal and 
replacement . 

No repairable components. 
Component disposal and 
replacement. 

No repairable components . 
Component disposal and 
replacement . 
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Table 7-1 Glovebox Equipment Design Basis for Maintenance (continuedl 

DESIGN BASIS FOR MAINTENANCE 
PLANT ITEM IN-SITU SPECIAL REMARKS 

NUMBER MECHANICAL DESCRIPTION RUN TO FAIL MAINTENANCE MAINTENANCE 
PROVISION 

DO 07 -306 22" Dia . Port, Pneumatically Powered Sliding Cylinders Yes None No repairable components . 
Door Double Lidded ·System Permanent Magnet Bushes Component disposal and 
lid Handling System Seals replacement. 

Switches 

GB-07 -201 AND GD -07 -401 LLW & TRU RESTRICTED WASTE MANAGEMENT GLOVEOOXES 

CR-07 -201 1/2 Ton Chain Hoist w/Motor Driven Trolley . 
CR-07 -401 Remote control, Speed: 16 fpm 

00-07 -201 24 "dia· Port, Pneumatic powered swing door 
00-07 -401 Double lidded System 

EM-07 -201 60 lbs . Cap. Twin Arm Hydraulic Manipulator 
EM-07 -401 Overhead Carriage mounted w/Electric Drive (U111t 

Operated by : HU-07 -2011 

HU-07 -201 12 Gal. Reservoir , Hyd. Pump @ 5,000 psi (Units 
HU-07 -401 Serve: EM-07 -201&401, respecuvelyl 

SC-07 -201 Capacity : 0 -60 Ills . Dial indicator 
SC -07 -401 

XX -07 -201 Hydraulic Powered, Aerosol Can Compaction. 
XX-07 -401 Vacuum pump 

00-07 -202 24 "dia Poll, Pneumatic powered swing door 
Simple Double lidded System Permanent magnet 
lid Handling System 

00-07 -402 22" Dia. Port. Pneumatic Powered Sliding Door 
Doullle lidded System 

XX -07 -202 Doullle Jar Roller. Electric powered 
XX -07 -402 

7.0 PROCESS SYSTEMS 
03/17/92 

festoon 
Motors 
Switches 
Bearings 

No 

Yes 

No 

Yes 

Yes 

Actuator 
Bushes 
Switches 

Actuator 
Bushes 
Switches 

Yes 

Yes Unit will be lowered to No repairable components. 
glovebox lloor for repair Component disposal and 

replacement . 

Yes Door seals will need Pneumatic actuators have no 
changing approx every 6 repairable components and will 
yrs . This will be a be run until they fail. Actuators 

I nreenhouse operation. are good for min 10s cycle life. 

Yes Arms will be lowered to box Component disposal and 
floor for repair. replacement . Vendor indicates 

arm actuators need replacing 
fyearlv . 

Yes Valves, pumps etc . can be Note, powerpack located 
repaired in the "Warm external to Glovebox. 
Maint" Room. 

Yes None No repairable components. 
Component disposal and 
replacement . 

Yes None No repairable components. 

' 
Component disposal and 
replacement . 

Yes None No repairallle components. 
Component disposal and 
replacement . 

Yes None No repairable components. 
Component disposal and 
replacement. 

Yes None No repairable components. 
Component disposal and 
replacement. 
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Table 7-1 Glovebox Equipment Design Basis for Maintenance (contlnuedt 

DESIGN BASIS FOR MAINTENANCE 
PLANT ITEM IN -SITU SPECIAL REMARKS 

NUMBER MECHANICAL DESCRIPTION RUN TO FAil MAINTENANCE MAINTENANCE 
PROVISION 

D0-O7 -2O3 2rdia Port, Pneumatic powered swing door Actuator Yes None No repairable components . 
Simple Double Lidded System Permanent magnet Bushes Component disposal and 
Lid Handling System Switches replacement. 

D0 -O7 -2O4 6 .5"dia Port, Pneumatic powered Bagless No Yes Door seals will need Pneumatic actuators have no 
D0-O7 -4O4 Transfer System changing approx every 5 repairable components and will 

yrs . This will be a be run until they fail . Actuators 
l , oreenhouse ooeration. 1000d for min 1O~ cycle life. 

D0-O7 -2O5 Sphincter Port !consumables entry) Yes Yes None New seal cartridge is inserted 
D0-O7 -4O5 horn outside the glovebox. No 

repairable components. 
Component disposal and 
replacement . 

-
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3. Equipment located external to the process gloveboxes are generally proprietary equipment 
requiring the usual level of industrial hands-on, in-situ repair or component replacement (e.g. , 
conveyor roller drive chain replacement). Maintenance considerations include: 

a) To assist in reducing personnel radiation exposure when undertaking equipment repair 
in the process area, a maintenance room has been provided (Room 108, Drawing H-2-
88062) . This room measuring 10 feet x 18 feet will allow small to medium sized 
components to be removed from the immediate vicinity of the gloveboxes for repair. 
The room has been sized to accommodate three_ workbenches each measuring 3 feet 
x 6 feet and is provided with a full range of services; power, compressed air etc. 

bl It is assumed that each bench will be dedicated for use by either mechanical . 
electrical or instrument maintenance personnel. The room also has adequate space 
provision for tool storage and a small supply of consumables (eg . nuts/bolts , fuses , 
electrical switches etc.) . 

c) Typical equipment that is envisaged will be repaired in this room are pneumatic and 
hydraulic valves, electrical components from the AGV, electronic components from 
the x-ray machine etc. 

7 .3., 2 Outfine Specifications 

1. Following is a listing of the mechanical equipment outline specifications and mechanical 
equipment for the Title I design. The outline specifications are included in Volume Ill under 
the Waste Process tab. 

CSI No. 

11 172 
13100 
13110 
14000 

Tag No. 

CM-07-102 
CM-07-301 
CM-07-302 
CY-07-101 
CY-07-301 
OH-07-101 
DH-07- 102 
QH.;.07-103 
DH-07-301 
DH-07-302 
DH-07-303 
DH-07-304 
00-07- 101 
00-07-102 
00-07-104 

7 .0 PROCESS SYSTEMS 
03 /1 7 /92 

Waste Compactors 
General Process Equipment 
Glovebox Enclosures 
Conveying Systems 

Equipment Name 

LLW Waste Super-Compactor 
Girth-Compactor 
Super-Com pact or 
Drum Pusher Cylinder 
Drum Pusher Cylinder 
Drum Lifter 
Drum Tipper 
Compacted Drum Lifter 
Drum Lifter 
Drum Grab 
Drum Tipper 
Compacted Drum Lifter 
LLW Drum Entry Port 
LLW Drum Transfer Port 
Sample Transfer/Purge Port 
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Tag No. 

00-07-105 
00-07-106 
00-07-201 
00-07-202 
00-07-203 
00-07-204 
00-07-205 
D0-07-301 
00-07-302 
00-07-303 
00-07-304 
00-07-305 
00-07-306 
00-07-401 
00-07-402 
D0-07-403 
00-07-404 
D0-07-405 
EM-07-101 
EM-07-201 
EM-07-301 
EM-07-401 
GB-07-101 
GB-07-102 
GB-07-104 
GB-07-105 
GB-07-201 
GB-07-301 
GB-07-302 
GB-07-303 
GB-07-304 
GB-07-305 
GB-07-401 
HU-07-101 
HU-07-102 
HU-07-103 
HU-07-201 
HU-_07-301 
HU-07-302 
HU-07-303 
HU-07-304 
ND-07-301 
RT-07-101 
RT-07-102 
RT-07-103 
RT-07-104 
RT-07-301 
RT-07-302 
RT-07-303 
RT-07-304 

7 .0 F»ROCESS SYSTEMS 
03/1 7/92 

Eauipment Name 

RW LL W Drum Exit Port 
LL W Drum Exit Port 
RWM LLW Drum Entry/Exit Port 
RWM LLW Drum Exit Port 
RWM Drum Exit Port 
Sample Transfer/Purge Port 
Consumable Entry Port 
TRU Drum Entry Port 
TRU Drum Transfer Port 
X-RAY Door 
Sample Transfer/Purge Port 
RWM TRU Drum Exit Port 
TRU Drum Exit Port 
RWM Drum Entry/Exit Port 
RWM Drum Exit Port 
RWM Drum Exit Port 
Sample Transfer Port 
Consumable Entry Port 
Waste Sorting Manipulator 
Waste Sorting Manipulator 
Waste Sorting Manipulator 
Waste Sorting Manipulator 
LLW Entry Glovebox 
LLW Sorting Glovebox 
LLW Super-Compactor Glovebox 
LL W Exit Glove box 
Restricted Waste Glovebox 
TRU Entry Glovebox 
TRU Sorting Glovebox 
TRU Girth-Compactor Glovebox 
TRU Super-Compactor Glovebox 
TRU Exit Glovebox 
Restricted Waste Glovebox 
Drum Handler HPU 
Drum Lid Removal HPU 
Manipulator HPU 
Manipulator HPU 
Drum Handler HPU 
Drum Fixture HPU 
Manipulator HPU 
Compactor HPU 
X-Ray Machine 
Drum Clamp Band Saw 
Lid Removal Fixture 
Drum Lid Fastener 
Drum Puck Core Sampler 
Drum Clamp Band Saw 
Lid Removal Fixture 
Drum Lid Fastener 
Drum Puck Core Sampler 

UNITED ENGINEERS Ir. CONSTRUCTORS 
Project No. 6237.001 
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Tag No. 

SC-07-201 
SC-07-401 
ST-07-101 
ST-07-301 
TC-07-101 
TC-07-301 
V-07-201 
V-07-401 
XX-07-101 
XX-07-201 
XX-07-202 
XX-07-301 
XX-07-302 
XX-07-401 
XX-07-402 
CR-07-101 
CR-07-201 
CR-07-301 
CR-07-401 
CV-07-101 
CV-07-301 

7 .4 Internal Transportation 

Equipment Name 

Weigh Scale 
Weight Scale 
Waste Sorting Table 
Waste Sorting Table 
Drum Transfer Car 
Drum Transfer CAR 
Primary Collection Receiver 
Primary Collection Receiver 
Core Sample Robot 
Aerosol Can Disposal Unit 
Jar Mill 
Core Sample Robot 
X-Ray Packet Tray 
Aerosol Can Disposal Unit 
Jar Mill 
Glovebox Monorail Hoist 
Glovebox Monorail Hoist 
Glovebox Monorail Hoist 
Glovebox Monorail Hoist 
Drum Transfer Conveyor 
Drum Transfer Conveyor 

7 .4. 1 Design Requirements 

UNITED ENGINEERS & CONSTRUCTORS 
~oject' No. 6237.001 

1. The internal transportation equipment must be able to manage the material flows as 
estimated in the FDC revision 1 without creating a bottleneck between workstations. The 
FDC estimated the material throughput of the facility to be 6,825 . drums and 70 boxes 
annually. 

2. The internal transportation system is to incorporate an automated design for transferring 
drums and boxes from one area to another in order to comply with ALARA requirements and 
achieve the facility throughput criteria. 

3. Separate internal transportation equipment is to be used in both the NOA/NOE and 
process area to reduce the possibility of tracking contamination in either area. 

4 . The equipment must be selected to be able to handle the weight requirements of 1,000 
pounds for drums and 7,000 pounds for boxes. 

S. The equipment must be able to interface with the future WRAP Modules and the W-11 2 
Storage Facility. 

6. Lag storage is to be provided within the process areas to accumulate drums. This storage 
is provided within the process areas to allow for temporary interruptions in the material flow . 

7 .0 PROCl:SS SYSTl:MS 
0 3 / 17/92 
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7 .4.2 Reference Drawings 

Drawing Number 

H-2-87717 
H-2~87718 
H-2-87719 
H-2-87720 
H-2-87721 
H-2-87722 

7 .4.3 Purpose and Scope 

Drawing Title 

Mechanical Flow Diagram Internal Transport NOA/NOE 
Mechanical Flow Diagram Internal Transport Airlocks 
Mechanical Flow Diagram Internal Transport Waste Processing 
NOA/NOE & Process General Arrangement - Plan 
Internal Transport General Arrangement - Section 
Internal Tran~port General Arrangement - Section 

1. The purpose of the Title I design is to provide a totally integrated, automated integral 
handling system that provides for efficient transfer of drums and boxes throughout the 
facility . 

2 . The scope of the Title I design is to determine the most appropriate means for handling 
material between areas and select equipment that provides safe automated transport of waste 
bet ween Shipping & Receiving, NOA/NOE and Waste Processing areas. 

7 .4.4 Feeds and Throughput 

1 . The NOA/NOE area receives material from the Shipping & Receiving and the Process 
areas. Shipping & Receiving transfers 6,825 drums annually to the NOA/NOE area. The 
Process area processes and transfers back to the NOA/NOE area 1,807 drums annually. 

2. The number of drums transferred from NOA/NOE through the airlock to the Process area 
was estimated to be 3,045. The number of drums returning from the Process area to 
NOA/NOE is 1.807. _ 

3. The TRU and LLW Process Enclosures each r-eceive 1 .522 drums annually. The process 
enclosures transfer 11 7 drums to the LL W Restricted Waste Enclosure and 1 09 drums to the 
TRU Restricted Waste Enclosure annually. 

7 .4.5 Process Descriptions 

1. The internal transportation system services the NOE/NOA area. airlocks. and the waste 
process area . One Automated Guided Vehicle (AGV) is provided in the NOE/NOA area and 
one AGV in the waste process area. 

2. The following paragraphs describe each area the internal transportation system services . 

Internal Transport - NOA/NOE 

1 . The internal material transport system for drums in the NOA/NOE area consists of one 
AGV, GV-09-101 , transfer conveyors at each NOE and NOA station, CV-09-101 A through 
CV-09-101 F, a drum carousel, CV-09-1 02. for the buffer storage area between NOA/NOE and 
process areas . The internal transport system for drums is automated and the AGV and the 
NOE/NOA equipment are controlled by a central computer. The internal transport system for 
boxes consists of a forklift truck. FT-05-101. and a transfer conveyor, CV-09-105, for boxes 
at the NOE station. The internal transport system for the NOA/NOE area is shown on the 
Mechanical Flow Diagram H-2-8 771 7 . 
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2. The Automated Guided Vehicle (AGV) brings a drum from Shipping & Receiving into the 
NOA/NOE area. The AGV proceeds to the first available NbE station for retrieved and newly 

· generated waste. At the station the AGV stops at the transfer conveyor and the AGV signal 
the transfer conveyor of its presence. Once the interface is established, if a drum is finished 
in the station, the transfer conveyor transfers the drum to the AGV. The AGV moves one 
position so that it can begin transferring the first drum to the transfer conveyor which 
transfers the drum into the station. The AGV takes the newly loaded drum to the next station 
or it moves to the a station that is requesting its services. 

3. The AGV transfers the waste drums from NOE to PAN to GEA. After the drums have 
been assayed, the AGV will transfer the waste drums that require processing to the drum 
carousel or directly to the process airlock. The certified waste is transferred by the AGV to 
the Shipping & Receiving area. The Process area can request through the computer that the 
AGV pick up a pre-selected drum at the drum carousel and transfer it to the process airloc.k. 
Waste drums returning from the Process area transferred to the buffer storage until they can 
be reprocessed through the NOA/NOE area. 

4. Boxes are transferred by the forklift truck, FT-05-101, from Shipping & Receiving and to 
the NOE transfer conveyor/scale. CV-09-105 . The box is weighed on the conveyor by the 
scale which is an integral part of the conveyor. The box proceeds into the NOE station for 
examination. After NOE is complete. the forklift truck picks up the box and transfers it to the 
box NOA station. One.a NOA is complete the box is transferred by the forklift back to 
Shipping & Receiving. 

Internal Transport - Ainocks 

1 . The AGV. GV-09-101. transfers the waste drum from the NOA/NOE area to the transfer . 
CV-09-1038, for processing in the Process enclosures. The transfer conveyor moves the 
drum to its opposite end. The sensing device signals the airlock door to open and the 
retractable gravity conveyor is raised into position. At this point the drum is transferred to 
the airlock conveyor, CV-09-1048. Once the drum is on the airlock conveyor , the airlock door 
is signaled to dose. The other door opens when the first door has closed. The drum is then 
moved to the transfer. conveyor, CV-09-2018, in the Process area. The Process area AGV , 
GV-09-201 , is signaled to pickup the drum at the conveyor . The drum is transferred to the 
AGV which takes the drum to the appropriate process enclosure. 

2. After a drum has been processed, the Process area AGV transfers the drum to the 
transfer conveyor. CV-09-201 A. The conveyor transfers the drum onto the airlock conveyor, 
CV-09-104A. After the airlock doors have completed closing and opening, the airlock 
conveyor moves the drum to the NOA/NOE transfer conveyor . CV-09-103A. The NOA/NOE 
area AGV is called and the conveyor transfers the drum to the AGV. The AGV returns the 
drum to buffer storage so that the drum can be processed into a NOA/NOE workstation. 
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1. The Process AGV, GV-09-201, picks up a drum at the transfer conveyor. CV-09-2018 
and delivers the drum to either the TRU enclosure or the LLW enclosure drum lift table, L T-09· 
201 G or L T-09-201 K. The AGV transfers the drum to the lift table and proceeds onto its next 
requested destination. The lift table moves the drum to its opposite end, into position for 
raising the drum up into the waste entry portion of the waste processing enclosure. Once the 
inside drum has been removed from the overpack drum, the lift table is lowered and the drum 
is transferred to the other end of the lift table. The AGV picks up the empty overpack drum 
and takes it to either the exit end of the enclosure for load out or to the airlock conveyor for 
removal from the facility for use at the retrieval. · 

2. In the process enclosure, load-out drums are reloaded with compacted drums and the 
drums are removed from the enclosure by the lift table, LT-09-201 J or LT-09-201 M. and 
transferred to the AGV. The AGV transports the drum to the airlock conveyors for 
certification in the NOA/NOE area. Non-compliant items are removed from the process 
enclosure at lift table L T-09-201 H or L T-09-201 L and transferred to Restricted Waste 
management by the AGV. 

3. The transfers between the enclosures and restricted waste management are accomplished 
by the AGV. the processing enclosure transfer lift tables, L T-09-201 H or L T-09-20 1 L. and the 
restricted waste management lift tables, LT-09-201 C or LT-09-201 F. The AGV picks up a 
special 55 gallon drum at the processing enclosure lift table and transfers it to the LLW or 
TRU Restricted Waste Management Enclosure lift table. After the processing is completed 
in the restricted waste enclosure, the AGV pick up drums at lift table LT-09-2018 or LT-09-
201 E, for transferring to the processing enclosure, or lift table LT-09-201 A or LT-09-201 D, 
for transferring to the airlock conveyor, CV-09-201 A. 

4 . The AGV transfers special 55 gallon drums containing material awaiting sampling results 
from lift table, L T-09-201 C or LT-09-201 F, to the restricted waste drum storage carousel. CV-
09-202. After the sampling results are received, depending upon the results, drums are 
returned to the to the restricted waste enclosure or to the airlock conveyor for certification 
in the NOA/NOE area. 

7 .4.6 Safety Instrumentation and Control 

1. The internal transport system is an automated system that is controlled by the PMS. The 
control of material in the NOA/NOE area is accomplished by the PMS. The PMS controls the 
transfers between the AGV and the transfer conveyors, transfers between the AGV and lift 
tables, the conveyors and doors at the airlocks, tracks the movement of drums and directs 
the movement of the AGV. 

2. The control interface between an AGV and a conveyor is performed by a photo-eye 
control device mounted on the conveyor. The device senses the presence of the AGV, to 
initiate a handshake and start the conveyors. The transfers between the AGV and lift tables 
occur like the conveyors. The PMS system tracks drums by the bar code label on each drum. 
The li'MS records the movement of each drum and determines the path of the drum based on 
the results from the previous station. The PMS directs the movement of the AGV based on 
the path previously established for the drums. 
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3. The internal transport system has a number of safety features built into its automatic 
system. The AGVs are equipped with a detection system including a tactile bumper and 
several sensors to prevent contact with any object or person. Every conveyor is equipped 
with a rope switch which stops the live rollers when it is pulled . The airlock doors are 
interlocked so that only one door can be opened at one time to prevent a loss of containment. 

7 .4. 7 Services 

1 . The internal transport equipment requires electrical power and plant utility air. Electrical 
power is required for all the 3/4 and 1 ½ hp motors, and 3.4 kW for the AGV battery 
recharger. Plant utility air is required for the air actuators at the airlock doors. 

7 .4 .8 Design Features 

1. The following paragraphs provide a summary description of the major equipment 
associated with the internal transportation system. Refer to Drawings H-2-87717 , H-2-
877i 8, and H-2-877i 9 for location of the equipment in the process configuration. 

2. NOA/NOE Orum Transfer Conveyor CV-09-101A through F (H-2-87717): Chain driven 
live roller conveyor sections are used to convey drums off of the AGV. The conveyor has a 
reversible drive to allow both loading and unloading of drums off of and onto the AGV. The 
conveyor and AGV interface with each other via a photo-eye control that is mounted on the 
conveyor to sense the presence of the AGV. When the AGV is present a handshake w ill 
occur which starts the conveyor. The communication link between the conveyor and AGV 
w ill be controlled by the PMS. The overall length of the conveyor is .36 inches. The overall 
width of the conveyor is 36 inches with a width of 33 inches between the frames. The rollers 
have a diameter of 2 ½ inches and a center to center spacing of 4 ½ inches. The rollers are 
driven by a 3/4 hp motor. The conveyor has a speed of 35 feet per minute. 

3. Orum Storage Carousel CV-09-102 (H-2-87717): An accumulating roller conveyor 
system is used for the storage of 55 gallon drums weighing up to 1,000 pounds. The 
carousel system includes two sections w ith a length of 30 feet. one 1 0 foot section and chain 
operated pop-up 90 ° transfer sections. The 10 foot section has a bi-directional drive to allow 
both loading and unloading of drums off of and onto the AGV . The conveyor and AGV 
interface via a photo-eye control that is mounted on the conveyor to sense the presence of 
the AGV and a handshake will occur which starts the conveyor . The communication link 
between the conveyors will be controlled by the PMS. Drum locations are recorded and 
stored in the PMS. Tracking and retrieval of drums is assured by the use of bar code label 
reading equipment located at the storage entry/exit position . The two 30 foot sections are 
divided into 12 each 30 inches long accumulation zones. The overall w idth of the conveyor 
is 36 inches with a w idth of 33 inches between the frames. The rollers have a diameter of 
2 ½ inches and a center to center spacing of 4 ½ inches. The rollers are driven by a 1 ½ hp 
motor. The- conveyor has a speed of 30 feet per minute. 

4 . Box Conveyor/Scale CV-09-105 (H-2-87717): Chain driven live roller conveyor mounted 
on a floor scale to convey boxes into the box NOE equipment. The conveyor is bi-directional 
so that the box can be moved into and out of the box NOE. The overall length of the 
conveyor is 1 0 feet and has a width of 67 inches between the frames. The rollers have a 
diameter of 3 ½ inches and the spacing between the rollers is 6 inches. The rollers are driven 
by a 3/4 hp motor. The conveyor has a speed of 1 5 feet per minute. The scale range is 
6,000 to 8 ,000 lbs. and is equipped with a digital instrument controller and shows the weight 
of the box on its LED display. 
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5. Drum Transfer Conveyor CV-09-103A,B (H-2-87718): Chain driven live roller conveyor 
sections used to convey drums off of and onto the AGV. The conveyor is equipped with 
reversible drives to provide redundancy to support facility maintenance operations. The 
conveyor and AGV interface via a photo-eye control that is mounted on the conveyor to sense 
the presence of the AGV and a handshake will occur which starts the conveyor. Other 
sensing units will be attached to the conveyor at the airlock doors so that the conveyor can 
sense the presence of the airlock door. The communication link between the conveyor and 
AGV will be controlled by the PMS. Pneumatically retractable gravity rollers will be included 
and activate when drums are conveying through the doorway. The overall length of the 
powered conveyor is 60 inches. The overall width of the conveyor is 36 inches with a width 
of 33 inches between the frames. The rollers have a diameter of 2 ½ inches and a center to 
center spacing of 4 ½ inches. The rollers are driven by a 3/4 hp motor. The conveyor has a 
speed of 30 feet per minute. The gravity conveyor has a length of 26 inches. 

6. Orum Airtock Conveyor CV-09-104A.B (H-2-87718): Chain driven live roller conveyor 
sections used to convey drums off of and onto the AGV. The conveyor is equipped with 
reversible drives to provide redundancy to support facility maintenance operations . The 
conveyor and AGV interface via a photo-eye control that is mounted on the conveyor to sense 
the presence of the AGV and a handshake will occur which starts the conveyor . Other 
sensing units will be attached to the conveyor at the airlock doors so that the conveyor can 
sense the presence of the airlock door. The communication link between the conveyor and 
AGV will be controlled by the PMS. Retractable air operated gravity rollers will be included 
and activate when drums are conveying through the doorway. The overall length of the 
powered conveyor is 60 inches. The overall width of the conveyor. is 36 inches with a width 
of 33 inches between the frames. The rollers have a diameter of 2 ½ inches and a center to 
center spacing of 4 ½ inches. The rollers are driven by a 3/4 hp motor. The conveyor has a 
speed of 30 feet per minute. The gravity conveyor has a length of 26 inches. 

7. Drum Transfer Conveyor CV-09-201 A,B (H-2-87718): Chain driven live roller conveyor 
sections used to convey drums off of and onto the AGV. The conveyor is equipped with 
reversible drives to provide redundancy to support facility maintenance operations. The 
conveyor and AGV interface via a photo-eye control that is mounted on the conveyor to sense 
the presence of the AGV and a handshake will occur which starts the conveyor . Other 
sensing units will be attached to the conveyor at the airlock doors so that the conveyor can 
sense the presence of the airlock door. The communication link between the conveyor and 
AGV will be controlled by the PMS. Pneumatically retractable gravity rollers will be included 
and activate when drums are conveying through the doorway. The overall length of the 
powered conveyor is 60 inches. The overall width of the conveyor is 36 inches with a width 
of 33 inches between the frames. The rollers have a diameter of 2 ½ inches and a center to 
center spacing of 4 ½ inches. The rollers are driven by a 3/4 hp motor. The conveyor has a 
speed of 30 feet per minute. The gravity conveyor has a length of 26 inches. 
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8. Automatic Guided VehicleGV--09-101 (H-2-87718): An Automated Guided Vehicle (AGV) 
is a free-ranging self-guided vehicle. The AGV would be equipped with a dual roller deck top. 
The AGV has wireless guidance system and is equipped with an on-board computer for 
navigation. The wireless guidance is accomplished by using either a laser beam to read 
barcoded targets mounted on walls or guidance methods that utilize an advance encoder, 
inertial guidance update marker system and innovative navigation firmware. The wireless 
system allows the operator to change the path of the AGV by performing off-line 
reprogramming of the guide path. The on-board computers are linked with the main control 
computer using a FM radio signal. The AGV control computer is linked with the PMS so that 
the AGV can interface with the other internal transfer equipment. The AGV is powered by 
an electric drive motor·that is capable of speeds of 2.2 miles per hour and powered by 
rechargeable batteries. The AGV can recover from mechanical failures by the use of on-board 
self diagnostics programs to identify the failure mode. The recovery is accomplished by 
changing computer control boards or by the use of an on-board pendant control for manual 
override and local control. 

9. Automatic Guided Vehicle GV--09-201 (H-2-87719): See description for GV-09-101 . 

10. RW Orum Storage Carouset CV-09-202 (H-2-87719): An accumulating roller conveyor 
system used for the storage of 55 gallon drums weighing up to 1,000 pounds. The carousel 
system includes two sections with a length of 30 feet. one 1 0 foot section and chain 
operated pop-up 90 ° transfer sections. The 1 0 foot section has a bi-directional drive to allow 
both loading and unloading of drums off of and onto the AGV. The conveyor and AGV 
interface via a photo-eye control that is mounted on the conveyor to sense the presence of 
the AGV and a handshake will occur which starts the conveyor. The communication link 
between the conveyors will be controlled by the PMS. Drum locations are recorded and 
stored in the PMS. Tracking and retrieval of drums is assured by the use of bar code label 
reading equipment located at the storage entry/exit position. The two 30 foot sections are 
divided into 1 2 each 30 inches long accumulation zones. The overall width of the conveyor 
is 36 inches with a width of 33 inches between the frames. The rollers have a diameter of 
2 ½ inches and a center to center spacing of 4 ½ inches. The rollers are driven by a 1 1/l hp 
motor. The conveyor has a speed of 30 feet per minute. 

11. Drum Lift Table LT-09-201A through M (H-2-87719): The drum lift table is a hydraulic 
scissors lift with a powered conveyor deck. The lift table has an overall length of 84 inches 
and an overall width of 36 inches with a width of 33 inches between the frames. The scissor 
lift has a capacity of 3,000 pounds with and end load capacity of 2.500 pounds. The scissor 
lift is raised and lowered by a 1 ½ hp remote mourned pump motor. The pump motor includes 
special integral directional valving . The vertical travel of the lift is controlled by limit switches. 
The powered roller deck is a chain driven live roller conveyor . The conveyor is a bi-directional 
drive to allow both loading and unloading of drums off of and onto the AGV . The roller deck 
has an overall length of 84 inches. The overall width of the conveyor is 36 inches with a 
width of 33 inches between the frames. The rollers have a diameter of 2 ½ inches and a 
center to center spacing of 6 inches. The rollers are driven by a 1 /3 hp motor. 
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1 . Following is a listing of the mechanical equipment outline specifications and mechanical 
equipment for the Title I design. The outline specifications are included in Volume Ill under 
the Internal Transportation tab. 

CSI No. 

14000 
14460 

Tag No. 

CV-09-101 
CV-09-102 
CV-09-103 
CV-09-104 
CV-09-105 
CV-09-201 
CV-09-202 
GV-09-101 
GV-09-201 
LT-09-201 
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Conveying Systems 
Automatic Guided Vehicle 

Equipment Name 

Drum NOE/NOA Transfer Conveyor 
Drum Storage Carousel 
Drum Transfer Conveyor 
Drum Airlock Conveyor 
Box Conveyor /Scale 
Drum Transfer Conveyor 
RW Drum Storage Carousel 
Automated Guided Vehicle 
Automated Guided Vehicle 
Drum Lift Table 

Page 7-60 



8.0 BUILDING SYSTEM 



)I ltf · 8 .L:f 31 
.A.11 NO/li'-

1
3.L ·1 3'· Vd SIHl 



WRAP FACILITY. DOE-RL UNITED ENGINEERS & CONSTRUCTORS 
DE-AC06-91RL11946 Project No. 8237.001 

8.0 BUILDING SYSTEM 

8. 1 Site Development 

8. 1. 1 Existing Site Conditions 

1 . The WRAP 1 Facility is located in the 200 West area at the Hanford Central Waste 
Complex, approximately 700 to 800 feet northwest of the intersection of Dayton Avenue and 
23rd Street. The area is generally characterized as a high desert (elevation 71 0') where 
sagebrush is the predominant flora. The site is relatively flat with an overall elevation 
difference of 14.0 feet across the site. Annual precipitation is estimated at 6-7 inches per 
year. 

2. The site weather is characterized by large daily temperature swings, low relative 
humidity, and ambient temperature extremes ranging from -20°F to 11 5 °F. Wind 
predominately blows from the west across the site. with gusts up to 70 mph. Refer to 
Hanford Plant Standards SOC 4.1 and SOC 5. 1 for design conditions. 

3. The surface of the site consists of generally loose and dry soils ranging in depth from 
approximately 2 feet to 1 5 feet. Underlying this layer is ;eladvely well graded dense soils that 
range from approximately 3 feet to 7 feet thick. The third stratum consists of fine to medium 
sands that exist to a depth of approximately 250 feet where it then becomes more gravelly 
to a depth of about 400 feet where the basalt contact layer begins. 

4. The ground water exists at a depth of approximately 31 0 feet below the site. No perched 
water exists in the vicinity of the site . 

5. Surface soil conditions at the site have an estimated percolation rate of 5 minutes per 
inch and an estimated soil resistivity of 25 .000 ohm/cm3 at a depth of 2. 5 .feet. The site frost 
line is estimated at 2.5 feet below grade. 

6. Existing utilities required to service the WRAP 1 Facility consist of potable water and 
electrical power. The existing potable water underground pipeline will be tapped into to 
supply both potable water and fire water to the facility . The 1 2 inch pipeline residual pressure 
at. flowing condition is estimated at 80 psig. The existing pipeline is located along the north 
and west sides of the WRAP 1 site . · 

7. The proposed WRAP 1 Facility site location referenced to the Hanford Area coordinate 
grid, is N42745 .00 and W78986.00 (referenced to the building control lines A and 1 ). 

8 . 1 .2 Design Requirements: 

1. The general location of the WRAP 1 facility within the Hanford Central Waste Complex 
was det ermined during the WRAP 1 CDR sitings study . Further refinement was achieved 
during the Preliminary Design by locating the facility west of the CDR site. This placed the 
facility on a more level site and also enhanced the integration of future WRAP modules with 
WRAP 1. 
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2. The specific location of the WRAP 1 building structure was determined based upon 
maintaining a minimum 800, meter radius from the nearest onsite "receptor" location t o 
comply w ith the WRAP 1 facility low hazard classification release criteria requirements . The 

· safety criteria that established the 800 meter radius is based upon the postulated design basis 
accident for the facility which resulted in a 4. 5 Rem dose to the maximum exposed individual 
at 800 meters from the building. The nearest normally occupied building to the WRAP Module 
1 whose occupants have not been trained in WRAP Module emergency preparedness is 
Bui laing 231 Z. This established the northeast corner of the WRAP 1 structure . 

3. A dominant design criteria for development of the .facility site plan was · the 
accommodation of TRUPACT II semi-trailer type trucks that will transfer WIPP TRUPACT II 
casks to and from the facility . These type of vehicles require a paved road design and 
sufficient road radius and maneuvering area to allow efficient and safe operation of the 
vehicles. 

4. To the maximum extent possible, utilities are routed underground from the existing utility 
system tie-in point to the facility . 

5. The civi l and structural design of the facility is based upon the geotechnica l engineering · 
design parameters specified in WHC correspondence 91 55823 to UE&C. This specified a 
recommended soil compaction of 95 percent maximum density and a soil compression 
strength of 3 ,000 psf. 

8. 1 .3 Reference Drawings 

Drawing No. 

H-2-88030 
H-2-88031 
H-2-88032 
H-2-88033 

8 . 1 .4 Site Design 

WRAP Module 1 , Civil Notes and Abbreviations 
WRAP Module 1 , Layout and Utility Plan 
WRAP Module 1 , Grading Plan 
WRAP Module 1 , Grading Sections 

1. The parking area was sized for a total of 60 cars , including 4 spaces for handicapped 
personnel. Two roads were designed to provide an access route for trucks that is separated 
from the automobile and bus route to the facility . Paving limits were set to accommodate the 
turning movements of the TRUPACT II (65 foot long) tractor tra iler . 

2. Asphalt pavement was designed using a CSR of 1 0 for the compacted subgrade . 2000 
trips per year of the design tractor · trailer weighing 80 ,000 pounds , and a design _li fe of 20 
years. 

3 . The floor elevation of the building was established at 71 5 .0 feet to provide satisfactory 
horizontal and vertical relationships between the various areas of the building and to provide 
satisfactory drainage for the completed site. The elevation for the facility was established 
higher than that required to provide an earthwork balance, in order to attempt to achieve a 
reasonable interface w ith the future WRAP 2 facility to be constructed west of the WRAP 1 
facility . It h·as been assumed that the necessary borrow material required to balance the 
earthwork may be obtained from the area in which the WRAP 2 facility will be located. 
maximum cut and fill slopes of 4 horizontal to 1 vertical have been utilized to minimize 
erosi.on. 
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4 . The sanitary sewage system was designed for one shift of 34 employees and 10 
administrative employees plus 2 future shifts of 34 employees each. Sewage flows of 35 
gallons per day and 1 5 gallons per day were utilized for shift workers and administrative 
personnel respectively. A soil percolation rate of 5 minutes. per inch was utilized to design 
the sewage leach field. 

5. Drainage design for the culvert installations was based on a 25 year design storm event 
of 0.8 inches per hour. An average runoff coefficient of 0 .6 was used in the design 
calculations to account of future development in the area west of the WRAP 1 facility . 

8.1.5 Design Features 

1. The WRAP 1 Building has been located with finished floor elevation at 715 .0 feet. The 
high point ofthe existing site within the building area is approximately 71 7 .0 feet and the low 
point elevation in the building area is approximately 710.0 feet. The building foundation will 
be supported mainly at or below existing grade. Structural fill will be required to bring grade 
to the proper elevation under floor slabs. The building area will be proof rolled with vibratory 
rollers t o density the soils prior to foundation construction. 

2. All road, maneuvering areas and parking lots will be paved with asphaltic concrete paving. 
There will be no concrete aprons or concrete curb and gutters required. 

3. Drainage will be directed around the north and south sides of the facility . Drainage on 
the north side will flow through culverts under the east and west access roads to the parking 
lot. Drainage on the south side will be directed by a ditc_h on the south side of the truck 
maneuvering area until the ditch flow line meet the. existing- grade. 

4 . The septic tank and absorption field are located approximately 200 feet east of building 
from column line "F" along column line .6. 

8 . 1 .6 Outtine Specifications: 

1. Following is a listing of the civil outline specifications developed for the Tit le I design . 
The outline specifications are included in Volume Ill under the Bui lding tab. 

CSI No. 

02210 
02221 
02225 
02430 
025 ·1 1 
02513 
02528 
02650 
02665 
02730 
02740 
02935 
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Grading 
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8.2 Architectural 

8.2. 1 Architectural Considerations 

UNITED ENGINEERS & CONSTRUCTORS 
~oject No. 8237.001 

1 . The WRAP 1 architectural design was developed around the process configuration 
requirements and the administrative requirements for the facility . The result is an architectural 
form that is tailored to the facility functions and provides an efficient ergonomic environment 
for personnel to function in . 

. 2. WRAP 1 is a solid waste processing facility as defined by DOE Order 6430. 1 A, Section 
1324. As such the facility is required to provide protection and containment for" the Low 
Level Waste and TRU Waste processing activities that take place in the facility . The 
secondary confinement system must be designed to withstand design basis earthquake , fires, 
and other accidents that could result in the release of radioactive or· hazardous materials 
outside of the site boundary for a "low hazard" classification facility. 

3. Radiological safety considerations were an integral part of the architectural development 
of the building. These included the accommodation of the building structure and the zoned 
HV AC system to provide containment of radioactive material contamination and also provide 
operator radiation protection in areas of the facility where waste storage drums/boxes are 
stored in sufficient quantities. Concrete shield walls are provided in the Shipping and 
Receiving area and also in the Waste Process Lag storage areas. 

4. Decontamination considerations for the facility consist of providing suitable surface 
coatings, minimization of sharp corners and other construction details in the floor that make -
surface decontamination diffic~lt, routing of only those utilities to the waste process areas 
that are required for those areas, and provision of secondary containment curbs. The 
secondary containment curbing is provided for: 

a) Shipping and Receiving 

bl NDE/NDA 

c) Process 

d) Process HVAC 

5. Personnel support services including locker/change rooms, toilet· facilities , and 
lunch/conference room are provided for 34 operational personnel (24 males, 10 females) per 
shift . and locker facilities provided for two additional shifts. The administrative area provides 
space for the operating manager and 4 staff personnel. The WRAP 1 Facility is not intended 
for occupancy or use by handicapped personnel; however , provisions are made to 
accommodate the handicapped in the administrative space of the building. 

6. Space allocation in regards to the routing of utilities and HVAC ductwork has been 
addressed by dedicating space envelopes within the process operational areas or in the ceiling 
plenum in other spaces as utility corridors. This provides for the use of common supports and 
minimizes interference during construction. Utilities routed above ceilings are accessed via 
portable ladder after removal of lay-in ceiling tiles. 
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7. The development of the facility layout and. floor plans was a result of the architectural 
program analysis performed. as documented in the "Building Floor Plan Functional Analysis" . 
Revision A (see Volume V). Additionally, a life safety code analysis was conducted that 
determined the personnel entry/egress requirements and also contributed to the definition of 
"controlled area" criteria established for the facility which include: 

a) The process and process HVAC spaces constitute the "controlled areas" of the 
facility. A single point, monitored entry and exit is provided to these spaces through 
the SWP change rooms, process air lock, and process step-off area. 

b) All entry and egress of the "controlled areas" are protected by airlocks. 

c) The layout of the facility does. not permit the co-mingling of personnel in the 
controlled areas with other facility personnel except under emergency conditions after 
they have exited through alarmed emergency egress doors. 

d) At least one emergency exit directly to the outside is provided from each area which 
contains waste materials, or in which an identified hazard exists. 

8. Based upon the facility "Low Hazard Classification" and capital cost considerations. the 
building incorporates a pre-engineered metal building design. An architectural performance 
specification will be prepared that will provide all the requirements necessary to obtain a fixed 
price bid from a metal building vendor for a turn key design/build package. 

9. The Shipping and Receiving area operational requirements established the overall building 
eave height of 24'-0". This height was set based upon the bridge crane hook height 
requirements to service the TRUPACT II shipping casks. The building eave height was 
maintained throughout the facility, with the exception of the entry area of the building, which 
was lowered to provide an architectural contrast. The 24 foot eave height in the process area 
will also facilitate the removal of the supercompactor ram(sl during major maintenance on the 
equipment. 

10. The building floor elevation was established to take advantage of the site grade that 
slopes from north to south, to facilitate the 5 foot lower elevation required in the ·shipping and 
Receiving area for the truck bays. 

11 . Located on the south face of the facility column line is prov1s1on for the connection 
(two places) of a future transfer corridor between WRAP 1 and other future processing 
facilities. 

1 2. The following sections describe the primary design requirements. facility description . qnd 
pertinent design features from an architectural design standpoint. 

8.2.2 Design Requirements 

1 . The WRA_P Module 1 Facility is classified as a Non-Reactor Nuclear. WHC Safety Class 3 . 
Low Hazard Facility. 

2. Specific requirements concerning the building system are stated in Section 6.0 of the 
UE&C Project Design Criteria document. 

3. The following area classifications are required within the WRAP 1 facility . Refer to the 
Safety Analysis Plan Drawing H-2-88062 for specific locations. 
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AREA 

Administration 

Shio & Receive 

NDE/NDA 

Waste 'Process 

Process HV AC 

Mechanical Room 

Electrical Room 

Control Room 

HVAC Equipment 

CODE 
REFERENCE 

UBC CHP.7 

UBC CHP.9 

UBC CNP.9 

UBC CHP.9 

UBC CHP.9 

UBC CHP.7 

UBC CHP.7 

UBC CHP.7 

UBC CHP.7 

OCCUPANCY 

B-2/A-3 

H-7 

H-7 

H-7 

H-7 

B-2 
(ACCESSARY) 

B-2 
(ACCESSARY) 

B-2 

B-2 
(ACCESSAAY) 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

SEPARATION CONSTRUCTION 
TYPE 

- UBC 11-N 

UBC-1 HR FR UBC 11-N 

UBC-1HR FR UBC 11-N 

DOE-2HR FR UBC 11-N 

DOE-2HR FR UBC 11-N 

- UBC 11-N 

- UBC 11-N 

.. UBC 11-N 

- UBC ll·N 

.4. For more detail on the design criteria for the building, refer to "Buil.ding Code Evaluation" : . 
Engineering Assessments, Volume VI, of this report. 

5. · A summary of the space aUocated to each area of the building is specified in Figure 8-1 . 

8.2.3 Reference Drawings 

1. Title I Architectural Drawings include: 

Drawing Number _ 

H-2-88062 
H-2·88063 
H-2-88064 
H-2-88065 
H-2-88066 
H-2-88067 
H-2-88068 
H-2-88069 
H-2-88070 
H-2·88071 
H-4-88072 

8 .0 BUILDING SYSTEM 
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Drawing Title 

Safety Analysis Plan 
Floor Plan Shipping and Receiving 
Floor Plan NDE/NDA 
Floor Plan Process Area 
Floor Plan Office/Locker Room Area 
Floor Plan Upper Level 
Roof Plan 
Building Elevations 
Building Sections 
Building Sections 
Building Finish Schedule 
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FIGURE 8-1 
WRAP 1 SPACE ALLOCATION SUMMARY 

(NET SQUARE FEET) 

AREA 

Administrative 

. 

Personnel Support 

Waste Process 

NOE/NOA 

Shipping 8t Receiving 

Exterior Storage 
(Covered) 

Control/Computer Area 

Facility Support Area 

8 .0 BUILDING SYSTEM 
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ROOM NO. TITLE 

123 Operations Manager 
122 Record Management 
125/126 Reception· Area 
121 Admin./Storage 
120 APT Office 
128/129 Lunch/Conference Room 
137/138 Admin. Toilets 

ADMINISTRATIVE SUBTOTAL 

148 Men' s Locker Room 
150 Toilet 
149 Shower 
146/1 47 SWP Change 
140 Women' s Locker Room 
141 Toilet 
142 Shower 
143/144 SWP Change 
134 Janitor Room 
136 Store Room 
132 Clean Laundry 
131 Soiled Laundrv 

PERSONNEL. SUPPORT SUBTOTAL 

107 Waste Process 
112 Step-Off 
108 Warm Maintenance 
111 •econ Room 
109 Samele Manaaement 

WASTE PROCESS SUBTOTAL 

104 NOE/NOA 

NOE/NOA SUBTOTAL 

10 1 Shipping & Receiving 
100 Truck Loading 
102 S&A Office 

SHIPPING & RECEJVING SUBTOTAL 

- -

EXTERIOR STORAGE SUBTOTAL 

20 1 Control Room 
202 Computer Room 
103 Ooerations Suoervisor Office 

CONTROUCOMPUTER AREA SUBTOTAL 

113 Process HVAC 
118 Mechanical Room 
203 HVAC Eciuipment 
1 16/1 15 8ect rical Room/UPS 
11 9 Telecommunications 
139 E• uioment Maintenance 

FACILITY SUPPORT SUBTOTAL 

TOTAL NET 

SQ. FT: 

180 
182 
1,055 
252 
156 
1,331 
91 

3,247 

720 
156 
140 
179 
294 
104 
150 
120 
200 
81 
100 
100 

2. 344 

7,184 
-

171 
138 
171 

7, 424 

7,424 

10 ,464 
-

160 

10.624 

2,11 7 

2, 117 

72 1 
247 
155 

1,123 

2,525 
1,066 
5.55 9 
893 
153 
385 

8.056 

45,124 
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8.2.4 Facility Description 
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1 . This section describes the architectural layout of the facility as shown on the architectura l 
floor plan drawings H-2-88063 through H-2-88067. 

2. Administrative Area: 

a) This area is located at the building entrance and functions to control entry to the 
facility . A reception counter and waiting area is located adjacent to the personnel 
traffic pattern. 

bl Offices for the Operations Manager, Record Management, and Radiation Protection 
Technicians are situated off the open office space for the 3-4 supporting staff 
(including the receptionist). An administrative support style room, toilets and coat 
closet serve this area. 

cl Adjacent to the main circulation path is the multi-function lunch, conference , and 
training room which is sized to accommodate 60 persons. This area is divisible into 
two spaces by a folding partition and is served by vending machines. unit kitchen . 
and storage closet and will be equipped for audio-visual presentations . 

. d) This area represents the only area in the facility where provisions have been made to 
accommodate the handicapped. 

3. Personnel Support Area: 

a) The change room facilities are located _off the main circulation path to the operational 
areas. 

bl Change rooms are sized to accommodate 34 operations personnel (24 males and 1 0 
females) per shift with lockers provided for two additional shifts. Toilet areas are 
sized to accommodate shift change . 

c) Shower facilities are provided for the exiting shift. 

d) Special Work Permit (SWP) dressing facilities are provided for approximately one-half 
of the operational personnel and entered from the locker rooms through airlocks . The 
SWP change areas will contain individual storage bins for the protective clothing . 

e) Service spaces for these facilities include janitors closet and storage room , and clean 
and soiled laundry store rooms. 

4 . Shipping and Receiving Area 

al The Shipping and Receiving area occupies the Southeast corner of the facility and is 
entered off the main circulation corridor. 

b) The finish floor elevation of the area is 48 inches above the adjacent exterior grade 
to accommodate two dock height, waste unloading and loading stations, and a 
depressed, drive-through bay to serve the TRUPACT II container loading. 

c) The mechanized, lag and TRUPACT II storage equipment is located in the center of 
the area and surrounded by poured-in-place , reinforced concrete shie ld walls . 

8.0 BUILDING SYSTEM 
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d) A bridge crane serves the TRUPACT II drive-through bay, and two free-standing jib 
cranes constitute the fixed material handling equipment in the area. 

e) The truck loading stations will be served by fork lifts and will be equipped with front 
mounted dock ramps and vehicle restraints. 

fl A small office is provided adjacent to the loading stations to protect the platform data 
collection terminal. The Shipping and Receiving office is adjacent to and entered from 
the area. 

g) Two vertical lift overhead doors facilitate the movement of waste into the NOE/NOA 
area. The Shipping and Receiving and NOE/NOA areas are surrounded by a 6 inch 
high containment curb poured integrally with the floor slab. 

h) Provisions will be made by means of portal framing and removable wall panels to 
accommodate the connection of a future waste transfer corridor with these two 
areas. 

5. NOE/NOA Area: 

a) The NOE/NOA area is located in the Southwest of the facility and is entered from the 
personnel corridor and Shipping and Receiving area. 

b) The area contains separate lines of equipment for the examination and assay of waste 
boxes and drums. 

c) The area designated for the storage of drums awaiting transfer to the process area 
is surrounded by concrete shield walls. 

d) Airlocks are constructed in the space to facilitate the transfer of drums via conveyors 
into the "controlled" process area, and to provide emergency personnel egress from 
the Process area. 

6. Waste Process Area: 

a) The Process area serves as "secondary containment" when waste drums are opened 
in the process gloveboxes located in the space. 

bl Ingress and egress of the area is restricted to a single location through the "step-off" 
area and process airlock to the SWP change rooms. 

c) Waste drums enter and leave the area through the airlock located in the NOE/NOA 
area. An additional airlock (non-personnel) is provided for the transfer of empty 
containers and immobilization materials into the Process area from the corridor leading 
to the covered exterior storage platform. This airlock is restricted to the transfer of 
hand trucks and protected with interlocked doors - each of which is controlled from 
outside the airlock. 

dl The designated area used for temporary RWM drum storage, awaiting analysis 
results, is surrounded by concrete shield walls. 

el A "warm" maintenance room is provided for future potential limited disassembly , part 
replacement , and maintenance activities associated with the process equipment. 

8 .0 BUILDING SYSTEM 
03/17 /92 

Page 8-9 



WRAPFA~UTY.DOE-RL 
DE-AC06-91RL 11946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

f) A wall pass-through unit Is provided between the Process area and the sample 
management room for the transfer of sample containers between the two spaces. 

g) Access to the process HVAC equipment (exhaust) room is made through the Process 
area. The doors connecting these two spaces are sized to accommodate the 
installation and eventual decommissioning or replacement of the gloveboxes and 
equipment. 

h) An integral, perimeter floor curb provides spill containment for the two areas. 

i) An emergency personnel exit through an airlock protected by alarmed doors is 
provided directly to the outside. 

7. Process HV AC Area: 

8 . 

a) The Process HVAC area is located adjacent to the Process area, and contains the 
exhau_st fans and HEPA filtration equipment associated with the Process area. 

b) An intermediate level platform is constructed in the space to facilitate change-out of 
the four tiered filter banks. This platform is framed of steel members and covered 
with galvanized steel grating. 

c) An 8' x 16' door opening is provided in the exterior wall to facilitate installation and 
removal of large equipment during construction. periods of plant shutdown. and 
decommissioning. 

d) An emergency personnel exit through an airlock protected by alarmed doors is 
provided directly to the outside. 

Control and Computer Area: 

a) The Control and Computer rooms are located on the upper level (second floor) of the 
facility. The central location permjts direct observation of the Shipping and Receiving, 
NDE/NDA and Process areas. This vision windows in the walls of the control room 
are equipped with fire shutters to maintain separation requirements. 

b) Access to the area is via two enclosed stair towers from the lower level corridor. 

cl The space w ithin the control room utilized for the dispatcher station is partitioned off 
with a window wall. 

d) The Control and Computer rooms have an 1 8 inch high accessible floor system in 
order to facilitate running the data control cables. The under floor area is also utilized 
as the supply air plenum for these spaces. 

el The operation supervisor's office for the facility is located on the lower level 
immediately adjacent to stairway #1. 

9 . Electrical and Mechanical Equipment Areas: 

a) The air handling, HVAC equipment for the facility is located on the upper level of the 
facility; separated from the operational areas (containing hazardous waste). 

8 .0 BUILDING SYSTEM 
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bl All air duct penetrations in the walls between this area and the Process and Process 
HVAC areas are protected with 2 hour fire rated dampers. 

dl Openings in the remainder of the interior walls and floor do not require protection as 
they separate the area from other support activities (e.g. electrical, mechanical , 
personnel support and administrative spaces). 

e) The area is accessed via enclosed stair tower #2. A clear path is maintained through 
the area to a pair o_f doors in the exterior wall and an exterior, bracketed, platform to 
facilitate equipment move-in to this area and the control ·and computer rooms. 

f) Emergency egress is also accommodated via the exterior platform and an exterior , 
steel stai'r. 

g) A Mechanical room is located on the lower level. beneath the HVAC equipment, and 
contains the pumps associated with this equipment and the two chiller/tower unit 
located outside the building at this location. This space also contains plant air 
compressors, fire water entry, and hot water heater. 

h) A pair of doors in the exterior wall allows for equipment access. 

i) The Electrical room is located off the service corridor outside the operational areas on 
the lower level. 

j) Incoming electrical power is brought to the room via overhead bus duct . from 
transformers located on the site at this location. 

kl The room is subdividea by a masonry partition wall to separate the UPS equipment. 

I) A Telecommunication room is located adjacent to the Administrative area on the 
lower level to house this equipment. 

m) An equipment maintenance shop is provided on the lower level for the storage of 
spare parts and limited facility equipment repair . 

8.2.5 Design Features 

1. Exterior: The building exterior skin is a "Metal Building System" consisting of 
preinsulated, prefinished metal. interlocking roof and wall sandwich panels. The thermal 
coefficient of the roof panels is U =0.047 (R = 21 .28) and wall panels is U =0.069 
(R = 14.49). The roof slope is a 1 / 1 2 pitch and specified as a standing seam design. Exterior 
panel finish shall be "20 year" Kynar paint in a color selected to match existing buildings at 
the HCWC (white with blue trim) . 

2. Doors. windows and Glazing: Steel doors and frame shall be enamel painted. Windows , 
entry doors and sidelight framing and louvers shall be clear anodized aluminum . glazing w ill 
be gray tinted insulated glass. 
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3. Interior Finishes. The interior face of the exterior wall and roof panels will be exposed 
and the factory appli.ed polyester enamel will constitute the wall and ceiling finish in the 
operational and facility support areas. The structural framing (columns, beams, girts , and 
purl ins) will be exposed and painted with an acrylic resin based primer and enamel. The 
mechanical ductwork, piping, and electrical conduit servicing these areas will be exposed and 
painted with enamel. Floors and wall surfaces in toilet rooms and shower areas will receive 
ceramic tile. 

4. Floors: The ·floor and interior wall finish within areas of the facility subject to possible 
contamination will receive a 100% epoxy, "decontaminable" coating. The remaining 
operational and facility support areas will have a-hardener/sealer compound applied to the 
exposed concrete floor surfaces and an epoxy enamel applied to the wall surfaces. The 
finished flooring material in the personne·I support spaces will ·be sheet vinyl or vinyl 
composition tile where appropriate. The floors in the administration and lunch/conference 
space will receive a commercial grade carpeting. 

5. Walls: The interior of the exterior wall and partitions in the administrative and personnel 
support spaces are light gauge metal framing covered with finished gypsum board . The 
interior partitions in the administrative spaces will receive texture, primer, and a two-coat 
system of latex paint. The interior walls in the operational, facility support, and high use 
areas will be constructed of reinforced concrete masonry . 

6. Ceiling: The suspended ceilings will be painted gypsum board in toilet rooms, janitor 
closets, and service areas; and exposed grid/lay-in acoustic tile in other finished areas. · 

7. Refer to the Finish Schedule , Drawing H-2-88072, for specific finish materials and their 
locations. Confirmation of the finish color scheme is to be developed during Title II design. 

8.2.6 Outline Specifications 

1 . Following is a listing of the architectural outline specifications. The outline specifications 
prepared for T.itle I are included in Volume Ill under the Building tab. 

CSI No. 

0400 
060.00 
07000 
08000 
09000 
10000 
11000 
12000 

8. 3 Structural 

Masonry 
Wood and Plastics 
Thermal and Moisture Protection 
Doors and Windows 
Finishes 
Specialties 
Equipment 
Furnishings 

8.3. 1 Structural Considerations: 

1 . The building enclosure for the WAAP Module 1 Facility will be a metal building of the 
beam-and-column type which are typically supplied by pre-engineered metal building 
manufacturers. The building will be purchased from a pre-engineered metal building 
manufacturer under a performance specification; however, there are features in the building 
which will require structural design that is not normally provided by a pre-engineered building 
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2. Building Structure will support a six inch thick elevated concrete slab on metal deck for 
the control room , computer room and HVAC room floors. In addition a 5-ton bridge crane w ill 
be supported on building columns at the TRUPACT II-truck loading area. Masonry walls which 
extend from the floor to the building roof framing or to the elevated slab support framing will 
be laterally supported by the building structure for ditterential internal pressures and seismic 
forces. A grating platform for access to the HEPA filter in the northwest corner of the 
building will be supported from the building's west wall framing, and an offset in roof height 
at the east loading dock will have to be investigated for snow drifting. 

3. Main Building Framing will _consist of hot rolled or fabricated structural shapes of straight 
or tapered design (manufacturer's option). Girts and purtins will consist of cold formed "C" 
and "Z" shapes with' intermediate support provided by sagrods. Shop connections will be 
welded and field connections will be bolted to the greatest extent practicable. Column base 
plates will all be located at one elevation approximately one inch above the highest floor 
elevation (seven inches above process area floor). Vertical x-bracing will be used to brace the 
building against lateral loads. however, due to wall openings and other open area 
requirements, it is anticipated that lateral stability also will be provided by rigid portal frames. 
Roof bracing will consist of rod x-bracing to distribute forces in the plane of the roof to 
vertical bracing and portal frames. 

4. Building Foundation: The building foundation will be a spread footing and grade beam 
design based on loads determined from the analysis of an assumed metal building framing 
system. The foundation system selected is most practical for the pre-engineered metal 
building. Other foundation types such as piles or piers with grade beams, slab integral with 
grade beams and a mat foundation were considered and determined· to be less desirable or 
inappropriate for a pre-engineered metal building foundation. Specific considerations 
addressed in the foundation analysis included: 

a) Pile and pier foundations are normally used to transfer building loads to lower spil 
stratas when the surface soils are not capable of supporting the building loads. The 
relatively light weight metal building loads can be supported by the upper soil stratum 
thus eliminating any need for deep foundations. 

bl Supporting the building structure on a slab-on-grade foundation with exterior edges 
thickened to provide protection from frost heave was also considered to be 
inappropriate due to the characteristics of the soils which could cause slab cracking 
as a. result of differential settlement. This type of foundatio_n also would not allow 
the erection of the building to be started until all under floor utilities and services have 
been installed . . The erection of the building over the slab-on-grade would also expose 
the slab to damage during building erection . 

c) A mat foundation was also eliminated from consideration because it would be 
necessary to provide both a mat foundation, with suitable depth to allow utilities to 
be installed between it and the underside of the floor slab and the relatively thick floor 
slabs required for equipment support. The quantity of concrete and additional 
excavation required to install the mat foundation was considered to be excessive for 
a pre-engineered building foundation. 

dl The spread footing foundation design will allow the building to be erected w ithout the 
floor slab being in place thus allowing utility installation to be done more 
conveniently . The quantity of concrete and the difficulty of construction will be less 
than required for deep foundations or mat type foundation also. 
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8.3.2 Design Requirements 

1 . The WRAP 1 facilities have been assigned a low hazard classification as defined in 
UCRL-15910. The building design will include the building dead load, and live loads from 
elevated slabs and roof, wind loads and seismic loads. 

2. Dead loads consist of the weight of building components including beams, columns , 
horizontal bracing, vertical bracing, girts, purlins, roof panels, wall panels, elevated concrete 
slab, control room access flooring, and metal decking for elevated slabs. 

3. The following values were determined ·tor dead loads: 

a) Roof (including purlins, roof panels, bracing and 
insulation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0 psf 

bl Walls (including girts, wall panels, bracing and 
insulation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 psf 

c) Access flooring for control room and computer room. . . . . . . . . . . . . . . 1 5 .0 psf 

d) Elevated floor slab (including six inch concrete 
on one and a half inch by 18 gauge metal decking) ... ... . ... .. .. . . 82.0 psf 

4 . Live loads consist of snow loads including the affe·cts of drifting on roof areas and 
uniformly distributed live loads over elevated slab areas. The following values were 
determined for use as live loads: 

a) Roof: 

• snow loads uniformly distributed 

• snow drift at dock roof at column . . .... . .. ... . . ... . .... . 
line "E" diminishing linearly to zero 1 5 ' ·O" east of column line "E" 

bl HVAC floor . . .. . . . .. ... ..... .... ......... ... . .. . ... . 

20 psf 

60 psf 

200 psf 

c) Control room and computer room floors . . . . . . . . . . . . . . . . . . . . . . . 1 50 psf 

d) Bridge crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S tons 

5. Wind loads were evaluated in accordance with ASCE 7-88 , "minimum de$ign loads for 
buildings and other structures" for winds perpendicular to each of the four main walls of the 
building. Wind loads were applied in one direction at a time considering pressures on the 
windward wall, leeward wall, side walls and roof simultaneously and in combination with 
internal pressures due to wind loads. 
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6. The following parameters were used in the development of wind loads: 

• Wind speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 mph 

• Importance factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.07 

• Exposure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C 

• Tornado and missile loads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (None) 

7 . Seismic loads were calculated using the requirements of the Uniform Building Code (UBC). 
1988 edition, UCRL-15910, and Hanford "Standard Arch-Civil Design Criteria Design Load for 
Facilities SDC-4. 1 ~. The Uniform Building Code requirements governed for seismic loading. 

8. The following seismic criteria was used: 

• USC Seismic Zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

• Z Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 

• Importance Factor (I) . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . 1 .25 

• Amplification Factor (C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 75 

• Force Reduction Factor (Aw) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 
For ordinary moment resisting space frames 

9 . The building base shear calcu1a·ted for the pre-engineered metal building based on the 
above criteria is V = 0 . 11 SW. 

10 . A collateral load of 5 psf was assumed to occur over the total area of the building roof 
and under elevated floors to account for electrical lighting and HVAC ductwork weights. 

11 . Slab-On-Grade Loading included the following design considerations: 

a) Slabs-on-grade are designed for vehicle loads and equipment that will be supported 
on the floors. 

b) Six inch thick floor slabs supporting masonry walls will be locally thickened to 1 2 inch 
thick. For walls spanning from floor to building roof or cantilevered approximately 
thirteen feet above the floor. as in the locker room area . the thickened slab will be 4'-
0" wide and centered on the wall . 

cl Vehicle wheel loads used for the NDE/NDA and shipping and receiving areas consist 
of wheel loads from the 4 ,000 lbs and 7,000 lbs. capacity fork trucks. Self -guided 
vehicle wheel loads were also considered. Maximum wheel loads were increased by 
thirty percent for impact. 

dl Normal H20 truck wheel loads were used to design the slab-on-grade for the truck 
loading area. Design charts from nThickness Design For Concrete Pavement " b·{ the 
Portland Cement Association were used to determine slab bending moments used for 
reinforcing design. 
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1 . There are no structural drawings provided in the Title I Design submittal. The structural 
design is illustrated in the architectural cross•section drawings (H-2-88070 and 88071 ). The 
foundation design depicted in the building section drawings was developed based upon a 
detail structural analysis and associated calculations. The structural design is presented in 
the following calculations: 

Cate. Set No, 

WM1-S1 
WM1-S2 
WM1-S3 
WM1-S4 
WM1-S5 
WM1-S6 
WM1-S7 
WM1-S8 
WM1-S9 
WM1-S10 

Building Analysis 
Building Loads 
Second Floor Framing 
Building Foundation 
Ground Floor Slab 
Control Room Floor 
Ground Floor Area 7 
Ground Floor Area 9 
Stack Foundation 
Glovebox Analysis 

8.3.4 Design Features 

1 . The building foundation will have spread footings at building column locations and wall 
footings at location where the foundation grade beams act as retaining walls. Where wall 
footings and column footings are adjacent to . each other, concrete will be placed 
monolithically. 

2. The perimeter grade beam will extend six inches above the ground floor slab concrete In 
the Shipping' and Receiving, NOE/NOA, Process and Process HVAC areas to provide a 
containment curb. Ramps and interior door stoops will be placed with the ground floor slab 
at truck dock overhead doors and at personnel doors. Door thresholds will be at the top of 
the grade beam and curbs. 

3. The top of grade beams not adjacent to the rooms listed above will be six inches above 
the adjacent floor slab also except that there will be a block-out at doors to allow thresholds 
to be at floor level. 

4 . The ground floor slabs in the Shipping and Receiving and Process areas have been 
designed to support walls, storage racks, gloveboxes and equipment loads imposed on them. 
Only the girth compactor and the two super compactors will have foundations independent 
of the floor slabs. 

5. All footings on the building perimeter will be at least 2'-6" below grade but may be 
deeper when required for uplift or overturning resistance. Interior and exterior column 
footings will have at least six inches of compacted fill between the top and the bottom of the 
floor slab. Floor ·stabs will be placed on a minimum of six inches of compacted fill with a four 
mil polyethylene vapor barrier on top. 

8.0 BUILDING SYSTEM 
03 /17192 

Page 8-16 



WRAPFAOUTY.OOE~L 
OE-ACOS-91 RL 1 1946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.001 

6. Floor slabs will be approximately twelve inches thick in the Shipping and Receiving and 
Process areas and ten inches thick in the NOE/NOA and truck loading areas. All other floor 
slab thicknesses will be six inches. Floor slab loading will be refined in the Title II which may 
allow the slab thicknesses to be reduced. Floor slabs in the truck loading, Shipping and 
Receiving, NOE/NOA, Process and Process HVAC areas will have integrally cast, six inch by 
six fnch, concrete curbs at all floor penetration locations and along exterior wall grade beams. 

7. Floor slabs will be reinforced to prevent or limit cracking of the concrete. Six inch thick 
slab-on-grade will have one layer of reinforcing. Ten and twelve inch thick slabs will hava two 
layers of reinforcing. 

8. Shielding Walls will be constructed of normal weight concrete and have reinforcing placed 
vertically and horizontally in each face. Vertical reinforcing will extend into the floor slabs 
which will support the walls. If future design indicates that the shielding wall footings should 
be thicker than the floor slab, the floor slab will be thickened under the wall to provide the 
required f coting for the wall. 

8.3. 5 Outline Specifications 

1. Following is a listing of the structural outline specifications for the Title I design. The 
outline specifications are included in Volume Ill under the Building tab. 

CSI No. 

3 
03100 
03200 
03300 
03600 

5 
05000 
05060 
05100 
05101 

8.4 HVAC 

CONCRETE 
Concrete Formwork 
Concrete Reinforcement 
Cost-In-Place Concrete 
Grout 

METALS 
Metals 
Welding 
Structural S tee I 
Stainless Steel and Fasteners 

8.4. 1 Design Requirements 

1. A primary function of the ventilation system for the WRAP 1 facility is the confinement 
of radioactive contamination (alpha emitting transuranic material) to within the enclosed wast e 
process system. This design objective is achieved by -an integrated design of primary and 
secondary confinement structures and the HVAC system. Primary structures in WRAP 1 are 
the waste process gloveboxes, with the building structure forming the secondary confinement 
barrier. 

2. The principle responsibility of the confinement systems are to ensure the potential 
airborne contamination exposure levels to workers, the environment and offsite populations 
are below the prescribed limits as stipulated in the applicable DOE/ DOE-AL orders and 'NHC 
operational criteria. 
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3. The WRAP 1 HVAC system has multiple services. Primarily it serves as a confinement 
system by ensuring air flows at the proper velocities from areas with a lessor contamination 
potential to areas with a higher potential for contamination. A zoned approach is used based 
upon a cascade pressure differential principle. The differential flow conditions are achieved 
by establishing boundaries within the facility that allows for the maintenance of pressure 
zones that become progressively more negative from the outside environment to the interior 
o~ the waste process gloveboxes where the contamination source potential is greatest. 

4. The HVAC system design must also maintain the appropriate environmental conditions 
within the facility. This includes . temperature and humidity control for workers and 
equipment, as well as the appropriate ventilation air flows in accordance with regulatory and 
industry standards. 

5. The overall design and performance criteria for the WRAP 1 HV AC system is specified 
in DOE Order 6430.1A. Based upon a detail review of the 6430.1 A requirements and 
consideration of the facility "low hazard" classification, the three zone (i.e., confinement Zone 
1 , confinement Zone 2, non-confined areas) HV AC system design is in accordance with the 
following design requirements: 

a) Confinement Zone I (process gloveboxes) and confinement Zone II (Process Room) 
exhaust ductwork and HEPA filter plenums will be designed to withstand a "low 
hazard" safety class facility seismic event. 

bl The total HVAC system for the facility (all zones) will shutdown to a safe static . 
condition in the event electrical power is interrupted or lost. 

cl The Shipping and Receiving and the NDA/NDE areas are defined as interim storage 
areas in accordance with DOE 6430.1 A (1324-6.1). The waste drums have inner 
plastic liners or are overpacked, and therefore the drum forms a secondary 
containment system. Based upon this,' the ventilation system for these two areas are 
not considered confinement zones, therefore, they do not have a dedicated HEPA 
filtration system and a negative pressure is not maintained. 

6. In accordance with DOE Order 6430.1 A a energy conservation evaluation was made on 
the Title I HVAC system design. The evaluation goal is to determine the life cycle cost 
effectiveness of energy conservation options in order to select the optimum one(s) for 
incorporation into the design. An economizer cycle and a glycol run-around heat recovery 
system and a rotary wheel heat recovery system were selected and included in the design. 
Section 10. 7 provides further details on the energy conservation assessment. 

7 . Per the Functional Design Criteria established for the WRAP 1 facility, the overall plant 
must achieve an availability of 70% which equates to 175 operating days per year. The 
HVAC system has a significant influence on the achievement of this operation requirement . 
A Reliability, Availability, Maintainability (RAM) assessment has been made to validate the 
HVAC system (see Section 10.5) design configuration to meet this requirement. 
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8.4.2 Reference Drawings 

1 . Reference Drawings include the following: 

Drawing Number 

H-2-88153 
H-2-88154 
H-2-88155 
H-2-88156 
H-2-88157 
H-2-88158 
H-2-88159 
H-2-881 60 
H-2-881 61 
H-2-88162 
H-2-88163 
H-2-88164 
H-2-88165 

Description 

HVAC Legend, Abbreviations, and General Notes 
HVAC Airflow Diagram, System Composite 
HVAC Zoning Plan 
HVAC Equipment Floor Plan 
HVAC Equipment Room Plans 
HVAC Airflow Diagram, Process Area, Supply 
HVAC Airflow Diagram. Process Area. Exhaust 
HVAC Airflow Diagram, Shipping, NDE/NDA Area 
HVAC Airflow Diagram, Computer and Control Rooms 
HVAC Airflow Diagram, Administration Area 
HVAC Chilled Water Flow Diagram, Chillers 
HVAC Chilled Water Flow Diagram, Chillers 
HVAC Equipment Sections 

8.4.3 Confinement Zone Description 

1 . The Waste Receiving and Processing (WRAP) Facility 1 · will provide the capability to 
examine, treat, and certify contact-handled transuranic waste, mixed·waste, and CH low level 
waste. To ensure the safe processing of the waste materials, process operations will be 
accomplished in containment systems (e.g. gloveboxes- with the associated confinement 
ventilation systems). ·· 

2. In accordance with DOE 6430. 1 A, Section 1324, the WRAP 1 facility is classified as a 
Radioactive Solid Waste Facility and as such is required to have primary and secondary 
confinement systems. The WRAP 1 primary confinement system , with respect to the waste 
process area, in the gloveboxes and the Zone I ventilation system. The secondary 
confinement system is the building structures and the Zone II ventilation system. 

3. The Conceptual Design Report (CDR) proposed a confinement system that would meet 
the various plant operating requirements during the normal mode of operation and during 
postulated Design Basis Accidents (OBA). The facility was defined as a "Moderate Hazard" 
facility. 

4. After the CDR was issued, the WRAP 1 Preliminary Safety Evaluation (PSE) was prepared 
with the result that the facility should be defined as a "Low Hazard" facility . This meant that 
the confinement systems in the facility had been over-specified in the CDR . It was 
determined that considerable cost savings would be realized if the confinement systems were 
to be designed to the less stringent requirements. 

8.0 BUILDING SYSTEM 
0 3/17 /92 

Page 8-19 



M 

WRAPFACUTY.DOE-RL 
DE-AC06-91RL i 1946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.oo, 

5. The following paragraphs summarize the Primary (Zone 1) and Secondary (Zone 2) WRAP 
1 confinement systems features as presented in the Title I design. To assist in understanding 
the interaction between the Zone 1 and Zone 2 systems, the reader.should refer to the HVAC 
System composite drawing, Figure 8-2. 

a) The primary confinement for the LLW, TRU and Restricted Waste operations consists 
of gloveboxes. It also includes the exhaust ventilation system from each process 
enclosure and through a HEPA filter at the glovebox/exhaust duct interface and two 
(2) stages of HEPA filters in the exhaust filter train. It also includes inlet HEPA filters 
and duct interface. 

b) The primary confinement system equipment (exhaust duct, fans and filters) will be 
designed to maintain its structural integrity during and after operational and natural 
phenomena Design Basis Accident as prescribed in WHC 4. 1 for a "low hazard" 
classification Radioactive Solid Waste facility. The structural integrity of the system 
will be maintained, however, in the event of an electrical power failure, the primary 
exhaust fans will shut down and the system will go to a static condition. This 
credible event has been evaluated in the WRAP 1 PSE and will be further evaluated 
in the PSAR, that demonstrates the radioactive whole body dose is within the 
allowable limits of less than 5 REM on-site and less than 0 .5 REM off-site . 

c) The primary confinement system materials ·of construction is all stainless steel 
construction for the process enclosures and exhaust ductwork. The primary HEPA 
filter trains are of a bulkhead floor mounted design. Each glovebox supply air inlet is 
equipped with a HEPA filter to prevent blow back or migration of contamination in the 
event of an air pressure excursion or electrical power failure. , 

d) The Secondary confinement system is comprised of the building structures 
surrounding the waste process area and the Zone 1 HV AC exhaust system 
equipment. It rs ventilated and HEPA filtered by the Zone 2 HVAC system . This 
system provides the operating and maintenance areas surrounding · the primary 
confinement system with air quantities in accordance with the prescribed levels 
specified in ERDA 76-21 for potential airborne contamination. Some air provided to 
the Zone 2 area becomes supply air to the process enclosures. The remaining supply 
air is exhausted through the process room exhaust filter train at a controlled rate to 
maintain the proper negative pressure. 

e) The building structure surrounding the secondary confinement (Zone II) area consists 
of eight inch masonry block wall extended to the building roof . The roof forms the 
Zone 11 upper boundary. It consists of the pre-engineered metal roof. Under normal 
operating conditions, personnel access to the Zone II confinement areas is through 
a process airlock. The Zone II rooms are maintained negative relative to the non-zone 
areas of the building by 0. 15 inches W .G. to ensure air flows from the non-zone areas 
through the process airlock and into the waste process and process HVAC areas. 
The process HVAC area is . maintained at -0 . 10 inches W. G. in order to maintain 
airflows from the Process HVAC room to the glovebox areas. 

fl Negative pressure control of the Zone I and Zone II process arr 1s based upon 
maintaining a constant exhaust airflow from the Zone II and Zone I areas, and 
maintaining a negative pressure setpoint in each of the gloveboxes. Each glovebox 
negative pressure setpoint will be maintained by throttling the glovebox ventilation 
exhaust. 
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8.4.4 Ventilation System Description 

1. The WRAP Module 1 building is served by five (5) main air handling systems; each made 
up of various components for cooling, heating, exhaust, humidification, de-humidification . 
heat recovery, and filtration. These are shown schematically on the HVAC flow diagram 
specified in the reference drawing section, and in Figure 8-2. 

2. The following paragraphs describe the HVAC equipment and configuration for each area. 
Section 8.4.5 describes the sequence of control for the systems. 

3. 

4. 

Shipping/Receiving and NOE/NOA Areas: 

al The largest ventilation system in the facility serves the NOE/NOA and· 
Shipping/Receiving areas. Package airhandler AH-11-302 supplies 32,380 ctm of 
conditioned air through a round, seamed, galvanized steel, duct system. Return air 
is mixed with 11 % outside air, filtered through 85% efficient bag filters, cooled, 
heated, and/or humidified as required, and supplied to the two areas. Each area has 
its own vane-axial return air fan to allow proper air flow pressure control. A common 
relief air fan EF-1 l-302 exhausts 24,000 cfm to atmosphere during smoke purge or 
economizer operation. The NOE/NOA and Shipping/Receiving areas will be held at 
a slight positive pressure by supplying more air than is returned during normal 
operations. 

bl Air handler AH-11-302 is a custom built, packaged airhandler, utilizing chilled water 
cooling, electric heating and humidification. The supply fan will be a Class II. 
centrifugal, double wheel, double inlet (OWOI), airfoil blade, vertical discharge fan 
mounted on an internal, spring isolated base. The fan will be belt driven by a 50 HP 
high-efficiency 480/3/60 motor. 

cl Additionally , the Shipping and Receiving roll-up door areas to the outside . will be 
supplementally spot heated by electric unit heaters in winter. 

Process Areas 

al The process area will be served by a package unit with 100% outside air, once 
through, push-pull system consisting of 100% redundant. supply air units (MA-1 1 • 
203A & 20381, and separate Zone I glovebox exhaust HEPA filter units (FT-11-201 A 
& 2018 wit h blowers 8L-11-201A & 2018). and room Zone II exhaust HEPA filter 
units (FT-11-202A & 2028 with blowers 8L-11-202A & 2028) . Outside air (17000 
cfml will be filtered by 80% efficient bag filters , chilled water cooled or electrically 
heated w ith duct heaters , and humidified by steam injection, as required, to maintain 
room conditions. 

bl Glovebox supply air and exhaust air HEPA filters will be the push-through type of 
construction . Prefilters will be provided to protect the HEPA filters. 
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5. 

cl The supply duct shall be round, welded, 1 6 gauge, black, carbon steel. epoxy-coated 
duct. Exhaust duct shall be round 14 gauge, welded, 304 stainless steel. Exhaust 
ducts shall be seismically supported. The exhaust air filter trains shall be bag-in, bag
out type with test sections upstream and downstream of the HEPA filters. Isolation 
valves, filter housings, test sections, heat recovery coil, and blowers will all be 
factory mounted on individual skids for the package filter train. Exhaust blowers will 
be Stainless Steel Class Ill construction, centrifugal fans, belt-driven, 45 ° upblast, 
and will terminate in a common 40"0 breaching leading to the process exhaust stack. 

d) A glycol, run-around, heat recovery system will be mounted in both the supply and 
exhaust units and will transfer heat from the exhaust air streams to the incoming 
outside air in the winter and conversely in the summer months, thus preheating or 
precooling the incoming air. 

e) The supply units. MA-11-203A & 2038 (one operating, one standby) will utilize a 
Class I, 30"0, DWDI, airfoil, belt-driven, 30 HP, centrifugal fan with a horizontal 
intake flow and an upblast discharge. 

Administr'ation Areas: 

al The Administration areas will be served by a packaged air conditioning unit (AH-11-
501) with plug-type supply air fans. Mixed air (approximately 20% outside air) will 
be filtered (30%, 2", cartridge prefilter and 90% bag final filter) and conditioned 
(chilled water , electric heat, and humidification) as required and delivered through 
commercial grade, galvanized ductwork, fabricated to SMACNA standards. 

bl The lunch and conference rooms will have variable air volume (VA V) boxes to better 
handle peak occupancy loads. 

cl When smoke is sensed in the return air duct, the system shall shut down per NFPA 
90. 

6. Change Rooms (SWP 144, 146}/Locker Rooms/Airlock 145: 

al The Change Rooms, locker rooms and airlock 145 area shall be served by a packaged 
100% outside air make-up unit (MA-11-601). Exhaust air from locker rooms shall 
exchange heat with the incoming 100% outside air in an air-to-air rotating wheel type 
heat exchanger (HR-11-601 ). The supply air shall be electrically heated or cooled 
(chilled water) as required to maintain locker room conditions. Final filtration shall be 
80% bags with 2" throwaway 30% prefilters. Ductwork shall be commercial grade 
galvanized except for the exhaust branches from the shower areas, through the heat 
exchaneJer, which shall be commercial grade 304L stainless steel. 

bl Electric heating coils will be utilized for heating 100% outside air. A constant speed 
supply fan with constant temperature discharge shall be utilized to control room 
temperature. 
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a) Packaged make up air unit MA-11-702 shall serve both the upper and lower 
mechanical spaces. 100% outside air will be used for summer cooling. Exhaust air 
from each room will be reduced in winter, with a variable speed supply fan to 
conserve heating energy. Exhaust fan EF- 1 1 -703 will serve the lower compressor 
room while exhaust fan EF- t 1-704 will exhaust the upper mechanical room. 

8.4.5 ·HVAC Sequence of Operation 

, . The WRAP Module l building is served by five (5) main air handling systems, each 
controlled by a local control panel, or remotely from the Control Room. Start/stop capability 
with adjustable setpoints may be controlled remotely from the Direct Digital Control System 
in the Control Room. Local control panels mounted in units are energized when units are 
started. CRTs in the Control Room will also allow monitoring of system run time, 
temperatures, humidities and airflow CFMs as applicable. Dampers and valves shall be 
pneumatically actuated. Control systems shall be electronic PIO (proportional, integral, 
derivative) , with 4-20 ma analog signals, and 0-24 volt start/stop signals. 

2. The objective of the Process Control System (PCS) is to achieve positive control of 
particulate airflow from clean areas to potentially contaminated areas. Controls will be 
designed to fail safe to achieve this objective. If the Plant Control System (PCS) fails, the 
local control panels located on the airhandler will revert to the last setpoint and will continue 
to maintain airflow. Thus, all HVAC control will not be lost in the event of failure of the PCS 
systems. 

3. Redundant air handlers and filter trains will be interlocked so that the standby unit will 
not be energized, and dampers and heating/cooling coils will go to the standby mode. 

4. The following paragraphs describe the operation of each area HVAC system . The reader 
is referred to the respective area HVAC flow diagram as a supplement to the narrative 
provided. · · 

5. The HVAC Air Flow Diagram, System Composite H-2-88154 depicts the overall HVAC 
system . 

6. Shipping/Receiving and NDE/NDA Areas: 

a) The Shipping/Receiving and NDE/NDA Areas are served by package airhandler AH-11-
302 (32, 380 cfm), and supply fan SF-11-305, which is located inside the airhandler, 
zone return fans RF-11-303 , and RF-11-304, and a ducted roof exhaust fan EF-1 1 -
302. These systems are controlled from a built in control panel. 

bl Airhandler control panel is enabled via a local HAND/Off/AUTO control switch. Aher 
start up, "RUN" or "TROUBLE" will be indicated in the control room for both the 
supply and return fans status. 

cl During start up, supply fan SF-11-305, return fans RF-11-303 and 304 will start, and 
the outside and return air dampers will open to the minimum outside air position. 
Airflow will be constant with 1 1 % outside air. 
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d) Room temperature will be maintained at setpoint by a local electronic PIO 
(proportional, integral , digital) controller, two room temperature sensors and a 
modulating two-way valve. Upon a call for cooling the two-way chilled water valve 
will modulate open as required to maintain room temperature. Upon a call for heating 
the electric duct heater will energize in stages as required to maintain room 
tam perature. 

e) Room humidity will be maintained at no less than 30% RH by a local electronic 
controller. Upon a call for humidification, the humidifier system will add humidity to 
the discharge air. A high limit duct mounted humidistat set at approximately 80% 
will prevent flooding of the discharge air ductwork. 

f) The economizer cycle will be activated via a local electronic controller when the 
outside air is less than 55 °F (adjustable) and when there is a call for cooling. Then 
the outside air damper will open and the exhaust fan EF-H-302 will start. The outside 
air and return air dampers will modulate as necessary to maintain 5 5 ° F discharge air . 
The humidifier will add humidity as required to maintain room humidity. 

7. Process Air: 

a) The Process HVAC and Process Areas are served by 100% redundant package make 
up air units MA-11-203A&B (17,000 CFM each). and mounted within the package 
units are supply fans · SF-11-203 A&B (SF-11-2038 is standby) . 

b) The local make-up air units control panel is enabled remotely or via a local 
START/STOP control . A local AUTO switch will allow remote START/STOP capability 
from the Control Room. After start-up, "RUN or TROUBLE" will be indicated in the 
Control Room for the supply fan. · 

c) An interlock will permit start-up of the supply system only when the glovebox and 
selected room exhaust blower (BL-11-201 A&S) and (202 A&B) are running. This w ill 
preclude overpressurization of the process room. Another interlock located on the 
main supply air duct isolation butterfly valve will prevent startup of the supply fan if 
the valve is blocked or the supply duct is blocked. Additional sets of interlocks will 
de-energize and position the standby airhandler systems in the standby mode . 

d) During start up, butterfly isolation valves on the inlet and outlet of the supply unit will 
open and supply fan SF-11-203 will start with the inlet vane in the minimum air 
position. A pitot array flow sensor in the discharge duct and a PlO electronic 
controller will control the blower inlet pneumatic vane actuator in order to maintain 
flow setpoint ( 1 7 .000 CFM adjustable). Flow setpoint is resettable from the Control 
Room PCS system , or from the local panel. 

e) Process room air pressure sensors and the PCS digital system will reset the supply 
air setpoint as required .to maintain room air pressure setpoint (0 . 15 IN WC differential 
pressure to surrounding rooms) . The differential air pressure controller will control 
room pressure by automatically adjusting supply air flow, while the exhaust airflow 
is maintained constant. Process room pressures may be monitored on the Control 
Room CRT screens. 

f l A local low flow indicator in the control panel will indicate airflow quantity in cfm and 
a flow alarm will indicate low flow on the Contr.ol Room CRT screens. 
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g) The exhaust blowers shall run at a constant flow. Pitot array airflow sensors in the 
discharge air ducts and local PIO electronic controllers will control the blower inlet 
vane pneumatic vane actuator in order to maintain resettable flow setpoints for BL-
1 1-201 A and BL- 1 1 -202A. When the air fillers load with particulate and cause a drop · 
in airflow . the controllers will increase pressure to maintain constant airflow . 

h) The glovebox pressure control system indicated on the glovebox drawings will 
maintain constant negative glovebox pressure. A glovebox pressure sensor and the 
local electronic PIO controller will control a butterfly valve in the glovebox discharge 
duct as required to maintain glove box pressure setpoint (-1 . 0 inch W . C.) relative to 
the room. 

i) The room supply air conditioning control system will maintain constant discharge air 
temperature at 75°F (adjustable) and room humidity setpoint at 30% RH (adjustable) . 
The temperature control system consists of a room humidity sensor and an electronic 
PIO control system. and a two-way modulating chilled water valve at the cooling coil. 
Upon a call for cooling , the two-way valve will modulate open as required to maintain 
discharge air temperature. Upon a call for heating, the electric heating coil wil l 
energize in stages as required to maintain constant discharge air temperature. 

j) Upon a call for dehumidification. the two-way chilled water coil valve will open fully 
and the electric reheat coil will energize in stages to maintain a constant discharge air 
temperature (55 °F adjustable) ; upon a call for room heating, electric heaters will be 
energized and the discharge setpoint temperature will be increased as required to 
maintain discharge air temperature. Upon a call for humidification , the humidifier 
system will add moisture to the discharge air duct. A high limit duct humidistat 
control will limit maximum duct humidity to 80% to avoid water in the discharge 
duct. 

kl A process heat recovery system (run-around heat recovery) will be controlled by a 
local control panel. When the outside air temperature is below 5 S°F or above 8 S°F 
(adjustable) the glycol recirculation pump will start. A self contained thermostatic 
three-way valve will automatically bypass glycol in order to prevent freezing of glycol 
and heat recovery coils. 

8 . Administrative Areas: 

a) The Administrative Areas are served by package airhandler AH-11-501 (14 ,200 cfm ) 
and supply fan SF-11-503 , which is located inside the airhandler . axial return fan 
RF-1 1-501, and axial exhaust fan EF-1 1-501. both located in exhaust and return 
ductwork. 

b) The local air airhandler control panel is enabled via a local HAND/OFF/AUTO control 
switch. Upon low fan differential pressure, "RUN" or "TROUBLE" will be indicated 
in the Control Room for the supply fan status. Likewise. low fan differential pressure 
and "RUN" status for the return and exhaust fans will be indicated in the Control 
Room. 

c) During start-up, supply fan SF-11-503 will start via the local HOA switch . Likewise, 
the return fan SF- 1 1-501 will start via the local ST ART /STOP switch. The smoke 
exhaust fan EF-11-501 w ill not normally start. and the flow damper FV-646 will open, 
allowing approximately 20% outside air to be supplied to the space . 
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d) Room temperature will be maintained by a local PIO electronic controller. room 
temperature sensors, and a modulating two-way chilled water valve. Upon a call for 
cooling, the two-way chilled water valve will modulate open as required to maintain 
discharge air temperature at setpoint. Discharge air setpoint will be lowered by the 
controller as required to maintain room temperature. 

e) Upon a call for heating, the electric duct heater will energize in stages as required to 
maintain room discharge air setpoint . Discharge air setpoint will be increased by a 
master PIO controller as required to maintain room temperature setpoint. 

f) Room humidity will be maintained at no less than 30% RH by a local PIO electronic 
controller. Upon a call for humidification from the room humidity sensor. the 
humidifier system will add humidity to the discharge air. A duct mounted high limit 
humidistat set at approximately 80% will prevent flooding of the discharge air 
ductwork. 

g) The economizer cycle will _be activated when the outside air temperature is less than 
55 °F (adjustable), and when there is a call for cooling. When the economizer cycle . 
is activated , the outside air damper will open and the exhaust fan EF-11 -501 will 
start. "RUN" status for EF-11 -501 will be annunciated in the Control Room . The 
return damper will shut and the outside supply damper will open, thus bringing a 
supply flow of cool air. During economizer operation, the chilled water valve will be 
shut off in order to conserve energy . The outside exhaust and return dampers will 
modulate as required to maintain 55 °F discharge air temperature. 

9. Change Rooms (SWP 144, SWP 146l/Locker Rooms/Airfock 145: 

a) The change rooms, locker rooms and airlock 1 45 areas are served by a package make 
up air unit MA-11-601 (4000 cfm), with built in supply fan SF-11-604 and exhaust 
fan EF-1 ~ -604. This system is controlled from a local (built-in) control panel. 

b) The local control panel is enabled via a local START/STOP controller. After start-up 
"RUN" will be indicated in the Control Room . 

cl During start-up, the heat recovery wheel will start and run at a constant speed and 
will recover energy from the exhaust air from locker rooms. An automatic frost 
protection control system will stop the wheel as required to allow defrost. 

d) An electronic PIO discharge temperature control system will maintain discharge air at 
setpoint (75 ° F adjustable). Upon a call for cooling from the discharge air sensor. the 
controller, and a two-way control valve will modulate as required to maintain 
discharge air setpoint. Upon a call for heating, the electric heating coil will activate 
in stages as required to maintain discharge air setpoint. Humidity will be maintained 
at 30% (adjustable) by a local PIO electronic controller. Upon a call for 
humidification, the electric humidifier system adds humidity to the discharge air. A 
duct mounted high limit humidistat set at approximately 80% will prevent flooding 
of the discharge air ductwork. 

e) Air supplied to Change Rooms will be directed to process airlock 145 and then to 
process area by maintaining pressure differentials required to achieve flow of exhaust 
air into process area. This will assure that exhaust air from Change Rooms w ill be 
filtered via process air exhaust system. 
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a) The Upper and Lower Mechanical Rooms are served by a package airhandler MA-11 · 
702, which provides heating and ventilation. A local electronic PIO controller will be 
mounted in the unit. Supply fan SF-11-702, mounted in the unit will supply a variable 
airflow (from 2000 cfm to 1 1,200 cfm) via an electronic variable speed fan motor 
controller. Both Mechanical Rooms are served by separate exhaust fans . Fan EF-1 1-
703 (5000 cfm) serves the lower Mechanical Room and EF-11-704 (5280 cfm) 
serves the Upper Mechanical Room. 

bl The local airhandler controller panel is enabled via a local ST ART /STOP switch. A 
"RUN" or "TROUBLE" status will be indicated ·in the Control Room for airhandler and 
exhaust fans. 

c) Upon start-up, the supply fan will start at minimum speed and air flow, and the 
exhaust fans will not start. Backdraft dampers will allow flow of relief air. This is the 
energy conservation mode to preclude excess air flow and heating energy during 
winter operations. 

d) Typically in the summertime season and upon a call for cooling from the high limit 
control and the room temperature sensor. the variable supply fan will increase airflow 
until the room setpoint (110°F maximum adjustable) is satisfied. The room requiring 
the most cooling will lead the call for cooling. When either of the Mechanical Rooms 
temperatures exceeds 95 °F (adjustable), a local thermostatic switch shall start the 
exhaust fan located in that room. 

el Upon a call for heating.via the high limit controller and room thermostats. the electric 
heating coil shall be activated in stages as required to satisfy the coldest room at 
setpoint (55 °F adjustable). 

1 1 . Computer and Control Rooms: 

al The Computer and Control Rooms are served by two 100% redundant self-contained. 
glycol cooled, electrically heated and humidified package computer room units. Room 
temperature and humidity will be closely controlled (72°F. 30-50% RH adjustable). 

1 2 . Chilled Water System: 

a) The chilled water system consists of two skid mounted package chillers with attached 
closed circuit evaporative cooling towers (CH-11-101 A .Bl. 

bl Capacity of each chillers is 50% of total design load. Reduced chiller capacity was 
selected to obtain lower initial cost and better part load efficiency, yet with sufficient 
backup capacity for the majority of the cooling season. This is compatible with the 
70% minimum utilization required for the facility . 

cl In addition to the package chiller/cooler units, the main glycol recirculation pumps 
(P-11-101-A.Bl are used to recirculate chilled glycol to the air handler cooling coils. 
The main recirculation pumps are 100% redundant. and are controlled by a variable 
speed electronic controller in order to conserve energy during part load conditions . 
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d) The chilled water piping is arranged in a primary-secondary loop such that when the 
system demand exceeds the lead chiller· capacity, a flow reversal occurs in the bypass 
line, which actuates a flow switch. This in turn allows the lead lag control panel to 
turn on the lag chiller and its associated chiller feed pump, and its evaporative cooler. 

e) To start the chiller, the HOA switch at the local chiller control panel is placed in the 
"Hand" position. Then the "Start" button is pushed. This allows the lead chiller feed 
pump to start. "Run" or "Trouble" is indicated in the Control Room. 

f) The lead chiller then starts automatically, if sufficient flow pressure exists as 
indicated by the pressure differential flow switch in the chiller discharge pipe. 

g) The lead evaporative cooler then starts automatically. 

h) When the airhandler's chilled water load exceeds the capacity of the lead chiller. a 
flow switch will allow the lead lag panel to start the lag chiller pump, chiller and 
evaporative cooler similarly to the lead chiller starting sequence. 

i) Chiller discharge temperature will be indicated in the Control Room . Likewise, system 
malfunction will be indicated by a "Trouble" indicator. 

j) Interlocks will not allow chiller feed pump or chiller package operation unless the main 
chilled water recirculation pumps are running . 

kl The main recirculation pumps are started at the "Start/Stop" button at the pump 
electronic speed control panel in the Mechanical Room. Pump "Trouble" or "Run" , 
chiller selection ("Lead" or "Lag"). and pump discharge pressure are all indicated in 
the Control Room. " 

8.4.6 Safety Features 

1 . Safety features of the WRAP Module 1 facility include the following: 

a) The Process Zone I enclosures will be confined by both supply and exhaust HEPA· 
filters mounted on the gloveboxes in order to confine contamination during a total 
loss of power. Likewise Process Zone II rooms will be confined by two l'-iEPA exhaust 
filters and a closable low leakage damper located in the supply duct. 

bl The HVAC cqntrol systems will fail in the safe position. That is, the dampers and 
controls in Zone 1 and Zone 2 areas will fail in the position that will allow airflows 
and negative pressure to be maintained. Control systems will also be maintained by 
a hierarchy of control such that one single failure of the Central Control System (PCS) 
will not disable all of the HVAC systems. This will be accomplished by allowing 
HVAC systems to revert to local individual control if the PCS system fails. Local 
control panels will allow manual adjustment of setpoints. 

c) The process HVAC systems are equipped with isolation dampers on the inlet and 
discharge of both the make-up air handlers and exhaust filter trains. 
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dl HVAC HEPA (high efficiency particulate air) filters in the process exhaust filter 
plenums will be testable in place to verify efficiency of filters as a contamination 
barrier. Glovebox inlet and exhaust HEPA filters will be non-testable. Continuous air 
monitoring will be provided downstream of non-testable HEPA's, in the exhaust 
ductwork. 

el In the event the process air exhaust fan(sl shutdown, experience belt failure or other 
abnormal condition, the supply air fans will be interlocked to automatically shutdown. 
This precludes pressurization of the process area. 

2. Sufficient redundancy has been provided in the equipment and control components to 
ensure a reliable and maintainable system. 

8.4. 7 Outline Specifications 

1. Listing of the Title I outline HVAC specifications include the following. The outline 
specifications are included in Volume Ill under Tab HVAC. 

CSI No. 

15050 
15100 
15140 
15160 
15250 
15650 
15760 
15781 
1'5800 
15855 
15860 
15883 

8.5 Process Control 

Basic Mechanical Materials and Methods 
Valves and Special Hydronic Equipment 
Supports and Anchors 
Pumps 
Mechanical Insulation 
Refrigeration 
Liquid Heat Transfer 
Special Systems 
Air Distribution 
Air Handling Units 
Exhaust Fans 
HEPA Filter Housings 

8.5. 1 Design Requirements 

1. Plant Management System: A central processor based Plant Management System (PMS) 
shall be utilized to satisfy five basic objectives; ( 1 l data acquisition, (2) data analysis, (3) 
process system control and surveillance (4) material transfer and inventory control , and (5 ) 
control and surveillance of building utilities (e.g. HVAC). The PMS is comprised of two sub
systems; the Plant Control System (PCS) and the Data Management System (OMS). The PCS 
provides the hardware and software functions for control and surveillance: while the OMS 
satisfies the data handling requirements. Central control and computer rooms shall be 
provided for remote control and surveillance of the plant as well as for entering and retrieving 
data. These rooms shall be environmentally controlled for temperature humidity and dust so 
as not to impact the operation of the PMS. Satellite stations shall be located at key areas of 
the facility where data can be manually or automatically entered into or obtained from the 
OMS and where the process may be controlled locally. The central and local control stations 
shall be provided with terminals and electronics suitably designed for the environment in 
which they must operate. Process instrumentation with graphic displays that mimic the 
process shall be used throughout WRAP 1 to operate and control each work station. The 
PMS shall have all the required hardware and software to perform the following: 
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a) Accurately collect, display, store, and report all process and safety parameters in real 
time. 

b) Display information in an orderly manner on video display terminals with color graphic 
features. 

cl Provide a display console with a crucial process alarm selection and detection panel. 
This panel shall provide an audible and visual alarm calling attention to the display 
screen upon which the crucial parameter has been programmed to appear. 

dl Generate all required permanent and backup records to include magnetic media and 
hard copies. 

e) Generate all required shipping papers. 

f) Provide personnel inventory control to aid in evacuation and emergency procedures. 

g) Provide bar code reading. 

h) Data reduction such as input averaging, parameter trend display, and data recording . 

i) Compile and dispjay approximate fissile content within all process enclosures , 
components and areas. 

j) Track status of all incoming waste containers and contents as they are processed 
through the facility. 

kl Identify location of all waste containers within the facility. 

ll Store information on each incoming waste container. 

m) Provide trend analysis on process parameters and other plant parameters (e.g. 
radiation levels) recorded by the PMS. 

n) Interface with the Hanford and WIPP solid waste data bases and laboratory data 
management systems. 

o) Provide for data transmission to 272-WA Facility. 

p) Provide facility performance information such as numbers of containers of various 
waste types processed per shift, cumulative number of containers of various waste 
types processed, waste volume reduction factors. running fissile material inventories. 
radiation exposure per time, average and peak radiation levels of containers. 

q) Store and transmit data required by the WIPP-WAC- data reporting requirements on 
each container. 

r) Permit overall management and control of plant operation from a central control rocm . 

s) Provide regulatory closed loop control and sequential logic control. 

tl Provide alarm processing, display, annunciation and printout capabilities . 
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2. Health Physics System: All rooms and spaces within the facility which could potentially 
contain radioactive material will be continuously monitored for direct radiation 
(gamma/neutron) and airborne contamination (alpha/beta). The design shall provide: 

a) Permanently installed monitors for air sampling, record sampling, dose rate and count 
rate. 

bl Permanently installed effluent monitoring and sampling devices. 

c) Self-survey stations equipped with hand, foot counters and body friskers. 

dl Permanently installed area radiation monitoring and alarm equipment. 

3. Closed Circuit Television System: The design shall provide a Closed Circuit Television 
System (CCTV) to assist in monitoring process operation especially the Non-destructive 
Examination (NOE) station. The CCTV system shall have the following features: 

a) Provide remote monitoring of process operations and areas from the central control 
room and locally at the waste processing glove boxes. Monitors with switching 
circuitry shall be installed. The CCTV system shall provide video cassette recording 
with voice comment capabilities for the NOE operators. 

bl All cameras shall be easily accessible for maintenance. 

cl All cameras shall have multi-function capabilities including pan, tilt, and zoom. These 
features shall be controllable. from remote panels mounted next to each monitor. All 
cameras shall be controllable from any control panel. The NOE operators' stations 
shall have priority of camera selection in the NOE area and NOE enclosures. 

d) Cameras shall be provided in sufficient numbers to provide the operators visual 
access to the NOE/NOA area and the waste processing gloveboxes. 

e) Monitors shall be provided at local control stations and in the central control room. 
Monitors shall be capable of selecting any camera. 

fl The CCTV system shall be resistant to electrical system interferences. 

g) The CCTV system shall have the capability to record from any camera. A title and 
time block feature shall be provided to identify the camera which is making the 
recording and the time and date of recording. 

8.5.2 Reference Drawings 

Drawing No. 

H-2-87740 
H-2-a7741 
H-2-87742 
H-2-87743 
H-2-87744 
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Health Physics Instrumentation General Arrangement 
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a) The design scope for the process control systems at WRAP 1 encompasses a micro
processor based Plant Management System (PMS) consisting of two sub-systems; 1 l 
the Data Management System (OMS) and 2) the Plant Control System (PCS). 

bl As part of the Plant Management System, the central micro-processor based Data 
Management System shall accurately collect, analyze, store and report waste 
container data and inventories. Additionally, a distributed architecture Plant Control 
System shall orchestrate the movement of waste containers among the various 
operating stations and monitor and control facility HV AC and utility systems. 

c) Operator consoles with graphic displays that mimic the process .shall be used in a 
centrally located control room and at local work station. These consoles and work 
stations shall provide process and alarm status. and allow operators to control the 
process. The Control Room operator consoles shall have the capability for 
surveillance of plant status by means of CCTV monitors. Data entry and retrieval 
to/from the Data Management System shall be provided at the operator consoles and 
work stations. 

2. Plant Control System: 

al The PCS is based on a Distributed Control System (OCSl architecture. The PCS has 
local control units housed in four enclosures· located on the plant floor to service the 
process and facilities areas as follows: 

Controller 

CNR-12-101 
CNR-12-102 
CNR-12-103 
CNR-12-104 

Area Served 

Shipping/Receiving & NOE/NOA 
LL.W Process Enclosures 
TRU Process Enclosures 
HVAC/Utilities/Monitors 

bl Control of the Internal Transport System is distributed among the various area control 
units. This facilitates the interface between the transport system and the various 
enclosure. Radiation _and Health Physics monitors are also distributed among the 
control units so that the shortest run of signal wiring from monitor to control unit will 
be achieved. 

c) Free standing cabinets are provided to house all electronic equipment such as 
controllers, communication network interface modules, multiplexers, power supplies, 
1/0 modules and terminals. Racks and cabinets shall meet or exceed NEMA 4 
requirements. 

d) Local control units provide continuous control and monitoring, independent of control 
room operator interfaces or communication network, by use of regulatory and 
sequential controllers. The local control units may consist of one or a combination of 
multi-loop regulatory and sequential controllers. 
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e) The system is designed so that control functions are distributed on a modular basis 
to distribute risk. Control functioning shall not depend on a centrally based device or 
communication system . 

f) The sequential controller is capable of implementing sequential control logic, interlock 
logic and discrete control functions without higher level support. The configuration 
of the system will allow either fully automatic operation or remote manual as 
controlled by operators located in the control room. 

g) Programming will be by means of configuration in a logic flow charts manner using 
operator-oriented language. It will not require translation to either ladder logic or 
boolean algebra. 

h) 24 to 28 volt de power supplies for field transmitters and digital inputs shall have 
current output sufficient to power 4-20 milliamperes analog inputs and digital inputs 
as contained in the 1/0 list. Failed power supplies will ha"'.e automatic switch .over to 
a backup unit. Power supply failure contacts will be provided to indicate failure of 
either the primary or backup unit. 

il The distributed control system will be capable of handling the following input/output 
signals: 

• 4-20 milliamperes Input 
• 1 -5 volts DC Input 
• Field Contact State Input 
• 3-Wire PNP Source/Sinking Transistor Input 
• Digital Pulse Input 
• Grounded/Ungrounded Thermocouple Input 
• R.T.D Input 
• Contact Output 
• 1 20 VAC Output 
• 4-20 milliamperes Output 
• RS-232C Serial Link 

j) All Digital 1/0 modules will contain optical isolating devices providing 1 200 volts DC 
or more isolation from user wiring or other 1/0 modules. 

k) Elements of the DCS are connected on a redundant. separately routed data highway 
compatible with linking to the Data Management System for a fully integrated Plant 
Management System. 

3. Data Management System: 

a) A separate stand alone computer system is provided to perform the functions of the 
Data Management System. The computer system is a multi-tasking, multi-user micro
computer based system. 

b) The central processing unit is a micro-computer equivalent in capabilities to a Digital 
Equipment Corporation VAX series 4000 model 200 including disk, memory and 
ethernet interface capabilities. A minimum of 1 6 megabytes of RAM memory is 
provided. 
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4. 

c) The internal hard disk is 1 gigabyte capacity. An internal cartridge tape drive is 
provided capable of storing data onto 95 megabyte, minimum, cartridges. 

d) Terminals have 14 inch white monochrome graphics screen with a resolution of 800 
pixels X 500 lines and standard English keyboard. 

el A terminal and printer connected to the OMS is provided in the following locations: 

Location 
Computer Room 

Ship/Rec Office 

Sample Management 
Office 

TRUPACT Area 

Function 

System Manager's Terminal. 

Input manifest data and generate shipping papers 
and bar code label. 

Input sample data from restricted 
waste management enclosure and retrieve sample results 
from laboratory. 

TRUPACT station terminal. 

f) Communication with system peripherals will be by means of an internal local area 
network conforming to the IEEE 802.3 protocol. 

g) Communications ports are provided to interface to the foil owing systems. 

• Plant Control System Communication Network. 

• NOA Communication Network. 

• Hanford Local Area Network via Fiber Optic Modem. 

Control Room Arrangement: 

a) The control room contains five operator consoles (see Figure 8-3) configured as 
follows: 

• NOE Consoles 1 & 2 

• Transport/NOA Cons. 1 & 2 

• Dispatcher Console 

1 section containing CCTV monitor 
w/control panel. 
1 section containing Color Graphic 
terminal w/keyboard. 
1 section containing NOE equipment 
electronics and VCR . 

1 section containing CCTV monitor 
w /control panel. 
1 section containing Color Graphic 
terminal w/keyboard. 

Same as Transport/NOA Consoles. 
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bl Each console will be free standing and will be totally enclosed (except for required 
ventilation) with access doors at rear. The console will provide the cabinetry and 
table surfaces as required to mount the equipment specified. 

cl Operator consoles will be designed in accordance with human factors guidelines given 
in Military Specification (MS) MIL-STD-1472D. 

d) Operator interfaces with graphic displays that mimic the process are used to operate 
and control the plant. Data entry and retrieval to/from the Data Management System 
will be provided at the operator interfaces. Operator interfaces ½onsist of a CRT 
monitor and keyboard assemblies complete with associate· electronics package 
including micro-processor and memory, a power distribution assembly, and 
floppy/hard disk drives. A track-ball assembly will be provided for cursor control. 

el The two Transport/NOA consoles are located in the control room such that the 
operators will have visual access to the Process area. Transport/NOA console #1 will 
have additional visual access to the NOE/NOA area. 

f) NOE console 111 is located with operator visual access to the NOE/NOA area. NOE 
console 112 is located with operator visual access to the Shipping/Receiving area . 

g) A Dispatcher's console is provided in a glass-walled enclosure within the control 
room. The enclosure provides some measure of isolation of alarms and/or telephone 
conversation noise from the rest of the control room operators. An annunciator panel 
is provided for the Dispatcher to monitor crucial facilities alarms. An alarm and event 
printer is also provided within the enclosure to provide hard copy reports on a demand 
basis. 

h) The control room will be provided with egg-crate diffusers on the over head lighting 
and dimmers to control glare reflected to the CRT terminals. 

Functional Description: 

Receiving and Storage 

a) Each container will be visually and radiologically inspected, and its accompanying 
documentation inspected by an operator. Documentation will also be received 
electronically via the HLAN and available through the OMS. Each drum and box will 
have bar code identifiers on the sides and top. The radiological survey will be done 
manually. 

bl All receiving operations will be done manually by an operator with the aid of a hand 
held bar code reader and a local work station with access to the Plant Management 
System. All information obtained from visual and radiological inspection and from the 
accompanying documentation will be input by the operator using the local work 
station. A terminal directly connected to · the OMS will also be available in the 
Shipping/Receiving office for entering data. 

cl Each box and drum will be identified via bar code reader, weighed, and the weight 
entered automatically into the Data Management System. Weigh information will be 
stored in pounds and kilograms. 
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dl Container labels with measured weight and 14 digit identification number will be 
generated by a label printer and attached manually by the operator to each container. 

Labeling and Shipping Station 

a) The shipping area will ship boxes and drums to WIPP, on-site LLW disposal, and to 
storage facilities on a routine basis. Each container will be visually examined for 
damage and proper closure and radiologically surveyed. A local operator will have 
access to the Data Management System by means of a local work station. 

· Accompanying documentation will be generated ~Y the Data Management System via 
the Shipping/Receiving office terminal and printer which are connected directly to the 
OMS. Appropriate labels will be applied manually. 

b) Each package will be uniquely identified by means of a label permanently attached in 
a conspicuous location. The package identification number (to be standardized), will 
be in medium to low density Code 39 bar code symbology and alphanumeric 
characters at least 1 inch high. 

c) Waste packages containing hazardous materials will be identified with appropriate 
EPA/Ecology and Department of Transportation labels. 

d) Waste packages containing free organic liquids will be labeled "LIQUID ORGANIC 
WASTE" and with the flash point on the materials in Deg F 

Nondestructive Examination NOE Station 

a) The PMS supports the following functions at the Nondestructive Examination Station: 

• Track the location of all waste containers in the NDE area 
• Provide capacity to examine up to 43 drums per shift and 2 boxes per week 
• Provide X-ray images with video cassette recording and voice comment capability 
• Allow dire~t input of examination data into PMS 
• Incorporate automatic container inspection and handling techniques for loading, 

unloading and transport to Open/Sort, Compaction, and Shipping Stations where 
practical · 

b) The Nondestructive Examination (NDE) portion of Module 1 will utilize real time 
radioscopy (RTR) consisting of X-ray fluoroscopy to examine the contents of each 
drum and box. An operator in the control room will be able to remotely move the 
container into the RTR unit, and the unit will automatically identify the container by 
tracking its location in the NDE area through software programming. To ensure a 
complete scan, the drum RTR unit will be capable of rotating, raising, and lowering 
the drum and the box RTR unit will utilize a two dimension movable X-ray head. The 
operator can also increase or decrease the power to evaluate different waste items. 
Pertinent information (e.g. dense or non-compliant waste items identified) will be 
entered into the Data Management System by the operator. A video tape will be 
made of each container, and the operator can make voice comments onto the video 
tape. All operations at the NOE station are either automatic or remote manual from 
an operator console in the control room. 
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Nondestructive Assay NOA Station 

al The PMS supports the following functions at the Nondestructive Assay Station. 

• Track the location of all waste containers in the NOA area. 
• Assay 55/83 gal drums with upper detection limit of 500 grams of fissile material 
• Assay boxes up to S'L x 5'W x 4'H in size with up to 1,000 grams of fissile 

material 
• Neutron assay drums and boxes 
• Gamma energy assay drums 
• Determine whether waste is TRU or LLW 
• Determine whether the LLW waste's category 1, 3 or greater than 3 
• Provide the radioactive material content data required for WIPP-WAC or LLW 

certification for all outgoing waste packages 
• Allow direct input of assay data into the PMS 
• Incorporate automatic container handling techniques for loading, unloading, and 

transport to NOE, open/sort, compaction, and shipping station where practical 

b) The nondestructive assay (NOA) portion of Module 1 will determine the radlonuclide 
content of each container to the extent required to meet certification and shipping 
requirements. The NOA systems will also be used to identify containers that do not 
meet radiological requirements· such as fissile material limits, and "flag" those 
containers on the Data Management System for opening/sorting to remove the non
com.pliant item(s) . Those containers for which non-compliant conditions have not 
been detected by NOE or NOA may be routed to shipping as certifiable, if appropriate. 

cl The NOA equipment will include passive-active neutron (PAN) systems, and Gamma '"'I 

Energy Assay (GEA) systems. Each NOA system will utilize weight, density, and 
radionuclide distribution data from the Data Management System and established 
algorithms to calculate necessary radionuclide information. Drums and boxes 
containing known waste matrices and radionuclide content will be used as standards 
for periodic recalibration of all NOA equipment. 

d) An operator in the control room will be able to remotely move the containers into 
each of the NOA units, and the units will automatically identify the container as 
tracked by the software. The assays will be preformed automatically with necessary 
container movement control and computational algorithms provided by the control 
system. The operator will then enter the necessary certification information into the 
Data Management System and initiate routing of the container to the next station . 

LLW/TRU Processing Enclosures 

a) The PMS supports the following functions at the LLW/TRU Processing Stations: 

• Identify waste package via bar code reader 
• Utilize entry systems for waste loading 
• Remotely open 55 and 83 gallon drums 
• Remotely empty contents onto the sorting table 
• Utilize remote sorting and repackaging techniques 
• Retrieve waste container information from the computer data base 
• Input waste material information into the computer data base 

8 .0 BUILDING SYSTEM 
03 / 17 /92 

Page 8·39 



WRAPFAOUTY.DOE-AL 
DE•AC06-91FIL 11946 

• Compact waste containers 
• Weigh all drums as they are being loaded 

UNITED ENGINEERS & CONSTRUCTORS 
Projeet No. 6237 .007 

• Transfer waste to restricted waste management station or other stations 

b) After entering the enclosures, non-compliant drums will be opened and tipped onto 
a sorting table and the inner plastic liner opened. All operations will be performed 
remotely with the aid of locally controlled manipulators. 

c) The Processing Enclosure operators will enter descriptive information on waste 
materials into the Data Management System, and bar code labels -will be manually 
applied to all samples transferred from the Processing Enclosures. 

d) For drums that do not meet the fissile material criteria, the contents will be 
redistributed into one or more new drums. The sorting table will have a liquid 
collection system beneath. These drums with redistributed fissile material will be 
reassayed to ensure proper gram distribution. Collected liquids will be transferred to 
the Restricted Waste Management Enclosure. 

e) All sorting and processing function ·performed in the Processing Enclosures will be 
remote by manipulators. 

f) All drums will be weighed as they are being filled, and the final weight entered into 
the Data Management System. The operators will have local control for the sorting 
tables and compactors. 

g) Operations in ·the LLW/TRU Enclosure may be monitored in the Control Room via 
CCTV. 

Restricted Waste Management Enclosures 

a) Operations at the Restricted Waste Management Enclosures will be performed by a 
local operator. The operator will be provided with a CRT monitor to retrieve 
processing information from the Data Management System. 

b) Within the enclosure, the operator will also apply bar code labels to containers to be 
loaded out and will have use of a bar code reader to read the label and enter the 
information into the Data Management System. 

Sample Management Area 

a) Samples will be received in the Sample Management Area from the Process 
Enclosures and from the Restricted Waste Management Enclosures. A terminal and 
printer directly connected to the DMS will be available in the Sample Management 
Area to record information about the sample. The samples will then be sent to a 
laboratory for analysis. 

bl Once the laboratory analysis is complete, the information will be retrieved through the 
Sample Management Area terminal via the HLAN. The sample information will be 
used to input information to the OMS about how to process (i.e .. treat, ship, or store) 
the waste from which the sample was taken. This information will be stored in the 
DMS in a recipe form to be used by the Restricted Waste Management Enclosure 
operator to process the waste. 
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a) Control of the Internal Transport System will be by means of a vendor supplied 
automated guided vehicle (AGV) control system interfaced to the PCS. The vendor 
supplied control system will supply the path information to an on-board processor 
which keeps the AGV on track. The task request will be made by the PCS through a 
network link to the AGV controller. Task requests include information which directs 
the AGV to proceed to a location. retrieve a load and take it to another location. 

bl Task requests will be defined by the software code in the PCS based on Time and 
Motion studies detailing the most efficient route for containers through the process. 
The software will control container movement automatically. In the case where the 
automatic sequence must be altered, the operator in the control room may take 
remote manual control of task requests and direct the AGV to complete the necessary 
load movement. In manual override mode. AGV. and consequently drum movement. 
shall be tracked and recorded by the PCS. 

HVAC System 

a) The HVAC system will be controlled automatically by the Plant · Control' S ysteni. 
Graphic displays mimicking the HVAC system will be available in the central Control 
Room for operator monitoring and for remote manual override control. The Control 
Room operator will have the capability to start and .stop the HVAC system and to 
change setpoints. Alarms and out-of-tolerance conditions will be annunciated in the 
Control Room. 

Utility Systems 

a) The Electrical system will not be under Plant Control System control. Power loss 
alarms and/or indications will be routed to the Plant Control System . 

b) The Fire Detection System will be a stand alone system . Alarms and indications w ill 
be routed to the Plant Control System for monitoring by the Control Room operator . 
The fire control panel will be located in the main lobby. The fire alarm system will be 
tied into Hanford Fire Department via a RFAR box. 

c) Air Systems will be operated locally through hard wired control panels. Alarms and 
indications will be routed to the Plant Control System for monitoring by the Control 
Room operator. 

8.5.4 Health Physics System Description 

1. Health Physics Systems include all equipment necessary to monitor and control alpha , 
beta, gamma, and neutron ra_diation for the WRAP Module 1 facility, external of the waste 
handling and processing operations. In this section, Title I design objectives for each Health 
Physics System is described. Requirements for uninterruptible power supply (UPS) support 
is also discussed. 
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2. The majority of Health Physics Systems for WRAP Module 1 will be to Westinghouse 
Hanford Company (WHC) site standards or those already typically in use at WHC. For the 
purposes of this report, vendor names and models have been specified for each system . 
however, for applications where WHC site standards do not exist, the vendors and models 
listed only serve as a representative example for Title I design. For these systems, Title II 
design will consider equivalent systems from all qualified vendors for procurement. 

3. Air Monitor Systems include those which detect the presence of radioactive particles 
(alpha and beta) in the air. Existence of these particles will be monitored in the stack, 
glove.box ventilation ducts, all rooms containing waste drums, and the Process HVAC room. 
These systems can measure contamination real-time, or collect a sample for analysis at a later 
date. 

4. lsokinetic Exhaust Stack Monitoring System is provided at the ventilation exhaust stack 
to monitor plant emissions. Features of this system include: 

a) A dual exhaust stack sampling system. consisting of an isokinetically controlled 
record sampler and an isokinetically controlled sampling system . is a regulatory 
requirement (40 CFR 60 & 61 ) and will be included in Title I design for WRAP Module 
1. 

b) The term " isokinetic" implies that representative stack air velocity be used to measure 
total air volume passing through the stack. This information is used to accurately 
calculate the concentration of contaminated particles being exhausted through the 
stack. This requires use of a "rake" type probe (multiple flow sensors) inserted into 
the stack. 

cl The record sampler (RPMP- 1 2- 1 50) is a system which collects representative stack 
exhaust particulates on a paper filter. This filter is periodically removed. with the . 
collected particulates measured for concentration of various contaminants using 
isokinetic air volume measurements in the calculation. This requires an independent 
"rake" type sampling probe inserted into the stack. This is not a real-time system. 

d) The sampling system (APMP-12-151.ACAM-12-151. BPMP-12-152, BCAM-12-152) 
provides a real-time indication of radiation particle.concentration using isokinetic air 
volume measurements and in situ radiation detectors. This requires an independent 
"rake" type sampling probe be inserted into the stack for each type of radiation to be 
monitored. Both alpha and beta particulates will be monitored independently for 
WRAP Module 1 . 

e) The independent beta monitoring system is required due to the potential release of 
beta particles during handling and processing of waste containing mixed fission 
products. The alpha monitoring system is required due to the potential release of 
alpha particles during handling and processing of waste containing transuranic 
elements. 

fl The WRAP Module 1 Title I lsokinetic Exhaust Stack Monitoring System consists of: 

• A Kurz Instruments exhaust sampling assembly and triple automatic isokinetic 
sample probes. Model Kurz-EVA 4200D; 

• A Kurz enclosure mounted exhaust isokinetic airflow controller . Model 4200; 
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• A Kurz record filter assembly; 

• Three Kurz flow controllers, Model 71 0; 

• Three Kurz control valves, Model 730; 

• Three Kurz sampler pumps. Model 251; 

• An Eberline alpha continuous air monitor (CAM). Model ALPHA-SA; 

• An Eberline beta continuous air monitor (CAM). Model AMS-3A; 

• All mounted in a generic monitoring exhaust cabinet. 

g) It is a regulatory requirement that the stack exhaust monitoring system remain 
functional during loss of building power. As a result, the stack monitoring system is 
supported by the Uninterruptable Power Supply (UPS) system for the building. 

5. Glovebox Ventilation Duct Continuous Air Monitoring (CAM) System: The non-isokinetic , 
Glovebox Ventilation Duct CAM system (ACAM-12-102 and 104, APMP-12-102 and 104, 
BCAM-12-101 and 103, BPMP-12-101 and 103) will measure the concentration of alpha and 
beta particulates leaving each Process glovebox HEPA filter. This will aid building operators 
and Health Physics personnel in isolating and quantifying amounts of radioactive particulates 
bypassing glovebox filtering systems in the event of an operation problem. Alpha CAMs for 
each (4) glovebox ventilation duct system are provided . There are no require_ments for 
emergency power to the ventilation monitoring systems. Each CAM system will consist of: 

• An Eberline alpha air monitor, Model ALPHA-6 or beta air monitor:, Model AMS-3A; 

• An Eberline regulated air pump. Model RAP-1; 

• A sample probe. 

6. Room Continuous Air Monitoring (CAM) Systems: The Room CAM systems (ACAM-1 2-
1 09 through 1 1 2 and 145 , APMP-1 2-1 09 through 11 2 and 145 , BCAM-1 2-11 3 through 11 6 
and 144, BPMP-1 2-11 3 through 11 6 and 144) will measure the concentration of alpha and 
beta particulates in all rooms containing drums, the Process HV AC room , and around Process 
gloveboxes. Room CAMs will be strategically (near room exhaust walls) placed in each room 
containing waste drums and in the Process HVAC room, to allow representative sampling of 
room air for alpha and beta concentrations. The beta CAMs are required due to the potential 
release of beta particles during handling and processing of waste containing mixed fission 
products and a potential leak in the filter trains in the process HVAC room. The alpha 
monitoring system is required due to the potential release of alpha particles during handling 
and . processing of waste containing transuranic elements. Room CA Ms must remain 
functional during loss of building power. As a result, these systems must be supported by 
the UPS system for the building. The WRAP Module 1 Title I design consists of: 

• Five Eberline alpha CAMs, Model ALPHA-SA; 

• Five -Eberline beta CAMs. Model AMS-3A ; 

• Ten Eberline regulated air pumps, Model RAP-1. 
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7. Operator Breathing Air Samplers: Operator Breathing Air Samplers (OAS-1 2-1 38 through 
141) will be strategically placed near process gloveboxes to sample air near frequently 
employed operator work stations. Filters collected from these samplers are periodically 
removed , with collected particulates analyzed for various contaminants. This requirement is 
identified in WHC-CM-4-9, Radiological Design Manual, Section 10.0, Rev 0, Sampling and 
Monitoring. The design includes 4 fixed air samplers consisting of an Eberline regulated air 
sampler, Model RAS-1 . There are no requirements for emergency power to the Operator 
Breathing Air Sampling Systems. 

8. Radiation Monitoring Systems are those which detect the presence of abnormal radiation 
levels in air. This includes systems to measure gamma rays as well as to detect criticality . 
These systems include both stationary and portable detectors. 

9. Area Radiation Monitoring (ARM) System: Design (GMON-12-105 through 108) includes 
2 ARMs in the Process room and 2 ARMs in the Shipping and Receiving room each 
strategically located near routinely occupied work stations. The AR Ms must remain functional 
during loss of building power. As a result, this system must be supported by the UPS system 
for the building. Each system includes: 

• An Eberline panel mount display, Model EC-8; 

• An Eberline gamma detector, Model DA 1-6. 

1 O. Criticality Monitoring System (CDAM-12-137) will be required if it is determined that a 
credible incident may cause a criticality excursion. To date, this has not been determined , 
however, for WRAP Module 1 Title I design, criticality detectors will be shown installed in the 
Process room. The Criticality Monitoring System must remain functional during loss of 
building power. As a result, this system must be supported by the UPS system for the 
building. Design includes: 

• Three Eberline, Model DA 1-7C remote criticality detectors; 

• An Eberline data acquisition 
independent control terminal 
Management System (PMS) . 
independent of the PMS. 

module, Model DAM-4A. It will not include an 
since it's function can be provided by the Plant 

System alarm functions, however, will remain 

11 . Portable Gamma Monitors are necessary for monitoring gamma radiation levels during 
maintenance activities,_ during routine surveys , and prior to shipment and receipt of waste 
containers. The WRAP Module 1 Title I design will not include Portable Gamma Monitors . 
It is expected that Portable Gamma Monitors will be supplied by the Westinghouse Hanford 
Corporation {WHC) as required. 

1 2. Contamination Control Monitoring Systems aid in restricting the spread of contamination 
both inside, and outside the facility. These monitors identify surface contamination and alert 
the operator or Health Physics technician as to the location and intensity of such 
contamination. They are typically used as part of the routine egress procedure from 
gloveboxes gloves and the Process and Shipping & Receiving rooms , and before entering and 
exiting the locker rooms. They will also be utilized in the entry enclosures of both Process 
gloveboxes to verify contamination levels inside overpack drums after delivery of a retrieved 
drum and before removal from the glovebox. 
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13. Fixed Friskers - Surface Contamination Monitors: Fixed Friskers (SMON-12-120 through 
134) or poppies consist of a fixed electronic counting device and a hand held ''wand" . They 
are used by operators and Health Physics personnel to detect contamination on the surfaces 
of skin, clothing, drums and equipment. The WRAP 1 Title I design identified 1 5 locations 
where the use of Fixed Friskers would be beneficial. There are no requirements for 
emergency power to the friskers. These areas include: 

• 2 at each of the 4 process gloveboxes for monitoring hands and clothing immediately 
after hand removal from gloves; 

• 2 at the exit of the Process room for monitoring the entire body for contamination 
before leaving the process area; 

• 2 at the exit of the coveralls removal area, before entering the locker rooms; 

• 1 at the exit of the Shipping and Receiving room; 

• 2 inside the entry enclosures of both Process gloveboxes to verify contamination 
levels inside overpack drums after delivery of a retrieved drum and before removal 
from the glovebox. 

• An Eberline radiation monitor. Model AM-20; 

• An Eberline alpha scintillation probe, Model AC-3. 

14. Portable Friskers: Portable Friskers are necessary for monitoring surface contamination 
levels during maintenance activities, during routine surveys, and prior to shipment and receipt 
of waste containers. Portable Friskers are identical to Fixed Friskers except that they are not 
secured and utilized in one particular area. The WRAP 1 Title I design will not include Portable 
Friskers. It is expected that Portable Friskers will be supplied by the Westinghouse Hanford 
Corporation (WHC) as required. 

15. Hand and Foot Monitors: WRAP 1 Title I design (HFM-12- 135 & 136) identified . 2 
locations where the use of Hand and Foot Monitors would be beneficial. These areas are the 
exits of the men's and women's locker rooms. These monitors detect surface contamination 
(both alpha and beta/gamma) on the hands and feet of personnel. An Eberline Hand and Foot 
Monitor, Model HFM-6 would be used for WRAP 1 design. There are no requirements for 
emergency power to the Hand and Foot Monitors. 

1 6. Smear Counters: Smear Counters are desk top instrumerits (SC-1 2-142 and 1 43) used 
to detect radiation contamination (both alpha and beta/gamma) emitting from paper samples 
or paper filters. A sliding tray with a dish type depression allows entry of the paper sample 
or filter into the detector. Variable count times can be selected to measure contamination 
levels. Multiple tray units are available. WRAP 1 Title 1 design has identified the 
decontamination area of the Process room and the Shipping and Receiving room as the most 
appropriate locations for a Smear Counter. The Smear Counter identified for Title 1 design 
is the Eberline Model SAC-4, single tray scintillation alpha counter . There are no requirements 
for emergency power to the Smear Counters. 

1 7 . Alarms/Annunciators: Alarms, with appropriate annunciators , will be strategically placed 
throughout WRAP • 1 to aid in the suspected hazard indica~ion. 

8 .0 8UILOING SYSTEM 
0 3/17 /92 

Page 8-4 5 



WRAPFAaUTY.DOE-RL 
DE-AC06-91RL 11948 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.007 

8.5.5 CCTV System Description 

1. The Closed Circuit Television (CCTV) system for WRAP 1 has been designed with the 
process in mind. Therefore, the system will require additional hardware to accommodate 
CCTV for plant and perimeter security. The major components of the CCTV systems are as 
follows: 

2. Video Cameras: Solid state monochrome (black & white) cameras with 6: 1 zoom lenses 
provide good resolution and sensitivity for viewing process. The cameras are sealed in 
pressurized housing to protect camera from possibility of contamination. There are eight (8) 
video cameras in the plant. Their locations are as follows: 

a) 2ea. in the NDA/NDE area to view the movement of the Automated Guided Vehicle 
(AGV) in the area. 

bl 3ea. in the Low Level Waste process glove box to view the various functions not 
visible from the outside. 

cl 3ea. in the Trans-Uranic Process Glove Box to view the various functions not visible 
from the outside. 

3. Video Monitors: There are seven (7) 14-inch monochrome (black and white) video 
monitors to view various plant process. Five (5) of the monitors are in the Control Room in 
the Operator Consoles. And, one monitor is in each of the two Process Glove Box operator 
stations. 

4. Video Matrix Switcher: This is a microprocessor based unit capable of accepting 30 
video inputs and switching them to any of the 20 video outputs. The video inputs come from 
the following sources: 

al Sea. Video Cameras 

bl 3ea. raw video signals from the box and drum NDE machines 

c) 2ea. NDE video with comments and data 

d) 4ea. Video Cassette Recorders 

5. Video Outputs are configured as follows: 

a) 7ea. Monochrome video monitors 

bl 2ea. Output to video data generator for the NDE video 

cl 2ea. Video Cassette recorders 

6. Camera Control System: This is a microprocessor based system to switch camera 
control. With the Video Matrix Switcher, this allows the operator to select video input and 
outputs and control pan, tilt, zoom, focus, and iris functions of the selected camera. There 
is one operator control panel associated with each of the seven (7) monitors. 
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7. Video Cassette Recorders: There are two (2) Video Cassette Recorders (VCR) to 
playback the recording of the X-ray image of. the drum contents taken by the NOE machines. 
This allows the process glove box operators to determine the best way to remove the 
contents from a drum. 

8 . Figure 8-4 is a block diagram that provides a graphic representation of the CCTV system . 

8.5.6 Outjine Specifications 

1 . Following is a listing of the control system outline specifications for the Title I design. 
The outline specifications are included in Volume Ill under the Building tab. 

CSI No, 

13401 
13402 
13406 
13407 
13451 
13452 
13461 
13462 

8.6 Mechanical 

Control and Instrumentation 
Control and Instrumentation for Packaged Equipment 
Bar Code Identification System 
Annunciator 
Health Physics 
lsokinetic Stack Effluent Monitoring System 
Plant Management System 
Plant Management System Software 

8.6. 1 Design Requirements 

Plumbing System 

1. All plumbing systems will be designed and installed in compliance with the 1 991 edition 
of the Uniform Plumbing Code. Facilities for the physically handicapped will be in compliance 
with the American National Standards Institute A 11 7 . 1, latest edition. 

2. The plumbing system design is based upon an occupancy of 34 personnel working in the 
facility on a single shift basis. 

Sanitary Drainage System 

1. The system will be sized to supply the maximum peak requirements of '225 gpm with a 
minimum of 1 5 psi residual pressure at highest fixture . 

2. The sanitary drainage system will comply with local health codes and the design is based 
upon a septic tank leach field system. 

Compressed Air System 

1 . Compressed air for use throughout the facility will be provided by package air 
compressors consisting of one on-line unit and one standby unit. Two compressed servi,:es 
are required, an instrument air supply system to serve the pneumatic interrupt air operators 
in the facility and a plant air supply system to provide wet air to pneumatic equipment. 
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2. The instrument air design requirements consists of providing -40°F dew point dry air at 
90 psig to the users. The plant air design requirements consists of providing air direct from 
the compressor at a 1 .25 grains per cubic foot moisture content and a delivery pressure of 
80 psig. 

3. Sizing of the plant and instrument air system equipment is based upon the requirements 
specified in Figure 8-5. 

Fire Suppression System 

1 . Fire extinguishers, hose connections with water flow alarms and other fire protection and 
suppression systems will be located throughout the facility as required. A supervised fire 
alarm system will be provided with a centralized annunciator panel. Fire alarms will be 
arranged to notify the Hanford Fire Department of all fire alarm signals. 

2. Automatic sprinklers used in areas presenting radiation or criticality risk will incorporate 
design features for handling contaminated water runoff and avoiding water induced criticality . 
Alternate fire suppression systems will be consider where criticality is a concern. Water 
sprinklers in radiation zones will be "on-off" type to minimize the generation of radioactive 
liquid waste. · 

3 . Carbon Dioxide extinguishers will be provided in other areas (eg Control Room, and 
Electrical Equipment/UPS rooms) where water based or dry chemical extinguishers are not 
appropriate. 

4 . Glovebox fire extinguishment consists of dry chemical extinguisher system. Dry chemical 
bottles are mounted on the glovebox exterior and supply a nozzle system that flood the 
interior of the gloveboxes. The four (4) glovebox lines in the Waste Process Area wiil be 
protected with both manual dry chemical extinguishing systems and automatic local 
application dry chemical systems. This is in addition to the overhead wet pipe sprinkler 
system installed in the Waste Process Area. The dry chemical systems will be designed in 
accordance with NFPA 1 7. The glovebox fire suppression system design is in accordance 
with WHC-CM-4-3 Standard FP-5 and Guide FP-5 . Each Glovebox is also equipped with an 
Incipient Fire Detection (IFD) in all areas. 

5. Automatic local application dry chemical systems are provided in those areas of each 
glovebox where there is a potential of fire due to open waste being handled. Areas where no 
open waste occurs, will be equipped with IFD's for early alarm. In the LLW/TRU waste 
processing gloveboxes, the sorting table enclosure is protected with an automatic local 
application dry chemical system in the area above the sorting table. The RWM gloveboxes 
are protected by automatic local application dry chemical systems around the aerosol can 
compactor and evacuation systems, and in areas where waste is placed i_nto other drums or 
containers. All glovebox enclosures are also equipped with multiple quick disconnect 
couplings allowing positioning of manually activated dry chemical extinguishers in the best 
position to extinguish fires. Exact nozzle and quick disconnect coupling locations, and areas 
of coverage will be determined in Title II design. 
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PLANT ANO INSTRUMENT AIR REQUIREMENTS SUMMARY 

Area 

HV AC Exh & 2nd Fir 

Process Controls 

Process 

NOA/NOE 

Material Transport 

Utility Stations 

8.0 BUILDING SYSTEM 
03117 192 

INSTRUMENT AIR 

Total Estimated 
Requirements 

ACFM PSIG 

20.0 90.0 

80.0 90.0 

PLANT AIR 

20.0 80.0 

20.0 80.0 

20.0 80.0 

20.0 80.0 

Estimated Requirements 
% Maximum at Maximum 

Usage Usage 

20.0 4.0 

50.0 40.0 

Total 44.0 

Sizing "Basis 50.0 

25.0 5.0 

25 .0 5.0 

25.0 5.0 

25.0 5.0 

Total 20.0 

Sizing Basis 25.0 
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1 . Breathing air will be supplied by portable racks. 

8.6.2 Reference Drawings 

8.6.3 

Drawing Number 

H-2-88245 
H-·2-88246 
H-2-88225 
H-2-88226 
H-2-88227 
H-2-88298 
H-2-88299 

Plumbing 

Drawing Title 

Water Piping Diagram 
· Waste & Vent Piping Diagram 

Utility Flow Diagram Potable Water System 
Utility Flow Diagram Compressed- Air System 
Utility Flow Diagram Compressed Air System 
Fire Protection Zone Plan 
Fire Protection Utility Flow Diagram 

1. The plumbing system configuration is shown on plumbing isometrics H-2-88045 and 
88046. 

2. The sanitary drainage system serving the office area toilet rooms, shower and locker 
rooms, mechanical rooms and janitor's closet will flow by gravity (minimum velocity 2 fps) to 
a new 3,000 gallon septic tank and leaching field. The truck loading area will have a trench 
drain discharging through a 300-gallon sand and oil interceptor before entering the sanitary 
drainage system. Contaminated or potentially contaminated waste will not enter the sanitary 
system. All fixtures will be trapped and· vented as required by the uniform plumbing code. 
Cleanouts will be provided at changes of direction and at 50 feet intervals for interior piping. 

3. The building storm drainage system will consist of exterior gutters and downspouts. The 
downspouts will discharge to concrete splashblocks at grade. 

4. Potable water will be supplied to the building by a separate three inch service line fed 
from an existing 1 2 inch, 1 20 psi water main. A water pressure regulating station at the 
service entry will reduce t-he maximum system pressure to 70 psi. The system will be sized 
to supply the maximum peak gpm requirement with a minimum of 30 psi residual pressure . 

5. Reduced pressure backflow preventers will be provided where required to protect the 
potable water system from cross connection and contamination. All non-potable systems will 
be isolated from the potable supply. 

6. Shut-off valves will be provided on branch lines and for groups of fixtures. Shock 
absorbers consisting of factory sealed pressurized compression chambers and stainless steel 
expansion bellows will be provided at quick closing valves. Stop valves will be provided at all 
fixtures. 

7. Domestic hot water will be generated by an electric storage type water heater, 700-gallon 
storage capacity, 60 kW input. Hot water will be stored at 1 40 ° F. Showers will have 
individual thermostatic mixing valves. Hot water to hand washing lavatories will be supplied 
at 110°F. A hot water circulating pump will be used to provide continuous hot water to the 
most remote fixtures and equipment. 

8 .0 BUILDING SYSTEM 
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8. Plumbing fixtures will be white -vitreous china. Waterclosets and urinals will be wall 
mounted and flush valve operated. Lavatories will have cold and hot water mixing faucets. 
Refrigerated drinking water coolers will be provided. Showers will be provided with 3 gpm 
shower heads. Combination emergency shower and eye washing units will be provided where 
needed. Personnel decontamination shower with contained drain will be provided. 

9. A men's and women's toilet room with fixtures suitable for use by the physically 
handicapped will be provided near the offic~ area. 

8.6.4 Compressed Air System 

1 . The compressed air system configuration is shown on Drawings H-2-88226 and 88227 . 
The compressed air system consists of two reciprocating air compressors with integral air 
receivers, and a dryer package consisting of a twin tower desiccant dryer, prefilter ; and two 
afterfilters. 

2. The plant and instrument air are supplied from one of the two-stage reciprocating air 
compressors . C· 13-101 A or C-13-101 8, which operate on intermittent basis. The primary air 
compressor activates when the pressure drops below the set point 9f 1 25 psig. The secondary 
air compressor activates if the pressure drops below the set point of 100 psig. The plant util ity 
air is distributed throughout the plant to the utility stations. process enclosure equipment and 
NOA/NOE equipment. The instrument air is dried by a desiccant dryer, DR-13-105 and the air 
is distributed throughout the facility to the instrument control equipment and HV AC control 
dampers. 

8.6.5 Fire Suppression 

1 . The fire protection water system for the Module 1 facility is provided through a 6-inch 
cement lined ductile iron pipe branched off the 1 2-inch Sanitary Water line. The coordinates 
of the tie in· point (TP 3) are N431 84 and W7891 7. The 6-inch firewater line provides water 
for the four building fire areas and three fire hose stations. The Fire Protection utility flow 
diagram is shown on drawing H-~-88299. 

2. A 6-inch post indicator valve is located on the fire water line. The 6-inch firewater line 
enters the building in the Mechanical Room and the pipe material is changed to carbon steel. 
A .6-inch backflow preventing device is provided on the line to prevent any firewater backflow 
into the sanitary water supply line. The firewater supply line has a pressure of 1 20 psia and 
does not require a firewater jockey pump. Three of the four fire areas have risers with valve 
stations and supply water to the area 's sprinkler system . These three risers consist of one 2 ½
inch outside screw and yoke (OS&Y) valve with tamper switch, one 2 ½-inch alarm check valve 
and a 2 ½-inch hose connection . 

3. The fourth area is a dry standpipe hose station which includes a riser with a 2 ½-inch 
manual deluge valve and 2 ½-inch OS&Y valve and supplies firewater for the Exterior Storage 
Area. The risers are located in. the Mechanical room. The three fire hose stations are wet 
standpipes and include one 2 ½-inch OS&Y valve, one 2 ½-inch alarm check valve and a 2 %
inch hose connection. The fire hose stations are located in the Process Airlocks, Rooms 106. 
114 and 145. A siamese hose connection is available for a pumper truck and is located on the 
exterior wall of the Mechanical Room. 
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4 . Two 6-inch lines are branched off the main 1 2-inch sanitary line and supply water to the 
building's two fire hydrants. The tie in points are located at coordinates N42685 and W79100 
(TP 2) and N43184 and W78830 (TP 4). 

8.6.6 Breathing Air System 

1. Breathing air will be provided in four portable bottle racks, BA-13-111 through BA-13-
114. These racks will be equipped with two high pressure air bottles with valves, regulators, 
and alarms. One bottle will be on-line at a time. 

2. When the pressure drops to less than 500 psi", the other bottle will be valved on-line and 
the low pressure bottle will be replaced. This system is commonly used at other Hanford 
buildings. The four portable breathing air racks are shown on drawing H-2-88226. 

8.6.7 Outline Specifications 

1. Following is a listing of the mechanical equipment outline specifications and mechanical 
equipment for the Title I design. The outline specifications are included in Volume Ill under the 
Utilities tab. 

cs, No, 

15000 

Tag No. 

BA-13-111 
BA-13-112 
BA-13-113 
BA-13- 114 
C-13-101 A,8 
DR-13-105 
F-13-106 
F-13-107 
F-13-108 
V-13-103 A,8 

a. 7 Bectrical 

8. 7 .1 Design Requirements 

General Mechanical 

Eauicment Name 

Portable Breathing Air 
Portable Breathing Air 

· Portable Breathing Air 
Portable Breathing Air 
Air Compressor 
Instrument Air Dryer 
Instrument Air Prefilter 
Instrument Air Prefilter 
Instrument Air Afterfilter 
Air Receiver 

1 . The electrical system for the WRAP 1 Facility is designed in accordance with the 
Functional Design Criteria, Revision 1, the Supplemental Design Requirements Document, 
Revision C, and the Project Design Criteria document. 

2. The following is a general list of codes , standards, and guides which will be used in the 
design of the facility . A complete listing may be found in the Project Design Criteria. 

• DOE Order 6530. 1 A General Design Criteria 
• Hanford Plant Standard Design Criteria, 5/ 10/82 
• American National Standards Institute (ANSI) 
• Factory Mutual (FM) Approval Guide 
• Institute of Electrical and Electronic Engineers (IEEE) 

8.0 BUILDING SYSTEM 
03/17 /92 

Page 8-53 



M 

M 

WRAPFACIUTY.DOE-RL 
DE-AC06-91RL 11946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No.· 6237 .007 

• Illuminating Engineering Society OES) Handbook 
• National Association of Corrosion Engineers (NACE) RP-01 -69 
• National Fire Protection Association (NFPA) 70, National Electrical Code, 1 990 
• • National Electrical Manufacturers Association (NEMA) 
• National Electrical Safety Code, ANSI C2 
• Underwriters Laboratories (UL) 

3 . The major equipment loads for the facility that formed the basis for the electrical power 
requirements are listed in Figure 8-6. 

4 . Electrical design will be based on a nonhazardous National Electrical Code (NEC) 
classification. Electrical equipment located in the process area, Rooms 107, 108, 111, 112, 
and 11 3 will be NEMA 4. 

5. All electrical equipment will be rated for operation at an elevation of 715 feet above sea 
level. Seismic disturbances will be provided for in the design of all electrical equipment 
(seismic Zone 2B) and its installation to ensure safety during seismic (earthquake) disturbances. 
Electrical equipment will not contain Polychlorinated Biphenyl (PCB). Special considerations 
will be applied to electrical devices and wiring subjected to radiation environments. 

6. The estimated maximum electrical demand for the facility is 31 OOKVA. The load factor 
with two 2000KVA transformers is approximately 77% . 

8.7.2 

8.7.3 

Reference Drawings 

Drawing No. 

H-2-88318 
H-2-88319 
H-2-88320 
H-2-88321 

H-2-88322 

H-2-88323 
H-2-88324 

Primary Service 

Drawing Title 

Master One-Line Diagram 
One-Line Diagram Area 05 Shipping & Receiving 
One-Line Diagram Area 07 Process 
One-Line Diagram Area 09-1 00 NDA/NDE Internal Transport 
and Material Handling 
One-Line Diagram Area 09-200 Process Internal Transport and 
Material Handling 
One-Line Diagram Area 1 1 HV AC 
One-Line Diagram A_rea 1 1 HVAC 

1. Three-phase primary service will be brought to the site from existing 1 3 .8KV overhead 
line C8-L 1 5. The line will be tapped at a pole near the northwest corner of 23rd Street and 
Dayton Avenue. A new overhead line will be extended west approximately 650 feet (3 spans) 
to two terminal poles on the north side of 23rd Street. 

2. Two 13.SKV services will be extended under 23rd Street to two 2000KVA oil-filled 
transformers on the north side of the building. 

8 .0 BUILDING SYSTEM 
03 /17 /92 

Page 8-54 



WRAP FACILITY. DOE·RL 
DE-AC06-91RL 11946 

FIGURE 8-6 

3 7 

MAJOR EQUIPMENT LOADS 

TAG NO. LOAD 

CR-05 -101 PALLET STORAGE/RETRIEVAL 
CR-05 -101 PALLET STORAGE/RETRIEVAL 
CR-05-101 PALLET STORAGE/RETRIEVAL 
TR-05-101 PALLET TRANSFER CAR ! 

CR-05 -102 A,B DAUM JIB CRANE 
CR-05 -102 A,B DAUM JIB CRANE 
CR-05 -102 A B DAUM JIB CRANE 
CA-05-103 TRUPACT BRIDGE CRANE 
CA-05 -103 TAUPACT BRIDGE CRANE 
CA-05, 103 TRUPACT BRIDGE CRANE 
CV-05 -101 AB DRUM INFEED CONVEYOR 
CV-05 -102 DAUMrnSCHAAGECONVEYOA 
CV-05 -103 A.B DAUM SCALE CONVEYOR 
fl -05 -101 WASTE BOX FORK TRUCK CHARGER 
FT-05 -102 PALLET FORK TRUCK CHARGER 
SA-05 -101 PALLET STRETCH WRAPPER 
SR-05 -101 PALLET STRETCH WRAPPER 
SA-05 -101 PALLET STRETCH WRAPPER 

ND-06 -101 AB NDE/NDA DAUM PAN 
ND-06 -102 A B NDE/NDA DAUM GEA 
ND-06· 104 A.B NDE/NDA DAUM NOE 
ND-06 -105 NDE/NDA BOX NOE 
GFE NDE/NDA BOX NOA 

CA-07 -101 AB GLOVEBOX MONORAIL HOIST 
CR-07 -101 A.B GLOVEBOX MONORAIL ITROLLEYI 
EM-07 -101 WASTE SORTING MANIPULA TOA TROLLEY 
HU-07 -101 DAUM HANDLER HPU 
l-tU -07 -102 DE·HEAD CUTTER 
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HP KW VOLTS 

10 460 
3 460 
1 460 
1 460 
1 460 

.6 460 

.6 460 
30 460 

5 460 
2 460 

.75 460 

.76 460 

.75 460 
-- 13 460 
-- 10 460 
1 460 
1 460 

.6 460 

-- 5 120 
-- 2 120 
.. 11 120 
-- 10 120,208 
-- 12 208 

1.5 460 
.5 460 
1 460 -

30 460 
10 460 

PHASE 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

1 

1 

1 

3 

3 

3 

3 

3 

3 
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UNITS UNITS PANEL NO. 
INSTALLED OPERATING 

1 1 MCC-05 -101 

1 1 MCC-05-101 
1 1 MCC-05-101 

t t MCC-05-101 
2 2 MCC-05-101 
2 2 MCC-05-101 
2 2 MCC-05-101 

t t MCC-05-101 
1 t MCC-05-101 

1 t MCC-05-101 
2 2 MCC-05-101 

t 1 MCC-05-101 
2 2 MCC-05-101 

1 1 MCC-05-101 
1 1 MCC-05 -101 
1 1 MCC-05-101 
1 1 MCC-05-101 
t t MCC-05-101 

2 2 PP-07 -101 

2 2 PP-07 -101 
2 2 PP-07 -101 

1 1 PP-07 -101 

1 1 PP-07 -101 

4 3 MCC-07 -101 
4 3 MCC-07 -101 
1 1 MCC-07-101 
t 1 MCC-07 -101 

1 1 MCC-07 -101 
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FIGURE 8-6 (CONTINUED) 
MAJOR EQUIPMENT LOADS 

TAG NO. LOAD HP KW VOLTS 

HU-07 -103 DRUM FIXTURE HPU 

HU-07 -304 SUPER COMPACTOR PRIMARY PUMP 
HU-07 -304 SUPER COMPACTOR SECONDARY PUMP 

HU-07 -304 SUPER COMPACTOR HEAT EXCHANGER 
HU-07 -201 MANIPULATOR HPU 

CR-07 -201 OVERHEAD HOIST ! 
CR-07 -201 OVERHEAD HOIST (TROLLEY) 

XX-07 -201 AEROSOL CAN DISPOSAL UNIT 
EM-07 -201 WASTE SORTING MANIPULATOR 
CR-07 -301 A-D GLOVEBOX MONORAIL HOIST 

CR-07-301 A-D GLOVEBOX MONORAIL (TROLLEY) 

EM-07 -301 WASTE SORTING MANIPULATOR TROLLEY 
HU-07 -301 DRUM HANDLER HPU 

HU-07 -302 DRUM FIXTURE HPU 

HU-07 -303 MANIPULATOR HPU 

CR-07 -401 OVERHEAD HOIST 
CR-07 -401 OVERHEAD HOIST TROLLEY 

XX -07 -401 AEROSOL CAN DISPOSAL UNIT 

EM -07 -401 WASTE SORTING MANIPULATOR TROLLEY 

CV-09 -101 A-F NOE/NOA TRANSFER CONVEYOR 

CV-09-102 DRUM STORAGE CAROUSEL 

CV -09-103 A,B DRUM TRANSFER CAROUSEL 

CV-09 -104 A,B DRUM AIRLOCK CAROUSEL 

CV-09-105 BOX CONVEYOR/SCALE 

GV-09 -101 AUTOMATED GUIDED VEHICLE CHARGER 

CV-09 -201 AB DRUM TRANSFER CONVEYOR 
CV-09 -202 RW DRUM STORAGE CAROUSEL 

LT -09 -201 A-L DRUM LIFT TABLE HYDRAULIC PUMP 
LT -09-201 A -L DRUM LIFT TABLE CONVEYOR 

GV 09 -201 AUTOMATED GUIDED VEHICLE CHARGER 
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10 460 

125 460 

20 460 

7.5 460 

10 460 

1.5 I 460 

.5 460 

20 460 

1 460 

1.6 460 

.6 460 

1 460 

30 466 

10 460 

10 460 

1.5 460 

.5 460 

20 460 

1 480 

.75 460 

.75 460 

.75 460 

.75 460 

.75 460 
-- .75 460 

.75 · 460 

.75 460 

1.5 460 

.5 460 

-- 460 

PHASE 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
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UNITS UNITS PANEL NO. 
INSTAii Fn OPFRATING 

1 1 MCC-07 -101 

1 1 MCC-07-101 

1 1 MCC-07 -101 

1 1 MCC-07 -101 

1 1 MCC-07-11 

1 1 MCC-07 -101 

1 1 MCC-07 -101 

1 1 MCC-07-101 

1 1 MCC-07-101 

1 1 MCC-07-101 

1 1 MCC-07-101 

1 1 MCC-07 -101 

1 1 MCC-07 -101 

1 1 MCC-07-101 

1 1 MCC-07-101 

1 1 MCC-07-101 

1 1 MCC·07-101 

1 1 MCC-07-101 

1 1 MCC-07-101 

6 4 MCC-09-101 

1 1 MCC-09-101 

2 2 MCC-09-101 

2 2 MCC-09-101 

1 1 MCC-09-101 

1 1 MCC-09-101 

2 2 MCC-09-102 

1 1 MCC-09-102 

12 7 MCC-09-102 

12 7 MCC-09-102 

1 1 MCC-09-102 
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TAG NO. LOAD 

CH-11 -11 A CHILLER 

CT-11 -101 A COOLING TOWER FAN 

P· 11 -101 A CHILLED WATER PUMP 

P- I1 -102 A CHILLED WATER PUMP 
P-11 -103 A CONDENSING WA TEA PUMP 
P-I1 -104 A HEAT RECOVERY PUMP 

BL-1I -201 A . GLOVEBOX BLOWER 

C-13-101 A INSTRUMENT AIR COMPRESSOR 
BL-11 -202A PROCESS ROOM BLOWER 

SF -11 -203A SUPPLY FAN 
MA-11 -203 A MAKEUP AIR PACKAGE 

CH-11 -101 B CHILLER 
CT-11 -101 B COOLING TOWER FAN 

BL-11 -2018 GLOVEBOX BLOWER 

BL·11 -202B PROCESS ROOM BLOWER 

SF-1l -203B SUPPLY FAN 
MA-11 -203 B MAKEUP AIR PACKAGE 

EF -11 -302 SHIPPING/RECEIVING, NOE/NOA AREA 
EXHAUST FAN 

EF -11 -50 1 EXHAUST FAN AOMIN AREA 

P-11 -101 B CHILLED WA TEA PUMP 

P-11 · 102 B CHILLED WA TEA PUMP 
P- I1 -103 B CONDENSING WA TEA PUMP 

P-11 -104 B HEAT RECOVERY PUMP 
C-13-101 B INSTRUMENT AIR COMPRESSOR 

I 

3 

FIGURE 8-6 (CONTINUED) 
MAJOR EQUIPMENT' LOADS 

9 

HP KW VOLTS 

100 460 

16 460 
26 460 

20 460 
20 460 

7.6 460 
Hi 460 

25 460 
60 460 

30 460 

366 460 

100 460 
15 460 

16 460 
50 460 

30 460 

365 460 

3 460 

1 460 
25 460 

20 460 
20 460 

7.6 460 
25 460 

AH-11 -302 AIR HANDLING UNIT SHIPPING/RECG NOE/NOA 107 460 
ELECTRIC REHEAT COIL 

SF-11 -305 AHU-11 -302 SUPPLY FAN 

AF -11 -303 RETURN AIR FAN 

RF -11 -304 RETURN AIR FAN 

SF-11 -503 AH-11 -501 BLOWER 

8 .0 BUILDING SYSTEM 
03/ 17/92 

, · 
50 460 

7.5 460 

7.5 460 

20 460 

PHASE 

3 

3 

3 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
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UNITS UNITS PANEL NO. 
INSTAI I J:n I\PJ:AA,TING 

1 1 MCC-11 -101 

1 1 MCC-11 -101 

1 1 MCC-11 -101 

1 1 MCC-11 -101 

1 1 MCC-11 -101 

1 1 MCC-11 -101 

1 1 MCC-11 -101 

1 1 MCC-11 -101 

1 1 MCC-11 -101 

1 1 MCC-11 -101 

1 1 MCC-11 -10 1 

1 1 MCC-11 -102 

1 1 MCC-11 -102 

1 REDUNDANT MCC-11 -102 

1 REDUNDANT MCC-11 -102 

1 REDUNDANT MCC-11 -102 

1 REDUNDANT MCC-11 -I02 

1 1 MCC-11 -102 

1 REDUNDANT MCC-11 -102 

1 REDUNDANT MCC-11 =102 

1 1 MCC-11 -102 

1 1 MCC-11 -102 

1 REDUNDANT MCC-11 -102 

1 REDUNDANT MCC-11 -102 

1 1 MCC-11 -103 

1 1 MCC-11 -103 

1 1 MCC-11 -103 

1 1 MCC-11 -103 

1 1 MCC-11 -103 
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FIGURE 8-6 ICONTINUEOI 
MAJOR EQUIPMENT LOADS 

TAG NO. LOAD HP KW VOLTS 

AH -11 -501 AIR HANDLING UNIT ELECT. REHEAT COIL 
RF -11 -501 RETURN AIR FAN ADMIN AREA 
SF-11 -604 MAKEUP AIR UNIT MA-11 -601 CHANGE ROOM 

SUPPLY FAN 
MA-11 -601 MAKEUP AIR UNIT CHANGE ROOM ELECTRIC 

REHEAT COIL 
EF -11 -604 EXHAUST FAN I 

SF -11 -702 SUPPLY FAN 
MA-11 -702 MAKEUP AIR UNIT ELECTRIC REHEAT COIL 
EF -11 -703 EXHAUST FAN 
EF -11 -704 MECHANICAL ROOM EXHAUST FAN · 
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80 460 

3 460 

5 460 

75 460 

2 460 

10 460 

225 . 460 

1.5 460 

1 460 

PHASE 

3 

3 
3 

3 

3 

3 

3 

3 
3 
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UNITS UNITS PANEL NO. 
INSTAI I i:n nDl:AI\TINO 

1 1 MCC-11 -103 

1 1 MCC-11 -103 

1 1 MCC-11 -103 

1 1 MCC-11 -103 

1 1 MCC-11 -103 
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3. Two transformers and two services were chosen for the following reasons: 

a) Reduce the size of the service and accompanying fault current that would result from 
a single service. 

b) Provide a measure of redundancy for the HVAC system, and other loads. 

4. It should be noted that this is not a fully redundant system. That is, the transformers are 
not sized so that either transformer alone can supply the entire building. 

8.7.4 Building Service 

1. The primary power is transformed to three-phase 480/277 volt solidly grounded wye at 
each transformer and enters the building via two overhead, 2500 amp bus ducts. The bus duct 
terminates at a line up of low voltage switchgear in electrical room 11 6. 

2. The low voltage switchgear is arranged in a split bus configuration with a nonautomatic 
tie breaker. This allows paralleling the loads in the event a transformer or preceding feeder is 
lost, but prevents automatic paralleling of loads without first shedding loads to prevent 
overloading a transformer. 

3. Metering will be provided on each incoming feeder, and will include three-phase volts , 
amps and watthours. In addition, each feeder will send a loss of power signal to the control 
room for power loss/recovery procedures. 

'4 . No spare breakers will be provided. 

8.7 .5 Alternate Power 

1 . Alternate power in the form of emergency or standby engine generators will not be 
provided. However, see Portable Power Connection , Paragraph 1 2, this section. 

8.7.6 Distribution 

1 . Utilization Voltages: Two voltage systems will be established in the plant . They include 
a 480Y /277 Volt, three phase: and 208Y / 1 20 Volt, three phase. and 1 20 single phase. 

2. Electrical loads will be assigned as follows: 

• Motors and loads larger than 1 /2 HP 480V, three phase 
• Motors 1 /2 HP and less 1 20V, single phase 
• L.ighting 277V, single phase 

3. 480V Motor Control Centers are provided on the following basis: 

a) Power will be distributed throughout the plant by seven Motor Control Centers 
(MCCl. 

b) Four MMCs will be located in the electrical room and will serve the Process area (07); 
the Internal Transport and Material Handling equipment in the Process area (09-200) ; 
and first level HVAC equipment ( 11 ). 
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cl The remaining three MCCs will be located in, and will serve the Shipping and 
Receiving area (05); the Internal Transport and Material Handling equipment in the 
NDE/NDA area (09-100): and upper level HVAC equipment ( 11). 

d) An effort will be made to keep electrical equipment out of the controlled (SWP) areas. 

e) Non-motor 480V loads will be served by 480V panelboards located near the loads 
they serve. 

4. Lighting: All lighting will be served by a 480Y /277V panel board in the electrical room . 

5. Power for miscellaneous loads and receptacles will be derived from 480-280Y/120V dry 
type transformers and panelboards located in the Electrical Room, or near the load they serve. 

6 . Conductors and Raceways: 

a) All conductors will be copper. 

bl Power, controls and instrumentation will be distributed via conduit in the 
administrative utility and non-process areas, and wireways with conduit dropouts in 
the process areas (05, 07, 09 and 11 ). 

c) The process areas will use two separate wireway systems, one for power, and one 
for instrumentation and control. 

d) No conduit will be permitted in the floor slab of the Process controlled (SWP) area 
(Acom 107, 108, 111, 113). Under slab conduit will be permitted in all other areas 
of the plant. 

el Intermediate Metal Conduit (IMC) will be used in lieu of rigid metal conduit: Electrical 
Metal Tubing will be used indoors where not subject to damage; and concrete 
encased heavy duty PVC will be used for outdoor underground ducts. 

8.7.7 Uninterruptible Power Supply (UPS) 

1 . A solid state UP~ with static transfer switch and one hour gel cell sealed batteries will 
be provided. 

2. The UPS will support the following loads: 

• Data Management System 
• Operator Consoles (3) 
• Distributed Control Cabinets 
• Criticality Alarms 
• Radiation Monitors 
• Stack Monitor Systems 
• Emergency Evacuation Systems 
• Fire Detection System 
• Other (TBD) 
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8.7.8 Portable Power Connection 

1 . Portable engine generators up to 45 KW are available at Hanford. usually within one hour . 
In order to take advantage of this, a plug-in receptacle will be provided. The receptacle will be 
located outside, on the north wall near the electrical room. 

2. It will be connected by manual transfer switch to panel board SP-11-101. It will provide 
power for the UPS system, control and computer room lights, and egress lighting. 

8. 7 .9 Lighting 

1. Lighting levefs will be per Hanford Standard SOC 7 .5 as follows: 

• Work Stations . . . . . . . . . . . . . . . . . . . 50 footcandles 
• Work Areas . . . . . . . . . . . . . . . . . . . . . 30 footcandles 
• Non-work Areas . . . . . . . . . . . . . 10 footcandles 

2. Interior Lighting: In low ceiling areas, fixtures will be recessed or pendant, 277V 
fluorescent with local switching. In high bay areas, such as Shipping and Receiving, NOE/NOA, 
and Process, fixtures will be 277V high pressure sodium with local switching. 

3. Exterior Lighting: The exterior of the building will be illuminated by a 1 75-watt. 277V low 
pressure sodium wallpack over each door. Area lighting will be provided for the parking lot and 
truck driveway/loading area. 

· 4. Emergency and Exit Lighting: Emergency egress and exit lighting will be provided per the 
NFPA 101 Ute Safety Code. Selected fluorescent fixtures will contain battery type ballasts. 
Nonfluorescent areas will have battery operated. recharging wall pack units. Exit lights will be 
electric with battery backup and automatic recharge. 

5. Glovebox Lighting: Glovebox Lighting will be located primarily on the outside roof of the 
glovebox. The glovebox will have windows that the light fixtures will sit on . The type of 
fixtures will be determined during detail design. 

8. 7 .10 Grounding 

1. A grounding grid will be established for the building per NFPA 70 and IEEE 142. A 
separate ground wire will be provided for each power raceway . Raceways will not be used as 
ground paths. A single point ground system will be provided for instrument and control signal 
grounds. The overall grounding scheme is shown on Figure 8-7. 

8. 7. 1 1 Lightning Protection 

1. Lightning protection will be provided for the building. Protection will be designed per 
NFPA 78. Oowncomers will be protected and will connect to the main ground grid . 

8. 7 . 1 2 Cathodic Protection 

1 . The need for cathodic protection of some 700 feet of underground water piping was 
studied. Due to the high soil resistivity , the anticipated corrosion activity is mild, and an 
impressed current system will provide the best protection . 
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2. This conclusion may be influenced by the WRAP 2A project, and its requirements for 
cathodic protection. That is, WRAP 2A may require protection which may be combined with 
and justify protection for the WRAP 1 system. 

3. Considering the small amount of piping involved, the inclusion of cathodic protection for 
the WRAP 1 project has been deferred until the r.equirements for ·wRAP 2A are better defined. 

8. 7. 13 Communications 

1 . Communications will be provided based on criteria indicated in the FDC and the SORO . 
Capabilities and interface requirements for systems specified are indicated as "TSO" . 
Additional information is needed for specifics of design (Title Ill complete project requirements. 

2. Telephone System: Conduit, cable, junction boxes, wiring for 32 telephone outlets. type 
RJ-1 1 or RJ-45 and 14 LAN outlets will be provided. No end instruments are required. 

3. PA System: Approximately seven speakers for low noise areas, nine for high noise areas . 
and PA system electronics. Conduit, wire , and junction boxes are included. Separate conduit 
system for 70V power and audio signals will be- provided. · 

4 . Emergency Evacuation System: Conduit, cable, junction boxes for sixteen speakers will 
be provided. A sound generator amplifier is provided. Interface requirements to site system 
are TSO and will be addressed in the Title II design. Telephone and LAN interfaces for work 
stations or office areas will be via power poles with appropriate telephone/LAN jacks as 
required. Interfaces with the CASS system and Hanford Fire Department need further 
definition and will be inclu_ded as Title Design proceeds. 

8.7 .. 14 Spares 

1 . Transformers, motor control centers, and panel boards will have 25 % spare capacity. 

2. Motor control centers and panelboards will have a minimum of 10% spare compartments 
and breaker positions (spare only) . 

3. In addition. space is provided at each end of the main low voltage switchgear , and at least 
one end of each motor control center for the addition of future sections. 

4. Underground concrete encased duct banks will be provided with one spare conduit. Per 
the NEC, all conduit fill will be sized to 40% of the conduit cross section. Trays and w ire ways 
will be sized for 50% spare capacity. 

8. 7. 1 5 Major Sectrical Equipment 

1 . The major electrical equipment for the facility is listed in Figure 8-8. 
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TAG NUMBER 

T-13-101 

T-13-102 

BD-13-101 

BD-13-102 

SG-13-101 

MCC-05-101 

MCC-07-101 

MCC-09-101 

MCC-09-102 

MCC-11·101 

MCC-1 1-102 

MCC-11-103 

T-05-101 

T-07-101 

T-07-102 

T-09-101 

T-11-101 

T-11-103 

LP-05-101 

LP-07-101 

LP-09-101 

LP-1 1·101 

LP-11-102 

LP-11-103 

LP-11 -104 

PP-05-101 

PP-07-101 

PP-07 -102 

PP-09-101 

PP-11-101 

PP-11-1 02 

pp., 1-103 

MTS-11-101 

SP-1 1·101 

UPS- 11 -101 
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FIGURE 8-8 
MAJOR ELECTRICAL EQUIPMENT 

DESCRIPTION 

Power Transformer, 2000KVA, 3-Phase. 13.8 k.V-480Y/277V. 

Power Transformer, 2000KVA, 3-Phase, 13.8 k.V-480Y/277V. 

Bus Duct, 2500A, 3-Phase, 3-Wire, 480V. 

Bus Duct, 2500A, 3-Phase, 3-Wire, 480V. 

Low Voltage Switchgear, 480V, 3200A, 3-Phase, 3-Wire. 

Motor Control Center, 480V, 3-Phase, 3-Wire, 600A. 

Motor Control Center, 480V, 3-Phase, 3-Wire, 800A. 

Motor Control Center, 480V, 3-Phase, 3-Wire, 600A. 

Motor Control Center, 480V, 3-Phase, 3-Wire, 600A. 

Motor Control Center, 480V, 3-Phase. 3-Wire, 1200A. 

Motor Control Center, 480V, 3-Phase, 3-Wire, 800A. 

Motor Control Center, 480V, 3-Phase, 3-Wire, 1400A. 

Transformer, Dry Type, 30KVA, 3-Phase, 480-208Y/120V. 

Transformer. Dry Type, 1 SOKVA, 3-Phase. 480-208Y/120V. 

Transformer, Dry Type, 22SKVA, 3-Phase, 480-480Y/277V. 

Transformer, Ory Type, 30KVA, 3-Phase, 480-208Y/120V. 

Transformer, Dry Type, 75KVA, 3-Phase, 48Q-208Y/120V. 

Transformer, Dry Type, 30KVA, 3-Phase, 480-208Y/120V. ) 

Lighting Panel, 4801277V, 3-Phase. 3-Wire, 400A, 42 Circuit. 

Lighting Panel, 480/277V. 3-Phase. 4-Wire, 400A, 42 Circuit. 

Lighting Panel, 480/277V, 3-Phase , 3-Wire, 1 OOA, 42 Circuit. 

Lighting Panel, 4801277V. 3-Phase, 3-Wire, 1 OOA, 42 Circuit. 

Lighting Panel , 480/277V. 3-Phase, 3-Wire. 225A, 42 Circuit. 

Lighting Panel , 480/277V, 3-Phase, 3-Wire, 225A, 42 Circuit. 

Lighting Panel, 480/277V, 3-Phase, 3-Wire, 225A, 42 Circuit . 

Power Panel, 208/120V, 3-Phase, 4-Wire, 1 OOA, 42 Circuit. 

Power Panel , 208/120V, 3-Phase, 4-Wire, 225A, 42 Circuit. 

Power Panel, 208/120V, 3-Phase, 4-Wire, 225A, 42 Circuit. 

Power Panel , 208/120V, 3-Phase, 4-Wire, 1 OOA, 42 Circuit. 

Power Panel , 208/120V, 3-Phase, 4-Wire, 225A, 42 Circuit . 

Power Panel, 208/120V, 3-Phase. 4-Wire, 1 OOA, 42 Circuit. 

Power Panel, 208/120V, 3-Phase, 4-Wire, 1 OOA, 42 Circuit. 

Manual Transfer Switch, 480V, 3-Pole. 1 OOA. 

Power Panel, 4801277V, 3-Phase, 3-Wire, 1 OOA, 42 Circuit. 

Power Panel, 208/120V, 3-Phase, 4-Wire, 1 OOA. 42 Circuit. 

Uninterruptible Power Supply, 30KVA, 208Y/120V, 3-Phase. 
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8. 7. 1 6 Outline Specifications 

1 . Following is a listing of the outline specifications for the Title I design. The outline 
specifications are included in Vojume Ill under the Utilities tab. 

8.8 

CSI No, 

16050 
16110 
16120 
16123 
16141 
.16252 
16310 
16315 
16450 
16462 
16470 
16480 
16501 
16510 
16610 
16640 
16670 
16700 
16720 
16740 
16750 

Basic Electrical Materials and Methods 
Raceways 
Wire and Cables 
15KV. Conductors 
Switches, Receptacles and Accessories 
Manual Transfer Equipment 
Aerial Power Distribution 
Low Voltage Substation 
Grounding 
Transformers - Ory Type 
Panel boards 
Motor Control Centers 
Lamps 
Lighting Fixtures 
Uninterruptibte Power Supply System 
Cathodic Protection 
Lightning Protection Systems 
Emergency Audible Alarm Signals 
Fire Alarm and Smoke Detection Systems 
Voice and Data Systems 
Public Address System 

General Ptant Areas Maintenance Provisions 

1. Equipment located in general process plant areas (eg. Shipping and Receiving) consists of 
proprietary equipment requiring the usual level of industrial hands-on. in-situ repair or component 
replacement. 

2. To assist in reducing potential personnel radiation exposure when undertaking equipment repair 
""' in these areas, a maintenance room has been provided (room 139. Drawing H-2·88062). This 

room measuring 12 feet x 35 feet will allow small to medium sized components to be removed 
from the immediate vicinity of radiation areas for repair. The room will also provide general 
maintenance support for remaining plant areas of the building. The room has been sized to provide 
working space for each of the principal maintenance disciplines (mechanical. electrical and 
instrument) together with space to hold small quantities of spare parts. 

3. It has been assumed that this room will be fitted with benches and a number of small power 
toots (pillar drill, bench grinder etc.) and services have been provided accordingly (eg. power. 
compressed air, instrument air etc.). Provision has not been included for repair of large items in 
this area, (eg. overhead crane hoist motor/gearbox assemblies etc.) nor has space/services for 
welding, machining, pipe bending or pipe/raw material storage been included in the room . 
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9.0 DESIGN DOCUMENT LISTS 

1. Included in this section are the following lists that identify the design media, and components 
for the WRAP 1 Facility. 

2. The design document lists include the following: 

• Title I Drawings List 

• Title I Outline Specifications List 

• Equipment List 

• Specialty Item List 

• Government Furnished Equipment List 

• Long Lead Procurement List 

• Plant Management Equipment List 

• Radiological Instrumentation List 

• Stack Effluent Analyzers List 

• Closed Circuit Television List 

• Bar Code Equipment List 

• Instrument Index 

• Instrument 1/0 List 

3. The equipment safety class has been included on the mechanical equipment lis_t, for each 
item of equipment (see· Section 9.3). Most items are Safety Class 3, although a few are Safety 
Class 4 . All electrical and instrument equipment items are similarly either Safety Class 3 or Safety 
Class 4 . The Safety Equipment List will be incorporated in PSAR Chapter 4 . 
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Draw ing No. System No. 

WASTE PROCESS 

H-2-87625 
H-2-87626 
H-2-87627 
H-2-87628 
H-2-87629 
H-2-87629 
H-2-87630 
H-2-87631 
H-2-87632 
H-2-87632 
H-2-87632 
H-2-87633 
H-2-87634 
H-2-87635 
H-2-87635 
H-2-87635 
H-2-87637 
H-2-87638 
H-2-87639 
H-2-87640 
H-2-87641 
H-2-87642 
H-2-87642 
H-2-87642 
H-2-87644 
H-2-87644 
H-2-87645 
H-2-87646 
H-2-87647 
H-2-87648 
H-2-87649 
H-2-87650 
H-2-87650 
H-2-87650 
H-2-87652 
H-2-87653 
H-2-87654 
H-2-87655 
H-2-87655 
H-2-87656 
H-2-87656 
H-2-87660 
H-2-87661 
H-2-87662 
H-2-87662 
H-2-87 663 
H- 2-87664 
H-2-87665 
H- 2-87666 

WP-1 
WP-2 
WP-3 
WP-4 
WP-5 
WP-5 
WP-6 
WP-7 
WP-8 
WP-8 
WP-8 
WP-9 
WP-10 
WP-11 
WP-11 
WP-11 
WP-1 2 
WP-13 
WP-14 
WP-15 
WP-16 
WP-17 
WP-17 
WP-17 
WP-19 
WP-19 
WP-20 
WP-21 
WP-22 
WP-23 
WP-24 
WP-25 
WP-25 
WP-25 
WP-27 
WP-28 
WP-29 
WP-30 
WP-30 
WP-31 
WP-31 
WP-32 
WP-33 
WP-34 
wp.34· 
WP-35 
WP-36 
WP-37 
WP-38 
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PFD TAU Process Enclosure 
PFD LLW Process Enclosure 
PFD RWM Process Enclosure 
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MFD TRU Process Entry Enclosure 
MFD TRU Process Sorting/Compaction Enclosure Sht. 1 
MFD TRU Process Sorting/Compaction Enclosure Sht. 2 
MFD TRU Process Exit Enclosure 
MFD LL W Process Entry Enclosure 
MFD LLW Process Sorting/Compaction/Exit Enclosure Sht. 1 
M·Fo LLW Process Sorting/Compaction/Exit Enclosure Sht. 2 
MFD LLW Process Sorting/Compaction/Exit Enclosure Sht. 3 
MFD RWM TAU Process Enclosure 
MFD RWM LLW Process Enclosure 
Main Process Flowsheet Sht. 1 
Main Process Flowsheer Sht. 2 
Main Process Flowsheet Sht. 3 
Waste Process Glovebox General Arrangement - Plan 
Waste Process Glovebox General Arrangement - Elev (TAU & LLW) 
Waste Process Glovebox General Arrangement - Elev (RWM) 
TAU Entry Glovebox GB-07-301 
TAU Entry Glovebox GB-07-301 
TAU Sorting Glovebox GB-07-302 Sht. 1 
TAU Sorting Glovebox GB-07-302 Sht. 2 
TRU Sorting Glovebox GB-07-302 Sht. 3 
TRU Girth Compaction Glovebox GB-07-303 Sht. 1 
TRU Girth Compaction Glovebox GB-07-303 Sht. 2 
TRU Supercompactor Glovebox GB-07-304 
TAU Exit Glovebox GB-07-305 Sht. 1 
TRU Exit Glovebox GB-07-305 Sht. 2 
LLW Entry Glovebox GB-07- 101 
LLW Entry Glovebox GB-07-101 
LLW Sorting Glovebox GB-07-102 Sht. 1 
LLW Sorting Glovebox GB-07-102 Sht. 2 
LLW Sorting Glovebox GB-07-102 Sht. 3 
LLW Supercompactor Glovebox GB-07-104 
LLW Exit Glovebox GB-07-105 
LLW Exit Glovebox GB-07-105 
LLW RWM Glovebox GB-07-201 Sht. 1 
LLW RWM Glovebox GB-07-201 Sht. 2 
TAU RWM Glovebox GB-07-401 Sht. 1 
TRU RWM Glovebox GB-07-401 Sht. 2 
TAU Entry Glovebox GB-07-301 
TAU Sorting Glovebox GB-07-302 
TRU Girth Compactor Glovebox GB-07-303 Sht. 1 
TRU · Girth Compactor Glovebox GB-07-303 Sht. 2 
TAU Supercompactor Glovebox GB-07-304 
TRU Exit Glovebox GB-07-305 
LLW Entry Glovebox GB-07-101 
LLW Sorting Glovebox GB-07- 102 
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WASTE PROCESS (continued) 

H-2-87667 
H-2-87668 
H-2-87669 
H-2-87670 
H-2-87671 

WP-39 
WP-40 
WP-41 
WP-42 
WP-43 

SHIPPING & RECEIVING 

H-2-87593 
H-2-87594 
H-2-87595 
H-2-87596 
H-2-87597 

NOE/NOA 

H-2-87614 
H-2-8761 5 
H-2-87616 
H-2-87618 
H-2-87620 
H-2-87621 

M-1 
M-2 
M-3 
M-4 
M-5 

NDA-1 
NDA-2 
NDA-3 
NDA-5 
NDA-7 
NDA-8 

INTERNAL TRANSPORTATION 

H-2-87717 
H-2-87718 
H-2-87719 
H-2-87720 
H-2-87721 
H-2-87722 

IT-1 
. IT-2 

IT-3 
IT-4 
IT-5 
IT-6 

PROCESS CONTROL 

H-2-87740 
H-2-87741 
H-2-87742 
H-2-87743 
H-2-87744 

1-1 
1-2 

· 1-3 
1-4 
1-5 

BUILDING ICIVILl 

H-2-88030 
H-2-88031 
H-2-88032 
H-2-88033 

C-1 
C-2 
C-3 
C-4 
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LLW Supercompactor GB-07-104 
LLW Exit Glovebox GB-07-105 
TRU RWM Glovebox GB-07-401 
LLW RWM Glovebox GB-07-201 
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TRU/LLW Sorting Box Equip. Working Envelopes 

Piping and Equipment Legend and Symbols 
Shipping & Receiving Mechanical Flow Diagram 
Shipping & Receiving General Arrangement - Plan 
Shipping & Receiving General Arrangement - Sections 
Shipping & Receiving General Arrangement - Sections 

Drum & Box NDE/NDA Equip. General Arrangement - Plan 
Drum & Box NDE/NDA Equip. General Arrangement - Sections 
Drum & Box NDE/NDA Equip. General Arrangement - Sections 
Drum & Box NDE/NDA Process Flow Diagram 
Drum/Box NDE and Box NOA Mechanical Flow Diagram 
Drum NDA Mechanical Flow Diagram 

Mechanical Flow Diagram Internal Transport NDE/NDA 
Mechanical Flow Diagram Internal Transport Airlocks 
Mechanical Flow Diagram Internal Transport Waste Processing 
Internal Transport General Arrangement • Plan 
lnt~rnal Transport General Arrangement • Sections 
Internal Transport General Arrangement - Sections 

Instrumentation Notes & Abbreviations 
Control Center General Arrangement 
OMS Block Diagram 
PCS Block Diagram 
HP Instrumentation General Arrangement 

Civil Notes & Abbreviations 
Layout and Utility Plan 
Grading Plan 
Grading Sections 
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H-2-88061 
H-2-88062 
H-2-88063 
H-2-88064 
H-2-88065 
H-2-88066 
H-2-88067 
H-2-88068 
H-2-88069 
H-2·-88070 
H-2-88071 
H-2-88072 

VENTILATION 

H-2-88153 
H-2-88154 
H-2-88155 
H-2-88156 
H-2-88157 
H-2-88158 
H-2-88159 
H-2-88160 
H-2-88161 
H-2-88162 
H-2-88163 
H-2-88164 
H-2-88 1 65 

A-1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
A-8 
A-9 
A-10 
A-11 
A-12 

H-1 
H-2 
H-3 
H-4 
H-5 
H-6 
H-7 
H-8 
H-9 
H-10 · 
H-11 
H-12 
H-13 

UTILITIES (PROCESS) 
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PROJECT: WRAP 
CLIENT: DOE/WIIC 
PROJECT NO.: 6237001 

--· -
3 05 CA --05-102 

A.B 
--- ·-- ----

3 05 CA --05-103 

3 05 CV --05- 101 
A,B 

3 05 CV - - 05- 102 

3 05 CV --05- 103 
A,B 

3 05 CV --05- 104 

3 05 FT --05 - 101 

9 .l EQUIPMENT LIST 

9 I 0 
UNITED ENGINEERS lo CONSTRUCTORS 

Proj•ct No . 62l1 .001 

MECI-IANICAL EQUIPMENT LIST 
AREA DESCRIPTION · AREA DESCRIPTION AREA DESCRIPTION BY: G. Dl.llBIN 

05 Shippin{)/Receiving 08 Waste Decon • 11 Ventilation DATE: 12/16/91 
06 NOE/NOA 09 Transport/Handling 12 Process Control REV: E 

_ 07 WaS!~ P!~~f!!J _ _ .. _ _ : __ !Q . . ~~~~f!9 .. .. ____ _ . !3 Utl~tles ______ ___ . _ 

~;. I ~-~ ---_ ---NAME . ___ _ :_=-] =~=~---- MEGltAN~AL 01;~1eooN ___ --L ft~f. vwg, 
- -7 PALLEistoRAGE/RETRiEvAi ___ _ {g}Rac~iTxffi)LStoraga Matri~jOAJsle __ -- - H=-2- 01594 

__ __ ___ ~)Pallets, ~~c~ooo lbs.,fallet, 56"x56• Pallel Size ___ _ 
_ _ _ _ _ - - - - - ----· §~{b!nl;.J@~el207,Uft33,Shuttle66 ______ _ 

2 DAUM JIB CRANE __ ___ _____ 1 Ton Capaci~, floor mounted, Pendant ControL ________ ti - 2- 87594 
__ _ _______ S~d {!~):_Hoist~ Trolley 30, Rotate 10 

- - - - · -·- -- ----- ------------------ - . . -
1 ffiUPACT BRIDGE CRANE . . . _ _ __ 5 Ton Capacity, Overhead Bri~, Pendanl Control __ _ ti- 2- 87594 

_ .. _______ _ §~~ t!l!ll-l tloi~ ~_!!Q~ 30, ~Moe 60 
_ _ . __ _ _ . _ __ __ Span37'-0"___ _________ _ __ _ _ __ _ -2 DAUM INFEED CONVEYOR _____ __ PoweredCOLR, 10'-0" longl 33• BF .... Speed 30 tpm __ _ · .. H-2- 87594 

_ _ __ ___ _ 2.5" Dia. on •.s• Center;_(1} 30• Accum. Zones ______ . 
_ _ . ____ ___ ...... ~~Obsj;_Uaj!Load_!~Q,Dist._l_oa_d_•~,000 _ _ __ _ 

1 DAUM DISCHARGE CONVEYOR ____ PoweredCDL.Jt.10'-0• lof!9, 33' Bf.. Speed 30 f(!TI _____ _ ti-2- 87594 
. ... . .. _ __ ___ ___ 2.s• Dia: 011 ~ -5• Ce11ter;_{1) 30• Accum. Zones _______ ... _ 
. __ __ .. ______ C~(lbsj: Unit Load 1,000, Dist. Load •,000 

2 DAUM SCALE/CONVEYOR __ __ _ _ ____ _ Powered CD!J:t 3' -0" long, 33• BF, Speed 30 t~ __ . __ . H- 2- 87594 
_ _ __ .. __ . __ 2.5" Dia. on •,~ Cente!~,.W.l Load CeU ____ __ _ .. . 

. _ -- _ _ _ .. -·-- ·- __ ·--- c~--~ -}: Unit Load 1,00Q,Oist. Load 1,000 - ---- ---- _ --
1 ffiUPACT ACCUMULATION ___ _ _______ Gravity flow rack 1 Sloped0.4" ~_ft_. __ H- 2- 87594 

gQNY~Q~ . _ _ ___ ;!" Q!~ fQ!~! Q_(1 ! :§~ f!!_nler§, HY~~resi~!Y~- -_ .. ... 
__ . · ___ C~(lbs.}: Unit Load 7,000, Dist. Load •9,000 _ ___ __ . 

1 WASTE BOX FORK mucK _ _ .. . ?,OOQ ~ '. f~: @. 30• Load g~11!!!r, _· _· ---· _ . ti - 2- 87594 
__ ___ ~lec~~.f 24~ ~/ ~~lle!)' Char~__ _ ___ .. 

___ Travel SQeed: 5.0 mph unloaded, •.5 mm loaded .. __ 
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SAFE 

c~~~ !'.Jl~ 
3 05 

3 05 

3 05 

3 06 

3 06 

3 06 

3 06 

3 07 

3 07 

3 07 

TAG NO. ___ _ 
FT --05- 102 

- - - - ---
SR --05-101 

-- - - - -m --05-101 

-- - - -
ND --06- 101 

A,B 
---- -·-

ND - -06- 102 
A,B 
-- - ·- - -- -

NO --06-104 
A,B 

- --- - -- -· ---
NO - - 06-105 

. --- - - -- -· 

CR --07-101 
A- 0 
- -- - - - -

CM - -07 - 102 

--- .. --· · - - -
CV - - 07 - 101 

A,B 

9 J EQUIPMENT LIST 

9 3 7 . 
UNITED ENGINEERS lo CONSTRUCTORS 

Projecl No. 6237 .001 

_ Q1)'J ___ ______ ~ME _ __ _ _ __ MECHAN~~;~~,;~~~~---_ . 
1 PALLETFOAK_ffiUCK ___ __ _________ 4,000_lbs. C~. @_24•LoadCenter, _____ ~~ 

_ _ _ _ ___ _ ___ _ _ _ _ _ ___________ Electric 36v w/ Balle!}' Char_ge_r _____ _ 
___ _ _ ____ _ _____ _ _______ _ ________ Travel S~d:_7.0 m~ unloaded, 6.5 mph loaded 
PALLEf §ffifilgH WRAJ>PE~ ___ __ __ 7,000 lbs:~9~, _§~~Jl!!L ____ _ 

_ _ ______ __ _ PoweredCDlR_AollerDeck,PoweredTumtable 
___ ___ ____ ____ _____________ DCMoto~~~Q!l!~~~~~vendor-pane __ l ___ _ 

1 P!'LLET ~ -~§F~f! g~f! _ ___ _ _ Powered Rai! Mounted Transfer Car, Speed 41 I[!!' ____ _ 

_ ___ --· __ __ Cap. ~J: Unit Load4,000 ______ _ 
_ _ ___ _ ___ __ __ ______ ___ _ ___ _ __ ~pP!!edw/CR- 05- 10!}___ 

2 ORUM PAN EQUIPMENT 6' -0'L X XX' -O'H X 10' -OW 

2 ORUM GEA EQUIPMENT 

---- ---- ----- - --
__ . __ _ SNdng Door1 Conveyor System, Turntable 

Neutron Generator -------- - - - - -------- - -
6' -0'l X 8'-0'H X e· - o·w -------- - ---- - ----- -- -'--'---------
Conveyor System, Turntable 

- - --- --- - --- - ----- . ---- -- -- - -· --- ------ --------- - ---- - -- - - ---- - --
2 DRUM NOE EQUIPJ.ENT _ _ _ -- _ ---- 6' -0'l Xe· -0'H X 8' -o_·_w __ 

_ ___ _ ___ _ SNdn_g Door, Conveyor _§y~1_T_um_ ta_ble ____ _ 
___ ______ ______ ______ ___ _______ X-fl!yGenerator ___ _ 

1 BOX NOE EQUIPMENT . 22'-0•L X XX'-O"H X 13'-0W 
-- - --- - ----- ------ - -- -- ·--- - ------ - ----------------- ---

__ _ _ _ _______ SNdn_g Doo~.~Q_n_~~yor SystemL 
__________ ____________________ ___ ____ X-Ray_Generator _ _________ ___ ___ _ 

4 GLOVEBOX MONORAIL HOIST ____ 1 Ton Chain Hoist w/Motor Driven Trolle~------- - __ _ 

__ _ _______ Remote control, S~---'-1_6~11!!1~ -----

- ---------- ---· -- -- - - -- --- - -------------
1 LLW WASTE SUPER- COMPACTOO ___ 1 ~ - 2,000 ton Hyd. Powered compactor, 

__ _ _________ 55 lE!!: Q~m ra~!}' _____ _ 
_ _______ _____ ____ __ _ __ ________ _____ ~weredb~HU- 07-_304~ ) ___________ _ 

2 DRUM TRANSFER CONVEYOO . __ ~ci~: 1,000 _ lbs.L Grav!~ Roller Conve~or 
. _ _ _______ 7'BF x 4' - 3'l, 3.5 Dia. _x _6._l _R_o_lle_rs _ ______________ _ 

on 4' Centers · · 
- - .. -- --- -------·- ' ------------ --. -·-· -

AEf . uwg, 
H- 2- 87594 

H- 2- 87594 

H- 2- 87594 

H- 2- 87621 

H- 2- 87621 

H- 2- 87620 

H- 2- 87620 

H- 2- 87631 
H- 2- 87632 

H- 2- 87632 

H- 2- 87632 
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SAFE I 
Cl.A§§ AREA e- l~NQ,~ _QTY. 

.. .. 
' 

··---- ---- -· NAME . ... - -
3 07 CY - -07- 101 1 ORUM PUSHER CYLINDER _____ 

.. .. ---- .. - -- -----
-- - --- - - . - - --- -- - ·- ------- - --- --- -

3 07 DH - -07- 101 1 DRUMLIFlER - - -- ------ - - -
-·--· -- -- ----- -- -- -- ·-

- . - -- - ---- - ... . -- - ·--
3 07 DH - - 07 - 102 1 DRUMTIPPEA - ---- ------ -· ------

·- --- ---- - . - . ----- ---
--- - --- -------- - .. - ---- --- - .. -- -------

3 07 DH - -07- 103 1 COMPACTED ORUM LIFTER - - ---- - -- - - -- -- --- -- -- - -

-- . - - . . ·- -------- -----
- - -- ---- - .. - -- --- - --- ------ ·-·- ----·•· - --- -----

3 07 DO - - 07-101 1 LLW DRUM ENTRY POAT ----·-- -
. . . -· - .. - - ---· -·-- - ·--

·, --------- - - --- -- -- -- - -- - -··--·- - ---·--- -· 
3 07 DO - -07- 102 1 LLW ORUM TRANSFER PORT _____ 

- - .. - --- .. . - . - · ·-- -·-------
---- -- - ------ - - - .. --- - - ---

3 07 DO - -07- 104 2 SAMPLE TRANSFER/PUlGE POAT 
A,B .. •·-- -- -- .. ---
-- -- - ---- --- ----· . - ---- --- --- --

3 07 DO - -07- 10? 1 AW LLW DRUM EXIT POAT -----
. - . - . . -------

- . -- - - --· -·•·· ----
3 07 DO --07- 106 1 LLW DRUM EXIT POAT - - -- - ----- - - - - - - -- . . ----···----

·--- -·- --
- - .. ------ - - ·· . - -- - -- - -- . - ---- - ·-··- ---

3 07 EM - - 07 - 101 WASTE SORTING MANIPULA TOA _____ _ 

•-· ·- - ----- ··--

- - . .. -- - -- ---· 

9 .3 EQUIPMENT LIST 

2 
UNITED ENGINEER& & CONSTRUCTORS 

Pr ojec l No . 6231 0 0 1 

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

MECHAN~AL DESCRle.llON . --·- - -- .. REE , 
Capaci~ 1.000 lbs., Electric Rodless CyMndar ------ ---- - H- 2 
Stroke: 5'-6•• Servo MolO( Drive ________ _ _____ 

·---- ----- - -- - ------
_Capaci~;_ 1,000 lbs., 55 Gal._Drums ____ ________ H- 2 - 87631 
~ng Aclualed, eneumalic !elease ·---- - ---

- ------- ------ - - ---- --
CapacilyiJ,000 lbs., 55 Gal. Drums H- 2 -- ------· - 87632 
HydrauUc Drum Oum~ 270 deg._ rotalion - - ·· 

-- -- -- - ·- - . -
Capaci~iJ ,000 lbs., 55 Gal. Drums ·-

H- 2 - 87632 
_Pneumalic Drum Clame ----
·----- - ---- - ·· - .. 
27'dia Port, PneUIJlal~ powered swing door .. H- 2 - 87631 
Sim~ Double Lidded §ystem 
Permanenl m.fil)nel Ud Handling ~Siem __________ ---- -
27'dia Port_. Eleclric ~wared sUding door ·- H- 2 - 87631 

- - -- ·-
-··-- - --- ---

~-5'dia Pof!L Pn_!!umalic powered H- 2 - 87632 
_Bag!ess Transfer §yslem 

- - . ----
24'dia Po!!. Pneumatic powered swin_g door ... H- 2 - 87632 
Double Lidded §y~~'!' ----- -- · 
------- ---·--·- -- ···-
27'dia Port Pneumalic powered swing door __ ____ _ H- 2 - 87632 
Sim~ Double Lidded System __ ·---- .. 
Permanenl magnet Lid Handling Sysiem _____ ______ __ -- --
6Olbs. Cae._TwinArm Hydraulic Manlpulalor _____________ H- 2 - 87632 
Overhead Cania~ mounled w,£1eclric Drive -- --- ---·-·-- . 
~nil O~raled ~ : HU- 07- 103) _______ ____ - - -
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9 3 7 9 

UNITED ENGINEER& & CONSTRUCTORS 

Project No. 8231 .001 

~~~E~ '~~ I~ NQ, __ I. QTY, ---_ __ _MAME ___ -- - - __ MECUAHl!!AL 01;~;~~- -- ---
3 07 GB - -07-101 --1 LLWENTRYGLOVEBOX 12·-o·Hx 10'-0"LXJ'-6-W 

I __ REL owg, · 
·- 1-i- 2-e1531 · 

-· ----- ··- -- -
3 07 GB --07-102 

- - · --- --
3 07 GB - - 07 - 104 

- . ·- -- -
3 07 GB - - 07-105 

--- -- --- -- -
3 07 HU - -07 - 101 

. ·- - - . --- · 
3 07 HU --07-102 

-- - - --· 
3 07 HU --07-103 

-- - - -
3 07 RT --07-101 

A,B 

-- - - --
3 07 RT --07-102 

·-· -- -· ----
3 07 RT --07- 103 

9 .J EQUIPMENT LIST 

----- -- --- - - ------ -- ---------·- - - -- - -- -- -
··· _ -·· ___ -----·-·--- __ Mall.: 3l4 SS,.7Ga. _____________ _ 

_ _ . ···--· - --·-·--·-·--------------· Remotely_O~rated __ __ _ 
1 LLW SORTING GLOVEBOX 12' -O"H X 15' -O"L X 4' - OW - - - - - - ------ - -- ----- ----- - --- - - ------- - --- - --- -- ----------- -----···---

_________ _______ Mall.: 3l4 SS, 7 Ga. ____ ___________________ _ _ 

- . ·- -- --- -- --- ---··------------ - -- --- -- -- - ---- -----··-- - - ------------ -----
1 LLW SUPER-COMPACTOR e· -O"H X 6' -6"L X 6' - o·w ------ -- - ---------- ----------··- - ------ --- - -- - - ------- --

QLOY~~Q~ _________ ____ Mall.: 3l4 SS, 7_Ga. __ ·-·----·---------- .. _ 

- - --- - ---- -- - --- ___,_ --- -·-- -- - --
1 LLWEXITGLOVEBOX __ 12'-0"HX 15'-0"LXJ'-6-W 

_______ _______ __ Mall.: 3l4 SS, 7 Ga._ · __ 

- --- -- --··--·--- ------ ---------- ------------ -------- -
1 ORUM HANDLER HPU ____ -- -- ··-·-· 40Gal. Reservoir, Hyd. Puml!.@2,300 ~psi _ _ _ _ 

····-- ··- ________ · __ {Unit Serves: DH-07-1!!m _______ _ _ 

1 ORUM LID REMOVAL HPU __ _____ 2 Gal. Reservllr, H_yd. Puml!..@. 10,000 pslL--'-._ _ _ 
. __________ (Unit Serves: RT- 07- 102) __ 

- ---. ·-· - -- -- ------- -- - ----- --- ··- ----- -- -
1 MANIPULATOR HPU ____________ 6Gal. Reservllr, Hyd. Pumf!_@.5,000 psl~---

2W x 2'H x J'L 
--- -----------· --- ----- -------

- ·-·· ____ ______ ------· (UnitServes:EM-07-101) ______ _ 
2 ORUM CLAMP BAND SAW ______ (g)_Electric Saws, Pneumatically Po_st-'-'.t-'--lo-'-'-ne"--'d _ _ _ 

- -- ------ . --- - - --------------- --•------ - --· 
1 LID REMOVAL FIXTUlE --- - -- ---- ---- ---- ----- - . -- ---- ·- 0}!:!~utic P~~_,_f_neumalical!Y Raised/lowered .. _ 

(Unit O~rated by: HU-07-1Qg) 

- - --- . - -- - --- --- -- - -- . ·- ---- - - --- · - --------- - --
1 QR~M ~!Q fA§~~~R _ (1) Pneumatic Nail Gun, Pneumalical!Y Posilioned .. _ 

H- 2- 87632 

H- 2-87632 

H- 2- 87632 

H- 2- 87632 

H- 2- 87632 

H- 2- 87632 

H- 2- 87632 

H- 2- 87632 

H- 2- 87632 
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SAFE 
~J..AQQ AR~ __ JAG NO, _ 

3 07 RT --07-104 

... - - --
3 07 ST --07-101 

3 07 TC --07-101 

-·- · ·-- -- - -
3 07 xx --07-101 

-··-----
3 07 CR --07-201 

- -- --- --
3 07 00 --07-201 

3 07 DO - -07-202 

3 07 DO --07-203 

3 07 DO - -07-204 
A,B 

3 07 DO - - 07-205 

9 .3 EQUIPMENT LIST 

9 3 I 2 7 3 9 ti 
UNIJEP ENGINEfRS & CONSTRUCTORS 

Projecl No . 6231001 

9TY. ------ ___ . ___ NAME _____ ____________ MfCHANICAL.OE~RleJIQt:f 
1 _DRUM PUCK CORE SAMPLER __ _ ___ C~city:_ 1.125" cia. >< 4"LLEloctric_core driU 

- ---- -- ---- -

__ REF, QW~, 
H-2-87632 

- - ----- - --- --- - - -- -- ------ - -- ----- -- . . - - - - ------ ·--- - -- ---- -- ·• • -- -- - -
1 WASTE SORTING TABLE __ _____ __ .. __ Capacity;_1,000 lbs . ._ _______ .... ___ __ ____ ____ H- 2- 87632 

_ .. __ .. ____ Electric ~red lilt _ _ __ _ __ ____ _______ ___ ___ _ 

- -- -- . - - - . --- --- - - --- ·- -------- . - - ----- ------- -----
1 DRUM TRA~§f ~H C~~ __ _ _ . ___ __ Capacity; 1,000 lbs., Pneumatic ~wared, H-2- 87632 

, 
- ----- • -· -

Rall ~dad ___ __ _ __ ___ _____ __ _______ _ 

- - ---·- ·--- ------ - --- - ----- ----------- - -- -- - - ----------·------------ ·- --- - --
1 CORE SAMPLE ROBOT ___________ Pick & Place Robot ________ _ _ H~2-87632 

__ _ . __ .. . _____________________ 3 lbs. ~load ___ ________________ _ 

- - ---- ·- ---··- - - -- - -- ---- -- -------- --- --•·-·- - - ---- ---- -·· 
1 GLOVEBOX MONORAIL _HOIST _____ 1~ Ton Chain H~SI w/Motor Driven Trolley. 

_ .. _ _ _ ________ Remote control1 S~d: 16 ll!fll _ - ---- -- ----- - --
------- - - - -- ---- -- ----------- - ·-- --- ----- - ----

1 AWM LLW DRUM ENTRY /EXIT PORT _ 24"dia Port_. Pneumatic ~wared swing .::;;doo='- - ____ __ _ _ 
_______ _____ Double Lidded ~Siem _ 

.. ·· ·---- -· ·- --·----- - ·· - ·- ·----------·------------------- · ·--· ·-· . 

1 RWM LLW DRUM EXIT POAT _ _____ ___ _ 24"cia_Port_. Pneumatic ~wered swing_ door ___ ___ _ .. 
. __ __ _ . _ ___ _ __ _ Sim~ Double Lidded System _______ _ 

_ __ _ .. ______ _ __ _ perm~nenJ mag~tUd Handling §ystem ________ .. _ 
1 RWM QR~M ~~!T P~T _____ __ ... _ _ _ grcia Port, f.Jl~~atic ~wereQ ~!f\j) cbor 

__ _____ ___ _ _____ _ Sifl1~ Double Lidded System'-'--- -----
.. _ __ ___ ____ _____ Permanent magnet Lid Handling Sy=st=e=m=-------

2 SAMPLE TAANSFER/PLfiGE PORT ___ __ 6.5"cia Port Pneumatic E!Q_wered __ ___ _ __ _______ _ 
__ ... __ __ Bagless Transfer'~stem _____________ __ __ 

.. ---- .. ---··--· -
1 CONSUMABLE ENTRY POAT _ 

. ,, 
" 

--------- - . .. ---· ~-
S~1incler Port 

H- 2-87634 

- . .. - - . -·· --

H- 2- 87634 

H-2- 87634 

. .. 

H-2-87634 

H- 2- 87634 

H- 2- 87634 
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9 2 7 ' I 3 9 
UNITED ENGINEERS & CONSTRUCTORS 

Project No. 6231 .001 

SAFE 
CLASS AREA .TAG NO, .. 9TY., NAME _Mf.CHMi~Al.D~BlfJJON REE. DWG, "' 

H- 2- 87634 
------ - - -

3 07 EM --07- 201 - - 1 WASTE SORTING MANIPULATOR _ 60 lbs. Cap. Twin Ann Hydraulic Manipulator 
_ ___ ___ _ __ ________ ___ _ _ _ __ _ · Overhead Carria~ mounted w/Electrtc Ortve 

·- ---- -- ___ --· ________ ______ illfllt Operated by: HU- 07-201)_ _____ _ 
3 07 GB - -01 ..:.. 201 1 RESTRICTED WASTE GLOVEBOX ___ 6'-o•H X 19'-fi•L X 7_'-__ o_w _ ___________ _ 

__ __ _________ __ Mall.: 304 SS,7 Ga. ______________ _ 

. - - ·--- -- -- ---- ---·--------- · - --- - -- -- -- ------- ----------------
3 07 HU - - 07- 201 1 ~-~N!~~!:AT~ HP~ _____ ____ 12 Gal. Reservar1 Hyd. Pump.@_ 5,000 ~psi _ ________ _ 

_ ____ __ __ ~nit Seryes~ E~- Q?-201,40~}_ _ _ ______ _ 

- - - · -- · ... - ---· ----- ------ -·- ·------- -------
4 07 SC - -07- 201 1 WEIGH SCALE ___ ___ _____ ~ Capacity: 0-60 lbs. ________ ___ _ 

Dial lndcator · - .. -- . .. ·----- -------- ------ - - - --- --------------,--- - ----
--- -- ·-- - - - - -- - --- - ---- - - - ----- - - - - --- ------- - -------

3 07 V - -07- 201 1 PRIMARY_COLLECTION RECEIVER __ 100 Gal.1_ASME_Sect. VIII Pressure Vessel 
. . . .. . .. ____ __ _ ______ ___ Standard_Pro(!lfl~ T--'-'an""k--'--------- - ----

--· - --- ----- - -- -- ---- -· - - -- ---------- -- - · - ·· ·--- -- ------------------ --- -
3 07 xx - -07- 201 1 AEROSOL CAN DISPOSAL UNIT __ . ___ Hydraulic Powered, Aerosol Can Compacdon._____ _ 

___ ____ __ _ Vacuum 1!!._m(! _ 

- -· ---
4 07 xx - -07- 202 1 JAR Mill _________ Double Jar Roller, Eleclrtc eQWered _ ___ _ 

·- ·- - --- - -·- .. - -------- --- ---· -------· -- -- ------ --- -- --------- - - --- ---
3 07 CR - -07- 301 4 GLOVEBOX MONORAIL HOIST ____ 1 Ton Chain Hdsl~Motor Driven Trolley. 

A- 0 _________ _ ··- _________ Remote contrQ!. _S._pee_ d_: -'--16_ f_,.._IXTI ___ ___ ___ _ 

-- -- -· - ·--·--·· - •· ---- ------·------ ___________ ..._ _____ _ 
3 07 CM - -07- 301 1 Q!Blli :-COMe~QTOf! -- _ ------- J ,500- ~.ooo 1011. ttyd. Powered compactor, 

____ _ __ 55 gal. Drurn ca~dW_.._ ___ ______ __ _ 
---- - - - . - - - - -- - - - - --- -. -- - - - -

_ ________ {rQwer~ H~-::_Q7_-___ 304 _ _.._) ____ _ _ __ _ 
3 07 CM - -07 - 302 1 SUPER- COMPACTOR --- -- ------ - -- - - -

_ __ .. ____ !.500:-:- g.ooo 1011. t!Y~ Powered cof!!pac~-- __ ___ _ 
_____ 55 ~ -Orum cal)a9!}'_ _______ - ___ _ __ _ 

(Powered by HU- 07- 304)_ _______________ _ 

9 J EQUIPMENT LIST 

H- 2- 87634 

H- 2- 87630 

H- 2- 87634 

H- 2- 87634 

H- 2- 87634 

H- 2- 87634 

H- 2- 87628 
H- 2- 87629 
H- 2- 87630 -- - - - - - - -
H- 2- 87629 

H- 2- 87629 
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SAFE 

9 3 3 
UNITED ENGINEERS & CONSTRUCTORS 

Proje c l No . 62 3 / .001 

~&-ASS ~REA __ TMa HQ,___ 9TY. _ _ . __ _ ,_=c-
00

~NA~ M:!,!=l;=-======t-c======!:M!!!:E=C;.!..;HA~Nl=~:!:!.L=,· =Of!=.:SC~B~leJl=-=O=H~ = =.:=c= . REE. owg, 3 07 CV --07-301 2 DRUM TRANSFER CONVEY_OA _ ___ Capacity: !,000 lbs., Gra~ Roller Conveyor H- 2- 87628 
A,B _____ _ 7"Bf x 4' - 3~6_3.5 Dia. x 6"L RoUers 

·- ----- --
3 07 CV --07- 301 

.. - - ·--- . 
3 07 DH --07-301 

- ----- -
3 07 DH --07-302 

A,B 

·- -· -- --
3 07 DH --07-303 

- . - -- ----
3 07 DH --07- 304 

3 07 DO --07- 301 

3 07 DO --07 - 302 

- -- . - -
3 07 DO - - 07- 303 

- --- - .. 
3 07 DO --07-304 

A,B 

9 .3 EQUIPMENT LIST 

_____ _ ___________________ on 4" Centef~._______ _ ____ _________ ---·- - -·-· 
1 DRUM PUSHER CYLINDER~ _ Capaci~.000 lbs., Electric Aodless Cyinder ________ _ H- 2~ 87628 

__ .. ___________ Stroke: 5' - 6",_Servo MotorO~~_e ___ ____ ______ _ 
- - - ----·· - -
1 DRUM LIFTER --- --- -- ·-------~ fapaci~i.J 1000 Jbs .• ~ Gal. Dru,n_s _ ___ ____ _ . _ H- 2- 87628 

_ . ____________ _§priJl9Actuated1 Pneumatic _re_le_a_se_____ _______ __ _ __ 
- - -- - - ----- --- -- ---·---------- --2 DRUMGRAB _______ Capaci~ 1,000 lbs.

1 
55 Gal. On_im_ s _ _ ___ _ H- 2- 87628 

. ____ __ !::!YdrauUc Drum Clam~------ - - --- - -
------- - -------- ------ . -·-·· - -- - ·· -1 DRUM_T!~P~~ . ________ __ Capacityj_!,000 lbs., 55Gal. Drum __ s ____ _ _ 

__________ -------1 HvdrauUc Orum Ooo1Qfil. 270 de9: ..;..roc...ala=li;;...;;·on=-- ----
- ----- -··- - . ·- --------------- --- ----- -- ---------1 COMPACTED DRUM LIFTER ______ Capag!yj 1,000 lbs.L 55GaJ. Drums ______________ __ _ 

___________ HvdrauUc Drum Clamf! _________ ___ __ . 

-
1 m~ D~~M ~N1RY PQRI ----- 27"Q!~ Po!!. p~~~~lc powered swing door ------· 

.. ___ ______ Simple Double Lidded_ System __ · ___ _________ _ 
. __ _______ Permanenl magnet Lid Handling §ystem __ _____ _ 

1 TAU ORUM TRANSFER POAT ___ 27"dia Port, Elect,ic powered sliding door ____ _ _ 
~ ~n_!_,v ~~1'f!~ter _____________________ _ 

------- - -· .. - -· - ---------------- ---X- RAVDOOA ---- __ _ __ . __ 15-W X 30"6 _______________ ___ _ 
_______ ___ __ Mall.: Stainless Steel ________________________ _ 

_ _ ______ Pneumatic O~ted _______________ _____ .... 
2 SAMPLE TRANSFER/PURGE POAT __ 6.5"dia Port.., Pneumatic QQwered _ _________ __ _ _ _ 

..... _______ _ _ Bagless Transler System ____________ ____ _ _ 

H- 2- 87629 

H- 2- 87630 

H- 2- 87628 

H- 2- 87628 

H- 2- 87629 

H- 2- 87629 
H- 2- 87630 



WRAP FACILITY. OOE -RL 
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SAFE 

G~~~ ~JlEA . TAY HQ, __ 
3 07 oc:r= -01 - 305 

3 07 DO - -07- 306 

---- - - --- ·-- -
3 07 EM --07- 301 

- · - -· -- ·- -
3 07 GB --07-301 

- -- - .. . 
3 07 GB --07- 302 

- - - - - ·· -- -··-
3 07 GB - -07-303 

- - ---· -- - -
3 07 GB - -07-304 

- . ·- -- - -·· 
3 07 GB - -07-305 

.. . 
3 07 HU --07- 301 

3 07 HU - -07- 302 

9 3 EQUIPMENT LIST 

9 3 7 , 7 
UNITED ENGINEERS & CONSTRUCTORS 

Proje ct No. 6231.001 

gyy, _____ _______ ~ME ___ MEct-tA~~~~l;SC~I;~-- __ ·_ . ___ , _ Al;E , J1Wy, _ 
--1 AWM TffiTDRUM EXIT POOT__ __ __ 24"da Port, Pneumatic powered sw!!!g door _ __ _ - - - ··- R"= 2- 876~-

.. _____ .... · __ .. ______ _ _ Double Lidded System _ _______ _ 

- ------- - -- ---· - ---------- - -- -- - -· - ·-- - - -- -
1 TAU ORUM EXIT POOT _ __ ____ _ 22"0ia. Port, Pneumatic powered slidng cbor H- 2- 87631 

__ _______ . _ ___ Double !Jdded §ystem ________ _ 
_ ____ ___ ______________ __ _ __ __ PermanentmagnetlJdHandHng_§ystem __ _ 

1 WAS~ SOffD~G ~A~!eULA TOO __ _ 60 lbs. Cap. l~LI'! A~_H_}'.drauHc M~JX.!lalor H- 2- 87629 
. . _ .. _ _ _ _ __ ______ Overhead Carria~ mounted w/Electrtc Drive 

- ·-·· _ _____ ____ ___ ______ __ _____ ~-.lt~rated~: HU- 07-:llJ) ____ ___ _ 
1 TAU ENTRY GLOVEBOX 12' -0"H X 10' - 0'L X 3' - 6W 

·-·- - ·- · - - · - -·------ . - - - -- -- --- ----- ·-·- - - - - - - --- - H- 2- 87628 
. ______ __ Mall.: 304 SS, 7 Ga. ____ _____ __ _ _ 

1 TAU SORTING GLOVEBOX _____ -- 12' - 0"H X 15' - 0'L X 4' - OW H- 2- 87629 

. _______ _ _____ Mall. : 304 SS, 7 Ga._·- ·--------- - ------· -

- -- -- - ·-- -- - - . ---- - -- ------- -- - ------- --- - --- ----- - - - ------ --··-- - -

TAU GIRTH- COMPACTOO 12' - 0"H X 6' - 0'L X 9' - 6W ----·---- - - ·----- --·---- ·-- ---- - - -- --· -· 
Q~QY~~Q~ _____ __ ___ ___ M_al_l.: 304 SSJ Ga. ____ _ _______ _ 

H- 2- 87629 

·- ·- ···- - - - · · · - • - -- - - - --- ---- -- - - --- - - -------- - -
1 TAU SUPEA- COMPACTOO 8'-0'H X 6'-6'L X 6'-o•w ------·- - · ----·-·· ------ ---- - --- - - - -- - - ---- - - H- 2- 87629 

GLOVEBOX . ___ -~ MaU.: 304 SS, 7 Ga. 

·--- - -- - --- - ---- ----- ·-·· ·----- - ---
1 TAU EXIT GLOVEBOX --- - - -- ---- - - - ----···- _ __ 12'-0"H X_15' - 0"L X 3' - 6W H- 2- 87631 

____ _ __ Mall.: 304 _6S, 7 Ga. ___ _ - - - ---- .. 

-- -- - -· ·- --- · · -·· . . --- - -··-- ·- - - - - ----- · -- - - ~-
DRUM LID REMOVAL HPU ··- · . ____ __ 40Gal. Reservoir, Hyd._PumJ!@.g,300 ~ -- - -· _ H- 2- 87629 

·····-·· ____ _ {!!nil Serves: DH- 07- 302,303) _______ ______ _ _ 

- - ·- · -- - ---- -- - -- -
1 DRUM FIXTURE HPU g Q~U1ese!'!'~~, Hv~~ P~e@J9,ooo ~ -- H- 2- 87629 

{!!nil Serves: RT- 07- 301) __ _ ______ __ _ _ 



WRAP FACILITY . DOf -Rl 
Of AC06 -91Rl 11946 

SAFE 

~~~~ Ml~ TMi NQ, ___ 
3 07 RU --07- 303 

--- ----
3 07 HU --07- 304 

----- -----
3 07 ND --07-301 

--· ---·--
3 07 AT --07- 301 

A,B 

- - ---- ·- . 
3 07 AT --07-302 

------- -
3 07 AT --07-303 

. - - - -- --
3 07 AT --07-304 

3 07 ST --07 - 301 

---- -- --
3 07 TC - -07-301 

3 07 xx --07- 301 

9 .3 EQUIPMENT LIST 

9 3 9 
UNITED ENGINEERS• CONSTRUCT ORS 

Project No . 6237 .001 

.. gTY, --- ----- . __ _ NAME --=--- =·•·===.:jl-=====-==M=~=C=HA= N~=C=A=L=Of=SC=B=lf:=J=IQN= ·===----l- "-"" REF. , owg, 
1 MANIPULATOR HPU __ - ------ --1 -6 __ G_a ___ l. Resarvoirj_Hyd. PumQ@.5,000 ~psi_ ___ ·H-2~8762i° 

2W x 2'H x 3'l 

- -- - -- - ~::_- --~---~ (Unit Serves: EM~Q- ·7- --- -30- !-}~~:._-_ -- ----------~------=-. ~- ~ ~ 
1 COMPACTOR HPU _ _ .. ______ ~rcom~lor HydrauMc Power Un1_·1 __ . ___ __ .. ___ .. H- 2- 87629 

. ____ _____ {!klil Serves; CM -:- 07 - ~02,30!._30_2~} ________ ___ -·- - ·· 

- -- --- -- ----•---- ---- ------·--------- - -- --· - · .. 

1 X-RAY MACHINE __ _ ______ Fluorosco~ Unit w/ Camera_& Morilor _____ .. .. -··-· · . H- 2- 87629 

- - · -- ---- ----- - · - - -- --------------
. - - ---- - ---- · ·- - - -- - ----·-·---- ·------- - ----------- - --

2 DRUM CLAMP BAND SAW _ -·-----·· {g}_Electric Saws1 Pneumatically Posilioned H- 2- 87629 

- - -- · - -- - - -----·----·--------- ····-•·-
- - -- ---- --- -- .. - --- -- - - - - --- ------
1 LID REMOVAL FIXTURE _ ...... _ · __ (11 HydrauMc Punch, Pneumalicallv.Raised,'lowered ______ _ H- 2- 87629 

_ . _ ______ (Unil O~led QI(: HU- 07-102}_ _____ _ 

-· · ·- ---- - -------- ----- -------------- . ---- .. . 

l DAUM LID FASTENER -- -- . . --· - (H e!leuin~,~-N~! Gu~. Pneumaticall)(_ Positioned ----· . .. H- 2- 87629 

- - -- ----- - - ------- ··•- -·- -- ·-- --- - --------·- ·· - -
- - -- - -· . . -- . --- - - - -------- --- - - ------ - --------·--- ·· --- -- -- ·- - -·- -
l DAUM PUCK CORE SAMPLER _ Ca~city: _ 1. 125" dia. x 4'L1 Electric core drill H- 2- 87630 

·- . . ·-- -- - ---·· ---- - - - ·-- · · - ·- ···-- - -- ---- ----
1 WASTE SORTING TABLE .... ____ __ Ca~cily;_1,000lbs., _____ _ . ______ __ __ ..... _ H- 2- 87629 

__ _____ _ Electric ~ered lill ·· - · _____________________ ··- ·-

-- -- -- . ---- -------- -- - -- - - . - --- - -- -
l DAUM TRANSFER CAA _____ ___ ... ____ . Ca~city;J 1000 lbs., Pneumatic ~wer~---- __ ____ _ H- 2- 87629 

Rail Jided .. . -···· - - ·- - --- gt - - ... 
.. - ------ ---- -------·- --· - - -· -- . - - -

CORE SAMPLE ROBOT Pick & Place Aobol H- 2- 87629 ----- - --- -- -- -- - - - - - - - - --- - ----
~ lbs: P~!OO~ 



WRAP FACILITY. OOE-Rl 
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9 3 .. 7 • 
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UNITED ENGINEERS & CONSTRUCTORS 
P,oject No. 6231 .001 

C~SES AREA _ TAG NO. __ -- QTY. I __ -----· =---=· =· =- .c.::.:NA'==-'.~=-:.:-E=-=== = =t= = .,. _ - -_ MECliAH~~~ ~E~-;~~-~~-~----- __ , __ REE. UW9. _ 
3 07 XX --07-302 - --1 x .::RAYPACKETTRAY H- 2- 87629 -- -~-- --- -- · - ----. --- ----- --- ---- ---- -- -

-- - ------- - -------- -- --·- ------------
. - -· ------ - - - -· ----- ---------· --- --1-----· --- ------ - - --- --

3 07 CR - -07-401 1 GLOVEBOX MONORAIL HOIST ____ 1/2 Ton Chain Host w/Motor Driven Trolley~·-- H- 2- 87633 
- _ _ __ _ _ ____ _ ______________ Remote conlrol, Speed: 16 fl!!!_ ____ __ _ _ 

- --- ---- - - ---- -- --- · - - ----------------- -- - -- -·-· .. - - - - --- - -
3 07 DO - -07-401 1 RWM DRUM ENTRY/EXIT PORT _ _ _ 24.da Port, Pneumalic ~ered swing _do_o_r _ _ _ H- 2- 87633 

__ ________ Double Udded~ystem _____ _ 

. . - --- . ---- - - · - ----- ------- - ----- - ---- ------------ - ---- ---- - - ---- - -
3 07 DO --07-402 1 RWM DRUM EXIT PORT _______ 22"daJ>ort, Pneumalic powered slidngdoor _ _ ______ _ H- 2- 87633 

__ _ _____ ____ ____ _______ Si~pleDoubleUdded_§y_st_em _ ___ ___ _ 

·- --- - --- ·- - __ __ _ _____ __ _______________ ____ Permanent magnet Lid Handling§_st_em ___ _ _ 
3 07 DO --07 - 403 1 RWM DRUM EXIT PORT _______ 22"da Port,_ Pneumalic powered slidng_doo~r _ _ _ H- 2- 87633 

_ _ __ ___ __ __ ___ _ ___ Sim~ Double Ud_de_ d_S~y __ st_e_m _ ____ _ 

. --- .. ------- __ __ _ _ _ _ _ __ ________ _____ Permanent magnet _Lid Handling Sy __ st-'--'em--'-'----
3 07 DO --07-404 2 SAMPLE TRANSFER PORT_______ 6.S•da PQ!!, Pneumalic powered H- 2- 87633 

A,B _ ____ ___ __ ________ _ ________ BaglessTransfer§yst_ em _________ _ 

---· ----- - -- ---- - -- -- -- - -- - ------- - - - ----- - --- -
3 07 DO --07-405 1 CONSUMABLE ENTRY PORT___ Sm!_ncter Port __ _ H- 2- 87633 

. - - -- - - ------- ---- ---- - - ·- -· ·- ------
- . - -· --- - --- --- - --- -- - - --- · -- ----- -- -- -- ---- - --- -----

3 07 EM --07-401 1 YY~§~ ~Q~T!~G ~1_~~!t>ULA TOR 60 lbs. Ca~ Twin Arm !1_ydraulic Manlpulalor H- 2- 87633 
_ _ _ _ _ _____ _ __ _ _ Overhead Carria~ mounted w/Electr1c Drive 

------ - - - ____ _______ ___________ _ ____ . ____ {!!_nil Operaled!!f: _HU-07- 201~--------·--
3 07 GB --07-401 1 RESTRICTED WASTE GLOVEBOX 6'-o•H X 19'-6•L X 7'-0W H- 2- 87633 

- --- ----- --- - -- --- - ----- --- - --- - -- - -
__ ____ _____ Mall. : 304 SS, 7 Ga. ___ _____ _ 

. . -- -- -- - - ... - - - . - --·- - . - -- -·-- - - ------·- - - -- -- ---------
4 07 SC --07- 401 1 WEIGHT SCALE - -- -- . - - - --- _______ __ ~pacity: 0-60 lbs. __ _ H- 2- 87633 

Olaf lnc:icator ___ ,, _____ - ·------- -··· --·· 

. . ··- · - ... ---- ----

9 J EQUIPMENT LIST 



WRAP FACIU TV. DOE -AL 
OE A C0ti -9lRL 1194ti 

9 3 

-- . -· . 

SAFE I I c~ss AREA ·- TAG NO,_ ... _QJY, ~ME 
3 07 V --07- 401 1 PRIMARY COLLECTION 

. -
- ~ECEIVER 

--· 
- . . ---- - ----·------ - -- - --- ------ ----------

3 07 xx --07- 401 1 AEROSOL CAN OISPO SAL UNIT ------
- . -

- -·- ·-- - -- . - -------
4 07 xx - -07- 402 1 JAR MILL ----------

-··••.,f-•----

·- . ---- -· -- - ------ -- - - - . - ·- -- - --------
3 09 CV --09- 101 6 ORUM NOE/NOA TRAN SFER - -- -- --- --

A- f CONVEYOR -----· -- -- -·-· - . 

-- -· ·- ---- --- -· - ·-- -----
3 09 CV --09- 102 1 DRUM STORAGE CARO USEL 

·-· - ----
--- - -- . - -- - .. -- - ------ ------- -· 

3 09 CV --09- 103 2 DRUM TRANSFER CONV - -~Of!_ __ 
A,B 

·-·- -

.. ------ -- . -·-- -
3 09 CV --09- 104 2 DRUM AIRLOCK CONV EYOR 

A,B - -·- --
- . -- - --- - . -- --· 

3 09 CV --09- 105 1 BOX CONVEYOR/ SCA LE - ---·--·- ·--
------ -

-- --- -·· ----·---
3 09 GV - -09- 101 1 AUTO MA TED GUIDED VEHICLE ___ ,-

- -· - ·- ---· -
- - - --- . ·--------

3 09 CV --09- 201 2 DRUM TRANSFER CONV EYOR --- ------ ---
A,B 

- -- -- . ·- .. 

- -· --

9 .J EQUIPMENT LIST 

4 0 

UNITED fNQINffRS • CONSTRUCTORS 
P,ojec& No . 6237 .001 

... - - .. -- ·- --- .. - -• -

. MECHAt41CAL DESCBleJIOtL. ·- -
100 Gal.l ~SME Sect VIII Pr~ssure Vessel --- --
Standard P~J!Iank ____ -- ---· -

. -- ----··· --- -
HvdlauMc Power~ Aerosol Can Com~clk?n, _ ____ 
Vacuum~Q . . . ---------- - ·· ------ .. 

-- ---------- - -- • - - ----
Double Jar Roller, Electric powered ------- ... 

-~----- .. -- ---- - --- -- . .. 

. - - - -- ---- -----·- ---·· 
Powered COLA, 3' - o• lon_g._ 3.1• ~f.i S()88d 30 ~ffi\ _______ __ 
2.5° Qia. 011~:§: Centers, (1) 30• Accum. Zones --- -· -- . 
Cap. (lbsj; ~~ Load 1,000, 01st. Load 1,000 --- ·---
_Powered COLA, 18'-o• long, 33• BF, S~ 30 fpm ___ 
2.5° Dia. on 4.5° Center~ {fil 30• Accum. Zones ------
Q~~l UrJ!! Load 1,000, Dist. Load 12,000 - - - ·-- --
Powered COLA, 9' - o• long, 3.1• BF_,_ S()88d 30 f~ _____ 
2.5° Dia. on 4.5° Centers, (g) 30• Accum. Zones ·- -
C~0bs.}:_Unit Load 1,000, Dist. Load 2,000 ---
Powered CD~. 5' -o• long, 33" Bf.~ 30 f(!!'l ______ 
2.5° Dia. on 4.5° Centers, ------·---·· 
C~~.}: Unit Load 1,000, Dist . Load 1,000 _ _______ 
eow~ed COL.fl, 10' - o· lor}g. 68° BF L S()88d 15 ,1m _ ---
2.5° Dia._on 4.5° Centers,_ ... 

Q~ ~J; ~!!~ Load 7,000, Dist Load 7,000 . -· ·-
Electric ~wared, Wl_Ball . Char~. Laser-~dad _ ______ · 
Dual roller decks, 2.5° Oia._on 4.5° Centers ---·- - -
Cap. (lbs.): Unit Load 1100Q, Dist . Load 2,000 . - . 

Powered COLA, 5' - o· long, 3.1• Bf L S~d_30 f~n ... _ 
2.s• Dia. on 4.5° Centers, {g} 30• Accum. Zones ________ ._ 
Cap. (lbs.): Unit Load 1~0, Dist. Load 4,000 ____ 

BEF. owg, 
H- 2- 87633 . 

H- 2- 87633 

H- 2- 87633 

- -·- - -- - - -· 
H- 2 - 87717 

H- 2- 87717 

- -· - -- . -· - -
H- 2- 877t8 

H- 2- 87717 

. 

H- 2- 87718 

. . 

H- 2- 87718 
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-- • - - ··- - -
3 09 GV --09-201 

.. ··· -- - --. -----
3 09 LT --09-201 

A-M 
-

3 11 AS --11-101 

- .. . . . -- -
3 11 AS --11-104 

.. - · ·· - -- -- . ---
3 11 CF - -11-101 

- ·· - - - - --- -
4 11 CH --11-101 

A,B 
-· - ·--- ---

4 11 CT --11-101 
A,B 

-- --. -- -- -- ----
3 11 OP --11-101 

A,B 

·• - -- - - --
3 11 OP --11 - 102 

A,B,C 

9 3 EOUIPMENT LIST 

9 7 4 
UNITED ENGINEERS & CONSTRUCTORS 

Project No . 6231 .001 

QTY, ________ _ . NAMI; _____ ____ ___ MEC~N~AlOESCBleIIOtL 
1 RVJ°DRUM STORAGE CAROUSEL __ Powered COL.R

1 
33' - o• lon_gL 33" BF, Speed ~ IJ.101___ · -

. _ ___ ____ _ _____ _________ __ __ 2.5" Ola. on 4.5" Centerhl10 ~• Accum. Zones 
___ _____ _ ___________________ ____ ___ CaQ:._(lbs.}:_Unlt_Load 1,000, Dist . load 24,000 

1 AUTOMATIC GUIDED VEHICLE _ _ _ _ Electric ~wared, W/BaH. Charger, laser guided 
_ _ ______ _ _____ ___ _____ __ Dual roller clecks, 2.5" Dia. on 4.5" Centers 

____ _______ ________ _____ _____ ________ _ Cap. -~1.!!~:!!! Loa~!_.000, Dist. Load 2,000 __ 
12 QR~~~HJfT TABLE ___ . __ _ __ _ Powered COLA, 5'-o• lon_g, 33" BF, Speed 35_~ --

-.. _________ ---~---~ - g:5• Q~: Of!.1:~ Centers,!:!Y~: Powered Uh Table __ 
_ ___ ______ ______ _ ___ ______ _ ~a~~sJ: Unil load 11000, Dist . Load 1,000 
1 ~L~ §~f'~_R:ATO~ _ ___ ___ _____ 16" Dia. X 36" l, Oeslg1 Press.: 125_PSIGL _ _ 

__ __ _ _ ___ Mall.: C.S., ASME Seel_. V_II_I _ 

- - -- --- -- -- - ---- - -- - ----- -------
1 AIR SEPARATOR -- -- - -- ---- - . - _______ _ _ 11"_0ia. X 26" LL Oesloo Press.: 125 PSIGi___ __ ______ _ 

_ ________ Mall.: C.S.L ASME Sect. VIII - ------ -- ----· ·· 

- - - ---------- -- ·--· - -- - - -- ------ ------
1 Qt!~M!CAL f~~Q TANK ___ _____ _ 30 ~L Oe~m r_~ess. 125 PSIG, Mall. Carbon Sleel ___ _ 

__ __ __ ASME_ Sect. VIII __ _ 

- - -- ---- -- -- - ·- -- - ·- . -------- ---- ----- -- -- - -------- -
2 AIR CHILLER . ___ ... . __ __ __ _ _ 75JHON1 400 GPM, 45% G!Ycol,·Reclprocal 

_ __ _____ Skid mounted w/~ mtr. starter and~~- ------
---• {Part of CT- 07- 101) _________ _ 

2 _QQQ~l!'JG TQW~R ______ ____ 75 ATON @68 F WBL 150 GPM, 45%_G_ly_co_l _ _ 
_. __ __ _ . _ ___ __ _ _ ,Wtr. TemQ.: In/Out 100Fj_90F _ ___ _ _ _ 

- -- -- -- ---- ___ _________ , {g} _§~~£~'1L Con_trol Panel w/ Mtr. Starte,s 
2 DAMPER ----- -- -- _ __ ___ ______ 1,700 ACFM, 0.05" D.P. W/ Pneumatic Actuator 

_ _ ·---~ -x 24"H, Mall.: ~4L_ SS _ ______ __ -- _ ... 
-- . - . - - -- Parallel Blade, Isolation Dampe~ r _ _ __ _ _ 
3 DAMPER __________ J,?00 Agf_M_!!.os: QJ~.: WI Pneumatic Actuator .. .. 

__________ 42"0la.t Mall.: _304l SS _ _ _ __ _____ ____ ____ __ _ 
___ _ .. ________ Bulterfly Isolation Dam~ ___ ______ _ __ _ _______ _ 

Rt;E.OWg, 
H- 2- 87719 

H- 2- 87719 

H- 2- 87719 

H- 2- 00163 

H- 2- 88163 

H- 2- 88159 

H- 2- 88163 
H- 2- 88164 

H-2- 88165 

H- 2- 88158 

H- 2- 88158 
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9 4 0 2 
UNITED ENGINEERS Ii CONSTRUCTORS 

Projecl No . ti2l1 001 

SAFE 
~~~m AAf;A 

3 11 
TAY NQ,___ 9f{. ___ -=---

DP -= 11 - 103 2 QAMP~R 
_t~ME ______________ ________ MECHANlkAL QfSCBleJION BEE, owg, 

H- 2- 88159 _____________ 1,460 ACFM, o.os• D.P. W{Pneumalic Aclualor 
A,B _ ___ ____ ______ 12"Dia., Mall.: 304l SS 

- - ·- --- ------ --
3 11 DP --11-104 2 DA~~R 

________ BuUarf!Y Control Dam~---------
-·-- _ _ _____ 470 ACFM, o.os· D.P. '!'!J Pneumalic Acluator H- 2- 88159 

A,B -- -- __ _________ 4"Dia.LMall.: 304LSS ___ _ 

- - --- ---- --·-· -
3 11 DP --11 - 105 4 DAMPER ------ -

_ _ __________ B~h' Control Dam~ _ _ _ ___ _ _ 
. ______ ____ 3,500 ACFM, o.os• D.P. W/ Pneumalic Actuator H- 2- 88159 

A-D _______________ 18"Dia.
1 
Mall.: 304l_S_S __ _ 

- - - ---- - -- -- ----- --
3 11 DP -- 11 - 106 4 DAMPER - -- - -· 

________ __ _______ Buttaflli' Control Dam~---- -----
- __________ __ 20,000 ACFM, o.os• D.P. W/ Pnauf!)alic Actualor H- 2- 88159 

A- D __ __ _ _________ 40"Dia.
1
Mall.: 304l SS __________ _ _____ . 

. - - ----· --- ____ _ ____ __ _____ Butterfly Conlrol Damper __ __ _____ _ 
3 11 DP - - 11-107 1 DAMPER -- - -- __________ 14,200 ACFM, O.os• D.P. W/ Pneumalic Aclualor H- 2-:- 88162 

-- --- - ---- - -- 96'W X 36"H._Mall_.:_C_.s_._G_a_lv __ . ------
- . -- -·- --- - - -___ __ __ _ ____ Bullarf~ lsolalion D--"am~pe-'--r ___ ______ _ 

3 11 ET - -11 - 101 1 EXPANSION TANK __________ 180 GAL, D~:!!00 Prass, 30 PSIG, Mall~ Carbon Steel __ _ H- 2- 88163 
_________ ASME Seel. VIII __ 

--- -- - --- ------. ---------------
3 11 ET --11-104 1 EXPANSION TANK - -- ------- - - . . ·· -·- _ _ ___ __ _ ___ 30 GALL Design Prass. ~ PSIG, Mall. Carbon Sleel ___ _ H- 2- 88159 

_ __ _ __ ASME Sect . VIII _ __ ____ __ ___________ _ 

-
3 11 FC --11-101 4 FLOW VALVE H- 2- 88164 

A- D 
- . . -··- - -

3 11 FC --11 - 102 3 FLOW VALVE - ------ -- --
. --- . ------ - .. ------- ---------

H- 2- 88164 
A,B,C 

-----------· -
- ·-- - . --

3 11 FC -- 11-103 
... . --- - . -------- --- ·••- -·· .. - - - - . 

1 FLOW VALVE H- 2- 88164 

9 l EQUIPMENT LIST 
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SAFE 
CLASS AREA _. TAG NQ, __ _ 

3 11 MV --11-101 
A,B 

- . -----
3 11 MV --11-102 

A,B 

.. - - -· ----
3 11 MV - - 11 - 103 

A,B 

3 1 1 MV --11-104 

-
4 11 p -- 11 - 101 

A,B 

4 11 p --11 - 102 
A,B 
- - -·-- · 

4 11 p --11-103 
A,B 

- - - ---- - --
4 1 1 p --11-104 

4 11 RC --11 - 101 
A,B 
. - - - ----

4 11 RC --11-102 
A,B 

9 .3 EQUIPMENT LIST 

9 - 7 , 

UNITED ENGINEERS I, CONSTRUCTORS 
ProJ•cl No. 6231 .001 

_ QTY, -~=-- __ ~Mt; __ ____ __ MECHAN~All!E~Ble_TJQH __ BfE.OWG. 
2 Q!§Q!-iARG~ VAbY~ . . _. _______ De.si{Jl Press.:_ 175 ~ @~ F 

Mall. : Cast lrm --- - . . . --- - - -I --'-'-'--''-' -- -- - ··- - ---

- -· - ----- ·-- - -- •--- ··- - .. - -·--·----i -- -------
2 DISCHARGEVALVE __ ---- - ---~- DeslooPress.: 175~@~F 

Mall.: Cast lrm ---- , - -------- - --- - ---

2 Q!S_-C_-~~Q.~Y~bY~ ~. ______ ·- Desl{l!_fress.:_175~@~F 
Mall.: Cast lrm --- ---· --

- -- - -- ·--- - . - --- · - ----- ---- - --· - -·- - ·- - - - ---
1 DISCHARGE VALVE ___ .. _____ _ Desi{Jl Press.: 175 ~@ ~ F 

_ . ___ _ . . __ .. __ ____ _ Mall.: Cast lrm 

- ---- - ·--•- -- -- -· - -- · ------ ·----- -- - --- - -
2 Qt!!LLED W!,_~~ P~MP§ _____ 400 GPM, Disch PJ!!SS, 34.7 PSIG, 45% Glycol 

_ _ __ ______ _ __ _______ __ .. ANSI Cenlrifu~l, _Horz. End Suction, 
__ ___ ·· - -·- •·· -- _ _______ VariableS~ed~olorControl,460~_Z _ _ 
2 CHILLED WA TEA PUMPS ___ ___ 200 GPM, Disch Press. 13.0 PSI~ 45% Glycol 

_________ ~ _ _ __________ __ _ _ _ __ ANSI C~ntrifu~I, Horz. End Suction, 
__________ . _ _ ____________ 

1
Constan~ §~~~ Motor Control, 460V/3/.@_-'--'H=Z __ 

2 CONDENSING WATER PUMPS . __ 150 GPM. Disch Press. 21.7 PSIG, 45% Glycol 
_____________ ANSI CenJ~,~~. Horz. End Suction _ .. 

_________ ___ ______ ____ _______ _. Co11~ant §~~ Motor, 460/3/60L~r1of CH-07- 10H _ 
1 HEAT RECOVERY PUMP ___ _ _ . 180 GPM,_Dlsch Press. 13,0 PSIG, 45% Glycol 

. . ... __________ ANSI Centrifu~I, Horz. End Suction 
___ __ __ ___ __ _ . · __ ___ _ Constant SpeedMotorControlL 460V/3/60HZ 

2 HEAT RECOVERY COIL _____ ______ 150_MBH, 30 GPM, 45% Glycol 
. _ _ ___ _ _____ ~all. Co~~e( f~be, Cow....._e_r-'-F_in_s _ ____ _ _ _ 

_ --------···- - ·-··- -------- __ ___ ____ ~w!l~~w/fT- 11 - 201} _______ _ 
2 HEAT RECOVERY COIL ____ _____ 700 MBH, 150 GPML 45%.§!ycol - - - - --- -- -

_ _ ____ . . __ Mall. COQP}!r Tube, Copper Fins 
________ _ ~~w!jed'!'!'/fT:- !~ - 202)_ ___________ _ 

H- 2- 88163 

H- 2- 88163 

H- 2- 88163 

H- 2- 88159 

H- 2- 88156 

H- 2- 88156 

H- 2- 88156 

H- 2- 88156 

H- 2- 88166 

H- 2- 88166 
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9 3 2 7 

SAFE I ~~ss ~REA TAfi NQ,___ 9TY. i-== =- __ Wt 
4 11 RC --11 - 103 2 HEATRECOVERYC 

ME ---- ---- -
OIL --- ---

A,B 
·-· -·- ----- -

----- - - -------
3 11 XS -- 11 - 101 1 EXHAUST AIR STAC K -

----------
- ---- ·· - - · - ---- -- - - - - -

3 11 BL --11 - 201 2 BLOWER ----- - ----
A,B 

. -- -· ------
--- -- ----

3 11 BL --11-202 2 BLOWER - --- - ----
A,B ---- --- --

- .. - - - - - --·------------
3 11 FT --11 - 201 2 AIR FILTER TRAIN . - - - --- ----

A,B 
- - - -- --

---
3 11 FT --11 - 202 2 AIR FIL TEA TRAIN -- •- - --- --·----· 

A,B --·---------· 
--·· - ·-·-. - ·- - - --

3 11 LV -- 11 - 203 2 WALL LOUVERS,VA MPEA _________ 
A,B --- ---

-- - - - -- - --- -- ------ --- - ·-·---- ---
3 11 MA --11-203 2 MAKE- UP AIR UNI ---- -- - --- -- ---T . - -· ·-·-- ··-

A,B 
.. ----·-

- -· -- -- -- -· - ---- - -
3 11 SF --11 - 203 2 SUPPLY FAN - --· ·-·---

A,B .. - ---- -· --
- -- - ---- - ----- - ·- ·-

3 11 AH -- 11 - 302 1 AIR HANDLlt£ UN IT - .. -----· --•-- -
-
___ ..,__ __ 

-··- - --- ---· 

9 .3 EQUIPMENT LIST 

UNITED ENGINEERS lo CONSTRUCTORS 
Project No. 6231 .00 I 

- - -- --- -

-· - MECHA~~Al IJESCBleTION - ·-· -
850 MB!:t_ 180 GPM'- 45% Glycol _ --- - . 
Mall. CopPer Tube, CopPer fins --
~~~-11- 203\ -
40• Dia. x 46'- 0"Ha.20,000ACFM --- -
Mall. : Carbon Sleel wL 10mll 
~~ Coat1119 both sides 
20,000 ACF~, Disch. Press.: -11 IN. ~ -- ----
Variable Inlet Vanes, Conslant speed drive 

··•·- -
w/ Con!_!ol Pan~ (Supplied w/ FT - 11-201) --
20,000ACFM1 Disch. Press.: -11JN. SP. --
Variable_ Inlet _Van~ Conslant ~d drive -------
w/ Contro! p~~ _ (Supplied w/ f.T - 1 ~ - 202) - -- ····-
3500 ACFM,.Qisch. Press.:_ - 11 .0 IN. SP. -----
150 MBH Heat RecovELrv Coll, HEPA Filler 2Wx2'H ------· 
Mall.: 10 Ga. S§,.~LQemister & Firescreeen --
20,000 ACFM,..Disch. Press.: -9.0 IN. SP --
_700 MB!:iJ·-i_!!fil flecQ~ Coil, HEPA Fiber 4Wx4'H _____ _ __ . 
Mall.: 10 Ga, SS, WJ.. Demister & Firescreeen 
17,000 CFM,.500 FPM _ - ----

-- ·· -- - ---
----- -----·· ·--
17,000 QfM Con~lan_!~ Fan_._!J65 MBH -----
Electric Healing Coil 365 KW a. 460/3Jfl.l ---
w/ Control Pane~ {Su~d "!!_j_ MA- 11 - 203) ·-
17,000ACFM, Disch. Press.: 7 IN._SP. - -
Variable Inlet'!~~ Conslanl speed drive ·-
w[Control Panel ___ - - - -
32,380 ACFM, Disch. Press.: 6.0 IN. SP..____ _________ 
CooUng Coil 130 GPM, 645 MBH ·----
Electric Reheat Coil 107_ t<'N, w/ Control Panel --•-·-

_ .REE. QWg, 
H- 2- 00166 

H- 2- 88159 

H- 2- 88159 

--·- --- -· -
H- 2- 88159 

H- 2- 88159 

H- 2- 88159 

H- 2- 88156 

H- 2- 88158 

H- 2- 88156 

- ---·- ·-· - -
H- 2- 88100 
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SAFE 
CL.ASS AREA _ .JA~ NO,_ 

3 1t EF -= 11 - 302 

.. - ---~ --
4 11 EH -- 11 - 301 

A,B 
--- . - --- -·- -- --- . 

4 11 EH --11-302 
A,B 

- -- - - ·- -
3 11 LV - - 11-302 

- -- --
3 11 RF - -11-303 

- - . -·-·- -· 
3 11 RF - - 11 - 304 

- - ---- -------
3 11 RV --11-302 

. •·- - - --- - ·-- - ·· 
3 11 SF - -11-305 

- .. - -----
3 11 AH - - 11 _:_ 501 

- · 
4 11 CB -- 11 - 501 

A- T 

9 J EQUIPMENT LIST 

9 3 2 7 
UNITED ENGINEERS & CONSTRUCTORS 

Project No. 6231 .001 

gTY, ______________ NAME __ _MECHANl!!AlllESCBle.TIQ.ti 
1 ~~~ll§TfA~ _______________ 24,000ACFMLOisch. Press.:0.SIN.S_P_,•~---

- . ________ . . . ________ Vertical Upblasl, W/Backdrah _D_am_,pe~ r _____ _ 
_________ . __ _________________ _ AxlelVane, 460V/,_3_,_/6_0 _ ____ ____ _ 

2 ll~!T!-i~~R ___________ ___ 5,000ACFM,~~!ricHeat30KW ___ _ __ ____ _ 
. ________ .. ______ ___ 460V/3/60HZ ___ ___________ _ _ 

--------- ··· ------------- -------- ---------------
2 ~!"JTt!~~R ____________ 8,000 ACFM1 Eleclric __ H_ea_t _SO_ KW _ ___ __ _ 

____ __ _ _ _ _ _ _ _______ ___ 460V/3/60HZ 

- -- ----- -- -------- --· --------t-------
1 ~~b bQllY~~ . --···· -- ------ 24,000 CFM@ 500 _FP_M ________ ____ _ 

-- - ---- -------- -- - --- ---· - -- .. ·---------·--··-·- ---
--- --- -- - . --- - -- -- -·------- --- ------·----- -------------
!l_~TI!B~ ~!Rf !~N __ ________ 20,000 ACFM, Disch. Press.: 0.5 IN. __ SP~·--- - -

-- . __ __ . __________ Axial Vane,460V/3/60 __________ ________ _ 

. -- -- -· --- ···- - - ----------- --------------------- -----
1 RETURN AIR FAN __ . . .. ______________ 17,000 ACFM,.Oisch. Press.: 0.5 I_N_. _SP_,•~---

--__ ___ __ __ _ _______ Axial V~n~, 460Y/~6_0 ___ _ _ _____ _ 

- - ---- - ---·- - - ---- -----•- ---- --------- - --- - - -------
1 f!QOF Y~fil __________ ______ g~ooQ_~FM,_§00 F_P_M _ _____ _ ___ _ 

Air Exhaust -·· - --------- -- ----- -- -------- --- - ---------- - ---- ---
- - ------ --- - -- ----· --------- - ---- ----- - ------ --

1 §llPPbY f~-~ __________ ._ 32,380ACFM, Disch. Press.: 6.0 IN. SP, 
_______ _______ . _ 460VJ3/60HZ 

_____ ___ __ ____ ________ ___ _____ ~Jiedw/AH- 11-302) _ _ ___ ____ _ 
1 AIR ~NQl:!"6 llN!T · ________ 14,200ACFM_._Oisch. Press.: 7.0 _1'-'-N __ . _SP-" . .__ _ _ _ 

___ __ ___ ______ CoolingCoUBOGPM ________ _ _ _ _ _ 
Electric Reheat Coil 80 KW -- . ·--- - - ---- - ·•-- - -- - -- -·•- -·. ------ --- - --- - ----------- ----- - -

17 CABINET HEATER ________ 800ACFM, 31 MBH _____________ _ _______ _ 
5 KW Electric Healer 

- BEE .. uwg, . 
H- 2- 88160 

H- 2- 88156 

H- 2- 88156 

H- 2- 88156 

H- 2- 88160 

H- 2- 88160 

H- 2- 88160 

H- 2- 88160 

H- 2- 88162 

H- 2- 88156 
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c~t~l~nEA_ TA~ NQ. __ _ 
3 11 EF - - 11 - 501 

3 11 EF - - 11 - 505 

3 11 EF -- 11 - 506 

-- - - -
3 11 LV -- 11 - 601 

3 11 LV - - 11 - 505 

3 11 RF -- 11 - 601 

· -- ---
3 11 RV --11 - 601 

- -- - · 
3 11 RV -- 11 - 605 

·-•----
3 11 SF - - 11 - 603 

3 11 VA -- 11 - 501 

3 11 VA -- 11 - 502 

9 .3 EQUIPMENT LIST 

9 2 7 6 

UNITfO fNGINffR6 • CONSTRUCTORS 

Projecl No . 62l1 .00 1 

QJ'L =--=~ :_.;. _ _ ~M~ •. . ---- ----- _____ MECHANl~AL ~E~HIP-TIQN ____ -=-=-- =-- JU~f! QVJ~, 
1 EXHAUST FAN ---. 14,200AC~M, ~scfl. Press.: 0.5 IN:..SP_---,-- H- 2- 88162 

______ ·-··· _ Verlical Upblas~. W.l ~ackdrah Oa,n~, 460@/60 _____ .. 

-- --------- - _ _______ @:!~d_w/MA- 11 - 001L 
. .... _______ 1,000 ACFM, Disch. Press.: 0.5 IN. SP - ---1 EXHAUSTFAN 

.. 

H- 2- 88162 
-- ______ Horizontal, W/ Backdrah Dam~ _ ___ _ 

_ ___ __ ___ _ _ _ _ _____ _ 120V/3160HZ _______ _ ___ ______ _ 

1 EXHAUST FAN _ _ _ _ _ _ _ _ ____ _ •00 ACFM._ Disch. Press.: 0.5 IN. SP - ----- H- 2- 88162 

- .. . --··-------- CeiMngmount ___ ___ _ _ _ 
_ _______ _ 120Vl3l60HZ __ _ ___ _ 

_ _ _ _________ 1•,200 CFM @ 500 f PM ________ __ _ H- 2- 88162 

. -- ----- - -· ---- --- - ----
1 WALL LOUVERS _ _ ________ •OOCFM@500FPM _________ _ H- 2- 88156 

- . --
1 RETURN AIR FAN __ _______ 14,200ACFM, Disch. Press.: 0.5 IN. SP ~~--- H- 2- 88162 

--. __ . ___ __ 460V/~~HZ _ .. _______ _ 

1 ROOF VENT 
------------ ------ -------- ----·-- ... - . - . . -- - . 

___ . _____ 14,200CFM, 500FPM __ ____ _______ _ H- 2- 88162 
___ _ __ Air Exhaust . _ ·-·-- - __ _ ______ _ 

-- - .. ·- ... -
1 ROOF VENT ____ __ _ _ 1,000 CFM, 500 FPM . ___________ .. ___ _ H- 2- 88162 

_ .. ____ __ Air Exhaust . . ___ _ __ _ 

SUPPLY FAN _________ ... __ 14,200ACFM, Disch. Press.: 5.0 IN. SP __________ _ H- 2- 88162 

. . __ . __ _ 460V/3l60HZ _ _ ___ _ _ __ ____ -- - - - ---·---- _ _ 
. _ {Suef?IJed w/AH- 1 F601} ____ _ 

. g. ~00 ACFM, Qisc!1: press,: Q.25 !N, ~ '----· ·-- ··· _ 
- --- . -

1 VARIABLE AIR SUPPLY BOX 
-

H- 2- 88156 
___ WI 9.8 KW Electric Heater ____ . _. ___ .. ______ . 

_____ . ________ 460/3l60HZ ________________ _ _ 

1 VARIABLE AIR SUPPLY BOX .. ........ 1i£00 ACFM, Disch. Press.: 0.25 IN. SP'-. _______ __ .. H- 2- 88156 

__ WI 5.6 KW Electric Heater ___ . ___ ·-·--· ·-·· ····· 
_ .. 460/3/60HZ _______ . ____ ___ ··--·- _ 
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SAFE 
CLASS AREA _ .TAG NO, 

3 11 EF - - 11 - 604 

4 11 I-fl --11-601 

. - . - ---
3 11 LV --11-601 

•· - - --
3 11 MA --11-601 

- - --- -
3 11 RV --11-601 

... ---
3 11 SF --11 - 604 

-- -
3 11 EF --11-703 

.. - · · - -- -· 
3 11 EF --11-704 

- - ·-- -
3 11 LV --11 - 702 

9 J JCQUIPMENT LIST 

9 7 7 

UNITED ENGINEERS & CONSTRUCTORS 

ProJ•cl No. 6237 .001 

.. 9TY~ _ _ NAME__ _ _____ __ ME~~Nl!!Al.l!~Ble.JIQH ___ _ 
1 EXHAUST FAN __________________ 4,000 ACFM, Disch. Press.: 1.0 IN. SP, ----

- ... .. _ _ _________ ______ Backw~~!~~neQ, 460/3/_60 _ __ ____ _ 
_ _ __ _ _ ____ ________ _ _________ ~~d'!!}M}.- 11 - 601L_ ___ _ _ 
1 HEAT RECOVERY UNIT ________ _ 4,000 ACFM._ 1" WC O_eh_a_P ________ _ 

. _ ___ _ _ _ ______ _ J00,000 ~!Ut1, M~ 10 Air Exe~~ 
- --- - . --- ------ __ __ ____ ___ ____ @fl>Hedw/MA- 11 - 601)_ 
1 WALL LOUVERS __________ . __ ~500 CFM @500 FPM_ 

•- - - . -- -- ·--- --- ·--- ·------------
-- --. - ·- -- - ·----- - -- -----

1 ~_!\_KE -::: !!P Alf! !!~!T ___ 4,000 ACFMtQisch. Press.: 2.0 IN_. S_P~ ----
__ _ ______ ___ Eleclric Heali!lJl~cll ?~ _KW _ _ _ 

____ _ _____ _ _ _ __ __ ___ ___ Constanl Speed Fan _ _________ __ _ 
________________ 4,000 CFM, 500 FP_M _ __ _ 1 ROOF VENT ---- ----- -

Air Exhaust -· - - --·- -----·- ---------·- - - -· --- --- -

- - ---- ------ ------ -------
1 SUPPLYFAN - -- - - - .. - -- - . ______ . __ 4,000 ACFM,_Disch. Press.: 4.0 IN. SP 1....... · _____ ___ _ 

______ · _______ Backward lnclneQ,~60 _ ______ _ _ 
_ _ _ _ _ __ . ___ __ _ _________ __ _ ~~d ~/MJ\= 11 - 601) 

1 ~~~~§J ff\_~ . . ___ . ________ ~.ooo ACf.M, Disch. Press.: 0.5 IN, SP~-----
·- ... _____ __ __ '!!.l Backdrah D~~ & Blrdscreen ___ _______ _ 

- --- ---- --- . 
__ ____ _____ Thermostal Conlrol, 120V/~J/,_60H_ Z _____ _ 

1 EXHAUST FAN - -- --- - - - - -· - ___ ~.ooo ACFM, Q!sch. Press.: 0.5 IN. SP, 
__ .. ______ _. Wl Backdrah Damper_&_B_lr_d_sc_r_ee_n ______ _ 

__ __ ____ __ Thermostal Conlrol, 460Vf~3/60H~_Z _____ _ 
W~U, ~Q~Vm§ __ _ ____ , __ _ 11,200 CFM @ 500 FPM 

-- ------- -

. HEE. owg, 
H- 2- 88162 

H- 2- 88162 

H- 2- 88162 

H- 2- 88162 

H- 2- 88162 

H- 2- 88I62 

H- 2- 88162 

H- 2- 88162 

H- 2- 88162 
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SAFE 

9 7 

UNITED ENGINEERS & CONliTRUCTORS 
Projecl No. 6231 .001 

~~~m ~flEA . e-JAg NQ, ___ _ 91Y. __ __ NAME _ _MECHAN~L DE~BleTION 
MAKE~ !lP A!ij ~Nff __ __ _____ !!~Q ACFM, Disch. Prass.: 1.0 IN. SP,. _____ _ 

-- BEF. owg, . 
3 11 MA --11 - 702 1 

3 11 RV --11-703 

- - ··----
3 11 RV --11 - 704 

3 11 SF -- 11 - 702 

-· - - - · ---· 
3 11 AC --11 - 801 

A,B 

- - . --- ·-
3 11 RV --11 - 801 

·-· - --- -· 
3 13 BA --13- 111 

A- 0 

- ---·--- -
3 13 C --13- 101 

A,B 

.. - - ·- · 
3 13 DR - - 13- 105 

- . - - -

3 13 F -- 13- 106 

9 .3 EQUIPMENT LIST 

1 [lOOf .Y~fil 

1 ROOF VENT - ----- -

- - - - -- -1 Electric Healing Cal 76?_t.4B!:t 225 __ KW _ _ __ _ 
_______ w/V!!_riable §~fan ________ _ 

_ _ __ _ __ __ 5,000 CF~ SOO ~f ;;._PM~ ----- - - - ----
Air E><hauSI 

. ---- - -
- - - ---- - •--- -- - - - --- -·- --- ------ -

.. _ _ _____ _ §
1
000 CFM, 500 FPM __ __ ____________ __ _ 

Air E><hauSI 
. ·-- - - --- - --·------- -· -- --- - ----------·-··· 

1 SUPPLY FAN _______ J:I:200 ACF~ Disch. Press.: 3.0 IN. SP t_ _ _ _ ____ _ 

______ _ ____ 460Vf3/60HZ ______________ _ 
_ __ __ _ ____ _ _ _ . . _ _______ ____ {§u_ppliedw/MA-11-702L_ __ _____ _ _ _____ ____ _ 

2 COMPUTER ROOM ACU _ _ __ 4,000 ACFM,._W/ fan, 7.5 Ton . 
______ . . _______ . _ __ 25 GPM Chilled Wlr. Coil, 460/3J60 _ _ _____ _ 

_ _____ . __ ______ _ Elecl;. Aeheal Coil 15 KW, Elect Humidifier 5 KW 
1 ROOF VENT _ . __ ___ __ ____ 800CFM,_500 FPM ______ _ 

____ ______ Outsde Air Intake __ ____ ______ _ 

- -- - -- . -- -- --- ---------
4 POOTABLE BREATHING AIR __ _ ___,. @Breathing Air CyMnders 

_ __ ___ _ _ ________ _ 100FT. of Hose and Masks _______ _ _____ _ 

- -- ~- ·- ----- - -- --- ·------------ - ----
2 AIR COMPRESSOR ___ ___ ____ 85.2 ACFM._Air_cooled, Ahercooler _____ _______ _ 

. ___________ __ Oesi(Jl Press: 150 ~ - - - - ____ ________ __ _ 

- -· - ·- - --- .. 
1 INSTRUMENT AIR DAYER ------ Qesioo_Press:; ~50 P.§!, 101 SCFM _ _ · - - --

-- . __ ____ Dessicanl Dryer, Twin Tower _______ ________________ _ 

- - - - - --- . - - --- ----. - -- ---·--- - - - ~ . ----- -·---- - - -
1 INSTRUMENT AIR PAEFILTER ________ 5.0 Micron, Design Press: 150 PSIG __ ___ ____ ... __ _ 

______ ···- Coalescing Prefilter ____________________ __ . _ 
_______ flncludedw/DA-13- 105} . _____ _____ _ __ _ 

H- 2- 88162 

H- 2- 88162 

H- 2- 88162 

-- - -
H- 2- 88162 

H- 2- 88161 

H- 2- 88161 

H- 2- 88226 

H- 2- 88226 

H- 2- 88226 

. -

H- 2- 88226 
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9 .. 7 9 
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Project No. 6237 .001 

. TAG NO. - - . QTY, ------- - - _NAME_ ME~HAN~L l!E~BleTION ---- - -- - AEE . owg, . F - - -13- 107- 1 INSTRUMENT AIR AFTERFILTER 1,0 Microl"!,~esioo press: 150 PSIG_____ H- 2- 88226 

-- . - ---
3 13 F - -13- 108 

- . - ---
3 13 V - -13-103 

A,B 

9 .J EQUIPMENT LIST 

___ __ ___ _ _ ____ _______ Par1iculate :...:A=he=rfi;;__:1hc:.:e,r::... _ _ _ _ 
_ ________ _____ __________ ~ludedw/DR- 13- 105~ - - --- -
1 INSTRUMENT AIR AFTERFILTER ____ 0.5 Micron, Desim Press: 150 PSIG 

Mall. - -· ---- - ----------
- ·- --- - --- ·--- ·- -- -- - _________ ,_ __ _ ______ _____ --- - - ----- --·- - -

2 AIR RECEIVER .. _ _ _______ ____ Oeslg1 Press: 150 ~ 1 _M_a_ll_.: _c_.s_. ___ _ 
_____ {!)_240 Gal.l 30'ID >< 7'-_o_· ______ _ 

. ____ ______ fl!lcludedw/C-13- ~01) _________ _ _ 

H- 2- 88226 

H- 2- 88226 
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9.4 Specialty Item List: 

9.4 SP£ClALTY ITEM UST 
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PROJECT: WRAP 
CLIENT: DOE/WHC 
PROJECT NO.: 6237001 

9 3 4 
UNITED ENGINEERS & CONSTRUCT ORS -

P roject No . 6 2 3 / .00 1 

SPECIALITY ITEM LIST 
AREA DESCRIPTION - ·- AREA ~ESCAIPTION AREA DESCRIPTION BY: G. DURBIN 

05 Shipping/Receiving 08 Waste Decon 11 Ventilation DA 1E: 12/ 16/91 
06 NOE/NOA 09 Transport/Handling 12 Process Control REV: E 

_ _ _ _ _ ___ _ _ ______ Q? __ __ W~~!~P =-r=--=o=c=e~= ·fl.:!:.9!_::::_::====r==-:10==-=B=ua=·!=di:::..:~!!.:..g_ p U~Mlies_ ___ _ _ _ 

c~:S,AAEA I __ IM~ NQ._ ___ J QTYJ ____ - -- - NAME --- __ MfCHAN~AL DfSCBleJION _ - --- - _ _I _AEF~-~wg,-
05 SP --05- 101 2 DRUMLIFTlt-nFIXTUAE _ _1,000lbs.Ca~!L_ _ _____________ H-2-87594 

A,B ____ ___ _ __ __ _______ __(Usew/CR - 05- 102A,ffi ________ ___________ _ 

-----· - -
05 SP --05-102 

- ---- -- - - . - --------- -----,,----- - --- ---- - - -------
1 FORK TRUCK BATTERY _______ _ _ 24 VollL 1160 AmQ Hr., 208/240/480V SuP(>!v ______ _ 

- -
H- 2- 87594 

CHARGER ___ _________ {Sum~tie_dw/FT- 05- 101} _________ _ ___ _________ _ . 
-- --- - - -

05 SP --05- 103 
··-- ----· - -- - .. - . -- -- ------ -------- ----- ----- - ----------- ······-- - -- -

1 FORK TRUCK BATTERY _ ______ ,36Voll,_ 1050 AmQ Hr.,_208/240/480V ~V ________ __ ___ H- 2- 87594 
g~!-_BGER _ _ ______ _ ___ -~~d ~/ ET --:_05= 10g}_ __ _ ________ ____ __ _ 

05 SP --05- 121 -- --------- - ----- ·---- - - --- . 
1 HELIUM LEAK DElECTION ___ ____ Tru()cict- 11 Leak Deleclion E~ffi\_en_t _____________ _ H- 2- 87594 

---------------- ----
- --

05 SP - - 05- 122 1 VACUUM PUMP -- - - --- - ----
------------- ----- -- -------~-~----
_____ _Jru~-11 Vacuum ~~mmt _____ _______ _ H- 2- 87594 

--- - ,----- -- --- .. ---·--------------

05 SP --05- 123 
- -- -· - -- -- -------- ----- - - --- - --- - - ------- ------- · - - --·-- · 

1 ACGUFTFIXTURE ___ _________ Tru~t- llloadingFi>Cture ____ _ ____________ H- 2- 87594 

. - - -
05 SP - - 05 - 124 

·- - - . ---- -·------- ----- -- - ·- · -- ·-- ··-·- ---------- -- - - ---·-. -- . - - - -
1 ACG LIFT FIXTURE STAND _ ___ ___ Trupacl - 11 fixture Sland_ _____ __ _ __ _____ ___ _ __ _ H- 2- 87594 

- - - -- - -- -- - · -
05 SP - - 05- 125 

A,B,C 
3 OCV LIO STAND - ------- ------ - __ ------·- - ___ Tru~cl- 11 Ouler Lid SIand ___ _ ___ ___________ · _ H- 2- 87594 

9 .4 SPECIA LTY ITEM LIS T 
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SAFE 
~~ss AREA __ JAG HO.._ 

05 SP --05- 126 
A,B ,C 

- . ·- - --· --- -
05 SP - - 05- 127 

07 SP - - 07- 101 

07 SP - -07-201 

9 -
UNITED ENGINEERS & CONSTRUCTORS 

Pr oject No. 6237 .001 

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

QTY. ____ NAME __ _ M!;~l:tAH~Al.l!ESCRIP.TION 
- 3 _IC_V i1D_ SJAND .. ·- ·-------.1 Jru~ II Inner =U=d_;:S=la=n=d _ ______ _ 

·-------- - . - -----·- --

____ HEE. l!WG, __ 
H- 2- 87594 

- - - -- - ------------+--------------- ---- -- -------- ·-
1 §W!!'~ L_IFT f!~E _____ _ Jrupacl- 11 ~W!! _Li_fl_F--"-hct_u_re ___ ___ _ H- 2- 87594 

_ _ - ···----· _________ ,_Ma_ll;_; .Q,§~-------- ---- --------
--- ------- ----o-----·-- . - - ------ ---

1 LLW PNEUMATIC CONTORL -----1--- -- -- - --- -- H- 2- 87631 
PANEL -------. -· · ---- - -- -------- -·-- - ---- -------
--- ·------~-----!- - ---·---

1 LLW RWM PNEUMATIC CONTORL ------<1---- ---
----------'--·- · - -- - - - ---··· 

H- 2- 87631 
PANEL --------- --------------!--------- ·••-----------

-- ---- ·-- - - - --------·-----
07 SP --07- 203 

07 SP --07- 205 
A,B 

07 SP - -07- 301 

07 SP --07- 401 

07 SP --07- 403 

07 SP - - 07- 405 
A,B 

9 4 SPECIALTY ITEM LIST 

1 WASTE GAS COLLECTION 100 GAL, 24" Di~ _x_4'_-_•_•L _______ _ H- 2- 87633 
HIGH PRESSURE ..c..GA......c.=...S--=C-=-Y=ll..:....;ND~ ERc.c._ ____ _ 

- - ·-----··- -~---·-·------ ---1-----·--
2 NEUTRALIZATION CONTAINER 10· Dia. X 1·- 0• L H- 2- 87633 --------- --- - - ------- ------· -· ___ -·- -· ___ _ _______ Mall.: S.S., _ ____ ________ _ 

- -- ------------ ----------
1 TAU PNEUMATIC CONTORL H- 2- 87631 -------- -- ----------

PANEL --·-------·· ·- - -----------
----------------------- 1-- ---- · -· - -----------

1 TAU RWM PNEUMATIC CONTORL H- 2- 87631 ------ -- ---------- ---··-···- ·-···· 

PANEL ----- -· - --- ---- - -------.1---------- -
------ - -- - - --·---!-----· --- - -- - ·· -------

1 WASTE GAS COLLECTION ----- -------·---- 100 GALL 24" Dia. x 4'_ -....:•:....::"L=------- --- H- 2- 87633 

------ -- - ----- ---· -- ----- --·---- HIGH PRESSURE GASC ..=....:...;YL=INO:....:.:=-=E=A.: ___ _ _ 

2 NEUTRAUZATIONCONTAINER ___ 10"Dia. X1 '-0'L _________ _ H- 2- 87633 
·-- - -·------ Mall.: S.S.1 . 

- . -···------··----



WRAP FACILITY. P Of -RL 
PE A C06-9lRL 11946 

SAFE I 
Cl-A$$.AAEA 

09 
TAG NO. 

SP --09-101 
A,B 

09 SP - -09- 102 

11 SP --11 - 101 
A,B 

11 SP --11-102 
A,B,C 

11 SP --11 - 103 

9 .4 SPECIALTY ITEM UST 

9 3 

- ·-•--------

. 9TY. _ _ __ _ _ NAME 
2 AGV BATTER'( __ 

CHARGER 
----

----
- ---

2 AGV COMPU~fl - ---
SY§JgM __ _ - --- -----

- -- ·- - ·--

2 SUCTION DIFFU SEB_ __ -· 

-----
- - - -----

3 SUCTION DIFF U §~8-
----

--··· ... 

1 MIXING VALVE .. --- -- -
·- . --- -

- ·-• - - · 

UNIUP fNGINEfRS Ii CONSTRUC TORS 
l', ojecl No. ti2l 1.001 

- --- .. ··-. - . -- - -- ------- ·- ------- - -- ·- ----

M~HAN~AL .llESCBlf~]lON REF. 
36 Voll 1050 Arr!P Hr., 208l240l480V Supply H- 2- 8 
_{Supplied wlGV-09- 101,201) .. 

-- --- -
Micro VAX Com~, wlf anninal, Prinlar1 -- -- H- 2- 8 7594 
{Su~dw[GV- 09- 101,201} - - - -----

·- ----- -- ----
400_GPM,J~~- -- --- H- 2- 88163 

--- --- - -- -- - - --- -- ---- --- -
- -- - --

200 GPM,J :§ ~ __ H-2- 88159 

--- - - -----
---· --

180GPM, 1.0 psi ·-
H-2- 8 8157 

TharmoSlalic Aclualad 

---- - ------- ·- - ---- -
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9.5 GOVERNMENT FURNISHED EQUIPMENT UST 
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PROJECT: WRAP 

CLIENT: DOE/WHC 
PROJECT NO.: 6237001 

. - - - -- --

,. 

9 J I 2 7 I 4 I S 

GFE EQUIPMENT LIST 

UNITED ENGINEERS• CONSJRUCJORS 

Projec:I No. 6231.001 

---·· ·--·----·-· -

AREA DESCRIPTION AREA DESCRIPTION 
05 Shippinl}fleceiving 08 WasteDecon 
06 NOE/NOA 09 TransportJHandMng 

10 8uildi11g ___ 

AREA 

11 
12 
l� 

DESCRIPTION 
Venlilalion 
Process Coolrol 
Utilities ------· 

BY: G. DlflBIN 
DATE: 12/12/ 91 
AEV:A 

07 __ Waste Pro=c=-=e=-=ss,==
·n:.;!g!!.;.·-=-=--====;:::=-:=-=====�=====--'==========:.=...:.:.....:. _ ..

c�:§J�;---,- -
-TA� NO._ T�ny] --------� - NAME. MECHAN�LOfSCHlfJIQN _ I __ REF. owg,

os· GFE ---05-XXX -2 PORTABLE FRISKER H-2-87594
- .

A,B ------------------·------ -------- -- ----
.. ---------- ··-- ------- ·-----------·------ ___ __., __________ - -------·-··-

05 GFE ---05-XXX 

05 GFE ---05-XXX 

05 GFE ---05-XXX 

STORAGE PALLETS__ . ______ _ 56"_! 56" Stg�:...LP,ale=. =•s----�---

----- - - --· -- - -- --------- -------· -· ------�....,._ ______ 

H-2-87594 

------- -- --------· ····-·----·---- ------------·--------------- -·--· ------. 
EMPTY WASTE DRUMS _____________ 55 Gal. Waste Drum _____ ---� .. _____ _ 

---·-------- ·------- -----------··---··-
--··--··-·--·- - ·-- .. ---- -"T"------------r-.----.-------
EMPTY WASTE DRUMS 83 Gal. Waste Orum -

-
--·•- -----·- -·------ -----r----- ------•-----------

. --·--- -- - . -- ... ,._ - ------ -----

H-2-87594 

H-2-87594

--- . ---·- --- - -·------ ------·----- _____________ .....,... _____ 05 GFE ---05-XXX 

05 GFE ---05-XXX 

- -- -
· 06 GFE --06-106

07 GFE ---07 -XXX 

EMPTY WASTE DRUMS _______________ 55Gal. WasteOn.m 
. _ _ . .. _ . _ ___ __ _ Oralh & Schrader Desi� wj Cake Sland 

H-2-87594

- -----·- - ··-•-··---·-- --- ·------------·------ --- ... --- ------1 ORGANIC SNIFFER ___ · ______ Orum Or{llllic SniHer __ -------- -- ---
.. - ------. -- - ·--- -·- - ----------·-------- --- . -

H-2-87594

. ----···•···-· -------·-· ------------- - ··----·----- - .. -- -· ·- --- -
1 BOX NOA EOl)IPMENT _ ---- --·-·--- JO'l x 10W x 12'H ____________ _ __ ..... 

- ---- -
PORTABLE TOOLING

. --- ---- - - --- - . ··-·-· ----- --·- -- ----·-·-------- ... 
. _ _____ _ __ Misc. Glovebox Tools ·--- ------

H-2-87620

9.6 GOVERNMENT FURNISHED EQUIPME,.T UST 
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9.6 Long Lead Procurement List: 

1. Long lea·d procurement items are defined as those items that must be procured prior to award 
of the construction contract in order to achieve key project completion milestones. No equipment 
items have been identified that meet this definition. However, to minimize risk to the project , the 
supercompaction equipment is recommended for early procurement based upon the following 
arguments. 

2. UE&C is requesting DOE•RL to strongly consider an early procurement of the WRAP 1 
supercompactor and girth compactor equipment. Our definition of early procurement for this 
equipment consists of a· competitive bid .procurement such that an award is made during the Title 
II design. This will provide some significant benefits to the project. It will allow a firm definition 
of the compaction equipment interfaces with the· glove box line to be established and confirmed 
with the successful vendor. It provides input from the successful vendor late in the Title II design 
that will allow a check to be performed and if required, appropriate adjustments made to the 
design package prior to the construction package procurement process. 

3. UE&C's technical justification for the early procurement request includes the following factors: 

a) Equipment Importance: The supercompactors and girth compactor represent a 
significant portion of the LLW/TRU waste process lines both from a unit operation and 
cost standpoint. Dependent upon the manufacturer selected to supply this equipment, 
the design could be significantly impacted if the equipment configuration deviates from 
the arrangement used in the detail design. Due to the uniqueness and limited availability 
of proven supercompaction/girth compaction equipment in the market place, the risk for 
a significant design impact to occur during a competitive procurement process is high. 

bl Demonstrated Technology: The WRAP 1 design for the TRU waste process line 
integrates a unique equipment arrangement that reduces the 55 gallon drum diameter 
sufficiently to allow placement of the supercompacted puck inside a 55 gallon drum. 
There are a limited number of vendors world wide that can supply proven technology 
for this application. Based upon UE&C's WRAP 1 design research and BNF pie expertise 
in this application, proven and commercially demonstrated technology can be provided 
by two vendors (NGK, Fontjaigne) as identified in the Title I compaction study. The 
equipment supplied by these vendors is based upon an adaptation of standard metal 
forming equipment applications (girth compactor) which will provide the project a high 
confidence factor for success. Additionally, it is highly desirable that the same vendor 
that supplies the girth com pact or . supplies the supercom pact or. This provides for 
incorporation of a demonstrated supercompactor design in the girth compactor frame 
design, use of a common hydraulic supply system for the LLW/TRU compaction 
equipment, integration of the drum feed system for the two units, and spare part 
commonality , 

cl Design Team Continuity: Due to the significance of the compaction equipment 
configuration on the design it is highly desirable to take advantage of the WRAP 1 
design team expertise in participating in an early procurement process for this equipment 
during Title II. The ability to review the successful equipment vendor' s submittals and . 
integrate the selected equipment into the Title II design is invaluable in terms of 
minimizing design rework and associated costs during construction and Title 111 . 
Recommendation is made to include a technical WHC and UE&C/BNFL representative 
on the source selection based procurement. 

9 .6 LONG LEAD PROCUREMENT UST 
03/17 /92 
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4. In summary, UE&C has ascertained that in the best interest of the WRAP 1 project, 
competitive procurement of the super/girth compactor equipment during Title II is highly 
recommended . This will substantially reduce the risk of cost impacts during construction, and 
considerably enhance the procurement process of obtaining commercially demonstrated 
technology at competitive prices. To accommodate any RCRA permit construction start 
restrictions and funding limitations, we would recommend the early procurement content be 
limited to having the successful vendor providing the equipment design only during Title II and 
releasing the vendor for fabrication after all DOE/Facility Permit hold dates for construction start 
have been achieved. 

9.6 LONG LEAD PROCUREMENT LIST 
03 /1 7 /92 
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9. 7 Plant Management Egyioment List: 

9. 7 Pt.ANT MANAGEMENT EQUIPMENT UST 
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.. 

! AREi\! T AQ NO. 

WAAP MODULS 1 
PLANT MANAGEMENT EQUIPMENT UST 

NAME 

12 I ora-11-101 SHIMCVINDNNDB � IMC.1ll 
I 

12 I0.-12-UJ6 
I 
I 

I nu nc> ew-, � DC.01UU 

12 I ccs-11-101 I lfDB Ol'DATOll C:CN!DlZ NO. I 

1 z ! ocs-12-,os li1tAH901fflHDAC:CN3CUNO. 1 

12 I os-12-106 I TRANSl'0&Tt NDA c:cNSOIZ NO. z 

BY: WI.C 
CATE: 05 DECEMBER 1981 

'-IECHANICAL OESCJ:IIPTION 

I BJ!EST..U,DUfO l!NC.OSUJU! W.CO!mlOI l FJS 
WATIUASWI IOiElt. VCl • !lJ!CTllONtC:S I lflMA llEMCaUU WI CC::S. L<J. POWD 
stJ'ffl. Y. PNII. 1DMl!fAU. ffC. 

INDIA llEHC.CIIUU WI CC::S. L<J. .POWU 
SUPPLY. PAJIIS.1DMl!fAL1.ffC. INDIA llEHC.CIIUU WI CC::S. LO. POWD
SUPPLY. PNII. TDMl!fAl.1.ffC. I lflMA ill!!fa.OSUJU! Wt CC::S. L<J. POWD. 
SUffl.Y. PANS. 1DMl!fAU. ffC. I nMA4c::cNnl01. lUXIM DaJCTYl'!! CCNSOLZ 
WIOlT. lCEYB0AAD. • !L!CTilONtC:S - lX '111D1! I !fDIA ,coHnlOL aocw DESJCTYPE C:CHSOIZ 
WI ctT. JC!TBOAJlD. & !!U!Cnl0H1C:S - lX WTDI! 

I MIMA 4 CDl'ffllOL lUXlM Dl!SKTYPE CCHSOJJ! 
WIOlT. JCZTBOA&D. • !L!CTilOHIC::S - 2X '11102 

I NEMA' COJtt110L lUXlM Dl!SK TY1'!! CCNSOJJ! 
I WI en'. ICZTBOA.RD. • !L!CTilOHIC::S - 2X '111D1! I lfDIA 4C:C!ff1l0L lUXlM Dl!SKTTPE CCNSOU 
WIOlT. ICZTJIOARD. • !L!CTilOHIC::S - 2X '11101! I CCMPUT'l!ll WI MDIORY.nnDNL OISJt DJUV1!S. AHO
l'!JUPHDAL. • l'fE'I"N0RK IN'n!JUI AC! 

FIEF. OWQ. I 

11H-z-mq 

IK-2-mu 
I 
,K-,2-mu 
! 

jK-2-mu 

JK-2-m,2 

jK-2-177'2 

IH-l-177'2 
I 
IK-2-m,2 

12 I CPU-12-10, I DATA MANOlln'Sffn!M C!MTllAL.l'KOC:SSOR I CCNPUTEJl .,,, MEMORYJNTEJlNl. DISK ORJVU. AIID 
I 

• 
�� ,nn,1/CJlJCilff!JU'AC:Z 

IH-2-m,2 

12 I cav-12-10, 

12 I OIU-ll-101 1sr� WOllJCSt'ATION 

12 I 01u-12-1os I u.w PIICC!SIIHO WOJUCSI'ATION 

12 I OIU-1%-ICM 1nu PllOC!SllNO WOIUSTATION 

12 I OIU-ll-105 I u.w RWM PllCCESSINO WORKSI'ATION 

12 I OIU-12-IOI I TllU RWM PllCXESSINO WOIUSTATION 
! 

12 I OIU-12-lll / �OHIPAU.ETl2lNO WOlllCSI'ATION 

12 1 PR-12-urz 

12 j Pll-12-10'7 

12 I Plt-1:Z-ICII 
I 

12 I PR- 12-ui, 

! 12 I PR-12-110 

1:z 1n-1:z-u12 

12 1n-12-1a1 

12 i'TZ-12-ICII 

I 

I SHJMCV oma PRUff'l!R 

I AUTO OUloaD VEHICJt SYST'!M Tl!lU,UNM. 
I 

! SHJMCV omaTEJUUNM. 
I 

I TilUPACr SI' ATION lElMINM. 

12 , UA-12-110 , FACUT'll!SAl.AAMANNUNCATOll 

I NEMA 4 INDUS1'1UAL lDMINM. 
Wien'. XZTBOA.RD. • Ell!CT'llOHIC::S 

I lfDIA 4 INDtJSl'JUAL.·nRMINM. 
WtOlT. ICZTJICAAD. • !L!CTilOHtC::S I nMA 4 INDusnuAL. l"DMINM. 
11/IClT. JCZYBCAAD. • !L!CTilONIC::S 

) NEMA4 INDUST1UA!. �""'-
I WICtT. lCZT110All0. • fLECl'11.ONlC::S 
/ NEMA 4 INDUS'nUA!. TUMINA1. 
I WI CRT. XZYBOAAD. • !UCTilONlC::S 
I �4 INOUSI1UA1. 'IEU4INA1. 
I w, en'. JCEYBOAaD. • !L!CTilOHIC::S 

I wt DI! C>,R IUAG2 DOT MATIWC PlllNTll 
I 

1MONOCHllOMl!ClTT!llMJNA1. 
I WI ia!TBOARD. • fUCnlONlC::S 

I MONOCHROMJl CllTT!llMJNM. 
WI ICZYB0AllD. • l!IJ!CT'llOHIC::S 

I MONOCHROMI! CllTTI!JlMJNAJ. 
I WIICETIIOAIIJl.•!U!CntOHIC::S 

I MONOCHROMII CllTT!RMINM. 
Wt ICETIIOAIIJl, A !Uen(OHIC::S 

; MONOCHROMI! CllTT!llMJNM. 
I WI ICJ!'YBOAJlD. & l!IJ!CT'llONTC::S 

!K-2-mu 

!H-2-177'3 ,: 
I l 
!K-2-mu 

jH-2-177'3 I 
' 
K-2-m,3 

·K-2-mu , 

H-2-ffl4l 

•H-2-mu 
i 

!H-2-mu 

!K-2-m4l 

,K-2-m,2 

•H-2-m,2 

1H-,-mu 

1K-2-mu ·" 

K-2-mu 

1 !'EMA 12SURPACE MOU!l'raD ANNUNCATOR PANE1. · , K-l-ffl'I 
'W1NDOWS4 HIOH IY6 W1D1! 

l'MSEQUIP. Wl<3 

9. 7 Pl.ANT MANAGEMENT EQUIPMENT UST 



0 

WRAPFAOUTY. D01-RL 
OI-ACOS-91AL11948 

9.8 Radiological Instrumentation List: 
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AREA TAG NO. 

T2 BCAM-12-101 

12 ACAM-12-1 02 

12 BCAM-1 2-103 

12 ACAM-1 2-1 04 

12 GMON-12·105 

12 GMON-1 2- 1 06 

. l2 GMON-1 2-1 07 

12 GMON-12-108 

12 ACAM- 12-109 

12 ACAM-12-110 

QTY 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.001 

WRAP MODULE 1 
RADIOLOGICAL INSTRUMENTATION LIST 

NAME MECHANICAL DESCRIPTION REF. DWG. 

BET A VENTILATION OUTPUT: 1 ea 4-20mA, 2 ea relay. 1 A, 1 20VAC H-2-87744 
DUCT MONITOR POWER: 120 VAC, 0.3A 

SIZE: 15.50.(H) x 15.50.(0) x 25.oo-(W) 

ALPHA VENTILATION OUTPUT: 1 ea 4-20mA, 2 ea relay, 1 A, 1 20VAC H•2-87744 
DUCT MONITOR POWER: 120 VAC, 0.5A 

SIZE: 13_75•1H1 x 12.50•101 x , s.00·1w1 

BET A VENTILATION OUTPUT: 1 ea 4-20mA, 2 ea relay. 1 A, 1 20VAC H-2-87744 
DUCT MONITOR POWER: 120 VAC, 0.3A 

SIZE: 15_50•1H1 x 15_50•101 x 2s.00·1w1 

ALPHA VENTILATION OUTPUT: 1 ea 4-20mA, 2 ea relay . 1.A. 1 20VAC H-2-87744 
DUCT MONITOR POWER: 120 VAC, O.SA 

SIZE: i 3.75"(H) x 12.so·101 x 1 s.00·1wi 

ROOM GAMMA' OUTPUT: 1 ea 4-2-mA, 3 ea relay. 1 A, 1 20VAC H-2-87744 
MONITOR POWER: 1 20VAC, 0.2A 

size:. a.00·1H1 x 1 :r.20·101 x 3.00·1w1 

ROOM GAMMA OUTPUT: 1 ea 4~2-mA, 3 ea relay,. ·1 A . 1.2()VAC H-2-87744 
MONITOR POWER: 1 20VAC, 0.2A . 

.. 
SIZE: a.oo· 1H1 x 1 J.20· 101. x 3.oo· 1w1 

ROOM GAMMA OUTPUT: 1 ea 4-2-mA, 3 ea relay, 1 A, 1 20VAC H-2-87744 
MONITOR POWER: 1 20VAC, 0.2A 

- s1zE: a.00·1H1 x 13.20·101 x 3.00·1w1 

ROOM GAMMA OUTPUT: 1 ea 4-2-mA, 3 ea relay, 1 A. 1 20VAC H-2-87744 
MONITOR POWER: 120VAC, 0.2A 

SIZE: a.oo-1H1 x 13.20·101 x 3.00" (Wl 

ROOM ALPHA OUTPUT: 1 ea 4-20mA, 2 ea relay, 1 A , 1 20VAC H-2 -87744 
CONTINUOUS AIR POWER: 120 VAC, O.SA 
MONITOR SIZE: , 3.75" !Hl x 12.so· 101 x 1 s.00· 1w1 

ROOM ALPHA OUTPUT: 1 ea 4-20mA, 2 ea relay, 1 A , 120VAC H-2-87744 
CONTINUOUS AIR POWER: 120 VAC, a.SA 

. MONITOR SIZE: 13.75.(Hl x 12.so· 101 x 15.00"(W) 

12 ACAM-12-111 1 ROOM ALPHA OUTPUT: 1 ea 4-20mA, 2 ea relay, 1A, 12aVAC H-2-87744 
CONTINUOUS AIR POWER: 120 VAC, a.SA 
MONITOR SIZE: 13.75.(Hl x 12.so·101 x 15.00"(Wl 

12 ACAM-12-112 1 ROOM ALPHA OUTPUT: 1 ea 4-20mA, 2 ea relay. 1 A, 1 20V AC H-2-87744 
CONTINUOUS AIR POWER: 120 VAC, a.SA 

· MONITOR SIZE: 13.75"(HI x 12.so·101 x 1 s.ao·1w1 

12 BCAM-12-113 1 ROOM BETA OUTPUT: 1 ea 4-20mA. 3 ea relay . 1 A , 1 2aVAC H-2-87744 
CONTINUOUS AIR POWER: 120 VAC, a.3A 
MONITOR SIZE: 1 s.so· 1H1 x 1 S.SO" (D) x 25.aO" (W) 

12 BCAM-12-114 1 ROOM BETA OUTPUT: 1 ea 4-20mA, 3 ea relay , 1 A, 1 20VAC H-2 -87744 
CONTINUOUS AIR POWER: 120 VAC, 0.3A 
MONITOR SIZE: 15.SO" (H) x 15.50" (0) x 25.00" (W) 

Radiological lnetNmentation Wat 03/18/92 



WRAPFAaUTY,DOE-RL 
DE·AC06-91RL 11946 

AREA TAG NO. 

12 BCAM-12-115 

12 BCAM-12-116 

12 BCAM-1 2 -1 44 

12 ACAM-12-145 

12 SMON-12-120 

12 SMON-1 2 • 1 2 1 

12 SMON· 1 2- 1 22 

12 SMON-12-123 

12 SMON-12-124 

12 SMON-12-125 

12 SMON• 1 2· 1 26 

12 SMON- 12-1 27 

12 SMON-12-128 

12 SMON-12-129 

QTY 

1 

1 

, 

, 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Radiological lnatrumentation List 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODULE 1 
RADIOLOGICAL INSTRUMENTATION LIST 

NAME MECHANICAL DESCRIPTION REF. DWG . 

ROOM BETA OUTPUT: 1 ea 4·20mA, 3 ea relay, 1 A, 120VAC H-2-87744 
CONTINUOUS AIR POWER: 120 VAC, 0.3A 
MONITOR SIZE: 15.sO· (H} x 15.so· (0) x 25.oo· (W) 

ROOM BETA OUTPUT: 1 ea 4-20mA, 3 ea relay , 1 A, 1 20VAC H-2-87744 
CONTINUOUS AIR POWER: 120 VAC, 0.3A 
MONITOR size: 1 s.so· ,H1 x 1 s.so· 101 x 2s.oo· (w1 

ROOM BETA OUTPUT: 1 ea 4-20mA, 3 ea relay, 1 A, 1 20VAC H-2•87744 
CONTINUOUS AIR POWER: 120 VAC, 0 .3A 
MONITOR SIZE: 1 s.so-(H} x 15.50. (0) x 25.00" (W) 

ROOM ALPHA OUTPUT: 1 ea 4-20mA, 3 ea relay, 1 A, 1 20VAC H-2-87744 
CONTINUOUS AIR POWER: 120 VAC, O.SA 
MONITOR SIZE: 13.75"(H} x 12.50"(0) x 15.00"(W) 

SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 120 !vAC, 0. lA 
MONITOR size: s.SO"(Hl x s .sO(Dl x 7 .so· 1w i 

SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 120 VAC, 0 . lA 
MONITOR SIZE: 5.50"(Hl x 6.50(0) x 7.50"(W) 

SURAFCE OUTPUT: None H-2-87744 
CONT AMl~A TION POWER: 120 VAC, 0. 1 A 
MONITOR SIZE: 5.50.(H) x 6.50(0) x 7.50.(W) · 

SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 120 VAC, 0. 1 A 
MONITOR SIZE: 5.50"(H) x 6.50(0) x 7.SO" (W) 

SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 120 VAC, 0. 1 A 
MONITOR SIZE: s.so· ,Hi x 6.so,01 x 1 .so· (Wl 

SURFACE OUTPUT: None H-2-.87744 
CONTAMINATION POWER: 120 VAC, 0 . 1 A 
MONITOR SIZE: 5.SO"(H) x 6.50(0) x 7.50"(W) 

SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 120 VAC, 0 .1 A 
MONITOR SIZE: s .so· (Hl x 6.so,01 x 1 .so· (Wl 

SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 120 VAC, 0.1 A 
MONITOR s1zE: s.so·(Hl x 6.SO(Dl x 1 .so·(w1 

SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 1 20 VAC, 0. 1 A 
MONITOR SIZE: 5.SO"(H) x 6.50(0) x 7.SO"(W) 

SURFACE OUTPUT: None H-2-87744 
CONT AMINA Tl ON POWER: 120 VAC, 0.1 A 
MONITOR SIZE: 5.50.(H) x 6.50(0) x 7.50" (W) 

03 / 18 /92 



WRAP FACILITY, DOE•RL 
OE-ACOS-91 RL 1 1948 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODULE 1 
RADIOLOGICAL INSTRUMENTATION LIST 

AREA TAG NO. QTY . NAME MECHANICAL DESCRIPTION REF. DWG. 

12 SMON-1 2· 1 30 1 SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 120 VAC, 0. 1 A 
MONITOR size: s.so·tHI x 6.50101 x 1.50•1w1 

12 SMON-12-131 , SURFACE OUTPUT: None H-2°87744 
CONTAMINATION POWER: 120 VAC, 0. 1 A 
MONITOR size: s.so·1H1 x 6.50101 x 1 .so·1w1 

12 SMON-1 2· 1 32 1 SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 1 20 VAC, 0. 1 A 
MONITOR SIZE: 5.5o·tH) x 6.50(01 x 7.50.(W) 

12 SMON-1 2· 1 33 1 SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWE.A: 120 VAC, 0.1 A 
MONITOR SIZE: 5.50-(H) x 6.50(0) x 7.so·tw) 

12 SMON-1 2-1 34 1 SURFACE OUTPUT: None H-2-87744 
CONTAMINATION POWER: 1 20 VAC, 0. 1 A 
MONITOR size: 5_50•1H1 x 6.50101 x 1.50·1w1 

12 HFM-12-135 1 HANO ANO FOOT OUTPUT: None H-2-87744 
MONITOR POWER: 120 VAC, 1.0A 

SIZE: 61.40.(H) x 42. 10·101 x 22.3-(W) 
. . 
· 12 HFM-12-136 1 HANO ANO FOOT OUTPUT: None H-2-87744 

MONITOR POWER: 120 VAC, 1 .OA 
SIZE: 61.40.(H) x 42. 10.(0) x 22.3.(W) 

12 CDAM-12-137 1 CRITICALITY DAT A OUTPUT: 8 ea 4-20mA, 1 ea relay, 2A, 1 20VAC H-2-87744 
ACO. MODULE POWER: 120 VAC, 6.0A 

s1zE: 44.oo-(HI x 15.00·(01 x 49.oo·(wi 

12 OAS-12-138 1 OPERATOR AIR OUTPUT: None H-2-87744 
SAMPlER POWER: 0.25 HP, 1 20 VAC, 5.0A 

SIZE: 11.00-(H) x 17.75" (Ll x 7.00" (W) 

12 OAS-12~139 1 OPERATOR AIR OUTPUT: None H-2-87744 
SAMPLER POWE.A: 0.25 HP, 120 VAC, 5.0A 

SIZE: 11 .00~(Hl x 17 .75" (Ll x 7.00" (Wl 

12 OAS-12-140 1 OPERATOR AIR OUTPUT: None H-2-87744 
SAMPlER POWER: 0.25 HP, 1 20 VAC, 5.0A 

SIZE: 11 .00-(H) x 17.75" (Ll x 7.00" (W) 

12 OAS-12-141 1 OPERATOR AIR OUTPUT: None •· . H-2-87744 
SAMPlER POWE.A: 0.25 HP, 120 VAC, 5.0A 

SIZE: 11.oo·(H) x 17.75-(Ll x 7.oo-(W) 

12 SC-1 2-1 42 , SMEAR (SAMPlEl OUTPUTS: None H-2-87744 
COUNTERS POWE.A: 1 20 VAC, 0.25A 

SIZE: 11,50•1Hl x 14.00"(0) x 6.00"(W) 

12 BPMP-12-101 1 BET A SAMPlE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 1 20 VAC, 6.0A 

SIZE: 9.25" (H) x 17 .75"(Ll x 7.00"(Wl 

RadiojoQica, lnetrumentation ·wet 03/1 S/92 
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AREA TAG NO. 

12 APMP- 1 2- 1 02 

12 BPMP-12· 1 03 

12 APMP-12·104 

12 APMP-12-109 

12 APMP-1 2- 1 1 0 

12 APMP-12-111 

12 APMP-12-112 

12 BPMP-12-113 

12 BPMP-12-114 

12 BPMP- 1 2· 1 1 5 

12 BPMP-12-116 

12 BPMP-12-1 44 

12 APMP-12-145 

12 SC-12-143 

QTY 

1 

1 

1 

1 

1 

1 

1 

1 

1 

, 

1 

, 

1 

1 

Radiological ln• trumentation Li• t 

UNITED ENGINEERS & CONSTRUCTORS 
PToject No. 6237.00i 

WRAP MODULE 1 
RADIOLOGICAL INSTRUMENTATION LIST 

NAME MECHANICAL DESCRIFTION REF . DWG . 

ALPHA SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.25"(Hl x 17.75"(L) x 7.00"(Wl 

BET A SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.25"(H) x 11.15•1L) x ,.00·1w1 

ALPHA SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.25.(H) x 17.75.(L) x 7.00"(W) 

ALPHA SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.25"(H) x 17 .75"(L) x 7 .00"(W) 

ALPHA SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: Q.25 HP, 120 VAC, 6.0A 

SIZE: 9.25"(H) x 17.75"(L) x 7 .00"(W) 

ALPHA SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.25"(H) x 17.75"(L) x 7.00"(W) 

ALPHA SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.25"(H) x 17.75"(L) x 7.00"(W) 

BET A SAMPLE AIR OUTPUT: None .. H-2-87744 , 

PUMP POWER: 0.25 HP, 120 VAC, 6.0A 
SIZE: 9.25"(H) x 17 .7S"(L) x 7 .00"(Wl 

BET A SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.25"(H) x 17.75"(L) x 7 .00"(W) 

BET A SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.25"(H) x 17 .7S"(L) x 7.00"(W) 

BET A SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120. VAC, 6.0A 

SIZE: 9.25"(H) x 17 .7S"(L) x 7 .00"(W) 

BET A SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.2S"(H) x 17.75"(L) x 7 .00"(W) 

ALPHA SAMPLE AIR OUTPUT: None H-2-87744 
PUMP POWER: 0.25 HP, 120 VAC, 6.0A 

SIZE: 9.25"(H) x 17.75"(L) x 7.00"(W) 

SMEAR !SAMPLE) OUTPUT: None H-2-87744 
COUNTERS POWER: 0.25 HP, 120 VAC 

size: 1, .so· IHI x 14.oo· !Ll x s.oo· 1w, 

03 / 1 8 /92 
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9 .9 STACX EFFLUENT ANALYZERS UST 
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AAEA TAG NO. 

12 APMP-1 2-1 50 

12 APMP-12-151 

12 BPMP-1 2-1 52 

12 ACAM-12-1 51 

12 BCAM-12-152 

12 FCT-12-152 

QTY 

1 

1 

1 

1 

1 

, 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.001 

WRAP MODULE 1 
ST ACK EFFLUENT ANALYZERS LlST 

NAME MECHANICAL DESCRIPTION AEF. DWG. 

RECORD SAMPlE AIR OUTPUT: None H-2-87744 

PUMP POWER: 0.25 HP, 120 VAC, 6.0A 
SIZE: 9.25.(HI x 17.75.(Ll x 7.oo·(W) 

ALPHA SAMPlE AIR OUTPUT: None H-2-87744 

PUMP POWER: 0.25 HP, 120 ·vAC, 6.0A 
SIZE: 9.25.(HI x 17.75.(Ll x 7.oo·(w) 

BET A SAMPlE AIR OUTPUT: None H-2-87744 

PUMP POWER: 0.25 HP, 120 VAC, 6.0A 
SIZE: 9.25.(H) x 17.75.(Ll x 7.00•(W) 

ALPHA CONTINUOUS OUTPUT: 1 ea 4-20mA, 2 ea relay, 1 A, 1 20VAC H-2-87744 

AIR MONITOR POWER: 120 VAC, 0.5A 
SIZE: 13.75.(HI x 12.so·(Ol x 1 s .oo·tw) 

BETA CONTINUOUS OUTPUT: 1 ea 4-20mA, 3 ea relay, 1 A , 1 20VAC H-2-87744 

AIR MONITOR POWER: 120 VAC, 0.3A 
SIZE: 15.50.(H) x 15.so·(Ol x 25.oo·tw) 

FLOW COMPUTER/ OUTPUT: 4 ea 4-20mA, 2 ea AS-232C, 4 ea H-2-87744 

CONTROLLER relay, 2A, 120 VAC 
POWER: 1 20 VAC, 7 
SIZE: 7 

9.9 STACK EFFLUENT ANALYZERS UST 
03 /1 7 /92 
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9., o Closed Circuit Televisjon Ljst: 

9. 10 CLOSED CIRCUIT TELEVISION UST 
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WRAP FAQUTY. OOE-RL 
0E-AC06°91RL 11946 

AAEAI TAG NO. 
I 

09 TC--09-201 

09 TC--09-m 

07 ITC--07-301 

07 ITC--07-302 

07 I TC--07-331 

07 ITC--07-332 

07 I TC--07-333 

12 I TVM-12-101 

12 I TVc-12-~~1 

12 I TCX-12-101 

12 I TCX-12-102 

12 I TCX-12- 103 
I 
I 

12 j TCX-12-104 

12 I TCX-12-10.s 

07 I TCX--07-301 

07 j TCX--07-331 
I 

12 I n.t-12-101 

! 
12 I n.t-12-102 

I 
12 I n.t-12-103 

12 I n.t-12-104 
I 

12 ' n.t-12- 10.s 

07 TM-07-301" 

I 

WRAP MODULE 1 
Ct.OSEO CIRCUIT TEl.EVSION 

UST 

NAME 

I NOE/NOAA.REA CAMERANO. 1 
W/ MOTORIZED ZOOM. PAN. 'IILT 

I NDEINDAA.REA CAMERA.NO. 2 
W/MOTORIZED ZOOM. PAN, 'IILT 

I mu wASIE GLOVE BOX CAMERA.MO. 1 
W/ MOTOllIZED ZOOM. PAN. 'IILT 

I mu wASIE GLOVl! BOX CAMERA NO. 2 
WI MOTORIZED ZOOM.l'AN. 'IILT 

I 
"IllU WAS"m GLOVE BOX CAMERANO. 3 

W/ MOTORIZED ZOOM. PAN. TILT 

! LL W GLOVE BOX CAMERA NO. l 

i W/ MOTORIZED ZOOM. PAN 'IILT 

I LL W GLOVE BOX CAMERA NO. 2 

W/ MOTORIZED ZOOM. PAN. 'IILT 
I LL W GLOVE BOX CAMERA NO. 3 

I w, MOTORIZED ZOOM. PAN. 'IILT 

I VIDEO MAllUX swrrc:m:R 
20 VlDEO IN/ 10 VIDEO OUT 

I CAMERA CON"IROLLER . 

I CAMERA CON"!'ROL KFfBOARD NO. l 

<DISPA Tc:HER 'S CONSOLE) 

I CAMERA CON"!'ROL KFfBOARD NO. 2 

{NDE CONSOLE NO. l l 
i CAMERA CON1'ROL KEYBOARD NO. 3 

(NOE CONSOLE NO. 2) 

j CAM.ERA CON1'ROL KEYBOARD NO. -' 

I (-mA.MSPORT CONSOLE NO. 1 l 

I CAMERA CON"!'ROL KFfBOARD NO. 5 

I (1'RA.MSPORT CONSOLE NO. 21 

CAMERA CON"!'ROL KEYBOARD NO. 6 

UNITED ENGINEERS cl CONSTRUCTORS 

Pfojec:t No. 6237 .001 

BY: WLC 
12/02/91 

I MECHANICAL 
I DESCRIPTION 
I 120VAC3.5W 
lUVOe 102VA MAX 

I 120VAe3.5W 
11.S voe 102 VA MAX 

I 120VAC3.5W 
lU voe 102 VA MAX 

1120 VAC 3.5 W 
tUVOe 102VA MAX 

I 

120 V AC 3.5 W 

115Vt>e 102VA MAX 

I 120VAC3.5W 
i 11.S Vt)C 102 VA MAX 

120 VAC 3.5 W 

I 11.s vnc 102 v A MAX 

I 120VAC3SW 
115 Vt>e 102 VA MAX 

. 1120 VAC .£00 VA 

1120 V AC 250 W 

1120 VAC20 W 
JS H X 12..5" 0 X 19.0"" W 

I 120VAC:0 W 
3..5" H X 12.S' 0 X 19.0- W 

I 120VAC20 W 

! 3..5" H X 12..5" 0 X 19.0- W 

, 120VAC20W 

· 3..5" H X 12.S' 0 X 19.0- W 

: 120VAC20 W 

I 3..5" HX 12.S' 0 X 19.0-W 

I 120VAC20W 

i REF. DWG. , 
I 

I H-2-87743 I 
! 

I 

I H-2-877-43 / 
i 

I 
H-2-877-43 I 

' 

I H-2-87743 I 

! 
H-2-87743 I 

' 
1 H-2-87743 I 

Ii-2-87743 I 

I H-2-87743 i 
I 

' H-2-87742 I 

i ! 

I 

H-2-87742 I 
! 

i 
H-2-87742 I 

l 

K-2-87742 I 

K-2-an42 : 

H-2-87742 
I 

Ii-2-an42 
i 

I Ii-2-an,3 , 

UWAS"IE GLOVE BOX OPERATOR CONSOLE)l 3..5" HX 12..5" 0 X 19.0-W , 

I CAM.ERA CON"!'ROL KEYBOARD NO. 7 I l:ZOVAC20 W H-2-87743 : 

{LL W GLOVE BOX OPERA TOR CONSOLE) 3..5" H X 12..5" 0 X 19.0- W 

1 MONITOR NO. l i 120VAC60 W I K-2-an42 : 

I {DISPATCHER'S CONSOLE) i 16• W X 12 • H X l.S- 0 

i MONITOR. NO. 2 ! 120 VAC60 W H-2-87742 : 

I {NDE CONSOLE NO. 11 : 16" W X 12° H X 15" 0 

i MONITOR NO. 3 i l:ZOVAC60W Ei-2-87742 ; 

! !NOE CONSOLE NO. 2) i 16• W X l:? • H X l .S- 0 

. MONITOR NO. -' ; l:ZOVAC60W H- 2-87742 I 
' 
I (TRANSPORT CONOLSE NO. 11 '. 16" W X 12 • H X l.S- 0 

MONITOR NO. 5 120 VAC60 W K-2-8n42 

, !TRANSPORT CONSOLE NO. 21 16• W X 12 • H X !.S- 0 

MONITOR NO. 6 , 120 VAC60 W H-2-an43 

; (iRU WASTI:'. GLOVE BOX OPERATOR CONSOLE)! 16• W X 12 • H X l .S- D 

9 . 10 CLOSED CIRCUIT TEI.EVISION UST 



WRAPFAaUTY. DOE-RL. 
OE-AC06-91RL 11946 

AREAi TAG NO. 
I 

WRAP MODULE 1 
CLOSED CIRCUITTELEVSION 

LIST 

NAME 

I 07 I TM-o7-331 I MONITOR. NO. 7 
<LLW GLOVE BOX OPEJlATOR CONSOLE) 

12 IVCl-12-101 VIDEO CASSETIE R.ECOllDER NO. 1 

W/REAL TIME AND nME-1.APSED R.ECOllD 

ANDPLAYBACI: 

12 lva-12-102 I VIDEO CASSETIE RECOR.DER NO. 2 

I W/REAL TIME AND TIME-LAPSED R.ECOR.D 
AND PI.A YBACX 

9 . 10 CLOSED CIRCUIT TELEVISION LIST 

UNITED ENGINEERS & CONSTRUCTORS 
~ct No. 6237.00 1 

BY: WLC 
12/02/91 

MECHANICAL 
DESCRIPTION 

I 12DVAC60W 
us•w-x 12·Hx l.!"D 

-1 12D V AC .SO W 
l!"WXS-HX U-D 

I 12DVACSOW 
18" W X S- H X 1:r D 

CCTVEQ.WK3 

REF. DWG. : 

I 
H-2-87742 I 

I 

H-2-87742 : 
I 

I 
! 
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9.,, Bar Code Eayjcment List: 

9. 11 BAA CODE EQUIPMENT UST 
03/1 7 /92 
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WRAP FACILITY. OOE-RL 
OE-AC08-91RL 11946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237 .00 1 

AR'=1 

12 

12 

12 

12 I 
I I I 

TAG NO. I 

I 
BR-12-301 

BR-12-311 

WRAP MOOULE 1 
BAR COOE EQUIPMENT UST 

12 OECEMBER 1991 

NAME 

GB-07~01 TRU PRoc;;c~S 
GLOVE BOX 
10: ORUMS 
GB-07-307 TRU PROCESS 
GLOVE BOX 
ID: SAMPt.eS & BOTTt.ES 

BR-12-312 1 GB-07-307TRU PROCESS 
GLOVE BOX 
10: SAMPt.e PIGS 

BR-12-331 GB-07-101 U.W PROCESS 
GLOVE BOX 
10: DRUMS 

I 
MECHANICAL I REF. DWG. I 
DESCRIPTION 

I I ! 

I OUTPUT: 1 ea. AS-232C j 
POWER: 120 VAC 0.SA I 
HAND HELO SCANNEA 

H-2-87628 1 

I OUTPUT: 1 ea. AS-232C I H-2-87629 I 
POWEfl: 120VAC 1A I ' i 
F1XED SCANNEA ! I 
OUTPUT: 1 ea. AS-232C I H-2-87629 1 
POWEfl: 120 VAC 0.SA 

I 
I 
I 

HANO HELD SCANNER I ! 
I OUTPUT: 1 ea. RS-232C : H-2-87631 I 
POWEfl: 120 VAC 0.SA 1 I 

HAND HELD SCANNER 

12 1 BR-12-341 I GB-07-107 U.W PROCESS I OUTPUT: 1 ea. RS-232C , H-2-87632 , 
GLOVE BOX POWEfl: 120 VAC 1A 

I 
10: SAMPt.eS & BOTTt.ES F1XED SCANNER ! 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 ' 

BR-12-342 GB-07-107 U.W PROCESS 

1 

OUTPUT: 1 ea. AS-232C I 
GLOVE BOX POWEfl: 120 VAC 0.SA : 
10: SAMPI..S PIGS HAND HELD SCANNEA i 

, . BR-12-361 GB-07-401 TAU REST. WST. I OUTPUT: 1 ea. RS-232C i 
PROCESS GLOVE BOX POWEfl: 120VAC 1A i 
10: LIQUID CONTAINEAS FtXED SCANNER 

BR-12-362 GB-07 --401 TAU REST. wsr. J OUTPUT: 1 ea. AS-232C : 
PROCESS GLOVE BOX POWE~: 120VAC 0.SA . : 
I ,o: oRuMs I HANO HELD SCANNER I 

PROCESS GLOVE BOX .I POWER: 120 VAC 1A ' 
BR-12-370 1 GB-07-401 TAU REST. wsr .. I OUTPUT: 1 ea.-.RS-232C i 

· 10: SAMPI..S BOTT'l.ES . I FlXED SCANNER 
1 

BR-12-381 ! GB-07-101 u.w REST. wsr. ! OUTPUT: 1 ea. RS-232C : 

I 
PROCESS GLOVE BOX I POWER: 120 VAC 1A 
10: UOUIO CONTAINERS : FIXED SCANNER 

BR-12-382 1 GB-07-101 u.w REST. wsr. I OUTPUT: 1 ea. RS-232C : 
PROCESS GLOVE BOX I POWER: 120 VAC a.SA , 
10: DRUMS I HANO HELD SCANNER · 

BR-12-390 GB-07-101 u.w REST. wsr. 

1

, OUTPUT: 1 ea. Rs-232c : 
PROCESS GLOVE BOX POWER: 120 VAC 1A 
10: SAMPI..S BOTT'l.ES FlXED SCANNER 

BR-12-201 I NOA/NOE CAROUSEL ! OUTPUT: 1 ea. RS-2:32C : 
. I I POWEfl: 120 VAC 1A 

10: DRUMS I FlXED SCANNEA 
BR-12-219 1 CV-09-10! BOX NOE I OUTPUT: 1 ea. RS-232C : 

j POWER: 120 VAC 0.SA 
10: BOXES I HANO HELD SCANNER 

BR-12-221 I PROCESS CAROUSEL , OUTPUT: 1 ea. AS-232C : 
1 : POWER: 120 VAC 1A 
I 10: DRUMS ! FlXED SCANNER 

BA-12-101 I CR-OS-1a1 PAUET STORAGE,j OUTPUT: 1 ea. RS-232C : 
I RETrUEVAL POWER: 120 VAC a.SA 
! 10 : DRUMS · HANO HELD SCANNER 

9. 11 BAA CODE EQUIPMENT UST 

H-2-87632 I 
; 
I 

H-2-87633 I 
I 
I 

H-2-87633 I 
; 

H-2-87633 I 

H-2-87634 ! 

H-2-87634 , 

H-2-87634 ! 

H-2-87717 : 

H-2-87718 I 

H-2-87719 : 

H-2-87594 



WRAPFAaUTY. DOE-RL 
DE·AC06-91AL 11946 

AREAi 
I 

12 1 

12 

12 I 
12 

TAG NO. 

SR-12-102 

SA-12-103 

Dc-12-101 

DC-12-301 

I 

UNITED ENGINEERS & CONSTRUCTORS 

PN,iect No. 6237 .00 1 

WRAP MODULE 1 
BAR CODE EQUIPMENT UST 

12 DECEMBER 1991 

NAME 
I 

MECHANICAL 
I DESCRIPTION 

OS-05-101A RE{..11:IVING ORU1 OUTPUT: 1 ... RS-232C I 
SCALE CONVEYOR POWER: 120 VAC 0.5A 
10: DRUMS HAND HEU) SCANNER 
OS-05-101B SHIPPING ORUM I OUTPUT: 1 ea. RS-232C j 
SCALE CONVEYOR POWER: 120 VAC 0.SA I 
ID: DRUMS HANO HEU) SCANNER 
SHIPPING/RECEIVING INPUT: 1 ea. RS~ . I 
MULTI-DROP TERMINAL OUTPUT: 1 eL RS-232C 
CONCE~TER POWER: 120 VAC 0.SA 

REF. OWG. 

H-2-87594 

H-2-87594 

PROCESS TRU GLOVE BOXES I INPUT: , ea. RS~ I 
MULTI-DROP TERMINAL OUTPUT: 1 ea. RS-232C , 

I CONCE~TER I POWER: 120 VAC O.SA 

12 OC-12-331 I PROCESS u.w GLOVE BOXES j INPUT: 1 ea. RS~s · 

I 
MULTI-DROP TERMINAL I OUTPUT: 1 ea. RS-232C I 
CONCE~TER POWER: 120 VAC O.SA : 

I 12 

I 
BP-12-120 1 SHIPPING/RECEIVING INPUT: 1 ea RS-232C 

I 
H-2-87594 I 

· BAR CODE PRINTER POWER: 120 VAC 3A 
1 S.75"L X 10.5-W X 1 -4.2"H 

12 

I 
BP-12-121 I SHIPPING/RECEIVING I INPUT:, .. RS-232C I H-2-87594 1 

BAR CODE PRINTER POWER: 120 VAC 3A 
I 18.75"l X 10.5-W X 1-4.~ 

9 . 11 BAR CODE EQUIPMENT UST 



M 

WAAPFACUTY.0OE~L 
0E-AC0S-91RL11948 

9. 12 Instrument Index: 

9. 12 INSTRUMENT INOEX . 
03/17 /92 

. ... 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 
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~ 

WRAP FAC1UTY, OOE-RL 
OE-AC06-91RL 11946 

WRAP MODULE l PRELIMINARY INSTRUMEN'.r 

TAG NUMBER SERVICE REMARKS 

OS-HS -l03A Ship/Racv Forklift Door 
0/C Sw. 

OS-HS -103B Ship/Recv Forklift-Door 
0/C Sw. 

OS-HS -104 Ship/Recv AGV Door 
H/0/A and 0/C sw. 

OS-HS -l06A cv-os-101A Index Conveyor 
'i:J./0/A Sw. 

OS-HS -106B cv-oS-lOlA Index Conveyor 
Start/Stop P.B. 

OS-HS -l06C CV-05-lOlA Index Conveyor Index Clutch 
H/O/A Sw. 

OS-HS -l07A os-os-101A Weigh Conveyor 
H/O/A Sw. 

OS-HS -1078 DS-05-lOlA Weigh Conveyor 
Index P.a. 

OS-HS -l08A cv-os-101s Index Conveyor 
H/O/A Sw. 

OS-HS -108B cv-os-101a Index Conveyor Index Clutch 
H/O/A Sw. 

OS-HS -l09A cv-os-102 Index Conveyor 
H/O/A Sw. 

OS-HS -1098 cv-os-102 Index Conveyor 
Start/Stop P.a. 

OS-HS -l09C cv-os-102 Index Conveyor Index Clutch 
H/0/A Sw. 

OS-HS -llOA OS-OS-101B Weigh Conveyor 
H/O/A Sw. 

OS-HS -1108 DS-OS-101B Weigh Conveyor 
Index Sw. 

OS-WE -l07A DS-OS-lOlA Weigh Conveyor 

OS-WE - 107B DS-OS-lOlA Weigh Conveyor 

OS-WE -llOA OS-OS-101B Weigh Conveyor 

OS-WE -110B DS-OS-101B Weigh Conveyor 

OS-WIR -107 OS-05-lOlA Weigh Conveyor · 
Weight Label Printer 

05-WIR -110 os-OS-101B Weigh Conveyor 
Waight Label Printer 

OS-WIT -107 os-oS-lOlA Weigh Conveyor 

OS-WIT -110 OS-OS-101B Weigh Conveyor 

os- xs -l06A CV-OS-lOlA Index Conveyor 
Rope Switch 

9 . 12 INSTRUMENT INDEX 
0 3 /1 7 /92 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

INDEX 

P'LOWSHEET 

H-2-87S94 

H-2-87S94 

H-2-87S94 

a-2-a1s94 

H-2-87S94 

H-2-87S94 

H-2-87594 

H-2-87S94 

H-2-87S94 

H-2-87S94 

H-2-87594 

H-2-87594 

H-2-87S94 

H-2-87S94 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87S94 

H-2-8 7 594 

H-2-8 7 594 

H-2-87S94 

H-2-87594 

H-2-87594 

H-2 - 87594 



WAAPFACUTY, DOE-RL 
DE·AC06-91RL 11948 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.001 

WRAP MODULE l PRELIMINARY INSTRUMENT IHDE% 

TAG HUMBER SERVl: CE REMARJCS 

os-xs 

OS-XS 

os-xs 

os-xs 

os-xs 

os-xs 

os-xs 

OS-XS 

OS-ZEV 

OS-ZEV 

OS-ZEV 

os-zs 

os-zs 

os-zs 

os-zs 

OS-ZS 

OS-ZS 

os-zs 

os-zs 

os-zs 

05-ZSC 

05-ZSO 

07-CAM 

07-CAM 

-l06B cv-05-lOlA Index Conveyor 
Rope Switch 

-l07A DS-05-lOlA Weigh Conveyor 
Rope Switch 

-107B DS-05-lOlA Weigh Conveyor 
Rope Switch 

-108A cv-os-101B Index Conveyor 
Rope Switch 

-108B cv-os-101B Index conveyor 
Rope Switch 

-l09A cv-05-102 Index Conveyor 
Rope S;,,,. 

-109B cv-os-102 Index Conveyor 
Rope Sw. 

-llOA DS-05-101B Weigh Conveyor 
Rope Sw. 

-106 CV-05-lOlA Index Conveyor Index Clutch 

-108 CV-05-101B Index Conveyor Index Clutch 

-109 cv-os-102 Index Conveyor Index Clutch 

-105 Ship/Recv AGV Door 
Cleared Photoeye 

-106 cv-oS-lOlA Index Convey~r 
End Position P.E. 

-107 DS-05-lOlA Weigh Conveyor 
Loade P.E. 

-lOSA cv-05-101B Index Conveyor 
Conveyor Full P.E. 

-l08B CV-05-101B Index Conveyor 
Loaded P.E. 

-l09A cv-05-102 Index conveyor 
Conveyor Full P.E. 

-l09B cv-05-102 Index Conveyor 
Conveyor Loaded P.E. 

-llOA DS-05-lOlB Weigh Conveyor 
Loaded P.E. 

-llOB DS-05-101B Weigh Conveyor 
Overrun P.E. 

-104 Ship/Recv AGV Door 

-104 Ship/Recv AGV Door 

-322 GB-07-309 Exit Glove Box Exit Air Duct 

-352 GB-07-103 Exit Glove Box Air Outlet Duct 

9 . 12 INSTRUMENT INDEX 
03/17 /92 

FLOWSHEET 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-875.94 

H-2-87594 

H-2-87594 

H-2:-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87594 

H-2-87630 

H-2-87632 



M 

WRAP FACILITY. DOE-RL 
OE-ACOS-91 RL 11948 

TAG NUMBER 

07-CAM 

07-CAM 

07-!'I 

07-FI 

07-!'I 

07-FI 

07-FSL 

07-FSL 

07-FSL 

07-FSL 

07-FT 

07-FT 

07-FT· 

07-FT 

07-NY 

07-NY 

07-NY 

07-NY 

07-NY 

07 -NY 

07-NY 

07-NY 

07-NY 

07 -NY 

-372 

-392 

-321 

.;.351 

-371 

-391 

-321 

-351 

-371 

-391 

-321 

-351 

-371 

-391 

-301 

-311 

-312 

-321 

-341 

-361 

-362 

-370 

-381 

-382 

UNITED ENGINEERS & CONSTRUCTORS 
~oject No. 8237.001 

WRAP MODULE l PRJ!:LIMINAR.Y INSTRUMEHT IND!:% 

SERVICE REMARKS P'LOWSHEE'J: 

GB-07-401 TRU Rest. G. B. Air Outlet Duct H-2-87633 

GB-07-401 LLW RWM Glove Box Air Outlet Ou H-2-87634 

GB-07-309 Exit Glove Sox HEPA Filter H-2-87630 

GB-07-103 Orum Exit Glove Sox Air Outlet H-2-87632 

GB-07-401 TRU Rest. Glove Box Air Outlet H-2-87633 

GB-07-401 LLW RWM Glove Box Air Outlet HE H-2-87634 

GB-07-309 Exit Glove Box HEPA Filter H-2-87630 

GB-07-103 Crum Exit Glove Sox Air Outlet H-2-87632 

GB-07-401 TRU Rest. Glove Box Air Outlet H-2-87633 

GB-07-401 LLW RWM Glove Sox Air Outlet HE H-2-87634 

GB-07-309 Exit Glove Box HEPA Filter H-2-87630 

GB-07-103 Crum Exit Glove Sox Air Outlet H-2-87632 

GB-07-401 TRU Rast. Glove Sox Air Outlet H-2-87633 

GB-07-401 LLW RWM Glove Box Air Outlet HE H-2-87634 

GB-07-307 Compart Glove Box 
Bar Code Scanner 
GB-07-307 Compact Glove Box 
Bar Code Scanner 
GB-07-307 Compact Glove Box 
Bar Coda Scanner 
GB-07-101 Orum Entry Glove Box 
Bar Code Scanner 
GB-07-103 Crum Open Glove Box 
Bar Code Scanner 
GB-07-401 TRU Rest. Glove Box 
Bar Code Scanner 
GB-07-401 TRU Rest. Glove Box 
Bar Code Scanner 
GB-07-401 TRU Rest. Glove Box 
Bar Coda Scanner (sample bottles) 
GB-07-401 LLW RWM Glove Box 
Bar Coda Scanner 
GB-07-401 LLW RWM Glove Box 
Bar Code Scanner 

H-2-87629 

H-2-87629 

H-2-87629 

H-2-87631 

H-2-87632 

H-2-87633 

H-2-87633 

H-2-87633 

H-2-87634 

H-2-87634 

9 . 12 INSTRUMENT INDEX 
03/17192 



WRAPFAOUTY.DOE-RL 
DE·AC06-91RL 11946 

TAG NUMBER 

07-NY 

07-POA 

07-POA 

07-POA 

07-POA 

07-POA 

07-POA 

07-POA 

07-POA 

07-POI 

07-POI 

07-POI 

07-POI 

07-POI 

07-POI 

07-POI 

-390 

-303 

-313 

-323 

-333 

-341 

-353 

-373 

-393 

-301 

-311 

-321 

-331 

-351 

-361 

-371 

UNITED ENGINEERS &. CONSTRUCTORS 
Project No. 6237 .001 

WRAP MODULE l PRELIMINARY INSTRUMENT INDEX 

SERVICE REMARXS P'LOWSREET 

GB-07-401 LLW RWM Glove Box H-2-87634 
Bar Code Scanner 
GB-07-301 Airlock Glove Box H~2-87628 

GB-07-307 Compart Glove Box H-2-87629 

GB-07-309 Exit Glove Box H-2-87630 

GB-07-101 Orum Entry Glove Box H-2-87631 

GB-07-103 Drum Open Glove Box Air Inlet H H-2-87632 

GB-07-103 Exit Glove Box H-2-87632 

GB-07-401 TRO Rest. Glove Box H-2-87633 

GB-07-401 LLW RWM Glove Box H-2-87634 

GB-07-301 Airlock Glove Box H-2-87628 

GB-07-303 Drum Open Glove Box H-2-87629 

GB-07-309 Exit Glove Box HEPA Filter H-2-87630 

GB-07-101 Drum Entry Glove Box H-2-87631 

GB-07-103 Orum Exit Glove Box Air Outlet H-2-87632 

GB-07-401 TRO Rest. Glove Box Air Inlet H H-2-87633 

GB-07-401 TRO Rest. Glove Box Air Outlet H-2-87633 

07-POI -381 GB-07-401 LLW RWM Glove Box Air Inlet REP H-2-87634 

07-POI -390A CY-07-201 LLW RWM Glove Box Inert Gas H-2-87634 

07-POI -390B CY-07-201 LLW RWM Glove Box Inert Gas H-2-87634 

07-POI -391 GB-07-401 LLW RWM Glove Box Air Outlet RE H-2-87634 

07-POIC -322 GB-07-309 Exit Glove Box Exit Air Damper H-2-87630 

07-POIC -352 GB-07-103 Exit Glove Box Air Outlet Dampe H-2-87632 

07-POIC -372 GB-07-401 TRO Rest. G. B. Air Outlet Damp H-2-87633 

07-POIC -392 GB-07-40l LLW RWM Glove Box Air Outlet Da H-2-87634 

9 . 12 INSTRUMENT INDEX 
03/17 /92 



WRAP FACILITY. OOE-RL 
OE-AC0&-9iRL i i946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.00 i 

WRAP MODULE l PRELIMINARY INSTRUMENT INDEX 

TAG NUMBER 

07-PDISL -303 

07-PDISL -313 

07-PDISL -321 

07-PDISL -323 

07-PDISL -333 

07-PDISL -353 

07-PDISL -373 

SERVl:CE REMARKS 

GB-07-301 Airlock Glove Box 

GB-07-307 Compart Glove Box 

GB-07-307 Compart Glove Box 

GB-07-309 Exit Glove Box 

GB-07-101 Orum Entry Glove Box 

GB-07-103 Exit Glove Box 

GB-07-401 TRU Rest. Glove Box 

P'LOWSREET 

H-2-87628 

H-2-87629 

H-2-87629 

B-2-87630 

H-2-87631 

H-2-87632 

H-2-87633 

07-PDT -301 GB-07-301 Airlock Glove Box H-2-87628 

07-PDT .-311 GB-07-303 Orum Open Glove Box H-2-87 629 

07-PDT -321 GB-07-309 Exit Glove Box HEPA Filter H-2-87630 

07-PDT -322 GB-07-309 Exit Glove Box H-2-87630 

07-PDT -331 GB-07-101 Orum Entry Glove Box H-2-87631 

07-PDT -341 GB-07-103 Orum Open Glove Box Air Inlet H H-2-87632 

07-PDT -351 GB-07-103 Orum Exit Glove Box Air Outlet H-2-87632 

07-PDT -352 GB-07-103 Exit Glove Box Air Outlet Dampe H-2-87632 

07-POT -361 GB-07-401 TRU Rest. Glove Box Air Inlet H H-2-87633 

07-PDT -371 GB-07-401 TRU Rest. Glove Box Air Outlet H-2-87633 

07-PDT -372 GB-07-401 TRU Rest. G. B. Air Outlet Damp H-2-87633 

07-POT -381 GB-07-401 LLW RWM Glove Box Air Inlet HEP H-2-87634 

07-PDT -391 GB-07-401 LLW RWM Glove Box Air Outlet HE H-2-87634 

07-PDT -392 GB-07-401 LLW RWM Glove Box Air Outlet Ca H-2-87634 

07-PDT -393 GB-07-401 LLW RWM Glove Box H-2-87634 

07-PDV -321 GB-07-309 Exit Glove Box Exit Air Damper H-2-87630 

07 -POV -352 GB-07-103 Exit Glove Box Ai r Outlet Dampe H-2-8 7 632 

9. 12 INSTRUMENT INDEX 
03 / 17 /92 



WRAPFAaUTY.DOE-RL 
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UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237 .ooi 

WRAP MODULE 1 PR!!LrMrHARY IHSTRUMEHT IHDE:Z: 

TAG NUMBER SERVICE REMARXS P'LOWSHEET 

07-PDV 

07-PDV 

07-PDY 

07-PCY 

07-PDY 

07-PDY 

09-FEV 

09-FEV 

09-FEV 

09-FEV 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

09-HS 

-372 GB-07-401 TRU Rest. G. B. Air Outlet Damp H-2-87633 

-392 GB-07-401 LLW RWM Glove Box Air Outlet Da H-2-87634 

-322 GB-07-309 Exit Glove Box Exit Air Damper H-2-87630 

-352 GB-07-103 Exit Glove Box Air Outlet Dampe H-2-87632 

-372 GB-07-401 TRO Rest. G. B. Air Outlet Camp H-2-87633 . 

-392 GB-07-401 LLW RWM Glove Box Air Outlet Da H-2-87634 

-217 NDA/NDE Airlock Inlet Door 1 H-2-87718 

-218 NCA/NDE Airlock Outlet Door l H-2-87718 

-251 NDA/NDE Airlock Inlet Door 2 H-2-87718 

-252 NDA/NDE Airlock Outlet Door 2 H-2-87718 

-201A CV-09-lOlA Drum NOE Conv H-2-87717 
F/R P.B. 

-201B CV-09-lOlA Drum NDE Conv H-2-87717 
H/0/A Sw. 

-202A CV-09-101B Drum NOE Conv H-2-87717 
F/R P.B. 

-202B CV-09-101B Drum NOE Conv H-2-87717 
H/0/A Sw. 

-203A CV-09-lOlC Drum PAN Conv 
F/R P.B. 

-203B CV-09-lOlC Drum PAN Conv 
H/0/A Sw. 

-204A CV-09-1010 Orum PAN Conv 
F/R P.B. 

-204B cv-09-101D Drum PAN Conv 
H/0/A Sw. 

-205A CV-09-lOlE Orum SGS Conv 
F/R P.B. 

-205B CV-09-lOlE Orum SGS Conv 
H/0/A Sw •. 

-206A cv-09-lOlF D~um FAP Conv 
F/R P.B. 

-206B CV-09-lOlF Drum FAP Conv 
H/0/A Sw. 

-211A CV-09-l03A NDA/NOE Airlock Inlet Conv 
F/R P.B. 

-211B CV-09-l03A NOA/NDE Airlock Inlet Conv 
H/0/A Sw. 

H-2-87717 

H-2-87717 

H-2-87717 

H-2-87717 

H-2-87717 

H-2-87'717 

H-2-87717 

H-2-87717 

H-2-87718 

H-2-87718 

9.12 INSTRUMENT INDEX 
03 / 17/92 
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WRAP MODULE l PRELIMINARY INSTRUMENT 

TAG NUMBER SERVICE REMARKS 

09-HS -212A CV-09-1038 NOA/NOE Airlock Inlet Conv 
F/R P.a. 

09-HS -212B CV-09-1038 NOA/NOE Airlock Inlet Conv 
H/0/A Sw. 

09-HS -213A cv-o9-l04A NOA/NOE Airlock Conv 
F/R P.S. 

09-HS -2138 CV-09-l04A NOA/NOE Airlock Conv 
H/0/A Sw. 

09-KS -214A . cv-o9-l04B NOA/NOE Airlock Conv 
F/R P.a. 

09-HS -2i4B CV-09-104B NOA/NOE Airlock Conv 
H/0/A Sw. 

09-HS -215A cv-09-201A NOA/NOE Airlock Outlet Conv 
F/R P.B. 

09-HS -215B CV-09-20lA NOA/NOE Airlock Outlet Conv 
H/0/A/ Sw. 

09-HS -216A cv-09-2018 NOA/NOE Airlock Outlet Conv 
F/R P.S. 

09-HS -2168 CV-09-201B NOA/NOE Airlock Outlet Conv 
FJ./0/A Sw. 

09-HS -217A NOA/NOE Airlock Inlet Door l 
0/C P.a . 

09-HS -2178 NOA/NOE Airlock Inlet Door l 
H/0/A Sw. 

09-HS -218A NOA/NOE Airlock Outlet Door l 
0/C P.a. 

09-HS -218B NOA/NOE Airlock Outlet Door l 
H/0/A Sw. 

09-HS -219 cv-09-105 Box NDA/NDE Conv 
F/R P.B. 

09-HS -221A LT-09-201A RWM LLW Lift Table 
F/R P.S. 

09-HS -221B LT-09-20lA RWM LLW Lift Table 
H/0/A Sw. 

09-HS -222A LT-09-201A RWM LLW Lift Table 
Up/Down P.a. 

09-HS -222C LT-09-20lA RWM LLW Lift Table Hyd. ?ower 
S/S Sw. 

09-HS -223A LT-09-201B Lift Table 
F/R ?.B. 

09-HS -2238 LT-09-201B Lift Table 
H/0/A Sw. 

09-HS -224A LT-09-201B Lift Table 
Up/Down P.S. 

09-HS -224C LT-09-201B Lift Table Hyd. ?ower ?ack 
S/S Sw 

0 9-HS -22SA LT-09-201C Lift Table 
F/R ?.B. 
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WRAP NODULE l PRELINIHAR.Y IHSTRtJMEH'X 

TAG NUMBER SERVICE REMARKS 

09-HS -225B LT-09-201C Lift 
H/0/A Sw. 

09-HS -226A LT-09-20ic Lift 
Up/Down P.a. 

09-HS -226C LT-09-20lC Lift 
S/S Sw. 

09-HS -227A LT-09-2010 Lift 
F/R P.B. 

09-HS -227B LT-09-2010 Lift 
H/0/A Sw. 

09-HS -228A LT-09-20lD Lift 
Up/Down P.B. 

09-HS -228C LT-09-20lD Lift 
S/S Sw. 

09-HS -229A LT-09-201E Lift 
F/R P.B. 

09-HS -229B LT-09-201E Li.ft 
H/0/A Sw . 

09-HS -230A LT-09-201E I:,ift 
Up/Down P.a . 

09-HS -230C LT-09-201E Lift 
S/S Sw. 

09-HS -231A LT-09-201F Lift 
F/R P.B. 

09-HS -231B LT-09-201F Lift 
H/0/A Sw. 

09-HS -232A LT-09-201F Lift 
Up/Down P.a. 

09-HS -232C LT-09-20lF Lift 
S/S Sw. 

09-HS -233A LT-09-201G Lift 
F/R P.a. 

09-HS -233a LT-09-201G Lift 
H/0/A Sw. 

09-HS -234A LT-09-201G Lift 
Up/Down P.a. 

09-HS -234C LT-09-201G Lift 
S/S Sw. 

09-HS -235A LT-09-201H Lift 
F/R P.B. 

09-HS -23Sa LT-09-2018 Lift 
H/0/A Sw. 

09-HS -236A LT-09-201H Lift 
Up/Down P.a . 

09-HS -236C LT-09-2018 Lift 
S/S Sw. 

09-HS -237A LT-09-201J Lift 
F/R P.a. 
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WRAP MODULE l PRELIMINARY INSTRUMElff INDE% 

TAG NUMBER SERVICE REMARKS 

09-HS -237B LT-09-201J Lift Table 
H/0/A Sw. 

09-HS -238A LT-09-201J Lift Tabla 
Op/Down P.a • . 

09-HS -238C LT-09-201J Lift Tabla Hyd. Power Pack 
S/S Sw. 

09-HS -239A LT-09-201X Lift Tabla 
F/R P.B. 

09-HS -2398 LT-09-201X Lift Table 
H/0/A Sw. 

09-HS -240A LT-09-201K Lift Tabla 
op/Down P.a. 

09-HS -240C LT-09-201K Lift Tabla Hyd. Power Pack 
S/S Sw. 

09-HS -24lA LT-09-201L Lift Table 
F/R P.a. 

09-HS -241B LT-09-201L Lift Table 
H/0/A Sw. 

09-HS -242A LT-09-201L Lift Table 
Op/Down P.a. 

09-HS -242C LT-09-201L Lift Table Hyd. Power Pack 
S/S Sw. 

09-HS -243A LT-09-201M Lift Table 
F/R P . B. 

09-HS -2438 LT-09-201.M Lift Table 
H/0/A Sw. 

09-HS -244A LT-09-201M Lift Table 
!Jp/Oown P.a. 

09-HS -244C LT-09-201M Lift Table Hyd. Power Pack 
S/S Sw. 

09 -HS -251A NOA/NOE Airlock Inlet Door 2 
0/C P.B. 

09-HS -2518 NOA/NOE Airlock I"nlet Door 2 
H/0/A Sw. 

09-HS -252A NOA/NOE Airlock Outlet Door 2 
0/C P.B. 

09-HS -2528 NOA/NOE Airlock Outlet Door 2 
H/0/A Sw. 

09-NY -201 ND.A/NOE Carousel 
Bar Coda Scanner 

09-NY -219 CV-09-105 Box NOA/NOE Conv 
Bar Coda Scanner 

09-NY -221 Process Area Carousal 
Bar Code Scanner 

09-PAL -222 LT-09-201A RWM LLW Lift Table Hyd. Power 

09-PAL -224 LT-09-20la Lift Table Hyd. Power Pack 
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WRAP NODtJLE l PRELIMINARY IHSftUM!!HT 

TAG NUMBER SERVICE REMARJCS 

09-PAL -226 LT-09-20lC 

09-PAL -228 LT-09-2010 

09-PAL -230 LT-09-201E 

09-PAL -232 LT-09-201!' 

09-PAL -234 LT-09-201G 

09-PAL -236 LT-09-2018 

09-PAL -238 LT-09-20lJ 

09-PAL -240 LT-09-20lK 

09-PAL -242 LT-09-20lL 

09-PAL -244 LT-09-20lM 

09-PSL -222 LT-09-20lA 

09-PSL -224 LT-09-201B 

09-PSL -226 LT-09-20lC 

09-PSL -228 LT-09-201~ 

09-PSL -230 LT-09-201E 

09-PSL -232 LT-09-201F 

09-PSL -234 LT-09-201G 

09-PSL -236 LT-09-201H 

09-PSL -238 LT-09-201J 

09-PSL -240 LT-09-201K 

09-PSL -242 LT-09-201L 

09-PSL -244 LT-09-201M 

09-SSL -201 CV-09-lOlA 

09-SSL -202 CV-09-101B 

9 .12 INSTRUMENT INDEX 
03 / 17 /92 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Byd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

RWM LLW Lift Table Hyd. Power 

Lift Tabl~ Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd . Power Pack 

Lift Table Hyd . Power Pack 

Lift Table Hyd. Power Pack 

Lift Table Hyd. Power Pack 

Drum NOE Conv 

Drum NOE Conv 
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WRAP MODULE l PRELIMINARY INSTRUMENT INDEX 

TAG NUMBER SERVICE REMARKS 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09-SSL 

09- SSL 

0 9-SSL 

0 9-SSL 

0 9-SSL 

09-SSL 

09-SSL 

0 9-SSL 

09-SSL 

09-SSL 

09-WE 

0 9-WE 

-203 

-204 

-205 

-206 

-211. 

-212 

-213 

-214 

-215 

-216 

-221 

-223 

-225 

-227 

-229 

-231 

-233 

cv-09-lOlC Orum PAN Conv 

CV-09-1010 Orum PAN Conv 

CV-09-lOlE Orum SGS Conv 

CV-09-lOlP Orum FAP Conv 

cv- o9-l03A NOA/NOE Airlock Inlet Conv 
Speed Sw. 
CV-09-103B NOA/NOE Airlock Inlet Ccnv 
Speed Sw. 
cv-o9-l04A NOA/NOE Airlock Conv 
Speed Sw. 
CV-09-1048 NOA/NOE Airlock Conv 
Speed Sw. 
cv-o9-201A NOA/NOE Airlock outlet Ccnv 
Speed Sw. 
cv-09-201B NOA/NOE Airlock Outlet Conv 
Speed Sw. 
LT-09-20lA RWM LLW Lift Tabla 

LT-09-201B Lift Table 

LT-09-20lC Lift Table 

LT-09-201D Lift Table 

LT-09-201E Lift Table 

LT-09-201F Lift Table 

LT-09-201G Lift Table 

-235 LT-09-201H Lift Table 

-237 LT-09-201J Lift Table 

-239 LT-09-201K Lift Table 

-241 LT-09-201L Lift Table 

-243 LT-09-201M Lift Table 

-2l9A CV-09-105 Box NOA/NOE Conv 

-219B CV-09-105 Box NOA / NOE Conv 

9 .12 INSTRUMENT INDEX 
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WRAP MODULE l PRELIMIHARY IHSTROMEHT 

TAG NUMBER SERVICE R.EMARXS 

09-WIR -219 CV-09-105 Box NDA/NDE Ccnv 
Weight Printer 

09-WIT -219 cv-09-105 Bex NDA/NDE Ccnv 

09-XL -222C LT-09-201A RWM LLW Lift Ta.bl• Hyd. Power 
Running 

09-XL -224 LT-09-2018 Lift Ta.bl• Byd. Power Pack 
Running 

09-XL -226 LT-09-201C Lift Ta.bl• Hyd. Power Pack 
Running 

09-XL -228 LT-09-2010 Lift Table Hyd. Power Pack 
Running 

09-XL -230 LT-09-201E Lift Ta.ble Hyd. Power Pack 
Running 

09-XL -232 LT-0,-201F Lift Table Hyd. Power Pack 
Running 

09-XL -234 LT-09-201G Lift Table Hyd. Power Pack 
Running 

09-XL -236 LT-09-201H Lift Table Hyd. Power Pack 
Running 

09-XL -238 LT-09-201J Lift Table Hyd. Power Pack 
Running 

09-XL -240 LT-09-201K Lift Table Hyd. Power Pack 
Running 

09-XL -242 LT-09-201L Lift Table Hyd. Power Pack 
Running 

09-XL -244 LT-09-201M Lift Table Hyd. Power Pack 
Running 

09-XS -201A CV-09-lOlA Drum NOE Conv 
Rope Sw. 

09-XS -201B CV-09-lOlA Drum NOE Ccnv 
Rope Sw. 

09-XS -202A CV-09-lOlB Drum NDE Ccnv 
Rope Sw. 

09-XS -202B CV-09-lOlB Drum NOE Conv 
Rope Sw. 

09-XS -203A CV-09-lOlC Drum PAN Conv 
Rope Sw. 

09-XS -203B CV-09-lOlC Drum PAN Conv 
Rope Sw. 

09-XS -204A cv-09-1010 Drum PAN Conv 
Rope Sw. 

09-XS -204B CV-09-1010 Drum PAN Conv 
Rope Sw. 

09-XS -205A CV-09-lOlE Drum SGS Conv 
Rope Sw. 

09-XS -205B CV-09-lOlE Drum SGS Conv 
Rope Sw . 

9 . 12 INSTRUMENT INDEX 
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WRAP MODULE l PRELIMINARY INSnUMENT INDEX 

TAG NUMBER SERVICE REMARKS P'LOWSHEET 

09-XS -206A CV-09-.lOlF Orum FAP Conv H-2-87717 
Rope sw. 

09-XS -206B CV-09-lOlF Orum FAP Conv H-2-87717 
Rope Sw. 

09-XS -2llA CV-09-lOJA NDA/NDE Airlock Inlet Conv H-2-87718 
Rope Sw. 

09-XS -211B CV-09-l OJA NDA/NDE Airlock Inlet Conv H-2-87718 
Rope Sw. 

09-XS -212A cv-o9-lOJB NDA/NDE Airlock Inlet Conv H-2-87718 
Rope sw. 

09-XS -212B CV-09-lOJB NDA/NDE Airlcck Inlet Conv H-2-87718 
Rope Sw. 

09-XS -213A cv-o9-l04A NDA/NDE Airlock Conv H-2-87718 
Rope sw . 

09-XS -213B CV-09-104A NOA/NOE Airlock Conv H-2-87718 
...0 Rcpe Sw . 

09-XS -214A CV-09-104B NDA/NDE Airlock Conv H-2-87718 
~ 

Rope Sw. 
09-XS -214B CV-09-10.4B NOA/NOE Airlock Conv H-2-87718 

Rope Sw. 
09-XS -2lSA CV-09-201A NOA/NOE Airlock Outlet Conv H-2-87718 

Rope Sw. 
09-XS -215B cv-o9-201A NOA/NOE Airlock Outlet Conv H-2-87718 

Rope Sw. 
09-XS -216A cv-o9-201s NOA/NOE Airlock Outlet Conv H-2-87718 

Rope Sw . 
09-XS -216B CV-09-201B NOA/NOE Airlock Outlet Conv H-2-87718 

Rope Sw. 
09- XS -219A CV- 09-105 Box NOA/NOE Conv H-2-87718 

Rope sw. 
09-XS -219B CV..;09-105 Box NOA/NOE Conv H-2-87718 

Rope Sw. 
09-XS -221A LT-09-201A RWM LLW Lift Table H-2-87719 

Rope Sw. 
09-XS -221B LT-09-201A RWM LLW Lift Table H-2-87719 

Rope Sw. 
09-XS -223A LT-09-201B Lift Table H-2-87719 

Rope Sw. 
09-XS -223B LT-09-201B Lift Table H-2-87719 

Rope sw . 
09-XS -22SA LT-09-201C Lift Table H-2-87719 

Rope Sw. 
09-XS -225B LT-09-201C Lift Table H-2-87719 

Rope Sw. 
09-XS -227A LT-09-2010 Lift Table H-2-87719 

Rope Sw. 
09-XS -227B LT-09-2010 Lift Table H-2-87 719 

Rope sw . 

9 . 12 INSTRUMENT INDEX 
0 3 / 17/92 . 



·P 

~ 

"" 

WRAP FACIUTY. ·DOE-RL 
DE-AC06-91RL 11946 

WRAP MODULE l PRELIKIHARY 

TAG NUMBER SERVIC!: REMARKS 

09-XS -229A LT-09-201E Lift Table 
Rope _Sw. 

09-XS -229B LT-09-201E Lift Table 
Rope Sw. 

09-XS -23lA LT-09-201F Lift Table 
Rope Sw. 

09-XS -2318 LT-09-20lF Lift Table 
Rope Sw. 

09-XS -233A LT-09-20lG Lift Table 
Rope Sw. 

09-XS -233B LT-09-20lG Lift Table 
Rope Sw. 

09-XS -235A LT-09-201H Lift Table 
Rope Sw. 

09-XS -235B LT-09-20lH Lift Table 
Rope Sw. 

09-XS -237A LT-09-201J Lift Table 
Rope sw. 

09-XS -237B LT-09-20lJ Lift Table 
Rope Sw. 

09-XS -239A LT-09-201K Lift Table 
Rope Sw. 

09-XS -239B ' LT-09-20lK Lift Table 
Rope Sw. 

09-XS -241A LT-09-20lL Lift Table 
Rope sw. 

09-XS -241B LT-09-201L Lift Table 
Rope Sw. 

09-XS -243A LT-09-201M Lift Table 
Rope Sw. 

09-XS -243B LT-09-20lM Lift Table 
Rope Sw. 

09-XY -201A CV-09-lOlA Drum NOE Conv 
Motor Run Forward 

09-XY -201B cv-09-lOlA Drum NOE Conv 
Motor Run Reverse 

09-XY -202A cv-09-101B Orum NOE Conv 
Motor Run Forward 

09-XY -202B CV-09-101B Drum NOE Conv 
Motor Run Reverse 

09-XY -203A cv-09-lOlC Drum PAN Conv 
Motor Run Forward 

09-XY -203B CV-09-lOlC Drum PAN Conv 
Motor Run Reverse 

09-XY -204A CV-09-1010 Drum PAN Conv 
Motor Run Forward 

09-XY -204B cv-09-1010 Drum PAN Conv 
Motor Run Reverse 

9 .12 INSTRUMENT INDEX 
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09-XY 

09-XY 

09-XY 

09-XY 

09-XY 

0 9-XY 

09-XY 

09-XY 

09-XY 

09-XY 

09-XY 

09- XY 

09-XY 

09-XY 

0 9-XY 

0 9-XY 

0 9-XY 

0 9-XY 

09-XY 

09-XY 

09-XY 

09-XY 

0 9-XY 

09-XY 

-205A CV-09-lOlE Orum SGS Conv 
Motor Run Forward 

-205B cv-09-lOlE Orum SGS Conv 
Motor Run Reverse 

-206A cv-09-lOlF Orum FAP Conv 
Motor Run Forward 

-206B CV-09-lOlF Orum PAP Conv 
Motor Run Reverse 

-2llA cv-o9-l03A NOA/NOE Airlock Inlet Conv 
Motor Run Forward 

-2llB cv-09-l03A NOA/NOE Airlock Inlet Conv 
Motor Run Reverse 

-212A CV-09-103B NOA/NOE Airlock Inlet Conv 
Motor Run Forward 

-212B cv-09-103B NOA/NOE Airlock Inlet Conv 
Motor Run Reverse 

-213A cv-09-l04A NOA/NOE Airlock Conv 
Motor Run Forward 

-213B CV-09-l04A NOA/NOE Airlock Conv 
Motor Run Reverse 

-21"4A cv-09-1048 NOA/NOE Airlock Conv 
Motor Run Forward 

-214B cv-09- 1048 NOA/NOE Airlock Conv 
Motor Run Reverse 

-215A CV-09-20lA NOA/NOE Airlock Outlet Conv 
Motor Run Forward 

-215B CV-09-201A NOA/NOE Airlock Outle~ Conv 
Motor Run Reverse 

-216A CV-09-201B NOA/NOE Airlock Outlet Conv 
Motor Run Forward 

-216B CV-09-201B NOA/NOE Airlock Outlet Conv 
Motor Run Reverse 

-22 1A LT-09-20lA RWM LLW Lift Table 
Motor Run Forward 

-221B LT-09-20lA Lift Table 
Motor Run Reverse 

-223A LT-09-201B Lift Table 
Motor Run Forward 

-223B LT-09-20 1B Lift Table 
Motor Run Reverse 

-225A LT-09-20lC Lift Table 
Motor Run Forward 

-225B LT-09-20lC Lift Tabla 
Motor Run Reverse 

-227A LT-09-2010 Lift Table 
Motor Run Forward 

-227B LT-09-2010 Lift Table 
Motor Run Reverse 

9 . 12 INSTRUMENT INDEX 
03/1 7 /92 

P'LOWSHEET 

H-2-87717 

H-2-87717 

B-2-87717 

B-2-87717 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-8 77 18 

H-2-8 7719 

H-2-87719 

H-2-87719 

H-2-8 7719 

H-2-87719 

H-2-87719 

H-2-87 719 

H- 2-87719 



WRAPFAQUTY,DOE-AL 
DE-AC06-91RL 11946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODULE l PRELIMINARY IHSTR'UMEN'.r IHDE!% 

TAG NUMBER SERVICE REMARKS 

09-XY -229A LT-09-201E Lift Table 
Motor Run Forward 

09-XY -2298 LT-09-201E Lift Table 
Motor Run Reverse 

09-XY -231A LT-09-201F Lift Table 
Motor Run Forward 

09-XY -231B LT-09-201F Lift Table 
Motor Run Raver•• 

09-XY -233A LT-09-201G Lift Table 
Motor Run Forward 

09-XY -2338 LT-09-201G Lift Table 
Motor Run Reverse 

09-XY -23SA LT-09-201H Lift Table 
Motor Run Forward 

09-XY -2358 LT-09-201H Lift Table 
Motor Run Reverse 

09-XY -237A LT-09~201J Lift Table 
Motor Run Forward 

09-XY -237B LT-09-201J Lift Table 
Motor Run Reverse 

09-XY -239A LT-09-201K Lift Table 
Motor Run Forward 

09-XY -239B LT-09-201K Lift Table 
Motor Run Reverse 

09-XY -241A LT-09-201L Lift Table 
Motor Run Forward 

09-XY -2418 LT-09-201L Lift Table 
Motor Run Reverse 

09-XY -243A LT-09-201M Lift Table 
Motor Run Forward 

09-XY -243B LT-09-201M Lift Table 
Motor Run Reverse 

09-ZEV -222 LT-09-201A Lift Table 

09-ZEV -224 LT-09-201B Lift Table 

09-ZEV -226 LT-09-201C Lift Table 

09-ZEV -228 LT-09-2010 Lift Table 

09-ZEV -230 LT-09-201E Lift Table 

09-ZEV -232 LT-09-201F Lift Table 

09-ZEV -234 LT-09-201G Lift Table 

09-ZEV -236 LT-09-201H Lift Table 

9.12 INSTRUMENT INDEX 
03/17 /92 

P'LOWSHEET 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 
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WRAP FACILITY. DOE-RL UNITED ENGINEERS & CONSTRUCTORS 
DE·AC06-91RL 11946 Project No. 6237.001 

WRAP MODULE l PRELIMINARY IlfS'XRUMEHT INDEl'. 

TAG NUMBER SERVICE REMARKS 

09-ZEV -238 LT-09-201J Lift Tabla 

09-ZEV -240 LT-09-201K Lift Tabla 

09-ZEV -242 LT-09-201L Lift Tabla 

09-ZEV -244 LT-09-201M Lift Tabla 

09-ZL -221A LT-09-201A RWM LLW Lift Tabla 
Drum at End of Conv 

09-ZL -221c LT-09-201A Lift Tabla 
Lift Tabla Op 

09-ZL -2210 LT-09-201A RWM LLW Lift Table 
Lift Tabla Down 

09-ZL -22lE LT-09-201A RWM LLW Lift Table 
Drum Under Glove Box 

09-ZL -223A LT-09-201B Lift Tabla 
Drum at End of Conv 

09-ZL -223C LT-09-2018 Lift Tabla 
Lift Tabla Op 

09-ZL -223D LT-09-2018 Lift Table 
Lift Table Down 

09-ZL -223E LT-09-2018 Lift Table 
Drum Ondar Glove Box 

09-ZL -225A LT-09-201C Lift Table 
Drum at End of Conv 

09-ZL -22sc LT-09-2~1C Lift Table 
Lift Tabla Op 

09-ZL -2250 LT-09-201C Lift Tabla 
Lift Tabla Down 

09-ZL -22SE LT-09-201C Lift Table 
Drum Under Glove Box 

09-ZL . -227A LT-09-2010 Lift Table 
Drum at End of Conv 

09-ZL -227C LT-09-2010 Lift Tabla 
Lift Tabla Up 

09-ZL -2270 LT-09-2010 Lift Tabla 
Lift Tabla Down 

09-ZL -227E LT-09-2010 Lift Tabla 
Drum Ondar Glove Box 

09-ZL -229A LT-09-201E Lift Table 
Drum at End of Conv 

09-ZL -229C LT-09-201E Lift Table 
Lift Tabla Op 

09-ZL -2290 LT-09-201E Lift Table 
Lift Table Down 

09 -ZL -229E LT-09-201E Lift Table 
Drum Under Glove Box 

9 . 12 INSTRUMENT INDEX 
03/17192 

P'LOWS'HEET 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-877i9 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 
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WRAPFACtUTY. DOE-AL UNITED ENGINEERS & CONSTRUCTORS 
DE-ACD6-91RL 11946 ProjeC1 No. 6237 .001 

WRAP NODULE l PRELIMIHARY IHSTRUMEHT IHDE:Z: 

TAG NUMBER SERTICl!: REMARKS 

09-ZL -231A LT-09-201F Lift Table 
Drum at End of Conv 

09-ZL -231C LT-09-201F Lift Table 
Lift Table Up 

09-ZL -2310 LT-09-201F Lift Ta.ble 
Lift Table Down 

09-ZL -231E LT-09-201F Lift Ta.bl• 
Orum Under Glove Box 

09-ZL -233A LT-09-201G Lift Table 
Orum at End of Conv 

09-ZL -233C LT-09-201G Lift Table 
Lift Table Up 

09-ZL -2330 LT-09-201G Lift Ta.ble 
Lift Table Down 

09-ZL -233E LT-09-201G Lift Table 
Orum Under Glove Box 

09-ZL -235A LT-09-201H Lift Table 
Orum at End of Conv 

09-ZL -235C LT-09-201H Lift Table 
Lift Table Up 

09-ZL -2350 LT-09-201H Lift Table 
Lift Table Down 

09-ZL -235E LT-09-201H Lift Table 
Orum Under Glove Box 

09-ZL -237A LT-09-201J Lift Table 
Drum at End cf Ccnv. 

09-ZL -237C LT-09-201J Lift Table 
Lift Table Up 

09-ZL -237D LT-09-201J Lift Table 
Lift Table Down 

09-ZL -237E LT-09-201J Lift Table 
Orum Under Glove Box, 

09-ZL -239A LT-09-201K Lift Table 
Drum at End of Conv 

09-ZL -239C LT-09-201K Lift Table 
Lift Table Up 

09-ZL -2390 LT-09-201K Lift Table 
Lift Table Down 

09-ZL -239E LT-09-201K Lift Table 
Drum Under Glove Box 

09-ZL -241A LT-09-201L Lift Table 
Drum ·at End of Conv 

09-ZL -241C LT-09-201L Lift Table 
Lift Ta.ble Up 

09-ZL -2410 LT-09-201L Lift Table 
Lift Ta.ble Down 

09-ZL -241E LT-09-201L Lift Table 
Drum Under Glove Box 

9 . 12 INSTRUMENT INDEX 
03 /1 7 /92 

P'LOWSREET 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 . 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 
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WRAP FACILITY. DOE-RL 
DE-AC06-91RL 11946 

WRAP MODULE l PRELIMINARY INSTRUMEH'.r 

TAG NUMBER SERVICE REMARKS 

09-ZL -243A LT-09-201M Lift Table 
Orum at End of conv. 

09-ZL -243C LT-09-201M Litt Tabla 
Lift Table Op 

09-ZL -243E LT-09-201M Litt Table 
Drum Under Glov• Box 

09-ZS -201 CV-09-lOlA Drum NOE Conv 
Drum on Conv 

09-ZS -202 CV-09-1018 Orum NOE Conv 
Orum on Conv 

09-ZS -203 cv-09-lOlC Orum PAN Conv 
Orum on Conv 

09-ZS -204 CV-09-lOlD Orum PAN Conv 
Orum on Conv 

09-ZS -205 CV-09-lOlE Drum SGS Conv 
Drum on Conv 

09-ZS -206 cv-09-lOlF Orum FAP Conv 
Orum on Conv 

09-ZS -211A cv-o9-l03A NOA/NOE Airlock 
Orum on Conv 

09-ZS -211D CV-09-l03A NOA/NOE Airlock 
Orum at End of Conv 

09-ZS -212A CV-09-103B NOA/NOE Airlock 
Orum on Conv 

09-ZS -2120 CV-09-l03B NOA/NOE Airlock 
Orum at End of Conv 

09-ZS -213A cv-o9-l04A NOA/NOE Airlock 
Orum on Conv. 

09-ZS -2l3B CV-09-l04A NOA/NOE Airlock 
Inlet Door Clear 

09-ZS -2l3C CV-09-l04A NOA/NOE Airlock 
Outlet Door Clear 

09-ZS -2l4A CV-09-1048 NOA/NOE Airlock 
Drum on Conv. 

09-ZS -2148 CV-09-l04A NOA/NOE Airlock 
Inlet Door Claar 

09-ZS -2l4C CV-09-l04A NOA/NOE Airlock 
Outlet Door Clear 

09-ZS -215A cv-o9-201A NOA/NOE Airlock 
Drum on Conv 

09-ZS -2150 CV-09-201A NOA/NOE Airlock 
Drum at End of Conv 

09-ZS -216A CV-09-201B NOA/NOE Airlock 
Drum on Conv 

09-ZS -2160 CV-09-201B NOA/NOE Airlock 
Drum at End of Conv 

0 9-ZS -219 CV-09-105 Box NOA/NOE Conv 
Box on Conv 

9 . 12 INSTRUMENT INDEX 
03/17/92 . 

Inlet Conv 

Inlet Conv 

Inlet Conv 

Inlet Conv 

Conv 

Gate 

Gate 

Conv 

Gate 

Gate 

Outlet Conv 

Outlet Conv 

Outlet Conv 

Outlet Conv 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

INDEX 

P'LOWSHEE'l: 

H-2-87719 

H-2-87719 

a-2-an19 

H-2-87717 

H-2-87717 

R-2-87717 

H-2-87717 

H-2-87717 

H-2-87717 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

R-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

a-2·-a111a 

H-2-87718 

H-2-87718 
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WRAPFAaUTY, DOE-RL 
DE-AC06-91RL 11946 

WRAP MODULE l PRELIMINARY 

TAG NUMBER SERVICE REMARKS 

09-ZS -221A LT-09-201A RWM LLW Lift 
Drum at End of Conv 

09-ZS -221C LT-09-201A RWM LLW Lift 
Lift Table up 

09-ZS -2210 LT-09-20lA RWM LLW Lift 
Lift Ta.bl• Down 

09-ZS -22lE LT-09-20lA RWM LLW Lift 
Drum Under Glove Box 

09-ZS -223A LT-09-2018 Lift Ta.bl• 
Drum at End of Conv 

09-ZS -223C LT-09-2018 Lift Table 
Lift Ta.bl• Up 

09-ZS -2230 LT-09-2018 Lift Table 
Lift Ta.bl• Down 

09-ZS -223E LT-09-2018 Lift Ta.ble 
Drum Under Glove Box 

09-ZS -225A LT-09-20lC Lift Table 
Drum at End of Conv 

09-ZS -225C LT-09-201C Lift Ta.ble 
Lift Table Up 

09-ZS -225D LT-09-201C Lift Table 
Lift -Ta.ble Down 

09-ZS -22SE LT-09-20lC Lift Table 
Drum Under Glove Box 

09-ZS -227A LT-09-2010 Lift Table 
Drum at End of Conv 

09-ZS -227C LT-09-2010 Lift Table 
Lift Table Up 

09-ZS -2270 LT-09-2010 Lift Table 
Lift Table Down 

09-ZS -227E LT-09-201D Lift Table 
Drum Under Glove Box 

09-ZS -229A LT-09-201E Lift Table 
Drum at End of Conv 

09 - ZS -229C LT-09-20lE Lift Table 
Lift Table Up 

09-ZS -2290 LT-09-20lE Lift Table 
Lift Table Down 

09-ZS -229E LT-09-201E Lift Table 
Drum Under Glove Box 

09-ZS -231A LT-09-20lF Lift Table 
Drum at End of Conv 

09-ZS -231C LT-09-20lF Lift Table 
Lift Table Up 

09-ZS -2310 LT-09-20lF Lift Table 
Lift Table Down 

09-ZS -231E LT-09-20lF Lift Table 
Drum Under Glove Box 

9 . 12 INSTRUMENT INDEX 
03 / 17 /92 

Table 

Table 

Table 

Ta.bl• 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237 .001 

INSTRUMEHT INDEX 

P'LOWSHEET 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-877·19 

H-2-87719 

H-2-87719 

H-2-87719 ' 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 
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WRAP FACILITY. OOE-RL 
0E-AC06-91RL 11946 

WRAP MODULE 1 PRELIMINARY 

TAG NUMBER SERVICE REMARKS 

09-ZS -233A LT-09-201G Lift Ta.ble 
Crum at End of Conv 

09-ZS -233C LT-09-201G Lift Ta.ble 
Lift Ta.bla Op 

09-ZS -2330 LT-09-201G Lift Ta.bla 
Lift Ta.bl• cown 

09-ZS -233E LT-09-201G Lift Ta.bla 
Drum Under Glove Box 

09-ZS -2JSA LT-09-201H Lift Ta.bla 
Crum at End of Conv 

09-ZS -2:JSC LT-09-201H Lift Table 
Lift Ta.bla TJp 

09-ZS -235D LT-09-201H Lift Ta.bla 
Lift Ta.ble Cown 

09-ZS -235E LT-09-201H Lift Ta.ble 
Crum lJndar Glove Box 

09-ZS -237A LT-09-201J Lift Ta.ble 
Crum at End of Conv. 

09-ZS -237C LT-09-201J Lift Ta.ble 
Lift Ta.ble TJp 

09-ZS -2370 LT-09-201J Lift Ta.bla 
Lift Ta.ble Down 

09-ZS -237E LT-09-201J Lift Table 
Drum TJndar Glove Box 

09-ZS -239A LT-09-201K Lift Ta.ble 
Drum at End of Conv 

09-ZS -239C LT-09-201K Lift Table 
Lift Ta.ble TJp 

09-ZS -239D LT-09-201K Lift Ta.ble 
Lift Ta.ble Down 

09-ZS -239E LT-09-20llC Lift Ta.ble 
Drum Under Glove Box 

09-ZS -24lA LT-09-20lL Lift Ta.ble 
Drum at End of Conv 

09-ZS -241C LT-09-201L Lift Ta.ble 
Lift Ta.bla Up 

09-ZS -2410 LT-09-201L Litt Ta.ble 
Lift Ta.ble Down 

09-ZS -24lE LT-09-201L Lift Ta.ble 
Drum Under Glove Box 

09-ZS -243A LT-09-201M Lift Ta.ble 
Drum at End of Conv. 

09- ZS -243C LT-09-201M Lift Ta.ble 
Lift Tabla TJp 

09-ZS -2430 LT- 09-201M Lift Ta.ble 
Lift Ta.ble Down 

09-ZS - 24JD LT-09-20lM Lift Ta.ble 
Lift Ta.ble Down 

9 . 12 INSTRUMENT INDEX 
03 /1 7 /92 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

INS'XRUMENT INDEX 

FLOWSHEET 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-877 19 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-87719 

H-2-8 771 9 



WRAPFAaUTY. DOE~L 
DE-AC06-91RL 11946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODULE 1 PRELIMINARY IHSTROMEHT IHDE% 

TAG NUMBER SERVICE REMARJCS 

09-ZS 

09-ZSC 

09-ZSC 

09-ZSC 

09-ZSC 

09-ZSO 

09-ZSO 

09-ZSO 

09-ZSO 

-243E LT-09-201M Lift Table 
Drum Under Glove Box 

-217 NDA/NDE Airlock Inlet Door l 

-218 NDA/NDE Airlock outlet Door l 

-251 NDA/NDE Airlock Inlet Door 2 

-252 NDA/NDE Airlock Outlet Door 2 

-217 NDA/NDE Airlock Inlet Door 1 

-218 NDA/NDE Airlock OUtlet Door 1 

-251 NDA/NDE Airlock Inlet Door 2 

-252 NCA/NDE Airlock Outlet Door 2 

11-FE/FT -602A MA-ll-203A Supply Fan Outlet 

11-FE/FT -602B ·MA-11-2038 Supply Fan Outlet 

11-FE/FT -617A FT-ll-20lA Outlet 

ll-FE/FT -617B FT-11-201B Outlet 

11-FE/FT -618A FT-l1-202A outlet 

ll-FE / FT -6188 FT-11-202B Outlet 

11-FE/FT -619 Process Area Exhaust to Stack 

11-FEV 

11-FEV 

11-FEV 

11-FEV 

11-FEV 

11-FEV 

11-FEV 

11-FEV 

-601A MA-ll-203A Filter Train Inlet Damper 

-601B MA-11-203B Filter train •inlet damper 

-602A MA-ll-203A Filter Train Outlet Damper 

-602B MA-11-2038 Filter Train Outlet Damper 

-604 MA-ll-203A/B Building Isolation Damper 

-611 Glove Box Exhaust Isolation Damper 

-612 Process Room Exhaust Isolation Damper 

-613A FT-ll-201A Filter Train Inlet Damper 

9. 12 INSTRUMENT INDEX 
03/17192 

P'LOWSHEET 

H-2-87719 

H-2-87718 

H-2-87718 

H-2-$7718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-87718 

H-2-88158 

H-2-88158 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88159 

H-2-88159 

H-2-88159 



WRAP FACILITY. DOE-RL 
OE-AC06-91RL 11946 

UNITED ENGINEERS &. CONSTRUCTORS 
Project No. 6237.001 

WRAP MODULE l PRELIMINARY INSTRUMEHT INDEX 

TAG NUMBER SERVICE REMARKS 

11-FEV -613B FT-11-2018 Filter Train Inlet Damper 

11-FEV -614A FT-ll-202A Filter Train Inlet Damper 

11-FEV -6148 FT-ll-2028 Filter Train Inlet Camper 

11-FEV -617A FT-ll-20lA OUtlat Camper 

ll-FEV -617B FT-ll-2018 OUtlat Camper 

11-FEV ·-618A FT-ll-202A Outlet Damper 

11-FEV -618B FT-ll-202B Outlet Damper 

11-FEV -619 Process Stack Exhaust Isolation Damper 

11-FEV -645 AH-11-501 Return Air Damper 

11-FEV -646 AH-ll-501 Maka-up Air Inlet Damper 

11-FI -619 Process Area Exhaust to Stack 

11-FIC 

11-FIC 

11-FIC 

11-FIC 

11-FIC 

11-FIC 

11-FSH 

11-FSH 

11-FSL 

11-FSL 

11-FV 

11-FV 

11-FV 

-60lA MA-ll-203A Supply Fan Inlet Vane Damper 

-6018 MA-ll-203B Supply Fan Inlet Vane Damper 

-615A FT-ll-20lA Exhaust Blower Vane Damper 

-615B FT-ll-201B Exhaust Blower Vane Damper 

-616A FT-ll-202A Exhaust Blower Vane Damper 

-616B FT-11-202B Exhaust Blower Vane Damper 

-654A Chiller Water Loop 6" Bypass 
Flow· Forward 

-654B Chiller Water Loop 6" Bypass 
Flow Reverse 

-653A CH-ll-OlA Chille Water Inlet 

-653B CH-ll-01B Chiller Inlet 

-601A MA-ll-203A Filter Train Inlet Damper 

-6018 MA-11-203B Filter Train Inlet Damper 

-602A MA-ll-203A Filter Train Outlet Damper 

9 . 12 INSTRUMENT INOEX 
03/17/92 

l"LOWSHEET 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

li-2-88159 

li-2-88159 

H-2-88159 

H-2-88162 

· a-2-88162 

li-2-88159 

H-2-88158 

H-2-88158 

li-2-88159 

li-2-88159 

H-2-88159 

H-2-88159 

H-2-88163 

H-2-88163 

H-2-88163 

H-2-88163 

H-2-88158 

H-2-88158 

H-2-88158 
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DE-AC06-91RL 11946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODULE l PRELIMINARY INSTRUMEHT INDEX 

TAG NtJMBER SERVICE REMARXS 

11-FV 

11-FV 

11-FV 

11-FV 

11-FV 

11-FV 

ll-FV 

11-FV 

ll-FV 

ll-FV 

ll-FV 

ll-FV 

11-FV 

11-FV 

11-FV 

11-FV 

ll-FV 

11-FV 

11-FV 

11-FY 

11-FY 

ll-F'! 

11-F'! 

11-FY 

-602B MA-ll-203B Filter Train Outlet Damper 

-604 MA-ll-203A/B Building Isolation Damper 

-611 Glove Box Exhaust Isolation Damper 

-612 Pree••• Room Exhauat Iaol~tion Damper 

-613A FT-ll-201A Filter Train Inlet Damper 

-6l3B FT-ll-201B Filter Train Inlet Damper 

-614A FT-ll-202A Filter Train Inlet Damper 

-6l4B FT-11-202B Filter Train Inlet Damper 

-61SA FT-ll-201A Exhaust Blower Vane Damper 

-615B FT-11-201B Exhaust Blower Vane Damper 

-616A FT-ll-202A Exhaust Blower Vane Damper 

-6l6B FT-ll-202B Exhaust Blower Vane Damper 

-6l7A FT-ll-201A Outlet Damper 

-617B FT-ll-201B Outlet Damper 

-618A FT-ll-202A Outlet Damper 

-618B FT-11-202B Outlet Damper 

-619 Process Stack Exhaust Isolation Damper 

-645 AH-ll-501 Return Air Damper 

-646 AH-11-501 Make-up Air Inlet Damper 

-603A MA-ll-203A Supply Fan Inlet Vane Damper 

-603B MA-11-203B Supply Fan Inlet Vane Damp 

-61SA FT-ll-201A Exhaust Blower Vane Damper 

-615B FT-11-201B Exhaust Blower Vane Damper 

-616A FT-ll-202A Exhaust Blower Vane Damper 

9 . 12 INSTRUMENT INDEX 
03 / 17 /92 

P'LOWSHEET 

H-2-88158 

H-2-88158 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2..;88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-8815.9 

H-2-88162 

H-2-88162 

H-2-88158 

H-2-88158 

H-2-88159 

H-2-88159 

H-2-88159 



WRAP FACtUTY. OOE-RL 
0E-AC0S-91RL11946 

UNITED ENGINEERS. & CONSTRUCTORS 
Project No. 6237 .001 

WRAP MODULE l PRELIMINARY INSTR~ IHDE% 

TAG NUMBER SERVICE REMARKS 

ll-FY 

ll-HS 

ll-HS 

ll-HS 

ll-HS 

ll-HS 

11-HS 

l l-HS 

ll-HS 

ll-HS 

ll-HS 

ll-HS 

ll-HS 

ll-HS 

ll-HS . 

ll -HS 

ll -HS 

ll -HS 

ll-HS 

ll-HS 

ll-HS 

ll-HS 

ll-HS 

ll -KIS 

-6168 FT-11-2028 Exhaust Blower Vane Damper 

-601A MA-ll-203A Control Panel 
H/0/A sw. 

-6018 MA-11-2038 Control Panel 
H/0/A sw. 

-602 . MA-ll-203A/B Building Isolation Damper 

-611A FT-ll-201A Air Handler Control Panel 

-611B FT-11-2018 Air Handler Control Panel 

-6l2A FT-ll-202A Air Handler Control Panel 

-612B FT-ll-202B Air Handler Control Panel 

-621 AH-11-302 Control Panel 
H/0/A sw. 

-62S Shipping/Receiving Area Exhaust Fan 
Start/Stop Sw. 

-626 NDA/NDE Area Exhaust Fan 
Start/Stop Sw . 

-627 Shipping/NOA/NOE Roof Exhaust Fan 
Start/Stop Sw. 

-641 AH-11-501 Contrl ·Panel 

-644 RF-11-501 Return Air Fan 
Start/Stop sw·. 

-64S EF-ll-501 Exhaust Fan 
Start/Stop Sw. 

-646 AH-ll-501 Maka-up Air Inlet Damper 
0/C Sw. (Open fully for smoke purge) 

-65lA P-ll-02A Chilled Water Pump 
FJ./0/A Sw. 

-6518 P-ll-02B Chill Water Pump 
'd./0/A Sw. 

-653 CH-ll-OlA/B Chiller Lead/Lag Panel 
A/B Lead Sw. 

-653A CH-ll-OlA Chiller Control Panel 
H/0/A Sw. 

-6538 CH-11-01B Chiller Control Panel 
H/0/A Sw. 

-6S5A P-10-0lA Chill Water Circ. Pump 
'd./0/A Sw . 

-6558 P-10-018 Chill Wtr Circ. Pmp Speed Cont. 
H/ 0/A Sw. 

-653A CH-ll-OlA Chiller Control Panel 
Run Timer 

9. 12 INSTRUMENT INDEX 
03/ 17/92 

P'LOWSHEET 

H-2-88159 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88159 

H-2-88159 

H-2-88159 

a-2-aa159 

a-2-aa160 

a-2-aal60 

H-2-88160 

H-2-88160 

5-i-2-88162 

H-2-88162 

H-2-88162 

H-2-88162 

H-2-88163 

H-2-88163 

H-2-88163 

H-2-88163 

H-2-88163 

H-2-88163 

H-2-881 63 

H-2-88 1 63 



r..... 

WRAPFAOUTY.DOE-RL 
DE-AC06-91RL 11946 

WRAP MODULE l PRELIMIHAR.Y IHSTR.UMJ!:HT 

TAG NUMBER SERVICE REMARJCS 

ll-KIS -653B CH-11-01B Chiller Control Panel 
Run Timer 

ll-MAH -631 CR-ll-801A Computer Room AC 
Humidity 

11-MAH -632 CR-11-801B Computer Room AC 
Humidity 

11-MAI. -631 CR-ll-801A computer Room AC 
Humidity 

ll-MAI. -632 CR-11-801B computer Room AC 
Humidity 

11-ME -601 MA-ll-203A/B Inlet 

11-ME -602A MA-ll-203A Filter Outlet 

11-ME -602B MA-ll-203B Filter Outlet 

11-ME -644 AH-ll-501 Return Air 

11-MI -621 AH-ll-302 Shipping Area Filter . Inlet 

ll-MI -624 AH-ll-302 Filter Outlet 

11-MIT -601 MA-ll-203A/B Inlet 

ll-MIT -602A MA-ll-203A Filter Outlet 

ll-MIT -602B MA-ll-203B Filter - outlet 

11-MIT -625 AH-ll-302 Shipping/Receiving Area 

ll-MIT -626 AH-11-302 NOA/NOE Area 

ll-MIT -644 AH-ll-501 Outlet 

ll-MT -631 CR-ll-80lA Computer Room AC 

11-MT -632 CR-ll-801B Computer Room AC 

ll-PDAH -631 CR-ll-801A Computer Room AC 
Filter Clogged 

ll-PDAH -632 CR-11-801B Computer Room AC 
Filter Clogged 

11-PDAL -633 CR-ll-801A Computer Room AC 
Filter Missing 

11-PDAL -634 CR-11-801B Computer Room AC 
Filter Missing 

11-PDAL -635 CR-ll-801A Computer Room AC 
Low Air Flow 

9 .12 INSTRUMENT INDEX 
03 /1 7 /92 

UNITE> ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

IHDEl'. 

P'LOWSBEET 

H-2-88163 

H-2-88161 

H-2-88161 

H-2-88161 

H-2-88161 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88162 

H-2-88160 

H-2-88160 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88160 

H-2-88160 

H-2-88162 

H-2-88161 

H-2-88161 

H-2-88161 

H-2-88161 

H-2-88161 

H-2-88161 

R-2-88161 



0 

WRAP FACILITY. OOE-RL 
OE-AC06-91 RL 1 1948 

TAG NUMBER 

ll-PDAL -636 

ll-PDI -601 

ll-PDI -602 

ll-PDI -631 

ll-PDI -632 

ll-PDI -656A 

11-POI -656B 

ll-PDI -656C 

ll-PDI -6560 

ll-PDI -656E 

ll-PDI -656F 

ll-PDI -656G 

11-PDIC -655A 

ll-PDIC -655B 

ll-PDISH -60lA 

ll-PDISH -601B 

ll-PDISH -602A 

ll-PDISH -602B 

11-PDISH -6llA 

11-PDISH -611B 

ll-PDISH -612A 

ll-PDISH -612B 

ll-PDISH -6l3A 

ll-PDISH -6138 

UNITED ENGINEERS & CONS~UCTORS 
Project No. 6237.001 

WRAP MODULE l PRELIMINARY INSTRUMENT INDEX 

SERVICE REMARXS P'LOWSHEET 

CR-ll-801B Computer Reem AC H-2-88161 
Lew Air Flew 
Airlock to Process Area Cascade H-2-88158 

Airlock H-2-88158 
-0.0S"W.C. 
CR-ll-801A Computer Room AC Chiil Water H-2-88161 

CR-ll-801B Computer Room AC Chill Water H-2-88161 

Ship/Racv/NDA/NDE Area HVAC Chill Water C H-2-88164 

Process Area HVAC Chill Water Coil H-2-88164 
MA-ll-203A 
Process Area HVAC Chill Water Ceil H-2-88164 
MA-ll-203B 
Admin Area HVAC Chill Water Coil H-2-88164 
AH-ll-501 
Changing Room HVAC Chill Water Coil H-2-88164 

Comp/Cont Room HVAC Chill Water Coil H-2-88164 
CR-ll-801A 
Comp/Cent Room HVAC Chill Water Ceil H-2-88164 
CR-ll-801B 
P-lO-OlA Chill Wtr Circ. Pmp Speed Cent. H-2-88163 

P-10-0lB Chill Wtr Circ. Pmp Speed Cent. H-2-88163 

MA-ll-203A Pre-filter H-2-881S8 

MA-ll-2038 Pre-filter H-2-881S8 

MA-ll-203A Final Filter H-2-881S8 

MA-11-203B Final Filter H-2-881S8 

FT-ll-201A Pre-Filter H-2-881S9 

FT-ll-201B Pre-Filter H-2-88159 

FT-ll-202A Pre-Filter H-2-88159 

FT-11-202B Pre-Filter H-2-881S9 

FT-ll-201A HEPA Filter No. 1 H-2-881S9 

FT-11-2018 HEPA Filter No. 1 H-2-881S9 

9. 12 INSTRUMENT INDEX 
03i17/92 



• 

V 

-

WRAPFAQUTY.DOE-RL 
DE-AC06-91RL 11946 

WRAP MODULE l PRELIMINARY IHSTRUMEHT 

TAG NUMBER SERVICE R.E:MARJCS 

11-PDISH -614A FT-ll-202A HEPA Filter No. l 

ll-PDISH -614B FT-11-202B HEPA Filter No. l 

ll-PDISH -61SA FT-ll-20lA HEPA Filter No. 2 

11-PDISH -615B FT-11-201B HEPA Filter No. 2 

ll-PDISH -6l6A FT-ll-202A HEPA Filter No. 2 

11-PDISH -616B FT-11-202B HEPA Filter No. 2 

11-PDISH -621 AH-11-302 Pre-filter 

ll-PDISH -622 AH-ll-302 Final Filter 

ll-PDISH -641 AH-ll-501 Pre-filter 

ll-PDISH -642 AH-11-501 Final Filter 

11-PDISL -603A MA-ll-203A Supply Fan 

11-PDISL -603B MA-11-203B Supply Fan 

11-PDISL -617A FT-ll-201A Exhaust .Blower 

ll-PDISL -617B FT-11-201B Exhaust Blower 

ll-PDISL -618A FT-ll-202A Exhaust Blower 

11-PDISL -618B FT-11-202B Exhaust Blower 

11-PDISL -623 AH-11-302 Air Handler 

ll-PDISL -625 Shipping/Receiving Area Exhaust Fan 

ll-PDISL -626 NDA/NDE Area Exhaust Fan 

l l- PDISL -627 Shipping/NDA/NDE Roof Exhaust 

ll-PDISL -643 AH-ll-501 Air Handler 

ll-PDISL -644 RF-11-501 Return Air Fan 

ll-PDISL -645 EF-11-501 Exhaust 

ll-PDIT -601 NDA/NDE Area 
-0 . lO"W.C. 

9 . 12 INSTRUMENT INDEX 
03 / 17 /92 

Fan 

Fan 

UNITED -ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

IHDE% 

P'LOWSBEET 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88160 

H-2-88160 

H-2-88162 

H-2-88162 

H-2-88158 

H-2-88158 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88160 

H-2-88160 

H-2-88160 

H-2-88160 

H-2-88162 

H-2-88162 

H-2-88162 

H-2-88158 



WRAPFAOUTY.0OE~L UNITED ENGINEERS &. CONSTRUCTORS 
0E-AC06-9iRL i i946 Project No. 6237.00i 

WRAP MODULE l PRELIMINARY INSTRUMENT INDEX 

TAG NUMBER SERVICE R.EMARXS F'LOWSBEE'X 

ll-PDIT -602 Process Area H-2-88158 
-0.lS"W.C. 

ll-PDIT -603 NDA/NDE to Process Area Cascade H-2-88158 

ll-PDIT -655 HVAC Chill Water Loop H-2-88164 

ll-PDSH -631 CR-ll-801A computer Room AC Filter H-2-88161 
Filter Clogged 

ll-POSH -632 CR-ll-801B Computer Room AC Filter H-2-88161 
Filter Clogged 

ll-PDSL -633 CR-11-SOlA Computer Room AC Filter H-2-88161 
P'iltar Misaing 

ll-PDSL -634 Computer Room AC-2 Filter H-2-88160 
Filter Missing 

ll-PDSL -635 CR-ll-801A Computer Room AC Blower H-2-88161 
Low Flow 

ll-PDSL -636 CR-ll-801B Computer Room AC Blower H-2-88161 
Low Flow 

ll-PDY -655A P-10-0lA Chill Wtr Circ. Pmp Speed Cont ·. H-2-88163 
Varia.ble Speed Drive 

ll-PDY -6558 P-10-0lB Chill Wtr Circ. Pmp Speed Cont. H-2-88163 
Varia.ble Speed Drive 

ll-PI -651A P-ll-02A Chilled Water Pump Discharge H-2-88163 

ll-PI -651B P-ll-02B Chill Water Pump Discharge H-2-88163 

ll-PISL -653A CH-ll-OlA Chiller Outlet H-2-88163 

ll-PISL -653B CH-ll-OlB Chiller Outlet H-2-88163 

ll-PISL -655 P-iO-OlA/8 Chill Wtr Circ. Pmps Discharge H-2-88163 

ll-TAH -635 CR-ll-80lA 

ll-TAH -636 CR-ll-801B 

ll-TAH -637 CR-ll-801A 
Air Temp 

11-TAH -638 CR-ll-801B 
Air Temp 

ll-TAL -637 CR-ll-801A 
Air Tamp 

ll-TAL -638 CR-ll-801B 
Air Temp 

l l -TE -635 CR-ll-801A 

ll -TE -636 CR-ll-8018 

9 . 12 INSTRUMENT INDEX 
03/ 17/92 

Computer Room AC Chill Water R H-2-88161 

Computer Room AC Chill Water R H-2-88161 

Computer Room AC H-2-88161 

Computer Room AC H-2-88161 

Computer Room AC H-2-88161 

Computer Room AC H-2-88161 

Computer Room AC Chill Water R H-2-88161 

Computer Room AC Chill Water R H-2-88161 
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UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODULE l PRELIMINARY IHSTRUXEH'.X IHDE% 

.l'_AG NUMBER SERVICE REMARXS 

11-TE 

11-TE 

11-TE 

11-TE 

-637 CR-ll-80lA Computer Room AC Air 

-638 CR-11-801B Computer Room AC Air 

-653A CH-11-0lA Chille Water Inlet 

-653B CH-11-01B Chiller Inlet 

ll-TE/TIT-601 MA-ll-203A/B inlet 

. ll-TE/TIT-602A MA-ll-203A Filter Outlet 

ll-TE/TIT-602B MA-11-2038 Filter Outlet 

11-TE/TT -653A CH-ll-OlA Chiller Outlet 

11-TE/TT -6538 CH-11-01B Chiller Outlet 

11-TI 

ll-TI 

11-TI 

11-TI 

11-TI 

11-TI 

11-TI 

ll-TI 

11-TI 

ll-TI 

11-TI 

ll-TI 

ll-TI 

11-TI 

11-TI 

-601A MA-ll-203A Inlet 

-6018 MA-11-2038 Inlet 

-602A MA-ll-203A Heat Recovery Coil 

-6028 MA-11-2038 Heat Recovery Coil 

-603A MA-ll-203A Cooling Coil 

-6038 MA-ll-2038 Cooling Coil 

-604A MA-ll-203A Reheat Coil 

-6048 MA-11-2038 Rehea~ Coil 

-6llA FT-ll-201A REPA Filter No. 2 

-6118 FT-11-2018 HEPA Filter No. 2 

-612A FT-ll-202A HEPA Filter No. 2 

-6128 FT-11-2028 REPA Filter No. 2 

-613A FT-ll-201A Heat Recovery Coil 

-6138 FT-11-2018 Heat Recovery Coil 

-614A FT-ll-202A Heat Recovery Coil 

9.12 INSTRUMENT INDEX 
03 117 /92 

FLOWSHEET 

H-2-88161 

H-2-88161 

H-2-88163 

H-2-88163 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88163 

H-2-88163 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-~8159 

H-2-8815-9 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88159 



· WRAP FACILITY. DOE-AL 
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UNITED ENGiNEERS & CONSTRUCTORS 
Project No. 6237 .001 

WRAP MODULE l PRELIMINARY INSTRUMENT INDEX 

TAG NUMBER SERVICE REMARKS P'LOWSHEE': 

11-TI 

11-TI 

11-TI 

ll-TI 

11-TI 

11-TI 

11-TI 

11-TI 

11-TI 

11-TI 

ll-TI 

11-TI 

11-TI 

11-TI 

11-TI 

11-TI 

11- TI 

11-TI 

11-TI 

11-TI 

11-TI 

11-TI 

11-TI 

11- TI 

-614B FT-ll-202B Heat Recovery Coil H-2-88159 

-621 AH-ll-302 Shipping Area Filter Inlet H-2-88160 

-622 AH-ll-302 Final Filter H-2-88160 

-623 AH-ll-302 cooling Coil H-2-88160 

-624 AH-ll-302 Reheat Coil H-2-88160 

-625 AH-ll-302 Filter Outlet H-2-88160 

-631 CR-ll-801A Computer Room AC Chill Water I H-2-88161 

-632 CR-ll-8018 Computer Room AC Chill Water I H-2-88161 

-633 CR-ll-80lA Computer Room AC Chill Water R H-2-88161 

-634 CR-ll-801B Computer Room AC Chill Water R H-2-88161 

-641 AH-ll-501 Final Filter H-2-88162 

-642 AH-ll-501 Cooling Coil H-2-88162 

-643 AH-ll-501 Heating Coil H-2-88162 

-644 AH-ll-501 Outlet H-2-88162 

-651A CH-ll-OlA Chille Water Inlet H-2-88163 

-651B CH-ll-01B Chil ler Inl et H-2-88163 

-653A CH-11-0lA Chiller Outlet H-2-88163 

-653B CH-ll-OlS Chiller Outlet H-2-88163 

-656A Ship/Recv/NDA/NDE Area HVAC Chill Water I H-2-88164 

-656B ?recess Area HVAC Chill Water Inlet H-2-88164 
MA-ll-203A 

-656C ?recess Area HVAC Chill Water Inlet H-2-88164 
MA-11-203B 

-6560 Admin Area HVAC Chill Water Inlet H-2-88164 
AH-11-501 

-656E Changing Room HVAC Chill Water Inlet H-2-88164 

-656F Comp/Cont Room HVAC Chi l l Water Inlet H-2-88 164 
CR-11-SOlA 

9.1 2 INSTRUMENT INDEX 
03 / 17 /92 
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UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODtJLE l PRE:t.IMIHARY IHSTROMEHT INDEX 

TAG NUMBER SERVICE REMARXS l"LOWSHEET 

ll-TI 

ll-TI 

ll-TI 

ll-TI 

ll-TI 

ll-TI 

ll-TI 

ll-TI 

ll-TIC 

ll-TIC 

11-TIC 

ll-TIC 

11-TIC 

11-TIC 

ll-TIC 

ll-TIC 

ll-TIC 

11-TIC 

11-TIT 

11-TIT 

11-TIT 

11-TY 

11-TY 

ll-TY 

-656G Comp/Cont Room HVAC Chill Water Inlet H-2-88164 
CR-11-SOlB 

-657A Ship/Recv/NDA/NDE Area HVAC Chill Water O H-2-88164 

-657B Process Area HVAC Chill Water Outlet H-2-88164 
MA-ll-203A 

-657C Process Area HVAC Chill Water outlet H-2-88164 
MA-ll-203B 

-657D Admin Area HVAC Chill Water Outlet H-2-88164 
AH-11-501 

-657E Changing Room HVAC Chill Water Outlet H-2-88164 

-657F Comp/Cont Room HVAC Chill Water Outlet H-2-88164 
CR-11-S0lA 

-657G Comp/Cont Reem HVAC Chill Water Outlet H-2-88164 
CR-ll-8018 

-641 AH-11~501 Office/Receptionist Area H-2-88162 

-642 AH- 11-501 Lunch Area H-2-88162 

-643 AH-11-501 Conference Room H-2-88162 

-656A Ship/Recv/NDA/NDE Area HVAC Chill Water H-2-88164 

-6568 Process Area HVAC Chill Water H-2-88164 
MA-ll-203A 

-656C Process Area HVAC Chill Water H-2-88164 
MA-ll-2038 

-6560 Ad.min Area HVAC Chill Water 
AH-11-501 

-656E Changing Reem HVAC Chill Water 

-656F Comp/Cont Room HVAC Chill Water 
CR-11-SOlA 

-656G Comp/Cont Room HVAC Chill Water 
CR-11-SOlB 

-625 AH- 11-302 Shipping/Receiving Area 

-626 AH-11-302 NDA/NDE Area 

-641 AH-11-501 Outlet 

-656A Ship/Recv/NDA/NDE Area HVAC Chill Water 

-656B Process Area HVAC Chill Water 
MA-ll-203A 

-656C Process Area HVAC Chill Water 
MA-11-203B 

H-2-88164 

H-2-88164 

H-2-88164 

H-2-88164 

H-2-88160 

H-2-88160 

H-2-88162 

H-2-88164 

H-2-88164 

H-2-88164 

9 . 12 INSTRUMENT INDEX 
03 /17/92 
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UNITED ENGIN~S & CONSTRUCTORS 
Project No. 6237.00i 

WRAP MODULE l PRELIMINARY INSTRUMENT INDEX 

TAG NUMBER SERVICE REMARKS 

11-TY 

11-TY 

11-TY 

11-TY 

ll-ZA 

11-ZL 

11-ZL 

11-ZL 

11-ZL 

11-ZL 

11-ZL 

11-zs 

11-zs 

11-zs 

11-zsc 

11-zsc 

11-ZSC 

11-zsc 

11-zso 

11-zso 

11-zso 

11-ZSO 

12-AS-

12-AS 

-656D Admin Area fiVAC Chill Water 
AH-ll-501 

-656E Changing Room fiVAC Chill Water 

-656F Comp/Cont Room HVAC Chill Water 
CR-ll-80lA 

-656G Comp/Cont Room HVAC Chill Water 
CR-ll-801B 

-601 Procas• Area Airlock 
Airlock Breached Alarm 

-603A Procasa Area Airlock Coor 

-603B Procasa Area Airlock Coor 

-604A Man's Locker Room Airlock Coor 

-6048 Man's Locker Room Airlock Coor 

-605A Woman's Locker Room Airlock Coor 

-6058 Women's Locker Room Airlock Coor 

-603 Procasa Area Airlock Coor 

-604 Men's Locker Room Airlock Door 

-605 Woman's Locker Room Airlock Door 

-604 AHU-12-lA/B Building Isolation Damper 

-611 Glove Box Exhaust Isolation Damper 

-612 Process Room Exhaust Isolation Damper 

-619 Process Stack Exhaust Isolation Damper 

-604 AHU-12-lA/B Building Isolation Damper 

-611 Glove Box Exhaust Isolation Damper 

-612 Process Room Exhaust Isolation Damper 

-619 Procasa Stack Exhaust Isolation Damper 

-051 

-052 

NDA/NDE Area Radiation Criticality Detect 
Failure Alarm 
Ship/Recv Area Radiation Criticality Dete 
Failure Alarm 

9 . 12 INSTRUMENT INDEX 
0 3 / 17 /92 

P'LOWSBE:E': 

H-2-88164 

H-2-88164 

H-2-88164 

B-2-88164 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88158 

H-2-88159 

H-2-88159 

H-2-88159 

H-2-88158 

H-2-88159 

H-2-88159 

H-2-88159 
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TAG NUMBER 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

12-AS 

-053 

-054 

-ass 

-ass 

-056 

-056 

-057 

-057 

... ass 

-058 

-061 

-061 

-062 

-062 

-063 

-063 

-064 

-064 

-065 

-065 

-066 

-066 

-067 

-067 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODtJLE l PRJ!:LIMIHAJlY IHSTR'CJMEHT IHDl!:X 

SERVICE REMARKS 

Process Area Radiation Criticality Detect 
Failure Alarm 
Stack Monitor Radiation Detector 
Failure Alarm 
LI.W RWM Vent Duct Radiation Detector 
Failure Alarm 
I.LW RWM Vent Duct Radiation Detector 
Failure Alarm 
I.LW Procea• Vent Duct Radiation Detector 
Failure Alarm 
LLW Process Vent Duct Radiation Detector 
Failure Alarm 
TRU RWM Vent Duct Radiation Detector 
Failure Alarm 
TRU RWM Vent Duct Radiation Detector 
Failure Ala.rm 
TRU Process Vent Duct Radiation Detector 
Failure Alarm 
TRU Process Vent Duct Radiation Detector 
Failure Alarm 
NDA/NDE Room In-Air Radiation Detector 
Failure Alarm 

P'LOWSHEET 

NDA/NOE Room In-Air Radiation Detector 
Failure Alarm 
NOA/NOE Room In-Air Radiation Detector No 2 
Failure Alarm 
NDA/NDE Room In-Air Radiation Detector No 2 
Failure Alarm 
Ship/Recv Room In-Air Rad. Detector No. l 
Failure Alarm 
Ship/Recv Room In-Air Rad. Detector No. 1 
Failure Alarm 
Ship/Recv Room In-Air Rad. Detector No. 2 
Failure Alarm 
Ship/Recv Room In-Air Rad. Detector No. 2 
Failure Alarm 
Process Room In-Air Rad. Detector No. l 
Failure. Alarm 
Process Room In-Air Rad. Detector No ~ l 
Failure Alarm 
Process Room In-Air Rad. Detector No. 2 
Failure Alarm 
Process Room In-Air Rad. Detector No. 2 
Failure Alarm 
Process Room In-Air Rad. Detector No. 3 

Failure Alarm 
Process Room In-Air Rad. Detector No. 3 
Failure Alarm 

9.12 INSTRUMENT INDEX 

03 / 17 /92 

,. 



I") 

,.... 

WAAPFA0UTV.DOE~L 
OE-ACOS-91 RL 11948 

TAG NUMBER 

12-AS -068 

12-AS -068 · 

12-AS -069 

12-AS -069 

12-AS -071 

12-AS -071 

12-AS -072 

12-AS -072 

12-AS -073 

12-AS -073 · 

12-AS -074 

12-AS -074 

12-As· -075 

12-AS -075 

12-AS -076 

12-AS -076 

12-AS -077 

12-AS -077 

12-ASH -051 

12-ASH -051 

12-ASH -052 

12-ASH -052 

12-ASH -053 

12-ASH -053 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237 .001 

WRAP MODtJLB 1 PREI.IMIHAR.Y IHSTRUMEN'r INDEX 

SERVICE REMARXS 

Process Room In-Air Rad. Detector No. 4 
Failure Alarm 
Process Room In-Air Rad. Detector No. 4 
railure Alarm 
Process HVAC In-Air Rad. Detector 
Pailur• Alarm 
Process HVAC In-Air Rad. Detector 
Failure Al&rm 
NDA/NDE Room Gamma. Radiation Detector 
Failure Alarm 
NDA/NDE Room Gamma Radiation Detector 
Failure Alarm 
Ship/R•ev Room Gamma. Radiation Detector 
Failure Alarm 
Ship/Racv Room Gamma Radiation Detector 
Failure Alarm 
Proces Room Gamma Radiation Detector 
Failure Alarm 
Procea Room Gamma Radiation Detector 
Failure Alarm 
U.W RWM _Operator Air Radiation Detector 
Failure Alarm 
U.W RWM Operator Air Radiation Detector 
Failure Alarm 
U.W Process Operator Air Radiation Detect 
Failure Alarm 
U.W Process Operator Air Radiation Detect 
Failure Alarm 
TRU RWM Operator Air Radiation Detector 
Failure Alarm 
TRU RWM Operator Air Radiation Detector 
Failure Alarm 
TRU Process Operator Air Radiation Detect 
Failure Alarm 
TRU Process Operator Air Radiation Detect 
Failure Alarm 
NDA/NDE Area Radiation Criticality Detect 
High Level Alarm 
NOA/NOE Area Radiation Criticality Detect 
High Laval Al~ 
Ship/Racv Area Radiation Criticality Data 
High Level Alarm 
Ship/Racv Area Radiation Criticality Date 
High Laval Alarm 
Process Area Radiation Criticality Detect 
High Level Alarm 
Process Area Radiation Criticality Detect 
High Level Alarm 

P'LOWSHEET 

9. 12 INSTRUMENT INDEX 
03/17/92 



' 

WRAP FACIUTY. DOE-RL 
DE-AC08-91RL 11946 

TAG HUMBER 

12-ASH -054 

12-ASH -054 

12-ASH -ass 

12-ASH -ass 

12-ASH -056 

12-ASH -056 

12-ASH -057 

12-ASH -058 

12-ASH -061 

12-ASH -062 

12-ASH -063 

12-ASH -064 

12-ASH -065 

12-ASH -066 

12-ASH -067 

12-ASH -068 

12-ASH -069 

12-ASH -071 

12-ASH ·-on 

12-ASH -073 

12-ASH -074 

12-ASH -075 

12-ASH -076 

12-ASH -077 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237 .001 

WRAP MODtJIJ!: l PKELIMIRARY IHSnlmll!:NT IHDE% 

SERVICE REMARXS 

Stack Monitor Radiation Detector 
High Level Alarm 
Stack Monitor Radiation Detector 
High Level Alarm 
LLW RWM Vent Duct Radiation Detector 
High Level Alarm 
LLW RWM Vent Duct Radiation Detector 
High Level Alarm 
LLW Proce•• Vent Duct Radiation Detector 
High Level Alarm 
LLW Process Vent Duct Radiation Detector 

_High Level Alarm 
TRO RWM Vent Duct Radiation Detector 
High Level Alarm 
TRU Process Vent Duct Radiation Detector 
High Level Alarm 

P'LOWSBEET 

NOA/NOE Room In-Air Radiation Detector Nol 
High Level Alarm 
NOA/NOE Room In-Air Radiation Detector No 2 
High Level Alarm 
Ship/Recv Room In-Air Rad. Detector No. 1 
High Level Alarm 
Ship/Recv Room In-Air Rad. Detector No. 2 
High Level Alarm 
Process Room In-Air Rad. Detector No. 1 
High Level Alarm 
Process Room In-Air Rad. Detector No. 2 
High Level Alarm 
Process Ro·om In-Air Rad. Detector No. 3 
High Level Alarm 
Process Room In-Air Rad. Detector No. 4 
High Level Alarm 
Process HVAC In-Air Rad. Detector 
High Level Alarm 
NOA/NOE Room Gamma Radiation Detector 
High Level Alarm 
Ship/Recv Room Gamma Radiation Detector 
High Level Alarm 
Proces Room Gamma Radiation Detector 
High Level Alarm 
LLW RWM Operator Air Radiation Detector 
High Level Alarm 
LLW Process Operator Air Radiatio~ Detect 
High Level Alarm 
TRU RWM Operator Air Radiation Detector 
High Level Alarm 
TRU Process Operator Air Radiation Detect 
High Level Alarm 

9.12 INSTRUMENT INDEX 
03/17/92 



WRAPFA0UTY.DOE~L 
DE-AC06-91RL 11948 

TAG NUMBER 

12-AY -051 

12-AY -052 

12-AY -053 

12-AY -054 

12-AY -ass 

12-AY -056 

12-AY -057 

12-AY -osa 

12-AY -061 

12-AY -062 

- 12-AY -063 

12-AY -064 

12-AY -065 

12-AY -066 

12-AY -067 

12-AY -068 

12 -AY -069 

12-AY -071 

12-AY -072 

12-AY -073 

12-FSL - 074 

12-FSL -075 

12-FSL -076 

12 - FSL - 077 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.001 

WRAP MODtJLZ l PRELIMINARY INSTRtJMJ!:H'% INDEX 

SERVICE Rl!!MARXS 

NDA/NDE Area Radiation Criticality Detect 

Ship/Recv Area Radiation Criticality Dete 

Proc••• Area Radiation Criticality Detect 

Stack Monitor Radiation Detector 

LLW RWM Ventilation Duct Radiation Detect 

I.I.W Pree••• Ventilatn Duct Radiation Dete 

TRU RWM Ventilatn Duct Radiation Detector 

TRU Pree••• Ventilatn Duct Radiat i on Dete 

NOA/NOE Room Air Radiation Detector 

NDA/NDE Room Air Radiation Detector 

Ship/Rev Room Air Radiation Detector 

Ship/Rev Room Air Radiation Detector 

Procaaa Area Room Air Radiation Detector 

Process Area Room Air Radiation Detector 

Process Area Room Air Radiation Detector 

Process Area Room Air Radiation Detector 

Process IiVAC Room Air Radiation Detector 

NOA/NDE Room Gamma Radiation Detector 

Ship/Rev Room Gamma Radiation Detector 

Procesa Area Room Gamma Radiation Detecto 

LLW RWM Operator Air Radiation Detector 
Low Ail:' Flow 
I.I.W Process Operator Air Radiation Detect 
Low Air Flow 
TRU RWM Operator Air Radiation Detector 
Low Air Flow 
TRU Process o·perator Air Radiation Detect 
Low Air Flow 

P'LOWSHEE'? 

9 . 12 INSTRUMENT INDEX 
03 /17 /92 



V 

WRAP FACILITY. DOE-RL 
DE-AC06-91RL 11948 

UNITED ENGINEERS & CONSTRUCTORS 
Pn,ject No. 6237.001 

WRAP NODtJLE 1 PRELIMIHARY IHSTR~ IHDE% 

TAG NUMBER 

12-0A 

13-AE 

13-AE 

13-AV 

13-P'V 

13-P'V 

13-HS 

13-HS 

13-PAL 

13-PCV 

13-PCV 

13-PCV 

13-PCV 

13-PCV 

-110 Annunciator Panel 
In Control Room 

-715A DR-13-lOSA Instrument Air Cryar 

-715B DR-13-lOSB Instrument Air Dryer 

-715 DR-13-lOSA/B Instrument Air Dryer Inlet 

-715A DR-13-lOSA Instrument Air Cryer Exhaust 

-715B CR-13-lOSB Instrument Air Cryer Exhaust 

-711 Instrument Air Compre•• or 
Start/Stop sw. 

-712 Plant Air Compre• sor 
Start/Stop sw. 

-718 Breathing Air Header 

-700 

-716 

-717 

-718 

-719 

Potable Water Header 

Plant Air Header 

Instrument Air Header 

Breathing Air Header 

Breathing Air Header 

13-PDISH -713 F-13-106 Instrument Air Pre-Filter 

13-PDISH -714 . F-13-107 Instrument Air Pre-Filter 

13-PDISH -716 F-13-108 Instrument Air After Filter 

13-PI 

13-PI 

13-PI 

13-PI 

13-PI 

13-PIT 

13-PIT 

-711 V-13-103 Compressed Air Receiver 

-712 V-13-104 Compressed Air Receiver 

-714 CR-13-lOSA/B Instrument Air Dryer Outlet 

-71SA DR-13-lOSA Instrument Air Dryer 

-715B DR-13-lOSB Instrument Air Dryer 

-700 Potable Water Header 

-716 Plant Air Header 

9.12 INSTRUMENT INDEX 
03/17 /92 

P"LOWSBEET 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88225 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-8£226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 

H-2-88225 

H-2-88226 



.. 

WAAPFACJLITY, DOE-AL 
DE-AC06-91RL 11948 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.001 

WRAP · MODULZ 1 PRELIMINARY INSTR~ INDEX 

TAG NUMBER SERVICE REMARXS 

13-PIT -717 Instrument Air Header 

13-PSL -718 Breathing Air Header 

13-PSV -711 In• trument Air Receiver 

13-PSV -712 Plant Air Receiver• 

13-PSV -71SA DR-13-l0SA In• trument Air Dryer 

13-PSV -7158 DR-13-1058 Instrument Air Dryer 

13-PSV -717 V-13-109 Instrument Air Receiver 

13-RO -714 0R-13-l0SA/B Instrument Air Cryer Outlet 

9 . 12 INSTRUMENT INDEX 
03/17 /92 

P'LOWSREft 

H-2-88226 

H-2-88226 

B-2-88226 

H-2-88226 

B-2-88226 

H-2-88226 

H-2-88226 

H-2-88226 



WRAPFAOUTY.DOE-RL 
DE-AC08-91RL 11948 

9.13 Instrument 1/0 List: 

9 . 13 INSTRUMENT 1/0 UST 
03/ 17/92 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.001 



WRAPFAOUTY,DOE~L UNITED ENGINEERS & CONSTRUCTORS 

DE-AC06-91RL 11946 Project No. 8237.001 

WRAP MODtJLZ l - PllEI.IMIHAR.Y I/0 LIST 

I/0 NUMBER SERVICE REMARXS 

lOl-AI-001 cv-09-lOS Box coneyor Scale 

101-AI-002 os-os-101A Recv Weigh Conv 

lOl-AI-003 os-os-101s Stor Weigh conv 

101-01-001 cv-09-lOlA Drum NDE Inlet conveyor 
Running 

101-DI-002 CV-09-lOlA Drum NDE Inlet conveyor 
Run Forward 

lOl-DI-003 cv-09-lOlA Drum NDE Inlet Conveyor 
Run Reverse 

101-DI-004 cv-09-lOlA Drum NOE Inlet conveyor 
HOA Auto 

101-DI-OOS CV-09-lOlA Drum NOE Inlet Conveyor 
l?hotoeye 

lOl-OI-006 CV-09-lOlA Drum NOE Inlet conveyor 
AGV Interlock 1 

101-DI-007 cv-09-lOlA Orum NOE Inlet Conveyor 
AGV Interlock 2 

101-DI-008 CV-09-lOlB Drum NOE Inlet Conveyor 
Running 

101-DI-009 CV-09-lOlB Drum NOE Inlet Conveyor 
Run Forward 

101-01-010 cv-09-lOlB Drum NOE Inlet Conveyor 
Run Reverse 

101-0I-Oll CV-09-lOlB Orum NOE Inlet Conveyor 
HOA Auto 

lOl-DI-012 CV-09-lOlB Orum NOE Inlet Conveyor 
Photoeye 

lOl-OI-013 CV-09-lOlB Orum NOE Inlet Conveyor 
AGV Interlock l 

lOl-OI-014 CV-09-lOlB Orum NOE Inlet Conveyor 
AGV Interlock 2 

101-0I-OlS CV-09-lOlC Drum l?AN Inlet Conveyor 
Running 

lOl-DI-016 CV-09-lOlC Drum l?AN Inlet Conveyor 
Run Forward 

lOl-DI-017 cv-09-lOlC Drum l?AN Inlet .conveyor 
Run Reverse 

lOl-DI - 018 cv-09-lOlC Drum l?AN Inlet Conveyor 
HOA Auto 

101-DI-019 CV-09-lOlC Drum PAN Inlet Conveyor 
l?hotoeye 

101-DI-020 CV-09-lOlC Drum PAN Inlet Conveyor 
AGV Interlock 1 

101-DI-021 CV-09-lOlC Orum PAN Inlet Conveyor 
AGV Interlock 2 

9. 13 INSTRUMENT 1/0 UST 
03/17/92 

'?AG NOMBER 
I/0 TYPE 

09-WIT -219 
AI 
OS-WIT -107 
AI 
OS-WIT -110 
AI 
09-SI -201 
OI 
09-XI -201 
CI 
09-XI -201 
DI 
o9~ss -201A 
OI 
09-ZS -201A 
OI 
09-ZI -201B 

. DI 

09-ZI -201B 
DI 
09-SI -202 
CI 
09-SI -202 
DI 
09-XI -202i 
DI 
09-HS -2028 
CI 
09-ZS -202 
CI 
09-ZI -2028 
CI 
09-ZI -202B 
DI 
09-SI -203 
CI 
09-XI -203A 
DI 
09-XI -203A 
DI 
09-BS -2038 
DI 
09-ZS -203 
DI 
09-ZI -2038 
DI 
09-ZI -203B 
DI 



.n 

-

WRAP FACILITY. DOE-AL UNITED ENGINEERS & CONSTRUCTORS 
DE-AC08-91RL 11948 Pro;.e1 No. 8237.001 

WRAP NODlJL!: 1 - PKELIMIDllY I/0 I.In 

I/0 NUMBER SERVICE REMARXS 

101-D I -022 cv-o9-101D Drum 
Running 

101-DI -023 CV-09-lOlD Drum 
Run Forward 

101-DI -024 cv-09-lOlD Drum 
Run Reverse 

101-DI -025 cv-09-1010 Drum 
HOA Auto 

101-DI -026 CV-09-lOlD Drum 
Photoeye 

101-DI -027 CV-09-lOlD Drum 
AGV Interlock l 

101-DI -028 cv-09-lOlD Drum 
AGV Interlock 2 

101-D I -029 CV-09-lOlE Drum 
Running 

101-DI -030 CV-09-lOlE Orum 
Run Forward 

101-DI -031 CV-09-lOlE Drum 
Run Reverse 

101-DI -032 cv-09-lOlE Drum 
HOA Auto 

101-DI -033 CV-09-lOlE Drum 
Photoeye 

101-DI -034 CV-09-lOlE Drum 
AGV Interlock l 

101-DI -035 cv-09-lOlE Drum 
AGV Interlock 2 

101-DI -036 CV-09-lOlF Drum 
Running 

101-DI -037 CV-09-lOlF Drum 
Run Forward 

101-DI -038 CV-09-lOlF Drum 
Run Reverse 

101-DI -039 CV-09-lOlF Drum 
HOA Auto 

101-D I -040 CV-09-lOlF Drum 
Photoeye 

101-DI -041 CV-09-lOlF Drum 
AGV Interlock 1 

101-DI -042 cv-09-lOlF Drum 
AGV Interlock 2 

101-DI -043 CV-09-lOlG Drum 
Running 

101-DI -044 CV-09-lOlG Drum 
Run Forward 

101-DI -045 CV-09-lOlG Drum 
Run Reverse 

9 . 13 INSTRUMENT 1/0 UST 
03/17/9 2 

PAN Inlet 

PAN Inlet 

PAN Inlet 

PAN Inlet 

PAN Inlet 

PAN Inlet 

PAN Inlet 

SGS Inlet 

SGS Inlet 

SGS Inlet 

SGS Inlet 

SGS Inlet 

SGS Inlet 

SGS Inlet 

FAP Inlet 

FAP Inlet 

FAP Inlet 

FAP Inlet 

FAP Inlet 

FAP Inlet 

FAP Inlet 

FAP Inlet 

FAP Inlet 

FAP Inlet 

llG HUMBER 
I/0 TYPE 

conveyor 09-SI -204 
DI 

conveyor 09-XI -204A 
DI 

conveyor 09-XI -204A 
DI 

conveyor 09-XI -204B 
DI 

Conveyor 09-ZS -204 
DI 

Conveyor 09-ZI -204B 
DI 

conveyor 09-ZI -204B 
DI 

Conveyor 09-SI -205 
DI 

Conveyor 09-XI -20SA 
DI 

Conveyor 09-XI -20SA 
DI 

conveyor 09-HS -205B 
DI 

Conveyor 09-ZS -205 
DI 

Conveyor 09-ZI -205B 
DI 

Conveyor 09-ZI -205B 
DI 

Conveyor 09-SI -206 
DI 

Conveyor 09-XI -206A 
DI 

Conveyor 09-XI -206A 
DI 

Conveyor 09-HS -206B 
DI 

Conveyor 09-.ZS -206 
DI 

Conveyor 09-ZI -206B 
DI 

Conveyor 09-ZI -206B 
DI 

Conveyor 09-SI -207 
DI 

Conveyor 09-XI -207B 
DI 

Conveyor 09-XI -207B 
DI 



" 

WRAP FACSUTY, DOE-RL UNITED ENGINEERS & CONSTRUCTORS 
DE-AC0l-91 AL 11948 Project No. 8237 .001 

WRAP MODllIJ!l 1 - PRELIMINARY I/0 LIS~ 

I/0 NUMBER SDVJ;C!j REMARKS 

101-DI-046 CV-09-lOlG Orum FAP 
HOA Auto 

101-DI-047 CV-09-lOlG Orum FAP 
Photoeye 

101-0I-048 CV-09-lOlG Orum FAP 
AGV Interlock l 

lOl-OI-049 CV-09-lOlG Orum FAP 
AGV Interlock 2 

lOl-OI-050 CV-09-l03A NDA/NDE 
Running 

lOl-OI-051 cv-o9-l03A NDA/NDE 
Run Forward 

lOl-OI-05.2 cv-o9-l03A NDA/NDE 
Run Reverse 

lOl-OI-053 CV-09-lOJA NDA/NDE 
HOA Auto 

lOl-OI-054 CV-09-l03A NDA/NDE 
Photoeye 

lOl-OI-055 CV-09-l03A NDA/NDE 
Photoaya 

lOl-OI-056 cv-o9-l03A NDA/NDE 
AGV Interlock l 

lOl-OI-057 CV-09-l03A NDA/NDE 
AGV Interlock 2 

lOl-OI-058 CV-09-103B NDA/NDE 
Running• 

lOl-OI-059 CV-09-103B NDA/NDE 
Run Forward 

101-DI-060 CV-09-103B NDA/NDE 
Run Reverse 

101-DI-061 CV-09-103B ND~/NDE 
HOA Auto 

lOl-DI-062 CV-09-103B NDA/NDE 
Photoaye 

101-0I-063 CV-09-103B NDA/NDE 
Photoeye 

101-DI-064 CV-09-103B NDA/NDE 
AGV Interlock l 

101-DI-065 CV-09-103B NOA/NOE 
AGV Interlock 2 

lOl-OI-066 cv-o9-l04A NDA/NDE 
Running 

lOl-DI-067 CV-09-104A NDA/NDE 
Run Forward 

101-DI-068 CV-09-l04A NOA/NOE 
Run Reverse 

101-DI-069 CV-09-104A NDA/NDE 
HOA Auto 

9. 13 INSTRUMENT 1/0 UST 
03/17 /92 

Inlet conveyor 

Inlet Conveyor 

Inlet conveyor 

Inlet conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

. 
Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock conveyor 

Airlock Conveyor 

Airlock Conveyor 

Airlock Conveyor 

TAG HUMBER 
I/0 TYPE 

09-HS -207B 
DI 
09-ZS -207 
DI 
09-ZI -207B 
DI 
09-ZI -207B 
DI 
09-SSL -211 
DI 
09-XI -2llA 
DI 
09-XI -2llA 

DI 
09-HS -2llB 
DI 
09-ZS -2llA 
DI 
09-ZS -2110 
DI 
-09-ZI -2llB 
DI 
09-ZI -211B 
DI 
09-SSL -212 
DI 
09-XI -212A 
DI 
09-XI -212A 
DI 
09-HS -212B 
DI 
09-ZS -212A 
DI 
09-ZS -2120 
DI 
09-ZI -212B 
DI 
09-ZI -212B 
DI 
09-SSL -213A 
DI 
09-XI -213A 
DI 
09-XI -213A 
DI 
09-HS -213B 
DI 

• 
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WAAPFACWTY,DOE-RL UNITED ENGINEER& & CONSTRUCTORS . 
DE-AC08-91RL 11948 Pt-oject No. 8237 .001 

WRAP MODULE 1 - PRELIMIHAR.Y I/0 LIST 

I/0 HUMBER SERVl:C!: REMARKS 

101-DI-070 cv-o9-104A NDA/NDE Airlock 
Photoeye 

101-DI-071 cv-o9-l04B NDA/NDE Airlock 
Running 

101-DI-072 CV-09-104B NDA/NDE Airlock 
Run Forward 

101-DI-073 CV-09-104B NDA/HDE Airlock 
Run Reverse 

101-DI-074 CV-09-104B NDA/NDE Airlock 
HOA Auto 

101-DI-075 CV-09-104B NDA/NDE Airlock 
Photoeye 

101-DI-076 cv-o9-20lA NDA/NDE Airlock 
Running 

101-DI-077 CV-09-201A NDA/NDE Airlock 
Run Forward 

101-DI-078 cv-o9-201A NDA/NDE Airlock 
Run Reverse 

101-DI-079 CV-09-201A NDA/NDE Airlock 
HOA Auto 

101-DI-080 cv-o9-20lA NDA/NDE Airlock 
Photoeye 

101-DI-081 cv-o9-20lA NDA/NDE Airlock 
Photoeye 

101-D I -082 cv-o9-20lA NDA/NDE Airloi;:k 
AGV Inj:erlock l 

101-DI -083 CV-09-201A NDA/NDE Airlock 
AGV Interlock 2 

101-0I -084 CV-09-201B NDA/NDE Airlock 
Running 

101-DI -085 CV-09-201B NDA/NDE Airlock 
Run Forward 

101-DI -086 CV-09-201B NDA/NDE Airlock 
Run Reverse 

101-DI -087 CV-09-201B NDA/NDE Airlock 
HOA Auto 

101-D I -088 CV-09-201B NDA/NDE Airlock 
Photoeye 

101-D I -089 CV-09-201B NDA/NDE Airlock 
Photoeye 

101-DI -090 CV-09-201B NOA/NOE 'Airlock 
AGV Interlock 1 

101-D I -091 CV-09-201B NDA/NDE Airlock 
AGV Interlock 2 

101-DI -092 NDA/NDE Airlock Door 1 
Open 

101-DI -093 NDA/NDE Airlock Coor 1 
Closed 

9 . 13 INSTRUMENT 1/0 UST 
03/17/9 2 

TAG HUMBER 
I/0 TYPE 

conveyor 09-ZS -2 13A 
DI 

Conveyor 09-SSL -214 
DI 

Conveyor 09-XI -214A 
DI 

conveyor 09-XI -214A 
DI 

Conveyor 09-HS -214B 
DI 

Conveyor 09-ZS -214A 
DI 

Conveyor 09-SSL -215 
DI 

Conveyor 09-XI -215A 
DI 

Conveyor 09-XI -215A 
DI 

Conveyor 09-HS -215B 
DI 

Conveyor 09-ZS -215A 
DI 

Conveyor 09-ZS -21SD 
DI 

Conveyor 09-ZI -215B 
DI 

Conveyor 09-ZI -215B 
CI 

Conveyor 09-SSL -216 
DI 

Conveyor 09-XI -216A 
CI 

Conveyor 09-XI -216A 
DI 

Conveyor 09-HS -216B 
DI 

Conveyor 09-ZS -216A 
CI 

Conveyor 09-ZS -2160 
DI 

Conveyor 09-ZI -2168 
DI 

Conveyor 09-ZI -216B 
DI 
09-ZSO -217 
CI 
09-ZSC -217 
DI 



:"') 

WRAP FACILITY. DOE-RL UNITED ENGIN~S & CONSTRUCTORS 
DE-ACOS-91 RL 11948 Project No. 6237.001 

WRAP MODULE l - PRELIMINARY I/0 LIST 

I/0 NUMBER SERVICE REMARKS 

10-l-DI-094 NOA/NOE Airlock Coor l 
HOA Auto 

101-DI-095 Procas• Airlock Door l 
Open 

101-DI-096 Proc••• Airlock Door 1 
Clo•ed 

101-DI-097 Proc••• Airlock Coor l 
HOA Auto 

lOl-DI-098 NOA/NOE Airlock Door 2 
Open 

101-DI-099 NOA/NOE Airlock Door 2 
Cloaed 

lOl-DI-lOO NDA/NDE Airlock Door 2 
BOA Auto 

101-01-101 Proc••• Airlock Coor 2 
Open 

101-01-102 Proc••• Airlock Door 2 
Closed 

101-DI-103 Process Airlock Door 2 
HOA Auto 

lOl-DI-104 NOA/NOE Airlock Coor l 
Door Cl~ar 

lOl-DI-105 Proc.••• Air leek Coor l 
' Door Clear 

101-DI-106 NOA/NOE Airlock Door 2 
Coor Clear 

101-DI-107 Porcess Airlock Door 2 
Door Claar 

101-DI-108 CV-05-lOlA Recv Weigh Inlet Index Conv 
Start/Stop 

101-DI-109 CV-05-lOlA Racv Weigh Inlet Index Conv 
Conveyor BOA Auto 

101-DI-110 CV-05-lOlA Recv Weigh Inlet Index Conv 
Run 

101-DI-lll cv-oS-lOlA Racv Weigh Inlet Index conv 
Index BOA Auto 

101-DI-112 CV-05-lOlA Recv Weigh Inlet Index Conv 
Drum at Exit 

101-DI-113 DS-05-lOlA Racv Weigh Conv 
Orum on Scala 

101-DI-114 . cs-os-101A Racv Weigh conv 
Conveyor BOA Auto 

101-DI-115 DS-05-lOlA Recv Weigh conv 
Conveyor Index 

101-DI-116 DS-05-lOlA Recv Weigh Conv 
Run 

101-DI-ll 7 CV-05-101B Recv Weigh Outlet Index conv 
Conveyor Full 

9. 13 INSTRUMENT 1/0 UST 
03/17 /92 

TAG NUMBER 
I/O _TYPE 

09-HS -217B 
DI 
09-ZSO -218 
DI 
09-ZSC -218 
DI 
09-HS -218B 
DI 
09-ZSO -251 
DI 
09-ZSC -251 
CI 
09-HS -2SlB 
DI 
09-ZSO -252 
DI 
09-ZSC -252 
DI 
09-HS -252B 
DI 
09-ZS -217 
DI 
09-ZS -218 
DI 
09-ZS -251 
DI 
09-ZS -252 
DI 
OS-HS - 106B 
DI 
OS-HS -l06A 
DI 
OS-XI -106A 
DI 
OS-HS -106C 
DI 
os-zs -106 
DI 
os-zs -107 
DI 
OS-HS -l07A 
CI 
05-HS -l07B 
DI 
OS-XI -107B 
DI 
os-zs -108A 
DI 

, .., 
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WRAPFACILITY,DOE-Rl UNITED ENGINEERS & CONSTRUCTORS 
DE-AC06-91RL11946 Project No. 6237 .001 

WRAP NODULE 1 - PREI.IMIHAltY I/0 LI~ 

I/0 HUMBER SERVICE REMARJCS 

101-DI-118 cv-OS-101B Recv Weigh Outlet Index 
Conveyor HOA Auto 

101-DI-119 CV-OS-101B Recv Weigh Outlet Index 
Run 

101-01-120 CV-05-lOlB Recv Weigh Outlet Index 
Index BOA Auto 

101-01-121 cv-os-101s Reev Weigh Outlet Index 
Orum at End 

101-DI-122 cv-OS-101B Reev Weigh Outlet Index 
AGV Interlock 1 

101-DI-123 cv-OS-101B Reev Weigh Outlet Index 
AGV Interlock 2 

101-DI-124 cv-os-102 Ster Weigh Index Cenv 
conv Full 

101-DI-12S cv-os-102 Ster Weigh Index Conv 
Conv HOA Auto 

101-DI-126 cv-os-102 Ster Weigh Index Conv 
Start/Stop 

lOl-DI-127 cv-os-102 Ster Weigh Index Conv 
Index P.B. 

101-DI-128 cv-os-102 Ster Weigh Index Conv 
Drum at End 

101-DI-129· cv-os-102 Ster Weigh Index Conv 
Running 

101-DI-130 cv-os-102 Ster Weigh Index Conv 
AGV Interlock 1 

101-DI-131 cv-os-102 Ster Weigh Index Conv 
AGV Interlock 2 

101-DI-132 os-os-1010 Ster Weigh Conv 
Drum on Conv 

101-DI-133 os-os-101B stor Weigh Conv 
HOA Auto 

101-DI-134 os-os-101s Ster Weigh Conv 
Running 

10l-DI-13S DS-OS-1018 Ster Weigh Conv 
Index P.8. 

101-DI-136 DS-05-1018 Ster Weigh Cenv 
Drum Overrun 

101-00-001 CV-09-lOlA Drum NOE Inlet Conveyor 
Remote Forward 

101-00-002 CV-09-lOlA Drum NOE Inlet Conveyor 
Remote. Reverse 

101-00-003 cv-09-lOlA Drum NOE Inlet Conveyor 
AGV Interlock 1 

101-00-004 cv-09-lOlA Drum NOE Inlet Conveyor 
AGV Interlock 2 

101-00-oos cv-09-1018 Drum NOE Inlet Conveyor 
Remote Forward 

9 . 13 INSTRUMENT 1/0 UST 
03/17 /92 

TAG HUMBER 
I/0 TYPE 

Conv OS-HS -108A 
DI 

Conv OS-XI -108B 
DI 

Conv OS-HS -lOSB 
DI 

COnv os-zs -108B 
DI 

COnv 05-ZI -1oac 
DI 

Conv OS-ZI -lOSC 
DI 
os-zs -109A 
DI 
05-HS -109A 
DI 
05-HS -109B 
DI 
05-HS -109C 
DI 
os-zs -1098 
DI 
OS-XI -109A 
DI 
05-ZI -109C 
DI 
05-ZI -109C 
DI 
os-zs -llOA 
DI 
OS-HS -llOA 
DI 
OS-XI -1108 
DI 
OS-HS -1108 
DI 
os-zs -1108 
DI 
09-HIS -201 
DO 
09-HIS -201 
DO 
09-ZI -2018 
DO 
09-ZI -201B 
DO 
09-HIS -202 
DO 
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WRAP FACIUTY. DOE-RL UNITED ENGINEERS & CONSTRUCTORS 
DE-AC08-91RL 11948 P,.oject No. 8237.001 

WRAP MODtJLZ 1 - PRELIMINARY I/0 LIS~ 

I/0 NUMBER SERVICE REMARKS 

101-00-006 cv-09-lOlB Crum NDE 
Remote Reverse 

101-00-001 CV-09-lOlB Drum NDE 
AGV Interlock 1 

101-00-ooa cv-09-lOlB Drum NDE 
AGV Interlock 2 

101-00-009 cv-09-lOlC Drum PAN 
Remote Forward 

101-00-010 cv-09-lOlC Drum PAN 
Remote Reverse 

101-00-011 CV-09-lOlC Drum PAN 
AGV Interlock 2 

101-00-012 cv-09-lOlC Orum PAN 
AGV Interlock 2 

101-00-013 CV-09-lOlD Drum PAN 
Remote Forward 

101-00-014 CV-09-1010 Orum PAN 
Remote Reverse 

101-00-015 cv-09-lOlD Drum PAN 
AGV Interlock l 

101-00-016 CV-09-lOlD Orum PAN 
AGV Interlock 2 

101-00-011 CV-09-lOlE Orum SGS 
Remote Forward 

101-oo-01a cv-09-lOU: Drum SGS 
Remote Revers• 

101-00-019 CV-09-lOlE Crum SGS 
AGV Interlock l 

101-00-020 CV-09-lOlE Crum. SGS 
AGV Interlock 2 

101-00-021 CV-09-lOlF Orum FAP 
Remote Forward 

101-00-022 CV-09-lOlF Crum FAP 
Remote Reverse 

101-00-023 CV-09-lOlF Crum FAP 
AGV Interlock l 

101-00-024 CV-09-lOlF Crum FAP 
AGV Interlock 2 

101-00-025 CV-09-lOlG Crum FAP 
Remote Forward 

101-00-026 CV-09-lOlG Crum FAP 
Remote Reverse 

101-00-021 CV-09-lOlG Orum FAP 
AGV Interlock 1 

101-oo-02s cv-09-lOlG Crum FAP 
AGV Interlock 2 

101-00-029 CV-09-103A NOA/NOE 
Remote Forward 

9. 13 INSTRUMENT 1/0 UST 
03/17/92 

Inlet Conveyor 

Inlet conveyor 

Inlet Conveyor 

Inlet conveyor 

Inlet conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Inlet Conveyor 

Airlock Conveyor 

TAG HOMBER 
I/0 TYPE 

09-HIS -202 
co 
09-ZI -202B 
DO 
09-ZI -202B 
DO 
09-HIS -203 
DO 
09-HIS -203 
00 
09-ZI -203B 
00 
09-ZI -203B 
00 
09-HIS -204 
00 
09-HIS -204 
00 
09-ZI -204B 
00 
09-ZI -204B 
co 
09-HIS -205 
00 
09-HIS -20s 
co 
09-ZI -205B 
DO 

09-ZI -2058 
co 
09~HIS -206 
DO 

09-HIS -206 
DO 

09-ZI -2068 
00 
09-ZI -2068 
00 
09-HIS -207 
00 
09-HIS -207 
co 
09-ZI -207B 
00 
09-ZI -207B 
00 
09-HIS -211 
DO 



-

... o 

' 
~ 

M 

~ 

WRAP FACILITY. DOE-RL UNITED ENGINEERS & CONSTRUCTORS 
DE-AC06-91RL 11946 Pro;.ct No. 8237 .001 

WRAP MODULE l - PRELIMIHAR.Y I/0 LIS~ 

I/0 NUMBER SERVICE REMARXS 

101- 00-030 CV-09-103A NDA/NDE Airlock 
Remote Reverse 

101-D0-031 CV-09-103A NDA/NDE Airlock 
AGV Interlock l 

101-D0-032 CV-09-lOJA NDA/NDE Airlock 
AGV Interlock 2 

101-D0-033 CV-09-103B NDA/NDE Airlock 
Remote 'Forward 

101-00-034 CV-09-103B NDA/NDE Airlock 
Remote Reverse 

101-00-035 CV-09-103B NDA/NDE Airlock 
AGV Interlock 1 

101-00-036 CV-09-103B NDA/NDE Airlock 
AGV Interlock 2 

101-00-037 CV-09-104A NDA/NDE Airlock 
Remote Forward 

101-00-038 CV-09-104A NDA/NDE Airlock 
Remote Reverse 

101-00-039 CV-09-104B NDA/NDE Airlock 
Remote Forward 

101-D0-040 CV-09-104B NDA/NDE Airlock 
Remote Rever• e 

101-D0-041 CV-09-201A NDA/NDE Airlock 
Remote Forward 

101-00-042 CV-09-201A NDA/NDE Airlock 
Remote Reverse 

101-0·0-043 CV-09-201A NDA/NDE Airlock 
AGV . Interlock l 

101-00-044 CV-09-201A NDA/NDE Airlock 
AGV Interlock 2 

101-00-045 CV-09-201B NDA/NDE Airlock 
Remote Forward 

101-00-046 CV-09-201B NDA/NDE Airlock 
Remote Reverse 

101-00-047 CV-09-201B NDA/NDE Airlock 
AGV Interlock 1 

101-D0-048 CV-09-201B NOA/NDE Airlock 
AGV Interlock 2 

101-D0-049 NDA/NDE Airlock Door 1 
Remote Open 

101-00-050 Process Airlock Door 1 
Remote Open 

10~-oo-os1 NDA/NDE AirLock Door 2 
Remote Open 

101-00-052 Process AirLock Door 2 
Remote Open 

101-00-053 CV-05-lOlA Recv Weigh Inlet 
Auto Forward 

9 . 13 INSTRUMENT 1/0 UST 
03/17/92 

'l'AG NUMBER 
I/0 TYPE 

Conveyor 09-HIS -211 
DO 

Conveyor 09-ZI -211B 
DO 

conveyor 09-ZI -211B 
DO 

conveyor. 09-H:IS -212 
DO 

Conveyor 09-HIS -212 
DO 

Conveyor 09-ZI -212B 
DO 

Conveyor 09-ZI -212B 
DO 

Conveyor 09-HIS . -213 
DO 

Conveyor 09-HIS -21.3 
DO 

Conveyor 09-HIS -214 
DO · 

Conveyor 09-HIS -214 
DO 

Conveyor 09-HIS -215 
DO 

' Conveyor 09-HIS -215 
DO 

Conveyor 09-ZI -215B 
DO 

Conveyor 09-ZI -215B 
DO 

Conveyor 09-HIS -216 
DO 

Conveyor 09-HIS -216 
00 

Conveyor 09-ZI -216B 
DO 

Conveyor 09-ZI -216B 
DO 
09-HIS -217 
DO 
09-HIS -218 
DO 
09-HIS -251 
DO 
09-HIS -252 
DO 

Index Conv "OS-HS -106A 
DO 
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WRAP FACIUTY. DOE·RL UNITED ENGINEERS &. CONSTRUCTQRS 
OE·AC06-91AL 11948 Project No. 8237.001 

WRAP MODOLE 1 - PRELIMIMARY I/0 LIST 

I / 0 HtJMBEll SERVICE REMARKS 

101-00-054 cv-05-lOlA Rec:v Weigh Inlet Index Conv 
Auto Index 

101-00-oss os-05-lOlA Rec:v Weigh conv 
Auto Forward 

101-oo-os6 cv-oS-lOlB Rec:v Weigh outlet Index Conv 
Auto Forward 

101-oo-os1 cv-05-lOlB Recv Weigh outlet Index Conv 
Auto Index 

101-00-osa CV-05-lOlB Rec:v Weigh Outlet Index Conv 
AGV Interlock i 

101-00-osg CV-05-lOlB Rec:v Weigh Outlet Index Conv 
AGV Interlock 2 

101-00-060 cv-os-102 Ster Weigh Index Conv 
Auto Run 

101-00-061 CV-05-102 Ster Weigh Index Conv 
Index Clutch . 

101-00-062 cv-os-102 Ster Weigh Index Cohv 
AGV Interlock l 

101-00-063 cv-os-102 Ster Weigh Index conv 
AGV Interlock 2 

101-00-064 os-os-101s Ster Weigh conv 
Auto Run 

101-RS-001 . NOA/NOE Area carousel 
Bar Code Scanner 

lOl-RS-002 CV-09-105 Box Conveyor/Scala 
Bar Coda Scanner 

lO.l-RS-003 os-os-101A Recv Weigh conv 
Bar Coda Scanner 

102-0I-001 LT-09-201A Orum Lift Table 
AGV Interlock l 

102- 0I- 002 LT-09-201A Orum Lift Tabla 
AGV Interlock 2 

102-0I-003 LT-09-201A Orum Lift Tabla 
Orum Loaded From AGV 

102-0I-004 LT-09-201A Orum Lift Tabla 
Lift Op 

102-0I-005 LT-09-201A Orum Lift Tabla 
Lift Down 

102-0I-006 LT-09-201A Orum Lift Tabla 
Run Forward 

102-0I-007 LT-09-201A Orum Lift Table 
Run Reverse 

102-0I-008 LT-09-201A Orum Lift Tabla 
HOA Auto 

102-DI-009 LT-09-201A Drum Lift Table 
Drum Under Entry 

102-DI-010 LT-09-201A Orum Lift Table 
Running 

9. 13 INSTRUMENT 1/0 UST 
03/17/92 

TAG HtJMBEll 
I/0 TYPE 

05-ZEV -106 
00 
05-HS -l07A 
00 
05-HS -lOSA 
00 
05-ZEV -108 
00 
05-ZI -1oac 
00 
05-ZI -lOSC 
00 
os-as -l09A 
00 
05-ZEV -109 
00 
05-ZI -l09C 
00 
05-ZI -l09C 
00 
OS-HS -UOA 
00 
09-NY -201 
RS 
09-NY -211 
RS 
05-NY - 102 
RS 
09-ZI -221B 
CI 
09-ZI -221B 
DI 
09-ZS -221A 
DI 
09-ZS -221c 
DI 
09-ZS. -2210 
DI 
09-XI -221-A 
DI 
09-XI -221A 
CI 
09-HS -221B 
DI 
09-ZS -221E 
DI 
09-SSL -221 
DI 
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WRAPFACIUTY.DOE-RL UNITED ENGINEERS & CONSTRUCTORS 
DE·AC06-91RL 11946 Project No. 8237 .001 

WRAP MODULE l - PRELINIHAR.Y I/0 LIST 

TAG HtJMBER 
I/0 HtJMBER SERVICE REMARKS I/0 TYPE 

102-DI-Oll LT-09-201A Orum Lift 
Pump Running 

102-DI-012 LT-09-201A Orum Lift 
Low Pressure 

102-DI-013 LT-09-2018 Drum Lift 
AGV Interlock 1 

102-DI-014 LT-09-2018 Drum Lift 
AGV Interlock 2 

102-DI-015 LT-09-2018 Drum Lift 
Drum Loade Prom AGV 

102-DI-016 LT-09-2018 Drum Lift 
Lift Op 

102-DI-017 LT-09-2018 Drum Lift 
Lift Down 

102-DI-018 LT-09-201B Drum Lift 
Run Forward 

102-DI-019 LT-09-201B Drum Lift 
Run Reverse 

102-D I -020 LT-09-201B Drum Lift 
HOA Auto 

102-DI-021 LT-09-2018 Drum Lift 
Drum Under Entry 

102-DI -022 LT-09-2018 Orum Lift 
Running 

102-DI -023 LT-09-2018 Drum Lift 
Pump Running 

102-D I -024 LT-09-201B Drum Lift 
Low Pressure 

102-D I -025 LT-09-201C Drum Lift 
AGV Interlock l 

102-DI -026 LT-09-201C Drum Lift 
AGV Interlock 2 

102-D I -027 LT-09-201C Orum Lift 
Drum Loaded From AGV 

102-D I -028 LT-09-201C Drum Lift 
Lift Up 

102-D I -029 LT-09-201C Drum Lift 
Lift Down 

102-D I -030 LT-09-201C Drum Lift 
Run Forward 

102-D I -031 LT-09-201C Drum Lift 
Run Reverse 

102-DI -032 LT-09-201C Drum Lift 
HOA Auto 

102-DI -033 LT-09-201C Orum Lift 
Drum Under Entry 

102-D I -034 LT-09-201C Drum Lift 
Running 

9 . 13 INSTRUMENT 1/0 LIST 
03/17/9 2 

Table Hydraulics 09-XI -222 
DI 

Table Hydraulics 09-PSL -222 
DI 

Table 09-ZI -2238 
DI 

Tal:lle 09-ZI -223B 
DI 

Table 09-ZS -223A 
DI 

Table 09-ZS -221C -
DI 

Table 09-ZS -2210 
DI 

Table 09-XI -223A 
DI 

Table 09-XI -223A 
DI 

Table 09-HS -223B 
DI 

Tal:>le 09-ZS -223E 
DI 

Table Hydraulics 09-SSL -223 
DI 

Table Hydraulics 09-XI -224 
DI 

Table 09-PSL -224 
DI 

Table 09-ZI -225B 
DI 

Table 09-ZI -225B 
DI 

Table 09-ZS -225A 
DI 

Table 09-ZS -225C 
DI 

Table 09-ZS - 2250 
DI 

Table 09-XI -225A 
DI 

Tal:>le 09-XI -225A 
DI 

Table 09-HS -225B 
DI 

Tal:>le 09-ZS -225E 
DI 

Table 09-SSL -225 
DI 



"" 

WRAP FAC1UTY, OOE-RL UNITED ENGINEERS & CONSTRUCTORS 
OE-AC08-91RL 11948 Project No. 8237.001 

WRAP MODULE l - PRELIMINARY I/0 LIS~ 

I/0 HUMBER SERVICE REMARKS 

102-DI-035 LT-09-20lC Drum Lift Tabla Hydraulics 
Pump Running 

102-DI-036 LT-09-20lC Orum Lift Tabla Hydraulics 
Low Pr•••ure 

102-DI-037 LT-09-20lD Orum Lift Table 
AGV Interlcc:lc l 

·102-DI-038 LT-09-2011) Orum Lift Ta.bl• 
AGV Interlcc:lc 2 

102-0I-039 LT-09-2011) Orum Lift Tabla 
Drum Loaded from AGV 

102-DI-040 LT-09-2010 Orum Lift Ta.bla 
Lift Op 

102-DI-041 LT-09-201D Orum Lift Table 
Lift Down 

102-DI-042 LT-09-201I> Orum Lift Tabla 
Run Forward 

102-0I-043 LT-09-2010 Orum Lift Tabla 
Run Reverse 

102-DI-044 LT-09-201I> Drum Lift Tabla 
HOA Auto 

102-DI-045 LT-09-2010 Orum Lift Table 
Orum Under Entry 

102-DI-046 LT-09-2010 Orum Lift Tabla 
~unning 

102-DI-047 LT-09-2010 Orum Lift Tabla Hydraulics 
P~p Running 

102-DI-048 LT-09-2010 Orum Lift Tabla Hydraulics 
Low Pressure 

102-DI-049 LT-09-201E Drum Lift Table 
AGV Interlock l 

102-0I-OSO LT-09-201E Drum Lift Table 
AGV Interlock 2 

102-DI-051 LT-09-201E Drum Lift Table 
Orum Loaded from AGV 

102-0I-052 LT-09-201E Orum Lift Tabla 
Lift Op 

102-DI-053 LT-09-201E Drum Lift Table 
Lift Down 

102-DI-054 LT-09-201E Drum Lift Table 
Run Forward 

102-DI-OSS LT-09-201E Orum Lift Ta.ble 
Run Reverse 

102-Dr-oss LT-09-201E Drum Lift Table 
HOA Auto 

102-DI-057 LT-09-201E Drum Lift Table 
Drum Under Entry 

102-DI-058 LT-09-201E Drum Lift Table 
Running 

9. 13 INSTRUMENT 1/0 UST 
03/17/92 

no HUMBER 
I/0 TYPE 

09-XI -224 
DI 
09-PSL -224 
DI 
09-ZI -227B 
DI 
09-ZI -227B 
DI 
09-ZS -227A 
DI 
09-ZS -227C 
DI 
09-ZS -2270 
DI 
09-XI -227A 
DI 
09-XI -227A 
DI 
09-HS -227B 
DI 
09-ZS -227E 
DI 
09-SSL -227 
DI 
09-XI -228 
DI 
09-PSL -228 
DI 
09-ZI -229B 
DI 
09-ZI -229B 
DI 
09-.ZS -229A 
DI 
09-ZS -229C 
DI 
09-ZS -2290 
DI 
09-XI -229A 
DI 
09-XI -229A 
DI 
09-HS -229B 
DI 
09-ZS -229E 
DI 
09-SSL -229 
DI 
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DE-AC0S-91R1.11948 Project No. 6237.001 

WRAP IIODUI.E 1 - PREI.IMIHAR.Y I/0 LIST 

TAG HUMBER 
I/0 HUMBER SERVICE REMARKS I/0 TYPE 

102-DI-059 LT-09-201E Drum Lift 
Pump Running 

102-DI-060 LT-09-201E Drum Lift 
Low Pre•• ure 

102-DI-061 LT-09-201!' Drum Lift 
AGV Interlock 1 

102-DI-062 LT-09-201P' Orum Lift 
AGV Interlock 2 

102-DI-063 LT-09-201!' Drum Lift 
Drum Loaded from AGV 

102-DI-064 LT-09-201F Drum Lift 
Lift Op 

102-DI-065 LT-09-201!' Drum Lift 
Lift Down 

102-DI-066 LT-09-201F Drum Lift 
Run Forward 

102-DI-067 LT-09-201F Drum Lift 
Run Reverse 

102-DI-068 LT-09-201F Drum Lift 
HOA Auto 

102-DI-069 LT-09-201F Drum Lift 
Drumn Under Entry 

102-DI-070 LT-09-201!' Drum Lift 
Running 

102-DI-071 LT-09-201F Drum Lift 
Pump Running 

102-DI-072 LT-09-201F Drum Lift 
Low Pressure 

102-DI-073 LT-09-201G Drum Lift 
AGV Interlock l 

102-DI-074 LT-09-201G Drum Lift 
AGV Interlock 2 

102-DI-075 LT-09-201G Drum Lift 
Drum Loaded From AGV 

102-DI-076 LT-09-201G Drum Lift 
Lift Up 

102-DI-077 LT-09-201G Orum Lift 
Lift Down 

102-DI-078 LT-09-201G Orum Lift 
Run Forward 

102-DI-079 LT-09-201G Drum Lift 
Run Reverse 

102-0I-080 LT-09-201G Orum Lift 
HOA Auto 

102-DI-081 LT-09-201G Drum Lift 
Orum Under Entry 

102-0I-082 LT-09-201G Orum Lift 
Running 

9.13 INSTRUMENT 1/0 UST 
03/17/92 

Table Hydraulics 09-XI -230 
DI 

Table Hydraulics 09-PSL -230 
DI 

l'able 09-ZI -231B 
DI 

Table 09-ZI -231B 
DI 

Ta.bl• 09-ZS -23lA 
DI 

Table 09-ZS -231C 
DI 

Table 09-ZS -2310 
DI 

Table 09-XI -231A 
DI 

Tal:>le 09-XI -231A 
DI 

Table 09-HS -231B 
DI 

Table 09-ZS -231E 
DI 

Table 09-SSL -231 
DI 

Table Hydraulics 09-XI -232 
DI 

Table Hydraulics 09-PSL -232 
DI 

Table 09-ZI -233B 
DI 

Table 09-ZI -233B 
DI 

Table 09-ZS -233A 
DI 

Table 09-ZS -233C 
DI 

Table 09-ZS -2330 
DI 

Ta.ble 09-XI -233A 
DI 

Table 09-XI -233A 
DI 

Table 09-HS -233B 
DI 

Table 09-ZS -233E 
DI 

Table 09-SSL -233 
DI 



'° 
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WRAP FACILITY. DOE-RL UNITED ENGINEERS & CONSTRUCTORS 
DE-AC06-91AL 11948 Pfoject No. 8237.001 

WRAP MODtJLZ 1 - PRELIMINARY I/0 LIST 

I/0 HUMBER SERVICE REMARltS 

102-DI-083 LT-09-201G Drum Lift Table Hydraulics 
Pump Running 

102-DI-084 LT-09-201G Drum Lift Table Hydraulics 
Low Pr•••ur• 

102-DI-085 LT-09-201B Drum Lift Table 
A.GV Interlock l 

102-DI-086 LT-09-201H Drum Litt Table 
AGV Interloc:lc 2 

102-DI-087 LT-09-201H Drum Lift Table 
Drum Loaded from AGV 

102-DI-088 LT-09-201H Drum Lift Table 
Lift Op 

102-DI-089 LT-09-201H Drum Lift Tabla 
Lift Down 

102-DI-090 LT-09-201H Drum Lift Table 
Run Forward 

102-DI-091 LT-09-201H Drum Lift Tabla 
Run Reverse 

102-DI-092 LT-09-201H Drum Lift Tabla 
HOA Auto 

102-QI-093 LT-09-201H Drum Lift Tabla 
Drum Under Entry 

102-DI-094 LT-09-201H Drum Lift Table 
Running 

102-DI-095 LT-09-201H Drum Lift Table Hydraulics 
Pump Running 

102-DI-096 LT-09-201H Drum Lift Table Hydraulics 
Low Pressure 

102-DI-097 LT-09-201J Drum Lift Table 
AGV Interlock l 

102-DI-098 LT-09-201J Drum Lift Table 
AGV Interlock 2 

102-DI-099 LT-09-201J Drum Lift Tabla 
Drum Loaded from AGV 

102-DI-100 LT-09-201J Drum Lift Table 
Lift Up 

102-oI-101 LT-09-201J Drum Lift Tabla 
Lift Down 

102-DI-102 LT-09-201J Drum Lift Table 
Run Forward 

102-DI-103 LT-09-201J Drum Lift Tabla 
Run Reverse 

102-DI-104 LT-09-201J Drum Lift Table 
HOA Auto 

102-DI-105 LT-09-201J Drum Lift Table 
Drum Under Entry 

102-DI-106 LT-09-201J Drum Lift Table 
Running 

9 . 13 INSTRUMENT 1/0 UST 
03/17/92 

TAG HUMBER 
I/0 TYPE 

09-XI -234 
DI 
09-PSL -234 
DI 
09-ZI -235B 
DI 
09-ZI -235B 
DI 
09-ZS -235A 
DI 
09-ZS -235C 
DI 
09-ZS .-2350 
DI 
09-XI -235A 
DI 
09-XI -23SA· 
DI 
09-HS -23SB 
DI 
09-ZS -23SE 
DI 
09-SSL -235 
DI 
09-XI -236 
DI , 
09-PSL -236 
DI 
09-ZI -237B 
DI 
09-ZI -237B 
DI 
09-ZS -237A 
DI 
09-ZS -237C 
DI 
09-ZS -2370 
DI 
09-XI -237A 
DI 
09-XI -237A 
DI 
09-HS -237B 
DI 
09-ZS -237E 
DI 
09-SSL -237 
DI 
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WRAP FACILITY, DOE-AL UNITED ENGINEERS lo CONSTRUCTORS 
DE•AC06-91RL 11946 Project No. 6237 .001 

WRAP MODULE l - PRELIMIHARY I/0 LIST 

I/0 NUMBER SERVICE REMARKS 

102-0I-107 LT-09-201J Orum Lift Table Hydraulics 
Pump Running 

102-CI-108 LT-09-201J Orum Lift Table Hydraulics 
Low Preaaure 

102-DI-109 LT-09-201K Orum Lift Table 
AGV Interlock l 

102-DI-110 LT-09-201K Orum Lift Table 
AGV Interlock 2 

102-DI-lll LT-09-201K Orum Lift Table 
Orum Loaded from AGV 

102-0I-112 LT-09-201K Orum Lift Table 
Lift Op 

102-CI-113 LT-09-201K Crum Lift Table 
Lift Down 

102-DI-114 LT-09-201K Orum Lift Table 
Run Forward 

102-CI-115 LT-09-201K Crum Lift Table 
Run Reverse 

102-DI-116 LT-09-201K Drum Lift Table 
HOA Auto 

102-DI-ll 7 LT-09-201K Orum Lift Table 
Orum Onder Entry 

102-DI-118 LT-09-201K Orum Lift Table 
Running 

102-DI-119 LT-09-201K Drum Lift Table Hydraulics 
Pump Running 

102-DI-120 LT-09-201K Crum Lift Table Hydraulics 
Low Pressure 

102-DI-121 LT-09-201L Crum Lift Table 
AGV Interlock l 

102-DI-122 LT-09-201L Orum Lift Table 
AGV Interlock 2 

102-DI-123 LT-09-201L Drum Lift Table 
Drum Loaded from AGV 

102-DI-124 LT-09-201L Drum Lift Table 
Lift Up 

102-CI-125 LT-09-201L Crum Lift Table 
Lift Down 

102-CI-126 LT-09-201L Drum Lift Table 
Run Forward 

102-DI-127 LT-09-201L Drum Lift Table 
Run Reverse 

102-CI-128 LT-09-201L Crum Lift Table 
HOA Auto 

102-DI-129 LT-09-201L Drum Lift Table 
Drum Under Entry 

102-CI-130 LT-09-201L Crum Lift Table 
Running 

9.13 INSTRUMENT 1/0 UST 
03/17/92 

TAG NUMBER 
I/0 TYPE 

09-XI -238 
CI 
09-PSL -238 
DI 
09-ZI -239B 
DI 
09-ZI -239B 
DI 
09-ZS -239A 
DI 
09-ZS -239C 
CI 
09-ZS -2390 
DI 
09-XI -239A 
DI 
09-XI -239A 
DI 
09-HS -239B 
DI 
09-ZS -239E · 
DI 
09-SSL -239 
DI 
09-XI -240 

. DI 
09-PSL -240 
DI 

- 09-ZI -241B 
DI 
09-ZI -241B 
DI 
09-ZS -241A 
CI 
09-ZS -241C 
CI 
09-ZS -2410 
CI 
09-XI -241A 
CI 
09.-XI -241A 
DI 
09-HS -241B 
DI 
09-ZS -241E 
DI 
09-SSL -241 
CI 
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WRAPFACIUTY,DOE-AL UNITED ENGINEERS & CONSTRUCTORS 
DE•AC06-91AL 11948 Project No. 8237 .001 

WRAP MODULZ l - PRELIMINARY I/0 LIS~ 

I/0 NtJMBER SEllVlCE REMARKS 

102-0I-131 LT-09-201L Crum Litt Table Bydraulics 
Pump Running 

· 102-0I-132 LT-09-201L Crum Litt Table Bydraulics 
Low Pres• ur• 

102-0I-133 LT-09-201M Crum Litt Tabla 
AGV Interlock l 

102-0I-134 LT-09-201M Crum Litt Tabla 
AGV Interlock 2 

102-DI-135 LT-09-201M Drum Litt Tabla 
Orum Loaded from AGV 

102-DI-136 LT-09-201M Drum Litt Table 
Litt Op 

102-0I-137 LT-09-201M Orum L~~t Tabla 
Litt Cown 

102-DI-138 LT-09-201M Drum Litt Table 
Run l"orward 

102-0I-139 LT-09-201M Drum Litt Table 
Run Reverse 

102-DI-140 LT-09-201M Drum Litt Table 
BOA Auto 

102-DI-141 LT-09-201M Orum Lift Tabla 
Drum Under l!!ntry 

102-0I-142 LT-09-201M Orum Litt Table 
Running 

102-DI-143 LT-09-201M Drum Lift Table Hydraulics 
Pump Running 

102-DI-144 LT-09-201M Drum Lift Tabla Bydraulics 
Low Pressure 

102-00-001 LT-09-20lA Orum Lift Table 
Remote Forward 

102-00-002 LT-09-20lA Drum Lift Tabla 
Remote Reverse 

102-00-003 LT-09-20lA Drum Lift Table 
AGV Interlock l 

102-00-004 LT-09-20lA Drum Lift Table 
AGV Interlock 2 

102-00-oos LT-09-201B Drum Lift Table 
Remote Forward 

102-00-006 LT-09-201B Drum Lift Table 
Remote Reverse 

102-00-001 LT-09-201B Drum Lift Tabla 
AGV Intarloc:k 1 

102-00-ooa LT-09-201B Drum Lift Tabla 
AGV Interlock 2 

102-00-009 LT-09-201C Drum Lift Tabla 
Remote Forward 

102-00-010 LT-09-201C Drum Lift Table 
Remote Reverse 

9. 13 INSTRUMENT 1/0 UST 
03/17/92 

TAG NtlMBER 
I/0 TYPE 

09-XI -242 
CI 
09-PSL -242 
CI 
09-ZI -243B 
CI 
09-ZI -243B 
CI 
09-ZS -243A 
CI 
09-ZS -243C 
DI 
09-ZS -2430 
CI 
09-XI -243A 
CI 
09-XI -243A 
CI 
09-BS -243B 
CI 
09-ZS -243E 
CI 
09-SSL -243 
DI 
09-XI -244 
DI 
09-PSL -244 
DI 
09-HIS -221 
DO 
09-HIS -221 
DO 
09-ZI -221B 
00 
09-ZI -221B 
00 
09-HIS -223 
DO 
09-HIS -223 
DO 
09-ZI -223B 
00 
09-ZI -223B 
DO 
09-HIS -223 
DO 
09-HIS -223 
DO 



n. 

(1' 

WRAP FACILITY. DOE-RL 
DE-AC08-91RL 11948 

WllAP NODULE 1 - PRELIMIHARY 

I/0 HtJMBER SERVICE REMARKS 

102-00-011 LT-09-20lC Drum Lift Table 
AGV Interlock l 

102-00-012 LT-09-201C Drum Lift Table 
AGV Interlock 2 

102-D0-013 LT-09-201D Drum Lift Table 
Remote Forward 

102-D0-014 LT-09-201D Orum Lift Ta.ble 
Remote Rever• e 

102-00-015 LT-09-201D Orum Lift Ta.ble 
AGV Interlock l 

102-00-016 LT-09-201D Drum Lift Ta.ble 
AGV Interlock 2 

102-00-017 LT-09-201E Drum Lift Table 
Remote Forward 

102-00-018 LT-09-201E Drum Lift Ta.ble 
Remote Reverse 

102-D0-019 LT-09-201E Drum Lift Ta.ble 
AGV Interlock l 

102-00-020 LT-09-201E Drum Lift Ta.ble 
AGV Interlock 2 

102-00-021 · LT-09-201F Drum Lift Table 
Remote Forward 

102-00-022 LT-09-201F Drum Lift Ta.ble 
Remote Reverse 

· 102-00-023 LT-09-201F Drum Lift Ta.ble 
AGV Interlock l 

102-00-024 LT-09-201F Drum Lift Ta.ble 
AGV Interlock 2 

102-00-025 LT-09-201G Drum Lift Ta.ble 
Remote Forward 

102-00-026 LT-09-201G Drum Lift Ta.ble 
Remote Reverse 

102-00-027 LT-09-201G Drum Lift Ta.ble 
AGV Interlock 1 

102-D0-028 LT-09-201G Drum Lift Table 
AGV Interlock 2 

102~00-029 LT-09-201H Drum Lift Table 
Remote Foraward 

102-00-030 LT-09-201H Drum Lift Table 
Remote Reverse 

102-D0-031 LT-09-201H Drum Lift Table 
AGV Interlock 1 

102-D0-032 LT-09-201H Drum Lift Ta.ble 
AGV Interlock 2 

102-00-033 LT-09-201J Drum Lift Ta.ble 
Remote Forward 

102-D0-034 LT-09-201J Drum Lift Table 
Remote Reverse 

9 .13 INSTRUMENT 1/0 UST 
03/17/92 

UNITW ~CiJNEERS & CONSTRUCTORS 
Proiect No. 6237 ;001 

I/0 LIST 

':AG HtJMBER 
I/0 TYPE 

09-XI -2238 
DO 
09-XI -2238 
00 
09-HIS -227 
DO 
09-HIS -227 
00 
09-ZI -227B 
00 
09-ZI -227B 
DO 
09-HIS -229 
DO 
09-HIS -229 
00 
09-ZI -229B 
DO 
09-ZI -229B 
DO 
09-HIS -231 
DO 
09-HIS -231 
DO 
09-ZI -231B 
DO 
09-ZI -231B 
DO 
09-HIS -233 
DO 
09-HIS -233 
DO 
09-ZI -233B 
DO 
09-ZI -233B 
DO 
09-HIS -235 
DO 
09-HIS -235 
DO 
09-ZI -235B 
DO 
09-ZI -235B 
DO 
09-HIS -237 
DO 
09-HIS -237 
DO 



WAAPFAOUTY.DOE-RL 
DE-ACOS-91 RL 11948 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODtJLl!: l - PRELIMINARY I/0 LIST 

I/0 NUMBER SERVIC!j REMARltS 

102-00-035 LT-09-201J Drum Lift 
AGV Interlock l 

102-00-036 LT-09-201J Drum Lift 
AGV Interlock 2 

102-00-037 LT-09-201K Orum Lift 
Ramote Forward 

102-00-038 LT-09-201K Drum Lift 
Ramote Raver•• 

102-00-039 LT-09•201K Drum Lift 
AGV Interlock l 

102-00-040 LT-09-201K .l>rum Lift 
AGV Interlock 2 

102-00-041 LT-09-201L Drum Lift 
Ramota Forward 

102-00-042 LT-09-201L Orum Lift 
Remote Ravers• 

102-00-043 LT-09-201L Orum Lift 
AGV Interlock l 

102-00-044 LT-09-201L Drum Lift 
AGV Interlock 2 

102-00-045 LT-09-201M Drum Lift 
Remote Forward 

102-00-046 LT-09-201M Orum Lift 
RamQta Reverse 

102-00-047 LT.,-09-201M Orum Lift 
AGV Interlock l 

102-00-048 LT-09-201M Drum Lift 
AGV Interlock 2 

102-RS-001 Prcasa Area Carousal 
Bar Coda Scanner 

102-RS-002 LLW Glove Box 
Bar Code Scanner 

102-RS-003 u.w Glove Sox 
Bar Coda Scanner 

102-RS-004 u.w Glove Sox 
Bar Coda Scanner 

102-RS-OOS u.w RWM Glove Box 
Bar Coda Scanner 

102-RS-006 LLW RWM Glove Box 
Bar Coda Scanner 

103-RS-001 TRU Glove Box 
Bar Coda Scanner 

103-RS-002 TRU Glove Box 
Bar Coda Scanner 

103-RS-003 TRU Glove Sox 
Bar Code Scanner 

103-RS-004 TRU RWM Glove Sox 
Bar Code Scanner 

9 . 13 INSTRUMENT 1/0 UST 
03/17/92 

Tabla 

Tabla 

Tabla 

Ta.bl• 

Ta.bl• 

Ta1:>le 

Tabla 

Ta.ble 

Ta.bla 

Ta.bla 

Ta.ble 

Ta.ble 

Ta.ble 

Ta.bla 

TAG NUMBER 
I/0 TYPE 

09~ZI -237B 
DO 
09-ZI -237B 
DO 
09-HIS -239 
DO 
09-HIS -239 
DO 
09-ZI -239B 
DO 
09-ZI -239B 
DO 
09-HIS -241 
DO 
09-HIS -241 
DO 
09-ZI -2418 
DO 
·o9-ZI -2418 
DO 
09~HIS -243 
DO 
09-HIS -243 
DO 
09-ZI -2438 
DO 
09-ZI -243B 
co 
09-NY -221 
RS 
07-NY -321 
RS 
07-NY -331 
RS 
07-NY -332 
RS 
07-NY -381 
RS 
07-NY -390 
RS 
07-NY -301 
RS 
07-NY -311 
RS 
07-NY -312 
RS 
07-NY -361 
RS 



WRAP FACILITY. DOE-RL 
DE-AC06-91RL11946 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237.001 

WRAP MODUI.E l ._ PRELIMIHllY I/0 LIST 

I/0 NUMBER 

103-RS-005 

104-AI-001 

104-AI-002 

104-AI-003 

104-AI-004 

104-AI-005 

104-AI-006 

104-AI-007 

104-AI-008 

104-AI-009 

104-AI-010 

104-AI-011 

104-AI-012 

104-AI-013 

104-AI-014 

104-AI-015 

104-AI-016 

104-AI-017 

104-AI-018 

104-AI-019 

104-AI-020 

104-AI-021 

104-AI-022 

104-AI-023 

SERVICE REMARKS · 

TRU RWM Glove Box 
Bar Code Scanner 
MA-ll-203A Proc Area Supply Fan Outlet 
Flow 
MA-11-203B Proc.Araa Supply Fan outlet 
Flow 
Proc••• Area lir Handlers Inlet 
Temperatur~ 
Process Area Air Handlers Inlet 
Hwnidity 
Process Areal Differential Pr•••ure 

Process Area 2 Differential Pressure 

Process Are~ Cascading Diff. Pressure 

FT-ll-20lA Glove Box Exhaust 
Flow 
FT-11-201B Glove Box Exhaust 
Flow 
FT-ll-202A Process Area Exhaust 
Flow 
FT-11-202B Process Area Exhaust 

) 

Flow 
Instrument Air Header Pressure 

Potable Water Header Pressure 

NDA/NDE Critical Radiation Detector 

Ship/Re·cv Critical Radiation Detector 

Process Area Critical Radiation Detector 

U.W RWM Ventilatn Duct Radiation Detectr 

U.W Process Area Ventil. Radiation Det. 

TRU RWM Area Vent. Duct Radiation Det . 

TRU Proc. Area Vent. Duct Radiation Det. 

NOA/NOE Room Air Radiation Det,ctor 

NDA/NDE Room Air Radiation Detector 

Ship/Rev Room Air Radiation Detector 

9 . 13 INSTRUMENT 1/0 UST 
03/17 /92 

TAG HtJMBEll 
I/0 TYPE 

07-NY -370 
RS 
ll-FE/FT -602A 
AI 
11-FE/FT -602B 
AI 
ll-TE/TIT-601 
AI 
ll-MIT -601 
AI 
11-POIT -601 
AI 
11-POIT -602 
AI 
11-POIT -603 
AI 
11-FE/FT -617A 
AI 
11-FE/FT -617B 
AI 
11-FE/FT -618A 
AI 
11-FE/FT -618B 
AI 
13-PIT -717 
AI 
13-PIT -700 
AI 
12-AY -051 
AI 
12-AY --052 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 

-053 

-ass 

-056 

-057 

-ass 

-061 

-062 

-063 



WRAP FAClUTY, DOE-RL 
DE-AC08-91AL 11948 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 6237 .001 

WRAP MODULZ l - PRELIMINARY I/0 LIST 

I/0 NUMBER 

104-AI-024 

104-AI-025 

104-AI-026 

104-AI-027 

104-AI-028 

104-AI-029 

104-AI-030 

104-AI-032 

104-A0-001. 

104-A0-002 

104-A0-003 

104-A0-004 

·104-A0-005 

104-A0-006 

104-DI-001 

104-DI-002 

104-0I-003 

104-DI-004 

104-DI-OOS 

104-DI-006 

104-DI-007 

104-DI-008 

104-DI-009 

SERVICE REMARKS 

Ship/Rev Room Air Radiation Detector 

Procesa Area Room Air Radiation Detector 

Proc••• Ar•• Room Air Radiation Detector 

Procesa Area Room Air Radiatidn Detector 

Process Area Room Air Radiation Detector 

Process HVAC Room Air Radiation Detector 

NOA/NOE Room Gamma Radiation Detector 

Ship/Recv Room Gamma Radiation Detector 

Process Area Room Gamma Radiation Oat. 

MA-ll-203A Pree.Area Supp.Slwr Vane Dmpr 
Remote Setpoint 
MA-11-203B Proc.Araa Supp.Slwr Vane Ompr 
Remote Setpoint 
FT-ll-201A Glove Box Exh. Blwr Vane Ompr 
Remote Setpoint 
FT-11-201B Glove Box Exh. Slwr Vane Dmpr 
Remote Setpoint 
FT-ll-202A Pree.Area Exh. Slwr Vane Ompr 
Remote S~tpoint 
FT-ll-202B Pree.Area Exh. Blwr Vane Ompr 
Remote Setpoint 
MA-ll-203A Air Handler Control Panel 
Trou.bla Alarm 
MA-ll-203A Air Handler Control Panel 
Blower Running 
MA-ll-203A Air Handler Control Panel 
Control 'Auto' 
MA-11-203B Air Handler Control Panel 
Trou.bla Alarm 
MA-11-203B Air Handler Control Panel 
Blower Running 
MA-11-203B Air Handler Control Panel 
'AUTO' 
SU-ll-203A Proc. Area Supply Blower 

SU-11-203B Proc. Area Supply Blower 

Process Area Isolation Damper 
'AUTO' 

9. 13 INSTRUMENT 1/0 UST 
03/17/92 

nG NUMBER 
I/0 TYPE 

12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
12-AY 
AI 
ll-FIC 
AO 
ll-FIC 
AO 
11-FIC 
AO 
ll-FIC 
AO 
ll-FIC 
AO 
ll-FIC 
AO 
ll-XA 
CI 
ll-XI 
CI 
ll-XI 
DI 
ll-XA 
CI 
11-XI 
CI 
11-XI 
DI 

-064 

-065 

-066 

-067 

-068 

-069 

-071 

-072 

-073 

-601A 

-601B 

-611A 

-611B 

-612A 

-612B 

-601A 

-602A 

-601A 

-601B 

-602B 

-601B 

ll-PDISH -603A 
DI 
11-PDISH -6038 
DI 
11-XI -604 
DI 
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. WRAPFACILITY,DOE-R1. UNITED l:NGINEER& IL COMiTRUCTOR~ 

DE-ACOS-91RL 11948 Pn,ject No. 8237 .001 

WRAP NODUI.E l - PRELIXDDUlY I/0 LIST 

I/0 NUMBER SERVICE REMARJCS 

104-DI-010 Process Area Isolation Damper 
Open 

104-DI-0ll Process Area Isolation Damper 
Clo• e 

104-DI-012 Glove Box Isolation Damper 
'AUTO' 

104-DI-013 Glove Box Iaolati~n Damper 
Open 

104-DI-014 Glove Box Isolation Damper 
Close 

104-DI-0lS Process Area Isolation Damper 
'AUTO' 

104-DI-016 Process Area Isolation Damper 
Open 

104-DI-017 Process Area Isolation Damper 
Close 

104-DI-018 FT-11-201A Glove Box Control Panel 
Trouble Alarm 

104-DI-019 FT-11-201A Glove Box Control Panel 
Running 

104-DI-020 FT-ll-201A . Glove Box Control Panel 
'AUTO' 

104-DI-021 FT-ll-201B Glove Box Control Panel 
Trouble Alarm 

104-DI-022 FT-11-201B Glove Box control Panel 
Running 

104-DI-023 FT-11-201B Glove Box Contro·1 Panel 
'AUTO' 

104-DI-024 FT-ll-202A Proc. Area Control Panel 
Trouble Aiarm 

104-DI-025 FT-ll-202A Proc. Area Control Panel 
Running 

104-DI-026 FT-ll-202A Proc. Area Control Panel 
'AUTO' 

104-DI-027 FT-11-202B Proc. Area Control Panel 
Trouble Alarm 

104-DI-028 FT-ll-202B Proc. Area Control Panel 
Running 

104-DI-029 FT-11-202B Proc. Area Control Panel 
'AUTO' 

104-DI-030 Process Area Exhaust Stack Isolatn 
'AUTO' 

104-DI-031 Process Area Exhaust Stack Isolatn 
Open 

104-DI-032 Process Area Exhaust Stack Isolatn 
Close 

104-DI-033 AH-11-302 Ship/Recv Control Panel 
Trouble Alarm 

9 . 13 INSTRUMENT 1/0 UST 
03/17/92 

'rAG NUMBER 
I/0 TYPE 

ll-ZSO -604 
DI 
11-zsc -604 
DI 
ll-XI -611 
DI 
11-zso -611 
DI 
11-zsc -611 
DI 
11-HS -612 
DI 
11-zso ;_612 
DI 
11-zsc -612 
.DI 
11-XA -611A 
DI 
11-XI -61SA 
DI 
11-XI -611A 
DI 
11-XA -611B 
DI 
11-XI -615B 
DI 
11-XI -6llB 
DI 
ll-XA -612A 
DI 
11-XI -616A 
DI 
11-XI -612A 
DI 
11-XA -612B 
DI 
11-XI -616B 
DI 
11-XI -612B 
DI 

Dampr ll-HS -619 
DI 

Dampr 11-zso -619 
DI 

Dampr 11-ZSC -619 
DI 
11-XA -621 
DI 

~ 



WRAP FACILITY, DOE-RL 
DE-AC06-91RL 11948 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.001 

WRAP MODULE l - PRELIMINARY I/0 LIST 

I/0 NUMBER 

104-DI-034 

104-DI-035 

104-DI-036 

104-DI-037 

104-DI-038 

104-DI-039 

104-DI-040 

104-DI-041 

104-DI- 042 

104-DI-043 

104-DI-044 

104-DI-045 

104-DI-046 

104-DI-047 

104-DI-048 

104-DI-049 

104-DI-050 

104-DI-051 

104-DI-052 

104-DI-053 

104- DI -054 

104- DI-055 

104-0I-056 

104-0 I -057 

SERVIC!: REMARXS 

AH-ll-302 Ship/Racv Control Panel 
Running 
AH-ll-302 Ship/Racv Supply Fan 
Diff. Pr•••• 
Ship/Recv Vane Axial Exhaust Fan 
Running 
Ship/Recv Van~ Axial Exhau•t · Fan 
Diff. Pre•• 
NOA/NOE Vane Axial Exhaust Fan 
Running 
NOA/NOE Vane Axial Exhaust Fan 
Diff . Presa. 
EF-11-302 Ship/Recv/NDA/NDE Reef Exh Fan 
Running 
EF-11-302 Ship/Recv/NOA/NOE Roof Exh Fan 
Diff. Presa. 
AH-11-501 Admin Control Panel 
Trouble Alarm 
AH-ll-501 Admin Control Panel 
Running 
AH-ll-501 Admin Supply Fan 
Diff •.. Pres• , 
Rl'-11-501 Admin Vane Axial Fan 
Running 
RF-11-501 Admin Vane Axial Fan 
Ci.ff. Preas 
EF-ll-501 Admin Exhaust Fan 
Running 
C-13-lOlA Air Compressor 
Running 
C-13-lOlA Air Compressor 
Trouble Alarm 
C-13-lOlB Air Compressor 
Running 
C-13-lOlB Air Compressor 
Trouble Alarm 
DR-l3-l05A Air Cryer 
Trouble Alarm 
NOA/NOE Area Critical Radiation Oat. 
Fail ure Alarm 
NDA/NOE Area Critical Radiation Cat . 
Hi gh Level Alarm 
Ship/Recv Area Critical Radiation Cet . 
Failure Alarm 
Ship/Recv Area Critical Radiation Oat . 
High Leval Alarm 
Process Area Critical Ratiiation Oet. 
Failure Alarm 

9. 13 INSTRUMENT 1/0 UST 
03/17 /92 

llG NUMBER 
I/0 TYPE 

ll-XI 
CI 

-621 

11-PDISL -623 
CI 
11-XI -625 
OI 
11-PDISL -625 
CI 
ll-XI -626 
CI 
ll-POISL -626 
or. 
11-XJ: -627 

DI 
ll-POISL -627 
DI 
11-XA - 641 
DI 
ll-XI 
DI 

-641 

11-POISL -643 
DI 
11-XI -644 
DI 
ll-PDISL -644 
DI 
11-XI 
DI 
13-XI 
DI 
13-XA 
D.I 
13-XI 
DI 
13-XA 
DI 
13-XA 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 

-645 

- 711 

-711 

-712 

-712 

-715 

-051 

-051 

-052 

-052 

-053 
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WRAP NODUIJ!: 1 - PRZLIMIHAllY I/0 LIST 

I/0 HUMBER 

104-DI -058 

104-DI -059 

104-DI -060 

104-DI -061 

104-DI-062 

104-DI-063 

104-DI-064 . 

104-DI-065 

104-DI-066 

104-DI-067 

104-DI-068 

104-DI-069 

104-DI-070 

104-DI-071 

104-DI-072 

104-DI-073 

104-DI-074 

104-DI - 075 

104-D+-076 

104-DI-077 

104-0 I-078 

104-0 I-079 

104-DI-080 

104-DI-081 

SERVICZ REMARKS 

Process Area Critical Radiation Det. 
High Level Alarm 
Stack Monitor Radiation Oat. 
Failure Alarm 
Stack Monitor Radiation Oat . 
High Level Alarm 
LLW RWK Ar•• Vant. Duct Radiation Cat. 
Failure Alarm 
LLW RWK Area Vant. Duct Radiation Det. 
High Leval Alarm 
LLW Proc. Area Vant. Duct Radiation Oat. 
Failure Alarm 
LLW Proc. Area Vant. Duct Radiation Det. 
High Level Alarm 
TRU RWM Area Vent. Duct Radiation Det. 
Failure Alarm 
TRU RWM Area Vent. Duct Radiation Oet. 
High Level Alarm 
TRU Proc. Area Vent. Duct Radiation Det. 
Failure Alarm 
TRU Proc. Area Vant. Duct Radiation Det. 
High Level Alarm 
NDA/NDE Area Room Air Radiation Oet. 
Failure Alarm 
NDA/NDE Area Room Air Radiation Oet. 
High Level Alarm 
NDA/NDE Area Room Air Radiation Det. 
Failure Alarm 
NDA/NDE Area Room Air Radiation Det. 
High Level Alarm 
Ship/Recv Area Room Air Radiation Det. 
Failure Alarm 
Ship/Recv Area Room Air Radiation Oet. 
High Level Alarm 
Ship/Recv Area Room Air Radiation Det. 
Failure Alarm 
Ship/Recv Area Room Air Radiation Det. 
High Level Alarm 
Process Area Room Air Radiation Det . 
Failure Alarm 
Process Area Room Air Radiation Oet. 
High Level Alarm 
Process Area Room Air Radiation Oat. 
Failure Alarm 
Process Area Room Air Radiation Det. 
High Level Alarm 
Process Area Room Air Radiation Det. 
Failure Alarm 

9 . 13 INSTRUMENT 1/0 UST 
03 /17/92 

UG HUMBER 
I/0 TYPE 

12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 

-053 

-054 

-054 

-ass 

-055 

-056 

-056 

-057 

-057 

-058 

-osa 

-061 

-061 

-062 

-062 

-063 

-063 

-064 

-064 

-065 

-065 

-066 

-066 

-067 
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WRAP MODULE l - PRELIMINARY I/0 _LIS~ 

I/0 NUMBER 

104-0I-082 

104-0I-083 

104-DI-084 

104-DI-085 

104-DI-086 

104-DI.;.087 

104-DI-088 

104-0I-089 

104-DI-090 

104-0I-091 

104-DI-092 

104-0I-093 

104-DI-094 

104-0I-095 

104-DI-096 

104-0I-097 

104-DI-098 

104-0I-099 

104-oI-roo 

104-0I-101 

·104-DI-102 

104-0I-103 

104-DI-104 

104-00-001 

SERVJC!: REMARXS 

Proc••• Area Room Air Radiation Det. 
Bigh Leval Alarm 
Proce•• Area Room Air Radiation Oat. 
Failure Alarm 
Proc••• Area Room Air Radiation Oat. 
Bigh Level Alarm 
Proc••• HVAC Room Air Radiation Oet. 
Failure Alarm 
Proc••• HVAC Room Air Radiation Oet. 
Bigh Level Alarm 
NOA/NDE Room Gamma Radiation Oat. 
railure Alarm 
NOA/NOE Room Gamma Radiation Oat. 
High Level Alarm 
Ship/Rec:v Room Gamma Radiation Oat. 
Failure Alarm 
Ship/Rec:v Room Gamma Radiation Oat. 
High Level Alarm 
Proc••• Area Room Gamma Radiation Oat. 
Failure Alarm 
Process Area Room Gamma Radiation Oet. 
Bigh Laval Ala.rm 
LLW RWM Operator Air Radiation Oat. 
Low Air Flow 
LLW RWM Operator Air Radiation Oet. 
Failure Alarm 
LLW RWM Operator Air Radiation Oat. 
Bigh Laval Alarm 
LLW Proc Operator Air Radiation Det. 
Low Air Flow 
LLW Proc Operator Air Radiation Det. 
Failure Alarm 
LLW Proc Operator Air Radiation Det. 
High Level Alarm 
TRU RWM Operator Air Radiation Oat. 
Low Air Flow 
TRU RWM Operator Air Radiation Det. 
Failure Alarm 
TRU RWM Operator Air Radiation Oat. 
Bigh Laval Alarm 
TRU Proc. Operator Air Radiation Oat. 
Low Air Flow 
TRU Proc. Operator Air Radiation Cat. 
Failure Alarm 
TRU Proc. Operator Air Radiation Det. 
High Level Alarm 
MA-ll-203A Proc. Area Control Panel 
Start Pulse 

9. 13 INSTRUMENT 1/0 UST 
03/17/92 

'rAG NUMBER 
I/0 TYPE 

12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-AS 
CI 
12-ASH 
DI 
12-AS 
DI 
12-ASH 
DI 
12-FSL 
DI 
12-AS 
DI 
12-ASH 
DI 
12-FSL 
DI 
12-AS 
DI 
12-ASH 
DI 
12-FSL 
DI 
12-AS 
DI 
12-ASH 
DI 
12-FSL 
DI 
12-AS 
DI 
12-ASH 
DI 
11-RIS 
DO 

-067 

-068 

-068 

-069 

-069 

-071 

-071 

-072 

-072 

-073 

-073 

-074 

-074 

-074 

-075 

-075 

-075 

-076 

-076 

-076 

-077 

-077 

-077 

-601A 
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WRAP MODtJLE l - PK!:LIMIHARY I/0 LIST 

I/0 HUMBER SERVICE REMARKS 

104-00-002 MA-ll-203A Proc. Area Control Panel 
Stop Pulse 

104-00-003 MA-ll-203A Proc Area Supp.Blwr Vane Dmpr 
Remote Setpoint Enable 

104-00-004 MA-11-203B Proc. Area Control Panel 
Start Pulse 

104-00-005 MA-11-203B Proc.. Area Control Panel 
Stop Pulse 

104-00-006 MA-11-203B Pree Area Supp.Blwr Vane Dmpr 
Remote Setpoint Enable 

104-D0-007 Proceee Area I • olation Damper 
Open 

104-00-008 Glove Box Ieolation Damper · 
Open 

104-D0-009 FT-ll-20lA Glove Box Exh. Control Panel 
Start Pul.ae 

104-00-010 P"r-ll-20lA Glove Box Exh. Control Panel 
Stop Pulse 

104-DO-Oll FT-ll-20lA Glove Box Exh. Blwr Vane Dmpr 
Remote Setpoint Enable 

104-D0-012 FT-ll-201B Glove Box Exh. Control Panel 
Start Pulee 

104-00-013 FT-11-2018 Glove Box Exh. Control Panel 
Stop Pulee 

104-00-014 FT-11-201B· Glove Box Exh. Blwr Vane Dmpr 
Remote Setpoint Enable 

104-D0-015 FT-ll-202A Proc. Area Exh. Control Panel 
Start Pulse 

104-D0-016 · FT-ll-202A Proc. Area Exh. .Control Panel 
Stop Pulse 

104-D0-017 FT-ll-202A Proc Area Exh. Blwr Vane Dmpr 
Remote Setpoint Enable 

104-D0-018 FT-11-2028 Proc. Area Exh. control Panel 
Start Pulse 

104-D0-019 FT-ll-202B Proc. Area Exh. Control Panel 
Stop Pulse 

104-D0-020 FT-11-202B Proc Area Exh. Blwr Vane Dmpr 
Remote Setpoint Enable 

104-D0-021 Process Area Exhaust Stack Isolatn Dampr 
Open 

104-RS-001 Stack Monitor Radiation Detector 

9 . 13 INSTRUMENT 1/0 UST 
03/17 /92 

TAG HUMBER 
I/0 TYPE 

11-HIS -601A 
DO 
11-FIC -601A 
DO 
11-HIS -601B 
00 
11-HIS -601B 
DO 
11-FIC -601B 
DO 
ll-HIS -604 
00 
11-HIS -611 
DO 
11-HIS -611A 
DO 
11-HIS -611A 
DO 
11-FIC -611A 
DO 
11-HIS -611B 
DO 
11-HIS -611B 
DO 
11-FIC -611B 
DO 
11-HIS -612A 
DO 
11-HIS -612A 
DO 
11-FIC -612A 
DO 
11-HIS -612B 
DO 
11-HIS -612B 
DO 
11-FIC -612B 
DO 
11-HIS -619 
DO 
12-AY -054 
RS 
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10.0 ENGINEERING ASSESSMENTS 

1 . This section presents a summary of the engineering assessments that were performed to 
confirm the Preliminary Design technical basis, and to provide guidance on the facility and 
equipment layout to assure compliance to the project design criteria. The detail of each 
assessment is provided in Volume VI, Engineering Assessments. 

2. Determination of the areas of the design requiring a systematic technical evaluation was 
based upon the requirements specified in the A-E Statement of Work, prudent engineering 
practices, and DOE Orders. _ The engineering assessment summaries presented in the ensuing 
sections include: 

10.1 

• Plant Throughput • ReliabHity Evaluation 

• Shielding Analysis • Human Factors 

• Criticality Analysis • Energy Management 

• Safety Assessment • Design Basis Fire 

Pts1m ThrQ!Jgbg!Jl 
, . 

10. 1. 1 Purpose 

1 . The purpose of this section is to summarize the Time and Motion work carried out to 
date, in support of the Title I Design for WRAP 1. It focuses on the drum throughput 
requirements for the facility. Waste box throughput is of such a low magnitude that it has 

· no impact on the plant from a-throughput standpoint. 

2. The current throughput of the facility is taken from·FDC Revision 1, and from the SORO 
Revision 1, which in summary indicate that the plant is to accept and process 6,825 drums 
of waste per year. 

10.1.2 Introduction 

1 . Assessment of the plant throughput commenced with an exan:,ination of the process 
as detailed in the WRAP 1 Conceptual Design Report. This assessment (Stage 1 ) is included 
in the Engineering Studies Volume V. 

2. The second stage of assessment considered the plant layout and equipment as 
envisaged on completion of the Engineering Studies. An engineering application prcrgram 

_ titled "WITNESS" was utilized to model the WRAP 1 process operations from receipt of 
drums to shipment of drums. The details of this assessment are included i_n the Engineering 
Assessments Volume VI. 

· 3. As the Preliminary Design evolved and matured,the plant time and motion model was 
utilized to interact with the design in a real time basis and evaluate "what if" scenarios to 
determine if the design option would support the plant throughput requirements. The results 
of this effort has culminated in a final time motion evaluation of the Preliminary Design 
submined herein. 

10.0 ENGINEERING ASSESSMENTS 
.03/18/92 
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10. 1 .3 Summary 

UNITED ENGINEERS & CONSTRUCTORS · 
Project No. 6237.001 

1. Figure 10-1 summarizes the results of the Preliminary Design throughput assessment 
The Base Case indicates the facility can achieve the required throughput as specified in the 
SDRD Revision 1 . 

10. 1 .4 Assessment 
. . 

1. The FDC Revision 1 input to the plant of 6,825 drums per year has been modelled , 
along with the breakdown of WRAP 1 drum movements from the SORO Table 1 and the 
back-up data provided (ref WHC letter 91-52952). This has been translated onto The Main 
Process Flowsheet (ref H-2-87635, Rev 00), and the estimated numbers of output drums 
have been taken from this flowsheet for use in the model. 

2. The plant has been modelled to operate for 175 days per year to accommodate the 
given 70% availability. The model has assumed that there are 5.5 operating hours available 
per day in plant areas where "whites" are worn (eg the Process Cell), and 7 operating hours 
per day in "blues" areas (eg NDA/NDE and the Control Room). 

3. In the NDA area . the Segmented Gamma Scanner and the Fission and Activation 
Product assessment instruments have been replaced by a Gamma Energy Assay (GEA) 
instrument, and it assumed that all waste passes through the GEA. 

4 . To accommodate a limitation in the WITNESS simulation model, whereby the dual roller 
deck on-board the AGVs cannot be modelled, the AGV has been speeded up by 15%. The 
calculation of this speed-up factor is included in the Engineering Assessment Volume VI. 

5. · For the process area, the model has considered the case of 75% of drums entering the 
gloveboxes needing to be opened and sorted. 

6. Figure 10-1 summarizes the results of the modelling assessment work. Each plant area 
has been looked at in isolation (ie in the process area, it is assumed that drums are supplied 
and taken away as needed, and hence the throughputs are steady-state maximums) . 

10.0 ENGINEERING ASSESSMENTS 
03 /18 /9 2 
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FIGURE 10-1 
WRAP MODULE 1 FACILITY ANNUAL THROUGHPUT 

FACILITY NOA/NOE 

OPERATING No. of 

OPTION Shifts 
2 - GEA Machines per Week Receiving Shipping 110 minute cycle) 

SORO REV. 1/FDC Rev. 1 6 6,826 6,687 8,632 

BASE CASE 6 6,825 6,808° 9,276 
1 SHIFT PER DAV 
S/R - 5.5 Hours 
NOA/NOE - 7 Hours 
Process - 5.6 Hours 

OPTION 1 10 13,650 13,616 18,650 
2 SHIFTS PER DAV 

OPTION 2 15 20,475 20,424 27,825 
3 SHIFTS PER DAV 

· Note: Shipping throughput is different than the SORO Rev . 1 because the model includes the 
processed TAU drums returning from Wl 12 and reshipped in TRUPACT 7-packs. 

10 .0 ENGINEERING ASSESSMENTS 
0 3 /1 8/9 2 

PROCESS 

OPEN/SORT 

SORO REV. 1 
I@ maximum inputl 

76/26 Split 

3,046 

4,633 

Paga 10-3 
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10.1.5 Conclusions and Recommendations 

UNITED ENGINEERS & CONSTRUCtORS 
Pro;.ct No. 8237 .007 

1. It is concluded that the required plant throughput can be achieved. on a single day shif 
basis, assuming that the three main areas of the plant operate for 5.5 hours, 7 hours, ano 
5.5 hours, for Shipping & Receiving, NDA/NDE, and Process, respectively . . 

2. It is concluded that the required throughput can be achieved in the process gloveboxes 
for 75 % of the drums needing to be opened and sorted. 

3. · It is concluded that the three main lag storage areas, in Shipping & Receiving, between 
the process and NDA/NDE, and for restricted waste awaiting analysis results are adequately 
sized. · 

4 . It is recommended that the assumptions, methodology and results of this assessment 
work be endorsed as the baseline for commencement of Title II design work. 

10.2 Shielding 

1 0 .2. 1 Purpose 

1 . Dose assessments were performed in order to determine shielding requirements tor the 
Process and the Shipping and Receiving areas of WRAP Title I design. 

1 0 .2.2 Introduction 

1 . Shielding calculations for Title I included the confirmation of a mixed fission product 
source term, evaluation of the waste Process and the Shipping and Receiving areas for 
radiation shielding and designation ot full or part-time occupancy areas, evaluation of thL 
extremity dose rates should hands-on work be performed in the process sorting gloveboxes, 
and a dose assessment of various maintenance activities. 

2. QAD-CGGP was the shielding code utilized for gamma radiation dose point assessments. 
All waste containers preconfigured Within the waste Process area and the Shipping and 
Receiving area for dose rate assessments were assumed to measure 1 0 mrem/h at their 
external surfaces. Quality factors for the gamma radiation considered in the dose 
calculations were assumed to be one (1 ). 

10 .2.3 s·ummary of Results 

1 . The following summary of results was obtained from each of the calculations performed 
for Title I: 

a) Source Term 

1 ) A decayed mixed fission product source term consisting of seven gamma ray 
energies was developed based on WHC's waste characterization data and a 
standard 55-gallon drum of waste measuring 200 mrem/h on its surface. A 
source term reduction factor was used for the 10 mrem/h drum. Volume VI 
provides the detailed source term calculation. 

10.0 ENGINEERING ASSESSMENTS 
03/18/92 
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bl waste Process Area Evaluation 

UNITED eNGINEEftS & CONSTRUCTORS 
Project No. 6237.007 

1 ) A preconfigured waste arrangement was evaluated inside of the various 
enclosures within the Process area of WRAP. Exposure contributions from the 
various waste containers were summed in order to determine the shielding 
required for various enclosures and to determine partial and full occupancy 
areas. 

2) Shielding recommendations for Process area enclosures were evaluated twice 
in order to examine the effect of point kernel geometry on dose r-ate; the tighter 
the geometry, the higher. the resulting dose rate. 

3) Glovebox contamination was estimated at 7.5 grams per square meter and was 
determined run to contribute to personnel dose when compared to the 
contribution from waste drums. 

4) A minimum of one-half inch of lead shielding was recommended for the TRU and 
LLW sorting enclosures and for the restricted waste management enclosures. 
A minimum of one-fourth inch lead was recommended for the occupied side of 
the LLW compactor enclosure .. 

5) With the recommended shielding, full time occupancy dose rates (0.2-0.5 
mrem/h) were in the main assured at a distance of one foot from the external 
surfaces of the sorting .enclosures and restricted waste management enclosures. 
Part time occupancy dose rates (2-5 mrem/h) were also in the main assured one 
foot from the external surfaces of the TRU and LLW compaction enclosures and 
the drum entry points for the TRU and LLW sorting enclosures. (See Figures 10-
2. 10-3 and 10-4.) While it is noted that dose points DP4, DP12 and DP16 are 
not at the "detail design target" level of CM4-9 for full or part time occupancy, 
as appropriate it is proposed that they are within the acceptable range, and are 
accepted as satisfactory due to the low operating times achievable (5.5 hour per 
day), due to conservative number of sources modelled , and due to the· mainl y 
remote nature of the operations to be performed in the process area. 

6) Based on points evaluated one foot from the ends of the process enclosures and 
between enclosure lines (not intended for occupancy during operation, but only 
for AGV access) only part time occupancies were designated. (See Figure 
10-3.) 

7) The lag storage area requires a minimum of 8 inches of average density concrete 
for shielding. 

8) The TRU waste processing glovebox was examined a second time to determine 
dose contribution from a drum in the delidding device. it was determined that 
the drum's contribution would not chan·ge the shielding requirements since the 
software , which will control the delidding device and the action of dumping 
waste onto the sorting table, will not permit both actions to occur 
simultaneously. Either there will be waste on the sorting table or there will be 
a drum in the delidding device, but not both in each location at the same time. 
The full time and part time occupancy designatio_ns do not change . (See Figure 
10-4.) 

9) Volume VI provides the details of these calculations. 

10.0 ENGINEERING ASSESSMENTS 
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cl Shipping arid Receiving Area Evaluation 

UNITED ENGINEERS & CONSTRUCTORS 
Project No. 8237.007 

ll Thirteen dose points were evaluated based on a preconfigured waste drum 
arrangement in the Shipping and Receiving Area of WRAP. The lag storage area 
is filled three high with drums which read 1 0 mrem/h on their external surfaces. 
Six banded 7-packs are present awaiting loading onto the TRUPACT-11 shipping 
container. Eight-inch standard concrete walls surround the lag storage area and 
7-pack storage area. 

2) Loading and retrieving from these storage areas are accomplished by means of 
an aisle stacker system and two forklift vehicles. The lag storage areas need 
not be entered except for emergency repairs and weekly inspections. 

3) Also in the Shipping and Receiving area are drums recently off-loaded and 
waiting for emplacement in lag storage. drums being prepared for 7-packing 
(TAU waste) and drums being prepared for palletizing with four-to-a-pallet (LLW .) 
Volume VI provide_s the complete description of the dose assessment. Figures 
10-5 and 10-6 show the Shipping and Receiving Area with its sources of 
exposure and assessed dose points. 

4) For most operating personnel, the Shipping and Receiving Area will be occupied 
less than one hour per day. One area, where drums are banded in a 7-pack. will 
be occupied up to 3 hours per day. A forklift truck driver will spend up to 4 
hours in various parts of the area but outside of the shielded storage areas. 

5) Personnel off-loading the lids from the TRUPACT-ll shipping contarner will be 
working in fields up to ·0 .36 mrem/h. At 3 h/d and 175 operating days per year , 
the annual dose received will be 0.189 rem. One individual banding the 7-packs 
will work in a radiation field of 5.2 mrem/h for 3 h/d times 175 operating days 
per year = 2. 7 rem/y. These numbers will also be true for one individual who 
unhands the palletized drums. A drum receipt checker will work up to 3 hid in 
a radiation of 1.1 mrem/h = 3.3 mrem/d times 1 75 operating days per year = 
0.58 rem/year. 

6) A forklift driver will receive exposure from various areas. Assuming an average 
field of 3 mrem/h within the Shipping and Receiving Area. the driver's exposure 
in a four hour work day will be 12 mrem/d. At 175 operating days per year , the 
driver's annual exposure will be 2.1 rem/y. 

7) As can be observed, the estimated annual doses are too high (one rem/year is 
the design goal). Therefore. consideration will be given during Title II design to 
make more of these operations remote, providing further shielding, or rotating 
personnel performing these tasks in order to keep exposures below one rem per 
year {the least favorable option.) Also, assumptions made in the Shipping and 
Receiving area will be re-examined for this further dose assessment study. 
Additional consideration will be given to the potential daily loading of this area 
of WRAP for future dose assessments. 
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dl Extremity Dose Rate Assessment 

UNITED ENGINEERS & CONSTRUCTORS 
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1) Two assessments were performed; both postulated hands-on work inside of the 
TRU and LLW sorting enclosures. The first assessment considered the agreed 
on mixed fission product source term. The second calculation included dose rate 
contributions from 0. 66 Curies and 1 .32 Curies of Americium-241 to reflect the 
LLW and TRU processing enclosures, respectively . (Since the TRU waste 
processing enclosure will receive waste which has an average of 20.5 grams of 
TRU radionuclides in it, the expected Americium-241 content would be 1 .32 
Curies.) Neither assessment included protection from leaded gloves. 

2) Calculated dose rates were compared to the WHC limit of 1 0 rem/y. Results 
indicated that work performed with hands at least 1 0 inches above the waste 
conformed to the WHC extremity dose limit for up to 1 75 days per year at 6 
hours per day. 

3) · Work performed while contacting the waste , or working at 5 inches above the 
waste. exceeded the WHC extremity dose limit. Use of tools, leaded gloves , or 
remote operating eQuipment was recommended for sorting waste or performing 
certain maintenance activities on or near the waste . 

4) As the process area which are full time occupied are operated with remote 
manipulators, and as the only area where routine gloved access is involved is 
that where unopened drums are swiped at drum entry. it is not necessary to 
calculate potential doses due to beta radiation. 

5) Volume VI contains the details of these two extremity dose rate assessments. 

el Maintenance Activity Dose Assessment 

1 ) Various prescribed maintenance activities were reviewed to determine expected 
doses to personnel based on the prescribed waste configurations and 
recommended shielding for the Process and the Shipping and Receiving areas. 
Specific maintenance jobs were postulated along with the estimated time for 
completion. Expected manrem doses were determined based on the dose point 
information previously calculated. 

2) Routine maintenance activities will have the benefit of pre-planning time in order 
that sources of exposure can be removed prior to the activity to keep exposures 
ALARA. Only exposure from residual contamination would occur either to the 
maintenance personnel or to the personnel who decontaminate an enclosure 
prior to maintenance personnel accessing the area to perform work. This 
preplanning action will affect both the Process area, the NDA/NDE area and the 
Shipping and Receiving area. Expected maintenance activities, repair/removal 
techniques, frequencies, and assumptions which affect the routine maintenance 
activities can be found in the RAM Assessment and Maintenance Plan contained 
in Volume VI . 

10.0 ENGINEERING ASSESSMENTS 
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3) Exceptions to source removal include maintenance act1v1t1es undertaken in 
response to break-downs ·i.e .• those activities which need to be performed in 
order to continue an ongoing process due to minor electro/mechanical failures . 
It is these activities which are difficult to anticipate and to estimate repair time: 
nevertheless, some of the likely hold up points, repair times and manrem 
exposures have been identified and calculated in Figure 10-7. 

4) Dose Rate information was taken from the previous figures which presented 
calculated dose rates with prescribed shielding for the preconfigured waste 
arrangement of drums readi-ng 1 0 mrem/h on their external surfa!=es. 

10.2.4 ConcJusions and Recommendations 

1. Appropriate shielding has been recommended and various maintenance activity doses 
estimated in order to determine if WHC design goals were achieved for the Title I design 
(WHC·CM-4-9, Section 8.0, Table 1, "Shield Design .Criteria.") 

2. Options were provided to minimize extremity doses for waste sorting and for certain 
maintenance activities. 

3. Dose reduction techniques must yet be applied in the Shipping and Receiving area of 
the WRAP facility in order to meet the design goal criteria. 

10.3 Criticality 

10.3. 1 Purpose 

1 . Preliminary Criticality Safety Assessment was performed of the WRAP facility in order 
to determine the fissile material controls and limits which must be designed or utilized in 
WRAP. . 

2. A separate review of WHC-CM-4-29 was performed in order to determine if a criticality 
alarm system would be required for the WRAP facility. 

10.3.2 Introduction 

1 . The criticality safety assessment was performed to review the maximum fissile material 
inventory and distribution within the WRAP facility based on the process flows proposed in 
the Title I design. This assessment is contained in Volume VI. 

2. The WRAP 1 Facility was classified in accordance with WHC·CM-4-29. "Nuclear 
Criticality Safety Manual," in order to determine the need for a criticality alarm system. 

10 .0 ENGINEERING ASSESSMENTS 
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FIGURE 10-7 
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MANREM DOSES FROM EMERGENCY MAINTENANCE ACTIVITIES 

MAINTENANCE ACTIVrTY 

Process Area 

• Glovebox entrv doors stick 

• Drum entrv won't ooerate 
• Overhead hoist fails 

• Adjust or change positional switches at each 
glovebox 3 times per week 

• Drum transfer air hose need replacing 

• Delidding mechanism fails to fully remove lid 

• Manipulator arm fails 

• Same action 

• Core sampler sticks in waste 

• Core sampler breaks and must be replaced 
-

• Bagless transfer system failure 

• AGV breaks down between process enclosures 

Shiooing and Receivinci . Area 

• Failure .of overhead crane 

• Loading device tails while extended to third tier 
inside of laa storaae 

• Adjust or change positional switches-3 times 
per week 

• 2 switches inside of lag storage area-3 times 
oer week 

• Forklift failure 

• Conveyor failure 

• Jib crane failure 

10.0 ENGINEERING ASSESSMENTS 
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ELAPSED TIME 
(IN MINUTES) 

30 

< 30 

< 30 

< 20 

< 30 

< 60 

< 60 

< 60 
(above shieldina) 

< 60 

< 10 

< 60 

< 60 

< 120 

< 30 

< 20 

< 20 

< 60 

< 60 

< 60 

# PEOPLE DOSE RATE MANREM 
mrem/h mrem 

2 2.6 2.6 

2 0.33 0.33 

2 0.33 0.33 

2 0.33 0.66 /wk 
2.66 5.32 /wk . 
5.78 11 .56 /wk 
5.83 11 .66 /wk 

2 5.83 5.83 
(maximum) 

2 3.0 6.0 
(interpolated) 

2 0 .33 0 .66 

2 2.7 5.4 
(interoolated) 

2 5.8 , , . 7 
(maximum) 

2 5.8 , .9 
.(maximum) 

2 5.8 t1 .6 
(maximum) 

2 2.01 4 .02 
(maximum) 

- 2 0.36 1 .44 

2 22 22 

2 5.2 10.5 

2 21 .5 43 /wk 
(maximum) 

2 5.3 10.4 

2 13. 1 26 .2 

2 6.3 12.6 
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10.3.3 Summary of Results 

1 . Preliminary Criticality Safety Assessment 

UNITED ENGINEERS 4l CONSTRUCTORS 
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a) This assessment looked at safe arrays and followed a Hazard and Operability 
assessment of WRAP. Certain specific fissile material limits were recommended for 
the WRAP facility and have been compared with limits already determined for the 
Central Waste Complex at Hanford (reference CPS-SW-149-00002, Rev. A-2) . 
These limits are contained in Figure 10-8. 

bl In the drum lag storage area of Shipping and Receiving, enforcement of the limits 
proposed in Figure 10-8 would necessitate the use of simple administrative and 
operational controls. In addition, there is a need to incorporate some type of fissile 
material assay in the TRU waste processing enclosure since sorting will have to 
achieve the required 25 grams or less of fissile material per outgoing drum, when 
incoming drums could conceivably contain as much as 450 grams of fissile material. 
The value of 25 grams Pu per outgoing drum was provided by WHC for the purpose 
of estimating transport and disposal costs for alternative compaction scenarios, and 
has been used as the basis of the Title I qesign. · 

cl There is a high degree of confidence that further detailed evah:iation of this area, 
which will be performed during Title II Design, will allow these limits to be 
increased, so that there will be no restrictions in the handling of drums up to 200g 
fissile content. This would leave approximately 34 drums from the known WRAP 
1 feed, which would be dealt with on a case by case basis. 

dl The limits proposed in Figure 10-8 can also be applied to the glove box operations, 
in that drums are processed singly through the glovebox lines. and are not stacked. 
The transfer drum between TRU open and sort operations and the TRU RWM 
glovebox is to be initially limited to 230g fissile, to account for potential build-up of 
materials in the gloveboxes, and to leave an appropriate safety margin. Again, this 
area will be further examined during Title II design to establish operating limits. 

2. Classification of the WRAP Facility 

al Following interpretation of WHC-CM-4-29 it is proposed that WRAP 1 be defined as 
a fissionable material fac il ity (a facility which contains more than one-third of a 
minimum critical mass, and will be opening and sorting waste). 

bl WHC-EP-0225 confirms the inventory of drums and boxes of waste intended for 
WRAP at greater than one-third of a minimum critical mass ( 1 77 grams of 
plutonium, 190 grams of uranium-233 and various masses of enriched uranium 
depending on the per cent enrichment.) 

10.3.4 Conclusions and Recommendations 

1 . The criticality safety assessment determined that criticality will be mainly prevented 
w ithin the WRAP facility by the form, and distribution of fissionable material (also in 
accordance with WHC-CM-4-29 , Section 1.0, subsection 5.3 . 1 .l. provided certain specific 
initial fissile mass limits and controls are also applied. 

2. As a Fissionable Material Facility, WRAP 1 will need a criticality alarm system. but the 
form and distribution of fissile material within _the facility , coupled w ith the fact that drums 
are opened and sorted only within the process area , requires an alarm system be provided 
only in the waste process area. 

10 .0 ENGINEERING ASSESSMENTS . 
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Containment 

55-gallon drum 

55-gallon drums 

Standard Waste Box 

Compacted 55-gallon drum 

Transfer container (between 
process enclosures and restricted 
waste manaoement enclosures) 

Other containers 

UNITE) ENGINEERS & CONSTRUCTORS 
~o;.c:i No. 8237.007 

FIGURE io-8 
PROPOSED FISSILE MASS LIMITS 

Fissile Mass Umit (grams) Comment 

100-450 Fixed spacings, single-stacked, reQuired 
throuohout WRAP. 

100 Acceptable in lag storage if the array is three 
high or less. 

325 maximum Horizontal planar array storage. Standard 
waste boxes were not fully evaluated due to 
lack of orocessino in WRAP. 

< 25 due to the 25 gram Two high stack permitted due to similarity to 
limit on TRUPACT•II lag storage array in shiJ?ping and receiving. 
drums 

230 Horizontal planar array transfer containers. 

None Not assessed. 

. . 

Limits are based on the Criticality Prevention Specification for the Central Waste Complex. 
(Reference CPS-SW-149-00002. Rev. A-2 dated August 29. 1990, "Waste Storage in the Central 
Waste Complex".) 

Detailed criticality evaluations will be performed during Title II design and may allow relaxation of 
these limits. The detailed criticality evaluations will also establish controls required for criticality 
safety in the Process and Restricted Waste Management Enclosures. as necessary. 
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10.4 Safety 

10.4. 1 Overview 

UNITED ENGINEERS & CONSTRUCTORS 
~roject No. 8237.007 

1 . The Preliminary Design of the WRAP 1 Facility has considered the following safety
related objectives established by the DOE for its nuclear facilities: 

a) Protect the public from hazards associated with the use of radioactive and other 
hazardous materials as a result of normal operations, anticipated operational 
occurrences, and accident conditions, including the effects of natural phenomena 
pertinent to the Hanford site. 

bl Ensure compliance with DOE policies regarding nuclear safety, criticality safety , 
radiati-on safety, chemical safety, industrial safety, fire protection, and 
environmental protection. 

c) Protect the health and safety of on-site personnel, government property, and 
essential operatfons from the effects_ of potential accidents. 

d) Minimize exposures of personnel and the general public to hazardous materials by 
emphasizing these concerns during all design, construction, and operational phases. 

2. In achieving the above stated objectives , the Preliminary Design of the WRAP 1 Facility 
has been guided by the following primary safety concerns regarding the waste to be 
processed: 

a) The waste generates ionizing radiation requiring shielding for protection of workers. 
Toe waste material also presents potential inhalation and ingestion hazards so that 
contamination control within the plant and minimization of discharges to the 
environment are essential design features. 

b) Alpha emitting particulates in the waste may potentially escape from drums and 
gloveboxes during handling and/or waste processing . Alpha contamination may 
cause health injury to the workers if inhaled. Confinement of alpha emitting 
particles is a primary safety requirement. 

cl Radioactive waste in containers may contain liquids. Liquids are required to be 
processed within the plant in a criticality safe manner. Measures are required to 
prevent leaks, spills, or inadvertent transfer of these liquids to the environment or 
in inappropriate areas of the plant. 

d) The waste may contain chemically hazardous liquids. Liquids generated from waste 
sorting and compaction require sampling, collection and treatment within process 
confinement areas. 

el The waste may cor:,tain pyrophoric materials, reactive materials, chelating 
compounds, lead, mercury and chemically incompatible materials. These materials 
will be removed from the waste, segregated and repackaged for treatment at other 
facil ities. 

10 .0 ENGINEERING ASSESSMENTS 
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f) The waste may contain flammable gases. The waste containers retrieved from 
storage reQuire venting and sampling of gases for volatile organic compounds and 
hydrogen prior to shipment to THE WRAP 1 Facility. Newly generated waste 
containers are reQuired to have filtered vents where appropriate (per WHC-EP-0063) 
on the waste containers from the time they are filled. In addition, all waste 
containers within the WRAP 1 Facility require venting with carbon composite filters 
to preclude buildup of ~ases within the waste containers. 

3. The WRAP 1 Facility is classified· as a "Low Hazard" Facility in accordance with the 
criteria presented in WHC-CM-4-46. · The facility-use category definition of the WRAP 1 
Facility as "Low Hazard" is determined and documented in "Preliminary Safety Evaluation 
W-026 Waste Receiving and Processing Facility Module 1, Revision 0, WHC-SD-W026-PSE· 
001 " . . . 

4. Low hazard facilities are of importance due to their waste disposal mission dependent 
considerations. The performance goal for these facilities per UCRL-15910 (UCRL 1 990) is 
to maintain both capacity to function and occupant safety. Therefore, criteria for the design 
of low hazard facilities such as WRAP 1 Facility will allow only relatively minor structural 
damage in the event of natural phenomena hazards. That is damage that results in minimal 
interruption to facility operations and that can be easily and readily repaired following the 
event. 

5. The performance goal for low hazard facilities is to limit the annual probability of 
exceedance of structure/eQuipment damage, with the facility being able to function with 
minimal interruption. To achieve this performance goal, low hazard facilities must be 
designed to survive natural phenomena hazards with an annual probability of exceeding 
1x10·3 _ 

6. The WRAP 1 Facility systems~ components and structure are classified as "non-saf~ty" 
class items per the General Design Criteria, DOE Order 6430.1 A (DOE 1989r. Based on the 
WRAP 1 Facility Preliminary Safety Evaluation report, it has been established that risks 
associated with the WRAP Facility Module 1 normal operation, as well as risks assessed on 
a case-by-case basis for a spectrum of postulated accidents, do not adversely affect the 
environment or the safety and health of the public. 

7 . In addition to the Safety/Non-safety classification of systems, components and 
structures per DOE Order 6430.1 A, structures. systems and components at the Hanford site 
are also classified through the implementation of WHC-CM-1-3, MRP 5.46, Management 
ReQuirements and Procedures "Safety Classification of Systems. Components and 
Structures" (WHC 1989b). This procedure defines four safety classes based on well defined 
safety criteria. 

8. The systems, components and structure of WRAP 1 Facility have been evaluated 
against the classification criteria in the MRP 5.46. The results indicate that most WRAP 1 
Facility systems, components and structures are Safety Class 3. The safety function of the 
Safety Class 3 items is to ensure industrial safety reduce environmental releases personnel 
exposure to ALARA and to provide occupational safety functions. 

9. Section 9.0 provides the Preliminary Safety EQuipment List for the WRAP Facility 
Mechanical , Electrical and Controls EQuipment, all of which are classified as Safety Class 3. 

10.0 ENGINEERING ASSESSMENTS 
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1 0. The WRAP Facility Module 1 has been designed in accordance with the follow ing 
requirements for Safety Class 3 items: 

a) Natural Phenomena Hazards - Design and analysis for natural phenomena hazards 
for Safety Class 3 items are according to requirements for a low hazard facility as 
specified in SCC-4. 1 and UCRL-15910. 

b) Environmental Qualification - Equipment will be commercial grade designed for 
normal operating environmental conditions (e.g., heat, humidity). Special testing 
will ordinarily not be required. 

c) Single Fault Failure - Redundancy and/or separation of equipment and systems in 
accordance with the IEEE 379-1988 (IEEE 1988) and IEEE 384-1981 (IEEE 1981 ) 
are not be required. 

d) Protection Systems - Fire protection systems conform to NFPA 13 (NFPA 1989b) 
without additional redundancy or seismic qualification. 

e) Emergency Power - Backup power source that meets single-fault failure and natural 
phenomena requirements will not be required. 

10.4.2 Facility Safety Features 

1 . The following summarizes the key safety features of the WRAP Facility Module 1 
building structure and Process systems. 

2. Building Structure: The structural a·nd mechanical design criteria for the WRAP F3cility 
Module 1 are formulated to provide both capacity to function and occupant safety , and 
allow only relatively minor structural damage in the event of severe natural phenomena 
hazard that exceed the design basis criteria. The WRAP 1 building structure is designed in 
accordance with UCRL-15910 and SDC-4.1 to withstand the following Design Basis Natural 
Phenomena Hazard: 

• Wind - 70 mph 
• Seismic - UBC Seismic Zone 28 
• Flood - 100 year, 24-hour storm 

3. Shipping and Receiving: Key safety features for this area include: 

a) All incoming waste containers are radiologically surveyed upon entry into the 
facility . All outgoing waste containers are radiologically surveyed in preparation for 
shipment. 

b) The drums arriving at the WRAP Facility Module 1 remain banded four to a pallet 
upon arrival and are then placed in lag storage on pallets. The lag storage area is 
serviced by a single aisle stacker with transfer carriage system, thereby enhancing 
safety during waste container handling operation. 

c) Battery powered forklifts and AGV's are provided to eliminate the possibility of a 
diesel fuel fire . This safety feature is also applicable to other process areas as well. 

d) The layout of the Shipping and Receiving area provides sufficient space for separate 
flow paths for forklifts and AGV traffic : 

10.0 ENGINEERING ASSESSMENTS 
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el Drum jib cranes and TRUPACT II bridge crane are specified to retain their lifted 
weight upon loss of power. 

fl A concrete shield wall surrounds the lag storage area, the TRUPACT 2 accumulation 
conveyor to reduce worker exposure to ionizing radiation. 

g) Health Physics monitoring is provided for this area. 

h) A sprinkler fire protection system is provided for the Shipping and Receiving area 
where a petroleum fueled truck may be located for short periods of time. 

i) Prior to being shipped to the WRAP 1 Facility, the vapor space of retrieved waste 
drums is sampled for the presence of flammable gas (organics and hydrogen) and 
then purged. 

jl Retrieved waste drums entering the WRAP 1 Facility are wrapped in a plastic 
over-bag where appropriate, and are overpacked in 83-gal drums which provides 
double· containment of the waste drum. 

kl The surfaces of the interior walls and floor are designed for easy decontamination 
following an accidental waste container spill. This is applicable to the other process 
areas as well. 

4. NOE/NOA Area: Key safety features include: 

al NOE/NOA stations are designed to be operated remotely during normal conditions. 

b) Shielding is specified for each individual NDE/NDA station, as required, to protect 
personnel in the area during operation of the NDE/NDA stations. 

c) A concrete shield wall surrounds the drum lag storage carousel to reduce worker 
exposure to radiation hazards. 

dl Separate entry/exit doors and separate traffic flow paths are provided for forklift 
(box) and AGV (drum) which operate in the area. 

e) Entry and exit airlocks (for material handling) are located between the NDE/NDA 
area and the waste process area to maintain the required negative pressure 
differential in the waste process area. 

fl Health physics monitoring is provided in this area. 

g) An emergency exit door (with airlock) is provided at the NDE/NDA area which exits 
outside the building. The exit door to the outside is alarmed and has no external 
entry hardware. 

h) A sprinkler fire protection system is provided in the NDE/NDA area. A two-hour fire 
wall separates this area from the Waste Process Area. 

il ·For equipment comprising internal radiation generators, (NOE and PAN), a system 
of interlock switches and alarms will be provided to ensure the radiation generators 
cannot operate before the enclosure is completely sealed. 

10.0 ENGINEERING ASSESSMENTS 
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5. Waste Process Area: Key safety features include: 
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a) Two separate HVAC systems (with redundant exhaust fans and HEPA filters) are 
provided, one for the Waste Process enclosures and one for the Waste Process 
Area, to maintain the required negative pressure differentials. Alarms are provided 
to signal any HVAC upset. 

bl A process airlock is provided for personnel entry and exit into the Waste Process 
Area to maintain the required negative pressure differential. 

cl Separate waste process enclosures are provided for LLW and TRU waste processing 
to avoid the possibility 9f cross-contamination. 

d) Entry and exit ports for the waste process enclosures are designed to maintain 
confinement of waste within the enclosures and to maintain at least a minimum face 
velocity of air through the opened ports at all times when transferring waste 
containers and sample containers. 

e) Health physics monitoring is provided at the waste process enclosures and in the 
Waste Process Area. 

f) Provision for a warm maintenance facility is located in the vicinity of the waste 
process enclosures to facilitate repair and maintenance of potentially contaminated 
equipment. 

g) The equipment in the waste process enclosures are designed for ease of 
maintenance. 

h) Each wa·ste process enclosure has an automatically activated dry chemical fire 
extinguishing system (refer to Section 8.6.1 ). 

i) Each waste process enclosure has a HEPA filter in its air inlet and outlet duct to 
maintain waste confinement upon loss of negative differential pressure inside the 
enclosure. 

j) Lead shielding is provided at the waste process enclosures to reduce worker 
exposure to ionizing radiation. 

kl A concrete shield wall surrounds the restricted waste drum lag storage carousel to 
reduce worker exposure to ionizing radiation. 

I) A sprinkler fire protection system is provided in the waste process area . A two-hour 
fire wall is provided for this area. 

ml The AGV traffic flow path is separated from the glovebox operator work stations 
to avoid pot_ential material handling accidents. 

n) Hydraulic fluid for waste process enclosure equipment operation is non-flammable 
(glycol-water base) to avoid a potential fire hazard. 
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6. 

o) Process chemicals are not piped into the waste process enclosures. Small 
containers of chemicals (eg, neutralizing agents) are introduced into the enclosures 
on an as-needed basis and consumed. Chemicals are stored in segregated 
containers in the Restricted Waste Management area. 

p) Free liquids collected from the sorting tables and supercompactor stations in the 
waste process enclosures are retained in criticality safe containers. 

q) Aerosol cans are drained within the restricted waste management enclosures on an 
operationally controlled campaign basis to ensure that only compatible liquids are 
drained and collected together. 

r) A radiological assay of individual waste items is to be performed in the waste 
process enclosures to ensure appropriate control of fissile material. 

s) An emergency exit (with airlock) is provided in the waste process area which exits 
outside the building is provided. The exit door to the -outside is alarmed and has no 
external entry hardware. 

tl The gloveboxes are of modular configuration thereby permitting standard facility 
operations and minimizing operator error. 

u) Processing operations· are designed to reduce operator radiological and industrial 
hazard exposure to ALARA. Process and equipment design preclude direct gloved 
hand involvement in operations that may expose personnel to risk of puncture 
wounds, cutting wounds, skin contamination or contamination injuries. Equipment 

)such as remote manipulator arms and hoists will be used to handle waste anytime 
there is a waste processing risk for puncture wounds, cutting wounds or 
contamination injuries. Remote manipulator arms and hoists are provided for 
process operations that require the use of sharp tools or involved forcing and prying · 
operations. 

Bectrical system provides the following safety features: 

a) A UPS is provided to maintain power to health physics and fire protection monitors 
and alarms, life safety communications equipment, and the control system. 

bl Emergency lighting is provided in the process areas and at emergency exits. 

c) A carbon dioxide total flooding fire protection system is provided for the electrical 
room, including UPS room. Two-hour and one-hour fire walls separate the electrical 
room from the waste process area and administrative areas, respectively. 

7 . Additional Safety Features for the facility include: 

a) The operation of the HVAC system is designed to limit the concentration of 
hazardous materials in work spaces below the Threshold Limit Values. 

bl Curbs are provided to contain spills of hazardous materials. 

cl Segregated storage space is provided for incompatible chemicals. 
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d) Emergency showers/eyewashes are located in work areas containing hazardous 
materials in accordance with ANSI Z87. 1-1968. 

e) Emergency response and first aid equipment is stored at a readily accessible location 
in the facility. 

fl Breathing air (Grade D) is supplied and used in conjunction with a respirator per 
OSHA requirements. 

g) Personnel protection equipment (clothing, gloves, boots, goggles, face shields, etc.) 
are utilized to provide protection from hazardous materials. 

10.4.3 Safety Considerations 

1. The WRAP Facility Module 1 is designed to meet applicable requirements of DOE Orders 
· including DOE Order 6430.1 A (DOE 1989), Division 1300-6, Radiation Protection, DOE 

5480.11, Radiatjon Protection for Occygatjonal Workers. and DOE Order 5400.5 (DOE 
1990), Radjatjon Protection of the Public and the Environment; and site specific procedural 
criteria from WHC-CM-4-9, Radiological Design, WHC-CM-4-11, ALARA Program Manual, 
WHC-CM-4-1 o, Radjatjon Protectjon Manual. WHC-CM-4-29, Nuclear Criticality Safety, 
WHC-CM-4-46, Nonreactor Facility Safety Analysis, and WHC-CM-7-5, Environmental 
Compliance. which apply to the design of new facilities. 

2. Radiological engineered design features are provided in acc_ordance with the intent of 
WHC-CM-4-9, Radiologjcal Design. Radiological designs of WRAP Facility Module 1 provide 
highly reliable equipment to minimize the risk of personnel exposure or release of radioactive 
material. 

3. During the design of the WRAP 1 Facility, the design objectives for personnel exposure 
from external sources of radiation in continuously occupied controlled areas are ALARA and 
not exceeding 0.5 mrem (5 microsievertsl per hour on average (the initial design target being 
0.2 mrem per hour) . The design objectives for exposure rates for potential exposure to a 
radiation worker where occupancy is generally not continuous are A LARA and not exceeding 
20 percent of the applicable standard in DOE 5480. 1 1, Radiation Protection for Occupational 
Workers. Radiation exposure rates in controlled workplace areas have been reduced to as 
low as reasonable achievable levels by facility design and control. The primary means for 
maintaining exposures as low as reasonably achievable are through physical controls, e.g., 
confinement, ventilation, remote handling, ·and shielding. 

4. The WRAP 1 Facility design meets or exceeds radiological protection criteria specified 
in DOE Order 5490. 11 (DOE 1988d), Radiatjon Protectjon Requirements. at the "20% of 
maximum allowable dose" design basis criteria for new facilities, as mandated in DOE 
6430. 1 A, General Desjgn Criteria. These criteria limit personal doses to 1 O mSv ( 1 rem) 
dose to the whole body,_ 30 mSv (3 rem) dose to the lens of the eye , and 0. 1 Sv ( 10 rem) 
dose to any organ, tissue, or extremity of the body. Credit for internal radiation exposure 
from ingestion and inhalation has been included in dose calculations for workers. Internal 
dose evaluation programs (including routine bioassay programs) demonstrate compliance 
with the radiation protection standards in DOE 5490. 1 1, Radiation Protection for 
Occuoational Workers. 
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5. Primary protection from exposure to ionizing radiation in the WRAP Facility Module 1 
design is provided by use of design engineered features including: 

a) Shielding 

b) Confinement of radionuclides through ventilation systems making use of differential 
pressure zones and HEPA filtration 

c) Physical barriers (sealed penetrations, airlocks, etc.) for containment of radionuclides 
have been incorporated into the facil_ity structure and process equipment. 

6. Personnel protection against ionizing radiation is provided by fixed mounted direct 
radiation monitoring systems for local and remote (data echoed to control room computer 
and annunciators) level indicators and alarms. Should the level of radiation at any 
monitoring point exceed a preset level, audible alarms are to sound at the monitoring point . 
and in the control room so that immediate action can be taken to address the alarm 
condition. Area radiation monitors provide coverage in areas where exposure rates can 
exceed 5 mR/hour. 

7 . Air monitoring and warning systems are located in work areas. Continuous air monitors 
(CAM) provide real-time measurements of the presence of airborne radioactive contamination 
in the breathing zone. Air sampling heads provide a representative sample of airborne 
radioactive materials. CAMs detect, indicate levels, and alarm (when prescribed setpoints 
are exceeded) airborne radioactive contamination levels. 

8. Entry into the WRAP 1 Facility building is limited' through regulated entry areas or 
access control zones. Access control points are located between clean areas (e.g., outside, 
administrative offices, the control room) and potentially contaminated areas (e.g;, waste 
process areas). Adequate physical protective features are provided in WRAP 1 Facility 
design so that administrative controls are minimized. Movement of personnel into and 

. within the operating areas of the WRAP 1 Facility is in accordance with well-defined traffic 
patterns. Restrictive access into the waste process area is ensured by facility design. 

9. The WRAP 1 Facility is designed to facilitate the arrival and entry of emergency 
personnel and equipment in the event of an emergency and to allow access tor 
repair/corrective action personnel. The design criteria for response to emergency or accident 
conditions is in accordance with guidance in WHC-CM-4-9. Radiological Design. 

10.4.4 Preliminary Safety Evaluation Deviation 

1. The Preliminary Safety Evaluation (PSE) WHC-SD-W026-PSE-00 1, dated 4 /3/91 
documents the preliminary safety analysis and hazards classifications, performed in 
conjunction with the project Conceptual Design Report SD-W026-CDR-001, as required by 
DOE Order 6430. 1 A. Based on the results of the hazards classification included in the PSE, 
the WRAP 1 facility has been classified per UCRL 15910 as a "Low Hazard" facility. 
Likewise. based on the results of the Radiological Accident Analysis included in the PSE, the 
WRAP 1 facility has been classified as a "Safety Class 3" facility in accordance with WHC
CM-4-46. 

2. As part of the Title I design effort, UE&C prepared nineteen evah.:iation/optimization 
engineering studies to critically examine the CDR design features in order to evaluate design 
alternatives and examine functional performance requirements prior to commencement of 
the preparation of the Title I design media (drawings and outline specifications) . 
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3. The detail CDR technical assessment studies resulted in several safety related changes 
to the WRAP 1 Facility design requirements. The key safety related changes are 
summarized in Figure 10-9, along with the appropriate rationale for each change. These 
changes have been incorporated in the Title I design media. The effects of these changes 
to the safety analysis of the facility will be verified by WHC during the preparation of the 
Accident Safety Analysis to be i'ncluded in the PSAR. 

4. An update of the bounding radiological and toxological releases as a result of the worst 
case accident scenario identified for WRAP 1 will be performed in the WRAP 1 PSAR, in 
conjunction with the Title I design configuration and process flow diagrams. 

5. A preliminary analysis indicates the worst case radiological and toxological releases are 
enveloped by the releases identified in the PSE, thereby assuring the "Low Hazard" safety 
classification of the WRAP 1 facility is applicable. 

1 o.s Reliability 

10.5. 1 Purpose 

1. A Reliability, Availability and Maintainability (RAM) assessment has been carried out for 
the WRAP 1 facility. The main purpose of this assessment was to determine whether the 
required plant availability of 70% can be achieved. 

10.5.2 Introduction 

1 . For the purpose of the RAM assessment, the plant was divided into eleven subsystems 
and each subsystem was then allocated a RAM target to achieve the overall 70% plant 
availability target. Details on- the RAM assessment performed for the Preliminary Design are 
provided in Volume VI. 

2. For each of the subsystems. the major items of equipment have been examined and 
estimates of availability have been made. These estimates have then been mathematically 
combined together to provide a subsystem RAM estimate. 

3. In addition. maintenance requirements . for the major equipment items in the TRU and 
LLW processing enclosures have been considered. 

10.5.3 Summary of ResuJts 

1 . The results of the RAM assessment indicate that the required availability should be met 
for the WRAP Module 1 Facility. In one of the eleven subsystems. (NOE/NOA) the 
availability target will be met if each NOE and NOA station can achieve an availability of 
0.95 . This will need to be confirmed during Title II design. 

2. In the LLW and TAU waste processing enclosures area the availability target (0. 76) is 
met if both AGVs can achfeve 0.95 availability. Manufacturers data (from Caterpillar) 
indicates that AGVs can typically achieve up to 0 .90 availability. The Time and Motion 
model shows that the AGVs are occupied for only 87% and 34% of their time. and hence 
overall availability is not a problem in these areas. 

3. In evaluation of maintenance requirements. no special "warm" facility requirements or 
other facilities on Hanford site requirements have been identified. 
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FIGURE 10-9 
PRELIMINARY SAFETY EVALUATION DEVIATIONS 

TITLE I SAFETY RELA TEO DEVIATION 

• DELETE ST AN OBY EMERGENCY GENERA TORS 

• REDUCTION IN THE TOTAL NUMBER OF HVAC 
CONFINEMENT ZONES. THE TITLE I HVAC DESIGN 
FOR THE WRAP 1 FACILITY CONSISTS OF ZONE 1 
(GLOVEBOXES) ANO ZONE 2 (PROCESS ROOMS 
SURROUNDING ZONE 1 l ANO NON-ZONED 
(REMAINDER OF THE FACILITY). THE NON-ZONED 
AREAS INCLUDE SHIPPING &. RECEIVING, NOAJNDE, 
CONTROL ROOM, ADMINISTRATIVE AND 
MECHANICAUELECTRICAL EQUIPMENT ROOMS. 

• DELETE HEPA FILTER DELUGE SYSTEM. 

OEVIA TION DESCRIPTION 

The WRAP 1 facility has been classified based on the 
PSE as a non-safety class radioactive waste facility. 
Hence per DOE Order 6430. 1 A, the glovebox ventilation 
system is not required to be operational following a 
OBA. The effect of ventilation loss may result in a 
possible contamination release from the gloveboxes to 
the process area. The magnitude of release is expected 
to be small. Therefore, standby and/or emergency 
power is not required for the ventilation system. The 
UPS system and local banery packs will provide 
sufficient power upon loss-of-offsite power for other 
minor loads indicated in the CDR to be on the 
emerciencv diesel generator. 

Per DOE order 6430. 1 A, Section 1324-6.1. the Shipping 
& Receiving area is classified as a radioactive solid 
waste storage area. A standby HEPA filtration system 
is not provided in the NOA/NOE, Shipping & Receiving 
and storage areas. as the potential tor spreading 
contamination by the waste containers and handling 
methods is very minimal. The retrieved wastes will be 
double contained, i.e., bagged and overpacked in 83-
gallon drums, also AGVs will be utilized in lieu of the 
fork lift trucks tor internal transport of waste drums. 
This significantly minimizes accidental puncture of 
waste drums, thereby substantially reducing the spread 
of contamination. WHC-CM-4-10, Para. 4.5. 1 permits 
non-ventilated storage for containers with two barriers. 
The WRAP 1 facility drum contents are contained in 
plastic bags. The drum itself is a barrier. If the drum is 
rusted or otherwise does not achieve containment 
status, it will be contained in a plastic liner and 
overpack drum to provide confinement barriers prior to 
receipt in the WRAP 1 facility . Therefore a standby 
HEPA filtration system for t_he NOA/NOE, Shipping & 
Receiving and storage areas is not considered essential 
tor the safety of workers. 

Per the results of the PSE accident analysis, a glovebox 
tire will not result in unacceptable safety consequences 
to on-site and ott-site personnel. Also. DOE Order 
6430. 1 A does not require conf inement of release from a 
DBF. Therefore, deletion of the HEPA filter deluge 
system w ill not signif icantly affect the safety of the 
facility. 

• REDUCTION IN SEISMIC DESIGN REQUIREMENTS Per the results of the PSE accident analysis, the release 
FROM SEISMIC CATEGORY I FOR THE PROCESS resulting from equipment disruption, drums overturning, 
AREA CONTAINING GLOVEBOXES ANO etc., from a DBE, even without HEPA filtration is within 
ENCLOSURES. THE HVAC EQUIPMENT ROOM, THE . the WHC-CM-4-46 risk guidelines. As a result, Seismic 
SHIPPING &. RECEIVING AREA, THE FIRE Category I design is not required for the WRAP 1 
PROTECTION SYSTEM. ANO THE OVERHEAD CRANE facility . 
IN THE SHIPPING & RECEIVING AREA TO NON-
SEISMIC CATEGORY I, SAFETY CLASS 3 PER SOC-
4., . 
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FIGURE 10-9 (CONTtNUEO} 
PRELIMINARY SAFETY EVALUATION DEVIATIONS 

TITLE I SAFETY RELATED DEVIATION 

• SUPERCOMPACTION IN LIEU OF IN-ORUM. 
COMPACTION FOR TRU WASTE PROCESSING. 

• INCORPORATION OF INCREASED MECHANIZATION 
AND REMOTE HANDLING IN THE OPEN/SORT AND 
RESTRICTED WASTE MANAGEMENT AREA. 

• INCREASED WASTE CONTAINER INVENTORY IN THE 
WRAP 1 FACILITY. 

• INCORPORATION OF THE THREE HIGH STORAGE 
RACK SYSTEM WITH A SINGLE AISLE STORAGE 
RETRIEVAL MACHINE. THIS INCREASES THE 
STORAGE DENSITY. 

-.. 
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DEVIATION DESCRIPTION 

Process efficiency, waste minimization, reduction in 
radiation exposure and industrial accidents was the 
basis for incorporating supercompaction of TRU drums 
in lieu of in-drum comoaction. 

Protection from injury to · workers and minimization of 
worker exposure to radiation hazards was the basis for 
increased mechanization and remote handling, resulting 
in overall enhanced safety of the WRAP 1 facility 
ooerations. 

The increased waste inventory is a result of the time 
and motion analysis performed to verify the capability of 
the WRAP 1 facility processing operations to meet the 
required throughput. Lag storage areas are provided in 
the NOA/NOE and Waste Process Areas including the 
Shipping & Receiving area to facilitate process 
operations and accommodate minor process upset 
conditions. Process operations in the waste sorting and 
Restricted Waste Management areas will result in 
increased waste inventory at risk from operational 
hazards in these areas. 

The three high storage rack system reduces the amount 
of required floor space tor storage, thereby reducing the 
size of the WRAP ·1 facility . The storage retrieval 
system machine increases the efficiency of the handling 
equipment and reduces the worker exposure. . The 
storage system is also integrated with a shielding wall 
to further reduce worker exposure. The increased 
storage density wilf"result in localized concentration at 
waste. thereby increasing risk from seismic hazards. 
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1 . From the qualitative RAM assessment is concluded that the WRAP Title I design can be 
reasonably expected to meet its 0. 70 plant availability requirement. 

2. A full assessment of the NDE/NDA stations could not be performed due to the custom 
nature of this specialized equipment. The 0.95 availability requirement allocated to each of 
these stations can be used as initial input in preparing specifications for this equipment. 

3. The ·RAM assessment of the LLW and TRU waste processing subsystem has 
underscored the importance of utilizing highly reliable and easily maintainable process 
equipment. Because of the extensive serial linkage of the waste processing equipment with 
no in-place redundancy, the required availability is high. However, this feature is 
compensated by the higher than required operating rates expected for the waste processing 
equipment. The required average throughput rate can be achieved by avoiding planned 
periods when the waste process enclosures are purposely idled or are operated at reduced 
rates. 

4. A safety analysis is required to confirm specific safety-related assumptions regarding 
the repair of failed equipment in the NDE/NDA area and in the waste processing area. Non
confirmation of these assumptions would impose safety constraints on operations and 
maintenance protocols which would severely reduce plant availability. This safety analysis 
can be performed as part of preparing the Preliminary Safety Analysis report. 

5. A formal RAM analysis is to be performed during Title II design in support of the 60% 
design. At that point in the design, the equipment design will be sufficiently detailed to 
quantitatively analyze equipment availability to confirm the tentative conclusions made on 
this qualitative assessment. 

6. An evaluation of the LLW and TRU waste process enclosures has provided a preliminary 
determination of facility features and methods necessary to access, remove. decontaminate. 
transport, and repair or dispose of contaminated equipment. The WRAP Module 1 warm 
maintenance areas has remained in the Title I design although no specific requirements have 
been identified at this stage. No requirements have been specifically identified at this time 
for off-site maintenance capabilities located at another Hanford facility. 

10.6 Human Factor Engineering 

1 . Title I Design of the WRAP Facility Module I incorporates Human Factors requirements 
of DOE order 6430.1 A. Section 1300-12.4 to the planning and preliminary design of the 
work environment and human/machine interface. The preliminary design of the work 
environment included · considerations of human factors engineering requirements for 
ventilation, work space layout and equipment design and layout. The preliminary design of 
the human/machine interfaces included considerations of displays, controls, alarms and 
communication. 

2. Human factors limitations of reach, strength, dexterity and endurance were considered 
in the selection, layout and space envelopes of equipment. The flexibility and limits of 
material handling and lifting devices considered reach, load capacities, clearances and other 
maintenance utility features. Adequate visibility of glovebox equipment is provided to 
support operation and maintenance activities through proper lighting and placement of 
windows. 
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3. WRAP Module 1 includes a variety of manual operations, locally controlled remote 
operations and remote operations from a central control room. Plant operations areas have 
been studied for human/machine interfaces and allowance made for the design of plant and 
equipment in accordance with the requirement of DOE order 6430. 1 A, Section 1300-12.4. 

4. Details of operator activity in each area are described in Section 7 .0 but can be 
summarized as follows: 

a) Receipt/Shipping Area 

• r-eceipt of 55 gal drums and standard waste boxes 
• contamination checking, labeling, and data logging 
• fork lift truck operations 
• depalletizing and manipulation of drums by hoist 
• TRUPACT II packaging and loading ops 

bl Process 

• Operations involve locally controlled, remote opening of containers, glovebox 
manipulations (external - using manipulators and internal• using gloved actions) 
and other miscellaneous, drum, contacts. 

• Treatment of non-compliant waste. 

• Sample management to ensure that the waste is treated which meets the waste 
acceptance criteria. 

c) NDA/NDE 

• Mostly remote operations but with twice weekly fork lift transport for boxes. 

dl Control Room 

• Fully remote control of NOA/NOE, internal transport and main process 
• direct viewing of all important operations. 

5. During development of Title I design human factors were considered under three 
categories: 

a) Personnel Safety 

bl Plant Operability 

cl Personnel Comfort 

6. Personnel radiological safety is considered fully in Section 10.2, 10.3, and 10.4 of this 
report. This section deals with design provisions made to optimize non-radiological safe1:y. 
comfort and routine ergonomics for operating personnel. 
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1 . The large space allowance ( 1 30' x 75 ') necessary to provide interim storage of received 
and shipped drums ensures adequate personnel space. Routine operations involve drum 
manipulation and transport. All drum manipulations a.nd movements are performed with 
mechanical devices such as fork lift trucks and jib cranes. Operators will not undertake any 
load bearing activities. 

2. Position of work stations and drum movement have been ergonomically designed to 
minimize operator effort while not compromising the efficiency of drum receipt and storage. 
Studies of operator interaction were undertaken using the computer simulation program 
WITNESS (see Section , 0.1), and the Time and Motion Studies. This enabled the design 
to optimize the percentage utilization of personnel for each area. For the receipt and storage 
area five personnel can most efficient!Y perform the necessary operations. 

3. Where the interface between operators and equipment requires additional walkways and 
gantries (TRUPACT II handling area). access platforms have been provided. During Title II 
design the more detailed aspects of operator safety such as avoidance of f erk lift truck 
accidents and injuries resulting from unhanding and opening of drums and boxes will be 
addressed. 

10.6.2 NOE/NOA Area 

1. Plant and equipment in this area have been designed to be automated for all operations 
except delivery of boxes into this area twice weekly by fork lift truck. All automated 
operations are controlled and monitored from the central control room where personnel can 
easily monitor the progress of NDE/NDA operations both by direct viewing through glass 
windoy,,s and by consoles. 

, 0 .6.3 Waste Process Area 

1 . The main waste process area of WRAP 1 involves the opening of drums (including 
overdrum) the sorting of drum contents, the refilling of drums, drum compaction, drum load
out, RWM operations and finally drum transport. All drums progress through these distinct 
operation by mechanized equipment within glovebox suites. 

2. Operator interaction includes direct manipulation at some stages (eg. overdrum opening ) 
and remote manipulation by means of a variety of mechanical devices within the gloveboxes 
but controlled locally. Direct, hands-on manipulation is achieved by the use of gloveports 
which allow the gloved arms of personnel to most efficiently achieve the required task. 

3. The primary man/machine interface during processing operations occur at the 
glove boxes. The preliminary design of the gloveboxes has incorporated the following human · 
factors features to minimize operator discomfort and distraction which could potentially 
degrade operator performance or increase error: 

a) Gloveport spacing, centerline to centerline is 18 inches, based on the 95 percentile 
male shoulder spacing average of 16.5 inches. 

bl Glovebox overall width is based on relaxed workable reach at the palm, and use of 
the Sergeant Industries push through gloves. 
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cl Glove height from the floor platform is designed to be 52 inches. Operations will 
provide booster platforms for shorter people. 

4. The preliminary design of process operations incorporates Human Factors 
Considerations. Low risk routine operations on operations that involve minimal force or 
energy are specified to be performed using direct gloved hand involvement. Process and 
equipment design precludes direct gloved hand involvement in operations that expose 
personnel to risk of puncture wounds. cutting wounds, skin contamination or contamination 
injuries. Remote manipulator arms and hoists are provided for process operations that 
require the use of sharp tools or involve forcing or prying operations anytime there is a 
waste processing operations risk for puncture wounds, cutting wounds or contamination 
injuries. 

5. All hydraulic power packs will be positioned in sound absorbing enclosures. so as to 
reduce noise levels in the process cell to acceptable levels. 

6. Glovebox design is optimized to permit the operator maximum comfort in terms of 
reach, viewing and general dexterity. All glovebox operations are carried out under a 
reduced pressure (depression) to ensure the cascaded in-leakage of air from operating area 
into the glovebox chamber. This cascaded depression is achiev.ed by the HVAC system (see 
Section 8.4) . 

7. Similarly the remotely controlled functions have been designed to afford the operation 
maximum viewin·g potential with minimum physical endurance. 

8. Studies of operator interaction in the process area (again using the WITNESS program ) 
showed the optimum number of personnel in this area to be 8. 

9. As with the receipt and storage area more detailed asse5sments of operator safety and 
comfort with special regard to AGV avoidance and other machine interfaces will be 
addressed during Title II design. 

10.6.4 Central Control Room Area 

1. The central control room has been sited and designed to ensure maximum direct 
visibility to each part of the other three operating area. A minimum of 3 personnel were 
considered adequate for this area. 

10.6.5 Summary 

1. In summary, the preliminary design of WRAP Facility Module 1 includes consideration. 
of human factors that affect operator performance, including: 

a) Providing adequate space for per~onnel, equipment. and free volume for the 
movements required to be performed, during operation and maintenance tasks, 
under both normal and emergency conditions. 

bl Providing adequate physical and visual links between personnel and the equipment 
under both normal and emergency conditions. 

cl Providing efficient arrangements of process and maintenance equipment. 

d) Providing adequate illumination for the performance of operations and maintenance. 
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e) Provisions for minimizing stress and fatigue during operations and maintenance. 

f) Providing design features to assure rapidity , safety, ease , and economy of operation 
and maintenance in normal, and emergency maintenance environments. 

g) Providing satisfactory remote handling provisions and tools for hazardous 
operations. 

2. The WRAP 1 Facility Title II design will include the following detail human factors 
considerations in accordance with DOE Order 6430.1 A, Section 1300-12.4 to ensure detail 
design will allow operators to perform their duties effectively. 

• Human Dimension 

• Temperature and Humidity 

• Ventilation 

• Lighting 

• Noise 

• Vibration 

• Aesthetics 

• Component Arrangement 

1 O. 7 Energy Conservation Analysis 

10. 7. 1 Purpose 

• 
• 
• 
• 
• 
• 
• 

Protective Equipment 

Display Devices 

System and Component Controls 

Warning and Annunciator Systems 

Communication Systems 

Maintainability 

Labeling 

1 . The energy conservation study was completed in order to obtain a ranked order of 
energy conservation measures (ECM's) for use in saving energy within the facility. 

1 0. 7 .2 Introduction 

1 . The analysis was performed utilizing the Trane "Trace-600" energy analysis program 
which performs hourly loads and energy analysis for each day in the year, and also performs 
present worth economic analysis in order to rank the preferred ECMs. 

10.7.3 Summary of Results 

1. The preliminary design assessment analyzed a "Base-Case" based upon a reasonably 
energy efficient building, in accordance with ASHRAE 90 standards. 

· 2. The ranked order of ECMs was obtained based upon initial cost, energy and cost 
savings, and present worth of the ECM. 

3. The ranked order of ECMs included th~ following: 

a) Process · run-around · heat recovery coil for process AHU and filter trans. This 
consists of glycol pumped through warm exit air coils and then utilized to preheat 
or precool 1 00% outside makeup air. 
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b) Heat wheel heat recovery for change room AHU. This consists of a rotating metal 
wheel that recovers heat from warmed exit air and then preheats 100% outside 
makeup air, thus reducing electrical heating power. 

cl Domestic hot water heat recovery installed on chillers. This consists of a double 
bundle heat exchanger that recovers waste heat from refrigerant hot gas and 
preheats domestic potable water for use in change room showers, thus reducing 
electrical power to the hot water tank. 

, 0.8 Design Basis Fire 

10.8. 1 Purpose 

1 . A preliminary fire protection analysis was performed of the Title I design of the· WRAP 
facility in order to quantitatively determine risks, to assess proposed fire protection 
measures and to determine compliance with "Improved Risk Guidelines" outlined in DOE 
Order 5480. 7 . · 

10.8.2 Introduction 

1 . The WRAP facility was determined ~ to be considered a vital facility or program which 
would merit application of the "Higher Standard of Protection" criteria defined in the DOE 
Order. Nevertheless, criteria was developed for a design analysis which included definition 
(per NFPA 801 l ,. evaluation and quantification of risk . for individual fire areas and fire zones. 

2. Tlie maximum credible fire was established for each fire zone and area. This inciuded 
fires which could originate from within and without the respective area or zone. The 
maximum credible fire loss assumed the failure of both the automatic and manual fire 
extinguishing systems. 

3. The detailed preliminary fire protection design analysis is contained in Volume VI. 

10.8.3 Summary of Results 

1 . All fire areas and zones were determined to contain acceptable risks based on the 
maximum credible fire and the fire protection measures included in the design. 

2. There are some uncertainties associated with the analysis that are listed in Section 
13.0. 

10.8.4 Conclusions and Recommendations 

1 . Several administrative procedures were recommended in order to maintain acceptable 
risk levels. These procedures included limiting the amount of combustible materials within 
the facility , procedures for inspections and maintenance of hydraulic equipment and 
procedures for safe removal of fire screens. 

2. Use of self-restoring (recycling) sprinkler systems in areas susceptible to water damage 
were recommended in order to minimize the amount of water discharged . 

3. Remote and local alarms should be used for the automatic smoke detectors located in 
the Process Area and in all glovebox exhaust ducts. 

4. Installation of manual and selected areas of automatic dry chemical fi re suppression 
systems in the gloveboxes. 
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11.0 eONSTRUCTlBILJTY ASSESSMENT 

1. This assessment of WRAP 1 constructibility accomplished several objectives. First, the 
integrity of schedules for design and construction was validated , taking procurement lead times 
into full account. Detail design activities are not required to be rescheduled to support related 
procurement and construction activity schedules. This is reported in 11.1, "Construction 
Packages" together with the description of the work to be covered by these packages. 

2. To perform the schedule validation, required that some strategies for procurement and 
construction be assumed, which may require modification as the detail design matures. This 
achieved the second objective, to confirm the methods for procurement and construction. These 
elements exist as requirements, assumptions, logical relationships, and conclusions reached during 
schedule validation. They are reported in 11.2 and 11.3. 

3. The third objective of this assessment is to identify construction inspection requirements. A 
preliminary listing is provided in 11 .4, "Inspection Considerations." 

, , . , Construction Packages 

1 . Title II design work is organized according to construction packages. The scope of 
engineering for Title II includes the preparation of drawings and specifications suitable for use for 
procurement of equipment and construction of the WRAP 1 facility. The Contract Work 
Breakdown Structure (CWBS) which organizes this work is designed to allow flexibility in the 
future construction process, to accommodate funding restrictions as may occur_. 

1 1 . 1 . 1 ewes Reconfiguration 

1 . A change request was issued to modify the scope of two of the original CWBS elements 
and add two new ones. This change will separate the construction of the building shell ft<291 
building internals and utilities and will separate procurement of process equipment from 
installation of the same. The CWBS elements which correspond to construction packages are 
listed below. Each includes a brief description of the scope of the construction activities to 
be covered in the package. The cost estimate for construction is organized according to this 
structure as well. 

a) CWBS 1. 1 .2.3 Site Preparation: Scope includes site grading, underground utilities. 
sewer system, .foundation earthwork, etc. 

bl ewes 1 .1.2.4 Building Structure: Scope includes building foundation and structural 
steel, pre-engineered building and other building support items supplied by vendors. 

cl ewes 1. 1 .2.5 Building Systems: Scope includes interior structural and shield walls ; 
floor slab and embedded pipe, conduit and raceways; architectural, mechanical, 
HVAC. electrical, and instrumentation systems for the facilities portion of the 
building; process equipment utility headers; and all material handling equipment 
outside of the gloveboxes and NDE/NDA equipment. 

d) ewes 1. 1 .2.6 Waste Process Equipment: Scope includes procurement and 
installation of process equipment and enclosures, NOE/NOA equipment. and 
necessary support systems (e.g. required instrumentation). 

11 .0 CONSTRUCTION ASSESSMENT 
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e) CWBS 1. 1 .2. 7 Process Equipment Tie-Ins: Scope includes connection of utilities from 
NDE/NDA and process equipment and enclosures to utility headers. 

f} CWBS 1. 1 .2.8 Site Completion: Scope includes finish grading, landscape, parking , 
roads and area lighting, etc. 

g) CWBS 1. 1 .2.9 Computer Systems Procurement: Scope includes turn-key computer 
and data acquisition systems, including hardware, software, and associated data link 
equipment to support process and facilities data processing and control requirements. 

, , .2 Procurement Considerations 

1. WRAP Module 1 includes a variety of equipment, ranging from standard, general purpose 
items to complex, custom-designed systems. Because of this, varying procurement methods may 
be employed to obtain best value for the Government, while assuring conformance to technical 
and schedule requirements. Procurement strategy options considered in this assessment included: 

• procurement by installation contractor; 

• procurement by construction manager; or 

• procurement by DOE. 

2. Procurement by the ~RAP Architect-Engineer or by the Hanford Site Management and 
Operating Contractor were not considered as options, although those organizations may participate 
in the procurement process by evaluating bids and reviewing vendor drawings. Section 9.6 
discusses a recommendation by UE&C for early procurement of the compaction equipment. 

1 1 .2. 1 Procurement of Construction Items 

1 . Bulk material articles or commodities such as concrete, structural steel, pipe, conduit, 
wire, and general hardware are best provided by installation contractors. Other items such 
as siding, roofing, are also best provided by the contractor who provides and erects the 
building shell. 

2. These items are commonly maintained in industrial suppliers' inventories, are routinely 
purchased by contractors, and do not require special procurement arrangements. Unless an 
article meets the criteria for Major Equipment, as discussed in 1 1 .2.2, below, it should be 
provided by the installation contractor . 

1 1 .2.2 Procurement of Major Equipment 

1. Major equipment is defined for this assessment as any item critical to WRAP mission, or 
that by its failure could cause significant cost or schedule impacts to the project. It includes 

. the gloveboxes, glovebox internals, and the NOE/NOA equipment, which require an 
engineering judgment to be made on suitability for application in order to be selected for 
purchase. These items comprise a significant portion of the equipment list which is provided 
Section 9.0. 

2. It is recommended that these equipment items be procured and furnished to the General 
Contractor as separate construction contracts. The scope would include design, fabrication , 
shipment, installation and start up of the equipment. Assistance in bid evaluation and 
approval of drawings and specifications is assumed to be performed by WHC, KEH and UE&C. 

11 .0 CONSTRUCTION ASSESSMENT 
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1 . Items with lead times sufficiently long to require In1t1at1on of the procurement bid 
packages immediately upon approval of the Title II design were evaluated. The evaluation 
process which identified the items involved estimates of the duration of all activities in the 
process of procuring major equipment. as described in the previous paragraph. It also 
examined logical relationships of construction activities to determine relative need dates for 
major equipment items. The assessment was based on Title II design completing on January 
1993. procurement and construction beginning no sooner than August 1993 (after receipt of 
envi~onmental permits, _Key Decision 3 , and PSAR approval). Construction and acceptance 
testing will be completed in March 1996. 

2. Procurement cycle duration estimates include elements for: 

• DOE review and approval of A/E Title II design 

• Construction bid package preparation and award 

• Vendor submittals preparation 

• Vendor submittals review and approval 

• Bulk material procurement and equipment fabrication 

• Shop inspection and testing of equipment 

• Shipment. installation and startup of supplied equipment 

3. Four groups of equipment items were identified that will require considerable time to 
procure. which include: 

a) Supercompactors and girth compactor 

• Required prior to installation of gloveboxes. 

• Likely to be procured from foreign vendor, which will increase delivery t ime and 
will require additional justification for purchase. 

• Costly semi-custom items: components not stocked in inventory; casting 
machining, and plating operations required to fabricate. 

bl Gloveboxes 

• Entirely custom fabrication with weldments, machined parts , and lead-stainless 
steel laminates. 

• Numerous items to be installed inside gloveboxes after fabrication of gloveboxes 
in shop: drum tippers. conveyors . X-ray equipment, manipulators. hoists . and 
core samplers. 

• Workspace inside gloveboxes is limited . 

11. 0 CONSTRUCTION ASSESSMENT 
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• Drum handling mechanism, plus detectors, instrumentation. and controls 

d) Drum gamma energy assay 

• Semi-custom system with software 

• Drum handling mechanism, plus dete·ctors, instrumentation, and controls. 

4. A summary construction schedule which shows procurement cycles for these groups of 
items and key milestones and related activities is included as Figure 11 -1. 

, , .3 Construction Considerations 

1 . The Title I design made certain assumptions regarding the methods · and sequence of 
construction of WRAP 1 . These have been factored into the preliminary design of the facility and 
equipment, and they will be perpetuated through Title II designs. 

2. Because of this, certain constraints are automatically placed on the facility constructors. 
These constraints must be recognized and accounted for in construction planning. The purpose 
of this segment of the report is to document those items which may constrain the constructors -
as they build the facility. 

11 .3. 1 Construction Assumptior..s 

1 . -Construction packages and work will be organized according to the revised CWBS 
discussed in 1 1 . 1 . 

2. Construction management organization will be as shown in Figure 1 1 -2. 

3. Procurement and installation of the major process equipment will be separate construction 
contracts. The balance of equipment and hardware commodities will be procured by the 
General Contractor. 

4 . . Funding for construction will be available as required, within limits of validated estimates. 

5. There are no special access considerations for transport and placement of equipment in 
the facility (these have been addressed in facility design and confirmed). Consideration has 
been given for placement of the stacker/retriever (Shipping and Receiving) and the compaction 
equipment prior to installation of other equipment/enclosures associated with these items. 
Access panels are also required on the building structure to facilitate placement of the second 
floor HVAC equipment. 
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11 .3.2 Logicai Reiationships 

1 . Certain logical relationships exist between or among the construction tasks. These are 
reflected by or have resulted in process, utility, and equipment designs. Since the facility was 
designed to accommodate the process and equipment, the construction logic is straight 
forward and constrained primarily by the compaction equipment procurement. 

2. This assessment does not identify routine predecessor relationships (e.g., assemble and 
install re-bar before forming and pouring concrete), but instead focuses on relationships which 
are unique to the WRAP 1 faciiitv and the processes and equipment it contains. The logical 
relationships are presented by construction package. 

a) Site Preparation Package 

• Complete foundation excavation and compaction before beginning construction 
of Building Structure. 

• Include provisions for underground utility entrances in foundation ring wall (in 
Building Structure Package). 

bl Building Structure Package 

• Contraetor shop drawing/design calculations . submittal to confirm foundation 
design. 

• Foundation and building shell erection. 

cl Building Systems Package 

• Pour equipment foundations and install embedded pipe prior to pouring floor slab . 

• Overhead utilities installation. 

• Mechanical equipment installation. 

d) Process Equipment Procurement 

• Initiate timely procurement of compactors, gloveboxes and NOE/NOA equipment. 

• Design, submittal approval, fabrication of equipment. 

• Vendor shop witness testing of equipment. 

• Onsite installation and functional testing of equipment. 

e) Process Equipment Utility Tie-Ins 

• Tie-in of building utility systems to equipment to support functional testing 
constraints. 

· 1 1. O Conatruction A•••••ment- WRAP 1 TI tie I o-ign Report 
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• Assure computer room HVAC and fire protection installed and operational before 
energizing computer and control system hardware . . 

• Computer hardware/software installed to complete facility functional tests. 

11.4 Inspection Considerations 

1. To assure conformance to requirements and correct fit-up and operation of WRAP 1 equipment 
and facilities without rework, it is important to inspect construction work at various stages of 
completion. In addition to being important elements of quality management, certain of the hold 
point inspections are prescribed by applicable building and safety codes as specified in the facility 
specifications. Those inspections which are required to be performed during construction of 

0 WRAP 1 are described in the following paragraphs. 

2. Soil and Earthwork Preparation: Confirm construction staking per horizontal and vertical 
control as specified on the drawings. Perform tests to validate soil compaction, moisture content. · 
etc. Assure proper completion of grading, backfilling and compaction operations. Assure proper 
excavation and preparations for building foundations. Verify underground utility lines for proper : 
bedding, slope and invert elevations. 

3. Foundation Steel: Verify correct reinforcing bar size, type and placement prior to pouring 
concrete for footings and foundations. Dowel, splice, and threaded connector locations to be 
verified for future concrete placement. 

4 . Concrete Enibedments and Cast-In-Place Features: Verify correct size, location and slope of 
all underfloor water and sewer lines, electrical conduits and raceways, and ductwork prior to 
pouring the floor slab. Verify correct installation of reinforcing mesh before and during concrete 
slab pouring . . Verify correct positioning of through-wall apertures in forms before pouring walls. 
Verify expansion joint placement and water stop location. · 

5. Cast-In-Place Concrete: Sample and test slump of concrete mix for each batch used for 
construction. Collect and test concrete cylinders for compressive strength. 

6. Bolts Installed in Concrete: Verify placement of bolts and adequate grip for anchoring of 
structural steel or equipment prior to placement of concrete. 

7. Masonry: Inspect foundation, bricks/blocks, and mortar materials to verify conformance to 
requirements prior to use. Inspect duri"ng construction to verify placement of reinforcing mesh and 
ties, reinforcing steel, bond beam locations and grouting as specified. 

8; Piers and Grade Beams: Verify proper location of piers prior to installation. Ensure grade 
beams are formed, reinforced and cast in place per specification. 

11 .0 Con•truc:tion A • -e• -ment-WRAP 1 Title I De•ign RepoM 
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9. Framing: Inspect the framed structure shell after completion of roof, frame, bracing, and 
vents. Ensure horizontal and vertical bracing is installed per drawings. Inspect interior framing 
in administrative areas after placement and inspection of electrical , plumbing, heat pipe, wires, and 
ducts, 'prior to insulation and covering with wallboard. 

10. Gypsum Board: Inspect gypsum board installation prior to plastering of joints and fasteners. 
Inspect finish of plastered joints prior to texturing and painting. 

11. EJectricat: Verify installation and proper operation of protective devices and ground fault 
circuit interrupters. Verify installation and proper operation of uninterruptible power supplies and 
transfer devices. Veri.fy installation and proper operation of emergency equipment/systems. safety 
switches, and lockout features. Verify proper phasing/polarity of installed equipment and circuits. 
Verify insulation resistance on power feeder conductors. Verify installation of conduit supports 
and box covers. Verify installation and bonding of ground conductors. Check lighting for proper 
switching. Verify ratings, proper size and type of wiring and raceways. 

1 2. Instrumentation and Controls: Verify that point-to-point electrical connections have been 
made on instrumentation wiring. Check proper installation of all instruments and calibrate. Check 
for grounding on power and signal lines. Perform electrical continuity checks on all input/output 
points to the Plant Management System. Test proper operation of all processors, power supplies, 
communications and input/output modules of the . Plant Management System. Check proper 
communications along all communications networks associated with the Plant Management 
System. • 

13. Mechanical Equipment: Verify proper rotation or direction of travel for motors and drives. 
Verify installation of stops, latches, lockouts, and emergency shutoffs. Verify installation of safety 
interlocks and collision avoidance equipment. Verify anchoring of equipment and alignment of 
mating devices. Verify connection and adjustment of chains, belts, and couplings. Verify 
installation of guards. Verify installation and operation of ventilation system , per test and balance 
requirements. 

14. Life Safety Code Items: Verify installation and proper operation of fire detection/protection 
system, including automatic and manual alarm systems. communications to external emergency 
response organizations, and internal voice communications. Verify installation of exit doors. 
egress routes, and emergency lighting. Verify operation of emergency shutoffs for HVAC, gas, 
fuel oil, and electric power. 

1 5. Final Inspection: Inspect final grading and completion of building . Punch lists are to be 
generated based upon detail inspection of all building systems against the contract drawings and 
specifications. Correction of deficiencies to be completed and verified prior to performance of 
functional testing by contractor. 
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1. UE&.C Construction Schedule for WRAP Module 1 TIES to the estimate of construction costs 
detailed in Volume IV of this ntte I submittal. The schedule reflects constraints such as approval 
of Key Decisions, RCRA Part B permit and PSAR approval. It was prepared using Prima Vera 
project management software and is structured according to the seven construction design/work 
packages described in the CWBS. 

2. The lowest level activities shown in the schedule correspond to plant subsystems or major 
equipment items. Detail is sufficient to permit analysis. and future manipµlation to forecast 
construction activities which may be accomplished under various funding scenarios. 

, 2. 1 Schedule Basis 

1 2. 1 . 1 Schedule Logic 

1. The schedule logic was developed independently, while taking into account constraints 
and strategies for construction. Activities were grouped according to the seven CWBS 
elements described in 11.1.1, "CWBS Reconfiguration. " Sequences and task dependencies 
were determined in accordance with normal construction practices, and to accommodate 
unique features of the WRAP Facility. 

2. The logic incorporates programmatic constraints, including: 

• Completion of Title II Design. 

• Receipt of RCRA Part 8 permit prior to approval to commence construction (Key 
Decision 3). 

• Approval of Key Decision 3 prior to issue of request for proposal for construction 
work. 

• Organization of construction activities into four bid packages - for procurement and 
installation of specialized process equipment, and for facility construction by a general 
contractor. 

• Approval of Preliminary Safety Analysis Report prior to issue of authorization to 
proceed with on-site construction work. 

3. The logic, duration, and starting times in this schedule do not account for or anticipate 
any constraints due to availability of funds. 

4. Task durations are estimated with consideration given to crew size. Time allotments are 
also included for procurement of equipment and construction materials. 

5. The duration specified for field construction activities include contingency, which has 
been incorporated into the critical path. The assigned contingency was converted from dollars 
to manhours and the manhours were then added to the hours estimated to perform the field 
construction activities. 
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6. The basic construction logic evolved around the concept of once the building structure 
and concrete was in place. the internal equipment installation would be sequenced through 
the building. · HVAC ductwork. firewater sprinkler piping, utility pipes, instrumentation and 
electrical bulk material installation would then follow in this order through the building. This 
provides reasonable crew sizes and installation efficiency. 

7 . A key point in the construction logic is the contractor submittals for technical review and 
approval of the super compactor procurement. 

1 2. 1 .2 Construction and Procurement Strategies 

1. DOE-AL is expected to engage a construction manager that will, in turn, hire a general 
contractor to perform or subcontract all construction activities and all procurement activities, 
except as otherwise noted, under a competitive fixed price bid structure. 

2. Procurement and installation of major, engineered process equipment items is expected 
to be by a separate contractor from the construction general contractor ; 

3. The pre-engineered metal building is expected to be provided and erected by a single 
contractor, who will also perform the construction of the building's foundations . The general 
contractor will administer these activities. 

4. The Process Control System (PCS) will be procured by the general contractor. 
Configuration of PCS software for WRAP will be provided with the system. 

5. Data Management System (OMS) hardware will be procured by the general contractor. 
OMS software will be procured by the Hanford site Management and Operating (M&O) 
contractor . 

6. Procurement and construction hold points have been included for A/E approval of 
additional designs provided by vendors (e.g., building foundations, software, and fabricator 
shop drawings). 

12. 1 .3 Technical Basis for Cost and Schedule 

1 . The completed preliminary design presented in this Title I Design Report is the technical 
basis for the schedule and cost estimate for construction of the WRAP Module 1 Facility . 

12. 1 .4 Assumptions and Qualifications 

1. The construction schedule is based on a 40 - hour standard work week with no 
unscheduled work stoppages or delays. 

2. Permanent fire suppression systems, other than supply of firewater via hydrants, are not 
required during construction. 

3. Construction sequence for installation of Building Systems materials was assumed to be 
suspension from the roof. ductwork highest, then piping and finally electrical . 

4 . Parallel activities are scheduled whenever possible without interference in work areas. 
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5. Facility turnover from construction to operations will take place on March 20, 1996. 
Acceptance testing prior to turnover is assumed to be independent checks of proper operation 
of components or subsystems, end-to-end checks of electrical wiring, and system checkout 
and performance demonstration, as called for in the construction specifications. 

6. Calibration of instruments will be by the contractor. 

7. Completion of engineering and environmental permitting activities will be as scheduled 
in the A/E's schedule for Title II Design. 

12.2 Schedule 

1. A summary WRAP Module 1 Construction Schedule included as Figure 12-1. 

2. The WRAP Module 1 Detail Construction Schedule in bar chart format is included as 
Figure 1 2-2. 

3. The WRAP Module 1 Construction Schedule/Logic .Diagram is included as Figure 12-3. 
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ArrlvlTy ID D~~AYmnN 
201 At£ DETAIL DESIGN 
202 At£ PROJECT COST ESTIHATE 
203 CONSTRUCTION BIO PACKAGE PREP 
205 KD -3 COHl1£NC£ CONSTRUCTION 
206 CONSTRUCTION CONTRACTOR BID l AUARO 
207 PSAR APPROVAL 
208 CONTRACTOR 11lBILIZATION 
2oq OEHOBILIZATION 
210 AS-BUILTS 
211 FACILITY FUNCTIONAL TESTS 
212 OFFICIAL ACCEPTANCE OF CONSTRUCTION 

301 PROCURE BULK HATERIALS 
302 SITE GRADING 
303 INSTALL ELECTRICAL fEEDER 
304 EXCAVATE l 8£0 EXTERIOR UTILITY TRENCHES 
305 INSTALL EXTERNAL U/G SEIER SEPTIC SYSTfH 
306 INSTALL U/G POTABLE WATER 
307 INSTALL U/G FIR£ HYDRANT SYST£H 
308 EXCAVATE BLOC FOOTINGS l fOUNOATIONS 
30'\ BACKFILL EXTERIOR TRENCHES 
310 BACKFILL EXTERIOR SEW£R SEPTIC SYST£H 
311 WIC UTILITY TIE- INS 

iOI CONCRETE l REBAR SUBHITTAL 
402 CONCRETE l REBAR SUBHITTAL APPROVAL 
i03 POURIFORH FOOTINGS 
404 POUR FOUNDATIONS l EXTERIOR SLABS 
105 BACKFILL FOUNDATIONS 
i06 PRE-ENGINEERED BUILDING SUBHITTAL 
407 BUILDING SUBHITTAL APPROVAL 
i08 BUILDING STEEL ERECTION 
40q BUILDING ROOF l SIDING INSTALLATION 

501 HVAC SYSTEH SUBHITTAL 
502 IIVAC SUBHITTAL APPROVAL 

c:=:=:=J Al.ll•U,- Dwtl•lr t•t• 
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Ar.rlVITY ID or~AUllllN 
503 HVAC EQUIPHE:NT FABRICATION1PROCUR£ 
501 HATfRIAL HANDLING EQUIPHfNT SUBHITTAL 
sos HATEAIAL HANDLING EQUIPHENT SUBHITTAL APPROVAL 
506 HATERIAL HANDLING EQUIPHENT FABRICATION/PROCURE 
507 ELECTRICAL EQUIP1£NT SUBHITTAL 
508 ELECTRICAL EQUIPH£NT SUBHITTAL APPROVAL 
5oq ELECTRICAL EQU1PH£NT .PROCUREt-ENT 
510 BULK HATERIAL SUBHITTAL I 
511 BULK HATERIAL SUBHITTAL APPROVAL . 
512 BULK HATERIAL PROCUREHENT 
513 EXCAVATE l BED INTERIOR TRENCIIES 
511 INSTALL INTERIOR WATER HAIN 
515 INSTALL SANITARY SEWER DRAIN PIPING 
516 INSTALL INTERIOR ELECTRICAL HAIN FEEDER 
517 BACKFILL INTERIOR TRENCHES/INSTALL INBEDS 
518 FORH1POUR1CURE GRND FLOOR SLABS £OP FOUNDATIONS 
51 q INSTALL BRIDGE CRANE RAILS 
520 INSTALL BRIDGE CRANE 
521 INSTALL STACKER/RETRIEVER 
522 SET STACKER/RETRIEVER SHIELD WALLS 
523 INSTALL HASONRY WALLS 
521 FORH/POUR/CURE 2ND ·FLOOR SLABS 
525 SET HVAC HE:ZZ EOUIPHENT 
526 INSTALL HVAC DUCTWORK 
527 INSTALL HECH ROOH 1118 EOUIPHENT 
520 SET PROCESS STACK 
s2q INSTALL CHILLERS 
530 INSTALL ROOH 1113 HVAC FILTER TRAINS 
531 INSTALL CHILLED WATER PIPING 
532 INSTALL HEAT RECOVERY PIPING 
533 INSTALL COl'l'R£55ED AIR PIPING 
531 INSTALL ELECTRICAL/ltC RAILWAYS 
535 INSTALL INTERIOR POTABLE WATER PIPING 
536 INSTALL INTERIOR SEWER/SEPTIC PIPING 
537 INSTALL BUILDING LIGHTING 
538 FIRE PROTECTION SUBHITTAL 
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iirnv ITY ID n~VAYmOH 
53q flRE PROTECTION SUBHITTAL APPROVAL 
5i0 flRE PROTECTION PROCURE & INSTALL · 
SH INSTALL BUILDING ARCHITECTURAL flNISII 
542 INSTALL TRANSfORH£RS 
543 INSTALL ELEC SWITCHGEAR & HCC'S ROOH 1116 
SH INSTALL NO[I NDA & SHIPPING/REC HCC ·S 
515 INSTALL UPS EQUIPHENT ROOH 1115· 
546 INSTALL HATERIAL HANDLING EQUIPMENT 
54? INSTALL INSTRUH£NTATIONICHfCKOUT ALL C~BS 1125 
548 INSTALL ELEC GROUND C CCTV SYSTEH 
54q INSTALL HANORAILS1PLATFORHS £TC 
550 INSTALLlflNISH ELECTRICAL, I&C 
551 BUILDING PAINTING 
552 PUNCHLISTIFUNCTIONAL TESTS ewes 1125 
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1. 1.2.6 PROCESS EQUIPHENT PROCUR£H£NT 
601 LLM1TRU COHPACTORS 810 PREP 12JANq3 20APRq3 t=:::I 
602 LLMITRU COHPACTORS 81D l AWARD 21APRq3 22JULq3 c::::11 
603 COHPACTOR DESIGN SUBHITTAL 23JUL qJ 30NOV'\J : i=:J : 
60t COHPACTOR SUBHITTAL APPROVAL ID[Cq3 27JANq1 ~ 
605 TRU COHPACTOR fABRICATION 28JANqf 25JANqS 
606 TRU COHPACTOR TfSTISHIPHENT 26JANqs 20APR'l5 
607 TRU COHPACTOR INSTALLATION ON-SITE 21APRqs 23JUNqS 
608 TRU COHPACTOR ON -SIT£ PUNCHLIST 26JUNqS 15AUGqS 
60q LLM COHPACTOR FABRICATION 28JANqt 260CJqf 
610 LLM COHPACTOR TEST /SH IPHENT 270CTqf 2SJANqS 
611 LLM COHPACTOR INSTALLATION ON-SIT£ 26JANqS 30HARqS 
612 LLM COHPACTOR ON -SITE PUNCHLIST 31HARqS 1q11Ayq5 
613 LLM1TRU GLOV[BOX ENCLOSURES BID PREP 12JAHq3 20APR'l3 c:=::::J 
61i GLOVfBOX BID & AMARO 21APRq3 22JULq3 ~ 
615 GLOVEBOX SHOP ORAMING SUBHITTAL 23JULq3 JONOVqJ : c::::::::::) : 

616 GLOV£BOX SUBHIITAL APPROVAL 1occq3 27JAN'lt c::::J 
617 TRU PROCESSING GLOVEBOX FABRICATION 28JANqt 22APRqt : c=J 
618 TRU PROCESSING GLOVEBOX £QUIP INSTALLATION 28JAH<H MJULqf 
61q TRU PROCESSING GLOVEBOX SHOP TEST/SHIP 20JUL<H 28S[Pqt 
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Af.lJVITY 10 .. ~~AYmlJN 
622 LLM PROCESSING GLOVEBOX FABRICATION 
623 LLM PROCESSING GLOVEBOX EQUIP INSTALLATION 
62• llH PROCESSING GLOVEBOX SHOP TEST/SHIP 
625 LLM PROCESSING GLOVEBOX INSTALLATION ON-SIT£ 
626 LLM PROCESSING GLOVEBOX PUNCHLIST 
627 TRUtLLW RWH GLOV£BOX SHOP DRAMING· SUBHITTAL 
628 TRUILLW RWH GLOV[BOX SUBHITTAL APPROVAL 
62q TRU RWH GLOVEBOX FABRICATION 
630 TRU RWH GLOV£BOX £QUIP INSTALLATION 
631 TRU RWH GLOVEBOX SHOP TEST/SHIP 
632 TRU RWH GLOVEBOX INSTALLATION ON-SITE 
633 TRU RWH GLOVEBOX PUNCHLIST 
634 LLH RWH GLOVEBOX FABRICATION 
635 LLM RWH GLOV£BOX £QUIP INSTALLATION 
636 LLH RWH GLOVEBOX SHOP lESTISHIP 
637 LLM RWH GLOV£BOX INSTALLATION ON-Sil[ 
638 LLM RWH GLOV[BOX PUNCHLIST 
63'l NOE/NOA BIO PREP 
610 NOE/NOA BID I AMARO 
641 NOE/NOA SUBHITTAL 
642 ND£INDA SUBHfTTAL APPROVAL 
613 ND£ BOX [QUIP FABRICATION 
644 ND£ BOX SHOP TEST/SHIP 
615 ND£ BOX INSTALLATION ON-SIT£ 
646 NOE BOX PUNCHLIST 
647 ND£ ORUH [QUIP FABRICATION 
648 NOE DRUH EQUIP SHOP TEST/SHIP 
64q ND£ ORUH [QUIP INSTALLATION ON-SIT[ 
650 ND£ DRUH [QUIP PUNCHLIST 
651 NOA DRUH PAN EQUIP FABRICATION 
6S2 NOA ORUH PAN £QUIP SHOP TEST/SHIP 
653 NOA DRUH PAN EQUIP INSTALLATION ON-SITE 
6S4 NOA ORUH PAN [QUIP PUNCHLIST 
655 NOA ORUH GEA [QUIP FABRICATION 
656 NOA DRUH GEA EQUIP SHOP lESTISHIP 
6S7 NOA ORUH GEA [QUIP INSTALLATION ON-SIT[ 
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AC IIV llY ID o~~10Hn .. 
658 NOA ORtJH GEA [QUIP PUNCHLIST 
6Sq GFE NOA BOX £QUIP FABRICATION COtf>LETE 
660 GFE NOA BOX EQUIP SHOP TEST/SHIP 
661 Gf[ NOA BOX [QUIP INSTALLATION ON-SIT[ 
662 GFE NOA BOX PUNCHLIST 

701 HVAC TIE- IN TO TRUILLW PROCESS GLOVfBOX 
702 HVAC TIE- IN TO TRUILLW RWH GLOVEBOX 
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BOi PAVE ROADS t PARKING 205£P9S 260CTqs 
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1 3. 1 Areas of Concern 

13.0 DESIGN UNCERTAINTIES 
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1 . This Preliminary Design Report contains the Title I Design for the WRAP 1 facility . The design . 
is based upon the technical baseline documents noted in Section 5.0 of this report and 
incorporated the results of the Engineering Studies (Volume V) and Engineering Assessments 
(Section 10.0 and Volume VI). All of _the technical uncertainties identified in the reference 
Conceptual Design Report have been resolved (see Section 6.0). 

2. The intent of this section is to identify those technical uncertainties that remain at the 
conclusion of the ntle I design and the approach for resolving them during the Title II design 
phase. The technical areas of concern can be summarized based upon the following: 

a) Areas of the design which require development or proof testing work to confirm 
eciuipment suitability. 

bl Areas where criteria requirements need clarification or revision. 

13.2 Design Resolution Approach 

1. Figure 13-1 lists the technical uncertainty items and UE&C's approach to resolve them. 
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Al AREAS OF DESIGN REQUIRING DEVELOPMENT OR PROOF-TESTING WORK 

AREA OF CONCERN RESOLUTION COMMENTS 

1. BNFL Sphincter Entry System: Included in the WHC development The BNFL sphincter system has been extensively cold tested in the UK, to meet BNFL 
al To verify ability to prevent alpha and testing program. specific needs in terms of drum sizes and ventilation conditions. Proof testing to WRAP-

egress for WRAP-specific specific requirements is required . Also, extended testing is required to ascertain the 
configuration. number of cycles the seal surface can provide before seal failure occurs. 

bl To confirm seal cycle life. 

2. Compacted Waste Coring: To Included in the WHC ~evelopment Waste to be supercompacted in both process lines will contain a large selection of material 
verify that core samples can be and testing program. types, from paper and plastics to concrete and metal items. The core sample drill system 
taken from supercompacted proposed is a high torque, low speed electric unit fitted with a collet chuck holding a 
waste, using core sample drill hollow diamond drill of approx 1" O.D. This will be drilled 2" -4 • into the puck, and the 
system. sample punched from the center of the drill into a collection pot. This is a prototype 

application. and hence needs proof -testing. 

3. BNFL "One Trip" Double Lid Included in the WHC development The BNFL one trip drum system has been extensively cold tested, and has been hot proof-
Drum: To verify ability to operate and t_esting program. tested in the UK. For the WRAP application, the center (innert lid needs to be larger than 
for WRAP-specific configuration. that tested, and hence proof testing is required. 

4. Drum Re-Lidding Station: To Propose this item to be included in The drum lid fastener device consists of a commercially available pneumatic nail gun, 
verily the proposed re-lidding the WHC development and testing which will be used to 'nail' to lid on IQ the drum at several points. It is important that this 
station operation and program. lid doesn't come off the drum during supercompaction, and hence lid fastening, followed 
performance. by supercompaction trials are required. 

Bl AREAS WHERE REQUIREMENTS NEED CLARIFICATION OR MAY HAVE CHANGED 

AREA OF CONCERN 

1. Clear Air Act: The potential need 
for clean up of hazardous 
materials from process extract 
systems has not been included in 
the design. 

2. Core Sampling: The acceptability 
ol core sampling as the means of 
characterization of the waste. 

13.0 DESIGN UNCERTAINTIES 
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. 
RESOLUTION COMMENTS 

WHC to clarify requirements, per There is a potential need for the glovebox extract exhaust air to be routed through 
action item list no. 101. additional clean up equipment, in order to remove hazardous waste constituents entrained 

in the exhausted air. This area has been the subject of review by Hartcrowser, who have 
been commissioned by WHC to do this work. 

WHC to obtain necessary approvals, The core . sampling of compacted pucks of waste is believed to be the best means of 
per action item list no. 146. obtaining a random sample, which is representative of a waste stream. This method of 

sampling needs to be agreed with the department of Ecology of the State of Washington 
as acceptable, and in compliance with EPA SW 846. 
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3. TRU Wusae Classification: The 
current tles1u11 assumes all drums 
for WIPP can be lilied to a 25g 
fissile 1ii1111. 

4 . NOE lma9e Recording System: 
The currc111 design includes 
rccou.li110 ol NDE images ~y VCR. 

5. Wuste Packet Assay: Assay. 
equipment is currently not 
i11r.llll.lt:d in the TRU waste sorting 
area to allow tracking of fissile 
111a1enal. 

6. Drum Weight: The current design 
is to handle incoming drums up to 
1000 lb we1uh1. FDC Rev 1 
revised 1his liuwe to 3000 lb. 

7. Shipping & Receiving: Dose 
exposures 1101 in accordance with 
CM-4-9 . 

8 . firo Protoc1io11: All comments 
1101 resolved w11h WHC. 
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TITLE I TECHNICAL UNCERTAINTIES SUMMARY 

WHC to clarify req11ireme11ts . The current desion globally assumes that WRAP will ship TRU drums to WIPP. filled to a 
25g fissile limit . . WHC currently do not have approved waste codes which contain 
supercompacted waste. WHC is to provide further guidance on this area. . 

WHC to clarify requirements . The current design includes the ability to record NDE images on video tape. WHC is to 
advise what record archive requirements they have in this are~. and whether this media is 
acceptable. ~ 

UE&C to evaluate ant.I incorporate The Preliminary Criticality Assessment has recommended that an assay system be installed 
this equipment during Title II. at the TRU sorting area, to allow assay of non-complaint packets to be sent to RWM, and 

to allow assay of packets to facilitate splitting of high fissile content drums. There was 
not sufficient time to define appropriate equipment during Title l, so this will be undertaker 
during the Title II design. 

WHC to approve CR-WO26 -OO8 On revision of the FDC from Rev. 0 to Rev. 1, the incoming drum weight limit was raised 
from 1000 lb to 3000 lb. It is anticipated that a drum up to 3000 lb would probably 
contain large amounts of lead, and hence would be more appropriately routed to a future 
WRAP Module. Change Request CR-WO26-OO8 reflected that the current design is based 
on drums up to 1000 lb being handled in WRAP 1. WHC are to approve the Change 
Request, in order that the design be verified as appropriate. 

Additionally, UE&C believes it is very conservative to design the glovebox line and internal 
material handling equipment for a 1000 lb. drum. A drum tilled with water is 
approximately 500 lbs. and this would be excessive. Orum weights in the 1000 lb. range 
indicate heavy lead shielding and would not be processed in WRAP 1 in any event. furthe 
evaluation by Wt-IC requested _to lower the drum weight to a 300-400 lb. range, which 
could reduce the robustness of the internal equipment design and the associated cost . 

UE&C and WHC to agree modelling The Shielding Assessment work performed to date lsee Section 10.21 has shown that 
and calculations, and assess initial design target dose exposure levels, per CM-4 -9, are not met. There is a need to 
shielding requirements . critically assess the modelling work and to ensure that ·appropriate shielding is incorporated 

in the Shiooing and Receiving area . This will be done during Title II. 
Resolve all comments on the There are four areas that could affect the baseline design that has not been completely 
Preliminary fire Protection Desiun resolved with WHC: 
A11alysis . 

1. Possibility of more coverage in the gloveboxes with the automatic system. . 
2. Waste in the closed drums must be considered part of the combustible load. 

3. Need a fire barrier between the Process HEPA room and the Process room. 

4. One hour corridor is not needed. 
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