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Department of Energy
RichlandOperations Office

P.O. Box 550
Rich[and,Washington 99352

fEBo7~g7

Mr. Ralph Arcaro
DNFSB Technical Staff
625 Indiana Avenue, N.W.
Suite 700
Washington, D.C. 20004

Dear Mr. Arcaro:

TRANSMITTAL OF HANFORD TANK INITIATIVE TEST IMPLEMENTATION PLAN

This letter transmits the Hanford Tanks Initiative Test Implementation Plan
for Demonstration of In-Tank Retrieval Technology, December 23, 1996. A Test
Implementation Plan is proposed as commitment 5.2.1.2, due February 7, 1997,
in the Defense Nuclear Facilities Safety Board (DNFSB) Recommendation 92-4
Implementation Plan, Revision 2, Draft G.

It is understood that the revised 92-4 Implementation Plan has not been
formally submitted to the DNFSB by U. S. Department of Energy, Headquarters
(HQ), therefore the commitments proposed in Draft G cannot be treated as
documented obligations. However, in discussions over the past several months,
U. S, Department of Energy, Richland Operations Office (RL), informally agreed
that the commitments proposed in Draft G would be completed and submitted
to DNFSB by the dates identified. As a demonstration of good faith, the
Hanford Tanks Initiative Test Implementation Plan is being provided to you by
February 7, 1997, as agreed during development of Draft G. This commitment
may be reconciled as part of future activities supporting submittal of a
revised 92-4 Implementation Plan.

RL is currently planning to use the Test Implementation Plan, and we would
appreciate any comments DNFSB technical staff may have. In support of the
aggressive schedule for the Hanford Tanks Initiative project, we respectfully
request comments by February 28, 1997. Meeting this schedule will facilitate
disposition of comments before significant work progress occurs.

If you have any questions, please contact me on (509) 376-1890, or Hal Wacek,
of Management Systems Division (MSD), on (509) 376-0601.

PAD:SLT

Enclosure

Sincerely,

J&’lzLmf5k:
Sandra L. Trine, RL/DNFSB Liaison
Performance Assessment Division



Lockheed Martin Hanford Corporation
P.O. Box 1500

Richland, WA 99352-1505

December 30, 1996

LOCKHEED MARTIN /

9656624

Mr. Sal Marchetti, Project Director
TWRS
Fluor Daniel Hanford, Inc.
Post Office Box 1000
Richland, Washington 99352

Dear Mr. Marchetti:

TRANSMITTAL OF DEFENSE NUCLEAR FACILITIES SAFETY BOARD 92-4 IMPLEMENTATION
PLAN, REV. 2, COMMITMENT FOR HANFORD TANK INITIATIVE TEST IMPLEMENTATION PLAN

Reference: Defense Nuclear Facilities Safety Board Recommendation 92-4
Implementation Plan, Rev. 2, dated November 27, 1996

The referenced implementation plan committed the U.S. Department of Energy,
Richland Operations Office (RL) to transmitting the Hanford Tank Initiative
Project’s Test Implementation Plan for the demonstration of in-tank retrieval
technology to the Defense Nuclear Facilities Safety Board by February 7, 1997.
Attachment 1 is submitted in fulfillment of this commitment.

If you have any questions or require further information, please contact me
(509) 372-8052 orMr. Bill Root, HT1 Project Manager, at (509) 373-1328.

Very truly yours,

#?f#”&.
H. L. Boston, Vice President and Director
Tank Waste Disposal
Tank Waste Remediation System
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PARSONS INFRASTRUCTURE & TECHNOLOGY GROUP, INC.
1955Jadwin Avenue ● Richland, Washington 99352 ● (509) 946-0415. Fax: (509) 946-8811

, .

December 23, 1996

Lockheed MartinHanfordCompany
Attn: Mr. P. Steve Schaus
P.O. BOX 1500, M/S G3-21
Richland,WA 99352

Subject: SubcontractTPB-SBC-379954, Task Order 55,Test ImplementationPlan (TIP)
Delivery

Dear Mr. Schaus:

Parsons Infrastructureand Technology Group, Inc.ispleasedtosubmittheattachedrevised
final Test Implementation Plan for the Demonstration of In-Tank Retrieval Technologies
subproject of the Hanford Tanks Initiative. This version of the doc!:ment has been revised to
incorporate the comments received from Randy Unger on December 13, 1996, and reflect our
discussions of December 17, 1996.

Should you have any questions concerning this submittal, please contact me at 946-0415 or
A. B. Hubbard at 376-1926.

Sincerely,

ti/p--
$~NeilA. Norman, P.E.

Hanford Operations Manager

NAN/jae

Attachment

cc: K. Car[son (H6-33)
P. Braun (G1-25)
L. Peck (H6-35) ,
A. Hubbard
FilelLB
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Prepared by
Parsons Infrastructure and Technology Group, Inc.

Richland, Washington
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Approval:

.~ ! z/5d qb

Paul S. Schaus
HTI Systems Engineer

ApprovaI:

Demonstration of In-Tank Technology
Project Manager

Concur:

Bill Root .
Hanford T Initiative
Project Manager
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1.0 INTRODUCTION

The Hanford environmental management, or cleanup, mission is to protect the health and
safety of the public, workers, and the environment; control hazardous materials; and utilize the
land for other missions.

In support of this mission, the Tank Waste Remediation System (TWRS) project has been
given the mission of storing, treating, and immobilizing highly radioactive Hanford Site waste
(including current and future tank waste and cesiurdstrontium capsule disposition) in an “
environmentally sound, safe, and cost-effective manner.

To support the TWRS mission (Knutson 1995), waste must be retrieved from tanks and
immobilized, and the nearly empty storage facilities in the tank farm operable units must be
closed in a manner that is safe, environmentally sound, and cost effective. The HanJord Federal
Faci/i~ Agreement and Consenf Order (Ecology et al. 1994) (referred to as the Tri-Party
Agreement) established milestones for competing specified activities to cariy out this mission.
Among these is Milestone M-45-00, which requires retrieval of as much waste as technically
possible, with tank waste residues not to exceed 10.2 m3(360 ft3) in each 100-Series tank,
0.85 m3(30 fi?) in each 200-Series tank, or the limit of waste retrieval technology capability,
whichever is less. This milestone also requires closure of all Single-Shelf Tanks (SSTS) by the
year 2024.

Capability to retrieve some types of waste by hydraulic sluicing is uncertain. Previously,
a sluicing process was used that was not effective entirely on hard-packed solids (referred to as a
“hard heel”). MO unknown is whether tank farms maybe cIosed with residual waste in
compliance with applicable environmental regulations, even if the percentage of waste reti-eved
complies with Milestone h4-45-00.

There is significant program risk unless retrieval perfoxmarye requirements Me defined
and retrieval systems are developed and deployed before contractor bids are solicited for the
retrieval scope of the TWRS privatization program (termed “Phase II pi’iz f~7.5.:i?n”). Tbe
preparation of the Request for Proposal (RFP) for Phase II privatifition is piaed tentatively to

begin in the year 2002. The mission of the Hanford Tanks Initiative (HTI) is to mifimize the
programmatic uncertainties and risks associated with tank waste retrieval by employing
appropriate technologies and methods to achieve the following:

● Retrieve difficult-to-remove hard-heel waste from a SST;

. Retrieve waste from a SST that has been categorized as havirig leaked;

● ’ Establish retrieval performance criteria, including cost;

● Characterize waste to measure compliance with retrieval performance criteria; and

● Provide a basis for future National Environmental PoIicy Act of 1969
(NEPA 1969), safety, and regulatory actions affecting waste retrievaI and operable
unit closure for tank famns.

1
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The HTI project activities will begin in Fiscal-Year (FY-) 1997 and be completed in four
years. It will focus on two tanks, 241-AX-104 and 24 1-C-106. The project will be staffed with
participants from the U.S. Department of Energy (DOE), Project Hanford Management
Contractor (PHMC), Pacific Northwest National Laboratory (PNNL), the EM-50 Tank Focus
Area, and other national laboratories. Participation by private industry is a main objective of the
HTI project. The HTI will provide the DOE with information vital for the establishment of
requirements and specifications of the retrieval scope of the TWRS privatization program.

In accomplishing the HTI mission, technologies and services will be acquired through
performance-based contracts with private industry. Performance-based specifications will be
used to develop technologies and acquire services from the national laboratories. A major goal is
to establish teaming relationships with the private sector and the national laboratories to meet the
competitive performance requirements for retrieval and characterization technologies.

The HTI project has been divided into three sub-projects as described in the following
three paragraphs.

The first sub-project demonstrates a range of retrieval technologies. In this sub-project,
industry and other technology developers will be solicited to propose alternate technologies for
removing waste from SSTS. The technologies of the participants will be evaluated and proof-of-
principle tests of the best technologies will be performed. The results of these tests will be
disseminated to prospective bidders to support design refinements for subsequent testing.

The second sub-project demonstrates in-tank retrieval technologies. ‘Aperformmce-
based competitive bid process will be used to select two vendors to provide equipment to
participate in “cold” testing: It is anticipated that one of the two vendors will be selected to test
the equipment in Tank 24 l-C- 106. Hot testing is expected to provide data on waste removal
capability. As part of this hot test, the retrieval system will be used to complete retrieval of the
hard-heel waste to comply with the requirement of either 10.2”m3(360 ft3)residue or the limit of
waste retrieval technolo~ capability, whichever is less (MilestoneJvf-45-00).

The third sub-project demonstrates a methodology for establishing a closure basis for
SSTS. In this sub-project, the amount of w~te that may be left behind in the tanks is determined,
a basis for deten-nining ~~henwaste retrieval is complete is established, the technology and
analytical basis for determining when retrieval is complete is demonstrated, and the performance
of various retrievaUclosure alternatives is ewduated arrd compared.

The tests associated with the second sub-project, the demonstration of in-tank retrieval
technologies, is the subject of this plan. For defining and plaming the testing requirements of
the subproject, the systems that will be tested individually and in an integrated fashion are the:

● Waste Removal System (WRS);

● Waste Transfer System (WTS); and

. Balance-of-Plant (BOP) Systems.

2
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The combined systems will be designated as the Integrated Waste Retrieval System
(IWRs).

1.1 PURPOSE

The plan presents a systematic approach to performing tests associated with
demonstrating in-tank retrieval technologies. The testing activities focus on demonstrating the
capabilities of vendor-provided technologies to remove radiochemical sludge heels from the
SSTS, and on generating information to provide answers to the TWRS project regarding the
capability of retrieval technologies to meet TPA requirements and the cost to arrive at various
waste-removal levels, The tests will be performed throughout a period, of approximately 20
months (9/98 through 5/00). The tests will iriclude, sequentially, the following testing stages:

● Qualification Tests to verify the design requirements for the WRS, WTS, and
BOP have been met (Section 3.1);

● Cold Tests to demonstrate that the WRS, WTS, and BOP cw dislodge, mobilize,
and transfer simulated wastes from a simulated tank to a simulated receiver tank
(Section 3.2);

● Functional Tests to demonstrate that the WRS is in working order subsequent to
arriving at the Hanford Site, and that the WTS and BOP are ready for use by the
vendors (Section 3.3);

● Mockupflraining Tests to demonstrate, in a simulation of an actual tank riser,
that the systems can be deployed”(installed) in m actual tank for retrieval tests
(Section 4.1). These tests focus on training, environment, safety, health, and
quality-related requirements and procedures;

● Acceptance/Operational Tests to demonstrate that the IWRS has been deployed
correctly in Tank241 -C- 106, prior to hot testing (S~ction 4.2); and

● Retrieval Tests to demonstrate that the IWRS can remove waste from the
Tank 241-C-106 environment (Section 4.3). . .

Characteristics of each type of test for the WRS and the combined WTS and BOP tests
are shown in Tables 1 and 2, respectively. The characteristics include:

/
● Where the tests will be conducted;

● What company will perform the tests;

● The type of test bed to be used; and

● The type of waste involved (if any).

3
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Table 1. Test Information Matrix for Demonstration of Vendor-Constructed WRS.
Retrieval*

cold Functional MockuPfrr~iniW Ace@’operate* Section ~ ~
Test Sub-systcm

Section 3.3 Section 4.1 Section 4.2
Qualification Section 3.2

.

Typc
Section 3.1

Chm-actcristics

Location

Vendor Site ● o
@ ● ●

●
Hanford Site

performer
o e 9

Vendor o
● “ ●

PHMC supPOrt ● ●

Integrated Tcam

Test Bcd
e

●
Out-of-Tank

Simulated Tti
o

●

● ●

241-c-106

Waste
● ● ●

None ● .

Simulated
● ●

241-C-106

* Note that these two tests arc of the entire IWRS.



Tablc2. Test Information Matrix for Demonstration

.

ofPHMC-Constructed WTS and BOP Systems.

Test
Type

Characteristics

Location

Hanford Site

Performer

PHMC Support

Integrated Team

Test Bcd

Out-of-Tank

241-AX-104 and241-C-106

Waste

None

Simulated

24 l-C-l 06

Sub-system cold Functional Mockup/Training AcccptfOpcratc* Retrieval*
Qualification Section 3.2 Section 3.3 Section 4.1 Section 4.2 Section 4.3

Section 3$1

I N/A I I
101 I I I*

N/A NIA

o ●

● ●

N/A NIA

● ●

● ●

. NIA NIA

● ●

●

-. ●

I

I

* Note that these two tests arc of the entire IWRS.
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The desired outcome of the Demonstration of In-Tank RetrievaI Technologies is to:

● Demonstrate the selected technology’s hard-heel waste removal capability Cm .
achieve a goal of leaving no more than 10.2 m3(360 ft3) residual waste remaining
afier retrieval;

● Collect the necessary data concerning the selected technology’s performance so
that estimates can be made as to the realistic limits (cost, schedule, and
performance) of the waste retrieval technology’s capabilities; and

● Remove sufficient waste from the SST test tank to reduce heat generation to
<40,000 BTU/’hr(if this goal has not already been met by earlier sluicing
performed by Project W-320).

Throughout ‘ibisdemonstration process, vendors will be required to document,
implement, and maintain an appropriate and approved Quality Assurance (QA) Progrm. The
QA Program will identi@ the industg consensus QA standard(s) that have been adopted, such as
NQA-1, 1S0 Q9001, DOE Order 5700.6C, or 10 CFR 830.120. Vendor initiated changes to
these QA Programs during the performance of their contracts will be required to be submitted to
the PHMC for review and approval prior to implementation. When subcontracting any portion of

these contracts, the vendors wiIl be required to invoke the applicable quality assurance program
requirements on the next level subcontractors.

This plan defines what testing will be performed (scope), why the testing will be
performed (rationale), the sequencing of testing (schedule), and where the testing will be
performed. Based on tis plan, individual test plans and procedures will be developed to provide
detailed definition of each operational test and to establish procedures and acceptance criteria for
completing each test. Section 5.0 provides additional information regarding the test plans to be
developed.

‘,
1.2 PLAN CONTENTS

1. Introduction--This section describes the purpose of the testing program and
the Test Implementation Plan contents. .

2. Background-This section describes the history of the tanks at the Hanford “
Site, the need for the HTI project, and its goals. It also describes how the
Demonstration of In-Tank Demonstration Technologies sub-project relates
to the HTI project, and supports its goals.

6
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3. Qualification Tests--This section describes the objectives of the tests
conducted to demonstrate that engineering design and development are
complete; that design risks have been minimized; that the system will
perform as required and specified. This testing includes subsystem
qualification tests, cold tests, and functional tests. Subsystem qualification
and cold tests is accomplished at the vendor’s site for the WRS. All other
qualification tests are accomplished at the Hanford site.

4. Operational Tests--This section describes tests conducted in conditions as
close as possible to the operational environment. It is used to estimate
operational effectiveness and suitability for identification of operational
deficiencies and needed modifications. This testing consists of
mockup/training tests, acceptance/operational tests, and tests of the
integrated WTS, These tests will be conducted at the Hanford site,
culminating in testing ordin Tank C-106.

5. Development of Test PIans--This section describes the development of
vendor-generated and PHMC-approved test plans and procedures for each
testing stage. The PHMC will also generate test plans for WTS and BOP
systems testing, as necessaxy.

6. Test Plan Deviations--This section invokes the TWRS Configuration
Management Plan as the procedure for implementing changes to planned
tests. This pkn will be followed in the event that new tests are identified,
planned tests are modified or deleted, or certain tests are not possible to
implement.

7. Data Management--This section invokes the TWRS Data Quality
Objective (DQO) process and the TWRS Quality Assurance (QA) Plan as
the processes for defining and managing test c@a, incIuding data collection,
recording, evaluation, reporting, and archiving.

9. Resources--This section presents an overview of resource requirements for
implementation of the testing program.

,.

10. References--This section contains a bibliography of all documents
referenced in this document.

7
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2.0 BACKGROUND

2.1 TANK HISTORY

From 1943 to 1989, the Htiord Site’s principal mission was the production of weapons-
grade plutonium. To produce plutonium, uranium metal was irradiated in plutonium-production
reactors.

The irradiated uranium metal, known as spent fiel, was cooled and treated in a chemical
separations or reprocessing plant, where plutonium was separated from uranium and many other
radioactive by-products. The plutonium then was used for nuclear weapons production. Large
amounts of spent fhel were produced to generate enough plutonium to make a nuclear weapon.
The chemical separations process resulted in large volumes of radioactive waste.

The Hanford Site processed more than 100,000 metric tons (1 10,000 tons) of uranium
and generated several-hundred-thousand metric tons of waste. The waste included Klgh-level,
trarmranic, low-level, hazardous, and mixed waste.

For the high-level waste (HLW) generated by the chemical reprocessing plants, waste
mmagement initially involved adding sodium hydroxide or calcium carbonate to make the acidic
waste alkaline; and storing the waste in large underground tanks until a long-term disposal
soIution could be determined. During the 1940s through the early 1960s, 149 SSTS with a
capacity of 210,000 L (55,000 gal) to 3,800,000 L (1,000,000 gal) were built to store HLW nea
the center of the Hanford Site in an area nirned the 200 East and West Areas.

Subsequent processing of these wastes, incIuding the recovery of uranium, cesiurn, and
strontium, and the evaporation and resulting concentration of wastes, have created mixtures of
highly radioactive materials, comprised of liquids, saltcake, soil sludges, and hardpan. Removal
of liquids, saltcake, and sludges have been demonstrated previously, and no technology issues
exist. However, the removal of hardpan materials is yet to be demonstrated; thus, the need for
the HTI.

2.2 PROJECT HISTORY

The HTI was establishedin response to issues raised within the SST Retrieval sub-project
of the TWRS project. These issues were:

● Clean-out requirements for SSTS;

● Leakage limits for SSTS;

● Retrieval methods; and

● Operable unit closure methods.
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The HTI sub-projects were established to provide resolution to these issues with the
Demonstration of In-Tank Retrieval Technologies resolving the issues of clean-out requirements
tid retrieval methods.

3.0 QUALIFICATION TESTS

Qualification Tests are tests conducted to demonstrate that engineering design and
development are complete; that design risks have been minimized; that the system will perform
as required and specified. This testing includes subsystem qualification tests, cold tests, and
functional tests.

3.1SUBSYSTEM QUALIFICATION TESTS

Qualification testing of the IWRS developed in response to a performance-based
specification will be required to ensure that the system meets the requirements COntainedin the
specification before conducting other tests and demonstrations. Its subsystems are:

● The WRS being constructed by vendors;

● The WTS being constructed by the PH.MC;and

● The BOP systems being constructed by the PI-MC.

Data acquired during Qualification tests will be used to:

● Veri& that the design requirements have been met;

9 Verify that design of the components support the subsystem and the integrated
system; and

● Support development of requirements for on-site, integrated testing and training.

These Qualification tests may be performed in several ways to show compliance with
performance requirements, such as:

● Observations;

● Analyses (calculations);

● Inspections (limited tools); and

● Actual tests and measurements.

9



WHC-SD-WM-TX-001, Rev. O

Qualification tests of the WRS will be conducted at the vendor’s site by the vendor and
qualification tests of the WTS and BOP components and subsystems will be conducted on-site by
the PHMC. As noted in subsequent tests, the vendor supplied subsystems will be tested on-site
with the other subsystems by a trained, integrated team of vendor and PHMC staff. Tests
conducted by the vendor at the vendor’s site or atthe Hanford Site will be observed by andlor
verified by PHMC staff. The DOE-RL staff will be notified of, and invited to observe all tests
conducled by the vendor or PHMC. Tests will not be delayed or rescheduled pending DOE-ILL
participation.

3.1.1 QUALIFICATION TESTS OF THE WASTE REMOVAL SYSTEM AT THE
VENDOR’S SITE

These testswill be conducted in accordance with detailed test plans developed by the
vendor and approved by the PHMC. The tests and their objectives will include items as shown in
Table 3.

Table 3. Qualification Test Objectives for the WRS at the Vendor’s Site.

Tests Objectives I

Deploy WRS QuaIi@ the ability to inseti the WRS into and remove it from a tank.
Remove Waste QuaIi@ the ability of the WRS to dislodge, mobi!ize, and convey simulated waste.
Condition Waste Quali$ the abili~ of the WRS to condition simulated waste to allow pumping through

the WTS.
Operate WRS Quali~ the ability of the WRS to opemte and maneuver under simulated conditions.
Control and Monitor Qualifj the ability to control and monitor the operations of the WRS.
WRs

3.1.2 QUALIFICATION TESTS OF THE WASTE TMNSFER SYSTEM ON SITE
“,

These tests will be conducted in accordance with detailed test plans deveIoped and
approved by the PHMC. The tests and their objectives will include items as shown in Table 4.

Table 4. Qualification Test Objectives for the WTS on Site.

1

Tests Objectives

Veri@ WTS QuaIi@ WTS. Veri@ existing WTS and modifications.
Control and Monitor Qualifj’ the ability to control and monitor the operations of the WTS.
w-l-s

10
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3.1.3 QUALIFICATION OF BALANCE-OF-PLANT SYSTEMS

These tests will be conducted by the PHMC on site, in accordance with detailed test plans .
developed by the constmctor and approved by the PHMC. The BOP Systems poten~iaIly needing
qualification testing could include:

● New risers;

● Modifications to the heating, ventilating, and air conditioning (1-IVAC)system;

● Utility upgrades;

● Instrumentation and controls.”

Tests and objectives for these modified systems and their interfaces with other systems
will be determined as the project identifies needs.

3.2 COLD TESTS

Cold testing of the WRS, WTS, and BOP systems wiil be required to d~moiisfiiitctkt ‘Ac

systems meet requirements prior to integrated, on-site acceptance, and hot testing.

Data acquired during Cold Tests will be used to;
1
,

~ Demonstrate that each component and system operates as required under ~-
simulated conditions;

Qualify that components and systems could operate’as an integrated system; and

Support development of requirements for integrated, on-site hot testing, and
training.

Cold tests of the WRS will be conducted at the vendor’s site by the vendor, and cold tests
of the WTS will be conducted on-site by the PHMC. In subsequent tests, the two vendor
supplied systems, WRS, will be integrated with the PHMC supplied WTS and BOP systems and
tested on-site by a trained, integrated team of vendor and PHMC staff. Tests conducted by the
vendor at the vendor’s site or at the Hanford Site will be observed by a.dor verified by PHMC
staff. The DOE-RL staff will be notified of, and invited to obsewe all tests conducted by the
vendor or PHMC. Tests will not be delayed or rescheduled pending DOE-ILL participation.

11
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3.2.1 COLD TESTS OF THE WASTE REMOVAL SYSTEM AT THE VENDOR’S SITE

These testswill be conducted by the.vendor at the vendor’s site in accord~ce ~“th .
detailed test plans developed by the vendor and approved by the PHMC. The tests and their
objectives will include items as showm in Table 5.

Table 5. Cold Test Objectives for the WRS at the Vendor’s Site.

Tests Objectives
Deploy WRS Demonstrate the ability to inseti the WRS into and remove it from a simulated tank.
Remove Waste Demonstrate the ability of the WRS to dislodge, mobilize, and convey simulated waste.
Condition Waste Demonstrate the ability of the WRS to condition simulated waste to allow pumping through tht

W-I-s.
Operate WRS Demonstrate the ability of the WRS to operate and maneuver under simulated conditions.
Control and Demonstrate the ability to control and monitor the operations of the WRS.
Monitor WRS

. .

3.2.2 COLD TESTS OF THE WASTE TRANSFER SYSTEM ON SITE

These tests will be conducted by the PHMC on site in accordance with detailed test plans
developed and approved by the PHMC. The tests and their objectives will include items as
shown in TabIe 6.

TabIe 6. Cold Test Objectives for the WTS on Site.

Tests IObjectives !
Veri@ WTS ]Demonstrate that the existing transfer system and modifications can tiansfer wastes.
Control and Monitor lDemonstrate the ability to control and monitor the operations of the WTS.

;.

3.2.3 COLD TESTS OF BALANCE-OF-PLANT SYSTEMS
. .

These tests will be conducted by the PHMC on site in accordance with detailed test plans o
developed by the constructors and approved by the PHMC. The BOP Systems potentially
needing cold testing could include:

New risers;

Modifications to the I-WAC system;

Utility upgrades; and—

Instrumentation and controls.

Tests and objectives for these modified systems and their interfaces with other systems
will be determined as the project identifies needs.

12
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3.3 FUNCTIONAL TESTS

Functional testing of off-site vendor-constructed systems of the IWRS will be required of
the vendors at the Hanford Site to demonstrate that the systems are in working order subsequent
to being shipped to the Site and prior to being subjected to operational tests. These tests will be
conducted in a non-radioactive environment. Tests conducted by the vendor at the vendor’s site
or at the Hanford Site will be observed by and/or verified by PHMC staff. The DOE-ILL staff
will be notified of, and invited to observe all tests conducted by the vendor or PHMC. Tests will
not be delayed or rescheduled pending DOE-RL participation.

Data acquired during Functional Tests will be used to:

Ven& that the components or subsystems operate at the Hanford Site as
demonstrated at the vendor’s site.

3.3.1 FUNCTIONAL TESTS OF THE WASTE REMOVAL SYSTEM ON SITE

Functional tests will conducted on site on the WRS, in accordance with vendor-developed
and PHMC-approved test plans to verifi that the systems are as functional (i.e., operate) as they ‘
did at the vendor’s sites. These tests and objectives will include items as shown in Table 7.

.
Table 7. Functional Test Objectives for the WRS on Site.

Tests Objectives

Remove Waste Demonstrate that the WRS functions of waste dislodging, mobilization, and
conveyance are met.

Condition Waste Demonstrate that ~heWRS functions to condition waste are operable.
Operate WRS Demonstrate that the WRS finctions of operabili~ and maneuverability are operable.
Control and Monitor WRS Demonstrate that the WRS functions to control and monitor operations of the WRS

ax operable. . .
L.

3.3.2 F~TCTIONAL TESTING OF BAL~TCE-OF-PLANT SYSTEhlS ON SITE

These tests will be conducted by vendors on site in accordance with detailed test plans
developed by the vendor and approved by the PHMC. The BOP systems potentially requiring
fictional testing could include:

New risers;—

Modifications to the IIVAC system;—

13
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Utility upgrades; and

Instrumentation and controls.

Tests and objectives for these systems and their interfaces with other systems will be
determined as the project identifies needs.

4.0 OPEIL4TIONAL TESTS

Operational Tests are conducted in conditions as close as possible to the operational
environment. It is used to estimate operationtd effectiveness and suitability for identification
operational deficiencies and needed modifications. This testing consists of mockuphraining
tests, acceptance/operational tests, and tests of the integrated WTS.

of

4.1 MO CKUP/TRAIh~G TESTS

Mockup/Training testing of vendor- and PHMC-constructed systems will be required on
site to demonstrate, in a simulation of an actual tank riser, that the systems can be deployed
safely (installed) in an actual tank for retrieval tests. These tests will be focused on environment,
safety, health, and quz!ity-related requirements and procedures. This will be the first time that
vendor and PHMC operators will work together. Tests conducted by the vendor at the vendor”s
site or at the Hanford Site will be observed by and/or verified by PHMC staff. The DOE-RL
staff will be notified of, and invited to observe all tests conducted by the vendor or PHMC. Tests
will not be delayed or rescheduled pending DOE-RL participation.

Data acquired during Mockup/Training tests will be used to:

Demonstrate that each component and the overail s~ste,m cm be assembled and
installed safeIy;

Demonstrate that the integrated system can be installed in a manner that protects
facilities, equipment, workers, and the environment; and

Support installation and removal and training.

4.1.1 MOCKUP/TRAINING TESTS OF THE WASTE REMOVAL SYSTEM ON SITE

These tests will be conducted by the vendor on site in accordance with detailed test plans
developed by the vendor and approved by the pHMC. The tests and their objectives will include
items as shown in TabIe 8.

14
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Table 8. Mockup/Training Test Objectives for the WRS on Site.

Test Objectives

Deploy WRS Demonstrate the ability to safely insert the WRS into and remove it from a simulated tank. A

4.1.2 MOCKUP~RAINING TESTS OF BALANCE-OF-PLANT SYSTEMS

These tests will be conducted by vendors or the PHMC on site in accordance with
detailed test plans developed by the vendor and approved by the PHMC. The BOP Systems
potentially needing Mockupflraining testing could include:

Modifications to pits; and

The BOP equipment removal.

Tests and objectives for these systems and their in~erfaces with other subsystems will be
determined as the project identifies needs.

4.2 ACCEPT~TCE/0PER4TIONAL TESTS

Acceptance/Operational cold tests will be conducted on site in Tank 241-C-106 by the
vendor in cooperation and coordination with PHMC staff to demonstrate that the each system
(both vendor- and PHMC-constructed) and the IWRS i: ready to be operated. No actual waste
materials will be involved in the tests, though the tests will be conducted in the actual tank.
System”tests will be conducted by vendors and the integrated system will be tested by ~ .
integrated team of vendor and PHh4C staff. Tests conducted by the vendor at the vendor’s site or
at the Hanford Site, will be observed by and/or verified by PHMC staff. The DOE-RL staff will
be notified of and invited to observe all tests conducted by tie vendor or PHMC. Tests will not
be delayed or rescheduled pending DOE-RL participation. These tests will support the ORR of
the system to be performed by an independent organization of PHMC and DOE1

Data acquired during Acceptance/Operational testing of the WRS will be used to:

Demonstrate tli~t each system operates zs required under actual tank conditions;—

Demonstrate that the integrated systems operates as required under actual tank
conditions;

Demonstrate that the integrated system operates in a safe, healthfid, quality, and—
environmentally acceptable manneq and

Support the independent (PHMC and DOE) ORR process.—

15
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4.2.1 ACCEPTANCE/OPERATIONAL TESTS OF THE WASTE REMOVAL SYSTEhl
BY THE VENDOR ON SITE

These tests will be conducted in accordance vendor developed plans approved by PHMC.
During these tests, there will be:

NO supemate flow from the suppoti tank; and—

No waste pumped to the surface.

The tests and their objectives will include items as shown in Table 9.

Table 9. AcceptancdOperational Test Objectives for the WRS on Site.

Tests Objectives 1

Deploy WRS Dcmonsmte the ability to safely insert the WRS into the Tank 24 1-C-106. Ii

Operate WRS Demonstrate the ability of the WRS to safely operate and maneuver within Tank 241-C- 106.ii

Control and Monitor Demonstrate the ability to safely contiol ~d monitor the ope~tions of the WRS in T*
24 1-C-I06. 1

4.2.2 ACCEPTANCE/OPERATIONfi TESTS OF THE WASTE T&KNSFER SYSTEM
ON SITE

These tests will be conducted by PHMC on site in accordance with detailed plans
developed and approved by the PHMC. The tests and their objectives will iiclude items as
shown in Table 10.

Table 10. AcceptancdOperational Test Objectives fo~the WTS on Site.
1

Tests Objectives

OperateWTS Demonstratethat the existing WTS and modifications can operate within Tank 24 I-C-106.

Control and Monitor Demonstrate the ability to control and monitor the operations of the WTS in T*

Wfs 24 I-C-106.
.

4.2.3 ACCEPTANCE/OPEWTIONAL TESTS OF BALANCE-OF-PLANT SYSTEMS

These tests will be conducted by vendors or the PHMC on site in accordance with
detailed test plans approved by the PH.MC. The BOP systems potentially needing
Acceptance/Operational testing could include:

Modifications to the HVAC system;

Utility upgrades; and

16
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Instrumentation and controls.

The testsand their objectives will include items as shown in Table 11.

Table 11. AcceptancelOperational Test Objectives for the BOP Systems.

Tests Objectives 1

Operate BOP Systems Demonstrate that the BOP systems can operate within Tank 24 1-C-106.

Control and Monitor BOP Demonstrate the ability to control and monitor the operations and maintenance of the ‘l
BOP Systems in Tank 241-C-106.

4.2.4 INTEGRATED WASTE RETRIEYAL SYSTEM ACCEPTANCE AND
OPERATIONAL TEST

The Acceptance and Operational Test Plans and Procedures (ATP/OTP) will be reviewed
and approved by the independent ORR Group of the PHMC. The test results will be reviewed
and approved-by the independent ORR Group and by a DOE, Richland Operations Office @L)
ORR Group prior to initiation of the Retieval tests described below.

4.3 INTEGWTED WASTE RETRIEVAL SYSTEM TESTS

Retrieval hot testing of the IWRS will be required to demonstrate that the system can
operate as designed. These tests wilI be conducted by an integrated vendor team and the PHMC..
Tests conducted by’the vendor atthevendor’s site or at the Hanford Site will be observed by ~
and/or verified by PHMC staff. The DOE-RL staff will be notified o~ and invited to observe all ‘i
tests conducted by the vendor or PHMC. Tests will not be delayed or rescheduled pending
DOE-ILL participation.

;
Data acquired during IWRS tests will be used to:

Demonstrate system performance;

Demonstrate that each system, and the integrated system operates as required in—
the operational environment; and

Determine acceptability of operating parameters to include, but not limited to--—
- Flow rates,
- Tank heat generation (< 40,000 BTU/’h),

Amount of heel remaining (< 360 ft3 or the limit of waste retrieval
technology capability),
Operating cost, schedule, and technology capabilities,

- Operating cycles, and
Safety and As-Low-As-Reasonably-Achievable (ALARA) opportunities.;;

17
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The tests and their objectives will include items as shown in Table 12.

Table 12. Test Objectives for the IWRS.

Tests Objectives

Remove Waste Demonstrate the ability of the IWRS to safely and effectively dislodge, mobilize, and convey
Tank 24 I-C-106 waste.

Condition Waste Demonstmte the ability of the IWRS to safely and effectively condition Tank 241-C-106
waste.

Operate the IWRS Demonstrate the ability of the IWRS to safely and effectively operate and maneuver within
Tank 24 I-C-106.

Control and Demonstrate the ability to safely and effectively conmol and monitor the operations of the
Monitor the IWRS IWRS irt Tank 24 l-C-106. .

5.0 DEVELOPMENT OF TEST PLANS

Test plans and procedures will be developed for each of the tests listed in Sections 3 and
4 of this plan. The test plans and procedures will establish the necessary formality of operation
for testing, testing objectives, specific test results required (qualitative and quantitative), test
criteria, data quality objectives, health and safety requirements, schedules and costs.

In generating the test plans, the data requirements listed in Appendix A of the HTI Plan
should be referenced to ensure that all required data axe collected. This will also focus the test
plan so that additional da~ which are not necessary, will not be collected.

Test plans and procedures will be developed in accordance with the requirements of th~
Tank Waste Remediation System, Systems Engineering Manual (Orsag 1996).

“,
Following the completion of testing, a test report will be developed in accordance with

the requirements of the Tank Waste Remediation System, Systems Engineering Manual (Orsag
1996).

18
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.
6.0 TEST PLAN DEVIATIONS

Throughout the duration of the Demonstration of In-Tank Retrieval Technologies test
program, deviations to the sub-project’s technical, schedule, and cost baselines are likely to
occur. Specifically, program changes may occur because of technical challenges, design delays,
procurement delays, equipment failures, etc. Procedures are required to address the impacts of
each change on the program’s scope, cost, and schedule. These procedures are included in the
TWRS Configuration Management Plan (CMP). The CMP shall be the governing document that
is used to control all project changes.

7.0 DATA MANAGEMENT

The Demonstration of In-Tank Retrieval Technologies testing program data items
include, but are not limited to the following:

Test Plans (Drafl and Final);

Test Procedures (Draft and Final); and—

Test Reports (Draft and FinaI).

Other types of program data include raw and reduced test data. All test data shall be
rec6rded, reduced, analyzed, and reported in accordance with the program’s test plans, test
procedures, approved test report format, Data Quality Objective (DQO) process, and Quality
Assurance (QA) Plan. Relevant test data typically will be included in the appendices of the test”
reports. Quality control (QC) requirements and procedures for coll~ction and arialysis of the data
will be in accordance with the DQO pro&ss and QA Plan, and will be detailed in each test plan.

8.0 SCHEDULE

The testing activities associated with this Test Implementation Plan will be conducted in
accordance with the schedule contained in the Hanford Tanks Ini/ia(ive Plan (Murkowski 1996).
The schedule is updated on a regular basis to accurately depict ongoing project activities.

19
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9.0 RESOURCES

Multi-disciplined labor resources will be required for all phases of the Demonstration of
in-Tank Retrieval Technologies project. Resources required for the test described in Sections 3
through 4 are documented in the Multi-Year Work Plan (MYWP). Updates to resource
requirements are documented in approved Change Requests and annual MYWP updates.
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