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1.0 PURPOSE 

The purpose of this Test and Evaluation Plan (TEP) is to identify the Test and Evaluation (T&E) 
activities required to confirm that design and installation of systems, structures, and components 
(SSCs) provided by Project W-521 will satisfy Level 2 and operational requirements, and to 
describe the T&E program to be implemented during the various project phases. This TEP 
establishes a sequence of test and evaluation activities to provide confidence that all required 
T&E activities will be accomplished successfully to support a smooth and timely turnover of 
completed SSCs to the River Protection Project (RPP) operations organization. In addition, 
organizational responsibilities for managing and performing the T&E activities are outlined. 
This TEP was prepared in accordance with the guidance and requirements of the RPP Test and 
Evaluation Management Plan. 

The Project W-521 TEP documents the process that will show that the SSCs are (1) compliant 
with the requirements of the Level 2 Specifications, (2) constructed in accordance with approved 
design drawings and procurementlconstruction specifications, (3) installed properly and 
appropriately integrated into the existing systems, and (4) will operate adequately on turnover to 
the customer. 

2.0 PROJECT SCHEDULE AND MILESTONE 

HNF-5383, Project Execution Plan for Waste Feed Delivery Systems, includes the upper-level 
schedule for providing retrieval systems, milestones established via Performance Agreement, and 
milestones included in the Multi-Year Work Plan. The lower level logic that provides the basis 
for the schedule baseline includes important events in the project life cycle that are useful to 
depict the relationship of T&E to the overall project schedule. Detailed project schedules 
account for the T&E activities during the project life cycle, and are reflected in the 
Project W-521 Conceptual Design documents. 

3.0 TEST SYSTEM DESCRIPTION 

Project W-521 will provide systems for retrieval of radioactive waste from eight double-shell 
tanks (DST) at the U.S. Department of Energy’s (DOE) Hanford, Washington facility. The tanks 
contain various combinations of supernate liquids and settled solids that must be mixed before 
being transferred to treatment facilities or other DSTs. Project W-521 will equip the tanks with 
waste retrieval systems that will mix the waste and transfer the resultant slurry out of the tanks, 
to provide feed to processing plants, allow for consolidation of similar wastes to more effectively 
managed existing storage capacity, and ultimately reduce the risks associated with continued 
storage of Watch List waste. Although there are variations from tank-to-tank, a typical retrieval 
system consists of mixer pumps, a transfer pump, piping jumpers, a camera, in-tank instruments, 

1 
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a dilution/caustic supply system, and a control system housed in an instrument building. 
Project W-521 also will provide a new valve pit and transfer lines to the vitrification facility. 

The TEP encompasses the overall set of T&E activities for Project W-521. These activities 
include Design Verification, Qualification Test Procedures (QTP), Vendor Tests and Inspections 
(VTI), Construction Tests and Inspections (CTI), Acceptance Test Procedures (ATP), and 
Operational Test Procedure (OTP) activities. 

. Design Verification (HNF-IP-0842, RPP Administration, Volume IV, Section 4.24, 
‘‘Design Verification”) includes reviews performed by a team comprising Design 
Authority, Project Management, Operations, Maintenance, Quality Assurance, 
Environmental and Safety representatives, as appropriate. Subject matter experts are 
included on an as-needed basis. In addition, Design Verification may include other 
supporting services. Design Verifications determine characteristics, adequacy, and 
conformance with specified requirements and acceptance criteria by examination of items 
(such as engineering drawings, specifications, analyses, procedures, and vendor 
information). Design Verifications will be a continuing activity throughout the project 
life cycle, which generally begins during the preconceptual activities and continues into 
the turnover phase. 

Qualification Test Procedures are used to confirm that the unit being tested satisfies 
acceptance criteria under simulated operational environmental conditions with a margin 
of safety. The two primary types of qualification tests are environmental and functional. 

Vendor Tests and Inspections are performed offsite to verify manufacturing or fabrication 
methods of procured equipment or materials. Items will be tested or inspected to 
determine if they meet required functions and/or acceptance criteria. VTIs include 
quality assurance overview, in process and final inspections, and testing. 

Construction Tests and Inspections are used to verify construction methods performed by 
contractors and screen for failures of workmanship and material quality deficiencies at all 
levels of assembly. CTIs include quality assurance overview, in process and final 
inspections, and testing. 

Acceptance Test Procedures verify operational modes, output performance, and support 
functions. ATPs include testing of interface between segments, verifying performance of 
the system by testing at the required performance level. 

Operational Test Procedures are tests performed by CH2M HILL Hanford Group, Inc. 
(CHG). These tests verify operational performance of the complete system. 

I- 
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4.0 TESTING AND EVALUATION CONSTRAINTS 

The initial planning activities for Project W-521 have not identified any constraints preventing 
realistic operational testing. Some factors that may impact realistic operational testing are safety 
(equipment and personnel), radiation exposure, weather, and program schedule conflicts. Tests 
will have to accommodate the requirement that waste cannot be transferred until DOE 
authorization has been obtained. 

Testing will have to be coordinated with several major interfacing projects. Projects W-211 
and W-314 are installing piping and jumpers into the same pits as Project W-521. Joint testing 
will be required. Project W-314 is installing a new Master Pump Shutdown System which will 
be used to test a few of the instruments installed by Project W-521. The new valve pit and 
transfer lines to the vitrification facility will have to be tested in conjunction with the vitrification 
facility. 

5.0 TEST LOCATIONS 

Project W-521 T&E activities will take place primarily in the 200 East and 200 West Areas of 
the Hanford Site. Integrated pre-operational testing will take place within these farms. Some 
T&E activities may be performed at the Maintenance and Storage Facility located in the 
400 Area (e .g . ,  run in testing of mixer pumps), other Hanford Site locations (e.g., pressure switch 
testing in Building 306, 300 Area), or offsite at vendor facilities (e.g., slurry pump performance 
testing at Sulzer Pumps in Portland, Oregon). 

6.0 TEST MANAGEMENT 

This section identifies the principal organizations responsible for planning and conducing T&E 
activities. The authority and responsibility for scheduling test resources, and management 
direction for conducting individual T&E activities, are identified. 

6.1 PROJECT MANAGEMENT 

The Project Management team reports to the RPP, Project Management. The Project 
Management team is responsible for planning, organizing, directing, and controlling project 
resources for the project life cycle. Project Management responsibilities related to T&E 
activities include the following: 

Ensure appropriate review and approval for design media, including drawings and 
specifications. It is anticipated that the design verification process will be the formal 
design review process. 

3 
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Ensure appropriate review and approval of test plans and procedures, including QTPs, 
VTIs, CTIs, and ATPs. 

Initiate and manage the procurement process for advance procurement equipment 

Witness VTIs, CTIs, and ATPs. 

. Provide management oversight on work performed during T&E activities 

Assist in OTPs, startup activities, and procedure/training development. 

Interface with Waste Feed Delivery program and Tank Farm operations, as required 

6.2 DESIGN AGENT 

The Design Agent for Project W-521 provides engineering for design documents and test 
procedures, participates in the T&E activities in resolution of punch-list items, and concurs with 
the test results. Design Agent responsibilities related to T&E activities include the following: 

. 

. 

. 

. 

. 

. 
6.3 

Provide specifications that define test requirements for SSCs, including acceptance 
criteria. 

Define the verification method and test pladprocedures. 

Perform internal design reviews as required by their procedures and QTPs. 

Prepare test documentation including QTPs, CTIs, and ATPs. 

Witness VTIs, CTIs, and ATPs as required by the applicable procurement, construction, 
or testing document. 

Prepare system operating characteristics and descriptions to be used in development of 
Operating Maintenance Procedures. 

CONSTRUCTION MANAGEMENT 

The Construction Management contractor provides construction management, construction 
material procurement, craft support personnel, and construction document control. Construction 
responsibilities related to T&E activities include the following: 

Perform acceptance testing. 

Review construction specifications, drawings, and test procedures. 
Prepare and maintain Construction Work Packages (CWPs) that include the CTIs, 

Support OTPs and startup activities, 

4 
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6.4 TANK FARM OPERATIONS 

Tank Farm Operations provide Design Authority personnel with responsibility for input and 
participation in technical reviews of the design media and T&E activities. Responsibilities 
related to T&E activities include the following: 

Review and approve design media, work packages, and ATPs. 

Provide an Operations Engineer to act as a Test Director for OTPs. Tank Farm 
Operations has the primary responsibility for OTPs. 

6.5 TANK FARM MAINTENANCE 

Tank Farm Maintenance provides input and participation in technical reviews of the design 
media and T&E activities. 

6.6 JOINT TEST REVIEW GROUP 

The Joint Test Review Group conducts reviews of ATPs and OTPs to ensure compliance with 
applicable procedural requirements, to ensure the ATPs and OTPs can be done safely, and to 
ensure the scope of testing and inspections provides a product that satisfies operational and 
safety requirements. 

7.0 TRAINING REQUIREMENTS 

The initial planning results for Project W-521 have not identified any unique training 
requirements relating to T&E. The Project W-521 Qualification and Training Plan requires that 
all Project W-52 1 personnel meet specific qualification requirements and be trained to applicable 
procedures. Records are maintained to reflect current status of personnel training and 
qualifications. Any special training or qualification requirements for analysts or test team 
members will be defined in specific test documents (e.g., ATPs, QTPs, OTPs). 

8.0 CRITICAL ISSUES FOR TESTING AND EVALUATION 

The critical operational requirements for Project W-521 are to provide systems with the ability to 
retrieve the radioactive waste from eight DSTs on time, at the specific quantity, and within the 
specified quality. Risk events of significance that are deserving of management attention are 
identified and controlled using the Project W-521 Risk List. The Project W-521 Risk List is 
managed on a ‘‘real time” basis as risks and mitigation actions evolve, and is reviewed and 
updated at least semi-annually. 

5 
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9.0 TESTING AND EVALUATION APPROACH 

Table A-7 (Appendix A) identifies T&E processes to be used for verifying each project 
functional requirement. The T&E approaches that are applicable to each retrieval system are 
provided in appendix A. The initial project T&E is the verification that the design will meet the 
requirements followed by verification of construction (including procurement and installation). 
Appendix A reflects the T&E approaches that are applicable to each retrieval system for 
Project W-52 1 assigned tanks. Additional appendices will be added as future designs complete. 
The T&E approaches for each project life cycle phase are described in the following sections. 

9.1 DESIGN PHASE 

Activities during the design phase are focused on determining that the SSCs, as designed, will 
meet the specified requirements in the Level 2 Specifications. Design Verification and 
Qualification Test Procedures will accomplish this. 

The design approach for Project W-521 SSCs is to use commercially available products to the 
extent possible. Review of vendor information, evaluation of similar hardware under similar use, 
and review of the design drawings and construction or procurement specifications meet Design 
Verification objectives. 

9.2 CONSTRUCTION PHASE 

Construction testing activities comprise various tests and inspections that demonstrate 
compliance with procurement and construction specifications. T&E activities conducted during 
the construction phase are focused on demonstrating the SSCs have been manufactured or 
fabricated to the design requirements, and are properly constructed or installed. T&E activities 
that occur during procurement and construction phase are VTIs, CTIs, and ATPs. 

The objective of the VTIs is to determine that the vendor-supplied SSCs meet design 
requirements, as specified in the contract/procurement documents. The VTI is used to document 
compliance with design requirements through demonstration, examination, and/or testing. VTIs 
may contain hold points that require witness signatures, confirming that all acceptance 
requirements are met. Vendor test documents are generated by the vendor when the vendors 
design is in progress, and successfully completed before delivery to the Hanford Site. 

CTIs are identified in CWPs based on requirements found on drawings and construction 
specifications. The CTIs (e.g., hydro tests, pneumatic tests, megger tests) are used to document 
compliance with design requirements through demonstration, examination, and testing. CTIs 
ensure that the SSCs are fabricated and/or installed properly. Detailed CTI procedures are used 
for conducting nonroutine functional checks and/or inspections during SSC installations. For 
CTIs, the acceptance criteria are specified either in the CTI documents or in approved drawings 
and specifications. 



RPP-6483 REV 0 

VTIs and CTIs are performed by the responsible organizations (Le., vendor or construction 
contractor). Test reports are provided at project turnover as identified in the Acceptance for 
Beneficial Use process. 

ATPs are separate documents that obtain their requirements from equipment functional 
characteristics and vendor data. Detailed ATPs (e.g., fire protection functional test, camera 
system test, comprehensive functional test) are required after the CTI functional checks andor 
inspections are completed to validate overall SSC installation. For ATPs, the acceptance criteria 
are specified in the ATP. 

CTI and ATP implementation varies depending on the complexity and risk factor involved with 
the applicable SSC. CTIs require quality assurance and/or quality control to witness and approve 
the installation. All CTIs and ATPs document the results and any follow-up activities necessary 
for turnover to the customer. CTIs are documented in the applicable CWP. An Acceptance Test 
Report is generated when a successful ATP is completed. 

9.3 TURN-OVER PHASE 

T&E activities conducted during the turnover phase focus on demonstrating the installed SSCs 
function properly within the system, and that the system operates under normal conditions and/or 
off-normal conditions. 

OTPs are conducted on installed SSCs after completion of all other tests. OTPs demonstrate the 
installed SSCs function as intended when integrated into the system as a whole. Systems are 
brought on-line and operated under anticipated standard operations and off-normal conditions. 
Included in the OTP are acceptance criteria. Operational testing is performed with actual plant 
equipment, operating procedures, and personnel. An Operational Test Report is generated when 
the test has been successfully completed. 

Because this is an integrated system level test, the acceptance criteria are based on the 
requirements specified in the design media, operational procedures, existing operational 
requirements, and the Authorization Basis. 

10.0 PERFORMANCE REQUIREMENTS 

Overall system performance requirements are documented in the DST Level 2 Specifications. 
As mentioned in Section 9.0, Table A-7 (Appendix A) identifies T&E processes to be used for 
verifying each functional requirement. Detailed design documents, from which T&E 
requirements are derived, identify SSC-specific performance requirements. As the 
Project W-521 design progresses, appendices will be added to provide a listing of tank-specific 
documents applicable to each verification method under the column heading “Document 
Defining T&E Requirements.” Technical performance measures are monitored by evaluation of 
T&E results. Appendix A is an example of what will be provided as the design progresses. 
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11.0 TEST ACCEPTANCE CRITERIA 

Acceptance criteria are specified in the design documents, contract documents, and specific test 
procedures for the item or system being verified. Applicable tank-specific documents are listed 
in Appendix A under the column heading “Document Defining T&E Requirements.” 

12.0 DATA MANAGEMENT 

The data management strategy for Project W-521, including how data will he collected, 
recorded, and controlled, will follow the requirements identified in the Project W-521 
Configuration Management Plan and the Project W-52 1 Quality Assurance Program Plan. 

13.0 TEST AND EVALUATION MATRIX 

Matrix 13.1 lists the functional requirements from the design basis for Project W-521. The 
matrix identifies the T&E processes that are applicable for each functional requirement. 

14.0 AUTHORIZATION BASIS REQUIREMENTS 

Unique T&E activities required for SSCs that perform a safety function are included in the 
design documents and are concurred with by the Design Authority. Additional T&E activities 
for commercial grade equipment that will serve a safety function will be documented using the 
CGH CGI process contained in HNF-IF0842 (Volume IV, Section 3.1 1, “Commercial Grade 
Item Upgrades Dedication”). 

15.0 REFERENCES 

15.1 REFERENCES 

HNF-5383, 2000, Project Execution Plan Waste Feed Delivery Systems, Rev. 0, Draft, CH2M 
HILL Hanford Group, Inc., Richland Washington. 

HNF-IP-0842, 2000, RPP Adminisfrution, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

Vol. IV, Section 3.11, “Commercial Grade Item Upgrade Dedication” 
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Vol. IV, Section 4.24, “Title” 

Project W-52 1 Technical Baseline Reports: electronic database through CH2M HILL, 

15.2 SOURCE DOCUMENTS 

HNF-5372, “Quality Assurance Program Plan Conceptual Design Phase of Project W-521 Waste 
Feed Delivery System,” 

HNF-2029, “RPP Testing and Evaluation Management Plan” 

GPG-FM-005, “Good Practice Guide for Test and Evaluation” 

HNF-IP-0842, Vol. 11, Section 4.13, “Joint Test Review Process” 

HNF-IP-0842, Vol IV, Section 2.12, “Test and Evaluation.” 
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Level 2 Specification ssc Description 

APPENDIX A 

TANK FARM 241-SY TESTING AND EVALUATION 

Document Type Document Verifying 

A.l RETRIEVAL SYSTEM DESCRIPTION FOR SY FARM 

The SY Farm retrieval systems consists of the following major SSCs: 

3.2.5.1.a I General 

. . . . . . . . . . . . . 

TBD TBD 

Two 300 HP mixer pumps in each tank 
One 150 HP transfer pump in each tank 
One in-tank camera in each tank 
One temperature probe (replacement) in each tank 
TBD piping jumpers 
TBD Pit coverblocks (replacements) in each tank 
Replacement of non-compliant transfer piping 
Flush system (W-058) modifications 
ICE building 
Retrieval Control System 
Electrical system modifications 
Raw water modifications 
Sludge instrumentation in each tank. 

3.2.5.1.b 

A.2 T&E PROCESS FOR SY FARM 

General TBD TBD 

A.2.1 Design Verification 

The following table lists the evaluations or reviews performed by expert reviewers during design. 

3.2.5.2 

Table A-1. Design Verifications. 

General TB D TBD 

3.3.2 General TBD TB D 

I 3.2.5.2 1 General I TBD I TBD I 

I 3.3 1 Gcncral 1 TBD 1 TBD I 

I 3.3.3.a I General I TBD I TBD I 

A- 1 
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3.3.1.j Mixer Pump 

A.2.2 Qualification Test Procedures 

The following table lists the tests performed to qualify the use of commercially available 
products. This includes multiple products assembled together in sub-systems. 

TBD TBD 

Table A-2. Qualification Test Procedures. 

Document Level 2 
Specification SSC Description Verifying T&E 

Section # Requirements 

Document Verifying 
T&E Requirements Document Type SSC Descriptlon Level 2 Specification 

Section # 

Purchase Order cvI Number 
Number 

4.1.2 

A.2.3 Vendor Tests & Inspections 

The following table lists the tests that are performed by vendors to demonstrate compliance with 
W-52 1 procurement specifications or drawings. 

General I TBD 1 TBD I TBD 

Table A-3. Vendor Tests & Inspections. 

3.2.1.1.a 
3.2.1.1.b 
3.2.1. I .c 

Diluent & Flush TBD TBD TBD 

Diluent & Flush TBD TBD TBD 

Diluent & Flush TBD TBD TBD 

A-2 



.- 

Level 2 Specification ssc Description 
Section # 

RPP-6483 REV 0 

A.2.4 Construction Tests & Inspections 

Document Type Document Verifying 
T&E Requirements 

The following table lists the tests and inspections that are pre.-rmed during fabrication, 
modification, and installation of SSCs. Note that acceptance criteria are included in the 
individual tests, drawings, specifications, procedures, and CWPs. 

3.3.1.a 

Table A-4. Construction Tests & Inspections. 

Diluent & Flush I TBD I TBD 

3.3.1.e I Diluent &Flush TBD 1 TBD 

3.3.l.c I Diluent &Flush I TBD I TBD 

3.3. I .d I Diluent &Flush I TBD I TBD 

Level 2 Specification ssc Description 
Section # 

Document Verifying 
T&E Requirements Document Type 

A.2.5 Acceptance Test Procedures 

The following table lists ATPs, which obtain their requirements from the Level 2 Specifications, 
drawings, and vendor data. ATPs are performed on components in their installed conditions hut 
may not exercise the entire system as an operational unit. Acceptance Test Reports are generated 
when all test exceptions have been successfully completed. 

~ 

3.1.2.1.1.a Diluent & Flush TBD TBD 

3.1.2.1.2.a Diluent & Flush TB D TBD 

3.1.2.1.4.b Diluent & Flush TBD TBD 

3.2.1.1.a Diluent &Flush TBD TBD 

3.2.1.1 .b Diluent &Flush TBD TBD 

Table A-5. Acceptance Test Procedures. 

A-3 

.. ~ 
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Level 2 Specification 
Section # 

A.2.6 Operational Test Procedures 

The following table lists OTPs that will be conducted on the installed SSCs, after completion and 
acceptance of all other test results. Operational testing is performed with actual plant equipment, 
operating procedures, and personnel. Operational Test Reports are generated when all test 
exceptions have been successfully completed. 

Document Type ssc Description Document Verifying 
T&E Requirements 

Table A-6. Operational Test Procedures. 

3.2.1.1.b Diluent & Flush TBD TBD 

3.1.2.1.l.a I Diluent &Flush I TBD I TBD 

3.1.2.1.2.a I Diluent &Flush I TBD I TBD 
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