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HNF-4519 
DESIGN REVIEW REPORT FOR THE 
SY-101 RAPID MITIGATION SYSTEM 

1.0 SCOPE 

1.1 OVERVIEW 

This report documents design reviews conducted of the SY-101 Respond And Pump In 
Days (RAPID) Mitigation System. As part of the SY-101 Surface-Level-Rise 
Remediation Project, the SY-101 W I D  Mitigation System will reduce the potential 
unacceptable consequences of crust growth in Tank 241-SY-101 (SY-101). Projections 
of the crust growth rate indicate that the waste level in the tank may reach the juncture of 
the primary and secondary confinement structures of the tank late in 1999. Because of 
this time constraint, many design activities are being conducted in parallel and design 
reviews were conducted for system adequacy as well as design implementation 
throughout the process. 

Design implementation, as used in this design review report, is the final component 
selection (e.g., which circuit breaker, valve, or thermocouple) that meets the approved 
design requirements, system design, and design and procurement specifications. Design 
implementation includes the necessary analysis, testing, verification, and qualification to 
demonstrate compliance with the system design and design requirements. Design 
implementation is outside the scope of this design review. The design activities 
performed prior to detailed design implementation (i.e., system mission requirements, 
fimctional design requirements, technical criteria, system conceptual design, and where 
design and build contracts were placed, the procurement specification) have been 
reviewed and are within the scope of this design review report. Detailed design 
implementation will be controlled, reviewed, and where appropriate, approved in 
accordance with Tank Waste Remediation System (TWRS) engineering procedures. 
Review of detailed design implementation will continue until all components necessary 
to perform the transfer function are installed and tested. 

Likewise, radiological design reviews are integrated into this process, thus providing 
assurance that the design incorporates features to minimize personnel exposure. Aspects 
of this review will also continue during operation of the completed system to ensure that 
subsequent transfers and back dilution of the waste in SY-101 are conducted safely. 

The review process was initiated with a review of design criteria based on verbal 
descriptions of the system mission, a review of the initial design concepts (and 
subsequent changes), reviews of each procurement specification requiring supplied 
design, and the completed integrated system design. Each review relied on the 
completion of earlier reviews and the design criteria established. The reviews focused on 
ensuring that the system design meets requirements of the TWRS Authorization Basis 
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(Basis for Interim Operation and Technical Safety Requirements), applicable safety, 
health, and environmental requirements, appropriate codes and standards, and DOE 
Orders. Those documents and drawings depicting or specifying system design, especially 
for safety-related design features were reviewed. The reviews did not specifically 
address all equipment; i.e., individual procurement of components was only addressed 
where the procurement involved engineered equipment. Changes to reviewed documents 
were processed without additional review if the changes were found to be bounded by the 
completed review. However, changes to reviewed documents were addressed if they 
were found to be outside the scope of the previous review. The individual reviews 
encompassed by this design review are summarized in Table 1.1. 

Each individual review was documented by Meeting Minutes or Review Comment 
Records (RCRs). Employing a graded approach, Meeting Minutes provided a record of 
comments generated for relatively small-scope review sessions, while RCRs were 
developed for the extensive reviews conducted of the conceptual design and the 
integrated system design. In addition to comments developed during presentation of 
design media at meetings, the review team members also provided comments based on 
their specific disciplinary responsibility for inclusion in the RCRs. During reviews of 
procurement specifications, numerous reviewer comments were evaluated, responded to, 
and incorporated during the review meeting. Those comments were not specifically 
documented. 

2 



HNF-4519 
Revision 0 

Table 1.1. SY-101 System Design Review Sequence. 

Review 

HNF-3885, Rev. 0 
(Design Criteria) 
Appendix B 
30% Design Review 
(Conceptual Design) 
Appendixc 
HNF-4169, Rev. 0 
(PPP Enclosure) 
Appendix D 
HNF-4170, Rev. 0 
(Transfer Pump Piping) 
Appendix E 
HNF-4043, Rev 0 
(Water Skid Specification) 
Appendix F 
33% Design Review 
(Overground Transfer 
Option) 
Appendix G 

(Slurry Distributor) 
HNF-42 16 

Appendix H 
HNF-4252 
(Structural Design 
Criteria) 
Appendix I 
ECN 647721 
(electrical installation) 
Appendix J 
ECN 653826 
(modification of Water 
Skid Specification) 
Appendix K 
SY-101 RAPID 
Mitigation System - 
System Design, and 
HNF-4407 
(Hose in Hose Option) 
Appendix L 

Date(s) 

February 4,1999 

February 16-17,1999 

March 9,1999 

March 9,1999 

March 10,1999 

March 1 1,1999 

March 25,1999 

March 26,1999 

April 9,1999 

April 13,1999 

April 29-May 10, 
1999 

Record 

Meeting Minutes 

Meeting Minutes 
& RCRs 

Meeting Minutes 

Meeting Minutes 

Meeting Minutes 

Meeting Minutes 

Meeting Minutes 

Meeting Minutes 

Meeting Minutes 

Meeting Minutes 

Meeting Minutes 
and RCRs 

Comments 
[denti fiedopen 
6710 

15714 

2011 

810 

810 

2111 

1810 

310 

3410 

1010 

4611 8 
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1.2 RAPID SYSTEM DESIGN 

The SY-101 RAPID Mitigation System consists of a transfer pump located in Tank 
241-SY-101; a transfer line from the transfer pump to Tank 241-SY-102, and a discharge 
connection to disperse transferred waste into Tank 241-SY-102. In order to meet process 
limitations and flushing of transfer components, a water supply system is included to 
provide dilution and flush water to the transfer pump and lines. Requisite supporting 
structures, instrumentation, controls, and interconnections to utilities and other support 
systems are also included in the system design. 

Portions of the system have more than one design. The multiple designs provide 
appropriate assurance that the risk of system completion can be reduced. As the design 
progressed, design options were eliminated based on technical, cost, and schedule 
impacts. Likewise as the design matured, new alternative designs were developed. At 
this time, the transfer line has two designs (secondary containment by either piping or 
flexible hose), and the power supply interface has criteria to implement changes should 
load analysis results indicate the need for additional power. 

1.3 DOCUMENTS 

1.3.1 Support Documents Reviewed 

HNF-3885, "Functional Requirements and Technical Criteria for the 241-SY-101 
RAPID Mitigation System" 

HNF-4043, "Specification for SY 101 RAPID Mitigation Mobile Water Support Skid" 
and revision by ECN 653826 

HNF-4169, "Specification for SY-101 RAPID Mitigation Prefabricated Pump Pit" 

HNF-4170, "Specification for SY-101 RAPID Mitigation Transfer Pump Piping" 

HNF-4216, "Specification for SY-101 RAPID Mitigation System Anti-Siphoning 
Slurry Distributor Assembly" 

HNF-4252, "Structural Design Criteria for the SY-101 RAPID Mitigation System" 

HNF-4407, "Specification for SY-101 RAPID Mitigation System Hose and Hose 
Assembly" 
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1.3.2 Drawings Reviewed 

H-14-103558, Sheet 1 of 2, Rev. 0 
H-14-103559, Sheet 1 of 2, Rev. 0 
H-14-103565, Sheet 2 of 2, Rev. 0 
H-14-103570, Sheet 1 of 2, Rev. 0 
H-14-103591, Sheet 1, Rev. 0 
H-14-103610, Sheet 1, Rev. 0 
H-14-103640, Sheet 1 of2, Rev. 0 
H-14-103641, Sheet 1 of 3, Rev. 0 
H-14-103641, Sheet 3 of 3, Rev. 0 
H-14-103643, Sheet 1 of 3, Rev. 0 
H-14-103643, Sheet 3 of 3, Rev. 0 
H-14-103649, Sheet 1 of 6, Rev. 0 
H-14-103649, Sheet 3 of 6, Rev. 0 
H-14-103649, Sheet 5 of 6, Rev. 0 
H-14-103651, Sheet 1 of 1, Rev. 0 
H-14-103652, Sheet 2 of 2, Rev. 0 
H-14-103653, Sheet 2 of 5, Rev. 0 
H-14-103653, Sheet 4 of 5,  Rev. 0 
H-14-103654, Sheet 1 of 4, Rev. 0 
H-14-103654, Sheet 3 of 4, Rev. 0 
H-14-103655, Sheet 1 of 2, Rev. 0 
H-14-103656, Sheet 1 of 1, Rev. 0 

H-14-103558, Sheet 2 of 2, Rev. 0 
H-14-103565, Sheet 1 of 2, Rev. 0 
H-14-103566, Sheet 1, Rev. 0 
H-14-103590, Sheet 1, Rev. 0 
H-14-103607, Sheet 1 of 1, Rev. 0 
H-14-103616, Sheet 1, Rev. 0 
H-14-103640, Sheet 2 of2, Rev. 0 
H-14-103641, Sheet 2 of 3, Rev. 0 
H-14-103642, Sheet 1 of 1, Rev. 0 
H-14-103643, Sheet 2 of 3, Rev. 0 
H-14-103647, Sheet 1 of 1, Rev. 0 
H-14-103649, Sheet 2 of 6, Rev. 0 
H-14-103649, Sheet 4 of 6, Rev. 0 
H-14-103649, Sheet 6 of 6, Rev. 0 
H-14-103652, Sheet 1 of 2, Rev. 0 
H-14-103653, Sheet 1 of 5, Rev. 0 
H-14-103653, Sheet 3 of 5, Rev. 0 
H-14-103653, Sheet 5 of 5,  Rev. 0 
H-14-103654, Sheet 2 of 4, Rev. 0 
H-14-103654, Sheet 4 of 4, Rev. 0 
H-14-103655, Sheet 2 of 2, Rev. 0 

1.3.3 Reference Documents 

Benegas, T. R., Engineering Task Plan for Waste Transfer from Tank 241-SY-IO1 to 
241-SY-102, HNF-4044, dated April 27,1999. 

Estey, S. D., Draft Process Control Plan for Tank 241-SY-IO1 Su?$ace Level Rise 
Remediation, HNF-4264, dated March 29,1999. (Appendix N) 

Kripps, L. J., Draft Control Decision Record - Tank 241-SY-IO1 Waste Transfer, dated 
May 1999. (Appendix M) 

Noorani, Y. G., Tank Waste Remediation System Basis for Interim Operation, 
Revision 1-C, dated March 4, 1999. 

Noorani, Y .  G., Tank Waste Remediation System Technical Safety Requirements, 
Revision 0-R, dated March 10,1999. 
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1.4 REVIEW OBJECTIVES 

The objective of the system design review for the SY-101 RAPID Mitigation System was 
to provide a technical assessment of the acceptability of the system design. Since the 
design progressed at an accelerated rate, the system review provided a determination of 
the overall system satisfaction of process, nuclear safety, industrial safety, acceptance 
testing, availability, operability, and maintainability, and radiological control aspects of 
the design. Where the design was sufficiently mature, the detailed implementation of 
design requirements was addressed. 

In some cases, detailed component level design to implement the system design basis has 
been finalized, while in others only the overall system design has been finalized. For the 
case where only the system design is complete, the system design review objective was to 
ensure that appropriate criteria and requirements are established to ensure that any 
alternative satisfies the basic system needs. 

If multiple designs were fully developed, each option was reviewed. The objective in 
these cases was to ensure that management decisions based on schedule and cost may be 
treated independently of the technical concept selected since each alternative meets its 
design requirements. 

Review comments for which dispositions have not been accepted were placed in to one of 
three categories: (1) requires closure for system design, (2) requires closure in 
implementing the design or prior to system operation, or (3) recommendations for risk 
reduction to be implemented if cost and schedule allow. 

2.0 SUMMARY 

Based on the system design reviews performed, the SY-101 Surface-Level-Rise 
Remediation Project waste transfer system was found to meet the applicable requirements 
related to system design. Some engineering calculations are still being completed and 
need to be documented; however, because of SY-101 Surface-Level-Rise Project time 
constraints, a number of activities are being completed in parallel. Material 
procurements, fabrication and field construction are underway proceeding at some risk. 

Two designs were reviewed for the transfer line -- a hose in an encasement pipe and a 
hose in an encasement hose. Both designs were found acceptable. The existing available 
facility electrical power was found deficient. The planned design solutions; 1) upgrade 
the existing power distribution system andor 2) provide temporary additional portable 
power, are acceptable. 

As each item on the Design Review Checklist and the remaining open items from 
individual reviews were evaluated, the item was checked against these categories. None 
of the Design Review Checklist items or remaining open action items from individual 
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reviews requires disposition prior to accepting the system design. The Design Review 
Committee concludes that applicable criteria are in place, and the system is ready for 
design implementation. 

2.1 ALTERNATIVES 

During the conduct of the system design review, numerous solutions to identified 
problems were considered. This section summarizes various major alternatives. In 
addition, the alternatives that were incorporated into the design, based in part on review 
comments and associated discussions, are indicated. 

Review of HNF-3885 resulted in the addition of critical assumptions, a requirement to 
complete design requirement matrices, and significant rewording of the document to 
establish the functions and requirements at a level that did not assume particular design 
alternatives. 

The 30% design review resulted in several significant comments associated with the 
conceptual design selection of an underground transfer line configuration. The comments 
and discussion addressed the ability to construct the line in the time constraints of the 
SY-101 Surface-Level-Rise Project. The comments raised about an underground transfer 
line were a major factor in selecting the overground transfer line. 

Development of assumptions and analyses to meet comments about the electrical design 
resulted in a specific load redistribution and criteria to ensure alternative power sources 
are available to meet system needs. A number of specific implementation details were 
discussed and various options considered, with alternatives selected based on collective 
programmatic, technical, legal, and radiological inputs. 

Multiple design alternatives were also discussed to address the requirement to minimize 
dome loading while providing adequate shielding, particularly in the area of the 
Prefabricated Pump Pit (PPP). The use of very conservative radiological source terms for 
development of the shielding design and determining administrative controls were 
extensively discussed, resulting in the application of more realistic source terms and 
application of related engineered features and administrative radiological controls to 
ensure worker protection. 

The review of the design and fabrication specification for the PPP (HNF-4169) addressed 
specific design alternatives to limit riser loading by changes to the interface with the tank 
riser. In addition to limiting the riser loading, the alternative selected does not involve 
Washington Administrative Code periodic surveillance requirements. Numerous issues 
associated with design details and related alternative design solutions were discussed, 
which resulted in a design better suited for decontamination. As part of this review, 
provisions were incorporated for using temporary shielding to allow lighter weight 
construction of the PPP while limiting the permanently installed weight of the equipment. 
Based on discussions of various potential accidents and related design concepts that 
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would require assignment of functional attributes to the PPP enclosure, the enclosure was 
required to meet Safety Class requirements, conforming to requirements developed later 
in the hazard and accident analysis process. 

The review of the design and fabrication specification for the transfer pump piping 
(HNF-4170) addressed alternatives to improve constructability of the piping, minimize 
potential leakage sources, and ensure proper fit-up of the piping to the pump, the PPP 
enclosure, the transfer line, and the water supply systems. 

The review of the design and fabrication specification for the water skid (”F-4043) 
provided discussion of appropriateness of various approaches to satisfy required control, 
monitoring, and isolation requirements. 

Conceptual design for the selected overground transfer option was reviewed at the “ 3 3 %  
design review. Alternatives discussed at this review focused on significant radiological 
control concerns associated with routing a major source of radiation in a relatively 
unshielded location. These discussions resulted in selection of an administratively 
controlled high radiation area that would minimize impacts on other operations and 
maintenance activities in adjacent areas. In addition, significant discussion of the 
proposed flanged connection design resulted in application of a PUREX connector at the 
SY-102 discharge to allow dismantling without the requirement to cut the discharge 
flange, minimizing potential exposure and special cutting and line closure requirements 
during line removal after use. Maximum radius changes for the encasement piping were 
incorporated after discussion of alternatives available to ease both installation and 
removal of the temporary transfer line. The drop leg attachment enclosure at SY-102 was 
extensively discussed to provide multiple design options for improved accessibility, 
leakage monitoring, and confinement testing. 

3.0 DOCUMENTATION 

3.1 DESIGN REVIEW CHECKLIST 

As part of the design review, a design review checklist was prepared to document the 
overall assessment of system satisfaction of requirements. This checklist addresses major 
design considerations rather than specific requirements. Open items ffom the checklist 
are summarized in Section 3.3.1 1 of this report. The checklist is included as Appendix A 
of this report. 

3.2 DESIGN REVIEW COMMITTEE 

The Design Review Committee was selected to provide an independent assessment and 
review of various aspects of the design for the SY-101 RAPID Mitigation System. 
Members selected are listed below (note - all members selected by the Chairperson were 
assigned by agreement with their respective managers): 
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Chairperson: Richard L. Schlosser - Mr. Schlosser was selected by the TWRS Chief 
Engineer, with concurrence of the Project Manager for the SY-101 
Surface-Level-Rise Remediation Project. In addition to satisfying responsibilities of 
the chairperson, Mr. Schlosser provided specific technical expertise for mechanical 
engineering and nuclear engineering aspects of the design. He is also a qualified 
Radiological Control Design Reviewer. 

Alternate Co-Chairperson: Shafik H. Rifaey was selected by the Chairperson to serve 
as Co-Chairperson. Mr. Rifaey’s selection was accepted by both the TWRS Chief 
Engineer and the Project Manager for the SY-101 Surface-Level-Rise Remediation 
Project. Mr. Rifaey also provided specific technical expertise for both mechanical 
engineering and nuclear engineering. He is also a qualified Radiological Control 
Design Reviewer. 

Alternate Co-Chairperson: Timothy C. Oten was selected by the Chairperson to serve 
with Mr. Rifaey as Co-Chairperson. Mr. Oten also provided specific technical 
expertise for both mechanical engineering and instrumentation and controls 
engineering. He is also a qualified Radiological Control Design Reviewer. 

Secretary: Chris E. Jensen was selected to provide secretarial services and 
mechanical engineering expertise. 

Secretary: Shakir U. Zaman was selected to provide secretarial services and 
mechanical engineering expertise. 

Mazen G. AI-Wazani was selected to provide electrical engineering and electrical 
code expertise. He is also a qualified Radiological Control Design Reviewer. 

John W. Bloom was selected to provide nuclear safety and licensing expertise. He is 
a qualified Radiological Control Design Reviewer. 

As the Cognizant Engineer for the SY Tank Fam, Mark H. Brown was selected, to be 
a design review team member. 

Robert J. Giordano was assigned by the TWRS Radiological Control Manager to 
provide radiological control expertise. 

John D. Guberski was selected to provide environmental compliance expertise. 

John W. Hobbs was assigned by the TWRS Radiological Control Manager to provide 
radiological control expertise. 

Rick A. Huckfeldt was selected to provide fire protection and industrial safety 
expertise. 
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Laroy S. Krogsrud was selected as the Cognizant Safety Engineer for the S Y  Tank 
Farm. 

Douglas C. Larsen was selected to provide operations expertise. He is a qualified 
Radiological Control Design Reviewer. 

Michael L. McElroy was assigned as the Cognizant Quality Assurance Engineer. 

Louis E. Pokos was selected to provide maintenance engineering expertise. He is a 
qualified Radiological Control Design Reviewer. 

Daniel A. Reynolds was selected to provide process engineering expertise. He is a 
qualified Radiological Control Design Reviewer. 

Charles C. Scaief, I11 was selected to provide instrumentation and control engineering 
and electrical engineering expertise. He is a qualified Radiological Control Design 
Reviewer. 

Craig P. Shaw was selected to provide pump design engineering expertise. He is a 
qualified Radiological Control Design Reviewer. 

Hassan H. Ziada was selected to provide structural engineering, stress analysis, and 
mechanical and structural code compliance expertise. 

In addition to the core reviewers identified above, the SY-101 RAPID Mitigation System 
Cognizant Engineer (Michael F. Erhart), Design Authority (William J. Powell), and 
Cognizant Engineering Manager (Ronald W. Reed) actively participated in the review 
and their comments were treated as comments provided by the review team. Messrs. 
Powell and Reed are also Qualified Radiological Control Design Reviewers. 

Since many of the review team activities were conducted at meetings with a large cross- 
section of project design team members, the inputs of project team members were 
beneficial in clearly stating the comments. Special acknowledgement for assistance is 
given to J. R. Biggs for his extensive input to both constructability and operability issues 
and their resolution, and to Richard M. Pierson for his significant input to and resolution 
of radiological control and shielding issues. 

3.3 OUTSTANDING ACTION ITEMS 

This Section summarizes outstanding action items resulting from the system design 
review. The summary is organized into groupings associated with the particular portion 
of the review that identified the action. 

10 
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3.3.1 Design Requirements, HNF-3885 

Sixty-seven action items were identified in meeting minutes for review of HNF-3885. 
The action items were incorporated into a listing of all comments received from both 
internal reviews and the Design Review Committee. The Design Review Committee 
members reviewed the full disposition document and concurred that all Action Items 
were provided with acceptable dispositions. No open action items remain. 

3.3.2 Conceptual Design Review (30%) 

One hundred fifty seven action items were identified in Review Comment Records, 
including forty-five action items identified in meeting minutes for review sessions 
conducted February 16-17, 1999. Remaining open action items are summarized below: 

RCR 45: "Replacement of the pump is a critical should seismic or other conditions 
warrant. The design needs to include provisions (including removal hardware) for 
pump replacement. Also, procedures and training need to be developed to enable 
timely pump replacement." 

The design impacts have been addressed. Training and Procedure development 
remain open. The open action item is in the second category, Le., "requires closure in 
implementing the design or prior to operation." (see Section 1.4). The system design 
is acceptable. Resolution is required prior to system operation. 

RCR 84: "Why is the drop leg at 160 inches? Justify and document the length?" 

The design was set to prevent disturbance of the sludge layer in Tank 241-SY-102 
and provide adequate mixing of the transferred waste to ensure waste compatibility 
(control phosphate settling). The minimum waste level in Tank 241-SY-102 must be 
sufficiently above the drop leg discharge to mitigate ammonia release and remains an 
open item. The open action item is in the second category (see Section 1.4). The 
system design is acceptable. This minimum submergence needs to be ensured by 
Operations prior to system operation. The open action item for RCR 38 in 
section 3.3.1 1 also addresses this item from another perspective. 

RCR 93: "Design limits and bases including temperature limits (upper and lower), 
flow ranges, critical velocities, and dilution rates for the dilution and flush water need 
to be provided." 

The design has been established based on the developed functions and requirements 
provided by HNF-3885 and input taken from the draft of HNF-4264. Design limits 
and bases need to be conformed to the approved "F-4264 after its release. The 
open item is in the second category (see Section 1.4). The system design is 
acceptable. The design limits and capabilities of the structures, systems and 
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components of the SY-101 RAPID Mitigation System need to be confirmed as part of 
design implementation. 

RCR 98: "Instrumentation needs to reflect the logic of operations developed in the 
Process Control Plan as well as critical characteristics and interactions of the system 
and its components." 

As is the case for RCR 93 above, the instrumentation design was established based on 
the developed functions and requirements provided by HNF-3885 with input taken 
from the draft of HNF-4264. Instrumentation application needs to conform to the 
approved HNF-4264 after its release. The open item is in the second category (see 
Section 1.4). The system design is acceptable. The suitability of the instrumentation 
for the SY-101 RAPID Mitigation System needs to be confirmed with both the 
Process Control Plan and the completed safety analysis as part of design 
implementation. 

3.3.3 Prefabricated Pump Pit, HNF-4169 

Twenty action items were identified in meeting minutes on March 9, 1999. The 
remaining open action item is summarized below: 

Action Item 99-007-018: The committee recommended that a painting specification 
be provided to ensure proper coating materials are applied. The project agreed to 
provide this specification after HNF-4169 is issued. 

The painting specification is required to ensure that carbon steel components are 
protected from the environment. The open action item is in the second category (see 
Section 1.4). The system design is acceptable. Resolution is required as part of 
design implementation. 

3.3.4 Transfer Pump Piping, HNF-4170 

Eight action items were identified in meeting minutes on March 9,1999. No open action 
items remain. 

3.3.5 Mobile Water Support Skid, HNF-4043 

Eight action items were identified in meeting minutes on March 10, 1999. No open 
action items remain. 
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3.3.6 Overground Transfer Line (OGT) 

Twenty-one action items were identified in meeting minutes on March 11, 1999. The 
remaining open action item is summarized below: 

Action Item 99-009-014: A concern was raised as to the meaning of the OGT being 
"temporary". The project agreed to establish some end of activity to begin D&D 
activities. 

The Application of a "temporary" designation is necessary to ensure that use of 
various system components such as power and instrument cables, are confirmed to be 
acceptable. The end of activity for the overground transfer line needs to be defined. 
The open action item is in the second category (see Section 1.4). The system design 
is acceptable. Resolution is required as part of design implementation. 

3.3.7 Anti-Siphoning Slurry Distributor Assembly, HNF-4216 

Eighteen action items were identified in meeting minutes on March 25, 1999. No open 
action items remain. 

3.3.8 Structural Design Criteria, HNF-4252 

Three action items were identified in meeting minutes on March 26, 1999. No open 
action items remain. 

3.3.9 Electrical Installation, ECN 647721 

Thirty-four action items were identified in meeting minutes on April 9, 1999. No open 
action items remain. 

3.3.10 Mobile Water Support Skid, ECN 653826 to HNF-4043 

Ten action items were identified in meeting minutes on April 13, 1999. No open action 
items remain. 

3.3.11 System Design Review and Hose in Hose Option, HNF-4407 

13 



HNF-45 19 
Revision 0 

Forty-six action items were identified by RCRs generated during review of the system 
design of the SY-101 RAPID Mitigation System and review of the Hose in Hose Option 
Specification, HNF-4407. The remaining open action items are summarized below: 

RCR 3: "How is ASME B31.1 applied? What testing is applied to ensure the hose 
does not leak in actual application? How do you show equivalency to ASME 
Section I11 requirements? We also need an analysis for evaluating the tensile 
strength. It was suggested that a group evaluate all aspects of HAHA [hose and hose 
assembly] design." 

DOE Order 6430.1A requires that Safety Class designs comply with ASME I11 or 
other comparable safety related codes and standards appropriate for the system being 
designed. The standards for synthetic rubber hose only address inspection and testing 
of hoses; they do not address analysis of the hose design. The hose will be qualified 
for service based on an engineering evaluation to document compliance with the 
requirements comparable to ASME I11 and testing of the hose to demonstrate it's 
suitability for service. The open action item is in the second category (see Section 
1.4). The system design is acceptable. The engineering evaluation and suitability 
testing must be completed as part of design implementation. 

RCR 4: "Provide heat transfer analysis for heat trace and airflow effects on the 
primary and secondary hose." 

The hose in hose assembly is heat traced and insulated to prevent the waste from 
cooling as it is transferred. A heat transfer analysis is being performed to determine 
the appropriate set point for the heat trace temperature controller and to confirm that 
the operating temperature of the hose material is not exceeded. The open action item 
is in the second category (see Section 1.4). The system design is acceptable. The 
analysis must be documented as part of design implementation. 

RCR 6: "Mark Brown will set up a meeting to resolve concerns and issues 
regarding draining and supporting the transfer line [hose in hose option]." 

A meeting was held on May 13, 1999. Discussion at the meeting indicated a number 
of unresolved issues related to drainage and support of the hose in hose transfer line 
should this option be selected. Design alternatives vary from allowing the line to 
follow the existing contour of the soil to providing a supporting berm for continuous 
slope from SY-101 to SY-102. Allowing the line to follow the surface contour will 
result in a dead-leg that is approximately one foot below the discharge at SY-102 and 
two feet below the attachment at the PPP at SY-101. Although flushing will provide 
some removal of radioactive material, administrative control of transfer line removal 
will be required to ensure proper drainage of the hose after completion of the 
transfer. The open action item is in the second category (see Section 1.4). The 
system design is acceptable. Transfer line routing and drainage provisions must be 
completed and documented as part of design implementation. 
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RCR 7: "A requirement to engineering evaluation for the hose assembly stress 
evaluation will be added to the SDC [Structural Design Criteria] in HNF-4252." 

The hose in hose assembly design needs to be structurally analyzed to appropriate 
criteria for the application. The proposed design analysis will address fluid flow 
reaction forces for steady-state and transient conditions. Support structures and 
restraints for reaction loads and applicable natural phenomena loads will also be 
included in the analysis. The open action item is in the second category (see Section 
1.4). The system design is acceptable. Applicable acceptance criteria must be 
included in the criteria of HNF-4252 and a requisite analysis completed and 
documented as part of design implementation. 

RCR 10: "Add local alarms for the leak detectors on the P&ID." 

The specific action requested by this comment has been addressed; however, potential 
impacts to other documentation have not been finalized. The open action item is in 
the second category (see Section 1.4). The system design is acceptable. All design 
impacts must be resolved as part of design implementation. 

RCR 11: "MEL [Master Equipment List] shall include instrument set points and 
accuracy and should reference any calculations. This shall be referenced as a note on 
the drawing." 

A definitive response has not been provided for this comment. The concern reflected 
by the comment is that instrument set points and accuracy are design requirements 
that must be documented in appropriate locations to maintain configuration 
management of the information. The open action item is in the second category (see 
Section 1.4). The system design is acceptable. Applicable configuration control 
needs to be established for these design details and instrument set point and accuracy 
requirements documented as part of design implementation. 

RCR 13: "HN-3885 needs to be revised. This shall also include the limits of the 
VFD [variable frequency drive]." 

HNF-3885 provides functions and requirements for the SY-101 W I D  Mitigation 
System. The document needs to provide all functions and requirements imposed on 
the design. Also, the document was prepared before related safety and process 
control analyses were finalized. Criteria for the system must be revised to be 
consistent with safety analysis, process control, and other applicable requirements 
developed after the document was issued. Specific conditions assumed in the initial 
issue of the functions and requirements need to conform to an analysis completed 
afterward. Spare VFD units have been procured as like-for-like replacements, not 
requiring imposition of specific component requirements. The open action item is in 
the second category (see Section 1.4). The system design is acceptable. For system 
acceptance, the finalized functions and requirements must documented as part of 
design implementation. 

15 



HNF-4519 
Revision 0 

RCR 21: "H-14-103641: Comments by Mazen [M. G. AI-Wazani] need to be 
resolved before May 28,1999." 

Specific design media corrections are required. Specific corrections identified have 
been incorporated and drawing release is in process. The open action item is in the 
second category (see Section 1.4). The system design is acceptable. For system 
acceptance, the design must be documented on appropriate design media as part of 
design implementation. The HOLD Point has been removed. 

RCR 25: "Electrical power load analysis shall be completed to show adequacy of 
power to meet system demand. The load analysis shall be prepared as a revision to 
the facility loading analysis. Both the 252-S facility load analysis and the revision 
ECN shall be completed and issued by May 28"." 

The adequacy of the power supply is critical to system design. Directed changes 
were incorporated into HNF-3885 to ensure that power sources are appropriately 
evaluated for adequacy and appropriate design features are incorporated. The open 
action item is in the second category (see Section 1.4). The system design is 
acceptable. For system acceptance, the design must be within the capabilities of the 
electrical power supply system provided as part of design implementation. With 
revision of the criteria to establish appropriate requirements for electric power supply, 
the HOLD and completion date identified with this item have been removed. 

RCR 26: "An evaluation shall be performed whether lightning protection is 
warranted for the new 101-SY to 102-SY transfer line and its associated 
components." 

Lightning protection needs to be consistent with the conditions analyzed in the 
facility Authorization Basis. The open action item is in the second category (see 
Section 1.4). The system design is acceptable. For system acceptance, the SY-101 
RAPID Mitigation System design must be shown to comply with requirements of the 
Authorization Basis as part of design implementation. 

RCR 21: "A red line mark up of electrical [and instrumentation] drawings has been 
provided to Jerry Wilk. These comments need to be resolved." 

Comments included on electrical drawings depict changes necessary to adequately 
describe the facility on design media. As a normal part of the design process, 
incorporation of comment resolutions on the drawings is being completed. The open 
action item is in the second category (see Section 1.4). The system design is 
acceptable. For system acceptance, the drawings must document the system 
configuration as part of design implementation. 

RCR 36: "[On drawing H-14-1 103616, to allow the waste flowmeter to operate 
full, there is space in the spool piece following it to put in an offset - to allow a high 
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point in the system. This change is simple, inexpensive and fast; it would do a lot of 
good for process control. It is recommended for good engineering and process 
control improvement, if we do not have time, this goes away. If the next comment 
(37) is implemented this goes away." 

Based on extensive discussion, changes to the installation would have an 
unacceptable impact on the implementation schedule. Flowmeter accuracy will be 
evaluated during system operation; however, it has been assessed to be acceptable to 
allow an initial setting of dilution flow. The open action item is in the third category; 
i.e., recommended for risk reduction if cost and schedule allow (see Section 1.4). The 
system design is acceptable. Since the operational requirement has been satisfied by 
the current design, improvement of the design is desirable for risk reduction. 

RCR 37: "[On drawing H-14-1 103616, to allow the waste flowmeter to operate full 
we could put in a valve between valves V-354, -355 and pressure switch PS-370. 
This would allow an operational high point purge and allow us to recycle diluted 
waste to SY-101. This could be a possible solution to some of the problem of crust 
level rise and is recommended - if time allows." 

Based on extensive discussion, changes to the installation would have an 
unacceptable impact on the implementation schedule. Flowmeter accuracy will be 
evaluated during system operation; however, it has been assessed to be of acceptable 
accuracy to allow an initial setting of dilution flow. The open action item is in the 
third category (see Section 1.4). The system design is acceptable. Since the 
operational requirement has been satisfied by current design, improvement of the 
design is desirable for risk reduction. 

RCR 38: "[On druwing H-14-1 103590, the dropleg is shown at 160 inches above 
the tank bottom. The lower administrative level for the tank level is 130 inches. 
Modify the dropleg to add 30 inches to extend it to 130 inches from the tank bottom. 
This will allow the dropleg to be covered whenever the next cross-site transfer is 
done. This will allow us the flexibility in this and other transfers." 

This condition is related to the conceptual design review comment, RCR 84, 
described in Section 3.3.2 above. A longer drop leg would provide more flexible 
operation of the system; however, the design would require evaluation for impact on 
various parameters governed by the process controls developed. This open action 
item is in the third category (see Section 1.4). The system design is acceptable. 
Disposition to provide a drop leg of greater length would provide risk reduction, cost 
and schedule permitting. The open action item for RCR 84 in Section 3.3.2 also 
addresses this item from another perspective. 

RCR 39: "[On drawing H-14-1 103607, the identifiers C, D, and J do not appear to 
be accurate. The C identifier, primary transfer line, should be 370 psi working 
pressure, and 60 psi working pressure for the encasement. Both at 155" F, per 
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HNF-4407. What does SST mean? Is this appropriate in identifier C? Identifier J 
does not exist with hose in hose line design. Revise." 

Values developed for "F-4407 will be included, as applicable, and Item J has been 
deleted, consistent with the disposition of RCR 31 from this review. The open action 
item is in the second category (see Section 1.4). The system design is acceptable. 
For system acceptance, the drawings must document the system configuration as part 
of design implementation. 

RCR 43: "Same comment [as RCR comment 421 for pump outlet line flush, and 
pump internal flush. The pump internal flush, how did we get 10 gpm? Is it a limit? 
Best estimate? Sounds low for pump intemals." 

The disposition provided delineates the basis for selection of the value and describes 
anticipated system performance. The open action item is in the second category (see 
Section 1.4). The system design is acceptable. For system acceptance, the basis for 
the flow value, limit, and related information must confirmed to be acceptable as part 
of design implementation. 

RCR 45: "[On drawing H-144 103656, P&ID, we need something to slow down 
the flow of water, from the 75 gal. Tank, during emergency conditions (loss of power 
at the water skid). This will allow the operator time to monitor the flush water to the 
pump and to the transfer line. The option recommended is an orifice at the outlet of 
the75 gal. Tank that could fit between two flanges. The rate needs to be reduced to 
about 45 g a h i n .  This will allow half of the volume to be flushed to the pump 
(47 sec.) and half to the line. HOLD Point." 

Initial requirements imposed included the requirement to provide transfer line 
flushing in the event of a loss of the water supply for flow dilution. The system 
provides termination of the transfer and immediate flush of the transfer line as 
originally required. This open action item is in the second category (see Section 1.4). 
The system design is acceptable. Adequacy of protection provided for the transfer 
pump under upset indications must be resolved as part of design implementation. The 
HOLD Point is removed. 

RCR 46: "The process flow meter must have a totalizer on it. H-14-103652 shows 
FIT-367 to be a "LCD INDICATOR/TOTALIZER." This is what is necessary for 
process control. H-14-103656 does not show the totalizer function for FE-367. 
HOLD Point." 

See related discussions for the open action items, RCR 36 and RCR 37, in this section 
above. Based on extensive discussion, changes to the installation are easily 
incorporated into the design. This design change may provide useful data for 
confirmation of the material balance required and may prove valuable if acceptable 
accuracy can be verified during initial operation of the system. Flow totalizer 
accuracy will be evaluated during system operation. The open action item is in the 
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third category (see Section 1.4). The system design is acceptable. Since the 
operational requirement for flow balance setting and performance of required mass 
balances have been satisfied by current design, this improvement of the design is not 
required, but rather, desirable for risk reduction. The design team has agreed to add 
the totalizer function. The HOLD Point is removed. 

In addition to the remaining open items from the system design review, several open 
items were identified from the Design Review Checklist. These open items are 
summarized below: 

Calculation completion - There are several engineering calculations that need to be 
completed and documented. The analyses are continuing; however, because of the 
time constraints required to complete the first waste transfer, construction is already 
underway and proceeding at risk. This item is in the second category (see Section 
1.4). The system design is acceptable. Design calculations must be completed and 
issued as part of design implementation. 

The structural design criteria assumption that "vortex shedding loads created by jet 
flow past the transfer pump will not develop" requires verification. Similar analyses 
have been performed for other equipment demonstrating component load 
applicability. This item is in the second category (see Section 1.4). The system 
design is acceptable. The assumption must be verified as part of design 
implementation. 

Assumptions, requirements, and criteria included in the Functional Requirements and 
Technical Criteria that were based on preliminary safety analysis and process control 
information must be verified with final information. This item is in the second 
category (see Section 1.4). The system design is acceptable. Requirements and 
criteria must conform to the design basis as part of design implementation. 

Design based on current draft information, e.g., safety analysis results (as described in 
Control Decision Records) and process controls (as described in the Process Control 
Plan), must be verified with final information. This item is in the second category 
(see Section 1.4). The system design is acceptable. Design must conform to the 
design basis as part of design implementation. 

Additional testing requirements for the transfer line encasement must be finalized for 
the encasement hose option. This item is in the second category (see Section 1.4). 
The system design is acceptable. Appropriate quality requirements for the 
encasement hose must be documented as part of design implementation. 

A compliance matrix to identify requirements, the design attributes that satisfy the 
requirements, and the Structures, Systems, and Components (SSCs) that implement 
the requirements must be completed. This item is in the second category (see Section 
1.4). The system design is acceptable. Ensured compliance with requirements is 
necessary as part of design implementation. 
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The implementation of electrical power supply requirements based on a load analysis 
must be completed. This item is in the second category (see Section 1.4). The 
system design is acceptable. The electrical power system interfaces and design must 
be completed as part of design implementation. 

Routing of the hose-in-hose transfer line including hydraulic gradient must be 
finalized. In particular, the gradient of the hose to be self draining to SY-102 or with 
a dead leg between the PPP and SY-102 must be finalized by considering a 
combination of radiological controls, shielding, access restrictions, line protection, 
and worker protection concerns. The resolution must address installation and 
removal as well as operation of the system. This item is in the second category (see 
Section 1.4). The system design is acceptable. The hose-in-hose option routing and 
gradient must be completed as part of design implementation if this option is selected. 
See also RCR 6 above. 

Critical Characteristics for each safety-related component must be defined. This item 
is in the second category (see Section 1.4). The system design is acceptable. Critical 
characteristics must be determined to ensure that appropriate equipment qualification 
requirements are established as part of design implementation. 
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SY-IO1 RAPtD MITIGATION SYSTEM 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Applicable Design Review Remarks 

Item Review Consideration (yes/no/NA) And Pending Actions 

lave assumptions necessary to perform 
le design task been adequately 
escribed and are they reasonable? 

lave assumptions been identified for 
erification during design execution or 
hen the design has been completed? 

~ 

Yes 

Yes 

Assumptions have been delineated in HNF- 
3885, Section 1.2.1 and Control Decision 
Records. 

Assumptions associated with waste volume 
and waste Compatibility require completion of 
a waste compatibility assessment prior to 
transfer, which is required for any transfer. 

Assumptions identified related to safety 
classification in HNF-3885, Revision 0 
require verification based on the hazard and 
accident analysis performed. This has been 
imposed as a requirement during the design 
review process and must he completed as part 
of design implementation. 

The assumption in HNF-4252 that “vortex 
shedding loads created by jet flow past the 
transfer pump D o m  mixer pump operation in 
tank SY-I 011 will not develop” requires 
verification. This assumption must be verified 
as part of design implementation. 

I 

3 Has testing been defined to complete 
verification after design completion? 

Yes 

Design based on the draft Process Control 
Plan (HNF-4264) must be verified as part of 
the design implementation. Although not 
specifically stated as an assumption in the 
documentation reviewed, all design has been 
based on a draft of the Process Control Plan 
and close coordination of the design with 
ongoing development of the Process Control 
Plan. As part of design implementation, 
design must be verified against the issued 
HNF-4264. 

The hose supplier will perform pressure 
testing and vacuum testing of the hose prior t( 
shipment. The pressure test will be 
performed at 150% of the rated pressure, in 
accordance with ASME B31.3. Due to the 
unique application, additional testing will be 
defmed and performed after receipt as part of 
design implementation. 
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Yes 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Equipment acceptance criteria have been 
established and imposed on the suppliers to 
ensure that equipment provided has 
satisfactorily met specified requirements. 
Component and equipment acceptance criteria 
have also been established to verify 
subassemblies completed on site to verify 
performance. Run-in testing of the transfer 
pump has been specified and performed to 
verify suitability of the pump for the 
application. To the extent practical, 
verification by specific testing has been 
specified. 

SY-101 RAPID MITIGATION SYSTEM 

Yes 

Yes 

[tern 

Specific quality assurance requirements have 
been imposed in desigdconstruct 
specifications and procurement 
documentation. See HNF-4043, HNF-4169, 
HNF-4170, HNF-4216, and HNF-4407 for 
application of both standard, and where 
appropriate for the design application, 
augmented Quality Assurance requirements 
for testing, inspections, and documentation 
have been applied. Engineered equipment 
bas been provided by vendors qualified to 
NQA-1. 

Sources have been delineated for design, 
environmental, and process information 
utilized in developing design. Interfaces with 
existing facilities have been attributed to 
applicable facility documentation (in addition 
the design provided updating of interface 
documents to ensure configuration 
management). 

Review Consideration 

continued) 

iave adequate acceptance criteria been 
;pecified and are the verification 
nethods slated appropriately? 

iave the appropriate Quality Assurance 
'equirernents been specified? 

uVere sources of information identified? 

Applicable 

(yesInolNA) 

Design Review Remarks 

And Pending Actions 

All other testing appropriate for design 
verification has been identified and specified 
for various portions of the design. The 
system design precludes full testing of the 
completed system with simulated or actual 
materials, geomew, and environmental 
conditions. 
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Applicable 

(yes/no/N A) 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

SY-101 RAPID MITIGATION SYSTEM 

Yes 

Yes 

Item 

The system has been designed to the 
requirements of HNF-3885. In addition, the 
design activity requires development of 
compliance matrices to dodument satisfaction 
of regulatory, environmental, and process 
control requirements. Equipment relied on 
for safety is identified in a Safety Equipment 
List being developed in concert with 
completion of the hazard and accident 
analysis performed for the system. 

Physical and functional interface requirement 
are specified in HNF-3885. Where interfaces 
have been found incompatible with available 
physical and functional interfaces, the design 
requirements have been revised to reflect as- 
found interface conditions. The electrical 
power interface with the 2524 substation wa. 
found to be inadequately specified in HNF- 
3885. HNF-3885 has been revised to correct 
this deficiency. 

8 

Yes 

Review Consideration 

As stated in Item 6 above, interface 
requirements with the existing facility have 
been clearly defined, including update of 
existing facility documentation and field 
verification of interface conditions. 

Does the design meet the established 
requirements and/or design criteria? 

Yes 

Does the design meet established 
requirements for associated system 
physical and functional interfaces? 

The system interface with existing facility 
electrical power has been identified as a 
problem. The requirements of HNF-3885 art 
being changed to provide specific 
requirements for augmentation of power fion 
the 252-S substation. 

Have the interface requirements with 
existing facility documentation been 
clearly presented? 

Are there any open interface problems? 

Have engineering standards and criteria 
been specified properly in the design? 

Has appropriate consideration been 
given to use of standardized parts, 
materials and processes? 

Yes 

Yes 

Engineering standards and criteria have been 
specified properly. HNF-3885 requires 
application of appropriate standards and 
criteria. 

The design incorporates application of TWRS 
standardized designs, such as application of 
PUREX connectors, leak detector circuit 
design, and valve operator connections. 
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Applicable 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks SY-101 RAPID MITIGATION SYSTEM 

Review Consideralion 

Does the design represent the SimPleSt 
design wnsistent with functional 
reauirements and expected SeNiCe 

(yesholNA) 

Yes 

Yes 

Yes 

Yes 

Yes 

Conditions? 

And Pending Actions 

The design has been simplified to the extent 
practical for operation and maintenance of the 
system. Based on incorporation of design 
features to simplify installation, inspection, 
and removal, the system has been designed to 
specifically meet the expected service 
conditions, with full design consideration o f  
decontamination and radiological control 
needs, especially for removable temporary 
portions of the system. 

Specific codes, standards, and requirements 
have been delineated in HNF-3885, in 
addition to application of codes and standards 
compatible with interfacing systems. 
Supplemental requirements have been 
specified, where appropriate, to ensure 
satisfaction of potentially inconsistent or more 
shingent requirements. 

The design has provided simplified design fox 
components that are anticipated to need 
periodic replacement, such as the transfer line 
design. 

The design has relied on similar applications 
for transfer systems. The transfer pump was 
selected based on availability to support the 
urgent need to provide the installed system. 
Although the pump is not a comparable 
design to other transfer pumps, the pump was 
specifically developed for operation in the 
intended service. 

Design for stress has been controlled by HNF 
4252, developed specifically for system 
structural analysis. In addition, pressure 
boundary components have been designed to 
meet allowable loading conditions. 
Calculations will be documented in HNF- 
4358. 

requirements, including revisions, 
propedy identified and are their design 
requirements provided for? 

Does the desfgn minimize Itfe-CYde WSt 
lo the extent practcable? 

Have available data on Similar designs 
been considered? ! 
Does the design meet functional 
requirements to: 

Ensure stresses are within design 
limits? 

A-5 



HNF-4519 
Revision 0 

Applicable 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks SY-101 RAPID MITIGATION SYSTEM 

(yes/no/NA) 

Yes 

Yes 

Yes 

Item 

17 

18 

And Pending Actions 

Specific design features have been 
incorporated to serve all normal operating 
conditions. 

Transient operation is accommodated by 
inclusion of design features to provide 
flushing and break siphon on transfer pump 
shutdown. 

To address potential faulted conditions, such 
as loss of power, instfuments have been 
provided with fail-safe design or are powered 
&om the same source as the equipment 
requiring shutdown to restore safe conditions. 

To minimize potential for line plugging and 
personnel exposure, the design has been 
provided with a pressurized flush water 
reservoir. 

Equipment has been specified and designed tc 
meet process control temperature 
requirements, including transient conditions. 

AI1 system components have been designed tc 
accommodate design flow conditions. The 
primary transfer line is a flexible hose. For 
the application, specific analysis is being 
performed to ensure that the hose is 
appropriately restrained. Starting transients 
are controlled by use of a variable frequency 
drive to control the transfer pump. 

As stated in Item 2, the assumption in HNF- 
4252 that vortex shedding loads created by je 
flow past the transfer pump @om mirerpuml 
operation in tank SY-1011 will not develop 
requires verification. 

Review Consideration 

Meet defined steady-state, transient. 
and faulted conditions? 

Vill the design meet the following 
nvironmental conditions? 

Temperature (steady-state and 
transient) 

Flow (steady-state and transient) 
including induced Vibration 
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APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

SY-101 RAPID MITIGATION SYSTEM 

Item 

18 

Review Consideration 

Pressure (steady-state and transient) 

Seismidnaturai phenomena (as 
required by safety analysis) 

Nuclear radiation 

For Safety Class items, impact of 
non-qualified equipment that will be 
near-by (3 over 1 problem) 

Ambient environmental conditions 

Applicable 

(yeslnolNA) 

Yes 

Yes 

Yes 

Yes 

Yes 

Design Review Remarks 

And Pending Actions 

Pressure containing components have been 
designed to accommodate the design pressure 
conditions for their application. Pressure 
retaining components are pressure tested at 
150% of design pressure to ensure 
acceptability. 

Overpressure protection is provided for 
system components that could be exposed to 
higher pressure due to the pumps provided as 
part of the Mobile Water Support Skid. 

All components required for safety are being 
evaluated for loading due to applicable 
seismic and other natural phenomena. 

All components have been selected to meet 
anticipated radiation exposure. 

Safety related portions of the system have 
been evaluated considering the impact of non- 
safety SSCs due to loading combinations 
including the response to natural phenomena 
events. For example, the PPP enclosure and 
the 241-SY-101 riser below the PPP are being 
analyzed considering the weight and response 
of the suspended transfer pump prior t 
installation. 

The design SSCs are either protected by 
enclosures or designed to perform in the 
ambient conditions applicable, as delineated 
in HNF-3885 and other applicable 
documents. 

Outdoor electrical equipment is installed in 
weatherproof enclosures. Likewise 
submerged portions of the transfer pump 
motor are designed to provide isolation from 
immersion. 
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Revision 0 

Applicable 

(yeslnolNA) 

APPENDIX A 
. DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

SY-101 RAPID MITIGATION SYSTEM 

Yes 

Yes 

Item 

18 

19 

20 

21 

Components located in areas subject to 
potential exposure to elevated levels of 
flammable gases have been designed to 
applicable requirements of the Authorization 
Basis and the specific requirements imposed 
for tank SY-I01 as a formally classified 
NFPA Class I, Division 2, Group B hazardou! 
location. 

Primary boundary leakage is limited as 
required by the Authorization Basis. This 
limitation is specified as a requirement to 
limit the total quantity of material released to 
less than analyzed for the Authorization 
Basis. Leakage is detectable within twenty- 
four hours as required by the Washington 
Administrative Code. 

The design has incorporated safety features 
necessary to meet industrial safety 
requirements. SSCs in exposed locations 
have been designed and constructed to meet 
OSHA requirements for their application. 

Review Consideration 

Yes 

' 

J (continued) 

Based on multiple design constraints, the 
design has been developed to make provision 
for addition of temporary shielding to 
minimize personnel exposure. However the 
design constraints led to establishment of a 
high radiation work area encompassing to the 
system components during transfer system 
operations. All other operations are 
performed utilizing monitoring and control 
stations located to allow operation of the 
system without entry into the high radiation 
area. 

Have allowable leakages been specified? 

Does the design meet all established 
safety requirements? 

Has an acceptable level of radiation 
exposure been defined? 
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Revision 0 

SY-101 W I D  MITIGATION SYSTEM Applicable 

Item Review Consideration (yesInolNA) 

21 (continued) 

22 Have calculations been performed to Yes 
define expected radiation exposure and 
establish acceptable shielding design? 

23 Have nuclear criticality safety Yes 
considerations been incorporated? 

24 Has the design been analyzed to Yes 
appropriate requirements of HNF-PRO- 
097 and is the analysis appropriately 
documented? 

25 Will separate Acceptance Test Yes 
Specification@)/ Procedure(s) be 
required? 
- I f  yes, identify responsible 
organization(s) for preparation and issue 
(TED if unknown) 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

The only entry into the high radiation area 
will be for two to four minutes post transfer tc 
initiate flush to further reduce the source 
term. Dilution flow will be maximized two to 
four minutes prior to planned pump 
shutdown. 

Calculations have been performed to 
determine radiation exposure and determine 
shielding requirements. Based on the 
analysis, appropriate exposure minimization 
utilizing both design and administrative 
controls has been developed. 

The waste compatibility assessment will 
address criticality, In addition, nuclear 
criticality safety is addressed by existing 
administrative controls. The tanks contain 
wastes with a significant quantity of 
transuranic material. Concentrations of 
transuranic elements in the tanks are low and 
the tanks remain highly subcritical. Transfer 
of wastes from one tank to another does not 
segregate the fissile and fissionable material 
from neutron absorbing material. Therefore, 
the waste material remains highly subcritical. 

HNF-PRO-097 requirements are being 
satisfied by application of conditions as 
delineated in the TWRS Authorization Basis. 
Applicable load combinations and 
performance categories for natural 
phenomena loads have been determined for 
the equipment making up the RAPID 
Mitigation System in HNF-4252. 

SY-101 RAPID Mitigation System 
Acceptance Tests will be performed as 
delineated in the Engineering Task Plan, 
HNF-4044 
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Revision 0 

Applicable 

(yes/no/NA) 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

SY-101 RAPJD MITIGATION SYSTEM 

Yes 

Yes 

Item 

26 

27 

28 

29 

Through the hazard and accident analysis 
process, controls have been developed and 
allocated to the systems, smctures, and 
components (SSCs) of the system. Specific 
safety functions are allocated to the safety 
SSCs and are being documented in the Safety 
Equipment List. 

As in item 2 above, the safety SSCs must be 
verified to the completed safety analysis 
prepared as part of design implementation. 

Hazards have been evaluated and credible 
events analyzed to meet nuclear safety 
requirements. 

In addition, radiological and process concemi 
associated with operational upsets have led to 
a redundant design with transfer line flushing 
from an accumulator tank. This provides 
flushing of the line in the event of a loss of 
power to reduce radiation sources and preven 
waste crystallization in the line. The anti- 
siphoning sluny distributor at SY-102 ensure. 
that waste transfer is terminated under any 
pump shutdown condition. 

Review Consideration 

ave calculations been developed to 
ovide proper component specifications 
id/or requirements? 

ave safety systems, structures, and 
JmDonents been identified? 

lave all credible non-standard conditions 
een properly considered? 

\re existing Authorization Basis analyse 
nplemented in Ihe design? 

Yes Calculations necessary to specify components 
are being prepared for the system. 

Structural loads and load combinations are 
being calculated to ensure that components of 
appropriate design are specified. For 
components procured as part of a design and 
fabrication specification, applicable loads and 
load combinations have been provided in the 
specification, or the specification has imposed 
submittal requirements for the supplier to 
provide the design information for analysis by 
the design team. Analysis is scheduled fox 
completion; however, procurement is 
proceeding at risk. 

Existing Authorization Basis analyses have 
been applied to the design. Yes I 
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Applicable 

(yes/no/N A) 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

SY-101 RAPID MITIGATION SYSTEM 

Yes 

Item 

In addition, specific controls for flammable 
gas hazards have been implemented as if they 
were Authorization Basis controls. 

An environmental compliance matrix has 
been prepared to document compliance with 
environmental design requirements. 

This compliance matrix must be completed as 
part of design implementation. 

30 

31 

32 

33 

34 

35 

Yes 

No 

Review Consideration 

An environmental compliance matrix has 
been prepared to document compliance with 
environmental design requirements. 

This compliance matrix must be completed as 
part of design implementation. 

The current environmental permit governs 
operation ofthe SY-101 RAPID Mitigation 
System. 

Has the need for safely analysis of this 
design been determined? 

~~ 

Yes 

Are existing Authorization Basis controls 
implemented in the design? 

Electric load analysis of the 2 5 2 4  substation 
identified the requirement to supplement the 
existing power supply for operation of the 
system As a result of this determination, the 
electrical requirements of HNF-3885 were 
revised to provide specific criteria for 
application of supplemental power supplies. 

Final allocation of electrical loads to the 252- 
S substation and any supplemental power 
supply source(s) must be completed to the 
requirements of HNF-3885 as part of design 
implementation. 

Do the requirements incorporate 
appropriate environmental compliance 
controls? 

Does the design comply with applicable 
environmental design requirements (Le. 
WAC 173-303, etc.)? 

Will new or modified environmental 
permits be required? 

Has availability of power to meet 
requirements for the systems, structures 
and components been verified? 

Yes 

Yes 

Safety analysis including hazard 
identification, accident analysis, and control 
development have been identified and results 
have been incorporated in the design. 

As stated in Items 2 and 27 above, the safety 
SSCs must be verified against the completed 
safety analysis prepared as part of design 
implementation. 

Existing Authorization Basis controls have 
,been applied to the design. 
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Revision 0 

Applicable 

(yeslno1NA) 

Yes 

Yes 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

Receiving requirements are applied for all 
equipment. Uniquely purchased components 
are specified to require vendor submittal of 
storage requirements. 

In addition, all equipment is received and 
inspected in accordance with a Quality 
Inspection Plan. 

Compliance matrices have been developed to 
document compliance with requirements. 

The compliance matrices must be completed 
as part of detailed design. 

Item Review Consideration 

36 Have requirements for receiving and 
storing the equipment item@) been 

I 
COMI 

37 Has a compliance matrix been prepared 
to ensure that applicable codes, 
standards. and Authorization Basis, 
Environmental, DOE Order, and system 
functional requirements are properly 
identified and controlled? 

Design drawings have identified interfaces 
with existing facility equipment and systems. 
To facilitate clarity of presentation, the 
designers have incorporated all completed 
changes to the drawings prior to providing th, 

NENT SELECTION 

38 Have the interface requirements with 
existina facility equipment and systems 

A-12 

3an the equipment be readily 
,ssembled/disassembled as designed? 

iave applicable modificauons io 
sommerc al grade items and any 
sssociated venficaton operaLons or tests 
2een appropriately documented? 

Have qua fie0 and certified parts been 
jpeciied? 

Is the design producible by wnvent:onal 
means? 

Do manJactur.ng. processing, and 
labncat on proceddres minim ze stress 
wnosion and falgue? 

Yes All dcsigns have been prepared for ease of 
asscmbly. Consideration has been given to 
identifymg cntical dimensions and to ensunn 
that mating surfaces have appropriate 
fabncation tolerances to facilitate assembly. 

NIA 

Yes Based on specific design applications and the 
applicable codes and standards, requisitc 
qualification criteria for parts have been 
determined and imposed on suppliers. 

The design was predicated on application of 
standard commercial parts and items to 
minimize the potentia1 schedule impacts of 
special order parts and cquipmenr. 

The system design documents reviewed 
provide requirements to address stress 
corrosion, particularly for fabncatton of 
stainless steel parts. 

Yes 

Yes 

- 
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Revision 0 

Applicable 

(yes/no/NA) 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

SY-IO1 RAPID MITIGATION SYSTEM 

Yes 

Yes 

Item 

44 

4s 

46 

47 

48 

49 

Thermal movement is the only applicable 
condition for the system design. Flexible 
connections accommodate the thermal 
movement. 

All tolerances were compared to applicable 
standards and guidance. With the exception 
of critical dimensions, tolerances, and surface 
fmishes, standard shop tolerances have been 
applied. Where dimensions, surface fmisb, 
and/or tolerances were identified as critical, 
the critical parameter was set to meet 
requirements and evaluated for machining 
capability. 

Review Consideration 

10 the part and assembly clearances 
md tolerances take into account the 
?ffects of age, wear, thermal movement. 
md applied loads? 

Yes 

Yes 

ire mechanical tolerances within the 
imits of normal shop practice? 

The design applied maximum clearances to 
protect components from damage. 
Components in the Prefabricated Pump Pit art 
fairly close to each other, but are fabricated as 
an assembly, minimizing the chance of 
component damage. 

All large and heavy components have been 
designed with appropriate lifting points to 
allow rigging and hoisting using standard 
rigging practices. 

4re assembly clearances adequate to 
xevent unacceptable damage to 
sdjacent components? 

Yes 

Cor large and heavy components 
jesigned with built-in rigging to minimize 
sersonnei exposure during installation, 
naintenance, and decontamination? 

Are operations. surveillance, and 
maintenance access provisions designed 
to minimize personnel exposure? 

Operations and surveillance activities 
specifically addressed exposure minimization 
Once the valve lineup is set, the system can bt 
operated from remote locations. The design 
has also been assessed for impacts on other 
operations and surveillance activities to 
ensure that those activities can be performed 
outside the high radiation area. 

Have adequate equipment laydown areas 
been provided? 

Yes Field verification was performed to verify 
adequacy of laydown areas for staging, 
installation, and removal of equipment. 
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APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

SY-101 RAPID MITIGATION SYSTEM 

Item 

50 

51 

52 

53 

54 

Review Consideration 

rre components designed to facilitate 
ushing and decontamination? 

ias permanent shielding been 
ncorporated to minimize personnel 
?xposure? 

f permanent shielding is not provided, 
lave design provisions been included to 
acilitate placement of temporav 
;hielding? 

ias remote operation been incorporated 
o minimize personnel exposure? 

iave appropriate design requirements 
3een implemented for contamination 
mtroi? 

3 Butt-welded pipe fittings 

5 Low point drains for piping and 
enclosures 

c Piping routed to minimize dead legs 
and low points 

Applicable 

(yeslnolNA) 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Design Review Remarks 

And Pending Actions 

;ystem components have been designed to 
acilitate flushing and decontamination. 
Aaterials and fabrication weld fmishes were 
pecified to simplify decontamination. 
Iecontamination spray nozzles are provided 
o remove contamination of exterior surfaces 
:xposed to tank waste. All waste transfer 
iping and components are designed with 
lushing provisions, including the transfer 
mmp intemals. 

'ermanent shielding has been provided at the 
ank risers and via the steel walls of the PPP. 
remporary shielding is also utilized. Item 52 

The design incorporates attachment points fo 
nultiple layers of temporary shielding. 
;tructural analysis of the components 
ncludes the weight of temporary shielding. 

4s stated in Item 48 above, remote operation 
ias been included in system design for all 
ictivities. Valving of the PPP is remote usinj 
.each rods. Dilution throttling is at water ski 
(alve stand. Decontamination and 
lecommissioning will not be remote. 

Low point drainage has been provided. 

Detail design for the hose in hose option has 
not been fmalized and may result in an 
undrained low point, however, flushing and 
line removal options have been identified. 

The hose in hose option may have a dead leg 
as described in b above. 
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APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

SY-101 RAPID MITIGATION SYSTEM 

item 

54 

55 

Review Consideration 

I Curbed radioactive flwr drains 

t No cross-connection of radioactive 
and non-radioactive drains? 

Isolation of non-radioactive fluid 
systems from radioactive fluid 
systems to prevent cross. 
contamination 

are tolerances, fabrication techniques, 
recesses. etc., wnsistent with standard 
)ractices and the proposed application? 

:an the design and its parts be easily 
nspected for conformance to engineerin! 
jpecifications? 

iave welding, bolting, joining methods 
ieen adequately specified? 

iave NDE methods been applied 
mrrectly? 

Applicable 

(yes/no/NA) 

No 

NIA 

Yes 

Yes 

Yes 

Yes 

Yes 

Design Review Remarks 

And Pending Actions 

The Prefabricated Pump Pit has been 
designed with a slope to ensure that leakage 
will be routed to the drain. The SY-102 drop 
leg enclosure is provided with a curbed sector 
to ensure that leaks can be detected prior to 
the leakage draining into the tank. 

Check valves and interlocked pressure 
switches are provided to isolate the water skid 
from potential radioactive waste leakage. In 
addition, the water skid normally provides an 
air gap isolation from the service water 
system to preclude service water 
contamination should the check valves and 
pressure switches fail to perform their 
function. 

Critical dimensional tolerances and material 
fdshes have been included in specification ol 
the Prefabricated Pump Pit and other SSCs. 
These dimensions and tolerances have been 
verified to be within standard machining 
capabilities. For critical fdshes on the 
welded fabrication, machining has been 
specified after fabrication. 

Welding has been specified to appropriate 
codes and standards. In addition, heat input 
and tool and material controls have been 
specified for fabrication of stainless steel 
components. 

Nondesttuctive examination has been 
specified to the applicable codes and 
standards. For critical applications, 
supplemental NDE has been specified. 
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Applicable 

(yes/no/NA) 

Yes 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

Critical characteristics have been identified 
and are being applied to dedication of safety 
s sc s .  

Identification of critical characteristics must 
he completed and verified to he consistent 
with the finalized safety analysis as part of 
design implementation. 

I 
MATERIAL SELECTION 

Item 

59 

NIA 

NIA 

Yes 

Review Consideration 

if the design includes safety SSCs, have 
the critical characteristics been 
identified? 

prepared. 

The Safety Equipment List must he 
completed, verified to be consistent with the 
completed safety analysis, and issued as part 
of design implementation. 

60 

61 

If locking provisions or locking devices 
have been included: 

a Are they accessible? 

b if inaccessible after assembly. have 
they been sufficiently evaluated and 
tested to ensure their adequacy? 

if the design includes safety SSCs, has i 
Safety Equipment List (or input to the 
facility Safety Equipment List) been 
prepared? 

62 

steel portions of the Prefahricated Pump Pit 
must he completed and coating performed as 
part of design implementation. 

lave non-corrosive materials been used 
here required? 

Can the assemblies be stored for 
extended periods of time without 
degrading effects? 

Does the design avoid any materials 
unproven for use in the anticipated 
environment? 

Yes 

Yes 

I I 

All materials have been selected based on 
their known properties when exposed to the 
anticipated environment. 
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Applicable 

(yes/no/NA) 

Yes 

Yes 

Yes 

Yes 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

See Item 62 above. 

See Item 55 above. In addition to specifying 
sequence of machining, the least stringent 
fmish requirement necessary is selected for 
each machined surface. Fabrication 
workmanship has been limited to fmish 
requirements for decontamination and 
personnel safety 

Protective finishes (coatings) are limited to 
those material surfaces requiring protection. 
Stainless Steel components suitable for their 
environment have no specified coating 
requirements. 

Selection conditions are as described in Items 
48,50,54,62, and 64 above. 

EPDM rubber specified for hose in hose bas 
had extensive use in similar environments at 
Hanford. 

SY-101 RAPID MITIGATION SYSTEM 

Yes 

item 

Operational and safety reliability has been 
considered throughout the design. Specific 
maintenance reliability consideration has not 
been a significant input due to the short 
operational cycle for the system. The design 
provisions include a full set of spare 
equipment, with spare subassemblies such as 
the transfer pump piping provided to 
minimize maintenance activities required 
should replacement be required. 

65 

66 

Review Consideration 

re coatings (or finishes) compatible with 
le expected environment and 
pplication? 

re surface finish requirements the least 
tringent possible? 

Are the specified materials compatible 
with each other and the environmental 
conditions to which the material will be 
exposed? 

Are the specified construction materials 
resistant to the foilowing as applicable: 

a Moisture? 

b Oxygen/Oxidizers? 

c Acids? 

d Salts? 

e Radiation? 

I 
OPERATI 

69 Has the design appropriately considered 
maintenance, operation and reliability, 
including maintenance procedures and 
techniques, unique maintenance 
requirements and frequencies? 

Yes 1 
NIA I 
Yes I 
yes I 
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Item 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Review Consideration 

Does the design use engineered safety 
and Operational protections to avoid an 

70 I excessive risk-takin0 deDendence on 

I 

Have human factors engineering and 
operability been considered? 

required? If so. have requirements been 
clearly identified? 

(procedures, specifications. etc.) 
applicable to the design? 

Has adequate accessibility been provide 
for in-service inspection? 

Have personnel radiation protection 
requirements been considered and 
identified? 

Applicable 

(yes/no/NA) 

Yes 

Yes 

No 

Yes 

NIA 

Yes 

Design Review Remarks 

And Pending Actions 

h e  to the critical need to complete design, 
:onstruction, and testing within a limited time 
jeriod, every design aspect was reviewed to 
stablish the minimum overall risk. This 
eview developed design approaches to 
naximize use of engineered features, while 
imiting administrative controls to those that 
ire routine within TWRS. 

jpecific consideration of human factors has 
ieen included throughout the design. This 
ias resulted in design such as selection of 
;pecific audible and visual alarms, orientation 
If outdoor instnnnent readouts relative to the 
sun, and design to ensure that shutdown 
:ontrols will operate under all selection 
nodes at all control locations. 

4 specific Operation and Maintenance 
Manual is not necessaxy for the system. 
Vendor provided m n a l s  are required for all 
:omponents or subassemblies that require 
rperational setting or calibration. For 
jubsystems such as the Mobile Water Suppor! 
Skid, applicable instructions are provided to 
meet a specification requirement. 

Specific operating procedures and 
jpecifications are required for the design. 
f i e  operational control of the pump variable 
frequency drive is unique to this transfer 
system. Requirements for dilution are 
consistent with low flow saltwell pumping, 
howeve:, dilution has not been routinely 
required for double-shell tank transfers in the 
recent past. 

In-service inspection is not required for the 
application. 

The design incorporates a four meter corridor 
established as a high radiation area during 
operation of the system. The design locates 
system controls and monitoring outside the 
corridor. 

A-18 



HNF-4519 
Revision 0 

SY-101 RAPID MITIGATION SYSTEM Applicable 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

(yes/no/NA) 

Yes' 

Yes 

And Pending Actions 

Operational monitoring and control is 
performed remotely to ensure doses are kept 
ALARA. As stated in Item 48 above, the 
design does result exposure of the operators 
for a short duration while the flush flow is 
established. 

See Item 50 above. 

Item 

decontaminated and disposed of afler 
use if it is radiologically or chemically 
contaminated? 

Review Consideration 

76 Have necessary features been provided 
to maintain personnel radiation exposure 

78 

79 

Have locking provisions or locking 
devices been required where critical to 
operation or maintenance? 

NIA 

lquipment design and administrative 
mtrols ensure that doses are ALARA 

i How does the design incorporate 
physical design features as the 
primary method to maintain 
exposures ALARA? 

b Where administrative controls are 
relied on to maintain exposures 
ALARA, how were design features 
demonstrated to be impractical? 

c How are the administrative controls 
that are used demonstrated to be 
practical? 

d How are ALARA decision-making 
methods applied to justify the design 
and administrative mntrols and 
assure that occupational exposure is 
maintained ALARA? 

Yes 

Yes 

Yes 

Yes 

f i e  design incorporates remote operation and 
monitoring to maintain exposures ALARA. 
Due to the overground routing of the transfer 
line, exposure reduction relies on a combined 
ipplication of shielding and administrative 
control. 

Weight restrictions to control tank dome 
loading precluded application of additional 
shielding for the above grade portions of the 
system. Excavation and burial of the system 
was not technically feasible. 

The controls applied for the high radiation 
area (access control and posting ) are a 
practical solution, allowing installation of a 
temporary fence boundary and temporw 
shielding with controlled access points. 
Specific review of the routing ensured that 
establishment of the high radiation area wouh 
not have significant impact on other operatio1 
and surveillance requirements. 

Each portion of the design has been designed 
for simplicity. At each stage of the process, 
the assigned radiological control and 
shielding design engineers evaluated options 
to provide both appropriate design measures 
and administrative controls. 
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Applicable 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks SY-101 RAPID MITIGATION SYSTEM 

(yes/no/NA) Item 

79 

And Pending Actions Review Consideration 

For continuously occupied areas, 
how does the design meet the 
objectives of maintaining exposure 
ALARA and c 0.5 mrem/hr dose 
rate? 

For areas not continuously occupied, 
how does the design meet the 
objectives of maintaining exposure 
ALARA and c 20% of applicable 
standards of 1 OCFR835.2027 

How does the design meet the 
objective to avoid releases of 
airborne radioactivity to the 
workplace atmosphere under normal 
conditions? 

How do the design controls meet the 
objective to avoid inhalation of 
radioactive material in any situation? 

How does the design and material 
selection include features that 
facilitate maintenance. 
decontamination, and 
decommissioning? 

Yes 

Yes 

Yes 

Yes 

Yes 

and at the MCC are performed outside the SY 
TankFarm. 

All activities performed at the 302C water 
system are performed outside the SY Tank 
Farm. For these portions of the system, 
isolation from radiation sources is achieved 
by water isolation as described in Item 54f 
above. 

Control and monitoring functions are limited 
to areas remote from potential radiation 
sources during system operation. Those 
activities performed in the high radiation area 
are reduced to simplified operations of short 
duration. 

All system boundaries are established with 
both a primary and a secondary confimement. 
Airborne releases are controlled by the 
existing ventilation system. 

The system maintains fill isolation from the 
radioactive material. Specific construction 
steps that will require breaching the 
containments of SY-101 and SY-102 that will 
be performed under work controls specificall) 
developed for work at open risers. 

The primary features of the system minimize 
components requiring maintenance access in 
potentially contaminated or high radiation 
areas. The system has specifically designed 
features to flush system components and 
decontaminate externally contaminated 
surfaces except the encasement for the hose it 
hose option. The primary material of 
construction selected is stainless steel to 
simplify decontamination except the transfer 
line. 
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Applicable 

(yes/no/NA) 

Yes 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks 

And Pending Actions 

Portions of the design that may provide high 
exposure are located such that field survey is 
easily performed. Those work stations that 
will be manned during system operation are 
either in an uncontrolled area, or are located 
such that shielding can be provided should the 
measured radiation levels be excessive. 

SY-101 RAPID MITIGATION SYSTEM 

item 

79 

80 

Review Consideration 

Does the design incorporate plans 
for monitoring during routine 
operations to demonstrate exposure 
levels are ALARA? 

lave design features incorporated 
onsideration of: 

Adequacy of space for anticipated 
operations, maintenance, and 
decommissioning? 

t Location of radiation areas, traffic 
patlems, location of survey 
equipment, change areas, and 
personnel decontamination? 

; is the design capable of maintaining 
entry control for each radiological 
area commensurate with the existing 
or potential hazards within the 
area@) as described in 
10CFR835.501? 

Does the design entrance of each 
access point to high and very high 
radiation have control features 
required by 10CFR835.502? 

Are equipment and controls located 
for accessibility and to minimize 
exposure to personnel under all 
conditions? 

1 

? 

Yes 

Yes 

Yes 

Yes 

Yes 

In all portions of the system, access has been 
considered. The most restrictive maintenance 
location is for components located in the 
Prefabricated Pump Pit. For this location, 
complete spare subassemblies have been 
provided to simplify the maintenance. 

Removal of the temporary transfer line after 
completion of the transfer is a process 
evolution that still requires further 
development, particularly for the hose in hose 
option. This must be completed during 
design implementation. 

Specific location of controlled access points 
for the high radiation area comdor is 
designed to provide adequate control. Traffic 
patterns for routine tank farm activities have 
been evaluated as part of development of the 
routing and high radiation area comdor. 
Change areas, staging and decontamination 
controls can be applied at existing facilities. 

The design will specifically incorporates 
appropriate features and controls. 

The design entrance(s) for the established 
high radiation area will be through locked 
access only. 

All operational controls are located remotely 
from the high radiation areas. If the operatio. 
requires termination, this can be performed 
from any of three manned locations, two of 
which are located outside the radiation area. 

I 
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Applicable 

APPENDIX A 
DESIGN REVIEW CHECKLIST 

System Design Review 

Design Review Remarks SY-IO1 RAPID MITIGATION SYSTEM 

Yes 

Item 

80 

The serviceable components and manned 
locations have been remotely located. 

Serviceable components within the 
Prefabricated Pump Pit have been designed a: 
a replaceable assembly to minimize personne 
exposure if service is required. 

Review Consideration 
' Are entry control points adequately 

sized to allow personnel and 
equipment access? 

g Are exits from radiological areas 
adequate for personnel and 
equipment monitoring and 
decontamination? 

h Has maximum distance been 
provided between the serviceable 
components and manned control 
locations and the substantial 
radiation sources? 

radiation area is in an outdoor area with 
ample access. The entry control point for the 
SY tank farm provides facilities for full crew 
changes and appropriate monitoring and 
decontamination. 

Yes The exits for personnel and equipment are 
adequate for construction, operation, and 
removal activities. This has been 
demonstrated within the last ten years by 
comparable system installation work 
performed at Tank SY-101. 
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MEETING MINUTES 
SUBJECT: Design Review Group (DRG) 99-004, Design Requirements Document for the 
SY-101 Rapid Mitigation System 

IEPARTMENT-OPERATION-COMPONENT 

PWRS Engineering 

co: 
r .  R. Benegas 
4 .  H. Brown 
I. L. Dyekman 
2 .  E. Hanson 
\. J. Kostelnik 
L. S. Krogsrud 
3 .  N. Maruvada 
.1. L. McElroy 
i. W. Reed 
3. W. Ryan 
3 .  c. scaief 
3 .  P. Shaw 
:. W. Shaw 
<. H. Ziada 

7ROM: 

AREA SHIFT DATE OF MEETING NUMBER ATTENDING 
200E Day February 4 ,  1999 16 

G1-54 (Project) 
~ 4 - 0 7  (DRG) 

G1-54 (Project) 
57-12 (Project) 

S7-03 (DRG) 

~ 4 - 0 7  (DRG) 

~ 4 - 0 7  (DRG) 

A3-02 (FDH) 
G1-54 (DRG) 

R1-44 (DRG) 
R1-56 (DRG) 
R3-74 (DRG) 
G1-54 (Project) 
RI-56 (DRG) 

BUILDING 
27503 

3hris E. Jensen I Richard L. Schlosser 
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MEETING MINUTES (Continued) 

Action Item 99-004-014 (Benegas): Page 4, item 3.2.2.2.2, Mr. c. P. Shaw expressed a 
concern that the maximum discharge head on the pump could exceed the design pressure of 
the transfer lines and jumper connections. The DRG recommended the pressure limit on 
the system be 230 psig and that pressure protection shall be considered. 

Action Item 99-004-015 (Benegas): Page 4, item 3.2.2.2.2! Mr. Reed recommended that 
the NPSH requirements be added to this item. 

Action Item 99-004-016 (Benegas): Page 5, item 3.2.2.2.3, the flow rate was discussed 
and the recommendation is to change it to 130 gpm to 180 gpm. 

Action Item 99-004-017 (Benegas): Page 5, item 3.2.2.3.1, the DRG recommended that 
the maximum dilution range or factor requiring control and adjustment, the extent of 
the dilution, the total transfer volume, and the impact on tank waste volumes all be 
added to this item. In addition, the DRG recommended that the statement "Provide 
dilution at pump suction side" be added to this item. 

Action Item 99-004-018 (Benegas): Page 5, item 3.2.2.4, the DRG recommended that the 
statement "either isolated or Class 1, Div. 1, Group B" replace "...non-classified..." 
and add "Below the PPP, pump design must meet Class 1, Div. 1, Group B". 

Action Item 99-004-019 (Benegas): Page 5, item 3.2.2.5, first paragraph, this 
paragraph is not a design criteria, therefore it should be deleted. 
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MEETING MINUTES (Continued) 

Action Item 99-004-020 (Benegas): Page 6, item 3.2.2.5, the chairman suggested that 
the term "liquids" be replaced with "fluid media" to include solids being transported 
In addition, the statement "up to 5%" needs to be deleted. 

Action Item 99-004-021 (Benegas): Page 6, item 3.3.1, Mr. Brown suggested that another 
bullet be added: Provide drain-.back to tank. 

Action Item 99-004-022 (Benegas): Page 6, item 3.3.2.1, the DRG asked if the riser has 
been surveyed to verify the dimensions. The project agreed to provide a requirement in 
the text to perform a survey and as-build the riser. 

Action Item 99-004-023 (Benegas): Page 6, item 3.3.2.1, the DRG recommended that th'e 
dimension 2.44 m be replaced with "junction of the primary and secondary tank walls". 

Action Item 99-004-024 (Benegas): Page 7, item 3.3.2.1.2, the DRG recommended deletion 
of this item as it is not a design criteria. 

Action Item 99-004-025 (Benegas): Page 7, item 3.3.2.1.3, the DRG recommended that 
this item should only state "The design of the PPP shall not amplify the pump resonant 
frequencies. 

Action Item 99-004-026 (Benegas): Page 7, item 3.3.2.2.2, the DRG recommended that the 
statement "...shall not exceed. ..riser flange" be replaced by "shall not damage the 
riser or the tank", and the statement "shall not be" in the last sentence be replaced 
with "are considered as part of the TWRS authorization basis". 

Action Item 99-004-027 (Benegas): Page 7, item 3.3.2.2.2, Dr. Ziada recommended that a 
new item 3.7 be added to require a structural design criteria be developed. Dr. Ziada 
provided the suggested wording as follows: 

"3.7 Structural Design 

The applied loads (Dead weight, pressure, vibration, seismic, wind, . . .  etc.) and load 
combinations for each component and structures are defined in the structural design 
criteria (SDC) document (TBD). The natural phenomena loadings shall be a function of 
the safety classes of the SSCs and evaluated in accordance with HNF-PRO-097 and DOE- 
6430.1A. 

The SDC 
sscs of 

also provides codes and standards 
the waste transfer system." 

that are used to evaluate and qualify the 

Action Item 99-004-028 (Benegas): Page 7, item 3.3.2.2.3, the DRG suggested that the 
references for the cyclic reaction forces and the "existing analysis" be identified. 

Action Item 99-004-029 (Benegas): Page 8, Table 3-1, Mr. C. P. Shaw expressed the 
concern that the waste viscosity is too high >>30 CP to properly lubricate and maintain 
the stability of the pump bearings. This issue needs to be addressed. 

Action Item 99-004-030 (Benegas): Page 8, item 3.3.2.2.4, the DRG recommended this 
item be deleted. 
Item 99-004-027). 

The wording should be used to prepare the new item 3.7 (see Action 

Action Item 99-004-031 (Benegas): Page 8, item 3.3.2.3.1, the DRG recommended 
replacing the phrase "by gravity ... transfer pump" with "without plugging or be capable 
of being unplugged. The seal loop fluid shall be environmentally and waste 
compatible . 
Action Item 99-004-032 (Benegas): Page 9, item 3.3.2.3.3, add the phrase "monitoring 
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, -  MEETING MINUTES (Continued) 

nnd" after the word "remote". 

4ction Item 99-004-033 (Benegas): Page 9, item 3.3.2.3.4, the DRG recommended deletion 
3f this item. It is not a design criteria. 

kction Item 99-004-034 (Benegas): Page 9, item 3.3.2.5, the DRG recommended the title 
Leak Detector be changed to Transfer System Leak Detector and that a global change also 
>e made .to the docu'ment. 

4ction Item 99-004-035 (Benegas): Page 9, item 3.3.2.5, the DRG recommended the 
statement "The drain design shall allow for adequate accumulation of waste for leak 
detection and for consequences given a 20 gpm leak per TSR AC 5.12." 

kction Item 99-004-036 (Benegas): Page 9, item 3.3.2.6, the DRG recommended the term 
*'Dog House Cover" be globally replaced by the term "Transfer System Cover", to reflect 
the term used in the authorization basis. 

Action Item 99-004-037 (Benegas): Page 9, item 3.3.2.6.2, the DRG recommended the term 
"purging" be- replaced with "venting" to reflect the actual function. 

Action Item 99-004-038 (Benegas): Page 10, item 3.3.2.8, the DRG recommended that a 
new item undes 3.3.2.8 be added for the design to prevent solids accumulation during 
pump shutdown. 

Action Item 99-004-039 (Benegas): Page 10, item 3.3.2.8.7, the DRG recommended that 
where the piping material 304L is identified, it be replaced by "300L". 

Action Item 99-004-040 (Benegas): Page 10, item 3.3.2.9, the DRG recommended that the 
12" size requirement be deleted and the statement "minimum diameter to accommodate the 
safety function of the encasement" be added after "...transfer line ..." in the last 
sentence. 

Action Item 99-004-041 (Benegas): Page 11, item 3.3.2.10, Dr. Ziada recommended that 
the phrase "...with safety factor of 3. ..PPP assembly Design ..." be deleted. In 
addition, insert the phrase "and below hook lifting" in the third sentence between 
"points" and "shall". 

Action Item 99-004-042 (Benegas): Page 11, item 3.4.1, the DRG recommended that all of 
this item after the first sentence be deleted. Insert the phrase vtdouble-encased 
transfer lines not physically connected to other active or inactive waste transfer 
lines" between "dedicated" and "transfer". Delete the phrase ' I . .  .riser 13.. .SY-102". 

Action Item 99-004-043 (Benegas): Page 12, item 3.4.2.1.3, Mr. Jensen pointed out that 
ASME B&PVC Section IX does not provide approved weld connection, it does provide 
qualification requirements for welders and welding processes. This item should be 
revised to state "Welders and welding procedures shall be qualified to ASME B&PVC 
Section IX." 

Action Item 99-004-044 (Benegas): Page 12, item 3.4.2.1.4, MI. Jensen recommended that 
the current edition of ASME B31.3 be corrected to 1996. 

Action Item 99-004-045 (Benegas): Page 12, item 3.4.2.1.5, the chairman pointed out 
that the bend radius of "2R" is incorrect and should be 5 diameters. In addition, the 
DRG could not identify what the acronym "DRIP" is intended to represent. 

Action Item 99-004-046 (Benegas): Page 12, item 3.4.2.1.6, DRG recommended that the 
phrase "...compatible with..Note #5)" be replaced by "to prevent precipitation of 
solids". The DRG also recommended including the waste temperatures in this item as 
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Action Item 99-004-060 (Benogas): Page 19, item 3.6.2.2.2, the DRG recommended wording 
be added to explain the reasons for limiting the amount of dilution/flush water. 
explanation should include minimizing waste generation, prevention of tank over 

This 
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MEETING MINUTES (Continued) 

iilling, and maintaining tank.chemistry within acceptable limits to prevent corrosion. 

iction Item 99-004-061 (Benegas): Pages 21 to 33, the DRG recommended deletion of 
:hese pages as they are facility descriptions from the TWRS BIO. 

iction Item 99-004-062 (Benegas): Pages 34 to 39, the DRG recommended adding a 
-eference to DOE Order 6430.1A. 

iction Item 99-004-063 (Benegas): Page 36, item 6.6, Mr. McElroy recommended 
referencing NQA-1 and ASME B&PVC Section I11 within this item. 

iction Item 99-004-064 (Benegas): Page 36, item 6.6.3, Mr. McElroy recommended 
rewording in accordance with the design codes to be used. As it is written now, it 
Poes not meet the requirements of NQA-1 and ASME B&PVC Section 111. 

lction Item 99-004-065 (Benegas): The DRG recommends that the terms service water, 
Eiltered water, and filtered service water be replaced by raw water to reflect the 
xrrent term usage within TWRS. 

action Item 99-004-066 (Benegas): The DRG recommends that a design requirements matrix 
>e developed. 

4ction Item 99-004-067 (Benegas): The DRG recommends that a waste chemistry 
:ompatibility determination be performed. 

Phe chairman explained that the DRG will need to be re-convened to address the closure 
>f these action items next week. 

rhe meeting was adjoured. 
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101-SY TRANSFER SYSTEM DESIGN REVIEW 
AGENDAIPRESENTATIONS 

2/16/99 

8:OOam 

8:lOam 

8:30am 

8:50 am 

9:OOam 

9:lOam 

9:30am 

9:40am 

10:30am 

1l:OOam 

ll:30am 

Introduction (C. Hanson) 

Process (B. Barton) 
0 Objective 
e Process Flow 

Design Definition Documents 
e ETP - T. Benegas 
0 DRD-S.Shaw 

Overall Integrated System (General Overview) T. Benegas 
0 P&ID 
e General Arrangement 
0 Drawing Tree 
e Interface Drawing 

Dose Rate Calculations/ALARA Overview (R. Pierson) 

Pump (K. Morris) 
0 Procurement 
e TestPlan 

BREAK 

P3 (P. Titzler) 
e SiteLayout 
o P3Arrangement 
0 Concrete Enclosure 
0 InstallationRemoval 

Transfer Line (S. Shaw) 
0 Transfer Line 
0 DropLeg 
0 Jumpers 

I&C (J. Wilk) 

Power (R. Merriman) 
0 Electrical Distribution 
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12:OOpm LUNCH 

1:OOpm Water Supply/Skid (K. Witwer) 

1:30pm Design Documents 
Structural (J. Strehlow) 

SEL(K.Morris) 
MEL and SDD (K. Moms) 

2:OOpm BREAK 

2:lOpm Safety and Licensing (G. Ryan) 
Hazop’s 
BIOIssues 

2:30pm QuestionslDirections (R. Schlosser) 
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241-SY-101 TRANSFER RAPID MITIGATION SYSTEM 
CONCEPTUAL (30%) DESIGN REVIEW 

MEETING MINUTES 

Prepared by C. E. Jensen 

1163 BLDG, CONFERENCE ROOM 274 

February, 16-17,1999 

Design Review Team Members 

R L. Schlosser, chairman 
C. E. Jensen, SecretaryMechanical Engineering 

M. H. Brown, Cognizant Engineer 
M. F. Erhart, Chemical Engineer 
R J. Giordano, Radcon 
J. D. Guberski, Environmental Compliance 
R A. Huckfeldt, Safety 
D. C. Larsen, Operations Representative 
D. E. McElroy, Cognizant QA 

M. G. Al-W&d, Electrical 

L. Pokos, Maintenance Engineering 
W. J. Powell, Design Authorily 
R E. Raymond, Proje"GS 
R W. Reed, Cognizant Manager 
D. A. Reynolds, Precess Engineering 
G. W. Ryan, Nuclear Safety and Licensing 
C. C. Scaief, I&C Engineer 
F. A. Schmorde, Operations Representative 
C. P. Shaw, +p Engineering 
H. H. Ziada, Sbuctural and Rigging 

Design Review Guidelindlntroductions 

Mr. Schlosser introduced the design review committee. Mr. Hanson introduced the design team. The 
ground rules were explained as to the schedule, objectives, and expectations The design team provided 
presentations on the 30% design. 

SY-IO1 Transfer System Overview 

Mr. Hanson provided an ovewiew of the SY-IO1 Transfer system. A question on why 100,OOO gallons of 
waste was chosen as the volume to be transferred to SY-102. It was pointed out that the operational l i t  is 
406 inches and the projected level after the 100.000 gallons is pumped is approximately 420 inches - well 
above the 406 inch level. The response was with the required dilution, the total volume transferred will be 
approximately 200,000 gallons. Furthermore, it is expected that there wiU be additional transfers when the 
waste rises again. The 100,OOO comes from the desire to reduce the level by 36 inches, to avoid overfilling 
the tank to a level above the ptimarykcondary tank interface. The project team will continue to evaluate 
what is required to be pumped out (Action Item 99-005-001). 

Process 

Mr. Barton introduced the process presentation and the objectives of the process engineering activities 

Mr. Estes provided the presentation on the process flow. A question on the viscosity was raised in that the 
presented waste viscosity expected is 50 to 200 cP, and the waste in the tank could be greater than IO00 CP 
at the pump inlet. In addition, the requirements for waste banders quires Reynolds number of greater 
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than 20,000. The raising of the pump suction could resolve the issue. The project team agreed to M e r  
evaluate (Action Item 99405402). 

A question on the possibility of the 101-SY waste solidifying in the tank 102-SY was raised. The project 
responded that the issue is being evaluated at the 2224 laboratory. When the results are known, they will 
be included in the design of the system (Action Item 99-005-003). 

The issue of the lack of a waste compatibility report was discussed. Concern over proceeding down a 
design path without knowing the compatibility of the waste is very risky. Mr. Hanson pointed out that this 
.project is proceeding at risk with several normally series activities being performed in parallel to assure 
completion before the tank overflows. Mr. Barton explained that although the waste in 102-SY is not what 
will be there when the waste is transferred, the waste expected in the tank will be from salt well pumping. 
The salt well waste looks like it will be compatible at this time. Modeling is being done at this time and is 
expected to be complete on April 22,1999, with a draft compIeted somewhere around the iirst of April. 
The project assured the review committee that one will be prepared (Action Item 9940544). In addition, 
this activity is captured in the test plan. 

It was pointed out that a schedule that pulls all the activities in this project is needed. Without the waste 
compatibility study, required dilution of the 101-SY waste is not well known. 

It was pointed out that a vapor flow chart is required to determine emissions h m  this activity. This is 
required to determine what permitting will be required. It is needed as soon as possible to get the 
permitting activity underway so the pumping can begin as soon as possible. The project explained that it is 
being prepared at this time (Action Item 99405405). 

- 

Design Definition Documents 

It was asked if an evaluation was performed on the decision to proceed at risk It was explained that it was 
identified and evaluated as part of the TBR process. 

The maintenance of the pump and “bumping” to ensure subsequent use after the initial pumping was 
discussed. It was suggested that a “maintenance requirements document” be prepared to address this issue. 
It was pointed out that this issue is part of the ABU checklist in the Engineering Task Plan, HNF-4044, 
which is provided to the committee for review. It is necessary for the committee to review the ETP by the 
end of the week, including the ABU (Action Item 99405406). 

Overall Integrated System 

It was pointed out that the 100% design will be completed by April 20, 1999. 

Dose Rate Calculations/ALARA Overview 

Mr. Greenborg presented the dose rate calculations for the project and Mr. Pierson provided the 
presentation on ALARA. 

It was pointed out that a probe was inserted into riser 7 in the MlT on 101-SY. The dose inside the MlT in 
the waste was found to be 200 R/hr. The design basis used is 400 R/hr. The committee discussed this and 
pointed out that this can be used as a basis for reducing the amount of the shielding and consequently the 
dome load from this project. The committee suggested that the measured levels be considered in the design 
process (Action Item 9940547). 

A concern was raised as to the capability of the canned pump motor to withstand the radiation levels. The 
canned pump is designed to with stand 1000 M Rad. 
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A concern over the exposure from waste buildup on the equipment from operation and the affect on 
maintenance activities and subsequent operation of the pump was expressed. Mr. Greenborg explained that 
this was not considered in the evaluation The committee suggested that this be considered by the project 
(Action Item 99-005-008). 

Pump 

Ms. Moms provided the presentation on the design and operation of the pump. 

The design of the pump provides a screen on the inlet to the pump. A concern on Screen plugging was 
raised. There are nozzles providing a screen cleaning and dilution flow. The nozzles are located on the 
downstream side of the screen and are directed toward the screen, clearing the Screen of any debris. 

A concern over the mixing of the waste in the pump resulting in excessive vibration Mr. Hanson pointed 
out that this is being evaluated by PNNL and the results will be available when completed (Action Item 99- 
005409). 

A concern on if any debris greater than 0.25-inch diameter, such as a long small diameter wire, pass 
through the screen The project agreed to evaluate this issue (Action Item 99-005-010). 

The committee asked if the sbuctural loads on the pump have been considered. It was explained that such 
loads will be identified in the sbuctural design criteria document (Action Item 99405-011). 
Additional discussion on the pump stability at low speeds occurred. It was explained that the operational 
speeds of the pump are within a stable operating region 

Pre-Fabricated Pump Pit 

Mr. Titzler provided the discussion of the pre-fabricated pump pit 

The issue of dome loading and the PPP was raised. The current design indicated a load of approximately 
36,000-lb. This weight will preclude core-samplimg operation in the future, due to dome loading limits. 
The committee requested that the design be further optimized to allow the core sampling operation to be 
performed in the future (Action Item 99-005-012). 

The P&ID indicated that there is no double isolation of flush and dilution systems from the waste. The 
committee recommended that additional valves be added to V-3, V-4, V-5, and V-11 (Action Item 99405- 
013). 

There was a concern on the human factors and the necessity for special tooling to operate or maintain the 
equipment in the PPP. The project agreed to address this issue (Action Item 99-005-014). 

The design of the vertical drop out of the pump assemble concerned the committee. The vertical drop 
provides an environment for line plugging from the waste, should the flow be stopped for some length of 
time. In addition, the design puts a low point in the discharge system allowing waste or water to 
accumulate, potentially leading to corrosion failure. The project agreed to evaluate this issue (Action Item 
99-005-015). 

Transfer Line 

Mr. S. Shaw provided the presentation for this item. 

The committee was concerned that the tie in to an existing line could result in Washington Department of 
Health issues, if the line has been used or contaminated. A notice of construction and contamination 
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control issues associated with the welding of contaminated materials would come into play. The project 
agreed to address the issue (Action Item 99-005416). 

A concern that there is no overpressure protection of the transfer lines. The issue revolves around the use 
of the variable fresuency drive (VFD) unit as the method of preventing overpressure by controlling the 
pump speed. The project agreed to determine if the VFD meets the requirements for pressure protection 
and document it or provide appropriate ovexpressure protection to the transfer line (Action Item 99-005- 
017). 

A concern on why the three inch line was selected in lieu of an available 2 inch line. It was explained that 
the 2-inch line is not a dedicated route and would need to be shared with other transfer activities. The 
existing 3-inch line and the new 3-inch line to it would provide a dedicated transfer route to 102-SY. In 
addition, based on available documentation, the line has not been used to transfer waste. 

The issue of critical velocity precipitation of solids in the line was raised. The design requirement is to 
maintain a 6-fps velocity to prevent precipitation of solids in the line. The committee requested that the use 
of the 3-inch line will maintain a sufficient velocity to prevent precipitation of solids in the line and 
subsequent plugging (Action Item 99-005-018). 

It was also pointed out that process documentation for this project is essential. 

The & of the piping codes was discussed. The SY farm used ASME B31.1, the Power Piping Code. The 
other code used for transfer systems in TWRS is ASME B31.3, Process Piping Code. The use of the 
appropriate code and reconciliation between the original and the code to be used needs to be done. In 
addition, proper quality assurance requirements need to be incorporated for the containment piping which is 
a safety class component (Action Item 99-005-019). 

There was a concern on the integrity of the existing 3-inch line. It was installed with the farm and as 
indicated by existing documentation not used or tested. It is not clear if the line has been cathodically 
protected over the years. The project agreed to check on the operation of the cathodic protection system 
and the integrity of the line and assess the risk of using the existing line (Action Item 99-005-020). 

The potential plugging of the down leg in tank 102-SY is a concern The lower temperature of the waste in 
102-SY around the down leg could lead to solidification of the waste from 101-SY. Or could the line plug 
from the waste crystallizing from 102-SY. The project agreed to evaluate this issue (Action Item 99-005- 
021). 

Instrument and Control 

Mr. Wik provided the presentation on this subject 

The committee questioned that there are no interlocks from the leak detectors to the waste pump and the 
water skid pumps. The accident prevention and mitigation use of the leak detectors will be accomplished 
through operator action. The operators have 30 minutes in which to shut down the pumps. This is within 
the authorization basis. This, however, requires alarms to be safety class. The selected SC alarms have not 
been identified. The project will identify the appropriate SC alarms (Action Item 99-005-022). 

A concern on how the effectiveness of dilution within the pump is determined. The committee 
recommended that the project evaluate a method such as measuring specific p v i t y  or mass. The project 
agreed to evaluate (Action Item 99-005-023). 

It was recommended that the local inshument read out panels be oriented to be read out of direct sunlight 
In addition, the inshumentation needs to be relocated to away from the PPP or, for those that m o t  be 
removed, provision for placement of temporary shielding be provided (Action Item 99-005-024). 
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A question was asked about the transfer of 101-SY waste into 102-SY and if that will cause 102-SY to 
become classified as a hydrogen-generating tank. The project assumption is that it will not become a 
hydrogen-generating tank. 

Power 

Mr. Meniman provided the presentation on this subject. 

The design of the PPP electrical penetrations needs to be changed due to radiological concerns over 
streaming through the penehations. It was suggested that the penetrations be placed at an appropriate angle 
to prevent unnecessary exposure (Action Item 99-005-025). 

Water Supply/Skid 

Mr. Witwer provided the presentation on this subject. 

The committee asked that the design limits and bases be provided. This includes the temperature limits 
(upper and lower), flow ranges, critical velocities, and dilution rates for the dilution and flush water (Action. 
Item 99-005-026). 

The committee requested that a “horn” be added as an audible alarm in addition to the visual alarms. And 
that the action on low water tank level be shut down the heat haw system and not the pumps, to prevent 
precipitation and subsequent plugging of the transfer lines and pump (Action Item 99-005-027). 

The committee also recommended that check valves be added to the discharge of the pumps to prevent 
recirculation of water to the shut down parallel pump (Action Item 99-005-028). 

The committee requested that heat tracing be added to the skid (Action Item 99-005-029). 

The committee was concerned with the head and flow rates supplied by the skid pumps. The head that can 
be generated by the pumps exceed the design limits of the transfer piping. The committee recommended 
that design flow rates be determined for the dilution and flushing and the pumps sized appropriately 
(Action Item 99-005-030). 

It was requested that consideration be made to not place the water skid on a trailer andjust left on a skid to 
eliminate the need to bring a truck into the farm to move it. The project agreed to look at this issue (Action 
Item 99405-03 1). 

It was pointed out that a LCO or engineered feature be used to prevent the dilutiodflush water from 
accidentally being left on to run into 101-SY and cause, by dissolving the waste crust, a GRE. The 
preferred method is an engineered feature. The project agreed to evaluate this issue (Action Item 99-005- 
032). 

Design Documents 

Mr. Strehlow discussed structural design. 

The assumption of the use of the plastic hinge for the pump assembly was explained. He further explained 
that the pump assembly cannot withstand the current UBC 1997 seismic requirements. The pump assembly 
was built to withstand UBC 1994 requirements (the required code at time of design). The pump will yield 
during the Current design seismic load requirements. It was pointed out that the plastic hinge design limits 
the loads on the tank and the PPP, protecting them from damage due to pump assembly seismic response. 
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It was asked ifwe can accept a plastic hinge in the pump assembly. It was explained that the point of the 
plastic hinge only contains process, dilution, and flush piping. There is no pump shaft. There should not 
be a problem from a hypothetical plastic hinge. 

A concern was raised on the fact that the current codes and standards required by HNF-PRO497 and the 
DOE Orders may not be met by the current design There may be. a need for an exemption to the HNF- 
PR0-097 and DOE Orders. This design code issue a b v e  also needs to be identified and discussed in the 
structural design criteria document The project agreed to resolve this issue (Action Item 99-005-033). 

The committee recommended that the Stnrclml design criteria document include a discussion on the use of 
“beyond design basis accident” design loads in the analysis, vibration loads on the pump assembly, and the 
use of the plastic hinge analysis (Action Item 99-005-034). 

It was asked if there is a requirement to consider the effect of a bum event on the pump assembly and the 
PPP. The project agreed to address this issue (Action Item 99-005-03s). 

The structural analysis of the drop leg was not significantly discussed. The shuctural analysis of the drop 
leg in 102-SY needs to be provided (Action Item 99-005-036). 

It was asked if the computer codes being used in the structural analysis have been properly validated. It 
was explained that there are several methods of validation and that the project will validate the analysis in 
accordance with procedures (Action Item 99-005-037). 

The location of the PPP is just a b v e  two existing transfer lines. Ifthe analysis demonshates the need for a 
“protective bridge” to take the load off the transfer lines, an independent review of the design will be 
required, by an independent qualified registered professional engineer, as defined in the Washington 
Administrative Code, Section 173.303. The project agreed to resolve this issue, should it become an issue 
(Action Item 99-005-038). 

Ms. Moms provided a presentation on the SDD, MEL, and the SEL. 

The committee suggested that the critical characteristics be included in the SEL for safety class and safety 
significant components (Action Item 99-005-039). 

Safety and Licensing 

Mr. Van Keuren provided the presentation on W O P s  and BIO. 

There were no actions as a result of this subject. 

QuestiondDirections 

Mr. Schlosser requested any further discussion or questions. 

The committee suggested that a pump startup management plan be provided for the water skid and the 
transfer pump (Action Item 99-005-040). 

The committee suggested that the existing transfer lines being used be tested to determine the integrity. 
This needs to be included in the test plan for the project (Action Item 99-005-041). 

It was pointed out that on the water skid there are high-pressure gas bottles designed for forcing flush water 
into the piping and transfer pump. The high-pressure gas, when released into the piping will expand and 
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b z e  the water line or the waste line. The committee recommended that the system be analyzed and the 
lowest pressure gas be used (Action Item 99-005-042). 

The committee recommended that the project re-consider cutiing down the 42-inch riser and routing the 
new transfer line to eliminate the vertical drop plugging and the low points issues (Action Item 99-005- 
043). 

The issue of heat load reduction in 101-SY due to removing waste also needs to be addressed by the project 
(Action Item 99-005-044). 

The committee strongly recommends a contingency plan be developed and ready to go in the event that the 
proposed design has a failure in the existing m e r  line being used (Action Item 99-005-45). 

Mr. Schlosser explained the importance of completing the discipline reviews by Monday, February 21, 
1999. Comments are to be sent to Mr. Schlosser and Mr. Zaman for incorporation into an official Review 
Comment Record. 

The meeting was adjourned 
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241 -SY-101 TRANSFER RAPID MITIGATION SYSTEM 
SPECIFICATION FOR SY-101 PREFABRICATED PUMP PIT, HNF- 
4169, DESIGN REVIEW 

MEETING MINUTES 

Prepared by C. E. Jensen 

1163 BLDG, CONFERENCE ROOM 274 

March 9, 1999 

Design Review Team Members 

R. L. Schlosser, Chairman 
C. E. Jensen, SecretaryIMechanical Engineering 
M. H. Brown, Cognizant Engineer 
M. F. Erhart, Project Cognizant Engineer 
R. J. Giordano, Radcon 
J. D. Guberski, Environmental Compliance 
R. A. Huckfeldt, Safety 
L. S. Krogsrud, Nuclear Safety 
D. C. Larsen, Operations Representative 
M. L. McElroy, Cognizant QA 

L. Pokos, Maintenance Engineering 
W. J. Powell, Design Authority 
R. W. Reed, Cognizant Manager 
D. A. Reynolds, Process Engineering 
J. W. Bloom Nuclear Safety and Licensing 
C. C. Scaief, I&C Engineer 
J. R. Biggs, Operations Representative 
C. P. Shaw, Pump Engineering 
H. H. Ziada, Structural and Rigging 

DESIGN REVIEW 

Mr. Titzler provided the presentation of the proposed Prefabricated Pump Pit (PPP). Only those comments 
that were not incorporated into the document during the meeting and not resolved are identified in these 
meeting minutes. 

A concern as to the spray leak accident from the cover sitting on'the PPP. The project agreed to evaluate 
the overfilling of the PPP to demonstrate that it will not result in a spray leak scenario. If there is a spray 
leak scenario, it will be evaluated to determine if it remains within the analyzed accident. In addition, the 
committee recommended that a lip be provided to prevent, in the event of a spray leak or overfilling, any 
spray from the lid (Action Item 99-007-001). 

It was pointed out that the Washington Administrative Code (WAC) requires an independent corrosion 
engineer to review pit coatings, dissimilar material connections, and other corrosion issues. The project 
agreed to evaluate and determine the necessity of such an independent review (Action Item 99-007-002). 

Reference 5 on page 4, ANWASME B36.19M needs to verified as the correct standard for the reference. 
The project agreed (Action Item 99-007-003). 

Bolting standards need to be identified. The project agreed to provide in this specification (Action Item 99- 
007-004). 
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The committee agreed that a compliance matrix is required for all the specifications. The committee also 
agreed that the matrix is not required before the specifications are issued. It was pointed out that not 
having the matrix requires the project to proceed at risk. The project agreed to provide this information at a 
later date (Action Item 99-007-005). 

The O-ring seals for the PPP mounting on the riser need to be provided with the means to test the seals at 3 
psig. The project agreed to provide a test port (Action Item 99-007-006). 

A compliance matrix is required for fabrication. If waivers are required, they need to be generated 01 
changes to the design and fabrication requirements need to be made. The project agreed to provide a 
compliance matrix (Action Item 99-007-007). 

The safety classification of the PPP and the effect on natural phenomena hazards (NPH) analysis is not 
clear and the effect on the original USQ needs to be evaluated. The PPP is above grade, implying the 
classification may be safety class. Mr. Bloom agreed to review the USQ Determination to clarify effect on 
the USQ (Action Item 99-007-008). 

The design of the PPP cover needs to include all the applicable NPH loads. The project agreed to consider 
the appropriate h'F" loads in the design of the PPP (Action Item 99-007-009). 

The electrical power junction box needs to be re-designed due to potential contamination and gas 
accumulation concerns with the current proposed design. It was recommended that the design use a type 
CGB connector through the wall and the junction box be installed on the exterior of the PPP, allowing 
access to the terminal block. It was fxther recommended that the CGB connector be placed above any 
expected liquid levels to prevent any waste or liquid from contaminating the junction box and any conduit. 
The project agreed to perform this task (Action Item 99-007-010). 

It was recommended that one of the access ports in the PPP cover be placed over the PPP drain, to allow 
placement and removal of the dam and to allow clean out of the drain, if needed. The project agreed to 
place an access port over the drain (Action Item 99-007-01 1). 

The PPP drawings lack the appropriate weld symbols for fabrication. The committee recommended that 
the all weld symbols be included on the drawings. The project agreed to do this (Action Item 99-007-012). 

There was a significant discussion on the installation of the PPP on the riser. Concerns were raised on how 
loading of the riser would be prevented. The concrete piers supporting the PPP that prevent loading of the 
tank riser, can not be guaranteed not to settle. This could result in damage to the riser, should the loading 
be excessive. It was required that the project address and resolve this issue. The project agreed to resolve 
the loading issue (Action Item 99-007-013). 

The committee requires that all critical dimensions have tolerances identified on the drawings. The project 
agreed to add the tolerances to the drawings (Action Item 99-007-014). 

Discussion on the problems of using the shield plug inserts occurred. After much discussion of potential 
streaming concerns without tbe inserts and installation risks with the inserts, the committee agreed the 
inserts were not necessary and suggested they be removed, along with the shield counter-boring. The 
project agreed to eliminate the shield plugs (Action Item 99-007-015). 

The committee recommended that the project ensure that there are extra gaskets and O-rings provided for 
spare parts. The project agreed to ensure additional gaskets and O-rings are on site for the transfer 
operation (Action Item 99-007-016). 

The committee identified the need for provisions to allow visual inspection of the exterior O-ring. This 
inspection is required to comply with WAC requirements since the O-rings provide a barrier to leakage 
(Action Item 99-007-017). 
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The committee recommended that a painting specification be provided to ensure proper coating materials 
and application is done. The project agreed to provide this specification after HNF-4169 is issued (Action 
Item 99-007-018). 

The committee recommended that a template for the top of the PPP cover be provided to ensure proper 
valve line-up. The project agreed to provide the template (Action Item 99-007-019). 

The committee recommended provisions be included in the design to ensure that the seal loop maintain 
isolation between the PPP and the SY-101 tank dome region. This can be accomplished by inclusion of 
filling provisions and, possibly, a loop seal level sensor (Action Item 99-007-020). 

As stated earlier, the committee identified several items related to design, material specification, machining 
and fabrication controls, documentation requirements, and finishing requirements that were resolved and 
the acceptable resolution incorporated in the specification during the review. 

The meeting was adjourned. 
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241-SY-101 TRANSFER RAPID MITIGATION SYSTEM 
SPECIFICATION FOR SY-101 TRANSFER PUMP PIPING, HNF- 
4170, DESIGN REVIEW 

MEETING MINUTES 

Prepared by C. E. Jensen 

1163 BLDG, CONFERENCE ROOM 274 

March 9. 1999 

Design Review Team Members 

R. L. Schlosser, Chairman 
C. E. Jensen, Secretary/Mechanical Engineering 
M. H. Brown, Cognizant Engineer 
M. F. Erhart, Project Cognizant Engineer 
R. J. Giordano, Radcon 
J. D. Guberski, Environmental Compliance 
R. A. Huckfeldt, Safety 
L. S. Krogsmd, Nuclear Safety 
D. C. Larsen, Operations Representative 

M. L. McElroy, Cognizant QA 
L. Pokos, Maintenance Engineering 
W. J. Powell, Design Authority 
R. W. Reed, Cognizant Manager 
D. A. Reynolds, Process Engineering 
J. W. Bloom, Nuclear Safety and Licensing 
C. C. Scaief, I&C Engineer 
J. R. Biggs, Operations Representative 
H. H. Ziada, Structural and Rigging 

DESIGN REVIEW 

Mr. J. R. Buchanan provided the presentation of the transfer pump piping specification. 

There was discussion on the necessity of pressure switcwgauge threadolets. The committee recommended 
the removal ofunnecessary taps. The project agreed to remove the taps (Action Item 99-008-001). 

The location of V-10 was discussed. The committee recommended that the valve be located as close to the 
process line as possible, with out valve handle interference. The project agreed to make this change 
(Action Item 99-008-002). 

A concern as to the seismic loading on the pump and flush line connections was raised. The only anchor 
point is on the connections because the lines are not anchored. The project agreed to evaluate the seismic 
stresses separate from this specification (Action Item 99-008-003). 

The committee recommended that the standard design for the valve operators be included in the 
specification so the valve operator cones will be consistent with the TWRS standard. The project agreed to 
attach the standard design drawings to the specification (Action Item 99-008-004). 

The seal loop pipe assembly drawing needs to identify the maximum discharge leg dimension and the 
correct orientation. The project agreed to make the changes (Action Item 99-008-005). 

It was pointed out that the flatness and parallel tolerances of the bulkhead flanges on the PPP needs to be 
specified on the PPP drawings. The project agreed to provide this information (Action Item 99-008-006). 
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The critical dimension tolerances (+/- 1/32”) need to be identified on the drawings. This includes critical 
dimensions and tolerances for the purex bead as well. The project agreed to include the critical dimension 
tolerances on the drawings (Action Item 99-008-007). 

The flush or the dilution water connection is recommended to be a flex connection to the purex head at the 
pump. Support of the purex head may be required. The project agreed to include this on the drawings 
(Action Item 99-008-008). 

In addition to the action items above, the committee identified several items related to design, material 
specification, fabrication controls, documentation requirements, and finishing requirements. These items 
were resolved and the acceptable resolution incorporated in the specification during the review. 

The meeting was adjourned. 

Chris E. Jensen 
05/17/99 
C:\windows\TEMP\HNF-4170 Design Review.doc 



HNF-4519 
Revision 0 

APPENDIX F 

DESIGN REVIEW MEETING MINUTES 

MOBILE WATER SUPPORT SKID 
SPECIFICATION HNF-4043 

F- 1 



HNF-4519 
Revision 0 

F-2 

241 -SY-101 TRANSFER RAPID MITIGATION SYSTEM 
SPECIFICATION FOR SY-101 MOBILE WATER SUPPORT SKID, 
HNF-4043, DESIGN REVIEW 

MEETING MINUTES 

Prepared by C. E. Jensen 

1163 BLDG, CONFERENCE ROOM 274 

March I O ,  1999 

Design Review Team Members 

R. L. Schlosser, Chairman 
C. E. Jensen, SecretarylMechanical Engineering 
M. H. Brown, Cognizant Engineer 
M. F. Erhart, Project Cognizant Engineer 
R. J. Giordano, Radcon 
3. D. Guberski, Environmental Compliance 
R. A. Huckfeldt, Safety 
L. S. Krogsrud, Nuclear Safety 
D. C. Larsen, Operations Representative 
M. L. McElroy, Cognizant QA 

L. Pokos, Maintenance Engineering 
W. J. Powell, Design Authority 
R. W. Reed, Cognizant Manager 
D. A. Reynolds, Process Engineering 
J. W. Bloom, Nuclear Safety and Licensing 
C. C. Scaief, I&C Engineer 
C. P. Shaw, Pump Engineer 
J. R. Biggs, Operations Representative 
H. H. Ziada, Structural and Rigging 

DESIGN REVIEW 

The review group previously reviewed this specification and there were significant changes made to the 
document as a result of the initial review and other inputs. Therefore, it was decided that a second review 
was merited. 

Mr. K. S. Witwer provided the presentation of the specification. 

Only those comments that were not incorporated into the document during the meeting and not resolved 
are identified in these meeting minutes. 

The P&ID require a change to the location of the relief valve on the accumulator to show the correct relief 
valve location and discharge path. The project agreed to make the change (Action Item 99-010-001). 

The P&ID requires changing. Valves V-10 and 11 are identified as “normally closed”. The project agreed 
to make the change (Action Item 99-010-002). 

The P&ID requires changing. Relief valves be installed between the P-1 an V-4 and between P-2 and V-6. 
The relief valves are to discharge into Tank T-1. The project agreed to make the change (Action Item 99- 
010-003). 

The committee recommended that the P&ID be checked to ensure that the symbols and terminology are 
consistent with drawing H-14-020000 (Action Item 99-010-004). 
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The alarm panel alarm lenses require engraving. The committee recommended a schedule for engraving to 
he provided to the vendor for engraving. The project agreed to make the change (Action Item 99-010-005). 

The control panel on the P&ID does not identify the instrumentation indicators. The committee 
recommended that the indicators be provided on the PLID. The project agreed to make the change (Action 
Item 99-010-006). 

The specification needs to provide insulation requirements or specifications for the insulation of the piping. 
The project agreed to make the change (Action Item 99-010-007). 

The P&ID should not specify line sizing for safety and relief valve inlets and discharges. For the design 
and build specification, the supplier is responsible for providing the valves and the piping needs to be sized 
based on applicable Code and Standard requirements based on the valves selected (Action Item 99-010- 
007). 

As stated earlier, the committee identified several items related to design, material specification, machining 
and fabrication controls, and documentation requirements that were resolved and the acceptable resolution 
incorporated in the specification during the review. 

The meeting was adjourned. 
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241-SY-101 TRANSFER RAPID MITIGATION SYSTEM 
CONCEPTUAL (33.33%) DESIGN REVIEW FOR A TEMPORARY 
OVERGROUND TRANSFER LINE 

MEETING MINUTES 

Prepared by C. E. Jensen 

1163 BLDG, CONFERENCE ROOM 274 

March 11, 1999 

Design Review Team Members 

R. L. Schlosser, Chairman 
C. E. Jensen, Secretary/Mechanical Engineering 
M. G. Al-Wazani, Electrical 
M. F. Erhart, Project Cognizant Engineer 
R. J. Giordano, Radcon 
J. D. Guberski, Environmental Compliance 
R. A. Huckfeldt, Safety 
M. L. McElroy, Cognizant QA 
T. C. Oten, Equipment Engineering 

Design Review 

L. Pokos, Maintenance Engineering 
W. J. Powell, Design Authority 
R. W. Reed, Cognizant Manager 
J. W. Bloom, Nuclear Safety and Licensing 
C. C. Scaief, I&C Engineer 
J. R. Biggs, Operations Representative 
C. P. Shaw, Pump Engineering 
H. H. Ziada, Structural and Rigging 

Mr. S .  Shaw provided the presentation on the re-design of the transfer system for the RAPID mitigation 
system project. The review was required due to the significant issues with the proposed buried transfer line 
proposed in the 30% review. 

An issue on the classification of the SY-102 transition from the temporary overground transfer line (OGT) 
to the drop-leg was a concern. There are significant differences in requirements for pits, tank riser 
extensions, and continuation of the containment system. The project agreed to determine which 
classification to be used and make the appropriate changes to the design (Action Item 99-009-001). 

The OGT will result in additional exposure in the SY farm. The review group discussed the issue of 
routine activities that are performed such as operator rounds and maintenance activities. Suggestions 
included the use of remote methods such a optical devices, performance of required surveillances prior to 
transfer operations, or delay the routine activities until completion of the transfer operations. Mr. Biggs 
agreed to evaluate activities requiring performance during OGT transfers (Action Item 99-009-002). 

It was recommended that the use of a narrow “purex” head could be used in place of the flanged 
connection on the flexible line at the SY-102 end. This would allow ease of removal through the 
encasement line back at the PPP, and be less likely to bind up in the encasement at the cwes .  It was also 
pointed out that a custom design closure cap would be required to prevent contamination of the encasement 
(existing “purex” head blanks include a large closure fitting). The project agreed to evaluate this 
suggestion (Action Item 99-009-003). 

Chris E. Jensen 
05/17/99 
C\windows\TEMPU3DR-Min.doc 



HNF-4519 
REVISION 0 

G-3 
With the proposed OGT elevated, the environmental requirements for daily inspection for leakage are a 
requirement. It is not clear that this is required for the enclosure. The project agreed to evaluate the issue 
to ensure inspection capability if required (Action Item 99-009-004). 

The OGT will have lead shielding applied to lower doses, requiring a 4-meter fenced high radiation 
corridor along the length of the OGT. This corridor will need alternative access for operations personnel. 
Those areas requiring access for operations activities need to have the shielding maximized, consistent with 
the dome loading requirements. The project agreed to evaluate this recommendation (Action Item 99-009- 
005). 

It was recommended that the spacing of the OGT supports be optimized to reduce dome loading, resulting 
from the weight of the supports. The project agreed to optimize the spacing (Action Item 99-009-006). 

It was pointed out that on page 6, note 1, needs to identify the applicable documents such as ASME B3 1.3. 
The project agreed to include any applicable documents (Action Item 99-009-007). 

Since the flexible hose is contained in a rigid encasement, a concern on the movement of the flexible line 
damaging the encasement from a hammer event, such as pump start. Such movement or reaction may 
require the use of restraints to prevent thrusting of the OGT. The project agreed to evaluate (Action Item 
99-009-008). 

On page 8 notes, it is recommended that a reference to testing in accordance with ASME 3 1.3. The project 
agreed to include (Action Item 99-009-009). 

The leak detector tape will be required to meet ignition control set 2 requirements. The project agreed to 
ensure this occurs (Action Item 99-009-010). 

A concern on damage to the leak detector tape during installation and operation by movement of the flex 
line in the encasement was raised. The project agreed to evaluate and protect the tape if necessary (Action 
Item 99-009-01 1). 

Any “doghouse” design for the terminal ends of the OGT should include provisions for tbe attachment of 
glove bags for removal of equipment. The project agreed (Action Item 99-009-012). 

The flex line should be designed to be removed in one piece, designed to allow removal of waste from 
inside the line or prevent leakage from the line upon removal, and any internal appurtenances to guide or 
center the line in the encasement not impede the removal of the flex line through the PPP. The project 
agreed (Action Item 99-009-013). 

A concern was raised as to the meaning of this OGT being “temporary”. The project agreed to establish 
some end of activity to begin D&D activities (Action Item 99-009-014). 

It was also recommended that a survey plan for the D&D process be developed. The project agreed 
(Action Item 99-009-015). 

The design of the dropleg nozzles needs to be reconsidered. The design shown would have a tendency to 
plug. The Project agreed to evaluate (Action Item 99-009-016). 

It was pointed out that the “doghouse” and the OGT encasement will be subject to flammable gas controls. 
Consideration for this needs to be included in the design (Action Item 99-009-017). 

On pages 11 and 12, the drawing needs to be corrected to show the correct piping configuration at SY-102 
inlet. The project agreed (Action Item 99-009-018). 

There needs to be a detail on how the lead blankets shall be attached to the encasement. In addition, the 
insulation attachment details also need to be detailed. The project agreed (Action Item 99-009-019). 

Chris E. Jensen 
0511 7/99 
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The concern over binding of the flex line during installation and removal was discussed. The 
recommendation was to use sweeping bends rather the bends identified. This will reduce the risk of 
jamming the flex line during installation and removal. The Project agreed (Action Item 99-009-020) 

Remote exposure readouts should be provided for the PPP to provide better control of operator exposure at 
the PPP. The project agreed to evaluate (Action Item 99-009-021). 

The meeting was adjourned 

Chris E. Jensen 
05/17/99 
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241 -SY-101 TRANSFER RAPID MITIGATION SYSTEM 
SPECIFICATION FOR ANTI-SYPHONING SLURRY DISTRIBUTOR 
ASSEMBLY 

MEETING MINUTES 

Prepared by C. E. Jensen 

1163 BLDG, CONFERENCE ROOM 274 

March 25,1999 

Design Review Team Members 

T. C. Oten, Acting Chairman 
C. E. Jensen, Secretaryhlechanical Enginec 
M. G. AI-Wazani, Electrical Engineer 
P. Bartley, Safety 
J. W. Bloom, Nuclear Safety and Licensing 
M. H. Brown, Cognizant Engineer 
D. L. Dyekman, Environmental 
M. F. Erhart, Cognizant Engineer 
R. A. Huckfeldt, Industrial Safety 
G. P. Janicek, Design Authority 
L. S .  Krogsrud, Safety 
D. C. Larsen, Operations 

M. L. McElroy, Cognizant QA 
L. E. Pokos, Maintenance Engineering 
W. J. Powell, Design Authority 
R. W. Reed, Design Authority Manager 
D. Reynolds, Process Engineer 
C. C. Scaief, Instrument Engineer 
J. S .  Schofield, Operations Representative 
C. P. Shaw, Pump Engineer 
H. H. Ziada, Structural and Rigging 

:ring 

Other Attendees 

G. A. Barnes, SY-IO1 RAPID Engineer 
S. H. Rifaey, Manager, Equipment Engineering 
S .  W. Shaw, Project Engineer 

DESIGN REVIEW 

This review was done with the document changes made during the meeting. Those that could not be 
incoporated into the document or require additional actions are identified below. Mr. S. Shaw provided 
the discussion on the drop leg. 

It was recommended that the bulkhead connector in the riser extension be changed to remove the test 
flange. An inflatable plug will he used in lieu of a flanged connection. MI. Shaw agreed to make that 
change (Action Item 99-013-001). 

A concern about the streaming of radiation through the vent ducts was raised. It was recommended that the 
vent ducts in the shield plug have a “jog” in them to eliminate radiation streaming. Mr. Shaw agreed to 
make this change (Action Item 99-013-002). 

Chris E. Jensen 
05117199 
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A concern was raised on how much ammonia generation will occur due to the design of the drop leg. Mr. 
Reynolds agreed to provide the generation numbers before the installation (Action Item 9-013-003). 

The committee requested that the documentation verifying the drop leg will not plug be provided, to ensure 
the structural design is satisfactory. Mr. Shaw agreed to provide the documentation (Action Item 99-013- 
004). 

A concern was raised that the actual structural load criteria is in a referenced document rather than spelled 
out in the specification. Mr. Shaw agreed to include the actual information into the specification (Action 
Item 99-012-005). This item is a HOLD until it is included into the specification. 

The risk of having a single drop leg design was discussed. It was suggested that a second design be 
developed and procured, to reduce the risk of failure. Mr. Reed agreed to discuss this issue with Mr. 
Raymond and resolve (Action Item 99-013-006). 

The design authority stated that the current drop leg design being considered is not adequate and represents 
a high-risk design. Mr. Powell agreed to work with Mr. Shaw to develop a more acceptable design (Action 
Item 99-013-007). This item is a HOLD item to be resolved before approval of the design. 

It was suggested that the shield plug attachment be changed from threaded holes to studs to reduce the 
potential of contamination collecting in the holes. Mr. Shaw agreed to make the changes (Action Item 99- 
013-008). 

A discussion on the leak detectors and the ability to detect a leak occurred. The design of the vents is to be 
changed to add a 1-inch lip to collect waste to be detected on 3 of the 4 vents. The fourth vent line will 
have a removable plug to drain the riser extension. In addition, the access hole in the riser extension cover 
will be located to facilitate the removal of the plug. Mr. Shaw agreed to make the changes (Action Item 
99-013-009). 

A discussion on the necessity of the O-ring gaskets verses regular gaskets occurred. Mr. Reed agreed to 
evaluate the need for O-ring gaskets and determine if standard gaskets can be used (Action Item 99-013- 
010). 

It was suggested that radiation and environmental requirements be added to all material specifications. Mr. 
Shaw agreed to include this item (Action Item 99-013-01 I). 

There was a concern that the specification does not require the drawings be submitted for review and 
approval by the buyer prior to fabrication. It was suggested that a critical design-drawing list be provided 
to the seller to permit the buyer a review of critical components. Mr. Powell agreed to provide such a list to 
Mr. Shaw (Action Item 99-013-012). 

It was suggested that the proper dimensions be provided for the riser flange bolt hole arrangement. Mr. 
Shaw agreed to provide this information on the drawing(s) (Action Item 99-013-013). 

It was pointed out that inspection of the welds needs to be more specific. The weld examination needs to 
be specified as a “ 5 X  visual exam or a liquid penetrant. Mr. Shaw agreed to include this in the 
specification (Action Item 99-013-014). 

It was suggested that the leak detector be set up simlar to the PPP set up, except that the junction box will 
be on the outside of the riser extension. Mr. Scaief agreed to review this item and provide the wording to 
Mr. Shaw for incorporation into the specification (Action Item 99-013-015). 

In sections 3.3,4.2, and 4.3, the welding and inspection codes and standards need to be specified. Mr. 
Shaw agreed to incorporate this item and have it reviewed by Dr. Ziada, prior to issuing the specification 
(Action Item 99-013-016). 

Chris E. Jensen 
05/17/99 
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Item 4.10.2 needs to be re-written to include minimum requirements for performing required calculations. 
MI. Shaw agreed to include this item (Action Item 99-013-017). 

Item4.10.4 needs to be re-written to identify which components are required to have certified material and 
test reports provided to the buyer. MI. Shaw agreed to include this item (Action Item 99-013-018). 

The meeting was adjourned. 

Chris E. Jensen 
05/17/99 
C:\windows\TEMP\DRG99-013.doc 
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241 -SY-lOl TRANSFER RAPID MITIGATION SYSTEM 
STRUCTURAL DESIGN CRITERIA - HNF-4252 

MEETING MINUTES 

Prepared by C. E. Jensen 

1163 BLDG, CONFERENCE ROOM 274 

March 26, 1999 

Design Review Team Members 

T. C. Oten, Acting Chairman 
C. E. Jensen, SecretaryIMechanical Engineering 
J. W. Bloom, Nuclear Safety and Licensing 
M. F. Erhart, Cognizant Engineer 
M. L. McElroy, Cognizant QA 

W. J. Powell, Design Authority 
H. H. Ziada, Structural and Rigging 

Other Attendees 

G. A. Barnes, SY-IO1 RAPID Engineer 
T. R. Benegas, Project Engineer 
S. H. Rifaey, Manager, Equipment Engineering 
J. P. Strehlow, Structural Engineer 
P. A. Titzler, Engineer, 101-SY 

DESlG N REVlE W 

This review was done with the document changes made during the meeting. Those that could not be 
incorporated into the document or require additional actions are identified below. Mr. Strehlow provided 
the discussion of the structural design criteria. 

A discussion on the leak detectors and their function occurred. It was recommended that the leak detectors 
be procured as Safety Class to provide a conservative approach. MI. Benegas agreed to make tbis happen 
(Action Item 99-014-001). 

It was pointed out that all referenced and checked analyses need to be identified in this document. In 
addition, it was suggested that the analysis of the pump be reviewed to ensure the pump will withstand the 
PC-3 event. Dr. Ziada and Mr. Powell agreed to review the analysis (Action Item 99-014-002). 

A concern on the requirements discussed in the structural design criteria with respect to ASME B&PVC 
Section I11 and ANSI N690 and the other design specifications reviewed to date. It is not clear if these 
requirements have been identified in the other documents. Mr. Benegas agreed to review the previously 
reviewed documents to ensure the criteria is identified and incorporated (Action Item 99-014-003). 

The meeting was adjourned. 

l o f l  
Chris E. Jensen 
0511 7199 
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241 -SY-101 TRANSFER RAPID MITIGATION SYSTEM 
ELECTRICAL INSTALLATION ECN - #647721 

MEETING MINUTES 

Prepared by T. C. Oten 

1163 BLDG, CONFERENCE ROOM 274 

April 9, 1999 

Design Review Team Members 

T. C. Oten, Acting Chairman 
M. G. Al-Wazani, Electrical Engineer 
P. L. Bartley, Safety 
M. F. Erhart, Cognizant Engineer 
L. S. Krogsrud, Safety 
M. L. McElroy, Cognizant QA 

Other Attendees 

R. E. Merriman, Electrical Engineer 
J. L. Wilk, Inshumentation Engineer' 

DESIGN REVIEW 

W. J. Powell, Design Authority 
R. W. Reed, Design Authority Manager 
S. H. Rifaey, Manager, Equipment Engineering 
C. C. Scaief, Insbumentation Engineer 

Page 1 

Page 2 

. 

Prepare a new USQ for this ECN, remove the USQ reference from block 13a and place the USQ 
number in Block 4. 
Revise the date in Block 5. 
Enter the Work Package No. in Block 12b. 
Add the following note to Block 14b" Formal Design Review was selected in accordance with "I- 
IP-0842, Vol. IV, Section 3.14." 
Add M. H. Brown and T. C. Oten to Block 15, and verify that MSINs are correct. 

In Block 19, check the box for Safety Equipment List, and remove the check in the box for Electric 
Circuit Schedule. 
In Block 20, add a reference to HNF-SD-WM-SEL-040, Rev. 1, and the note, "Project to modify 
documents checked in Block 19. 
In Block 20, add M. F. Erhart next to "Other," verify that MSINs are correct, and replace R. L. 
Schlosser with T. C. Oten. 

Page 3 - Add a discussion of the "HOLDS" in the ECN and explain why they are required. 

Timothy C. Oten 
04/12/99 
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Page 7 - Add a "HOLD" cloud around the Variable Frequency Drive (VFD). 

Page 8 

Page 9 

Add the 225A breaker (BKR-115) to the Parts List, including the Mfg.iMode1 number 
Add a "HOLD" cloud around the VFD, Item 3. 

Note 8 of "ECN REFERENCE NOTES" will be added to the existing notes on the drawing and will be 
revised to read " New grounding cables shall be 4/0 bare copper cadwelded to existing 518" steel cable 
unless otherwise noted. Install buried ground cable a minimum of 24" below grade." Additionally, a 
notation stating " SEE NOTE 8 " will be added to the section of the drawing that depicts the new 
ground cable. The first seven notes identified under "ECN REFERENCE NOTES" will be deleted 
from this page since they are already notes on the drawing. 
Revise the drawing to show the instrument panel and the leak detection enclosure on two separate 
support structures. 

Page 10 - Label the Fire Alarm Panel. 

Page 11 

Page 16 - Revise the Phase A power subtotal in the Table. 

Page 17 - Show the Phase A power requirement for the SY 101 transfer pump control panel on this Table. 

Page 18 

Page 19 

Page 20 
Add the Load Center identification number. 
6.00 should read 6" for the depth below grade. 

Page 22 - 6.00 should read 6" for the depth below grade 

Page 24 - Show conduit SY-135 as being deleted. 

Page 26 -Add a ECN Reference Note to hold installation of wire nms until the related piece of equipment 
is installed and the wire can be terminated. 

Specify that RTV will be used to seal new conduit access openings in trenway. 
Correct spelling of"  burial " in the Reference Note. 

Revise the LDSTA tag number. 
Revise the drawing to indicate that the LD-CABLE is "BY OTHERS." 
Show location of the leak detection box adjacent to transfer pipe. 

Add a Reference Note to "Coordinate installation of conduit with the installation of the transfer line." 
Revise the LDSTA tag number. 
Verify that the size is correct for conduit SY-564-NL. 
Show the new conduit routing and enclosure on the drawing. 

Timothy C. Oten 
04/12/99 
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OTHER COMMENTS 
"HOLDS" are only required to be placed on the variable speed drive installation, pages 7 and 10. 
Redundant pressure switches will be required in the PPP to sense leakage between the water system 
and the waste transfer system piping (Action Item 99-015-001). 
The leak detection panel in the DACS trailer will be Safety Class to provide redundant annunciation 
for Operations (Action Item 99-015-002). 

The meeting was adjourned 

Timothy C. Oten 
04/12/99 
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241 -SY-101 TRANSFER RAPID MITIGATION SYSTEM ECN 
653826 REVISION TO SPECIFICATION FOR SY-101 MOBILE 
WATER SUPPORT SKID, HNF-4043, DESIGN REVIEW 

MEETING MINUTES 

Prepared by R. L. Schlosser 

1163 BLDG, CONFERENCE ROOM 274 

April 13, 1999 

Design Review Team Members 

R. L. Schlosser, Chairman, Session Secretary 
M. L. McElroy, Cognizant QA 
W. J. Powell, Design Authority 

Other Attendees 
P. Bartley, 
T. Benegas, SY-101 Design Lead 
J. R. Biggs, Operations Representative 
R. Merriman, SY-IO1 Design Engineer 

R. W. Reed, Cognizant Manager 
H. H. Ziada, Structural and Rigging 

G. Wilk, SY-IO1 Design Egineer 
K. S. Witwer, SY-101 DesignEngineer 

DESIGN REVIEW 

Keith Witwer presented changes to the Mobile Water Support Skid Specification, HNF-4043, included in a 
proposed Engineering Change Notice, ECN 653826. The major change encompassed by this ECN is the 
addition of a remotely located valve stand and location of various safety-related components at the valve 
stand. In addition, the ECN incorporates several minor modifications including equipment numbering and 
reworded text. 

The committee requested that the ECN distribution be extended to include appropriate personnel including 
Mark H Brown, SY Tank Farm Cognizant Engineer, Operations Procedure writers, and Maintenance 
Engineering to ensure that appropriate interface requirements are satisfied. The design team agreed. 
(Action Item 990413-1) 

The committee questioned coordination of the ECN changes with ECN 647721 for electrical changes. Ray 
Memman, design engineer for the electrical ECN provided assurance that the two ECNs were coordinated. 
(Action Item 990413-2) 

The committee requested that the connection hose lengths be added at the hose reel (HRl and HR2) 
I locations and the connection to the Rapid Mitigation System P&ID on Drawing H-14-103657, Sheet 1. 

The design team agreed. (Action Item 990413-3) 

The committee recommended removal of a drain line with drain valve V-412. The location identified is not 
a low point of the system, low point drainage is provided through drain valve V-411. The design team 
agreed. (Action Item 990413-4) 

R. L. Schlosser 
511Ol99 
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The committee recommended that testing of the skid and low point drains be added to the system 
Acceptance Test Procedure. The design team agreed. (Action Item 990413-5) 

The committee required text changes in Section 3.3 of the specification, to include re-evaluation of the 
structural analysis performed by the Buyer to provide design configuration sketches for the remote valve 
stand. The design team agreed. (Action Item 990413-6) 

The committee required specification of submittals required to complete the Buyer supplied re-analysis 
identified in Section 3.3. The design team agreed. (Action Item 990413-7) 

Since component identification tagging is applied based on reference Hanford drawings, the committee 
suggested that component tagging requirements be removed from the scope of the specification, in 
particular as required by the Water Supply Valve & Instrument Stand and Water Supply Spool Piece 
sketches. It was recommended that tagging be performed after the vendor submitted drawings were 
converted to Hanford drawings. The design team agreed. (Action Item 990413-8) 

The committee required addition of flange bolting requirements to the remote valve stand specification 
requirements to control assembly of various govemment furnished equipment. The design team agreed to 
add a requirement to assemble the flowmeter and pressure transducer using manufacturer’s recommended 
torque requirements. (Action Item 990413-9) 

The committee recommended that the specification require the weight of the valve stand assembly be 
permanently marked on the completed assembly. The design team agreed. (Action Item 990413-10) 

The design review chairman summarized the action items and polled the review team identifying no 
HOLD point items. The review team members agreed that the action items could be closed by review of 
the modified ECN by the chairman, with the chairman’s signature on the ECN as record of acceptable 
closure. The meeting was adjourned. 

R. L. Schlosser 
5/10/99 
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241-SY-101 RAPID MITIGATION SYSTEM, FORMAL DESIGN 
REVIEW 

MEETING MINUTES 

Prepared by Shakir Zaman 

Building 1163, CONFERENCE ROOM 272 

Design Review Team Members 

April 29-30,1999 

R. L. Schlosser, Chairman 
S .  U. Zaman, SecretaryEquipment Engineering 
M. G. Al-Wazani, Electrical Engineering 
R. W. Reed, Cognizant Engineering Manager 
L. S .  Krogsmd, Nuclear Safety 
T. Oten, Equipment Engineering . 
H. H. Ziada, Structural and Rigging 
Lou. Pokos, Equipment Engineering 
Michael McElroy, Quality Engineering 
Rick Huckfeldt, Safety 

Other Attendees 

Jeny Wilk, I&C 
Carl Hanson, Engineering Manager 
Peter Titzler, Design Engineer 
Glenn Pierce, Compliance Matrices 

Joe Meacham, Nuclear Safety and Licensing 
W.J. Powell, Design Authority 
Mark H. Brown, Cognizant Engineer 
Shafik Rifaey, Equipment Engineering 
Tim. Oten, Equipment Engineering 
Michael1 Erhart, Cognizant Engineer 
Daniel A. Reynolds, Process Control 
Craig Shaw, Retrieval Engineering 
Bob. Giordano, Radiological Engineering 

Carl W. Holmes, Electrical/I&C 
Gary L. Hickman, I&C 
Larry Kripps, Nuclear Safety and Licensing 

DESIGN REVIEW 

The chairman presented an overview of the two day design review for the 241-SY-101 
RAPID Mitigation System Final design, the approach to review, comments, resolution in 
relationship to the Performance Agreement (PA) of June 1". 1999. He stated that 
presently there are 19 unresolved items from the previous design review meeting; 9 of 
them are awaiting response from the process engineering. Some critical issues and hold 
points such as pump performance should be closed through this final design review. He 
also stated that the remaining issues need team consensus. Any additional comments 
should be submitted no later than Tuesday, the May 4Ih. In order to meet the PA 
milestone. 

Shakir Zarnan 
05/17l99 
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The Nuclear Safety and Licensing presented the new controls associated with the W I D  
Mitigation design. It was the team consensus that these controls have already be 
subjected to a review and approval by Nuclear Safety and Licensing with the appropriate 
review by other departments and therefore are outside the purview of this design review 
team i.e. no approval by this design review team is required. Furthermore, these new 
controls are not to be a part of the Authorization Basis (AB) and no approval is required 
from the DOE. These controls are voluntary, contractor imposed internal controls and 
will be incorporated in HNF-1266 manual as required over and above the AB controls. 

It was the team consensus that the control for the water addition should remain as 
manual. 

An issue, raised by Craig Shaw, is that the waste temperature trapped in the pump may 
rise to a high temperature due to high winding/oil temperature. This has not been 
analyzed yet. This analysis needs to be performed. 

The rest of the open items are included in the attached RCR 

Shakir Zaman 
05/17/99 
C:\windows\TEMP\DRG 9 9 0 4 2 9 . d ~  
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CONTROL DECISION RECORD . 
TANK 241-SY-101 WASTE TRANSFER 

1.0 Introduction 

Control decision meetings for the transfer ofwaste from Tank 241-SY-101 to 
Tank 241-SY-102 were held onMarch 15 and 16, 1999. The agenda for the control 
decision meetings is included in Enclosure 1, and a list of meeting attendees is included 
in Enclosure 2 

The purpose ofthe control decision meetings was to  identify existing controls and/or 
select new controls to protect the public, onsite workers, facility workers, and the 
environment from potential hazardous conditions and postulated accidents for a 
Tank 241-SY-101 waste transfer Controls include safety-class and safety-significant 
structures, systems, and components (SSCs), technical safety requirements (TSRS), and 
other controls that provide defense-in-depth or environmental protection 

The scope of the control decision meetings covered waste transfers from- 
Tank 241-SY-101 to Tank241-SY-102 that are planned to  remediate the 
Tank 241-SY-101 surface-level rise condition (see Tank 241-SY-IOI Surface-Level-Rise 
RemediarioJzProjecf Plan, KNF-3824) The first waste transfer will move approximately 
380,000 to 570,000 liters (100,000 to 150,000 gallons) ofwaste and is schedule for 
September 1999. The possible back dilution of Tank 241-SY-101 waste with water 
following the waste transfer was not within the scope of the control decision meetings 

The control decision meetings were conducted in accordance with the established and 
approved process and criteria described in the Tank Waste Remediation System (TWRS) 
Basis for Interim Operation (€DE-SD-W-BIO-001). A summary ofthe control 
decision process and criteria was presented at the start of the control decision meetings 
and is included inEnclosure 3. Control decisions were based on the best available 
information from the waste transfer hazard and accident analyses and on the technical 
expertise and experience of the meeting participants. Decisions were made by consensus. 

Subsequent to the March 15 and 16, 1999 control decision meetings, several revisions to 
controls occurred Control revisions were based on the results of actions assigned at the 
meetings (1 e ,  a subsequent design decision to provide a passive siphon break and a 
subsequent decision on the specific instrument systems that will be used to measure the 
quantity ofwaste transferred from Tank 241-SY-101). Arevision also resulted from the 
resolution of a subsequent safety classification issue raised by the TWRS Design 
Authority (i e., safety-class versus safety-significant SSC instrument systems to measure 
the quantity of waste transferred from Tank 241-SY-101) These control revisions and 
their bases are specifically identified in the summary of the control decision discussions 
in Section 3. 

2 
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In  addition, the control decisions were reviewed against the final waste transfer design 
and the final documented waste transfer hazard and accident analyses since these were 
not completed until after theMarch 15 and 16, 1999 meetings. (Insert sentence, if 
required, identiiing any control revisions based on this review- eg. ,  ammonia 
controls?). These control revisions and their bases are also specifically identified in the 
Section 3 summary of the control decision discussions. (Replace the Zatter sentence with 
one that states “No control revisions resulted f rom these reviovs” depending on review 
results.) 

Section 2 is an overview ofthe meeting presentations. The presentations described the 
Tank 241-SY-101 waste transfer system design and operation and the results of the waste 
transfer hazard and accident analyses. The presentations provided the background and 
the basis for the subsequent control decision discussions. Copies of the presentations are 
included in the enclosures to this Control Decision Record. 

Section 3 is a summary of the control decision discussions on the representative accidents 
and the associated represented hazardous conditions that were considered at the March 15 
and 16, 1999 meetings. The discussion summary identifies the controls that were 
considered, and the reasons why specific controls were selected or not selected. 

Attachment 1 is a summary of new controls for the Tank 241-SY-101 waste transfer. 
Attachments 2-7 contain the individual control decision records of the selected safety 
SSCs, TSRs, and defense-in-depth controls for each representative accident, and the 
associated represented hazardous conditions, considered at the control decision meetings. 

2.0 Overview of Presentations on the Waste Transfer System Design and 
Operation and theHazard and Accident Analyses 

The first presentation described the current design and planned operation ofthe 
Tank 241-SY-101 waste transfer system (see Enclosure 4). This design and operation 
information was used as the basis for the control decisions at the March 15 and 16, 1999 
meetings. Subsequent to the control decision meetings, the waste transfer system design 
was finalize at the final waste transfer system design review on April 29 and 30, 1999 
(To be confirmed). The final design of the waste transfer system was reviewed to 
determine whether any design revisions occurred subsequent to March 15 and 16, 1999 
that could affect the control decisions. The results of this review are included in the 
Section 3.0 control decision discussion summary. 

The next presentations provided an overview (Enclosure 5) and the results (Enclosure 6) 
of the hazard analysis performed on the Tank 241-SY-101 waste transfer. The hazardous 
conditions resulting firom the hazard analysis included the following. 

1. Hazardous conditions having potential onsite or offsite consequences addressed by 
the Authorization Basis, but presenting control allocation concerns (i.e., hazardous 
conditions that after the allocation of existing controls were either a) judged to 
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potentially require additional controls orb)  determined to pose issues with respect 
to the application of existing controls). (See Enclosure 6, Part 1) 

2. Hazardous conditions having potential onsite or offsite consequences addressed by 
the Authorization Basis (Le., hazardous conditions that after the allocation of 
existing controls were judged to be acceptably prevented or mitigated). (See 
Enclosure 6, Part 2) 

3. Hazardous conditions having no consequences or consequences impacting only the 
facility worker. (SeeEnclosure 6, Part 3) 

Analyses demonstrating that existing controls acceptably prevent or mitigate hazardous 
conditions for the Tank 241-SY-101 waste transfer (i.e., hazardous conditions in the 
second group above) were presented (see Enclosures 7 and 8). These analyses were 
finalized subsequent to the control decision meeting and are documented in Transfer 
Accidenf Analysis for IOI-SY Small Transfers ("F-4302). KNF-4302 was reviewed to 
determine whether any revisions occurred subsequent to the control decision meetings 
that could affect the control decisions. The results of this review are included in the 
Section3.0 control decision discussion summary. 

Note: Prior to the March 15 and 16, 1999 control decision meetings, a group of 
individuals with knowledge of the existing Authorization Basis and the 
Tank 241-SY-101 waste transfer hazard analysis met to review all of the 
hazardous conditions with potential onsite or offsite consequences ( S 2  and S3, 
respectively). At this meeting, existing controls were allocated to these hazardous 
conditions and the hazardous conditions were placed in either the first or second 
group above. This enabled the control decision meetings to focus on hazardous 
conditions that required control determinations. Subsequent to the control 
decision meetings, another group of knowledgeable individuals reviewed all of 
the hazardous conditions with facility worker consequences that are anticipated 
(Sl, F3), and all ofthe hazardous conditions with potentially significant 
environmental consequences (E2 and E3). The purpose of this review was to 
identify the need for additional controls to  protect facility workers or the 
environment for the Tank 241-SY-101 waste transfer. No new facilityworker or 
environmental controls were identified from this review (Le., existing controls in 
the AuthorizationBasis and new Tank 241-SY-lOl.controls acceptably provide 
for protection of facility workers and environment). 

Presentations were then made providing the results of accident analyses of representative 
flammable gas accidents for the Tank 241-SY-101 waste transfer. These included 
presentations on the following. 

The estimated risk (i.e., frequency and consequences) of representative flammable 
gas accidents from the existing Authorization Basis @nclosure 9) 
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Postulated gas release mechanisms from the Tank 241-SY-101 crust, and gas 
release models developed for estimating potential crust gas releases from waste 
transfer operations and activities (Enclosure 10) 

Tank 241-SY-101 waste transfer flammable gas accident results from the Refined 
Safety Analysis Tool (Enclosure 11) 

The above accident analyses were finalized subsequent to the control decision meetings 
and are documented in Flammable Gas Calculation Note for IOI-SY Small Transfer 
("F-4333). "F-4333 was reviewed to determine whether any revisions occurred 
subsequent to the control decision meetings that could affect the control decisions. The 
results ofthis review are included in the Section 3.0 control decision discussion 
summary. 

3.0 Control Decision Discussion Summary 

Based on the Tank 241-SY-101 waste transfer hazard and accident analyses, control 
decisions were required for the following three new representative flammable gas 
accident scenarios, and the potential hazardousconditions that these accident sceearios 
represented 

0 

Flammable gas deflagration - induced gas release from crust disturbance 
Flammable gas deflagration - induced gas release from crust dissolution 
Flammable gas deflagration - buoyant displacement gas release event plus 
additional gas release from the crust 

In  addition, control decisions were required for potential hazardous conditions that were 
represented by the following existing representative accidents, but where issues were 
identified concerning whether existing controls acceptably prevented and/or mitigated the 
hazardous conditions. 

Flammable gas deflagration - general 
Spray leak in structure or from overground transfer line 
Surface leak resulting in pool 

A summary of the March 15 and 16, 1999 control decision meeting discussions (and 
subsequent reviews and revisions, as appropriate) for these representative accidents and 
the potential hazardous conditions that th,ey represented is presented in the rest of this 
section. 

3.1 

The representative accident is a flammable gas deflagration due to an induced gas release 
caused by operations and activities that disturb the Tank 241-SY-101 crust (e.g , waste 
transfer pump installation, crust disturbance as the waste level falls during the transfer) 
with subsequent ignition. A list of existing controls that may prevent or mitigate this 

Flammable Gas Deflagration -Induced Gas Release from Crust Disturbance 
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representative accident was made, and then possible new controls were identified and 
evaluated. Following the selection of controls for the representative accident, the 
potential hazardous conditions represented by this accident (see Enclosure 6, Part 1) were 
reviewed and additional controls were selected, if necessary. The control decision 
discussions are summarized below, and the selected controls are presented in 
Attachment 2. 

Existing Controls 
0 

Safety SSCs - Safety Class (SC): DST/AWF Ventilation 
SC: Tank 241-SY-101 Hydrogen Monitor (7500 ppm*) 
SC: Tank 241-SY-101 Ammonia Monitor (3000 ppm*) 

* Maximum gas concentrations in the LA-UR-92-3196 Level I controls 
for mixer pump operation 

TSRs -Limiting Condition for Operation (LCO) 3.2.1: DST and A W  Ventilation ' 
System 

Level I mixer pump controls) 
- Administrative Control (AC) 5.9: Flammability Controls (LA-UR-92-3 196 

Supplemental Controls (Wagoner 1998) 

Note: For this representative accident, the mixer pump controls were assumed to 
effectively control gas retention at depth and, therefore, the only postulated 
gas releases are from the crust. 

Possible New Controls 

Waste level - This control was proposed to protect accident analysis assumptions. This 
control was not selected based on a consensus that the accident analysis should 
include sensitively studies for expected waste levels, and if the waste levels assumed 
in the accident analysis were exceeded, an Unreviewed Safety Question (USQ) 
evaluation would be triggered. 

Minimum Ventilation System Flowrate (400 cfm or higher) -The LA-UR-92-3 196 
Level I1 controls include a 400 cfm minimum ventilation system flowrate 
requirement. The Refined Safety Analysis Tool analysis showed that the risk from a 
flammable gas deflagration was not sensitive to ventilation flowrate (analyses 
performed for 200,400 and 600 cfm - see Enclosure 11 and HNF-4333). The 
consensus was that this control should remain as a Level I1 control. 

Flammable gas monitoring (during tank operations and activities that could disturb the 
crust) -The existing TSR AC 5.1 1 flammable gas monitoring controls are not 
applicable to Tank 241-SY-101, and the LA-UR-92-3196 Level I controls on 
hydrogen and ammonia monitoring are associated with mixer pump operation. The 
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consensus was that flammable gas monitoring be selected as a TSR-level control (i e ,  
to expand the applicability ofAC 5.11 to include Tank 241-SY-101 and/or elevate 
and augment the LA-UR-92-3 196 Level I1 flammable gas monitoring controls). 
There was some discussion on whether there should be a n L C 0  on the hydrogen and 
ammonia monitoring systems, but the consensus was for a flammable gas monitoring 
program (Le, an AC) consistent with other TWRS facilities 

Ignition Controls - The existing TSR AC 5.10 ignition controls are not applicable to 
Tank 241-SY-101. Ignition controls were selected by consensus as a TSR-level 
control (Le., to expand the applicability of AC 5.10 to include Tank 241-SY-101 
and/or elevate and augment the LA-UR-92-3 196 Level I1 ignition controls). 

Water Addition Controls (location, rate, volume, temperature) - The consensus was 
that water addition controls should remain as LA-UR-92-3 196 Level I1 controls. 
Flammable gas monitoring was the preferred control because it provides a direct 
measure of the gas release hazard and addresses all gas release mechanisms from the 
crust. There was some discussion of an interlock to automatically stop water addition 
on high hydrogen concentration, but the discussion was deferred to the representative 
flammable gas deflagration crust dissolution accident (see Section 3.2) - 

Mixer Pump Not Operating (during operations and activities that could disturb the 
crust) - This control was proposed to protect accident analysis assumptions This is a 
LA-UR-92-3196 Level I1 control, and the consensus was that it should remain as a 
Level IX control because flammable gas monitoring, which was selected as a control, 
addresses cumulative gas release mechanisms 

Waste Disturbance Size Limits - The difficulty in limiting the size of a waste 
disturbance, and the impracticality of monitoring for compliance, led to a consensus 
not to select this control. 

Inerting - Although information on the feasibility of inerting Tank 241-SY-101 
included in Enclosure 12 was not formally presented at the meeting, the cost and time 
to implement an inerting system for Tank 241-SY-101 were recognized as major 
factors against this control. The cost estimate in Enclosure 12 is close to $2 million 
dollars, and implementation of an inerting system would add significant complexity 
and risk to the efforts to remediate the Tank 241-SY-101 surface level rise condition. 
In addition, the Refined Safety Analysis Tool analysis showed that an inerted tank 
does not significantly reduce the risk of a flammable gas deflagration (seeEnclosure 
11 and the HNF-4333) Based on these considerations, the consensus was that 
inerting Tank 241-SY-101 not be selected as a control 

Video Camera Monitoring - The consensus was that video camera monitoring should 
be implemented as a defense-in-depth control recognizing the value of observing 
crust behavior, but the difficulty of defining criteria that would prompt ceasing 
operations and activities 
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Time Delay from Mixer Pump Operation - The LA-UR-92-3196 Level 11 controls 
include an intrusive control that requires that there be at least a 4 hour waiting period 
following the last activity that can induce a gas release. The consensus was that this 
control should remain as a Level I1 control, because flammable gas monitoring, which 
was selected as a control, addresses the potential for overlapping gas release events. 

Dome Pressure Monitoring - This is a LA-UR-92-3 196 Level II control to detect large, 
rapid gas release events [i e ,  a buoyant displacement gas release event (BD GRE)] 
While dome pressure monitoring provides a faster indication of a BD GRE than 
flammable gas monitoring, the consensus was that it would likely not detect gas 
releases due to crust disturbances since these would not be expected to significantly 
increase the tank dome pressure. 

Attachment 2 is the control decision record ofthe safety SSCs, TSRs, and defense-in- 
depth controls selected to prevent potential flammable gas deflagration hazardous 
conditions and postulated accidents caused by induced gas releases from crust 
disturbance. 

- 3.2 Flammable Gas Deflaeration - Induced Gas Release from Crust Dissolution . _ .  

The representative accident is a flammable gas deflagration due to an induced gas release 
caused by dissolution of the Tank 241-SY-101 crust from planned or inadvertent water 
addition with subsequent ignition. A list of existing controls that may prevent or mitigate 
this representative accident was made (including the controls selected above for the 
flammable gas deflagration crust disturbance accident), and then possible new controls 
were identified and evaluated Following the selection of controls for the representative 
accident, the potential hazardous conditions represented by this accident (see 
Enclosure 6. Part 1) were reviewed and additional controls were selected, if necessary. 
The control decision discussions are summarized below, and the selected controls are 
presented in Attachment 3. 

Existing Controls 

Safety SSCs - S C  DST/AWF Ventilation 
SC: Tank 241-SY-101 Hydrogen Monitor (7500 ppm*) 
SC: Tank 241-SY-101 Ammonia Monitor (3000 ppm*) 

* Maximum gas concentrations in the LA-UR-92-3 196 Level I controls 
for mixer pump operation 

TSRs -LCO 3.2.1: DST and AWF Ventilation System 
AC 5.9: Flammability Controls (LAUR-92-3 196 Level I mixer pump controls) 
Supplemental Controls (Wagoner 1998) 
Tank 241-SY-101 Ignition Controls 
Tank 241-SY-101 Flammable Gas Monitoring Controls 
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Note: For this representative accident, the mixer pump controls were assumed to 
effectively control gas retention at depth and, therefore, the only postulated 
gas releases are from the crust. 

Possible New Controls 

Maximum Dilution Flow Rate -Based on the developed gas release model, the 
maximum water addition flow rate would have to be around 20 gpm or less to ensure 
that the Lower Flammability Limit (LFL) would not be exceeded. (The actual flow 
rate is dependent on the crust bubble slurry void fraction - seem-4333 . )  This low 
dilution water flow rate would place a significant constraint on the Tank 241-SY-101 
waste transfer. The consensus was that flammable gas monitoring was the preferred 
control because it provides a direct measure of the gas release hazard and addresses 
all gas release mechanisms from the crust. 

Maximum Dilution Quantity Without Waste Flow - This control was to limit the total 
quantity of dilution water that could inadvertently be added to Tank 241-SY-101. 
The control was based on the developed gas release model that showed it takes more 
than 1000 gallons ofwater added under the crust to reach the LFL. (The actual 
quantity ofwater is dependent on the water flow rate and the crust bubble slurry void 
fraction - see "F-4333.) The concept for this control was to make the capacity of 
the water reservoir on the waste transfer dilution water skid the same as the maximum 
quantity of dilution water that could be added without waste transfer flow, and to  
provide an automatic interlock that shut off the service water supply to the dilution 
water skid on detecting loss of waste transfer flow. The design for this control would 
have been complex to address all of the postulated inadvertent water addition 
scenarios. It would also have required bypass of the interlock to refill the dilution 
skid water reservoir prior to each waste transfer pump startup. This would have 
introduced the opportunity for human errors. The consensus was that flammable gas 
monitoring with operator action to isolate water sources to Tank 241-SY-101 on high 
flammable gas concentration was the preferred control (see below). 

Flammable Gas Monitoring - This selected control requires flammable gas monitoring 
whenever there is a planned water addition or whenever there is a potential for an 
inadvertent water addition to Tank 241-SY-101. I f  high flammable gas 
concentrations are detected (i.e., 25% of the LFL), water sources thaf are or could be 
adding water to Tank 241-SY-101 would be isolated (Le., valves closed and/or lines 
disconnected). There was considerable discussion on whether isolation of the waste 
transfer dilution water line should be automatic or could be done by operator action. 
The gas release model showed that there should be at least 30 minutes between when 
25% of the LFL is reached and when 100% of the LFL is reached. (The actual time is 
dependent on the water flow rate and the crust bubble slurry void fraction - see HNF- 
4333.) Based on these conservative gas release model results, the consensus was that 
operator action to isolate the dilution water line was acceptable. Operator action also 
allowed the ability to backflush the waste transfer line into Tank 241-SY-102 while 
still isolating the dilution water line to Tank 241-SY-101. The Tank 241-SY-101 

' 
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Surface-Level-Rise Remediation Project, however, assigned an action to develop a 
parallel path for the possible incorporation of an automatic dilution water line 
isolation interlock. 

Minimum Ventilation System Flowrate (400 cfm or higher) - See the,discussion for the 
flammable gas deflagration crust disturbance accident. 

Attachment 3 is the control decision record of the safety SSCs, TSRs, and defense-in- 
depth controls selected to prevent potential flammable gas deflagration hazardous 
conditions and postulated accidents caused by induced gas releases from crust 
dissolution. 

3.3 Flammable Gas Deflagration -Buoyant Displacement Gas Release Event plus 
Additional Gas Release from the Crust 

The representative accident is a flammable gas deflagration due to an operation or 
activity that causes the mixer pump to become inoperable with a resulting subsequent BD 
GRE and ignition A list of existing controls that may prevent or mitigate this 
representative accident was made (including controls selected above for the flammable 
gas deflagration crust disturbance and dissolution accidents), and then possible new 
controls were identified and evaluated Following the selection of controls for the 
representative accident, the potential hazardous conditions represented by this accident 
(see Enclosure 6, Part 1) were reviewed and additional controls were selected, if 
necessary. The control decision discussions are summarized below, and the selected 
controls are presented in Attachment 4. 

Existing Controls 

Safety SSCs - S C  DST/AWF Ventilation 
SC: Tank 241-SY-101 Hydrogen Monitor 
SC: Tank 241-SY-101 Ammonia Monitor 

TSRs -Tank 241-SY-101 Ignition Controls 
Tank 241-SY-101 Flammable Gas Monitoring Controls 

Possible New Controls 

Waste Volume Transfer - This control was selected by consensus. The control requires 
the calculation of the quantity ofwaste that can be transfeKed and maintain mixer 
pump operability (i e., maintain a sufficient distance between the bottom ofthe crust 
and the mixer pump suction to ensure that the mixer pump continues to perform its 
safety hnction of controlling gas retention at depth and preventing BD GREs). 
Based on analysis presented at the control decision meeting (Enclosure 13 - see also 
"F-333), mixer pump operability should not be affected as long as the bottom Of 
the crust is at least one (1) foot above the mixer pump suction. However, there are 
uncertainties in measuring the bottom of the crust, including level monitoring system 

10 



HNF-4519 
Revirion 0 

M-12 

accuracy, and downward growth of the crust subsequent to the waste transfer that 
must be considered in calculating the maximum permissible waste transfer. The Tank 
241-SY-101 waste transfer must then be monitored, and the transfer ofwaste limited 
to the maximum calculated quantity. 

Tank 241-SY-101 Waste Level -This control has the same objective as the selected 
control on calculating, monitoring, and limiting waste transfer volume However, the 
consensus was that the selected control was preferred versus simply establishing a 
lower limit on the level of the crust bottom 

Mixer Pump Performance - Since it was judged as providing significant defense-in- 
depth with respect to ensuring mixer pump operability, the consensus was to elevate 
the monitoring of mixer performance to a TSR-level control. The control requires 
monitoring of mixer pump performance, including monitoring parameters such as 
pump motor current, pump discharge pressure, and the response of waste 
thermocouples to mixer pump operation The monitoring results are to be reviewed 
periodically (at least quarterly) by the Test Review Group (TRG) for signs of mixer 
pump performance degradation (i e ,  loss of mixer pump capability to control gas 
retention at depth and the prevent BD GREs). If signs of degraded mixer pump 
performance are detected, the TRG would direct corrective action to restore mixer 
pump performance, such as the addition ofwater to Tank 241-SY-101. 

Instrument Systems - At the March 15 and 16, 1999 control decision meetings, 
instrument systems required to implement the selected TSR-level control on 
calculating, monitoring, and limiting waste transfers from Tank 241-SY-101 to Tank 
241-SY-102 (see above) were identified as safety-significant SSCs. Subsequent to 
the control decision meetings, the safety-significant classification was questioned by 
the TWRS Design Authority. On the basis that these instrument systems are essential 
to implement a control that protects against an accident with consequences that could 
exceed offsite risk evaluation guidelines, the instrument system classification was 
revised to  safety-class. Also, the selection of the specific instrument systems to 
implement the control was made by cognizant design and operations personnel 
subsequent to the meeting (i.e., the Tank 241-SY-102 level detection system and the 
dilution water flow totalizer). Because there is no installed system that can directly 
measure the bottom of the crust, no specific instrument system was identified as 
safety-class for this measurement. However, existing TSR AC 5.19 on process 
instrumentation and measuring and test equipment will ensure the performance of 
whatever instrument system(s) is(are) used to measure the level of the bottom of the 
crust. 

. 

Siphon Break-Siphoning ofwaste from Tank 241-SY-101 to Tank 241-SY-102 is a 
concern since it could lead to the inadvertent transfer of waste and mixer pump 
inoperability. At the time of the control decision meetings, the waste transfer system 
design required operator action to initiate a siphon break following shutdown of the 
waste transfer pump With this design, the time to initiate the siphon break 
(30 minutes) was required to be accounted for in the implementation ofthe selected 
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waste volume transfer control (see above). The Tank 241-SY-101 Surface-Level- 
Rise Remediation Project was assigned an action to assess the possibility of including 
a passive siphon break in the waste transfer system design Based on theproject 
assessment, the waste transfer system design was revised to incorporate a passive 
siphon break. The passive siphon break was designated safety-crass since its failure 
could lead to inoperability of the mixer pump which could cause the representative 
accident whose consequences could exceed offsite risk evaluation guidelines. 

Attachment 4 is the control decision record of the safety SSCs, TSRs, and defense-in- 
depth controls selected for this representative accident. 

3.4 

The waste transfer hazard analysis resulted in a hazardous condition that was represented. 
by the existing representative flammable gas deflagration accident for double-shelled 
tanks (DSTs) (see Enclosure 6, Part 1) Because the existing TSR AC 5.10 ignition 
controls and AC 5.11 flammable gas monitoring controls do not apply to Tank241-SY- 
101, this hazardous condition was identified for consideration at the control decision 
meetings With the existing flammability controls and the new Tank 241-SY-101 TSR- 
level ignition and flammable gas monitoring controls selected above for other Tank 241- 
SY-101 flammable gas deflagration accident scenarios, the control decision meeting 
consensus was that these controls (see Attachment 5 )  were sufficient to control this 
potential hazardous condition 

3.5 

The waste transfer hazard analysis resulted in a number of hazardous conditions that were 
represented by the existing representative spray leak accident, but where issues were 
identified concerning whether existing controls acceptably prevented andor mitigated 
these hazardous conditions (see Enclosure 6, Part 1). The concerns generally resulted 
because the Tank 241-SY 101 waste transfer design included an above ground 
Prefabricated Pump Pit (p3) and a special Tank 241-SY-102-007 riser drop leg enclosure 
design where the overground transfer line entered Tank 241-SY-102. Attachment 6 
presents the consensus on controls that are unique to the Tank 241-SY-101 waste 
transfer. The safety-functions for the P3, overground transfer encasement and 
connections, and the riser 241-SY-102-007 drop leg enclosure were taken from the safety 
functions in the TWRS Final Safety Analysis Report (FSAR) for the above ground 
portion of waste transfer associated structures (e.g., pits). 

Flammable Gas Deflagration - General 

Spray Leak in Structure or from Overeround Transfer Line 

' 

. 

There was discussion on whether the P3, overground transfer encasement and 
connections, and riser 241-SY-102-007 drop leg enclosure were required to maintain 
their safety function for design basis high wind and seismic events. The structures were 
already being designed to meet design basis high wind (and associated missiles) criteria 
and, therefore, this requirement was imposed. The consensus was that these structures 
need not be seismically qualified, leaving only the existing TSR AC 5.14 emergency 
preparedness control to mitigate the potential consequences of a seismic event. This was 
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justified for several reasons First, there is a low likelihood of a seismic event during a 
Tank 241-SY-101 waste transfer. Second, designing the P3 and the riser 241-SY-102- 
007 drop leg enclosure to meet seismic criteria would be difficult, with potentially 
significant cost and schedule impacts 

Leak detectors in the riser 241-SY-102-007 drop leg enclosure were also discussed, but 
the consensus was that they were not required for safety. A requirement was imposed, 
however, that the riser 241-SY-102-007 drop leg enclosure and the overground transfer 
encasement and connections be designed to withstand the maximum pressure resulting if 
the drain to Tank 241-SY-102 is plugged and the waste backs up the overground transfer 
encasement to theP3. 

3.6 

See the control decision meeting discussion ofthe spray leak accident in Section 3.5 and 
Attachment 7 for the resulting safety SSCs, TSRs, and defense-in-depth controls that are 
unique to the Tank 241-SY-101 waste transfer. 
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Attachment 1 

Summary ofNew Tank 241-SY-101 Waste Transfer Controls 

Consists of 6 Pages 
(Including this Coversheet) 
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DEFENSE I N  DEPTH CONTROLS 

The only new defense-in-depth control identified for the Tank 241-SY-101 waste transfer: 

Video camera monitoring during the waste transfer and during associated activities that involve 
crust disturbance or dissolution 
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Control DecisionRecord for Tank 241-SY-101 Waste Transfer for 
Flammable Gas Deflagration - Induced Gas Release from Crust Disturbance 
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_ .  

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER 

HAZARD/ACCIDENT: Flammable Gas Deflagration - Induced gas release from crust 
disturbance , 

Structures, Systems, and Components (SSCS) 

Notc: ?he list of safety SSCr below doer not include LeTank 241-SY-101 mixer pump. level monitoring system prersurc 
monitoring system ventilation floumCler, and temperature monitoring system which are required l o  implemmt the Lor 
Alamor National Labomlory (LANL) Safety Asrertmmt (SA) Lcvel I mixer pump controls (LA-UR-923196. Rev. 14a. 
Table 6-3) rincc,thcy do not directly prcvcnl or mitigate potmtial h-dour, conditions and postulatcd accidmts related to thc  
Tank241-W-241 wartelransfer. Opcratianofthe241SY-I01 mixcrpump1oreducethc%cqumcyofaflammablegar 
deflagration by midng and relearing flammable gases gmcrated and trapped inthewarle is asmmcd inthc hazard and 
accident anallyes oftheTank241-SY-101 wartctramfcr. Thhe safqanalyris ofthe wasletranrfer docs however, idmtify 
&dour conditio- and postulated accidents that could reruh in failure of the mixer pump to pcrform itr satctyfundion (see 
flammablc gar denaptions - buoyant displaccrnmt GRE plur additional mst relcnss from the must). 

. 

Swcturer, Systems, and 
Componcnts 

'DSTIAWF Ventilation 

*SY-IO1 Hydrogen Monitor 

*SY-101 Ammonia 
Detection Syslcrn 

Clarri 
sc 
X 

X 

X 

ss 
Snfcty Function 

Maintain flammable grr concentrations in 
lsnkdome spacer, due l o  steady state 
rclcarer, below ZS% ofthc LFL 

Provide indication and alarm for hydrogm 
gar concentration in the Tank241-SY-lOl 
vapor space to the opcrationr staff. 

Detect ammonia inthetanlc 
hcadrpacdexhaust gzs and a l m  on the 
brta'acquisition system (DACS) whcna 
high lcvd of aMllonia exists. 

COWnCnl.5 

lhcDSTand AWF 
ventilation sptnns also 
reducethe "time at 
risk"following a large 
gar rcleare e"e.1 ' 

(GRE). 
An additional safetv 
findionafthe SY-ioI 
hydrogcn monitor is to 
provide ah interlockto 
stop mixer pump 
opcrationifhydrogen 
concmtratio~ reashes 
0.7S% (7,500 pp,?) by 
volume. . . _ -  

SCio safctyclasi 
SS is  safety sigdicant 

Edrling control 

Lns;pPS 
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Technical Safety Requirements (TSRs) 

Not?: New controls appear in bo ld i fa lb .  

(LCO3.2.1) 

92.3196 Level I mixff pump controls 
including supplcmcntzl controls) 
(AC 5.9) 

(Reision toACS.10) 

(AC 5.18) 

*Rocerr Inrtrumcntation and Measuriq 
and Test Equipment , AC5.19 

Existing control 

Safety Function 
Asrurc that steady Itatc release o f  
flammable gas does not accumulate in 
flammable concmtrationr invapor spacer 
o f M S  facilities and I1TUchxe1. 
Armre effective mitigationand d e  
apcrations ofTankZ41-SY-101 with 
respect to flammable gar h-ds. 

Reduce eonscquencrr fiom a possible 
1lEPAfihcrfiilurs by limilingthc 
inventory available for rclcaw. 
Ensurer immenta t ionured  to monitor 
the eoncmtration offlammable gases is 
maintained 

C0mmmt.S 
DSTand AWFvmtilalionsystcm 
operation also rcduccs lhc  "lime at risk" 
following a large gas release svcnt (GRE). 

The LA-UR-923196 Level 1 controls are 
pn'marilyrclatcd to mixnpump 
cpcratidn The Levcl I control on gss 
concmtrations (Le., madmum hydrogen 
concmtration and madmum ammonia 
concmtralion) irlhc only control drdly 
applicable 10 preventing or mitigating 
ptcntial h m d o u s  conditions and 
prtulatcd accidents from the Tank241- 
SY-101 waste transfer. 
Expand nppkabiliry of-fing TSRAC 
5.10 ignirion controlto Tank 2dISY- 
101; elwafe nnd nugmenlLA-UR-92- 
3196LoeIIIignition controlr. 

Expand oppkobiliry of aisfing TSRAC 
SJIfi-bk-gumonif~ring canhol 
roTmkZ4lSY-lOI; chaferrnd . 
nugmenf LA-UR-92-3196 L w e l l l  
f i r n o b l e g a r  monitoring conhol. 

Nore: Thhejlamm3legnr monitoring 
connolforl'mk 241SY;IOI rhoU 
specrfi (I) when thcLA-UR-PZ-3I96 
LmelImLxnpump hydrogen m d  
n-nin monitoring conhol arc 
applicable, and (2) I h a f f i m H e g a r  
monitoring irrcquired dufrmoo wafm 
sources are connededlo TmkZUSY- 
IO& .ndbafYnUroyrcllof~ershaU 
beirolnredon h ighf i rnob legas  
concenhc7riom. _ _  

Defense-in Depth Controls 
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER 

HAZARD/ACCIDENT: Flammable Gas Deflagration - Induced gas release from crud 
dissolution 

Structures, Systems, and Components (SSCs) 

' Note: The lid ofufety SSCi below deer not incIudciheTank24I-SY-IOI mixcrpump, Icvclrnonilon'ng sydcm,prnsure 
monitoring sydem, ventilation flomckr,  and tempcraturs monitoring system which arc required to implemmtihe LANL SA 
Level1 mixn pump conlrolr (LA-UR-92-3196, Rev. 14a,Tabls 6-3) since they do not dusctlyprevent orrnitigalcpotential 
hazardous conditions and postulakdaccidcnls related totheTank241SY-241 wutclransfcr. Oprralian ofthc241SY-101 
mixer pump to rcducc the ficqucncy ofa flammable gas deflagration by mixing and rclcasing flammable garcr generated and 
trapped h t h c  wartc ir arrumed h t h c  h d a n d  accident -1yrcr cfthcTarJE241-SY-101 wartetrmfn. The ufety 
analysis ofthe wade transfer docs, however, idsntify hazardour conditions and postulated accidcnls that could result in failure 
ofihe mixer pump to perform iU safely function (=e Dammablc gas dcflagratianr - buoyant displaccment ORE plus 
additi6nal mrrtrclcasic fiomlhc mrrt). 

- I  
I 

*SY-101 Hydrogen Monitor ------t 
*sy-101 Ammonia -----I- Detection Syrtem 

Safety Fundion 

hiahlab flammable gar concsntratioRc in 
tvlkdomcsppacsr, duetosteadystate 
relcaws, below 25% of the LFL- 

Provide indication and a l m  for hydrogen 
gar concentration in the Tank241-SY-101 
vapor space to the operations rtaff. 

Detect animonia inthc tank 
headrpacdehur t  gas and alarm on the 
&la acquisition system (DACS) when a 
high level of ammonia cxista. 

ThhcDSTand AWF 
ventilation s y t m s  also 
rcduccthc'limc at 
risk" following a large 
gar rclcare ewnt 
(GRE). 
An additional safety 
function of lhc  SY-IO1 
hydrogenmonitor is to 
provide an interlocklo 
stop mixnpump 
o p d i o n  if hydrogen 
concmhtion reacher 
0.75% (7.500 ppm) by 
volume. - -  

SC is safety clarr 
SS is safely sipificant 

Existing control 
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Technical Safety Requirements (TSRs) 

Notc: New controls appearin boliirnlia. 

Control 
'DST and AWF Ta& Ventilation 
LCO 3.2.1) 

'Rambiiity Controls (is., LA-UR- 
I23196 Lcvd I mixer pump contolr 
ncluding supplcmcntal controls) 
AC5.9) , 

'gnilion cone& 
'Revhion to AC5.l  Oj 

'Emcrgcncy Rcpaedncsr 
[AC 5.14) 
'HEPA Finer Controls 
[AC 5.18) 

'Rocesr InNumenLation and hlearuring 
andlest Equipment 
LAC 5.19) 

Edrringcontrol 

Defense in  Depth Controls 

NatcNcw controls appear in bo ld i fd ip  

SJTcty Function 
Arrurc that steady state rcleasc of 
flammable gar does not accumulatc in 
flammable concentrations i n ~ p o r r p a c c s  
cfTWRS facilities and Nucturcs. ' 

Assure effective mitigation and safe 
operations ofTmk241-SY-101 with 
rcrpcct to flammable gar hazards. 

Mitigate the conscpencer of a flammablf 
gar deflagration 
Reduce consequences %om a possiblr 
HEPAfiltnfailure bylimitinglhc 
inventory available far release. 
Ensures instrvmentation used lo monitor 
the concentration of flammable gases is 
maintained. 

Commmb 
DST and AWF vmtilation system 
operation also reducer the 'time at risk" 
follouing a large gar rclezx went (GRE). 

Thc LA-UR-92-3196 Lcvel I control arc 
pn'mdly d a t e d  to mixer pump 
operation T h e  Level I control an g s  
concmtrationt (Le., madmum hydrogcn 
concentration and maximum ammonia 
concentration) is the only control directly 
applicable io  prcvmt'ulg or mitigating 
potential hazardous conditionr and 
postulated accidcnlr %om the Tmk241- 
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER 

HAZARDIACCIDENT Flammable Gas Deflagration -Buoyant displacement GRE plus 
additional gas release from the cmst 

Structures, Systems, and Components (SSCs) 

Notes: 1. The list ofufcty SSCs bclow doer not induds the Tank24I-SY-101 mixer pump, lcvel monitoring system pressure 
monitoring iystsm ventilation flowmctcr, and tcmpcrahlre monitoring sylfm which arc required to implcrnml the LPVUL 
S A  Level I mixer pump controls (LAWR-92.3196, Rev. 14a, Table 6-3) since they do not drcctly prsvcnt or mitigate 
ptcntial  h-dour conditions and porhllatcd accidonts related to thc Tank241-SY-241 wMe transfer. Operation of the 
241-SY-101 mixer pump lo reduce thc.frsqucncy of a flammable g3r dcflapation by mixing and rslearingflamablc 
gases generated and trappcd in the WMS is armrncd in the  h-d and accident analyses ofthc'lhnk 241-SY-101 waste 
transfer. Thc safety analysis of thc waste transfcr docs, however, identify hazardous conditions and pormlalcdkcidcnts 
h t  could resuh in failure of the mixer pump t o  pcrforrn itr safety function (see flammable gas dcflagmlioru - buoyant 
dirplaccrnent GRE plus addiliod cmst release from the -1). 

2. New controls appear in bofdifdicr. 

Swcturcr, Systems, and 
Componmts 

'DSTIAWF Vsnlilalion 

'SY-101 Hydrogen Monitor 

'SY-IO1 Ammonia 
Detection System 

Siphon Breok 

T m k  ZIISY-102 Lmcl 
Dae&n System 

Safely Function 

hlainlainflammrbls g s  concentralions in 
tankdomespacer, ducloslaadystate 
ICIC~SCI. below25% ofthe LFL 

Provide indication and alarm for hydmgm 
gar concentralion inthcTank241-SY-101 
vapor space to the opnalions staff. 

Delectammonii inthetank 
headrpacdexhaust gas and alvm on the 
data acquisition system (DACS) when L 

C0llllllc"ts 

'The DSTand AWF 
ventilation rytcmr also 
rcducc the 'timc a1 
risk" fallowing a largs 
gar rslcarc went 
IGRE). 
An additional safety 
function ofthc SY-101 
hydrogen monitor is to 
provide an interlockto 
stop mixer pump 
operationifhydrogen 
conccntralion reaches 
0.75% (7,500 ppm) by 
volume. _ _  

sc is safety class 
SS is safely sipificant 

Existing control 
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Technical Safety Requirements (TSRs) 

Note: .New controlr appear in boldirolicr. 

Control 
'DSTand AWF TankVcntilalion 
>CO3.2.1) 

Tlammability Controls (Le., LA-UR- 
>2-3196 Level 1 mixcr pump controls 
ncludiig supplcmcnhl controls) 
:AC 5.9) 

Rommnble Gas Motdoring Conhols 
(Revirion to Ac5.11) 

Safely Function 
Assure that rteady statc.releare of 
flammablc ear docs not accumulate in 
flammrblc concmlritioni in vapor rpicer 
ofTWRS hciliticr and RNcturcs. 
Asrurc clfcctivs m i t i d o n  and d e  
opcrationr ofTankZi1-SY-101 with 
rcrpecttoflammable g u  hazards. 

LTKripps 
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Reduce conscqucnccr from a possible 
HEPAfiherfailure bvlimitbethc 

Conlrol 
To& 34ISY-101 W . f e  Tmnrfsr 
C O n h O k  
(Revision Io AC5.9 orAC5.12) 

_. 
*Emerecncv Ficoatcdnerr 

Ensures inNumcntltion used to monitor 
the conccntratian of flammable gases is 

I A C 5 . i 4 ) .  . 
'HEPA Filter Controls 
(AC 5.18) 

_ _  'Proccu InNumcntation and blearwing 
and Test Equipment 
(AC 5.19) 

* Existing control 

Defense-in Depth Controls 

Control I Safety Function I Commmtr 
None identified 1 

. .  
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER 

HAZARD/ACCIDENT: Flammable Gas Deflagration - General 

Structures, Systems, and Components (SSCs) 

Note: ' Ihc list ofsafety SSCs below doer not include the Tank241-SY-101 mixer pump, levd monitoring system pressure 
monitoring sydcm vcntilation flomneter, and temperature monitohg system which are requLcd to implement the LANL SA 
Level I mixer pump contolo (LA-UR-92-3196, Rev. 14a. Table 63) since they do not ducdy prcvent or mitigate pokntial 
hazardous conditions andpartulatedaccidents relatcdtothcT~241-SY-241 wastetransfer. O p d o n  ofthc241-SY-101 
mkerpumptorcducethc 6quencyofaflammablegas defla~ionbymixingandre1easingflar;unablcgascrgeneatcdand 
trapped inthe whck isassumed inthe hazard and accident analyses oftheTank241-SY-101 wartelmfcr. ?he safely 
analysis of the W e  lransfer doer, howcver. identify hvardour conditions and postulated accidents that could rcrvlt in failure 
ofthc mixcr pump lo perform its safety function (see flammable gas deflagrations - buoyant dirplaccmenl GRE plus ' 
additional eNI l  releare %om the nust). 

Structurcr. S y s t ~ m .  and Clasril 
Components . 

*DSTIAWF Ventilation 

*SY-lOl Hydrogen hfonilor 

. ' SafclyFunclion 

hfahtah flammable gar concentrations in 
ta& dome spacer, due to steady state 
rclcascr, below 25% ofthe LFL 

gar conccntation in the Tank24l-SY-101 
vapor space to the operations staff. 

Dctcct ammonia inths tank 
headrpacdexhaust gas and alarm onthe 
data acquisition system (DACS) when a n hi lcvd of ammonia exias. 

. Comments 

?he DST and AWF 
ventilation systems alsc 
rcducethe'timc at 
rtk" following a large 
gar rclcarc went 
(GRE). 
An additional safety 
function of the SY-101 
hydrogen monitor is to 
provide an interlockto 
stop mixer pump 
cpcrilion if hydrogen 
ancentration reaches 
0,75%(7,5OOppm) by 
volume. _ _  

SCir safetyclarr 
SS is safety si&icant 

* Existing control 
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'Flurhtrsnrfer lines aRarurc Reduce waste material in transfer lines l o  

Technical Safety Requirements (TSRs) 

_ _  

Control 
'DST and AWF Tank Ventilation 
(LCO 3.2.1) 

*Flammability Controls (i.c., LA-UR- 
923196 Level I mixer pump controls, 
including supplemental controls) 
(AC 5.9) 

Ignition connot 
(Revirion to AC5.10) 

Rnmmnble Cnr Monitoring Conhot 
(Revirion to AC5.11) 

*TransferControlr- Warts 
Compatibility Controls 
(AC 5.12) 
*Emcrgcncy Reparsdnerr 
(AC 5.14) 
'Excavation Controls 
(AC 5.17) 
*HEPA Filter Controls 
(AC 5.18) 

'Rocesr Instrumentation and hleasurine 
and Test Equipmcnt 
(AC 5.19) 

. Safety Function 
Assure that shdv  s m c  release of 
flimmable g s  docs not accumulate in 
flrmmablc concentrations in vapor spaces 
Of'NJRS facilities and strucNres. 
Asrurc effective mitigation and d e  
opnatians ofTarkZ41-SY-lOl with 
respect to flammable gar h-ds. 

Ensure final tar*rtatcrrsmainwithH 
malyzed topbpphyoftheflammable gas 
deflqptio'm accident. 
Mitigate the conrcqucnccr ofa flammable 
p s  deflagration 
Revcnt ignition offlammable garcr. 

Reduce conrcqucnccr from aposrible 
HEPA filter failure by limitbg the 
inventory available forrclcasc. 
Ensures instrumentstionused to monitor 
the concentration offlammable gases is 
maintained 

Comments 
DST and AWE ventilation system 
operationalso reducer thc'time atrisk" 
fol~ouing a large g u  rclcarc event (GRE) 

' Ihc LA-UR-92.3196 Level I controls are 
primvilyrelated lo mixer pump 
operation ' Ihe Levcl I control on g u  
concentrations (Le., maximum hydrogen 
concentration and maximum ammonia 
concentration) is the only control directly 
applicablc l o  preventing or mitigating 
potential hazardous conditions and 
prNlatsd accidmts from the Tark241- 
SY-I01 waste tramfcr. 
ETpmdappficnbih$ of -hg  TSRAC 
S.lOigq%on conn&toTmtk241SY- 
1OI; elevate and ougmenfL+VR-FZ- 
3196LcvelIIignXon controt. 

Expand npplicdility ofuirhg TSRAC 
5.Ilfimmnblegnrmonitor~tgring conhot 
to  Tank24lSY-lOI; h d c n n d  
ougmentL&UR-92-3196 LevpIII. 
jlommablegnrmonbring conhot. 

Note: ThefimmoNegnr monitoring 
confrob for Tank 24ISY-IO1 s h d  
specry (1) when'theL4-UR-92-3196 
Levellmirerpunp hydrogen and 

opplicoble. and (21 Ihatflnmmblegm 
monloring is required wt;enevc- wcr 
oowcer 0r.e connededto Tmk211SY- 
101, ondtha nllrourcer of wdm s h d  
beirolucdon highf irnablegas  . 
concenh&m. 

omnia monirorltg conhot &-e 

_ _  

' Existing control 

Defense-in Depth Controls 

' Existing control 
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Conlrol 
None 

Note: n e  P3 cover is cenridercd a 
tranrferryrtem cover and existing LCO 
3.1.1 and AC 5.22 apply, 

CONTROL DECISION RECORD FOR TAM( 241-SY-101 WASTE TRANSFER 

CommrnLs - _  Safety Function - _  

HAZARD/ACCIDENT: Spray Leak in Structure or from Overground Transfer (OGT) L i e  

Note: The below listed safety structures, systems, and components (SSCs), technical safety 
requirements (TSRs), and defense-in-depth controls only include those that are unique to 
the Tank 241-SY-101 waste transfer. 

Structures, Systems, and Components (SSCs) 

Stludurcr, Syrtem, and Clarsil 
Componmb 

Prefabricated Pump Pit . 

tion 1 Safety Function 
ss 

~ ~ c k d o ~ ~ r p r a y n n d l i m i t r e l e a r e  of 
acrorolr to I h c  t n ~ o n m c n l .  

ConIine aleakfromtheprimuypipingand 
miure (hat the IC& is directed lo Tank 
241-SY-102or.ifthcdraint~Tank241- 
SY-I02 is plugged, t o  the P3 which 

'conhim a leak  dctenionsyrtm. 

Same bf OGT cncbfemmt and eom&ioht. 

COiNllCllb 

n e  P3 shall be 
deripcd lo withstand 
design barishigh wind 
n c  OGT mcarcmcnt. 
and comcctionr shall 
be dcsiped 10 
withstand (1)thc 
muimum pressure 
rcsuhing if lhc drain to 
Tank241-SY-102 is 
plugged and Ihe  wartc 
back up Ihe OGT 
mcarcmmt tothe P3 
and ('2) deriD baris 
highwind. 
Commmb for QGT 
mcarcmrnt and 
comeaionr above are 
~Loapplicablctolhc 
riser 241-SY-102 drop 
le.Kenclenrre. ' 

SC is safety class 
SS is safety sipificant 

' Additional temporary shielding and adminirtrativc controls shall bc used to mainbin facility workn radiation cxponrrcs 
ALARA 

Technical Safety Requirements (TSRs) 

Defense-in Depth Controls 

Control I Safety Function I Co-Clltr 
Hone identified - _  _ _  
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sc 
X 

X 

X 

- 

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE T a N S F E R  

Clnsrificafion 
ss 

X 

HAZARDIACCIDENT: Sufice Leak Resulting in Pool 

Note: The below listed safety structures, systems, and components (SSCs), technical safety 
requirements (TSRS), and defense-in-depth controls only include those that are unique to 
the Tank 241-SY-101 waste transfer. 

Control 
None 

h'ofe: ?he PPP covcr is conridaed a 
timnrfecsyrtcm covcr and cxidng LCO 
3.1.1 and AC 5.22 apply. 

Structures, Systems, and Components (SSCs) 

Safety Function Commrntr _ _  _ _  

SWchlrei. Syrtcmr, and 
Componcnk 

Prefabricated Pump Pit 

OGT rncasemcnl "d 
connections' 

Rkcr 241-SY-102-007 Drop 
L q  Enclosure' 

Safcty Function 

?he safety-class safety function ofthe P3 
irtoprovideanintadboundaryforthe 
leaked wasic, and whm leak defector 
alarms and appropriate op-torresponse 
t.muner lo  shut offthsbansfcrpump arc 
credited, to prevcnf premature P3 
o v d o w  pnd thc formation ofa  surface 
pool. 

?he s.fcty-si&icant s.fcty function of 
the P3, including covcr, is to limit rslcars 
ofacrorolr gcncrated b y s p l a n a k i d e  
thc  P3, and limit shi ie  and skyshine dose 
to onsifc reccpfors. 
Provide secondary conlinemcnt forlrakr 
fromihe primmary l i e  and route the IC& 
loTank241-SY-102 cr, if the drainto 
Tank241SY-102 ir plugged, backfo the 
P3 which contains aleakdetection 
syrtcm 

Sameas OGTencasemmtand 
connections. 

Commmts 

The P3 shall bs desised to 
withaand & r i p  baris high 
W."d 

?he OGT mcaremmt and 
COMCCliOtS shall be designed to 
vifhsfand(l)thsmaximum 
presrurcrerulfiig ifthe drainto 
Tank241-SY-102 irpluggedand 
thc wasie backs up the OGT 
mcasernrnttoihc F'3 and (2) 
design basis high wind 
Commmts for OGT encasement 
and comediom above are also 
applicablcto the 6rcr24l-SY- 
102 t o p  ICE cndomrc 

SC is ufcty class 
SS is ufcfy significant 

Additional temporary shielding and adminirtrativc controls shall be uwd to maintain facilify workcrradiafion exposures 
ALARA 

Technical Safety Requirements (TSRs) 

UKripps 
4nm9 



Defense-in Depth Controls 

PPPandRirci241-SY-101 drop leg 
cncloiure &aim 

Allow Idtodra in  backtoTanki241- _ -  
SY-101 or241-SY-102. 
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1.0 Introduction 

The tank 241-SY-101 transfer system was conceived and designed to address the immediate needs 
presented by rapidly changing waste conditions in tank 241-SY-101. Within the last year or so, the waste 
in this tank has exhibited both unexpected and exlreme behavior (Rassat et al. 1999) in the form of rapidly 
increasing crust growth. This growth has been brought about by a rapidly increasing rate of gas entrapment 
within the crust.. It has been conceived that the lack of crust agitation beginning upon the advent of mixer 
pump operations may have sct-up a more consolidated, gas impermeable banier when compared to a crust 
regularly broken up by the prior buoyant displacement events within the tank. A contributing factor may 
also be ongoing radioactive decay reducing average tank waste temperahlres and producing more solids 
precipitation in the form of mst. 

The cmst growth rate is such that by September 1999, the waste level within the tank will violate regulatory 
definitions of a double-shell tank (DST). The immediate, short-term mitigation activity is to transfer 100 
kgal of convective wastes from this tank into tank 241-SY-102 beginning in September 1999. Additional 
mitigation activities are also planned on less constrained schedules. The net affect of tlie 100 kgal transfer 
and follow-on mitigation activities for tank 241-SY-101 is strongly believed to be the remediation of tank 
241-SY-101 as aflammable gas safety concern. 

To facilitate design, construction, and operatio% the transfer syslem conveys waste from tank to tank via a 
transfer line composed of an overground, flexible hose. The transfer system utilizes an off-the-shelf waste 
transfer pump, known alternately as the new generationtransfer pump (NGTP) or P-350. Instnunkntation 
and control features are kept as simple as possible to facilitate the mitigation activity yet comply with the 
necessary safety constraints. The design incorporates a pressurized, heated water supply to provide a lugh 
degree of operational flexibility and reliability by limiting the concentration of waste slumes in transfer. 
The design incorporates features to limit the uncontrolled introduction of water into tank 241-SY-101 and 
to limit the uncontrolled introduction of undiluted waste into the-tmnsfer system. 

. . .  
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2.0 Process Description 

2.1 Waste Characteristics 

From a physical standpoint, the bulk behavior of the convective wastes from tank 241-SY-101 is of great 
concern to a transfer system. These wastes are a supersaturated, high-salt material with a high specific 
gravity and high viscosity. These properties exist at the normal in-situ waste temperature of 120°F. This 
transfer system poses the potential to, upon a process upset, to allow the waste to be cooled to ambient (i.e,, 
approximately atmospheric) temperatures. At these low temperatures, both the degree of waste 
supersaturation and viscosity sky-rockets, posing the scenario of essentially freezing solid in the transfer 
line. Driven by these concerns, both water dilution and temperature control are specified for the transfer of 
tank241-SY-101 wastes. 

As a result of these estimated behaviors, the volumetric dilution range specified for the waste transfer 
system varies from 2 parts waste to 1 part water to 1 part waste to 2 pads water. The mean dilution ratio is 
specified as 1 part waste to 1 part water. The low dilution limit is specified due to concerns about the 
build-up of high salt concentrations in tank 241-SY-102. Some of the 200 West area SST saltwell wastes 
possess high concentrations of phosphate. Interim stabilization activities accumulate these wastes in tank 
241-SY-102. By limiting the nitrate/nitrite salt concentrations in tank 241-SY-102, the probability of 
phosphate precipitation will be minimized. The high dilution limit is specified from a desire to limit the 
impact of tank 241-SY-101 transfer activities on opexationalbST volume. 

2.1.1 Waste Solids Composition Dependence on Waste Dilution and Temperature 

The volume percent precipitated solids contained in the in-situ’convective regions of tank 241-SY-101 are 
stated as 5% to 25% with a mean of 15%. This corrdsponds to the solids concentration at 120°F. During 
the actual transfer of waste from tank 241-SY-101 to tank 241-SY-102, the waste will be in the piping 
system for only a few seconds. It is prudent to assume that no dissolution of precipitated solids occurs 
during slnny transfer. Therefore, the solids concentrations in the transferred waste are diluted proportional 
the dilutionvolume of water. Assuming that tank 241-SY-101 waste with 25 vol% solids is diluted with 
water at the low dilution limit, the maximum expected solids concentration in the transfer line is: 

[2(25~0l%)+ 1(0~0l%)]  + (2+  1 ) = 1 7 ~ 0 1 %  

Likewise, the mean s l q  solids concentration derived the meanvalue of 241-SY-101 convective waste 
solids concentration and the mean water dilution yields: 

[1(15 VOl%) + l(OVOl%)] + (1 + l ) = 7 . 5 ~ 0 1 %  

The resulting slurry solids concentration is the transfer line is expected to range from about 2 vol% to 17 
vol% with 7.5 vol% as the mean. 

Insoluble Solids 

The insoluble solids concentration of 241-SY-101 the convective layer is estimated to be 3 weight percent 
or less. This is consistent with laboratory data and expert opinion. The concentration would be slightly 
lower on a volumetric basis because of the higher density of solids. The lab data (Steen 1999) indicate 
insoluble metals (Ca, Cr, Fe, Mi, Ni, Si, and U) are present at around 0.5 weight percent. This corresponds 
to approximately 1 to 1.5 weight percent as metal oxides in the waste. The remainder of the solids is at 
least partially soluble, depending on temperature and concentration. 

2 
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Dissolutioflreciuitation Kinetics 

The overall kinetics of dissolution will be measured in the dilutionand mixing study (Estey 1999a). The 
consensus of tank waste chemistry experts is that dissolution of the nitrate, nitrite, carbonate, and phosphate 
solids should be fairly rapid (minutes). This may not have much effect on transfer properties, as the transit 
time to tank 241-SY-102 \vi11 be less than one minute. Dissolution of oxalate is expected to take longer 
(hours). 

Some precipitation of aluminum hydroxide is expected to occur because of the reduced pH of the diluted 
waste. Thus is known to be a slow process (days) and will not affect the pipeline behavior of the waste 
during the transfer. Although not expected to be a problem in the pipeline because of dilution, the 
precipitation of phosphates might occnr within minutes and precipitation of oxalate and fluoro-phosphates 
withii hours. The phosphate concentration in 241-SY-101 waste is fairly low at around 0.5 weight percent 
(Steen 1999). Precipitation of phosphates or fluoro-phosphate double salts may occur upon mixing with 
high phosphate saltwell liquors in 241-SY-102. However, this is neither a pumping nor a pipeline transfer 
issue. 

The effect of the water dilution ratio on solids dissolution has been studied using OLI Systems Inc. 
Environmental Simulation Program (ESP). The simulations indicate that dissolution of soluble salts is 87 
percent complete at a dilution of 35 parts water to 100 parts waste and 98 percent complete at 50 parts 
water to 100 pms waste (Reynolds 1998). Further dilution actually results in a slight increase in solids 
because of pH-induced precipitation of aluminum hydroxide. 

These data support the preliminary conclusion that a dilution of 35 parts water to 100 parts waste is 
adequate, but a ratio of at least 50 parts water to 100 parts waste is desired. The target dilution range is 
from 50 to 150 paris water to 100 parts waste. ExyerimentaJ results using actual waste samples are 
expected in April 1999 (Estey 1999a). 

The effect of dilution water temperature on solubility has also been modeled (Reynolds 1998). Increasing 
the temperature of the dilution water does not have as great an effect as increasing the dilution ratio. At a 
dilution ratio of 30 parts water to 100 parts waste, approximately 25% more soluble solids are present using 
85 "F dilution water than 130 "F water. The target temperature range for dilution water has been specified 
as 110-130 "F to allow operational flexibility. Any dilutions using water in this temperature range will 
result in lower overall solids concentrations. 

A specific regards the net effect of diluting 241-SY-101 waste with water at a nominal 1:l ratio and 
allowing the m i k e  to equilibrate and cool to 65 "F (which could happen in the discharge drop leg in 241- 
SY-102 if a siphon break occurred before line flushing). Although not modeled, it is anticipated that the 
final solids concentration would be lower than the initial, just-mixed concentration. That is; dissolution 
with the diluent is expected to have a stronger effect than the reduction in temperature. Figure 1 indicates 
that a 1: 1 dilution is about 3 times more dilution water than is necessary to dissolve all NaNO, at the 
temperature of 241-SY-101 (120 OF). Even upon cooling to 65 OF, much more NaNO, will be dissolved in 
the diluted waste thanin the original 241-SY-101 waste. 

2.1.2 Waste Viscosity Dependence on Waste Dilution and Temperature 

The question of the viscosity of slumes is highly complex and essentially indeterminate. The viscosity and 
viscosity behavior of many liquids, such as water, is well defined. However, when suspended solids are 
included in a liquid (i.e., a sluny), no universally known method exists to specify the viscosity of a slurry, 
even if other physical properties of the sluny are well known. For example, whereas most liquids can be 
considered Newtonian fluids, most slumes cannot. The only way the viscosity of an actual sluny in a 
specific application can be positively determined is to measure it in that application Such a measurement 
cannot be made in the application of the transfer from tank 241-SY-101. 
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The best known means of estimating a slurry viscosity from other known sluny parameters is via an 
"Einstein" type relationship. This relationship can at best be considered as only a rough rule-of-thumb. In 
its simplest form, this relationship expresses the slurry viscosity as.a linear function of the carrier liquid 
viscosity and an exponential function of the solids loading or sluny density. Some terms are useful to 
define: 

' 

c = canier or liquid phase of a slurry 
d = dispersed or solid phase of a sluny 
m = bulk property of a slurry 
a = phase volume fraction in a slurry (dimensionless) 
p = phase density of a slurry (units of mass per volume) 
p = dynamic viscosity (units of mass per length per time) 

The following relationships apply: 

a o + a d = l  
Pm= pc + a d  Pd 
pm = pm at infinite dilution, where pm= p. 

a d  must be distinguished fromthe volume fraction of settled solids. Settled solids always contain void 
volumes occupied by the liquid phase so that the volume fraction of settled solids will be geater than the 
volume fraction of dispersed solids, AKA m e  solids. 

The desired quantity is the slurry viscosity h. -A simplified "Einstein" relationship can then be defined as: 

pn, = pc exp[k(-)] where "k" is an arbitrary constant 
P, 

Therefore, the slurry viscosity becomes a function of the carrier liquid viscosity and the difference in 
density between the slurry and its canier liquid. 'I 

To determine the constant &the "Einstein" relation, the'value of h must be known for at least one set of 
p,. pG, and p,values. pm is a value nailed down fairly well for the waste inquestion. The range of p i '  
values for tank 241-SY-101 convective wastes at 120°F is stated as 1.45 to 1.75 g d c c  with a mean of 1.60 
gm/cc. For tank 241-SY-101 wastes, the value of p. at &y non-infinite dilution is not known with much 
precision. The only thing that can be positively stated for tank 241-SY-101 waste is that at infinite dilution, 

Tingey et al. (1994) kdStew&t (1996) document viscosity analyses performed on tank 241-SY-101 
wastes. The former investigated material from core 22 taken during Window C while the latter reported 
results from ball rheometer testing in tank 241-SY-101. Both references report Non-Newtonian, shear- 
thinning (thixotropic) behavior of the tank wastes. 

Analyses documented inTingey et al. (1994) looked at parameters of pm. settled solids density, settled 
solids volume fraction, filtered solids weight fraction, and viscosity at a 400 sed' shear rate at a 0, 10,20, 
35, and 50 vol % 2M NaOH dilution and 50,70, and 90°C. The results indicate that little difference could 
be noted between pm and the settled solids density at any dilution or temperature. Differences kviscosity, 
volume percent settled solids, and weight percent filtered solids showed much more variation at differing 
dilutions and temperatures. In this application, 2M NaOH can be considered equivalent to water. 

Tingey et al. (1994) reported a dynamic viscosity of 40 CP at a 400 sed' shear rate for undiluted waste at 50 
"C. Stewart (1996) repofled ball rheometer viscosity behavior with an uncertainty factor of two, shown in 
Table 2.1.2.1. 

. .  
. 

. .  

.~ 

. .. . .  p" = pc = 1 .o gm/cc. 
. 
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Dilution ’ 0 vol% 
Property- 
Apparent 100 
Viscositv at 50 

Table 2.1.2.1 In-Situ Tank 241-SY-101 Apparent Viscosity 
Shear rate (sec-’) 1 1  I 10 I 100 I400 
Viscosity (cP) 1 4 0 0  1-150 J -80 1 -40 I 

10 vol% 20 vol% 35 vol% 50 vol% 

85 30 16 7.0 

The viscosity results from both references for undiluted wastes at tank temperature and a 400 sec’’ shear 
rate show good agreement. W e n  shear rate is expressed as tlie pipe flow velocity divided by the pipe 
inner radius, a 6 Wsec flow velocity corresponds to a shear rate of about 50 sec”.in a 3” ID pipe. At this 
shear rate, Stewart (1996) indicates an in situ waste viscosity of about 100 CP 

A summary of selected data for tank 241-SY-101 waste at 50 “Cat various water dilutions from Tingey et 
a1 (1994)isshowninTable2.1.2.2. 

The value of 50 vol% dilution corresponds to the minimurn dilution specified for the waste transfer system 
Based on tlie shear viscosity behavior reputed by Tingey et al. (1991), the viscosity at 50 sed’ shear rate 
would appear to be 2.4 times larger than the value at 400 sec-I. The viscosity of water at 50°C is 0.55 cP. 

For a 50 sec-’ shear rate, tank 241-SY-101 waste viscosities can be derived from data in Tingey et al. 
(1994)andStewart(1996). TheseareshominTable2.1.2.3: , 

This suggests a slurry viscosity expression in the form of 

1.6 - 1 .O pLC 
lOOcP = 0.55cP* exp[k( 11 

since p,. = 100 CP when pm= 1.6 gdcc .  This yields k = S.67. 
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Therefore, at 5OoC, (-120°F) and a shear rate of 50 sec-’, the expression for the slurry viscosity produced by 
the waste transfer system becomes: 

This expression yields the results shown in Table 2.1.2.4. 

From the above table, at the specitied waste transfer system operating temperature of 12O”F, the minimum 
specified dilution of 1 part by volume water to 2 parts by volume waste yields a slurry with an estimated 
viscosity. of less than 30 cP. Only in the extreme of low dilution at the highviscosity bound does it exceed 
30 cP. At the mean 1:l ‘&dilution, the expected slurry viscosity i s  about 7.5 CP with an expected maximum 
of 15 cP. 

. .  

2.1.3 Waste Critical Velocity Dependence on Waste Dilution and Temperature 

Critical velocity’in slurry flow is an estimated fluid flow velocity at which the effects of random, Gbulent 
fluid motions provide enough agitation to keep individual solid paxticles in the slurry suspended in the 
slurry. The idea is that if qie velocity of slurry transport is kept above the critical velocity, that solids 
deposition and the attendant potential of line plugging, can be avoided. The concept of a criticalvelocity is 
generally acknowledged as having no hard scientific definitioR but rather results from experimental data 
fits as determined from various researchers. 

A review of many critical velocity corellations as applied to Hanford tank wastes has been performed 
(Estey &. Hu 1998). Specific application of the concept to the tank 241-SY-101 transfer has also been 
performed by PNNL (Onishi & Recknagle 1999). Both analysis surveys indicate that a specified slurry 
flow velocity of 6 Wsec meet all practical requirements for critical velocity, provided some amount of 
water dilution of the waste is performed. 

The specific analyses documented by PNNL indicate that there are values of water dilution and slurry 
temperature that optimize (Le., minimize) the resultant critical velocity. The concept behind this finding is 
that high carrier liquid viscosities are more efficient at momentum transfer to solid particles, yet impose 
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higher pressure drops in piping and require larger velocities to achieve turbulent flow. In contrast, lon 
camer liquid viscosities make possible turbulent flow at lower velocities, yet are less efficient ant 
transferring momentum to the solid particles in a slurry. 

Both increasing water dilution and, to a lesser exTent, increasing slurry temperature, lower the carrier liquid 
viscosity in a slurry. At higher values of changes in water dilutions and temperatures, the affect on critical 
velocity is small. However, very evident in the PNNL findings is that no water dilution of tank 241-SY- 
101 wastes results in a s imicant  carrier liquid viscosity. The net effect is to require extremely high flow 
velocities to achieve turbulent flow in the transport of undiluted wastes. This result is strong evidence for 
the need of at least some water dilution of tank 241-SY-101 wastes. 

2.1.4 Waste Compatibility with Tank 241-SY-102 Wastes 

The tank 241-SY-101 level-rise remediation project acknowledges the need to perform a waste 
compatibility assessnienl (Fowler 1995; Mulkey 1997) for this transfer. This assessment must be 
successfully compctcd.in ordcr for the 100-kgal waste transfer to occur in September 1999. At this time, 
any abnormal or limiting findings are not anticipated forthis waste compatibility assessment. 

, ,  

Table 2.2.4.1 shot\s t h c  prc1iniin;iT chemical compound distributionbased onFY-99 core sample of tank 
24 1 -SY-I 0 1. 

I I I 0.18 0.17 I 
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2.2 Process Flowsheet 

TANK 241-SY-101 Transfer System Process Lines 

1) Water Support Skid Inlet 
2) Water Support Skid Outlet 
3) PPP Water Supply Line 
4) P-350 Internal Flush Line 
5) P-350 Dilution Water Line 
6) P-350 Waste Inlet 
7) P-350 Outlet 
8) Flush Cross Connect 
9) Transfer Line 
10) System Vent 

Figure 2.2.1 Process Flowsheet 

Tank 241-SY.102 Tank241.SY.101 6 I 
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Tank 241-SY-101 Transfer Svstem Process Flow Modes 

Normal Waste Transfer 

Normal Flush and/or Preheat Modes 

- Transfer Line Flush 
- P-350 Outlet Line Flush 
- P-350 Dilution Line Flush 
-Vent HeaderFlush to 241-SY-101 
- Vent Header Flush to Transfer Line 
- P-350 internal Flush 

Emergency Flush Modes 

- Transfer Line Flush 
- P-350 Outlet Line Flush 

System Vent 

Exvlanation of Flowsheet Svmbols 

( N/A ): not applicable, as this section of process piping is valved out from the piping sections in active use 
- or - this parameter has no meaning for the flow mode in question. 

( - ): Process piping is in active use but the parameter value is not of specific concern to the process. 
However, specification of parameter valueflimits requires prudent engineering judgement 

( R ): symbol used for waste transfer operations expressing the required transfer flow rate as a variable to 
be optimized depending upon determination of the process piping diameter. Waste transfer flow control is 
specifically stated as a flow velocity requirement as opposed to a flow rate requirement. Specwng the 
transfer flowrate as a variable allows the convenient expression of the allowable waste and dilution water 
flowrates. 

For process line flushes, the primary objective is to simply displace process waste fluid from the lines and 
replace it with fresh water. Prudent engineering suggests that additional requirements be stated to 
maximize the efficiency of the flush within the limits of the transfer system infrastructure (i.e., a volumetric 
flush water flow rate of 70 gpm). The specified process line flush volume is equal to the larger of either: 

-Two times the volume of the process line being flushed 
-Two minutes of flow at the specified line flow velocity 

Where permissible within the equipment performance limits, the process line flush velocity is 
recommended to exceed 4 
process lines and would therefore maximize the effectiveness of a flush. 

The P-350 internal flush requirement is stated as flow rate of approximately 10 gpm. The P-350 intemal 
flush volume and temperature lirNts are then defined by the limits on water addition to tank 241-SY-101 
(Le., a volume not to exceed the capacity of the water skid tank tlut is within the water addition 
temperature limits of 110°F to 130oF). 

Tables 2.2.1 through 2.2.6 show the estimated flow parameters and compositions associated with the 
various transfer system process flow modes. 

T h i s  velocity is estimated to exceed typical critical velocities for the 
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lnsfer 
Flush Transfer Vent 
Cross- Line Line 

Connect (9) (IO) 
(8) 

2 
NIA to NIA 

. 17 
40 

NIA to NIA 
81 
I 

NIA to NIA 
17 
4 

NIA to NIA 
10 
4 

NIA to NIA 
10 
2 

NIA to NIA 
9 
1 

NIA to  NIA 

to 
NIA 
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FluidlRow 
Parameter 

100 

0 

Flow 
Rate 

100 100 

0 0 

Flush 
Volume 

NIA 

NIA 

Flow 
Velocity 

Temperature 
(nl,<J 

(3 

(CPf 
Viscosity 

NIA NIA NIA 100 100 NIA 

NIA N/A N/A 0 0 NIA 

Density 
$""'IC.) 

Volume % 
Solids 

Mass % 
Water 

Mass % 
Non-Soluble 

Solids 

Table 2.2.2 Permissible I 

HNF-4264 

'ocess Limits for Transfer Line Flush 

-r m m  gpm 
2Xline I ~ i n e  I 
volume volume NIA 

or2 or2 
minutes minutes 

which- which- 
of flow, of flow, 
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sible Pn 
PPP 

Water 
SUPPlV 
Line 
(3) 

< 70 
gpm 
2xline 

volume 
or2 

minutes 
of flow, 
which- 
ever is 

greater 

- 
__ 

110 
to 
130 
0.50 
to 

0.62 

< 1  

< 0.01 

100 

0 

Table 
Water 
Skid 
Inlet 
(1) 

2.3 Pen 
Water 
Skid 

Outlet 
(2) 

__ 
< 70 

gpm 
2xline 

volume 
or2  

minutes 
offlow, 
which- 
ever is 
greater 

- 
- 

110 
to 
130 
0.50 
to 

0.62 

< I  

< 0.01 

100 

0 

:ss Limil 
P-350 

Internal 
Flush 
Line 

NIA 
(4) 

orP-35 
P-350 
Water 
lilution 
Line 

NIA 
(5) 

z Flush 
P-350 Flush 
Outlet Cross- 

2xline 2xline 
volume volume 

minutes minutes 
of flow, of flow, 
which- which- 
ever is ever is 
reater reater 

4 t o 6  4106 

- 
Vent 
Line 
(10) 

- 
NIA 

FluidlFlow 
Parameter 

Flow Rate 

P-350 
Waste 
Inlet 
(6) 

~ 

< 70 
gpm 

2xline 
volume 

or 2 
minutes 
of flow, 
which- 
ever is 
greater 

- 
__ 

110 
to 
130 
0.50 
to 

0.62 

< I  

< 0.01 

100 

0 

Transfer 
Line 
(9)  

NIA - 

___ 
2xline 

volume 
or2 

minutes 
of flow, 
which- 
ever is 
greater 

- 

NIA 

- 
NIA 

NIA 

- 

NIA 
- 

NIA 
- 

NIA 

NIA NIA 
Flush 

Volume 

Flow 
Velocity 

Temperature 
(nlsac) 

("F) 

Viscosity 
(CP) 

Density 
(-"%3 

Volume % 
Solids 

Mass % 
Water 

Mass % 
Non-Soluble 

Solids 

N I A  NIA 

NIA NIA 
~ 

NIA 

NIA 
;:o I ;:o 
0.50 0.50 

NIA NIA 
0?2 0:2 

NIA 

N I A  

NIA 

NIA 
___ 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

' NIA 

NIA 

< 0.01 <0.01 * 
O I 0  
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)Internal 
P-350 
Waste 
Inlet 
(6) 

-10 
gpm 

- 

- 

110 
to 
130 
0.50 
to 
0.62 

< 1 

<0.01 

100 

0 

Table 2.2.4 Permissible P 

Line 

Flush 
P-350 
Outlet 
(7) 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

I (3) 
FlowRate I I -10 I -10 

cess Limits 
P-350 

Internal 
Flush 
Line 
(4) 
-10 
gpm 

- 

- 

110 
to 
130 
0.50 
to 
0 62 

< 1  

<0.01 

100 

0 

for P-3 
P-350 
Water 

Dilution 
Line 
(5) 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Cross- Line Line 

NIA 
NIA NIA 

NIA NIA NIA 

NIA NIA 

NIA NIA NIA 

NIA NIA NIA 
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Fluid/Flow 
Parameter 

Flow Rate 

Flush 
Volume 

Flow 
Velocity 

Tempemture 
("/,,J 

("F) 

Viscosity 
(CP) 

Density 
(9""%3 

Volume % 
Solids 

Mass % 
Water 

Mass % 
Non-Soluble 

Solids 

Table 2.2.5 Pc 

- 
2xline 

volume 
or 2 

minutes 
of flow, 
which- 
ever is 
greater 

gpm 
2xline 

volume 
or 2 

minutes 
of flow, 
which- 
ever is 
greater .-i 

<0.01 <0.01 

100 

. o  

nissible Process Li 

2xline 

minutes 
of flow, 
which- 
ever is 
greater I ' 

0.62 

N I A  

N I A  

N I A  

P-358 P-350 
Water Waste 

N I A  N I A  

I 
N I A  1 N I A  

N I A  

N I A  N I A  

N I A  

< 
P-350 
Outlet 
(7) 

__ 
N I A  

N I A  

N I A  

N I A  
- 

N I A  

N I A  

N I A  

N I A  

N I A  
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Fluidmow Water 

Volume 

(Rl*.3 
Temperature 

Viscositv 

Density 

Volume % 
Solids 

Mass % 
Water 

Mass % 
Non-Soluble 

Solids 
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2.3 Equipment Descriptions 

2.3.1 Water Support Skid 

A dedicated water supply for dilution and flushing is provided with the transfer system. The major features 
are two water supply pumps, a 2000-gallon supply tank, and a 75-gallon air pressurized emergency flush 
accumulation tank. The latter supplies the capabihty to flush the system in the event of loss of electrical 
power. Figure 2.3.1 shows a schematic ofthe Water Support Skid. 

Figure 2.3.1 Water Support Skid 

1 - - - - - - - - - - - - - - - - - - _ - - - 
SY Farm T Heated 

I Water Suppolt Skid 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
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The Water Support Skid contains the process routingvalues listed in Table 2.3.1 

During steady-state dilution flow operation the water skid is capable of providing water skid is capable of 
providing water at 110 "F to 130 "F. The maximum flow rate of 70 gpm is specified. This flow rate can be 
maintained for the durationrequired to accomplish the specified transfer of 100 to 150 kgal of tink 241- 
SY-IO1 waste. 

Tlie design of the water support skid ensures that in the event of a component failure, no more than 2000 
gallons of raw water could be added to either tank 241-SY-101 or 241-SY-102. Upon a loss of electric 
power, the air pressurized water flush accumulation tank provides a means to clear the process lines of 
waste slurry. 
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V-352 
v-353 
v-354 
v-3 5 5 
v-357 
V-358 
v-359 
V-360 
V-361 
V-362 

4 R 

Transfer Line Isolation Valve 
Flush Water Isolation Valve 
Upstream Vacuum Break Valve 
Downstream Vacuum Break Valve 
Upstream Service Water Isolation Valve 
Upstream Service Water Check Valve 
Downstream Service Water Check Valve 
Downstream Service Water Isolation Valve 
P-350 Internal Flush Isolation Valve 
P-350 Dilution Water IsolationValve 

2.3.2 Tank 241-SY-101 Prefabricated Pump Pit (PPP) and NGTF' (P-350) 

The PPP at tank 241-SY-101 contams waste and water supply routmg valves for the transfer system, 
vanous mstrumentahon, and the. mountmg for the P-350 The PPP also provldes for a drain, seal loop, and 
system hgh-pomt vent as a siphon break, wluchreturn to tank 241-SY-101 The PPP is capable of 
operatmg with a dram flow rate. of 20 gpm A representation of the PPP and P-350 is shown m Figure 
2 3 2. 

Figure 2 3 2 Prefabncated Pump Pit and P-350 

1 
1 

- _ - _ _ _ _ _ _ _ _  
Prefabricated Pump PR 

I 

Transfer Line to 
Tank 241 -SY-102 

1 
1 

I , supply 

L - _ _ _ _ _ _ _ _ - - - I  

The PPP contams the process routmg values listed m Table 2 3 2 

Table 2.3.2: PPP Valve Functions 
Valve Identifier 
v-35L 

I Description of Valve Function 
I Transfer Line Flush Isolation Valve 
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2.3.3 Waste Transfer Line 

The waste transfer line is an overground, 2 in ID, armored hose conveying system wastes at velocities of 6 
ft/sec (60 gpm) or greater. The transfer line incorporates bends with radii no less than five line diameters to 
minimize flow disruptions and associated probability of solids deposition. The pipeline is approximately 
125 A long, the slope of 1133 to 1/16. 

2.3.4 Tank 241-SY-102 Drop Leg 

A submerged drop leg at tank 241-SY-102 is incorporated to minimize SY-Farmventilation system 
ammonia and VOC concentrations. This device is known as the anti-siphoning slurry disfibutor (ASSD). 
The primary purpose of the ASSD is to minimize the direct contact of tank 241-SY-101 convective wastes 
with tank atmosphere. This purpose was indicated as justified based on ammonia characterization 
information for tank 211-SY-101 wastes (101-SY TCR) and engineeringanalysis of subsequent waste 
ammonia behavior n.hcn csposcd to a tank atmosphere (Hedengren 1999). Minimizing the direct contact 
ofthe tank 241-SY-IO1 wastes with the air minimizes the mass transferof ammonia fromthe waste slurry 
to the tank atmosphcrc. Additionally, by submerging the dropleg discharge, the ammonia in the transferred 
wastes will seek 10 cntcr liquid phase equilibria withthe large amount of aqueous tank 241-SY-102 
supemate. By bciiig mpidl! absorbed into this supernate, the probability of large, immediate ammonia 
releases from tank ?.I I -SY- I I)? \vi11 be minimized. 

Along with its princip fiinction the design of the ASSD incorporates other performance enhancing 
features. . 

The drop leg disc11;irgc dcsigii injects the tmnsferred wastes into tank 241-SY-102 horizontally at a depth of 
160 inches. To accomplish this, the drop lcg outlet has openings in the horizontal direction, diverting the 
flow from the axial to the radial direction in the tank. This design and location minimkes the probability of 
disturbing the presently settled solids of high TRU activity while providing reasonable mixing of the 
incoming wastes considering the wastevolomes and flow rates involved. The horizontal openings at the 
discharge are sized to maintain a total flow cross-sectional area at least equivalent to tllat of the 2 inch 
transfer line. 

The ASSD also serves as a siphon break device for the transfer system. At the top of the 4 inch dropleg, 
the diameter transitions to 2 inches through a nozzle. In the vicinity of the nozzle are a number of siphon- 
break holes in the 4-inch pipe. The combination of the hole location and the nozzle provides for a vacuum 
break to prevent tank-to-tank siphoning while minimizing the amount of process,fluid entering the tank 
headspace through the holes. 

The drop leg outlet is positioned at 160 inches for the following reasons: 

The 160" position is specified to achieve a balance between: 

1) Concerns against minimizing agitation of the TRU settled solids in 102-SY while optimizing mixing of 
incoming 101-SY sluny with 102-SY supernate indicate the dropleg outlet should be located as high offthe 
bottom as possible. 

2) Desiring to maximize the operating volumes in 102-SY indicates a location as close to the bottom as 
possible. This would allow larger batch transfers out of 102-SY without exposing the dropleg nozzles to 
atmosphere - a situation not desired because of the ammonia issues associated with 101-SY wastes. 

3) Adhering to a 160" minimum liquid level for 101-SY transfer satisfies Operations requirement to keep 
102-SY level highertlm 130". 
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2.3.5 Transfer Control System 

Control of the waste transfer system is achieved by the manual positioning of the system routing values and 
operation of the system pumps. 

The pumps are P-350 and the water supply pumps (p-401 and P-402) on the Water Support Skid. Control 
of the water pumps is via odoff switches. P-350 incorporates a VFD so in addition to the odoff switches, 
the pump speed is controlled via a locked keypad. 

Limited instrumentation capability is provided with the system. Mass flow/flow density capabilities are not 
included in the design because of the short runs of system lines and the short transit times incorporated with 
them severely limit the response time required to control the composition of the transfer line slurry. Cost 
and schedule limitations also precluded the incorporation of this sort of instrumentation. Controlling the 
volumetric ratio of the transfer line flowrate to the dilution water flowrate (dilution water pressure andlor 
valve position and/or P-350 speed) provides control of mass flow and density. 

The prime operational concerns are protected by a limited system of interlocks and design feapes. These 
ouerational concerns and the associated interlockdalmldesign features (shown in parenthesis) are listed 
below: 

1) Do not to fill the transfer line'withundiluted waste or water supply lines with any waste upon 
electric.al or mechanical failure ( protective features include (a) interlock to shutdown P- 

350 upon detection of low dilution water flow at the farm control panel; @) interlock to 
shutdown of the P-350 upon detection of high dilution water flow at the farm control panel, 
(c) alarm indicating high pressure upstream the flush water isolation during transfer 
'operations; (d) two service water check valves V-358 and V-359 in the PPP; (e) the air 
pressurized emergency water flush tank on the water support skid ) 

2) Do not allow an electrical or mechanical failure to result in uncontrolled water addition to 
tanks 241-SY-101 or -102 (protective features include (a) 2000 gal capacity of the water skid 
supply tank ensures no more than +s volume of water can be added to the tanks upon loss of 

. .  

. .  
electrical power). . .  . 

Instrumentation andlor controls are provided at three locatio& for the transfer system. These are: 

The PPP (Farm control panel) where the field operator is stationed. At this location, ihe PPP routing and 
control valves are oositioned and ouerated, and an emergency P-350 shutdown switch is provided. Local 
leak detection alar& are provided Tor the PPP and d e r  line. 

The Remote control location (DACS control console) where the DACS operator is stationed. The P-350 
on-off switch is located here. A summary a l m  is provided for all leak detection systems. 

The water skid (Water Skid control console) where another operator is stationed. This location provides 
the water supply valve and pump controls. 

The MCC where the P-350 VFD is located and the P-350 speed is controlled/set (this location is not 
permanently manned). 
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Control P-350 o d o f f  DCP 

P-350 speed controllsetting MCC 
P-350 emergency shutoff FCP, DCP 

PPP, wss Transfer system valve position administrative control 

Alarm PPP & transfer lmddrop leg leak detection indication 
Low service water supply temperature 

PPP transfer mode V-353 leak-by pressure switch 

FCP, DCP, local 
FCP, DCP 

Low seal loop level . FCP, DCP 
FCP, DCP 

NTK-401 low water level WSCP 
NTK-401 high water level WSCP 

DCP = DACS Control Panel 
FCP = Farm Control Panel 
MCC =Motor Control Center 
WSS = Water Support Skid 
WSCP = Water Skid Control Panel 
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3.0 Process Control 

The transfer system valve arrangement is indicated in Figure 3.0 with the nomenclature descnbed in Table 
3 0 llus lishng of valves constitutes all valves in the transfer system and IS used m descnbmg the modes 
of operation 

Figure 3 0 Tank 241-SY-101 Transfer System Schematx 

t 

I 

r- PrefaGcatedPumpph - - - - - - 1 
I I 

Transfer Llne to 
Tank 241 SY-102 

Servlce 
Water 
SUPPlY 
Ll”c 

I 

I Farm 
I Control 

Panel 
r - - l  
I V-356 I 

L - - J  
- 

I I 
L _ _ - _ _ - - _ -  - - J  
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3.1 System Operational Configurations 

3.1.1 System Vent 

System Vent 

h 
Line-Up Notes and General Procedure 

This mode constitutes the normal, de-energized, or stand-by lineup of the transfer 
system. 

P-350, P-401, P-402 are de-energized 

Valves in Open Position 
WSS. SOV-401, V-402, V-403, V-404, V-405, V-406 
FCP. V-356 
PPP. V-351, V-352, V-354, V-355 - 

\':iIvcs in Shut Position 
\SSS V-401, PRV-401, PRV-402, PCV-401, V-407, V-408, PRV-403, V-409 
PPP V-353, V-357, V-360, V-361, V-362 

Tank 241-SY.102 
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3.1.2 Normal Transfer Line Flush or Preheat 

Transfer System Process 
Flow Mode 

Vormal Transfer Line 
?lush or Preheat 

Line-Up Notes and General Procedure 

This mode is established immediately prior to or immediately following waste 
transfer operations, to either flush or pre-heat system lines. 

P-350 is de-energized 

P-401 and/or P-402 are energized and running as necessary to provide flush water 
pressure/flow rate as needed. 

Valves in Open Position 
WSS: SOV-401, V-401, V-402, V-403, V-404, V-405, V-407 
FCP: V-356 
PPP: V-352, V-353, V-357, V-360 

Valves in Shut Position 
WSS: PRV-401, PRV-402, PCV-401, V-406, V-408, PRV-403, V-409 
PPP: V-351, V-354, V-355, V-361, V-362 

I Tank 241-SY.102 
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3.1.3 Normal P-350 Outlet Line Flush or Preheat 

Transfer System Process 
Flow Mode 

Normal P-350 Outlet 
Line Flush 
3r Preheat 

Line-Up Notes and General Procedure 

This mode is established immediately prior to or immediately following waste 
transfer operations, to either flush or pre-heat system lines. 

P-350 is de-energized 

P-401 andlor P-402 are energized and running as necessary to provide flush water 
pressure 

Valves in Open Position 
WSS: SOV-401, V-401, V-402, V-403, V-404, V-405, V-407 
FCP: V-356 
PPP: V-351, V-353, V-357, V-360 

Valves in Shut Position 
WSS: PRV-401, PRV-402, PCV-401, V-406, V-408, PRV-403, V-409 
PPP: V-352, V-354, V-355, V-361, V-362 

Tank241-SY.102 

. _ _ _ _ _ _ _ _ _ _ _  ~ 

I 

i'{i I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I I 

I 
L _ _ _ _ _ _ - - - -  1 

Water 
support 

Skid 
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3.1.4 Normal P-350 Dilution Line Flush or Preheat 

Transfer System Process 
Flow Mode 

’Jormal P-350 Dilution 
h e  Flush Or Preheat 

Line-Up Notes and General Procedure 

This mode is established immediately prior to or immediately following waste 
transfer operations, to either flush or preheat system lines. 

P-350 is de-energized 

P-401 andor P-402 
pressure 

are energized and running as necessary to provide flush water 

Valves in &en Position 
WSS: SOV-401, V-401, V-402, V-403, V-404, V-405, V-408 
FCP: V-356 
PPP: V-357, V-362 

Valves in Shut Position 
WSS: PRV-401, PRV-402, PCV-401, V-406, V-408, PRV-403, V-409 
PPP: V-351, V-352, V-353, V-354, V-355, V-360, V-361 

----+-- 
I 

.--- - - - - _ _ _ _ _  

Tank 241-SY.101 Tank 241.SY.102 
I 
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3.1.5 Normal Vent Header Flush to Tank 241-SY-101 

Normal Vent Header 
Flush to Tank 
241-SY-101 

I 

I 

L 

Line-Up Notes and General Procedure 

This mode is used to clear the system vent line of potential contamination with 
outlet to tank 241-SY-101. 

P-350 is de-energized 

P-401 and/or P-402 are energized and Nllning as necessary to provide flush water 
pressure 

Valves in Open Position 
WSS: SOV-401, V-402, V-403, V-404, V-405, V-406 
FCP. V-356 
PPP. V-351, V-352, V-355, V-357, V-360 

Valves in Shut Position 
WSS: V-401, PRV-401, PRV-402, PCV-401, V-407, V-408, PRV-403, V-409 
PPP: V-353, V-354, V-361, V-362 

Tank 241 .SY-102 

d 
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3.1.6 Normal Vent Header Flush to Transfer Line 

Transfer System Process 
Flow Mode 

Normal Vent Header 
Flush to Transfer Line 

Line-Up Notes and General Procedure 

"Ius mode is used to dear  the system vent line of potential contamination with 
routing to tank 241-SY-102 via the transfer line. 

P-350 is de-energized 

P-401 and/or P-402 are energized and running as necessary to provide flush water 
pressure , 

Valves in Open Position 
WS: SOV-401, V-402, V-403, V-404, V-405, V-406 
FCP: V-356 
PPP: V-351, V-352, V-354, V-357, V-360 

Valves in Shut Position 
WSS: V-401, PRV-401, PRV-402, PCV-401, V-407, V-408, PRV-403, V-409 
PPP: V-353, "-355, V-361, V-362 

-'I Tank241-SY.102 
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3.1.7 Normal P-350 Internal Flush 

Transfer System Process 
Flow Mode 

Line-Up Notes and General Procedure 

Normal P-350 Internal 
Flush 

Valves in Ouen Position 

FCP: V-356 
WSS: SOV-401, V-402, V-403, V-404, V-405, V-406 

This mode is established immediately following P-350 operations in accordance 
with manufacturer recommendations. 

P-350 is de-energized 

P-401 and/or P-402 are energized and running as necessary to provide flush water 
pressure 

1 PPP: V-357, V-360, V-361 

Valves in Shut Position 

PPP: V-351, V-352, V-353, V-354, V-355, V-362 
WSS: PRV-401, PRV-402, PCV-401, V-406, V-408, PRV-403, V-409 
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3.1.8 Emergency Transfer Line Flush 

Transfer System Process 
Flow Mode 

Emergency Transfer 
Line Flush 

Line-Up Notes and General Procedure 

This mode is established immediately upon loss of electrical power, P-350, or 
dilution water supply. 

P-350, P-401 and P-402 are de-energized 

Valves in O D ~  Position 
WSS: SOV-401, V-401, V-402, V-403, V-404, V-405, V-409 
FCP. V-356 
PPP: V-352, V-353, V-357, V-360 

Valves in Shut Position 
WSS: PRV-401, PRV-402, PCV-401, V-406, V-407, V-408, PR’ 
PPP: V-351, V-354, V-355, V-361, V-362 

403 

Tank 241-SY.102 
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3.1.9 Emergency P-350 Outlet Line Flush 

Emergency P-350 Outlet 
Line Flush 

HNF-4264 

Line-Up Notes and General Procedure 

This mode is established immediately prior to or immediately following waste 
transfer operations, to either flush or pre-heat system lines. 

P-350, P-401 and P-402 are de-energized 

Valves in Open Position 
WSS: SOV-401, V-401, V-402, V-403, V-404, V-405, V-409 
FCP: V-356 
PPP: V-351, V-353, V-357, V-360 

Valves in Shut Position 
WSS: V-351, V-354, V-355, V-361, V-362 
PPP: V-352, V-354, V-355, V-361, V-362 

Tank 241-SY-102 
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3.1.10 Normal Waste Transfer 

Transfer System Process 
Flow Mode 

Normal Waste Transfer 

Line-Up Notes and General Procedure 

This mode is used to generate, conwol, and transfer waste slurry from tank 241-SY- 

P-350 is energized and running as necessary to provide a specified volumetric flow 
rate Uuough Uie transfer line. 

101 to tank 241-SY-102. 

P-401 and/or P-402 are energized and running as necessary to provide dilution 
water flow to the P-350 inlet. 

Valves in Open Position 
WSS: SOV-401,V-4012, V-402, V-403, V-404, V-405, V-407 
FCP: V-356 
PPP: V-351, V-352, V-357, V-362 

Valves in Shut Position 
WSS: PRV-401, PRV-402, PCV-401, V-406, V-408, PRV-403, V-409 
PPP: V-353, V-354, V-355, V-360, V-361 

1 
Tank 241-SY.102 
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3.2 Process Control Issues 

The operational limit of tank 241-SY-101 is 406 inches and the projected level after the 100 kgal transfer is 
approximately 420 inches - well above the 406-inch level. The 100,000 kgal value comes from the desire 
to reduce the level by 36 inches, to avoid filling the tank to a level above the primary/ secondary tank 
interface. The100 kgal waste transfer is specified for three reasons: 

1) 100 kgal is about the largest transfer without untoward impacts on DST operational volume and planning 
2) 100 kgal represents about a 10% volnme reduction allowing a 10% water back-dilution. Current 
thinking holds that this should be enough to dissolve the m s t  and eliminate gas retention problem. 
3) Any more than 100 kgal for the transfer system will create interference problems between the crust and 
the P-350 inlet 

It is currently estimated that the in-situviscosity of the convective wastes intank 241-SY-101 are expected 
to be in the range of 5 0  to 200 CP at a 50 per second shear rate. Although the P-350 would have the most 
versatility if the inlet w r c  placed as low in the tank as possible. However, concerns about the physical 
properties of settled solids in this tank and uncertainties about corresponding waste viscosities has dictated 
placing the pump inlct ucll above the settled solids layer inthe well mixed convective regions of the waste 
at an elevation of X fl ;ibove tank bottom. 

Theremoval of I I H ~  L p l  of\\:istc fromtank241-SY-101 willsbothreducetheheatloadinthetankwhile 
increasing tlie sur fm arw IO volume ratio of the waste contained in the tank. Both of these effects work to 
lovier the bulk \\BSIC icnipmturcs in the tank. The result of such a temperature reduction, in the absente of 
any water dilution. III:~! bc 10 precipitate additional salts resulting in additional m a  growth, potentially 
negating the benefit of llic ws te  removal. This issue has been analyzed (Antoniak 1998). Results show 
that initially, tlic renioval of 100 kgal of waste should lower the bulk temperature of the tank wastes by 5°F. 
Additionally, removal of 150 kgal of waste from the tank should cause the precipitation of solids might 
amount to the equivalent of 18 inches of waste depth, but that the convective waste temperature would be 
largely unaffected. Additional operational actions will serve to alleviate concerns over additional solids 
precipitation. Back dilution is specified as the nex? step in remediation activities for this tank, and it is 
known that the affects of planned water dilution greatly outweigh the opposing physical effects of cooling 
of tankwastes (Conner 1999; Reynolds 1998). Fuaherreduction oftank241-SY-lOlheat-loss ratevia 
reduction of the tank annulus ventilation rate remains a viable option. 

The waste transfer controls for the transfer system have been identified (Krips; 1999). New controls have 
been identifed as requiring four TSR revisions, designation of one new safety class and a few new safety 
signifcant pieces of equipment, and the application of some existing TSR controls to the transfer activity. 
Analyzed accidents include various flammable gas deflagration scenarios, spray leaks from transfer system 
structures or the overground transfer line, surface leaks resulting in a pool. Identified safety smct(ues, 
systems, and components include: 

- 
- 
- Service water flow totalizer - 
- 
- ThePPP - 
- 

'The TSRs were specified as required revisions to ACs 5.9 (Tank241-SY-101 Mixer hunp Performance), 
5.10 (Ignition Controls), 5.11 (Flammable Gas Monitoring Controls), and 5.12 (Tank241-SY-101 Waste 
Transfer Controls). In specific to tank 241-SY-101 waste transfer activities, these AC revisions include: - 

Tank 241-SY-101 level monitoring systems 
Tank 241-SY-101 level detection system 

Transfer line flow monitoring system 
Instrumentation required to implement new Tank 241-SY-101 Waste Transfer Controls 

The over ground transfer line encasement and connections 
The drop leg enclosure on riser 241-SY-102-007. 

Idenufying when mixer pump hydrogen and ammonia controls are applicable . 
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Define the termination of activities upon detection of a high hydrogen or ammonia concentration to 
include all waste intrusive activities including water addition, activities in the dome space, and 
activities anywhere in the SY-Farm 
Monitor tank 241-SY-10 1 mixer pump performance for signs that changing tank waste conditions may 
degrade its safety functio$ and if this degradation is due to crust interference, add water to the tank 
The maximum waste transfer permitted from the tank is that which would result in a one-foot 
separation between the mixer pump inlet and the bottom of the crust. This requirement entails an 
orchestration of multiple measurement uncertainties and waste behavior estimations. 
The PPP, the over ground transfer h e  encasement and connections, and the drop leg enclosure all 
constitute physical bamers that function to confine leakage, limit aerosol emissions, and route leakage 
back to the waste tanks. 

Newly idenfified defense-in-depth controls are limited to video camera monitoring of tank 241-SY-101 
waste when remediation-related, waste intrusive activities are involved, and to conwol the water addition 
temperature within the specified 110°F to 130°F band. 

3.2.1 Control of Slurry Transfer 

The primary operational concern of the transfer system is to prevent line plugging due to inadvertent 
cooling of undiluted waste within the system transfer lines. The transfer system incorporates multiple 
features to protect against this occurrence: 

1) Heat tracing on the Water Support Skid and the overground transfg line to protect against 
temperature induced solids precipitation within transfer lines. 

2) Multiple temperature indication incorporated throughout the transfer system. 
3) Maximum permitted water flow rates based upon suppok infrastructure heating capabilities. 
4) Heated water dilution and flnsh capabilities to either protect against the insertion of saturated 

salt solutions in system transfer lines - or -to remove these solution immediately should an 
upset condition introduce them to the transfer lines.. . . . , .  

5 )  An emergency, air powered, 75 gallon hiated water flush accumulation'tank to provide flush 
capability to the system should a loss of electric power ocair. 

6) Water supply line and waste transfer l i e  magnetic flow meters providing volumetric flow 
indication. These flow rates are the primary indication of the dilution &io achieved within 
the P-350 and are the primary operational control parameters. P-350 pump speed, transfer 
controlvalve positions, and the Water Support Skid regulation pressure are all adjusted to 
maintain the desired waste transfer and dilution water supply flow rates: 

. 

Operationally, the primary objective is achieved by diluting tank 241-SY-101 wastes with heated water and 
controlling the dilution ratio (flow rate of dilution watedflow rate of undiuted waste). The design of the P- 
350 assures that the dilution ratio is expressed by: , .  

.TF (SF - DF) DR=-=- 
DF DF 

Where. 

DR = dilution ratio 
TF = tank 241-SY-101 waste flow rate 
DF = dilution water flow rate 
SF = slurry flow rate 

During steady state tlansfer operations, thevalue of DR is mainlained inthe range of 0.5 to 2.0. The 2.0- 
DR limit has significant short-term implications since violating this limit produces the immediate result of 
filling the transfer lme with concentrated salt solution. This is undesired since conceivable upset conditions 
could result in solids precipitation and potential plugging of the transfer l i e .  The 0.5-DRlimit is not as 
time critical as the low-end limit since this results in the addition of unneeded volume into the DST system. 
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During start-up and shutdown of the transfer system, the high end of the steady-state DR range must be 
exceeded. In fact, immediately at the point of intended P-350 start/stop, the value of DR must be in the 
range of 0 I DR I 0.5 . This range is achieved by ensuring thatthe P-350 outlet flow rate is less than the 
dilution water flow rate (SF < DF) at P-350 start-up or shut down. When shutting down the P-350, the DR 
value, as close to 0.0 aspossible, must be maintained for a sufficient period of time. This time period 
should constitute a few tens of seconds and will ensure that the transfer lines contain essentially infinitely 
diluted waste (i.e., water). ADRvalue of 0.0 is achieved when SF = DF. 

3.2.1.1 Operational Control Devices 

Control of Flush Water Flow to PPP 

- 
- 
Control of Dilution Water Flow to PPP 

- 
- 
Control of Transfer Line Flow 

WSS outlet pressure regulation valve V-9 
FCP service water throttle valve V-356 

WSS outlet pressure regulation valve V-9 
FCP service water throttle valve V-356 

- P-35OVFD 

3.2.1.2 Operational Monitoring Parameters 

Flush Water Flow Rate to PPP 

Service Water Line Magnetic Flow Meter 
- Pr i rnq:  FCP Indication FI-374A 
- Secondary: DCP IndicationFI-367B 

Service Water Line Flow Temperature ' . 

- ' Prima@: FCP Indication TI-373A 
. I  

. .  
- Secondary: DCP Indication TI-373B 

Sexvice'Water Line Supply Pressure: FCP Indication PI-372 

Control of Dilution Water Flow to PPP 

Service Water Line Magnetic Flow Meter 
- Primary: FCP IndicationFI-374A 
- Secondary: DCP Indication FI-367B 

Service Water Line Flow Temperature - Primary: FCP Indication TI-373A - Secondary: DCP IndicationTI-373B 

Service Water Line Supply Pressure: FCP Indication PI-372 

Control of Transfer Line Flow 

Transfer Line Magnetic Flow Meter 
- Primary: FCP Indication FI-367A 
- Secondary: DCP Indication FI-367B 
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P-350 Outlet Flow Temperature 
- Primary: FCP Indication TI-369A 
- Secondary: DCP Indication TI-369B 

Transfer Line Pressure: FCP Indication PI-368 

Other Control Devices and Methods 

Senice water volumetric flow totalizer (FQI-374) 

WSS inlet hose; NTK-401; outlet hose; accumulator temperatures (TI-410, -412, -414; -415) 

PPP & transfer linddrop leg leak detection indication alarms (ANN-365, ANN-366) 

Low seal loop level ahmi 

PPP transfer modc V-353 Ic3k-by pressure alarm (ANN-370) 

NTK-401 lowv/lov-lon u:wr Icvcl alarms GAL-416LALL-416) 

NTK-401 higll/liigh-hqAI naicr Icvel alarms &AH-416LAHH-416) 

ESH&Q Ammoni:i ;rnd VOC Moniionng in SY-Tank Farm - 
- Detection or 2.2 ppni :uiinionia or TBD ppm VOC at ground level requires mask use in-farm 

Detection of 300 pprn niiunonia or TBD ppm VOC at ground level requires transfer system shutdown 

3.3 Transfer Operations Plan 

3.3.1 Transfer System Preheat 

Immediately pnor to waste transfer operatlons, those porbons of the transfer lme that will see waste slurry 
are preheated by perfornung a heated water flush These lme semons mclude the transfer lme and the P- 
350 outlet h e  These flushes wl l  add assurance and a smoothmg effect to the lme temperature profiles 
before the mtroductlon of wastes 

Once the system lmes have been preheated, transfer operatlons must begm immediately or the preheat 
operatlon must be repeated 

3.3.2 System Startup Management Plan 

The system staxtup management plan or pre-operational testing accomplishes a number of goals for transfer 
system operations. These include 

- 
- 
- 

Ideally, each of these objectives will be accomplished inthe same series of tests 

3.3.2.1 Magnetic Flow Meter @E-367 & FE-374) Calibration Testing 

This test serves to calibrate the transfer system magnetic flow meters (FEE-367 & FE-374) to actual system 
conditions. The general technique \vi11 be to compare integrated flow meter readings against actual tank 

Magnetic Flow Meter Calibration Testing 
Ammonia and VOC Emissions Testing 
Testing to Optimize System Flow Rates 
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level changes. The indicated dilution water and waste slurry flow rates fromthe respective magnetic flow 
meters are integrated over the pump run times and calibrated against the level rise in tank 241-SY-102. 
Practical level measurement difficulties in tank 241-SY-101 preclude its level change from being used as a 
volumetric measurement. 

3.3.2.2 Ammonia and VOC Emissions Testing 

Ammonia is indicated as being an extensive problem for the tank 24 1-SY-101 transfer effort (Hedengren 
1999). The estimated ammonia concentrations in tank 241-SY-101 waste, and the estimated behavior of 
ammonia in those wastes when exposed to air, has driven incorporation of the ASSD into the transfer 
system. The primary purpose of the ASSD is to minimize the direct contact of tank 241-SY-101 
convective wastes with tank atmosphere. 

3.3.2.3 Testing to Optimize System Flow Rates 

An additional part of this test will be to set the P-350 h for the desired steady-state waste transfer slurry 
flow rate. A minimum transfer rate of 60 gpm is needed to achieve a flow velocity of 6 Wsec. The dilution 
water flow can be supplied to the PPP at a rate of up to 70 gpm. While not to exceed 70 gpm, efficient 
operation indicates a steady state dilution water flow rate close to the high capacity limit is desired. The 
desired DR is one part waste to one part water by volume. At a dilution water flow rate of 60 g p q  the 
allowed waste flow rate would range between 30 gpm and 120 gpm within dilution limits. This would 
result in a transfer flow rate of 90 gpm to 180 gpm. Therefore, specifying a dilution water flow rate of 60 
gpm and a transfer flow rate of 120 gpm is a good balance between transfer efficiency and operating 
margin. The P-350 VFD should be set to produce a 120 gpm flow Gate at the 60 gpm dilution water 
flowrate. 

3.3.3 Transfer Operations 

The transfer system is designed to be a simple system to minimize trainhg requirements and the probability 
of componenthterface requirements that could compromise the system's operating reliability. 

3.3.3.1 Transfer Start-Up 
. .  

I .  

. .  

ate awastetransferfromtank241-SY-101 to tank241-SY-102,the wastelevelintank241- 
SY-102 must be greater than 180 inches (500 kgal) to limit ammonia emissions from the surface of the 
supernate. Additionally, upon completion of !he 100 kgal of tank 241-SY-101 waste transfer, the resulting 
supernate level in tank 241-SY -102 cannot exceed 270 inches (750 kgal) in order to provide reserve 
operational volume for ongoing salt well pumping activities. This adds the constraint that the 100 kgal 
waste transfer at a nominal 1:l water dilution cannot result in the addition of more than 250 kgal to tank 
24 1 -SY-l02, 

Initiating the waste transfer operations refers to the transition from the stand-by vent condition to the 

piping which, if not performed, could subject tank wastes to temperatures below 110°F. T h i s  preheat is 
accomplished by performing three system flushes/preheats in rapid succession. These are: 

. normal transfer operation condition. This transition is achieved by first warming any section of system 

1) Normal Transfer Line Flush or Preheat (Section 3.1.2) 
2) Normal P-350 Outlet Line Flush or Preheat (Section 3.1.3) 
3) Normal P-350 Dilution Line Flush or Preheat (Section 3.1.4) 

Next, the Normal Waste Transfer (Section 3.1.10) is established. To do this, the dilution water flow is first 
started Throttle valve V-356 at the FCP is adjusted to the desired dilution water flow rate of 60 gpm. P- 
350 is then started at its pre-selected speed. Ifneeded, this speed can be adjusted to obtain the desired 
slurry transfer flow rate. The specifications of the transfer system that at no time during n o d  transfer 
operations can the waste transfer flow rate exceed twice the dilution water flow rate. Therefore, the slurry 
transfer flow rate should never exceed three times the dilution water f low rate. 
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3.3.3.2 Controlled Transfer Shut-Down 

A controlled system shutdown is essentially the reverse of the normal transfer start-up. The idea is to 
adjust dilution water and P-350 flow rates to minimize the waste concentration in the transfer l i e  prior to 
stopping P-350: Once the maximum dilution has been achieved in the transfer line and P-350 has been shut 
down, the three standard system flushes are performed followed by placing the system in the System Vent 
line-up (Section 3.1.1). The flushes to be performed are: 

1) Normal Transfer Line Flush or Preheat<Section 3.1.2) 
2) Normal P-350 Outlet Line Flush or Preheat (Section 3.1.3 

In order to minimize waste concentrations in the transfer line to shut down P-350, the dilution water flow 
rate is set to at least 60 gpm. Next, the speed of P-350 is slowly adjusted downwards until the transfer line 
flow rate is 60 gpm (or equal to the dilution water flow rate). Once the 60-gpm transfer flow rate is 
achieved, pumps P-350, P-401 and/or P-402 are stopped. At this point, the flush sequence above is 
performed, followed by establishing the System Vent line-up. 

3.3.3.3 Emergency Transfer Shut-Down and Flushing 

Emergency transfer shut down and flushing is the evolution that is serviced by ACC-401 on the WSS. This 
accumulator and its supporting equipment is used to respond to a major upset condition that requires the 
uncontrolled shut down of P-350. This condition mi&t result from a loss of service water, a loss of elec&ic * 

power, or detection of high airborne contaminant concentrations. The objective is to clear the transfer line 
of tanks wastes and is achieved by flushing this line to both tanks 241-SY-102 and 241-SY-101. This is 
achieved by establishing in the following order: 

1). Emergency Transfer Line Flush (Section 3.1.8) 
2) Emergency P-350 Outlet Line Flush (Section 3.1.9) 

To make the transition from normal transfer operations to these flush evolutions, the following ari 
performed. Upon the occurrence of the necessary upset condition, immediately stop pumps P-350, P-401 
and/or P-402. The FCP operator will then shut or check shut V-354, V-355, V-356, V-360, V-361, and V- 
362. The FCP operator then opens or checks open V-351, V-352, V-353. Next the WSCP operator shuts 
V-407 and opens V-409. When approximately two-thirds of the ACC-401 volume has been flushed, V-409 
is shut. Then the FCP operator then shuts V-352 and opens V-362. Next, the WSCP operator again opens 
V-409 to flush the remaining one-third of ACC-401 volume, followed by shutting V-409. At this point the 
System Vent line-up (Section 3.1.1) is established. Subsequently, ACC-401 canbe recharged to repeat 
emergency flushing sequences ifnecessa~~. I .  
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3.4 Process Sampling Requirements and Schedule 

Since the actual transfer rate of 100 kgal of tank 241-SY-101 should occur at 60 pgm. This means that the 
total transfer should be completed on the order of about 30 hours of continuous nm time. Once the process 
has started and is running smoothly, there is no reason to shut the system down until the transfer is 
complete. As such, the time scale is so shod that grab sampling and subsequent analysis of tank 241-SY- 
102 wastes could not be used as a process control feature. Once the transfer is complete, or if a system 
shutdown followed by significant downtime occurs due to some off-normal condition, grab sampIing may 
be warranted. The need for such sampling and analysis may be dictated by process engineering or other 
oversighdmanagement authority during actual transfer operations. 

Otherwise, sampling requirements will be stated as standard grab-sample waste-compatibility analysis, both 
prior and subsequent to the 100-kgal waste transfer. Such analyses will provide information on supernate 
compositional changes that can be related to a volume of transferred tank 241-SY-101 wastes required to 
effect such a composition change. 

': 
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4.0 Off-Normal Conditions 

4.1 Loss of Electric Power 

This concern of th is  condition is to minimize the probability of line plugging. In t h i s  case, the action is to 
manually activate the Water Support Skid water accumulation tank and perform emergency system flushing 
as soon as possible. 

4.2 Loss of Dilution Water 

Upon loss of dilution water supply, the low water supply pressure detected at the PPP should trip the P-350 
to minimize the amount of undiluted slurry pumped into the transfer line. If this interlock does not operate 
properly, the operation onus is to stop the P-350 as soon as possible. This will be immediately followed by 
manual activation of the Water Support Skid water accumulation tank to perform emergency system 
flushing as soon as possible. Both of these actions are designed to minimize the probabilities of salt 
precipitation in the transfer line resulting in a line plug. 

4.3 LOSS of P-350 . 

Upon loss of dilution water supply, the low water supply pressure detected at the PPP should trip the P-350 
to minimize the amount of undiluted slurry pumped into the transferjine. If thus interlock does not operate 
properly, the operation onus is to stop the P-350 as soon as possible. This will be immediately followed by 
manual activation of the Water Support Skid water accumulation tank to perforniemergency system 
flushing as soon as possible. Both of these actions are designed to minimize the probabilities of salt 
precipitation in the transfer line resulting in a line plug. 

4.4 Excessive SY-Farm Ventilation System Ammonia or VOC Emissions 

This condition is the result of the agitation and chemical alteration of the 241-SY-101 wastes as they 
commingle with the waste$ in tank 241-SY-102. Therefore, the recovery action will be either a controlled 
reduction of the rate or shutdown of 241-SY-101 waste transfer. Ideally, if a correlation between the rate 
of waste transfer and concentration of off gases can be demonstrated, the corrective action for an undesired 
gas concentration or rate of concentration change may be to reduce the rate of waste transfer. A reduction 
in the rate of waste transfer would be preferable to a controlled shutdown'of transfer operation. A 
controlled shutdown is preferable to an evacuation of the tank farm with the consequent emergency 
shutdown of the transfer system. 

4.5 Loss of SY-Farm Primary Ventilation 

The concern here is the uncontrolled build-up of gas and vapor concentrations within the tank headspaces. 
.Initiating a controlled shutdown of the 241-SY-101 waste transfer will minimize t h i s  buildup. 

4.6 Loss of SY-Farm Annulus Ventilation 

The concern here is the loss of leak detection capability. Initiating a controlled shutdown of the tank 241- 
SY-101 waste transfer minimizes consequences. 

4.7 Transfer Line Leak 

Responses to this condition may be dictated by the severity of the leak. A primary safety concern will be to 
minimize the amount of a potential environmental release, Upon detection of a small-contained leak, a 
controlled shutdown of the waste transfer system with subsequent water flushes will be specified. Upon a 
major leak or line break, an immediate P-350 shutdown is desired. 
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4.8 Transfer Line Plug 

Recovery from pipeline plugging will utilize heated, pressurized water. Water pressure is gradually cycled 
on the plug. The slow nature of the pressure cycling prevents packing of the plug. The reapplication of the 
heated water increases the driving force for dissolution of soluble solids. The pressure can be cycled up to 
the system rating. If the plug is not immediately removed, the effect is to eventually create a small flow 
path through the solids plug. Eventually, the flow path will be enlarged through erosion and or dissolution, 
and the plug should fail under the applied pressure, clearing the line. 

This pressurized, heated water can be supplied by either the normal water supply pumps (P-401/ -402), or 
the air pressurized water accumulation tank (ACC-I). Both sources can cycle water pressure to a plug. In 
the case of the water supply pumps, this can be accomplished with the pressure control valve PCV-401, or 
for ACC-I, by recharging its air flask. The PPP valve arrangement is such as to allow pressure to be 
applied to cause flow in the transfer line to either tank. 

HNF-4519 
Revision 0 

N-50 

43 



“F-4264 

5.0 References 

Antoniak, Z. I., 1998, ThermalAnalysis of Tank 241-SY-101 Crust Growth and PartialRetrievaI, 
TWS99.11, Pacifc Northwest National Laboratory 

Erhart. M. F., 1999, FunctionalRequirenients and Technical Criteria for  the 241-SY-101 RAPID 
Mitigdtion System, HNF-3885, Lockheed Martin Hanford Corporation 

Estey, S. D. 1999a, ‘‘First Revision to Letter of Instruction for,Composition Studies on Samples Supporhg 
Tank 241-SY-101 Level Grow$ MitigationRemediation,” Interoffice Memo 74B50-99-011 to J. R. Jewett, 
datedFebxuary8. . 

Estey, S. D. ,l999b,“hticipated Dynamic Viscosity and Solids Concentration of Slurries Produced During 
the Dilution and Transfer of Tank 241-SY-101 Wastes to Tank 241-SY-102,” Interoffice Memo 74B50-99- 
017 to W. J. Powell, dated February 11. 

Estey, S. D. and T. A. Hu, 1998, Flow Velocifydnalysis forAvoidance ofSolids Deposition During 
Transport of Hanford Tank Waste Slurries, HNF-2728, Lockheed Martin Hanford Corporation 

Fowler, K. D., 1995, Tank Form Waste Compatibilify Program, WHC-SD-WM-OCD-015, Rev. 1, 
Westinghouse Hanford Company 

Hedengren, D. C., 1999, “Ammonia Concentrations from the Tmsfer of Waste from TANK 241-SY-101 
to TANK 241-SY-102,” Interoffice Memo 74B40-99-045 to N. W. Kirch, dated March 11. 

Krips, L., 1999, Tank 241-SY-101 Waste Transfer Control Sunmaiy, (DRAFT) 

Meyer, P. A and B. E. Wells, 1999, Potential for Buoyant Displacement Gas Release in Tank 241-SY-102 
a fer  Transjer from Tank 241-SY-101: An Initial Evaluation, TWS99.14, Pacific Northwest National 
Laboratory 

Mulkey, C. H., 1997, Data Qualify Objectives for  the Waste Compatibility Program, HNF-SD-WM-DQO- 
001, Rev 2, Lockheed Martin Hanford Corporation 

Onishi, Y, and K. P. Recknagle, 1999, SY-IO1 Sluriy TransfrMeetingMinutes, TWS99.23, Pacific 
Northwest National Laboratory 

Rassat, S. D., P. A. Gauglitz, S. M. Caley, L. A. Mahoney, D. P. Mendoza, 1999, A Discussion ofSY-101 
Crust Gas Retention andRelease Mechanisms, PNNL-12092, Pacific Northwest National Laboratory 

Reynolds, D. A,, 1998, “Prediction of Dilution and Temperature Effects on Waste from Tank 241-SY- 
101,” Interoffice Memo 74B50-98-061 to N. W. Kirch, dated December 15. 

Steen, F. H., 1999, “Compatibility Analysis Results for Tank 241-SY-101 Core Composites,” Letter 
WMH-9951091 to K. M. Hall, dated February 24. 

Stewart, C. W, 1996, In Situ Rheology and Gas Volume in Hanford Double-Shell Waste Tank,  PNNL- 
11296, Pacific Northwest National Laboratory. 

Tingey, J. M, P. R. Bredt, and E. H. Shade, 1994, The Effects of Heating and Dilution On the Rhelogical 
and Physical Propexlies of Tank 241-SY-101 Waste, PNL-10198, Pacific Northwest Laboratory 

HNF-4519 
Revision 0 

N-51 

44 



Appendix A: INDEX OF TECHNICAL OPERATING REQUIREMENTS 

A.l Basis for Interim Operations (BIO) Controls ’ 

A.2 
A.3 Environmental Controls 
A.4 
A.5 

Operating Specification Document (OSD) Controls 

Industrial Safety (Tank Farm HASP) Controls 
Waste Compatibility/Waste Acceptance Controls - TBD 

HNF-4519 
Revision 0 

N-52 



8 - 
r" 
g q  
2 "  
TI 

5 2  HNF-4519 
Revision 0 

m N-53 



? : :  . .- . L  
: . a  

e 
E 

e 
E 
- 

N-54 



6 

n 

r 

E 
Li - 
- 
0 w 
.p c 
8 ;  0 -  

HNF-4519 
Revision 0 

N-55 



.- z : :  

c 

HNF-4519 
Revision 0 

N-56 



HNF-4519 ' 

Revision 0 
N-57 



HNF-4519 
Revision 0 

N-58 



. - -  

'0 

E l  

Revision 0 
N-59 

t 
. .  



HNF-4519 
Revision 0 

N-60 



\o 

0 

rl 

I N 

i 

HNF-4519 
Revision 0 

N-61 



c 0 0 
0 

w: 
O r  

N 
I N 

a: 

HNF-4519 
Revision 0 

N-62 



m 
I N 

2 

HNF-4519 
Revision 0 

N-63 



Environmental Controls 

REFERENCES 

A. 3-1 
HNF-4519 
Revision 0 

N-64 



P HNF-4519 
Revision 0 

N-65 



HNF-4519 
Revision 0 

N-66 



..- 

HNF-4519 
Revision 0 

N-67 



Y ) -  

' C  
3s 
5- 

b.19 
L 

,m 

HNF-4519 
Revision 0 

N-68 



VI 

d 

u 

E 

M 

HNF-4519 
Revision 0 

N-69 



HNF-4519 
Revision 0 

N-70 



HNF-4519 
Revision 0 

N-71 



DEFENSE IN DEPTH CONTROLS 

The only new defense-in-depth controls identified for the Tank 241-SY-101 waste transfer are: 

Video camera monitoring during the waste transfer and during associated activities that involve crust 
disturbance or dissolution 

Dilution water temperature 
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