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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 RAPID Mitigation System will reduce the potential
unacceptable consequences of crust growth in Tank 241-8Y-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,
functional 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.



Table 1.1.

SY-101 System Design Review Sequence.
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Review

Date(s)

Record

Comments
Identified/Open

HNF-3885, Rev. 0
(Design Criteria)
Appendix B

February 4, 1999

Meeting Minutes

67/0

30% Design Review
(Conceptual Design)
Appendix C

February 16-17, 1999

Meeting Minutes
& RCRs

157/4

HNF-4169, Rev. 0
(PPP Enclosure)
Appendix D

March 9, 1999

Meeting Minutes

2011

HNF-4170, Rev. 0
(Transfer Pump Piping)
Appendix E

March 9, 1999

Meeting Minutes

8/0

HNF-4043, Rev 0
(Water Skid Specification)
Appendix F

March 10, 1999

Meeting Minutes

8/0

33% Design Review
(Overground Transfer
Option)

Appendix G

March 11, 1999

Meeting Minutes

21/1

HNF-4216
(Slurry Distributor)
Appendix H

March 25, 1999

Meeting Minutes

18/0

HNF-4252
(Structural Design
Criteria)
Appendix I

March 26, 1999

Meeting Minutes

3/0

ECN 647721
(electrical installation)
Appendix J

April 9, 1999

Meeting Minutes

34/0

ECN 653826
(modification of Water
Skid Specification)
Appendix K

April 13, 1999

Meeting Minutes

10/0

SY-101 RAPID
Mitigation System -
System Design, and
HNF-4407

(Hose in Hose Option)
Appendix L

April 29-May 10,
1999

Meeting Minutes
and RCRs

46/18
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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

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

e HNF-4043, "Specification for SY101 RAPID Mitigation Mobile Water Support Skid"
and revision by ECN 653826

o HNF-4169, "Specification for SY-101 RAPID Mitigation Prefabricated Pump Pit"
o HNF-4170, "Specification for SY-101 RAPID Mitigation Transfer Pump Piping"

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

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

o HNF-4407, "Specification for SY-101 RAPID Mitigation System Hose and Hose
Assembly"



1.3.2 Drawings Reviewed

H-14-103558, Sheet 1 of 2, Rev.
H-14-103559, Sheet 1 of 2, Rev.
H-14-103565, Sheet 2 of 2, Rev.
H-14-103570, Sheet 1 of 2, Rev.

H-14-103591, Sheet 1, Rev. 0
H-14-103610, Sheet 1, Rev. 0

H-14-103640, Sheet 1 of 2, Rev.
H-14-103641, Sheet 1 of 3, Rev.
H-14-103641, Sheet 3 of 3, Rev.
H-14-103643, Sheet 1 of 3, Rev.
H-14-103643, Sheet 3 of 3, Rev.
H-14-103649, Sheet 1 of 6, Rev.
H-14-103649, Sheet 3 of 6, Rev.
H-14-103649, Sheet 5 of 6, Rev.
H-14-103651, Sheet 1 of 1, Rev.
H-14-103652, Sheet 2 of 2, Rev.
H-14-103653, Sheet 2 of 5, Rev.
H-14-103653, Sheet 4 of 5, Rev.
H-14-103654, Sheet 1 of 4, Rev.
H-14-103654, Sheet 3 of 4, Rev.
H-14-103655, Sheet 1 of 2, Rev.
H-14-103656, Sheet 1 of 1, Rev.

1.3.3 Reference Documents
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H-14-103558, Sheet 2 of 2, Rev.
H-14-103565, Sheet 1 of 2, Rev.

H-14-103566, Sheet 1, Rev. 0
H-14-103590, Sheet 1, Rev. 0

H-14-103607, Sheet 1 of 1, Rev.

H-14-103616, Sheet 1, Rev. 0

H-14-103640, Sheet 2 of 2, Rev.
H-14-103641, Sheet 2 of 3, Rev.
H-14-103642, Sheet 1 of 1, Rev.
H-14-103643, Sheet 2 of 3, Rev.
H-14-103647, Sheet 1 of 1, Rev.
H-14-103649, Sheet 2 of 6, Rev.
H-14-103649, Sheet 4 of 6, Rev.
H-14-103649, Sheet 6 of 6, Rev.
H-14-103652, Sheet 1 of 2, Rev.
H-14-103653, Sheet 1 of 5, Rev.
H-14-103653, Sheet 3 of 5, Rev.
H-14-103653, Sheet 5 of 5, Rev.
H-14-103654, Sheet 2 of 4, Rev.
H-14-103654, Sheet 4 of 4, Rev.
H-14-103655, Sheet 2 of 2, Rev.

o
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Benegas, T. R., Engineering Task Plan for Waste Transfer from Tank 241-SY-101 to
241-SY-102, HNF-4044, dated April 27, 1999.

Estey, S. D., Draft Process Control Plan for Tank 241-SY-101 Surface Level Rise
Remediation, HNF-4264, dated March 29, 1999. (Appendix N)

Kripps, L. J., Draft Control Decision Record — Tank 241-SY-101 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.



HNF-4519
Revision 0

14  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 and/or 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 (HNF-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 “33%”
design review. Alternatives discussed at this review focused on significant radiological
control concemns 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 cuiting 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 from the checklist
are summarized in Section 3.3.11 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. Al-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 Farm, 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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e Laroy S. Krogsrud was selected as the Cognizant Safety Engineer for the SY Tank
Farm.

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

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

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

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

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

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

e 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 resotution
of radiological control and shielding issues. '

3.3 OUTSTANDING ACTION ITEMS

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

¢ RCRA45: "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, i.e., "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.

e 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 3.3.11 also addresses this item from another perspective.

e RCR93: "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 HNF-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

11
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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:

o 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 Shirry 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
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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 III 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 III 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 III 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 [Aose 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.

14
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e RCR7: "Arequirement 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.

e RCR10: "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.

o RCR11: "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.

e RCR13: "HNF-3885 needs to be revised. This shall also include the limits of the
VED [variable frequency drive] "

HNF-3885 provides functions and requirements for the SY-101 RAPID 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.
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RCR 21: "H-14-103641: Comments by Mazen /M. G. Al-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 27: "A red line mark up of electrical fand 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-] 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-] 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 drawing H-14-] 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
vatious 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-] 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 HNF-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 42] 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 internals."

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-14-] 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 gal/min. 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: ’

e 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.

e 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.

e 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.

e 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.

e 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.

e 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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DESIGN REVIEW CHECKLIST
System Design Review
SY-101 RAPID MITIGATION SYSTEM Applicable Design Review Remarks
item Review Consideration (yes/no/NA) And Pending Actions
DESIGN BASIS
1 Have assumptions necessary to perform Yes Assumptions have been delineated in HNF-
the design task been adequately 3885, Section 1.2.1 and Control Decision
described and are they reasonable? Records
2 Have assumptions been identified for Yes Assumptions associated with waste volume
verification during design execution or _ and waste compatibility require completion of

i 2 o .
when the design has been completed? 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 be completed as part
of design implementation.

The assumption in HNF-4252 that “vortex
shedding loads created by jet flow past the
transfer pump [from mixer pump operation in
tank SY-101] will not develop” requires
verification. This assumption must be verified
as part of design implementation.

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. '

3 Has testing been defined to complete Yes The hose supplier will perform pressure
verification after design completion? testing and vacuum testing of the hose prior to
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
defined and performed after receipt as part of
design implementation.
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DESIGN REVIEW CHECKLIST

System Design Review

SY-101 RAPID MITIGATION SYSTEM

Item Review Consideration

Applicable

{yes/mo/NA)

Design Review Remarks

And Pending Actions

3 {continued)

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, geometry, and environmental
conditions.

4 Have adequate acceptance criteria been
specified and are the verification
methods stated appropriately?

Yes

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.

5 Have the appropriate Quality Assurance
requirements been specified?

Specific quality assurance requirements have
been imposed in design/construct
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
has been provided by vendors qualified to
NQA-1.

6 Were sources of information identified?

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).
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DESIGN REVIEW CHECKLIST

System Design Review

SY-101 RAPID MITIGATION SYSTEM

Item Review Consideration

Applicable

(yes/no/NA)

Design Review Remarks

And Pending Actions

7 Does the design meet the established
requivements and/or design criteria?

Yes

The system has been designed to the
requirements of HNF-3885. In addition, the
design activity requires development of
compliance matrices to document 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.

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

Physical and functional interface requirements
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 252-S substation was
found to be inadequately specified in HNF-
3885, HNF-3885 has been revised to correct
this deficiency.

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

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.

10 Are there any open interface problems?

The system interface with existing facility
electrical power has been identified as a
problem. The requirements of HNF-3885 are
being changed to provide specific
requirements for augmentation of power from
the 252-8 substation.

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

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

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

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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DESIGN REVIEW CHECKLIST

System Design Review

F $Y-101 RAPID MITIGATION SYSTEM

ltem

Review Consideration

Applicable

(yes/no/NA)

Design Review Remarks

And Pending Actions

13

Does the design represent the simplest
design consistent with functional
requirements and expected service
conditions?

Yes

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 of
decontamination and radiological control
needs, especially for removable temporary
portions of the system.

14

Are the applicable codes, standards, and
requirements, including revisions,
properly identified and are their design
requirements provided for?

Yes

Specific codes, standards, and requirements
have been delineated in HINF-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
stringent requirements.

15

Does the design minimize life-cycle cost
fo the extent practicable?

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

16

Have available data on similar designs
been considered?

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.

17

Does the design meet functional
requirements to:

a Ensure stresses are within design
limits?

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 HINF-
4358,
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System Design Review

SY-101 RAPID MITIGATION SYSTEM Applicable Design Review Remarks 1

Item Review Consideration (yes/mo/NA) And Pending Actions

17 b Meet defined steady-state, transient, Yes Specific design features have been

and faulted conditions? incorporated to serve all normat 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, instruments have been
provided with fail-safe design or are powered
from 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

Teservoir.
18 Will the design meet the following
environmental conditions?
a  Temperature (steady-state and Yes Equipment has been specified and designed to
transient) meet process control temperature
requirements, including transient conditions.
b Flow (steady-state and transient) Yes All system components have been designed to

including induced Vibration 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 Jtem 2, the assumption in HNF-
4252 that vortex shedding loads created by jet
flow past the transfer pump [from mixer pump
operation in tank SY-101] will not develop
requires verification.
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DESIGN REVIEW CHECKLIST

System Design Review

SY-101 RAPID MITIGATION SYSTEM

ltem Review Consideration

Applicable

(yes/no/NA)

Design Review Remarks

And Pending Actions

18 ¢ Pressure (steady-state and fransient)

d Seismic/natural phenomena (as
required by safety analysis)

e Nuclear radiation

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

g Ambient environmental conditions

Yes

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 bave 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 FINF-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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DESIGN REVIEW CHECKLIST

System Design Review

SY-101 RAPID MITIGATION SYSTEM

Item

Review Consideration

Applicable

(yes/no/NA)

Design Review Remarks

And Pending Actions

18

g (continued) .

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-101 as a formally classified
NFPA Class 1, Division 2, Group B hazardous
location.

Have allowable leakages been specified?

Yes

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.

20

Does the design meet all established
safety requirements?

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.

The design has incorporated safety features as
Safety Class or Safety Significant to prevent
or mitigate potential accident conditions
developed in the Authorization Basis and
system specific hazard and accident analysis
developed. ’

21

Has an acceptable leve! of radiation
exposure been defined?

Based on multiple design constraints, the
design has been developed to make provisions
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.




APPENDIX A

HNF-4519
Revision 0

DESIGN REVIEW CHECKLIST

System Design Review

S$Y-101 RAPID MITIGATION SYSTEM

Applicable

Item Review Consideration

(yes/no/NA)

Design Review Remarks

And Pending Actions

21 {continued)

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

22 Have calculations been performed to
define expected radiation exposure and

establish acceptable shielding design?

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.

23 Have nuclear criticality safety

considerations been incorporated?

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 materjal. 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.

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

documented?

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.

Will separate Acceptance Test
Specification(s)/ Procedure(s) be
required?

25

- If yes, identify responsible
organization(s) for preparation and issue
(TBD if unknown)

SY-101 RAPID Mitigation System
Acceptance Tests will be performed as
delineated in the Engineering Task Plan,
HNF-4044
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26 Have calculations been developed to Yes Calculations necessary to specify components

provide proper component specifications are being prepared for the system.
and/or requirements?

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 for
completion; however, procurement is
proceeding at risk.

27 Have safety systems, structures, and Yes Through the hazard and accident analysis
components been identified? process, controls have been developed and
allocated to the systems, structures, 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.

28 Have all credible non-standard conditions Yes Hazards have been evaluated and credible
been properly considered? events analyzed to meet nuclear safety
requirements.

In addition, radiological and process concems
associated with operational upsets have led to
a redundant design with transfer line flushing
from an accurnulator tank. This provides
flushing of the line in the event of a loss of
power to reduce radiation sources and prevent
waste crystallization in the line. The anti-
siphoning slurry distributor at SY-102 ensures
that waste transfer is terminated under any

pump shutdown condition.
29 Are existing Authorization Basis anaiyses Yes Existing Authorization Basis analyses have
implemented in the design? been applied to the design.
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30 Has the need for safety analysis of this Yes Safety analysis including hazard

design been determined? 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.
31 Are existing Authorization Basis controls Yes Existing Authorization Basis controls have
implemented in the design? been applied to the design.

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

32 Do the requirements incorporate Yes An environmental compliance matrix has
appropriate environmental compliance been prepared to document compliance with
controls?

environmental design requirements.

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

33, Does the design comply with applicable Yes An environmental compliance matrix has
environmental design requirements (i.e. been prepared to document compliance with
WAC 173-303, etc.)? . . .

environmental design requirements.

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

34 Will new or modified environmental No The current environmental permit governs
permits be required? operation of the SY-101 RAPID Mitigation
System.
35 Has avaitability of power to meet Yes Electric load analysis of the 252-S substation

requirements for the systems, structures,

and components been verified? identified the requirement to supplement the
eq’y

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.
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36 Have requirements for receiving and Yes Receiving requirements are applied for all
storing the equipment item(s) been equipment. Uniquely purchased components
defined? . : s

are specified to require vendor submittal of
storage requirements.

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

37 Has a compliance matrix been prepared Yes Compliance matrices have been developed to
to ensure that applicable codes, document compliance with requirements.
standards, and Authorization Basis,

:Environmlental, DOE Order, and sylstem The compliance matrices must be completed
unctional requirements are properly ; N
identified and controlled? as part of detailed design.
38 Have the interface requirements with Yes Design drawings have identified interfaces
existing facility equipment and systems with existing facility equipment and systems.
2 o . .
been clearly presented? To facilitate clarity of presentation, the
designers have incorporated all completed
changes to the drawings prior to providing the
appropriate interfaces.
COMPONENT SELECTION

39 Can the equipment be readily Yes All designs have been prepared for ease of

assembled/disassembled as designed? assembly. Consideration has been given to
identifying critical dimensions and to ensuring
that mating surfaces have appropriate
fabrication tolerances to facilitate assembly.

40 Have applicable modifications to N/A
commercial grade items and any
associated verification operations or tests
been appropriately documented?

41 Have qualified and certified parts been Yes Based on specific design applications and the
specified? applicable codes and standards, requisite

qualification criteria for parts have been
determined and imposed on suppliers.

42 Is the design producible by conventionat Yes The design was predicated on application of
means? standard commercial parts and items to

minimize the potential schedule impacts of
special order parts and equipment.

43 Do manufacturing, processing, and Yes The system design documents reviewed
fabrication procedures minimize stress provide requirements to address stress

j igue? p : o
corrosion and fafigue? corrosion, particularly for fabrication of
stainless steel parts.
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44 Do the part and assembly clearances Yes Thermal movement is the only applicable
and tolerances take into account the condition for the system design. Flexible
effects o.f age, wear, thermal movement, connections accommodate the thermal
and applied loads?

movement.

45 Are mechanical tolerances within the Yes All tolerances were compared to applicable

limits of normal shop practice? standards and guidance. With the exception
of critical dimensions, tolerances, and surface
finishes, standard shop tolerances have been
applied. Where dimensions, surface finish,
and/or tolerances were identified as critical,
the critical parameter was set to meet
requirements and evaluated for machining
capability.

46 Are assembly clearances adequate to Yes The design applied maximum clearances to
prevent unacceptable damage to protect components from damage.
adjacent components? Components in the Prefabricated Pump Pit are

fairly close to each other, but are fabricated as
an assembly, minimizing the chance of
component damage.

47 For large and heavy components Yes All large and heavy components have been
designed with built-in rigging to min_imize designed with appropriate lifting points to
prsonel s g el sllow signgand oistin uing sandad

rigging practices.

48 Are operations, surveillance, and Yes Operations and surveillance activities
maintenance access provisions designed specifically addressed exposure minimization.
to minimize personne! exposure? Once the valve lineup is set, the system can be

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.

Design features for system flushing and
decontamination are provided to minimize
personnel exposure during maintenance
activities.

49 Have adequate equipment laydown area Yes Field verification was performed to verify

been provided? .

adequacy of laydown areas for staging,
installation, and removal of equipment.
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50 Are components designed to facilitate Yes System components have been designed to

flushing and decontamination? facilitate flushing and decontamination.

Materials and fabrication weld finishes were
specified to simplify decontamination.
Decontamination spray nozzles are provided
to remove contamination of exterior surfaces
exposed to tank waste. All waste transfer
piping and components are designed with
flushing provisions, including the transfer
purp internals.

51 Has permanent shielding been Yes Permanent shielding has been provided at the
incorporated to minimize personnel tank risers and via the steel walls of the PPP.
exposure? :

Temporary shielding is also utilized. Item 52.

52 If permanent shielding is ot provided, Yes The design incorporates attachment points for
have design provisions been included to multiple layers of temporary shielding.
fadilitate placement of temporary Structural analysis of the components
shielding? . . P

9 includes the weight of temporary shielding.

53 Has remote operation been incorporated Yes As stated in Itemn 48 above, remote operation -
to minimize personnel exposure? has been included in system design for all
activities. Valving of the PPP is remote using
reach rods. Dilution throttling is at water skid
valve stand. Decontamination and
decommissioning will not be remote.

54 Have appropriate design requirements

been il ted for cor ination

control?

a Butt-welded pipe fittings Yes

b Low point drains for piping and Yes Low point drainage has been provided.

enclosures
: Detail design for the hose in hose option has

not been finalized and may result in an
undrained low point, however, flushing and
line removal options have been identified.

¢ Piping routed to minimize dead legs Yes The hose in hose option may have a dead leg

and low points as described in b above.
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54 d  Curbed radioactive floor drains No 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.

e No cross-connection of radioactive N/A
and non-radioactive drains?

f Isolation of non-radioactive fluid Yes Check valves and interlocked pressure
SVS:emS I""m ’ad":a““’e fluid switches are provided to isolate the water skid
systems {0 prevent cross- from potential radioactive waste leakage. In
contamination i : ;

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.

55 Are tolerances, fabrication techniques, Yes Critical dimensional tolerances and material
processes, etc., consistent with standard finishes have been included in specification of
practices and the proposed application? the Prefabricated Pump Pit and other SSCs.

These dimensions and tolerances have been
verified to be within standard machining
capabilities. For critical finishes on the
welded fabrication, machining has been
specified after fabrication.

56 Can the design and its parts be easily Yes
inspected for conformance to engineering
specifications?

57 Have welding, bolting, joining methods Yes Welding has been specified to appropriate
been adequately specified? codes and standards. In addition, heat input

and tool and material controls have been
specified for fabrication of stainless steel
components.

58 Have NDE methods been applied Yes Nondestructive examination has been

correctly?

specified to the applicable codes and
standards. For critical applications,
supplemental NDE has been specified.
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59 If the design includes safety SSCs, have Yes Critical characteristics have been identified
the critical characteristics been and are being applied to dedication of safety
identified? SSCs
Identification of critical characteristics must
be completed and verified to be consistent
with the finalized safety analysis as part of
design implementation.
60 If locking provisions or locking devices
have been included:
a Are they accessible? N/A
b Ifinaccessible after assembly, have N/A
they been sufficiently evaluated and
tested to ensure their adequacy?
61 If the design includes safety SSCs, has a Yes A system Safety Equipment List has been
Safety Equipment List (or input to the prepared.
facility Safety Equipment List) been
prepared? The Safety Equipment List must be
completed, verified to be consistent with the
completed safety analysis, and issued as part
of design implementation. '
MATERIAL SELECTION
62 Have non-corrosive materials been used Yes The primary material of construction used is
where required? stainless steel, not susceptible to corrosion
from the waste material to be handled.
Carbon steel components have been used for
structural components and enclosures that will
be exposed to an outdoor environment. In
these applications, suitable protective
coatings are specified.
Protective coating specification for carbon
steel portions of the Prefabricated Pump Pit
must be completed and coating performed as
part of design implementation.
63 Can the assemblies be stored for Yes
extended periods of time without
degrading effects?
64 Does the design avoid any materials Yes All materials have been selected based on
unproven for use in the anticipated their known properties when exposed to the
il ? .. -
environment? anticipated environment.
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65 Are coatings (or finishes) compatible with " Yes See Item 62 above.
the expected environment and
application?
66 Avre surface finish requirements the least Yes See Item 55 above. In addition to specifying
stringent possible? sequence of machining, the least stringent
finish requirement necessary is selected for
each machined surface. Fabrication
workmanship has been limited to finish
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.
67 Are the specified materials ¢ tibl Yes Selection conditions are as described in Items
. | with each other and the environmental 48, 50, 54, 62, and 64 above.
conditions to which the material will be T T
exposed? .
68 Are the specified construction materials EPDM rubber specified for hose in hose has
resistant to the following as applicable: had extensive use in similar environments at
Hanford.
a Moisture? Yes
b Oxygen/Oxidizers? Yes
¢ Acids? N/A
d Salts? Yes
e Radiation? Yes

OPERATIONS & MAINTENANCE

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

Yes

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.
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70 Does the design use engineered safety Yes Due to the critical need to complete design,
and operational protections o avoid an construction, and testing within a limited time
:ﬁ;ﬁfﬁ;ﬁz::ﬁgmﬁﬁ;ﬂendence on period, every design aspect was reviewed to

) establish the minimum overall risk. This
review developed design approaches to
maximize use of engineered features, while
limiting administrative controls to those that .
are routine within TWRS.

71 Have human factors engineering and Yes Specific consideration of human factors has
operability been considered? been included throughout the design. This

has resulted in design such as selection of
specific audible and visual alarms, orientation
of outdoor instrument readouts relative to the
sun, and design to ensure that shutdown
controls will operate under all selection
modes at all control locations.

72 Is an Operation and Maintenance Manual No A specific Operation and Maintenance
require(_:i? lf_so, have requirements been Manual is not necessary for the system.
clearly identified? Vendor provided manuals are required for all

components or subassemblies that require
operational setting or calibration. For
subsystems such as the Mobile Water Support
Skid, applicable instructions are provided to
meet a specification requirement.

73 Are current operating documents Yes Specific operating procedures and
(procedures, specifications, etc.) specifications are required for the design.
applicable to the design? The operational control of the pump variable

frequency drive is unique to this transfer
system. Requirements for dilution are
consistent with low flow saltwell pumping,
however, dilution has not been routinely
required for double-shell tank transfers in the
recent past.

74 Has adequate accessibility been provided N/A In-service inspection is not required for the
for in-service inspection? application.

75 Have personnel radiation protection Yes The design incorporates a four meter corridor
requirements been considered and established as a high radiation area during
identified?

operation of the system. The design locates
system controls and monitoring outside the
corridor.
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76 Have necessary features been provided Yes' Operational monitoring and control is
to maintain personnel radiation exposure performed remotely to ensure doses are kept
as low as reasonably achievable? ALARA. As stated in Item 48 above, the
. s
design does result exposure of the operators
for a short duration while the flush flow is
established.
77 Can the hardware be adequately Yes See Item 50 above.
decontaminated and disposed of after
use if it is radiologically or chemically
contaminated?
78 Have locking provisions or locking N/A
devices been required where critical to
operation or maintenance?
RADIOLOGICAL & TOXICOLOGICAL CONSIDERATIONS
79 Equipment design and administrative

controls ensure that doses are ALARA

a

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

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

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

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

The 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
application 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 temporary
shielding with controlled access points.
Specific review of the routing ensured that
establishment of the high radiation area would
not have significant impact on other operation
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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79 e For continuously occupied areas, Yes All activities performed in the DACS trailer
how does the design meet the and at the MCC are performed outside the SY
objectives of maintaining exposure Tank Farm.
ALARA and < 0.5 mrem/hr dose )
rate? 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.

f  For areas not continuously occupied, Yes Control and monitoring functions are limited
how does the design meet the to areas remote from potential radiation
objectives of manntaufung exposure sources during system operation. Those
ALARA and < 20% of applicable e . A
standards of 100;12&3; 2027 activities perfonped in the high Fadlatmn area

are reduced to simplified operations of short
duration.

g How does the design meet the Yes All system boundaries are established with
°?J:°“"e ’°d_a"°c'f_ ril/etastis of both a primary and a secondary confinement.
airborne radioactivity to the .
workplace atmosphere under nommal A1_rb9me re]e.ase_s are controlled by the
conditions? existing ventilation system.

h  How do the design controls meet the Yes The system maintains full isolation from the
objective to avoid inhalation of radioactive material. Specific construction
radioactive material in any situation? steps that will require breaching the

containments of SY-101 and SY-102 that will
be performed under work controls specifically
developed for work at open risers.

i How does the design and material Yes The primary features of the system minimize

selection include features that
facilitate maintenance,
decontamination, and
decommissioning?

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 in
hose option. The primary material of
construction selected is stainless steel to
simplify decontamination except the transfer
line.
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79 j  Does the design incorporate plans Yes Portions of the design that may provide high
for monitoring during routine exposure are located such that field survey is
operations to demonstrate expostire easily performed. Those work stations that
levels are ALARA? . . .
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.
80 Have design features incorporated
consideration of: -
a  Adeguacy of space for anticipated Yes In all portions of the system, access has been
operations, maintenance, and considered. The most restrictive maintenance
decommissioning? 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.
b Location of radiation areas, traffic Yes Specific location of controlled access points
patterms, location of survey for the high radiation area corridor is
sgzgr::;ta:r;:gt:mzz;eaﬁ,;nd designed to prov}de adequate corftr_o}. Traffic
patterns for routine tank farm activities have
been evaluated as part of development of the
routing and high radiation area corridor.
Change areas, staging and decontamination
controls can be applied at existing facilities.
¢ Isthe design capable of maintaining Yes The design will specifically incorporates

entry control for each radiological appropriate features and controls.

area commensurate with the existing

or potential hazards within the

area(s) as described in

10CFR835.501?

d  Does the design entrance of each Yes The design entrance(s) for the established
access point to high and very high high radiation area will be through locked
radua'tlon have control features access only.
required by 10CFR835.5027

e Are equipment and controls located Yes All operational controls are located remotely

for accessibility and to minimize
exposure to personnel under all
conditions?

from the high radiation areas. If the operation
requires termination, this can be performed
from any of three manned locations, two of
which are located outside the radiation area.
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80 f  Are entry contro! points adequately Yes The entry control point(s) for the high
sized to allow personnel and radiation area is in an outdoor area with
equipment access? ample access. The entry control point for the
SY tank farm provides facilities for full crew
changes and appropriate monitoring and
decontamination.

g Are exits from radiological areas Yes The exits for personnel and equipment are
adequate for personnel and adequate for construction, operation, and
equipment monitoring and removal activities. This has been
decontamination? ey

demonstrated within the last ten years by
comparable system installation work
performed at Tank SY-101.

h  Has maximum distance been Yes The serviceable components and manned
provided between the serviceable locations have been remotely located.
components and manned control
locations and the substantial Serviceable components within the
radiation sources? Prefabricated Pump Pit have been designed as

a replaceable assembly to minimize personnel
exposure if service is required.
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MEETING MINUTES

SUBJECT: Design Review Group (DRG) 99-004, Design RequirementsADocument for the
SY-101 Rapid Mitigation System

TO: BUILDING

T. R. Benegas Gl1-54 (Project) 2750E

M. H. Brown T4-07 (DRG)

D. L. Dyekman 57-03 {DRG)

C. E. Hanson Gl-54 (Project)

A. J. Kostelnik S7-12 (Project)

L. S. Krogsrud T4-07 (DRG)

S. N. Maruvada A3-02 (FDH)

M. L. McElroy Gl-54 (DRG)

R. W. Reed T4-07 (DRG)

G. W. Ryan R1-44 (DRG)

C. C. Scaief . R1-56 {DRG)

C. P. Shaw R3-74 (DRG)

8. W. Shaw Gl-54 (Project) .
H. H. zZiada ’ R1-56 (DRG)

FROM: - CHATRMAN

Chris E. Jensen Richard L. Schlosser

DEPARTMENT-OPERAT 10N - COMPONENT AREAR SHIFT DATE OF MEETING NOMBER ATTENDING
TWRS Engineering 200E Day February 4, 1999 16 -

The review of the subject design requirements was introduced by the chairman. The
comments for this meeting will be documented via the meeting minutes.

The chairman emphasized that compliance with the procedural regquirements for
engineering documents will be adhered. to for this review.

The review committee agreed that all documents that are to be generated should be
captured in the Engineering Task Plan (ETP). The project people at the meeting agreed
to include the documents to be generated as part of the ETP (Action Item 99-004-001).

The chairman recommended that the project advise Maintenance and Surveillance
Engineering, to ensure that maintenance and calibration procedures are developed in a
timely wmanner. The project agreed to do so (Action Item 99-004-002).

Action Item 99-004-003 (Benegas): Page 1, item 1.1, first paragraph, delete
", ..temporary above ground...". This is not a design requirement.

Action Item 99-004-004 (Benegas): Page 1, item 1.1, Mr. C. P. Shaw raised the issue of
waste compatibility in the transfer of waste from SY-10l1 to SY-102. The project did
not recall any studies that address the issue. The project agreed to identify this as
an assumption that the waste is compatible or verify that it is compatible.

Action Item 99-004-005 (Benegas): Page 2, item 2.1, The chairman pointed out that
there are several government documents missing in the list. The title of this item is
to be changed to "Major" Government Documents, and Washington Administrative Code
173.303, 10CFR830.120, and DOE Order 6430.1A are required to be added to the list.

Action Item 99-004-006 (Benegas): Page 2, item 2.2, Mr. Jensen commented that the
reference to ASME B31.3 was not the current edition. The current edition will be
identified. Dr. Ziada and Mr. Jensen also pointed out that the requirements in HNF-
PRO-097 requires that safety class process equipment shall be designed to ASME Boiler
and Pressure Vessel Code (B&PVC) Section IXI. Dr. ziada pointed out that the ANSI B30
standard for lifting equipment needs to be identified. Mr. Brown also pointed out that
ACI requirements need to be identified as well. The DRG agreed that to limit the
| humber of non-government documents in the list the following statement needs to be
added to item 2.2: "These are the Codes and Standards identified at this time. Others
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MEETING MINUTES (Continued)

may be identified as the design progresses." Mr. Benegas agreed to the actions above.

Action Item 99-004-007 (Benegas): Dr. Ziada discussed requirements for the piping
codes. He explained that the requirements of HNF-PRO-097 may be able to be waived, if
DOE is willing to agree. This could allow the use of ASME B31.3 with addition quality
requirements. The chairman agreed that this could save significant time on the
schedule, due to the significant requirements imposed by ASME B&PVC Section III.

Action Item 99-004-008 (Benegas): Page 3, item 3.0, Mr. Brown recommended that the
"Flush and Dilution System" be added to the bulleted list in this section. The project
agreed.

Action Item 99-004-009 (Benegas): Page 3, item 3.0, Dr. Ziada recommended that the
project component interfaces be systematically identified. This should be accomplished
by adding a section in this section specifically identifying component interfaces using
component identification. The project agreed to add an interface matrix or list.

Action Item 99-004-010 (Benegas): Page 4, item 3.2.1, Dr. Ziada recommended that Table
3-1 be referenced in this item. The DRG also recommended the last sentence be deleted
and the reference to Table 3-1 be included.

Action Item 99-004-011 (Benegas): Page 4, item 3.2.1, Dr. Ziada suggested that the
safety class of the pump be identified.

Action Item 99-004-012 (Benegas): Page 4, item 3.2.2.1.1, delete the viscosity values.

Action Item 99-004-013 (Benegas): Page 4, item 3.2.2.2.1, Mr. C. P. Shaw pointed out
that there is a requirement that the Reynolds number for fluid flow in piping is
required to be greater than 20,000, per WHC-SD-OCD-15, to prevent plugging. The
performance numbers in the design requlrements may not reach the Reynolds number
requirements. Mr. Reed asked if there is an ablllty to unplug the line, should it.
become plugged. The pro;ect agreed to add the requirements in WHC- SD OCD-15 and
address the unplugging issue.

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 the
dimension 2.44 m be replaced with "junction of the primary and secondary tank walls".

Action Item 9$9-004-024 (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, ...etec.) 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 $SCs and evaluated in accordance with HNF-PRO-03%7 and DOE-
6430.1A.

The SDC also provides codes and standards that are used to evaluate and qualify the
SS8Cs of the waste transfer system."

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. The wording should be used to prepare the new item 3.7 (see Action
Item 99-004-027).

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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and" after the word "remocte’.

Action Item 99-004-033 (Benegas): Page 9, item 3.,3.2.3.4, the DRG recommended deletion
of this item. It is not a design criteria. .

Action 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
be made to the document.

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

Action 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 under 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 "double-encased
transfer lines not physically connected to other active or inactive waste transfer
lines" between "dedicated" and "transfer". Delete the phrase "...riser 13...8Y-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, Mr. 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 recommepded 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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well.

Action Item 99-004-047 (Benegas): Page 12, item 3.4.2.1.7, the DRG recommended
deletion of this item and the last sentence be wmoved to item 3.4.2.18.

Action Item 99-004-048 (Benegas): Page 13, item 3.4.2.1.8, the DRG recommended adding
the sentence from Action Item 99-004-046 to this item and replace the phrase "...as
required...working pressure" with "to be tested in accordance with ASME B31.3".

Action Item 99-004-049 (Benegas): Page 13, item 3.4.2.1.9, the DRG recommended that
this item be moved to the flush system item.

Action Item 99-004-050 (Benegas): Page 13, items 3.4.2.1.10 and 3.4.2.2.3, the DRG
recomuended deletion of these item as they are not considered design criteria.

Action Item 99-004-051 (Benegas): Page 13, item 3.4.2.2.1, the DRG recommended
replacing "containment in the event" with "routing of waste to a leakage collection and
detection pit".

Action Item 59—004—052 (Benegas): Page 13, item 3.4.2.2, the DRG recommended adding
the statement "A leak detector system which complies with WAC 173.303 requirements
shall be provided for the encasement". -

Action Item 99-004-053 (Benegas): Page 13, item 3.4.2.2.2, the DRG recommended
revising this item to be similar to item 3.4.2.1.4 except referencing the design code
as ASME B&PVC Section III or authorized equivalent.

Action Item 99-004-054 (Benegas): Page 14, items 3.4.2.3.1, 3.4.2.3.2, 3.4.2.3.3,. and
3.4.2.4.1, the DRG recommended the deletion of these items as they are not considered
design criteria.

Action Item 99-004-055 (Benegas): Page 14, item 3.4.2.3.4, the DRG recommended the
first sentence be deleted and the second sentence be revised by replacing "Hanfoxd"
with "design® and xeplacing "in accordance" with "compatible".

Action Item 99-004-056 (Benegas): Page 14, item 3.4.2.4.3, the DRG recommended
deletion of the second sentence and the first sentence be revised as follows: "Drop
leg discharge to the tank shall be accomplished without damage to dropleg or
attachments. Drop leg attachments shall be designed with appropriate requirements."

Action Item 99-004-057 (Benegas): Page 14, item 3.4.2.4.4, the DRG recommended this
item be revised to read the same as 3.3.2.10 (see Action Item 99-004-040).

Action Item 99-004-058 (Benegas): Page 15, item 3.5, the DRG recommended that the
accuracy ranges are not required for design criteria and should be removed.

Action Item 99-004-059 (Benegas): Page 15, item 3.5, the DRG recommended addition of
statements for encasement leak detector flammable gas controls. The encasement is open
to the pit where there may be flammable gas controls, requiring the same classification
of the encasement, with respect to flammable gas controls, as the pit. This should be
identified in the interface control matrix (see Action Item 99-004-009 above). In
addition, a statement "Any leak detector within an area requiring ignition controls
shall be have the appropriate ignition control requirements." should be added to this
item.

Action Item 99-004-060 (Benegas): 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. This ~
explanation should include minimizing waste generation, prevention of tank over
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f£filling, and maintaining tank, chemistry within acceptable limits to prevent corrosion.

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

Action Item 99-004-062 -{Benegas): Pages 34 to 39, the DRG recommended adding a
reference to DOE Order 6430.1A.

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

Action 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
does not meet the requirements of NQA-1 and ASME B&PVC Section III.

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

Action Item 99-004-066 (Benegas): The DRG recommends that a design requiremeﬁts matrix
be developed. -

Action Item 99-004-067 (Benegas): The DRG recommends that a waste chemistry
compatibility determination be performed. ’

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

The meeting was adjoured.
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101-SY TRANSFER SYSTEM DESIGN REVIEW

AGENDA/PRESENTATIONS
2/16/99
8:00am Introduction (C. Hanson)
8:10am Process (B. Barton)
' . Objective
. Process Flow
8:30am Design Definition Documents

) ETP — T. Benegas
. DRD - S. Shaw

8:50 am Overall Integrated System (General Overview) T. Benegas
. P&ID '
. General Arrangement
. Drawing Tree
. Interface Drawing
9:00am Dose Rate Calculations/ALARA Overview (R. Pierson)
9:10am Pump (K. Morris)
o Procurement

° Test Plan

9:30am BREAK
9:40am P3 (P. Titzler)
. Site Layout
° P3 Arrangement
. Concrete Enclosure
. Installation/Removal

10:30am _Transfer Line (S. Shaw)

. Transfer Line
. Drop Leg
. Jumpers

11:00am 1&C (J. Wilk)

11:30am Power (R. Merriman)
. Electrical Distribution




12:00pm

1:00pm

1:30pm

2:00pm

2:10pm

2:30pm

HNF-4519
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LUNCH

Water Supply/Skid (K. Witwer)
De§ign Documents

. Structural (J. Strehlow)

. MEL and SDD (K. Morris)
'3 SEL (K. Morris)

BREAK ‘

Safety and Licensing (G. Ryan)
. Hazop’s

. BIO Issues

Questions/Directions (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. Schiosser, Chairman L. Pokos, Maintenance Engineering

C. E. Jensen, Secretary/Mechanical Engineering W. J. Powell, Design Authority

M. G: Al-Wazani, Electrical R. E. Raymond, Project/KINGS

M. H. Brown, Cognizant Engineer ‘ R. W. Reed, Cognizant Manager

M. F. Erhart, Chemical Engineer D. A. Reynolds, Process Engineering

R. J. Giordano, Radcon G. W. Ryan, Nuclear Safety and Licensing
J. D. Guberski, Environmental Compliance C. C. Scaief, 1&C Engineer

R. A. Huckfeldt, Safety F. A. Schmorde, Operations Representative
D. C. Larsen, Operations Representative ’ C. P. Shaw, Pump Engineering

D. E. McElroy, Cognizant QA H. H. Ziada, Structural and Rigging

Design Review Guideline/Introductions

M. 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 oa the 30% design.

SY-101 Transfer System Overview

Mr. Hanson provided an overview of the SY-101 Transfer system. A question on why 100,000 gallons of
waste was chosen as the volume to be transferred to SY-102. It was pointed out that the operational limit 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 will be additional transfers when the
waste rises again. The 100,000 comes from the desire to reduce the level by 36 inches, to avoid overfilling
the tank to a level above the primary/secondary 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 1000 cP
at the pump inlet. In addition, the requirements for waste transfers requires 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 further
evaluate (Action Item 99-005-002).

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 222-S laboratory. When the results are known, they wil
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 completed somewhere around the first of April.
The project assured the review committee that one will be prepared (Action Item 99-005-004). 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 from 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 99-005-005).

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 “bumpmg” to ensure subsequent use after the initial pumping was
discussed. It was suggested thata e Teq 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 comumittee to review the ETP by the
end of the week, including the ABU (Action Item 99-005-006).

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 MIT on 101-SY. The dose inside the MIT 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 99-005-007).

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 concemn 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. Morris 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-
005-009).

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 structural loads on the pump have been considered. It was explained that such
loads will be identified in the structural design criteria document (Action Item 99-005-011).

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
36,000-1b. This weight will preclude core-sampling 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 mAt 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 99-005-
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 99-005-016).

A concern that there is no overpressure protection of the transfer lines. The issue revolves around the use
of the variable frequency 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 overpressure 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 use 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 docnmentation 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
102-8Y 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. Witk 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 puraps. 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 gravity or mass. The project
agreed to evaluate (Action Item 99-005-023),

It was recommended that the local instrument read out panels be oriented to be read out of direct sunlight.
In addition, the instrumentation needs to be relocated to away from the PPP or, for those that cannot be
removed, provision for placement of temporary shielding be provided (Action Item 99-005-024).

40of7
Chris E. Jensen
05/11/99
C:\My Documents\DESREVASY-101\02 30%\30DR-Min.doc



HNF-4518
Revision 0
c8

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. Merriman 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 penetrations. 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-
Ttem 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 trace 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 and just 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 99-005-031).

It was pointed out that 2 LCO or engineered feature be used to prevent the dilution/flush 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 if we 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-PRO-097 and the
DOE Orders may not be met by the current design. There may be a need for an exemption to the HNF-
PRO-097 and DOE Orders. This design code issue above 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 structural 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 burn event on the pump assembly and the
PPP. The project agreed to address this issue (Action Item 99-005-035).

The structural analysis of the drop leg was not signiﬁcamly. discussed. The structural an:ilysis 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 analysxs in
accordance with procedures (Action Item 99-005-037).

The location of the PPP is just above two existing transfer lines. If the analysis demonstrates 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. Morris 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 HAZOPs and BIO.

There were no actions as a result of this subject.

Questions/Directions

Mr. Schlosser requested any further discussion or questions.

The committee suggested that a pump startup management blan 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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freeze 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 cutting 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 transfer 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.

Tof7
Chris E. Jensen
05/11/99
C:\My Documents\DESREV\SY-101102 30%\30DR-Min.doc



1'060-00V9°V

c-1n

[ X4
oS
4
£&

“Pased|al 94 03 ST A JO SuoISaz JoA0T O L
pajeso] ke (S0 se3 2323081p oY} AOffe 01 S0 31 JO 21myonans A
e %ﬁ:omoﬁﬁm T s oy unpm SpIjos uumb_: Jo =o_.~=~0mm=u
st vt poadtfeq ose S1 “(JNOdTd ANVNIANI13Ed
HALSVM 101-AS-1#T ANVL 40 SHEIANLS NOLLNTId
“6Z10-66-001Z8) 35T OU UM SPIOS oypIniu ay) Jo 1sour
SAJOSSIp PIROYS UONTIIP YOEq S} ¥ PoASI|Sq S11] “PaAOuIRS
9)SeM JO JWINJOA 31 03 yuapeamnbo Afygnor Jores Jo SUMOA € A
wonayp yoeq Juwed 03 101-AS-1¥T s[ue) uf oumoA TeuoneIxdo
JISIOLGNS 9JE0I0 0) SEA IJJSUEI} BN o jo osTwond sy, ued
a1 W 53Y0UE 90 JO 13A9] 315EAM B SASTYOR 0} JOJSUeR] fenmt oyl
wodn paoeyd JuauIaIbaI Ol SeM AL, “(UTId SWISTOI-AS-1¥2

sueL prsc-ANH) €3 051 01 001 JO1 01-XS-THT YU
WoX] 215eA JO SUIJOA € BUIAOWISL THIM Pavst Sea QIS UL

“(100-500-66 WAL onoY) UOHOSES 10§ Spuonet s pue 101-X§ Woy
POAOUISE ) 0} SUFOA 21524 O} OPIACIJ "ROBHIANI U} fxepuosas/Aremud
21 9A0qE [9A3] ¥ 0} syue) 2 SuI[[Y ploAe O} ‘soyoul 9¢ £q 19A91

21} S0NPAI O} 2IISIP Y} WO SauI09 (0Q- 00T SUL "TRAIY YUt 90 o 240Q8
JIom — SSYOULOTY Koveurrxoidde st podund st suojres 000°001 3B JoYE [9A9]
paroaford oY) pue SAYUL S0¥ St reuopierado ) e 100 poyurod sem |

{payeaipul walaoidikouedalosip ol A0Sl fPAN0O O} paynba) LORIE 3y} JO UOjepURLILIOD3L
paliEiap pUE JUaLLIIOD 8L} J0} Loyespsn] [e2iuy03) apirold) (5) dososiOAS) 0 el

{'peydecoe LON U uopeougsn] apiroid) uopsodsiq ‘54

J0lRUIBLOARINY J0euBUO/IHINY
epd orRg
PRIUOD JO IHOd/5MAIASY 1oE07) jo WID/PNNSY (reuondo) JaBeuep uopezueBlo
Q3s010 b {s)uomsodsip PRYROIPUI L U By 0} ieaoiddy |EmuIanS auwoD LY

A

STLLOLE :
uB1s30 % 0€ sk vonednIN AIdVY T01AS

PITV/E0SLT

SIml

sequn Bupng
foeloduesoid ‘9

Treo, momy USIsaQ

SUmlL

auold/ 1 6 dnoippoeavesio '8 1amBIARY 'L (S)elLL/ (Y aqUINN WOUINNG 'S

f el VIN .
efied ¥ oNpeid '€ (xoy) QY003 INTNNOD MAIAY

$00°66 (smeIs 66/€1/S) 6671°€
oN MY T oq 'L




1060-00vSY

HNF-4518
Revision 0
CcA2

. ewozuioy o5IE[ € Supea SN0 SO0l U3 M WONOY JUE)
3 SA0QE UT 09T PAILIO] St So-doxp o1} J0 P9 O} 18 10INGLISIP
Kumys oyl "gol-AS-TyT @ U op-doxp oy JO USSP A EIA
SUIOUOD ISR SOZIUITUTL WsAS JosUen SLAIS UL *(urexdord
Ayprqneduio)) JAsuBIL A1SEA ‘S10-0D0-AS-INHD ayeuradns

U} YATAL JORIUCO UY SUIOD 101-XS- 14T Yue) Woxy sses nes
PAIRDUOUOD Y VUM suzoou0s toneydioard speydsoyd 912210 0}
WSS 2q AeuK syeuradus Zo[-AS-1¢2 yuerap ut UONBIUIOUCD
yedsoyd 0,34 ‘XS 101 AS-THT el 20 10 uEIs

oIy TOI-AS-IHT U0 SOISEA [[I4 JES LSS Summoput ot

U SUOTRIUAOUOD oyeydsoyd a1 saajosut WROUOD [RUOTIPPE UY

@45>~) T{EUS 3q {[i SPTOS JO ST AP 0q TOT-AS-1#T YU

1 10 9795 AJ[ERIUAAD F{IA PUE SAJOSSIP 10U 11 3o Sprfos 101

- AS-1 ¥ 9i0s q SKEME Tl 2131 T St nsas pud YL "COT-AS
- [ ey w pooeyd 51 Anuis seM POLIQJSURI Ot} USYA JN300 JIA
SPT{OS JO UORN[OSSIP JuoNbasGnS pue UORAYIP IYIN PALOSSIP Q.
A[oVEInn [[IA 2150 POLIOJSUES) O3 Ul SPHOS JO ssEw Y JO %0L
Jnoqe ‘ORI S 3y “1seM sped IR yred 1 st 701-XS-197
e} 01 $215TA. [01-AS-THT UEIJO JUSUED 30 UOTITP WIRUITUTLE
oyl "(S10-66-00128) JAUTS o Funoddns serprus uonmIp
SQEISTLT B W pazATeUE UG SeY SnSS1 UOTEOLIPLOS 15eM AL

(£00-S00-66 WA UORIV) watsks oy Jo udisep

1) U SHNS2L JO opetodsoouy puE UOREN[EAS soxmbal onssy oYL, ‘PasTer seA
XS-701 e ut SuikyIpyos J1sem AS-T01 a1 yo Aprazssod oy uo uonsatb ¥
*(700-500-66 W3 WONOY) 0SSE ) FA[0SAI PIACO

uorons dumd a Jo Suisiey AjqeLeA SpIs ® SBY K)ID0[A MOTJ pasmbax
a1 *000°0T UER 2972213 JO JoqUInu SplouAdy € dABY O3 SIFJSURT} Sem

103 JuouIaImboX B WM “yoqus dumd oup 18 &° 0001 wey) 1918218 5q PINeo el
[} UT 91SEA 91} A 0 00T 01 05 St poroadxa AIS00SIA dlsem payussoxd oy,

“J00[) Ywe) 1) 24008 9~ 8 PoSTEL uoneasyd wopdng duwng 4oy
-suonerado J3ysuert 0}

youd A[sterpaurut QWS §53001d 1A PONIIUISUER PUE PIUTMLISIP
2, TEA 997 [-dI-+INH] 03 UOISIASL Jus001 3 Jod “Ioysuen

enmur o £q Suprnp paAowal 39 0} 5)SBA JO SUM{0A [ENJOR 4L (panupUod)

wiod
PIoH AAEE_S_E»_%_&%:&sa_uusazq&;s._sof jnba3 Uo(oB 8U} Jo UONEP wel

q.

vl | POlleIop pue AL 3} 10} uopeounsn| (o} apuoid) (s)AL \a/(s) o el | T

9} F {poylecoe Lo J wopeayst aprald) uoysodsia "Gt

LTPT VIN
ebed v ‘oN y3foid €

$00-66 (smers 66/€1/5) 667€
*ON MY T sealy

(4OY) A¥O0TY INIFWNOD MIIATA




HNF-4519
Revision &
Cc13

et

<

vonpy) NAV p Sumpnjout ALH S} MOTASS 0} SOPUNIOD YL 10§ ATeSS303U
SLY] *M31491 10§ OPTURNOD a1 0) popraoid ueaq sey UOTIM “pyOp-aNH

“reyg ysul SuneoulBug ) ut PR NEV AR IO yred st onsst sxy Jeud

o poyurod sea 3y “ansst SR} SSIIPPE O P doxad oq M >p syusurorubar
S0UBUSIUTENL,, ¥ 18} porsaB3ns sem 1 “passnosIp SeM Suydurnd Teni o3 129
Aioeaodo JuanbesgRs Is3 O Suydureg,, pue durnd 213 JO 0ULUNUTEN

(66/61/¢ L) 120V

(GQS) oM Buyjopour PIOJUEH pue SMEl eoisiyd
MO 1A POULIOJIST 9 WES WOISSIUIA PRUOUIUTE Funewnsd
-({pouea] Suossdl 0TE-M <g-3) SUOISSII UONEUTIEBIUCD
awroqie pue JO0A suruLIoop 0} ASojopoypRut o SuuseuiBug
ss30014 sorddns YOWHSH R SR0wReq [RUIRIEUS UOISSIUD

e opraoad ued Fuuseurfug $s3001d poysanbal J daooy

*($00-500-66 WM oY) uSIsop ) Jo Ss300MS 10 TEONLID St SUOISSID
JO UORROGTIISPL Q1051 sssanoxd AowIn © us003q Aot Aande Summusd
-paxmbel 9q M Fumnumzad Jeym SUuIIEP O} AHATOE SRR UI01J SUOISSTWID
poyeford ysijqeis? o} poxmbaz st 118D MO Jodea € ye 100 pajutod seat I

“($00-500-66 WA wonoy) udy A 103 poredionue noda1

Spqpreduwiad a15es 243 JO YEIP € ULk ‘6661 ‘g dy Jo uona[dmod pojoadxd
e s SuOp Bu1dq ST SurppoN W sty ¥ 2jqueduod 39 01 sreadde

2)58A []oM YES porafoad 341 -Sudumd fiom 1jes Wol 3G 03 poredionue st AS
-zot wt paladxa sisem ot e pue XS-101 wroly 135U 9y soud pausjsuen
2q [ AS-70T UE 9jsea 3l Yo poure[dxa seA I “AfSTx K30A 51 9)SBM

ayp jo Apiqnedwiod B SUIMOU INOTHA uBisop YHa SupaRc0ld ‘ugisop
LMo ay) Hoddns 0 poredad useq jou ey yodor Aniqneduoo Jies ¥

@as) ‘@oaLrAe dl fanoy) weid 10fo1d

a1} U1 POIPSYRS S NUIUWSSITY Lnmgneduio) SSEM pofRg
“uopendioand sprjos ut Jjnsax 03 ySnous

Juoj 1573 10U it (urneposio's + oyedsoydjt ‘<) vonendioord
aeydsoyd o) 2ANPUCO suonIpuod Aue Jey) Yons y3uous

pides st uonnyiP SHL -syeusadng 701-AS- 15T W) J0 SAWAAA
O1< NI PAIOTIP 39 TIA IS 10T-AS-THZ Aue) Jo SWDoA Aue
“Jomqunstp Axmys oy} woiy o3reYosip Jo SpU0JaS M3J ¥ UM pi:ii]
parordiojug oq Ued WAL snyy, ovewsadns Z01-AS- 14T ey

J O SOUIMOA 98xey WA pAIIP £prdes aq [Is SUTEdNs Aujs apsem
101-AS-T¥ 3ue) Suroout o} e soyeotpul “INNd Aq Suopont
QdaD ‘sawses Aungs padreyosip o 0} Jusuodurod A0PRA

peserD

(ponunuod)

(‘poreolpu) woiqoidjAouedaissip sy oA} /P00 0} paJNbaj UoioE 8u} JO
PaEIRp PUB JAWILOD AU} 10} uoyeops] [20julod) apold) (s)houedasos|a

(-paydaode LONJ uogestsn| apyeid) uoysedsia 'Sy ﬁx.cmesco e}

*‘ 500-66 ﬁ (TS 66/E1/S) 6677€

‘ON ManaY T aed ')

# [TRE VIN
eav| oNpfold € (3oy) aH003d INTWNOD MIIATY




oo 1°060-00p3-Y
555
b
£2
(66/5/¢ SMS)
“uB1sap PunOIS MOJ3q S THA PJBIOOSSE SOHUIELIOOUN SA[0SOX
pue BUSILID SURISTXS 100ur 1A 181} uondo a[qe[reae A[uo S} se
ugisap puncxd1oa0 Aousunuoed o ansmd Mou [ uSisap washs
AV 99 (£00-QgL, somurur SUNIND 6661 TT "4 Jo Suneout “(St-500-66 WA UonoY) 2[qerdsooe Jou s1 posni 3q 0}
Poso[) | 91 U0 paseg ‘PSUOpUEBGE Usq SBY uSisop punoid mojq %0¢ UL Ui Jojsuex) Sunsike o) j Apes pue pado[aadp 59 PIROYS uerd Aousdunuod v | €1
(FQS) 'ssOf 123 Yue) SuIonpar snyp paonpor 3q
Kew 5578 UONBHIUSA SRINUNE ‘A[EUONIPPY “BuT[000 Yure) JO 105
9s19Ape Aue 10§ du oxyeur UBY) SIOWI [JIM UOR{Ip joeq 1835 001
o) “G1SeAr FURITELISE JO UOTIEOLIPYIOS 2J0UI 3SNED [T UONONpal
peo] Jesy 2[Iya Yeus st vap! [erousd oyl “(TOLYAS Al Ayanoy
‘weld 10001 SU UF POMPAN3s) Uefd Ueld [0TIUOD SS301d 34} *(¥10-500-66 WA UOHIY) PISSAIPPE 3q 0
Pasop) 1A uoneoSHl [eoruNoa) sapraoxd Fupsouidug ssa001d 1de00y $SPaol OSTE S1SeM SUIAOWISK 03 SNP AS-TQT UI UOTONPAT Peof 3e3Y JO InsSY oy | Tl
’ “(£40-500-66 WA UOROY) jutod mof paurerpun
ue pue Surd3nd 10) [enuod paIRIOOSSE pue doIP [EONISA ) UL O3 ST
PasorD ‘our] punoxdasoqe o} paduey) udisa V/N J3JSTEN) MU o1 JO SUTIROI MOJE 03 JOSI YouI-Ty Y} Umop SuMIN0 JOPISUKY | 11
(3as) ‘(IOLvAE QI &Amoy ‘Ueld
wafo1g 3y} UI Po[MPYS) UBIJ [ONUCQ $532014 Y3 BIA UORIAIP “(0¥0-500-66 WwoN uoNOY) dusnd Joysuen o)
PsolD Teuoneiado washs sapraod SupssurBug ssa001g 3daooy pue pryjs Joyes ayp 10j papiaoad oq poys werd Jusursdewew doyrers dumd v | 01
QT PRYIods 99
piroys 28ueyo Jo A1033)8d Yord 10§ syomaxmbal voneusuINop Aqesrddy
Pasop) (66/L1/€ STYL) AAS W PAYTIUAPY 3 0, —3d300Y “poyTuapI A1IEa]0 39 0F Paau WBISAS oy Jo suoruod ATelodwo} pue JUSUBWIS] | 6
(66/L1/€ SIL) wowdmby ’ (VO SOSS SseD
paso)D parsomBug JoN — Swe)] [erIounuo)) Joy AQ — 1400y Aenseq £39jes Tre 103 paImboI SI UCHPIAWNOOP UOTIEJIPSP WY IPRID [ERIUII0] | 8
’ *(L00~S00-66 WIS UOROY) Suipeoy swiop Juanbasuod
pue Surpors paxmbax 0npal 0 PAISPISU0D 3 S]IAI] PAMSEIL )
: JEu) PISOSSNS SONMUINICD ST, T/ 0O ST Pasn siseq uSisap UL “IY/d 00T
PasolD (66/L1/€ 1Vd) 1d200Y Q 0} PUNOY SEM 91SeM 33 BE XS-T0T JO £ JOSH UL LN S PISUI S0P 3UL | L
wiod
sNES ploH | (‘pareaiput wajqodiAouedalosip auy dA0SaI 4991100 0) pasnbay LoRoe 3y} O LoREPUALLIWCID) | Wall
‘94 (-paydaooe LON Jl uopedynsn| epiosd) uopisodsia “sy “p} | POIEIOP PUfe JUSLILIGO BU]} Jo) LORROYNSNY [E0jUD%) apiAoid) (s)kouedaiosiay 0 et | T

54 27 VIN
obed 'y ‘oN pafoid €
§00-66 (STIeIS 66/€1/5) 66-1-€
‘ON MoIaY 2 sleg i

(40¥) aHOOTY INTFWINOO MIINTAH




209 1°060-00v9-Y
986
(66/0T/S WD “Afreotpowiad poysty oq os[e
T[4 3 ‘ST IOy oS [HUN poysny Afreotpouiad pue soutf 95md
pure 93IeYdSIP UORNITP S} UI 191eA IA P pue pajIeisul
aq i dwnd gy, “usnLM Suraq 2I8 JOLISUT ) JO Sumysnpy
apoutad Joj Sampaoord “Teaourax dumd Jojsues) Jof PAUSISIp st “(800-500-66 WA WORIY) PassaIppe
SPISINO 9y} SJeUTUIEIU00op 0} Suu Aexds v *saxnpoooxd pue udissp 2q 03 spoou dumd a3 jo uonesedo Juanbasqns pue SANATOR JOUBUNUTEW U0
Pasof) ySnony passarppe Sutaq st dumd Jeysuen iy} uo dnppmg 9156, 15012 2y pue uonerado woxy Juswdmba o vo dnpying sjses WOLy omsodxg | 0T
JNNd JEASNVIL
(66/T1/s L) “durnd o1 Jo uopisod AP Yys o} Jusmexmbex
ou st a1o1 “vopons dumd saxmur o3 Sursodxa o 0) pajruIy
s§ J9Jsue) a3 pue uonons durmd OXTUI 9 JO [349] Y} MO[3q LORY paysyduiosoe 2q SR pnom
pasor) ApueogruSis SIS 0UIS *,9-,§ O} PAOW Ud2q S8y eIul dumg M0y ‘AJIATIo8 ST JO 9511100 313 Supmp uogsod YIS 0} PSSU € A12M 15U} J] 61
(o) pouonuaur
Posor) L4 uo uomsodspAusunnod 26§ 1400y U0 DALY S[OAS] STOLTeA ‘papioads 99 o} spadu [01-AS W yuged worons auy, | 81
) (6661/S/€ WIS $59004 SisAjpuy juapiooy . )
puv pavzof] “pOL-OUd-ANH ‘AMp300Id PIOJUEE] JO sjusuiaImboz
U URPLA ST PO ST VAN et Jates wojsAs
o1y ysureSe sasAfeue JOZVH POIONPU0d SBY UAIRIHUBA Uyo[ (Ory) dumd 13ysuen I0§ JUSUWNLOD
Paso) ‘uonsenb sisAfeuw Kjoyes € AJ[enioe sf SHL JOMSUR 9 Wl 33§ VA 995 JU2AD SIQIPAID B 93eN00]q UORONS dumd pue ommoely 1SN S | LY
(6661/T1/S WH3D "20ueeq [eUoeu
uo paseq paddols oq pIroMm I9jsuen 94, ‘MOl durnd panuruod
SurInsus ‘SNURUOD [[I4 MO]J I5)eM TONRITP UOHONS dumnd s3501q
‘pue sormpoesy 151 aup §] “dwnd ) 10317 03 AN ST OLTEUS HONY) uonons s320[q pue yue) 343 Jo wIonoq
Pasop) ST} 0S 3R} 3V} JO WON0Q 31 2A0qE [jom mou st dumd 3y, 21 0} S|[EJ PUE SIIIOBLY ISTLID S} JUIAS S} UJ USYE) UOHOE AU 5q PIIOM 1eyM | 91
*(STRY) SONQUIBSSE PUe SJUAU0dUI0D JO [EAOWISI PUrE WOTIEIFEISUL J0J
paso) (66/L1/€ TAL) 14200V 10559001 OTeApIEY PUE ‘SOIMIX ‘S[00} [E103dS [[¢ Spnfoul 0} spaou uSIsap oYL | 1
(ST s3tquIdsse pue
sysuoduIos FRISut 10 A0WIA 0} LSS0 SWIYL Y10 PUE ‘SISUSISLY ‘sioysed
S[GEWNSTOD SPRIOU] O} PASU Sareds POPUIUNLIOIDI ‘SIQUIISSE Pue syusuodurod
Pasop) (66/L1/€ SRIL) 100y areds o) uopIppe U] 'sareds TEONILIO 10§ PajeN[eAs 3q o) speou uBIs3p oYy, | v1
0,
" smeis «”__on {paeaipu) Wwo|qoid/Aouedalos|p 84} dAJ0S9E 40910 0} pasnbas uopoe a1y Jo UoJEPUSWWIDAL | WY
‘94 (‘peidaooe LON J uopeoynsn] spproid) uoiisedsia ‘st ‘i, | polieiop pue juBwINOa 24} 10} uoeaynsn] {edjuyal apiaid) (s)éouedassia) 0 el | 2k
LTS VIN
afed v ‘oN p3foid '€
e T D Gere (40¥) QHOOIY INFWNOD MIAIATY
ON MaIY T 8eg b




20e 1°060-00v8-V
38 S
2%
o
[ ~(66/91/E WD
“Guruado 190IN0 PUE J3[UT AINSO[OUD 3} 2218 [jiM pue Suisn aq
[LEA 2 10UIGES (A S BuIpiynq uBISop ST JopueA, ‘AL dH 05T
¢ 0) (N JOJ PRI ST PIES JOPUIA I} YoTyM 1 QWL 3{INq ULJ B Sty
pesopD | SIsseyo 0JA UL “6661/S/S BT W0 T1§ SAImbAl QA YL L(VOID) SELIA S Joy SwouIaInba1 UOTIETHUSA sywads Aue 2103 21V | ST
(666 L/61/€ INED3D) '19pIO UO ATE 595eds OM, "Poonpar Sf 1
2S0YM “pasTi 10U UM ‘spred o1 QI0Y], "PIPUSWLIONDT ATE YIIYM (YOI SuonBuIy 3 FSYS 0} P 2014195 ut pasejd
(sasy 3oay? ‘syusuoduod 15np “3'7) SYULWAIINDAI SOUBUSULEU Ajfeniur uoyM sam[rey (zonoedes) wsuodutod PEY SIALIP uI9)sAs UONBAUSA
2aTuoA01d SBY (A SUL "S01AISS ook 01 103 pouSisap Jun ajFurs ZY-T0L UL Juonesado 03 roud yusursoejdar Surrmbo ‘ayI JI9Ys parull
Pasod ©SII] “SOAH-JIOUS Py} YIm syusuodwod ou sey dumd Sy L & oAy sjusuodurod a1 Jo Aue 10 “oAuIp Aouonbayy A[qeLIes ‘dumdapoq | T
“(66/S/€ SAI) WAWINOOP ST UL PAULIP
2q [ dumd oY WOXF SPEO] [EIMONNS WIRMOOP B
USisa(] [RIMONS € W POUTEIUCO 3q [[IA ddd U 0 BLAILID “(110-500-66 WA UONOY) BUAILD
pasor)d 20ur)ds00R PUE SUOTIEUIGUIOD PEo] ‘SPeo] fexmonns 4, 1daooy uSisap sjqeondde oup U PossIPpE aq 0} P dwnd o1 vo speoy femionag | €€
(6661/01/S WITSD -dumd a1} 30 Uone1ado JSpUR] J0U pjroM ~(010-S00-66 WA UONIY) soueuriopad WalsAs pue durnd wo yoedurt
nq “sopjedung ) oy Aeut 3 ‘syopjedunt durnd ) £ dn paddoyo 10] POYEN{EAD 3q PIAOYS STL “UARIOS uonons durnd S YSnony ssed pnod
Pasor) 2q pnom “Jajeurerp ut $7°0 03 Tenba 10 Uy SSI] ‘AIM [BUIS Y ‘ana Iojourerp jrews 3uof € St yons Tolourerp Youi-g7 0 B 191ea18 sUgRd | 7T
(6661/01/S WD uswmoop
Sutoddns PIOJUPH S PaSES[a] 3q [[1A 31 YONAL JOUE ‘Kej- Pt
U JOPUDA 153} S} 0L 3NP S podar 21} SST) JUDSUNO0P TiIA wodar
159) O], "uoneIqia yuoredde ou urege ‘pappe MO[j uonnyp
s pajsa) ses dumd SyY wny 14S1}S & WI0SIP 0) UUM[OD
durnd a3 wo puey € soeld 0y papesu suo (2015WO13[008 A}
pue (IA U} Woy yndino Surpes: sepisaq) Sunexado st dumd sy
SUIULIONP 0} J9PIO U] -dumd 913 woxy SUNIOD UOROUI JO ISIOU OU
St 2191} “SOUY] §53001d 31} WO} PIAOUIAL SEM 2s10u JINBIPAY 31}
e os ‘gonys Je uns st durnd 3 UM ~durnd ST} Y4 INSSI
e 10U ST UOHRIQIA 1Y) yusweSpn{ Sunrsoursus ySnory quaredde “(600-S00~66 UISH UOTIY) UONEIGIA DAISSIOXD Ul
Paso[d 11 pure Supss) SuLNP PISSOWIM SEM vonesxdo dumd sy Jjnsol PInod e dwnd o ut Sises A Jo SurxIuL SSAIPPE pmoys waford oy, | 12
JULO,
SNES .u“on (-pajeoipu} uajqoid/AourdaIdsip aly aNosal 4031100 0} paJinbal uooe 8y} Jo Lohep wa)y
‘94 (‘pardacoe LON 31 uoneoyysnf apuroid) uopsodsig 'S4 b1 | pouerop pue wawuioo ey} Joj uopeoitisni e apinoid) (s)kovedososi/(SIY 0 €} ,«L
LTP9 VIN
efied 'y "oN yaloid 'S
v R e (40¥) QHOOTY INFWNOO MAINIY
‘oN MANRY Z ojeg 1




HNF-4519
Revision 0
C7

1'060-00p9-V

Pasor)

(6661/€ SdI) "aulieseq JNHd

JUILIND 34 S§ DL Y} JO UOISIA p661 Y} A0S, 0701
~Q1S-HOd PUL 82'08¥S 19pI0 O Ul PSUTEIU0D Spuswsimbar
Y} 130U ) pue D) 91 JO UOISISA [66T SYI 03 JUSIU0D

UL TE[RAIS ST OEN] 813 JO UOISISA $661 UL UOISIA 661 93

ues JoyIel (UOISIAA $661) DN SUI JO UOISIOA JUSOAI ISOW ) JSTL
0} POpIoAp SeM 1 “L6-0ud-aANH Jo Justudoaasp sy Submd “0Z01
-QLS-30d PUe 87°08¥S 19PI0 FOQ WA 2ouelduiod amsua

0} pado]oasp sem “wononpaz puv udisaq SuriasuiBuy ‘L6-Qdd
~ANH "OHN 34} JO UOISIOA 66T SY} UO PISEQ SeAs YONA DLI1D
UOHONIDAT pUv UBISI(] SPAVZVE] UOUBWOUYJ [DARIDN ‘0T0T-CALLS
~d0( Jo 351 34} $YI0dS WMy uf ISPIQ STL, "PaImbar st §T°08YS
J9p10 HO AP NI 30uerduIod DU0JISY, “UOHDSHIY SPivZIH
uouzwiousyd |panoN ‘8T°08%S I3pI0 O SIPRIOUTF YOTYM
“POMOFIOF 3q [[14 JE1f} SPIEPLIEIS PUE S3P0D SY} SAToads Joeued
OINHA 9661 UL “DE[] 2U} JO 351 313 10 [[ea ey suonestdde 1o
OIS PIOJUEH U 18 PIMOJ[O] 3q 01 ST D[ Y1 JO UOISIdA $66T UL

‘DA 201gns praos Juerdurod se sjqeidocoe

7 uS1sap ay} yomym £q poysour o) pue sjuswaammbel podueys Funesrpur
xuewt uospredwrod v DA L661 S 01 102fqns uonefeIsur yim syuswambor
Qg 3po) Surpimg ULOIUN 661 0) poronnsuco dumd e Jo 250 AFOU0IRY

0¢

Paso)

(6661/61/€ WY ‘TNIHRD "sareds om) 52194,

J(VO) PAI3pIst0d U53q (IA U UI SHN[IEY PIeoq Jmox[o [enuajod aAEH

6T

Paso[)

(6661/5/€ WH3D "stusurazmbar uoneoyisse|o

Kjayes 30U “3poo 190Ul 0) U JABY Pnom uonodjoxd amssaidiaao
S} PUE F0TAIIS [RISUST ST SUI] JJSURT 31) 18T} 910N "pasn

9q 03 ST ouI] punoaSIdA0 Sy 181} Mou 103 ST (ouy] punoiFiopun
pio s ut Sisd gz Jo Iy wispqord vonendar srnssoxd sy

C VoW
Jresyrudig AJoyes Jo ssei) Kages pareusisap aq 3f POYS ‘Sauy| rajsuer)
a1 30§ uonoatoxd arnssardreao apraoid 03 QIA 213 Jo 9sn [enuajod uo poseg

8T

pasor)

(66/91/5 WD) “eAleuasaidor
Jeonnyo9) Jopusa A £q pazoadsur aq JIiM PUB UOTIBPUSUNLIONX
saxmpoepuEly o 39d 3q JIm vonejfelsu] — 1deooy

(VO siusurarmbax Jopusa payroads 150w 0) SQIA 1) [TeIsuf

LT

pasor)

(6661/5/¢ WHD (@A Pue

dumg) wss dwng 913 J0J [BRUBIA] 20UBUSNIBIA puB uonersdp
3y (g pue ‘[enuBN 0UEUUIEN Pue uoneado ueoqoy

(¥ ( @voomy uo) sSurmerp zopusp aepduro) (¢ ‘woday uSisaq
(z “noday 1891, (1 “SuIMOf[of A1 UTEIN0O [[IM [L00S IAD 1oy

(VD) UONEULIOJUT JOPUSA PILTHIS0 91 Jo wred

9

SNES
‘8

(:pejdaooe LON Ji Uojealjisn apioid) uosodsia 'si

wiod
PIoH
i1

se SLIA oY) pue szojow dumd a1} 10§ elep 159) SISIMOBINUEBUL ) 9PIAOL]

(pajeoipu) Wajqoidiouedalosip ayy aA0sal /3991100 0} pa(nba UoIE 3Y) JO UOPEPUBILIOS
PalfE}ap PUB JUAILICO U} Joj Uogealpisnl | apinold) (s)koued 0 el

way
k43

LrL VIN

abed v *ON pafold e

S00-66
"ON MOIARY T

(SIS 66/€1/5) 66-+€
g ‘i

(40d) 4003 LINFWNOD MIAINTY




}'060-00¥9-Y

2o
253
£3
Ia
(6661/5/€ WH). (suoissnosip uodsuen
10J SINOPUTY S, TYSTIQ 398) 338 £xoA 10U [{uS 218 Bwdis T IpIsino
112 18U JOQUIT S} PUe SFTe] ST} SUOU WMOYS IATY Jep 0}
sopdures oy, (OZIS uodn-pasiSe syj Jo saponIed JO UONRIUIDUD
10§ SISEA 3T} 3q PIROM JEYM [SPAIPUDY JO 219435 JO 3w
© Je sponured o[3uls € SIp S| JSUOTBNUI0U0D JEM 1€ Inq Yout §T°0
uey) Ja[[eus swoj ssed [ durnd 1 0uwIs }1 PUSUNUOI 3 UOP
109 OU0p 5 PINOD I 'SUOSEIX JMPAYIS J0J ponsmd Suteq jou
STSpIOS /1 Ut Sumsoy, (021 Uonoeg ‘Poday uBisaq a¢s) pedmd
3 0} UMOYS Pue auop Usoq Sey (pues 0T1#) soponed JofTEWS I
BuIBSn|g “(LMOW [[oM STE SUOISUSLIIP) Sunsa) you pue dumnd USTD
1) U1 SUDISUSTITP SH) TO PISLq SY UONILNSAI Yout §7°0 SUL "€ UEd dund o) 10§ PAIS9} 3 UONIPUOD SY} ED JO PIS3} U3aq SPIfOS Youl v 30
pue 7 wed “dumd oy} U UOISUSUIIP ISI[[EWS S} U0 PISE] You! Yodsuex oy sey Z(dfA) U oy Snjd 10U T[ SPHOS YU p/1> 1 Sung oM
Pasor) ¢z°0 st dumd oy Sur33nyd 10U 10 UOISUAWID [EORLD UL ‘T Hed op Aym Ldem) skemagessed pmbi] oy} JO SUOISUSWIP [EONLID ) AIE JBYM [~
(6661/5/6 WY ‘Adoo e ok B [ 1 “fpamoedsar uoneiadg
olI] WORNJI(T - [PPOJN 10D dNuespAy dung JJsuell,,
oy pue SSIsATey aur] UONNYI( - SHNSIY UORE[MOIL) TEWIRIU]
dung JjsueL],, 9y} AXe 359y, "8I-$ am81y pue §1-§ d[qeL “(ggan) dumnd Jojsuer) Sy UL UOHN{IP
poso) | “(1L0DS 1AD) yoday uS1S9( S WO ST ST} 30§ 30U pood ¥ Joyea 3t Jo yed angy 2y mous 3 s20UAIIRI/SSUIMEID oY) opuoxd aseald | vE
(©rd
MO1ASI SY) UT PAIEIS SN[EA T/ OOE SY) WLIU0O 0} TesodsIp 10 SoUBUSIUTEU
103 poaowias woym dumd uo 3s0p poradxa sumuLsp pue (esre Suwreaq
Pasor) (66/5/€ WD) "sse18oxd uy sisApeue Jdaooy 15 “5°5) porgsuy AQises 99 101 ji Jeyy sd pruo popadxa SjeopUf ISV | €€
(6661/71/8 WO FW SUMLISP
posopy | JAGID) “L1 W 0) oswodsar 05 dund o 10§ VAN OF St &ML ot duind oy 30 pawisopIad wq SISKIBUY SIOAE PUE SIPON HINITeS € SCH 43
’ (ST ‘DY) seud 1d Surumsuod-awn parest durod deunu
JIIA ST “2INIOILIS S1310U00 Y} O} [EUISNXD SPE 3q Ued SUOTIIUUOD
(66/61/c W) dwnd puodes T SUTHNIAP O} PAMALARI 9 PIROYS UONIRTU00 dumnd Js11§ 911, "IMONNS
pre [eurSLIo SY} 10§ Jdd ) SPISINO pEnl oq [[UA UOHEUFILIS} Jdd o 0 [euIsIs st dumd S 10§ Xoq wonoUN{ 31 JT YONS PIPUAXS
Pasopd 10j0Ur SY Pue Su0f 399 OF ST 2[qE UOROIUUOS 10j0W SUT, 2q pinoys (dumd puooss i 15e3 18) durnd 2y 10§ S19pasy [OMIGP AL | 1€
smes {"pajesiput wajqoidskouedalosip a4) anjosal J93LI00 0} pasinbal uojoe 8Y) JO LOHEPUALILISD) wey
‘9 (‘pardecoe LON Ji uapeatysn apwosd) uopisadsia gy PSIEIAP PUE JUSLILI0D L) 1o} Uopeoyisn] fealuos) apirosd) (s)hot dasos|Q/(sh 0 el | T
LT3 VIN
ofed v ‘oN Wefoid €
prvern T (40u) GO0 INIFWWOD MAIATY
‘N MoyeY Z oleq )




1'060-00V9Y

CA9

HNF-4519
Revision 0

(6661/61/€ WHA
“66/S/E SMS) 7198 S YoM 1B fouanbosy o Ised Leme uni,
10uties pue payjonucd St pacds durnd oy uoNIPPE Ul -dwund 543 Jo
snssard 2FTEyosIp WNMIXEW [} S)EPOUIUICIIE O} JusmIgns Sunes
amssasd Suppion e poudisep oq Uk AU Krewird oy ¢

s
Ja1swen) punoIdIaA0 3 Jo 35 g -oA0QE €] JUAUWOD 33§ "SR

(6661/5/E WNHDD “o1qeoBeEuvul st yoeoxdde sup YA
PoIeIo0ssE MSH o) spadxs durnd a3 SUONESTPUY ‘SHUBIAMIS U 1%
0} SUT[IIA SIOPURA JO JOB] PUE SJUTRIIS3 SMPSYds 0} P Bunsal
e Joyer pouueyd st sisfeue poUONUIW-0A0GE A1} ‘ApusiIny
(6661/5/¢

DD SRIE uBsop Y1 RS ‘siskjeure SuUnSXd AU} o uoneunoyul
pafreIop Stour B J0J "6661 YOI JO U 30 fq papadx2

st sisTeue s Jormoeynuenr 3y} urox podar 10121 € pue palednsasul
Suaq st Ayarid orroods 43N / Ayi50081a Y314 MOH *SUOIHPU0D
100 PUE SPIRG KNSOOSIA Ioygmy 30 J3JsueI spraoxd ued durnd

o) “4ousiopge paonpar WA ‘P 0§¥ 30 PRy woysks 18 wid3 op1 0
yéliopen wioisAs 1e md3 £6 Jo suonIpued w40 06
01 | USAMI3] SpIY 30 yodsuen spraoxd 0} paudisap sem dumd a4 L
(97 WA 205) MIIARI ST} UTEJU00 3

2(dE M) SuT O Surzumssaidiase FLIGILLEN
-xg dumd wed duimd 31 JT SUTULILNOP 94 UED

uIeiSAs Jno y3nony Aser 101

(LA 8 OP [TV ) SuOAUE PUT) ED a3 proboyy Kypaess oyroads
L1 U 191eM Uonn{Ip A uonwzado/3unisd) PPe «dusnd a1 Jo unso) 104

(arw
UOREIUAWITIOOP 30URIRJ3X JO apiaolg ‘sxlo Suoure ‘MOTAJI BIED soweunoyred
pue MojJ ‘soysmy ‘goRnonIsued Jo s[elIavew PApiout 2ARY PNOYS AAIADL sy,
JSUOTHPUOD Jupersdo wIoisAs Sy Joy JUOP UG dund sty JO Mo1A01 € SUH
“(drAy) 198900 AR ST 3O 13000 AM3YD

1 ur $S9] 39 pjnoys Ays00sta 3} OS[Y [UE} 21} JO WIONOQ I UO SpHos
ojuy 108 10U 03 dumd JoySuren A MOTIE [ ST, ‘1Pt dumd JoxTur 34} 3O
oueiSTp SY 1R0qE 0} PASIEI 34 yoqur dumd saysuwal JeTf) POPUSWIUIOOS SE T

PIOH

(‘paeoipul wo)qoid/Aouedalosip 3y aNosal /icoLd 0L pasnbal LoROE 3y} JO UOREPUSLULICDDL
iy p

PolIE3ap PUE JUSIIOO By} 10} ooy~ jeoluyoa) epireid) ¢ )t WO 0 "€l

(-pardecoe LON Ji uopeouisnt apwold) uosodsio 'Sb

VN

‘oN pafoid €
(sme)S 66/£1/5) 66°V-¢
ored )

(¥od) aHOOTY INFNNOD MIINTE




208 1'060-00v5-Y
880
“(210-500-66 WA UonoY) oy o1 ux pauniopiad 3q 03 suonerodo
(66/L1/€ LV WB1oM [EI0) Gurdures 2100 91 MO[fe 0} poziundo JAYIIY 29 0} PO udisop oy, “spunod
Ppasol) a7 20npa1 0} X0q TeIOW © 0} pogUeYd U3Aq Sty ugrsa(q - 14000y 000°9¢ Arovemrxoxdde 3o peoj S0P € PPE IIM ddd 3R JO ug(sap WAL YL | OF
LId JNNd AELYONEVATId .
(6661/01/s WD "Wodax
. ot 03 SUIPICOOE SUOIONL §Y UEY} J1o1eag paInseauw d1m saponred
o “dumd 2y Snyd j0uwred 5zIs ST 3O SAONIE] ‘9fuex (o
10°0) WOIOTWE (O SY) USAD UY sopnred My K194 9q PO IR
Juaredde sI T “KURI S} JO 35NBRq pue dumd o 8nyd 03 papadu
spaed (wd ¢£9-0) SfonTed youl 7' U W) I0jfes 32) St
ST, "JNSOX PITOM SUOIdT T°E6 JO aponred axex L19A € ‘SUOIOM 8]
0} PIPPE 9I¢ SUCNEBIASP PIEPUTIS OM} J| "SUOIRU 9'LE JO uopeiAsp
PIEPUEIS B I SUOIOT 8] JO 321 oponued ugaUI B SMOYS
odues 058D 1SI0M 1) WOLJ UONNqLISIp SIS aponued ap ‘7071-4S
~IpT QUOL f12ys-ajqnod £0f 1aoday uoywZI42JoP4DY) HUDL S UL
“30170is 10U pnoss djorued Sffuis v -durnd a1 Snyd 0} Aressaoou
2q PINOM JNOUTBIP UT SAYOUT §T'0 < sajoned Augy ‘T WA “(di) syved sopy wreut
. -sapreduy aip Sui3dnd pue dumd oy SunesIqR]/BW{ood 0) fEIduL 318 eonuo sped
dumd o £q dn poddoto 5q prom “saBessed s, duind I y3nonp smopy om oy “dumnd oy g ed oy aup 3rid prod sponred Jo 3zis 1BUM T
ssed 03 yZnous frews jou ‘spned padeys opou v ' WY “(dgm) dumd 3 ygnonp 103 pmoo stonred padeys 2[padu,, JO 921S IEYM 1
pasor) *Z7 JOQUINI JUIUIIOO 0} 35U0dSAI 3 0S[E 335 ‘aumuualep 0) sdwnd 2y Jo suosUSUIP yied MO[F A1) | 9T
(6661/61/€
JOEY) “Uey) [HUN PIJEWINSd AIe pue pazIfeuy st ugisop
o) uoyMm papIaoId aq Tl SOATND 5L “(Z01-AS Wi peoy Y uped
pue 101-XS UI Pedy JO ssop wonezado Surmp uonenbd [eNUdISPIP .
© ST SATID, WANSAS S0 & e J10N "Pouyap usaq J0U Sty *sarnssa1d pue S3)RI MOJJ SUIILINGP 0) parmbal o1 sEONNIOS JO Lerd
I9SUex) 3O SUID) S 12 TO(-AS JO [943] A ‘Mo ST "disem AP otpoads pue SSunJy 0 np SISO amssaid pue syyed MOff SY JOJ SUOISUSULP
ut st op-doIp a1 asnERq fidws Aparerduros 1o jy Apjedurod 701 poleuInIST "SPAIMD soweusopad pue dumd syeudordde sy) pue ‘soAIRd
-x§ Surumsse s[qissod st amd WISAS © ‘90uB)Sul 10 PaUYsp armssaxd pue MOJf W)SAS 3PIACIJ ‘sxnssard pue SMO[J wroysks Jo wrasAs pue
Pasod Q 1STIU SUORTPUOD WIISAS Pue USISIP 1 INq ‘paunrejd st S L durnd ot 01 NP 3L MO[ 21SEM I} JO SANBUIRSS apraoxd op spesu uBisep aul | §S1
smes (-payeoipy) woiqoidAourdalosip ouf} BAJ0SaI 1091100 0} paJinbal UojIoR 8y} JO UoEpP way
‘94 (-paydocoe LON i uopeolysn| epinoid) topsodsia 'Sk pojIEsap PUE JUALILICO U} Joj LoReoyisn] (201uYo9) apuoid) (s)fouedesosias)y D gh | T

LTP01 VIN
abed v ‘oN wofoid €
§00-66 (SEIS 66/€1/5) 66--€
‘oN MRSy ‘2 BN

(¥Ou) AHOOTY INFWNOD MIIAZY




+060-00FSY

228
§50
53
I
-
wsAS (FDTD
surdmbg poreururenio)) YSus] Suo Y oSt 0 LON 5 ueyd
JUSLIND SY ], ‘PIACUISI 3 JiiM dumnd 213 MOy J9A0D [N o3exoed
sl ‘oFeord YoM [eAOWRY dwng © asedaxd [jm suoneisdo
«dumd a1y SurA0uIS] JOf LR PIROYS PoU & 1 palreISul
s1 dumd oy) 1Yy 559001 UONEIEISUL 31 Sunnp PIAOUIRI )
oa%u vMo_. 1ou i dumd oy ey oEmmM :ﬂ» SMLL 'SUOROMISA0 AT yuwooejdal duind Ajourm Sjqeu 0} padojanap 24,0} P
- Aue summy oy poyfEIsuf o wreo duind o Je) AMSSE A Stpuren pue sampacosd ‘OSTy JuSweoE|da1 PUE FEAOIL dumd 10§ (RrEMDIEY
YoryM ‘F0te] .uu«aB £ 30 uonIasus oY) Aq papacard aq [ T01-AS eaousas Surpnjour) suorstaoxd apnjout 0) SpadU uisop YL JueLrem
uado oyur durnd 30ystrex; Sy} JO UORE[EISUL 34, 1daoy Ajferred SUODIPUOD JOIO 10 OTWISISS PINOYS TEONHI € ST duind a1 jo pudurxoedsy | SY
(66/L1/E (ST ‘DA W TN SufuoIssruiodsp pue o UEdd
LVd) ‘uBIsop o1} UI Pepnjoul U3dq ALY SISUI0O [ewIauE popunoy [EUFILIS) SE [joM SE SouRuSjurew J0f [eI0gouaG 3 J1 SILL “UBIsap ddd A Ut
Pasop) ‘ponmbal Ji peppe 3q Wed Funecd jqeunueInedq — 1dooy SI9ULI0D PUINUI PApunos pue Burjeco Jo Surny] SjqEURIEIU0ID € serodrioou] | ¥¥
($10-500-66
WIal] UOTOY) 2IHjiey UCISOLI0D 0} Suipeaj Ajjenusiod Ie[aWnodE 0} 191BM IO
osear SUIAMO[TE “Wasks oBreyosIp o) Ut jurod mof & sind uSisop o uonippe
uy "oum JO y3us] Swos 10§ paddois 2q soy proys “a1sem oy woxy SurdSnyd.
PasOD “pareniur uSisop Sul| JoJSURR MU — 1dasoy SUI[ J0J JUIUOIIAUDS UB sop1a03d Ajquissse dumnd o woxy dosp [RORRA L | €F
(66/21/S LD Buzioo) Teioods Supmbor
suoneodde Jof ¢ JUAUIIOD JO uonisodsip 29§ ‘nonesado pue (#10-500-66 WA uondY) PassdIppe 9q 03 P ddd a1 v uowdba
Pasofd SUOME0] 9ATEA UF PAISPISUD U32q 3ATY s10)08] weurny — 14200V a3 ureuTEw JO ojeIado 0} Surool Je10ads 10y AJ1SS00U 3} PUE SI0EY weumy] | ¥
“(£10-500-66 WA UONIY) 11-A PuUe ‘=A YA ‘€-A JO SuOnEed0] 3L 18
(66/L1/€ L¥d) "UONE[OST 3[qnop PoppE 5q SSATRA UORE[OST J[qRop 1 POPUSWIUIOSOT SFPWINIOD SYL "ANSEM ST
PasOLD) optaoxd o} SuoRE0[ J[8 Ut PIY[EISUE 155q SARY SIATEA — 1400V 10 SWRISAS UODN{IP Pue ysnyy jo UOnR[OSt 2ATeA S[3UIS sapraoad (1d SUL B UE
Wiod
smejs piod | (pateaipyy wiajgeidgkouedasosip sy 803l 091100 0} pa1INbal Uojoe BUj jO uoepuUBMWIodds | WSY
9} (‘paydoode LON ! Uogedypsn] apioid) uopsodsiq "Sh "p1 | PaEIoP PUB JuBWLO0 oL Joj UojeousNf [EoUY appoid) (s)fouedaios|affs el | T

LT3 11 WIN
abed ¥ ‘oN pelold €
$00-66 (stuels 66/E1/S) 66-7€
‘ON MINRY T aeq’ ‘L

(d0¥) AHODTY INFWWOD MIIATY




20q
$go
L 1'060-00VS Y
T
Oy syoddns
Furpsrys Areroduia) oY) se SUIES Sy} pUL [EUIAXS Ajqerayaad ‘pojreIsul
PISOID (6/L1/¢ LVd) ooy 2q pmoys siod ¥t “TeAOWaI 10 POUSISIP 5q PIROYS AUMONTS ddd UL | 6%
(ST 1ouu0s1dd 10§ uonInpal 350p
(66/L1/€ LV “papaou se 2AR9ao apiaoxd 10u Op SINIEIG PEd] Se yons SUIP[AIYS [EUOTIUSAUIOD IDADIOYM
posoy | Surprems Aresoduro) 1oy suoyspa0ad sery uisop mou Ay, - 1de00y papracid aq pnoys sudisap Supens Aresodw) ‘sisATeue asop uo peseq | 8¥
“(ORD) permbarq
(66/L1/E LV PINOO UOTBUTIIEJUOSP PUe pareoydwod AYSTY 2q ppom uonezedo o €oIe
“pasmnba [I1IS ST PuB PAMIIADI U3Q SEY X0q [BLIDRI] ‘papu ST} O} SS3008 20UIS PadU SJU[0SQE UL 2 0} pouLIgu0d 3q pnoys SKLL, ‘(105001
uSyM PApPE 94 [IM SuIp[anys Aredodura], ‘INSOJOUS [EIO B ~p1-H) [Teat [EUI3)UE SIMIONIS 3Y) UO PI[feIsut oued/aomsp € 2q 0) sreadde
pesory | o wondope o 0} snp paBiretd sey SuTUIEANs UOHLIPEY - 1daooy aloy ], ‘Surureax)s uorjerpel uasald ol 3j3ue ue J¥ 3q Poys suopenouad ddd | LY
O ‘ST
usuraoed Surpramys Arexodurs) 1oy sptod Ioyoue 10 Sununour spraoxd pjroys
SIMIONIS 3], "UOIEUTUIEII0Iop AEIIOL] PUe ‘OUCUSIUTEN pue suopeiado
G6/LT/E LV "SuIp[oms Aretoduray aupnox uump swmsodxs SZUITUR ‘BUTUTESNS 20P31 0} SUIPAMS Kresoduis)
paso)y Teuonyppe 10§ uostaold sopnjout UBISIP JUILND Sy, - dzooy 30 uonIppe Joy suorstroxd uBisap SPNIOUT 0} SP3U AW Jdd UL 9¥
‘urexoxd
Surdumg fjomies Sy £q past 1ey) 0} Je[rUIIS K39 st s50001d ST
~asn-a1 10§ dumd a1 Jo yred
£ 2ABS 0} 1) 10 ‘dn 31 Sumno o/m up Jo ssodsip ‘resodsip 103 durnd
21 din 105 0 JANRYM SurpreSs1 SPEUs U SATY [IIM UOISIP
v uwrey oy ug 20ed seudordde ue ur umop pre| aq [t dumd
oyl “eustews Suiassjs onserd ojur dn pormd oq [[IM 3] 'Se0RKNS
JEUISIUI SY} SE [[2M SE SOOBLINS [EUISNXA 31} 1104 Burysny “fue) 9p
30300 Py 2 [ dund Sy feAowol Suump soutj 5oy Suisn
poysnp 5q Ued durnd oY} JO SEOBLIS [EUIAUL S JEY) OS USHLIAL
2q 114 98eoed oy pue ‘Suf uonnN{Ip Y3 pue ouyy ysngg dwnd
aup ‘ourp oisem sy dwind ot jo syutod oFreyosip 2y A 0juo
POIMOUI 3q [[IM SIS0Y JoJeM Ysnyy ‘o dund a1 Surgnd o1 Joud
UB1Sop ddd o Jo wwed st vey Suy Aexds ut-yymq o Suisn “WeodP
03 A59 £19A 31 SUDjEW “30BJINS JIINO0 YIOOWS K194 € sey dumnd o, (ponunuod) | S¥
o, .
snes Lon (-payeoipuy wajqoid/KouBdelos]p a4} 9A0Sa3 491103 0) paAnbal UOKIE aUj Jo uofiep way)
‘94 (-pedaoce 1ON 4 uopeoyjsnf apioid) uoysodsig 51 “pi | poyEIep PUB jusLLILIOD o Joj UoREOLHSN] (eolyo3) Bpirold) (s)houedarsia/ 0 el | T
e VIN
afied v ‘oN pelod e
s S D s (40¥) QYOOI INIFWNOD MIIATY
‘ON MaaY ‘T aeq _.w




HNF-4519
Reavision 0

Cc-23

1°060-00b9-VY

PIsOL)

(66/L1/€ LV popaoxd jutod Surgy 4deooy

‘(ORI suonosuod Juryy

s paddmbo oq pnoys aImjonnls ddd Y 9ANe[qo e S SIylJT LPAYSIuY
ST AJAROR ST uaym £epo} SISTX9 Jets UONIpUoo PUnoj-se syl 03 L0 JOSR
2101591 Pue AJQUIASSE JdJ Y} SACUIAI 0) 2q USISIP 3Y) JO 3AN(qO Ue poys

8¢

SOy

(66/L1/€ LV
‘papiaoid Usaq seY 9A0[S JJSURI [[RISul 0} 30eds v — 1doooy

(O ddd 91 U JIoM IOJ JUSWUTRIU0D P Fud poddns o) poudissp

9q PInoo (39400 3id sjeLIoe Ue 10) 19400 11d oy, “Anpiqedes oures SRJ) Suisn
PAUTEIUOD 9q OSJE D SUONOIUUOD XA[f SUD{Ea] JO [EAOWINY JUOWIUOIIAUS
paureuod e ui dumd saysuen oy Jo jeaowrar proddns 03 Ajquissse gdd

¥ doy oy 0) 9A39]S JRJSURI) © XTJE A[[EOTURYOSUI 0} SPRUIL 3q PIMOYS UOISIA0I]

LS

pasor)

“porenTul uSISOp SUT] ISULRI) MU -Y/N

(STRD 9Feurerp
Mofre 0} peudisap aq pinoys syurod so Jusmsseous pue Suidid sFreyosip ayL

9s

P3so)

“porenIu uSISap Sul] JSURT) MU -Y/N

(arAy) 3owEp 1 10 1% 3q pInoys sul

Sumysnyy YL (DY) dex Prud SNy} 201PAX 0S[e PIIOAL ST *SY B 3q PINOD JJOSHE
suyp odreqosip ayy J1 yuiod dex prusyuonosyed jods 107 onpax 0) moqyd juted
0] 31 0) TRISIE] © OPNJOUT PInoys suonosuuod ysnyy Surdid s3reyosip oy,

133

PsorD

“porenIuI UFISOp SuI] IYSURS) MOU -Y/N

L(STY) 9181 ed[ pazATeue JUSLIND Y} 130w

durnd duins o) $30(] “SasAJeue siseq uonezuoyny 3y} o) Surpuodsarios
oFesjeay oAourax 03 Juatorgns aq jsnwr dumd dums o) Jo Lroedes sy, pmy
pajenunooe saowrdx 0) paduind aq jsnwr sjutod Mof € sapnjour ud1sap ddd UL

14

PIsOL)

(66/5/€ SMS ‘66/L1/€ LV d) "soeld
Ul ST uSISp SuI| J9JSURI) MU B S PIAOUIAI U3aq sy jutod moy

*(STa) 30ds joy fenuatod smy) 91epOUItIOIe 0} SPadu USISop SUIPPIS 90IN0s
uoperpel. JUesTusIs € urear pinod juted sof SHP ‘S1noo0 ofexes] J1 pmy
pole[wnooe saowaz 0) padund oq ysawr syuiod mof B sapnfour uissp ddd SUL

133

Paso)

(66/L1/€ LVd) "PoIeurmIjo useq sy [ess SuY,

"Ord) USIS3p 31 Aq PassaIppe

PUE POOISIOPUT 3q PIROYS [e3s Sy} 30v[daI 0) SANIANSE 2oueudUTEIN ‘ddd

aup ur syeay Lexds 103 IoLLIRq UOnBUIIIEIN0D Swkxd 1) ST SN, ;2q OF PAPUSIUL
Teas JO SJ 301AI0S ST IEYM “POHIOSIP 9q PIroys Jeas Jos,, Jo odf sy,

(43

Pasor)

(66/L1/€ LV U315 JUSLINO SY3 UI POIEURMID UDG SBY
Sn1d pIowys pue SINSOIOUS S} UPMIG UOTISIND UI S[Eds Yos AL,

(DY) $e0eds TeuIs)ur yuelsasu oy} wox yied [013u0d UOEUHIEjucd
a3 ur Jurod SEoM 93 5q KB [E9S YOS A1) 0UIS ‘uoneurwenessp poddns
0} paudisap Ajrenonied aq pnoys poddns refawre Jid S spIsul are Ay,

153

Pasor)y

(66/L1/¢ LV J) W0y

(O payroeds 3q pnoys suonensusd ddd oy} Sufess Jo pOIoW Sy L,

0§

snEs
‘94

(‘peydacoe LON J) uoneolnsnf apiroid) uopsodsia “si

(‘pajeoipu} wajqoidykouedalosip ay) aA0Sal 4984109 0} paljnbai uopoe ay) Jo :o_ﬁv:eEEooo_
PajE}ap pue JuUSWIWO ay} Joj uogeygsn] 8piroid) (s)Aoued 0 ‘€L

way|
k43

LTI €1 VIN
oBed ¥ ‘oN psford g

$00-66 (STBIS 66/€1/S) 66-F-€
‘ON MY T 9eg ')

(40¥) Y003 LNIFWWOO MIIAIY




2og
280 1'060-00v8-Y
S
58 .
VAL PUEOR] “AueduwoD) PIOJUBH WINEN POAIROT
11 92 “IPMOd °f M 0} “L10-66-0§8rL J5quIny CUISNL B )
LTOT-AS-THT UG 01 SASEM 101-AS-1¥7 Yue[ Jo JASuell,
PUE UONNI U Sutmm( poonpoid SOLUM]S JO UOHEINAIU0D .
spijog Pue ANS0OSIA, OTuIEUA(] poredionty, ‘6661 “a 'S “AorsH (810-500
-owat Surroaudus ssxsoid -66 WA UONOY) PAIEPHEA U33q J0U sey £yoopea sy, "sdj-g paurepIren eoq
PIsorD 1A POYSTIqEISa SEM (S ¥ JO UmUIuL ©108] ur) A100[2A STUL 0) UaYE) Ses SUIf ) Ul SPIOS JO voryendioond 1uaaa1d 0} AJI00[OA [EONHD L | 99
. (6661/61/¢ *(L10-§00-66 WL
D) (66/£7/T oneH W 'd L1170 TOREOTUNUITIOD) "3POd uonoy) uonsaead amssaxd 10J SHUSMIAIMDAI 30O uSsap Ym Jueydurod 3 03
urqm sem QA U Jo st a1} pres “S3[sus( wyof ‘oapeIussadal PASWINIOP PUE POIENSUOWSP g ysnw uBis3p AP paads dumd g Gury{onuod
Temngy £100¢4 S “posn 3G (TIA U} PIOOUS yoromol ‘isd £q omssardioao Juassid 0y pasn st jun (@A) SAup Lousubaly JqeLreA 191
Pasor) 0z 03 anssaxd 2y I 01 P oy sapnpoexd ugIsop Mau UL *SOUI] J3JSUET) S} 10] SOMAP uopoa01d sinssardioao ou sopraoad uisop L | €9
—~ “(910-500-66 WA UOTOY)
PassaIppe 3G 0} Padu Sup[am A} YA PaTRIOOSSE [OI}00 UOHPUNUENIO) PIe
UOHONISHOO JO IOAOU Y “PIICUTIEIOI ST 10 Pasn uaq SEY SUEY A JI SONSSE
PasOR) “pajenTut uSisap Sulf JsURn MU -Y/N neay o Jusmnredad UOIBUNSEA U Jusas Pnoo auy] SUNSIXd Ue 03 UI-ALL 9
SENIT YHASNYEL
’ (QEA) T0SE01-vI-H Uo TALOYS Jid [ 31 U1 SuI| Asem
Pasor) “paenuy UStsap oulj 2JSUEH MU -V/N i ur puaq 92333p 06 SY) OF IXau Sul] USHY 4 10 ] SU) 0} JX3U DA[EA ¥ PPV €9
(3T Faid 10U S50p WA)SAS i 1TD 210SSE 03 1£¥E01
paso) -payentur uSisap sut] J3ysuen MU -Y/N -p1-H Sumeip o smoqye 30138 06 (¢) Jo PeaIsHt smoqpe 0o130p s¥ (D) 250 | T9
_| (66/L1/€ (dCAS) TSHEOT-Y1-H BulmeIp U0 SULIE) Sue
posor) | LVd) "uBisop MU N uf past 10U st 3ryd Yuowiaseous oY L- 190 | uy asn ur sy pue paaordde useq seq Je nyd Juowoseous S J USSP o 350 19
(@A) 1Enba 10 16d [ € 9pisold Laesu
Paso[) (66/L1/¢ LV) WOV UL 74 U UG UTRID SU UL JoyeM urejurews 0) pasoddns suonesedo st M0l | 09
~(di) SWd BURSE |
gy parenbs aq 03 31d Sy WAL0 0} 3[qeaIsap 9q Lew ) ‘HONE[BISUE ULISY
Suo[ 104 (D) UMOYS ApUSLIND UOTJZIUALIO JSIMIPNOS PEISUT sqqrssod se
TOOS SE BOTE SWOP JO 153 01 ISESTION O} 3utf uns O} axsap poddas 03 pAAEIOL
2q 03 oAk Keur )] "H0SE0T-YI-H FupseIp U0 WAOYS UONEIUSLIO ddd 1
Ppasoi) (66/L1/€ LV PAIOPISU0D 3q [ —1de20y 10PISU0091 PIOYS USSP SY) PRI 51 wiondo sajswexn punoss saoqeueyf | 65

SEIS
8

g
PI°H
hdd

(-pajespL} WwoigoidkourdeiOsip U} SNCSa) 1094100 0} Pal) b22 UOOR BU O UOREP way
palielap PuE JUSWILIOD Bl Joj Uopeoynsnl [23juko3} spuo1d) (sMouedasosia/ishuswwod gt | TH

(‘payioooe LON }iuogeuysn( apinoid) uoisodsi) "G4

e VIN
#\ abed ¥ “oN 3fold '€
p — d e s (4O¥) QHOOTY LNIWINOO MIINTA
"ON MoeY T ara b




1 060-00VSY

2o
w5
]
52
o
(66/S/€ SMS) “gonIpued SN fousSaws,, ue uf asn 10§ J1qE{IEAR (TN 20FAISS JO SIIEL [eonud pue Anpiqens1 usmdinbs ‘spasu yeuonexdo
51 Jonous owmgd ,oul(-uo, UE <asn payoadxd Jo sImoy 0T AU JO UONEN{EAD UO PISEq Aduepunp ayendosdde apraoxd o} SpadU udsap
10} 1EY) AINSU3 sdurnd wrepunpay STy { J0 S[qR{IEAL ST 1o1EM oy, ‘uopexedo Surysayy ANSUR 01 Kouepunpal d[qeins ajerodicout pjnoys
Paso) PajedY JO 20IN0S syenbope U SAIMSUD JUEl 291015 Sy, 1000V uS1sap Ay ‘SouT] JOysUER O Teap0 O) WIOYSAS Supysnyy U U0 OUELE wm | 1L
*(120-500
(66/S/€ -6 TUAY] UOROY) PISSRIPPE 94 03 SpRU SisEA AS-T0T SUIZHRISAI0 JO JISEM .
SMS) -yonezuedio SupoowiSuy s500X4 SURIRIA P00 T AS-101 2 jo UORRIYIPIIOS 03 AP 2iseM SUIpENOLINS 3G} IO amyeradust
pasor) 10 SOUEPIN 21} A 0ULPI0IE UE 2q w udisaq 1da0dV Jomo] 31} 0} 1P AS-701 YUE) U1 3o uMop > 3o Susg3md yoy epustod Jul, | - 0L

“(140-500-66 W
uonoy) waford A 10} e 155 943 U popiyout 29 03 spaau SIYL “Kyudonuy
o) SERILISWRP O} PRISA 3G st pasn Su1aq Saul| JOJSUED Funsxa L
*(070-500-66 WAL uonoY) AU 3 I0 udagur pue WosAS uonosjoxd Spoyed

2y Jo voneaado Bupyoayd Aq POLRA 3Q pInoys aulf Sunsma ue 3o 9sn YL

“sreak ot 3040 poresado Ajsnonurjuos usq Sey yopo3t01d SIPOYIED IM
Teoo 10U SEI] “PaIsaI0 pasn jou qronEuLUINOCP SUNSHKS £q payestput se ‘pue
ey oy Wi pay[EIsuL Sem 3 “POTFIIOA 33 10U SEY UL yout-¢ Sunsme SUL

E -paeriu usop SuU] JoJSUEx) M -V/N
“(610-500-66 WM UORIY)
juonodwios ssefd K103es © St oy Suidid WwIWUTEEd a1 10§ poyetodioout
Bo:.oo: SIUaWIANNDOS OUBINSSE Jiyenb 1ado1d ‘uontppe Ul ~paunojed

PO -patentuy uSisap duy Jajsuen MU /N -
5q 0} SPadU Pasn 39 03 3p0od S} pUe 3pod euiS 1o 53 UM uonelouoRl

(66/5/C SMS) ‘swamaImbal VO pue (auy[ puTOIIoA0 pue apoo oyesdoxdde oy JO 350 €T £6 TIASY St SAML Wt swilshs
Pasofd 105 £1€9) syswRnmbar 9ped saygioads §88€-INH 1doooy Jajsurex) 10§ pasn 2pod oo o ‘11ed TNSY O pouSisap sem we) AS9UL

(66/S/ SMS) VM ‘PUEMIRL “Aueduio)
g g SCIALCH qiemod [ "M 0 “1AvVad
“ouIBp ELIAY) , JoJSUe L, pUe uonniid Supoagy oISEM
T0T-AS-1¢ e, Jo sep1adoid parewthisd ‘6661 "W T “1oTu0D
puv (penunuod)

Wiod

pioK
(-paydacce LON Jt uopeonsn] apiaold) uoysodsiq "Sb i

{-pajediput walgoid fouedalosip au) 9N0SD)

1934100 0} paIjnba) UOROB 34} JO UORER
poEIap PUE }USLILIOD O} 10} wopeoynsnf 1eoluy; d

epiold) (s) QRSN

L2301 ’ VIN
ofeg v ‘oN d €
— ey (4ox) QHODTY INFWWOD MAIATY
"ON MRINRY T oea ‘1




$°060-00p9-V

208

980

£3

oy

Hong) odid ,, % T 49U © JO UOILIaSUI Sumoe JueI oW |
PasOD “ugisap Sof doIp sou saAUP JUT] JISUBL MIN. VIN, OJuI [[6J 31 19] pUR JoSL 3y} I8 odid ,, % T 19A9S oM UBD sgnyd Joy dorpoyr Jr | 08
(DY) [83s UOTIEUTUIEIUOD E S8 Jueytodurt st SEYL JuoneISyuod Jg8nonp
Pasol) “poreriwut uS(sap auty JOSULI MU -Y/N -dis,, © S1 STy} JI 9[ZZ0U £ 9} 0) PO[E3S oy doxp odid youl % T STMOH | 6L
(66/5/5 SMS) “smssaxd 5joeq 307 doIp AU Jo JASH1 € SE PIUOISIATI ’

1 UOTIRUITIEIu0D 30§ Tenuaied oN “Bay doxp oy Jo S8IEYISIP o) a1 doxp 5y JO Suissnyd
pasop) | eogpns A0[eq 3 01 PRI durnd Jaysuer) S WOLY PeSO] ST WAISAS s pojeroosse amssaid soeq 0) 0P peaids UOHBUTUIEI0d Tenu2jod seH wL
PIsO}D (66/S/E SMS) "0RZ 0} 203 auy] I3JSuET) AU} YSNON} MO (o) pa33nyd st 891 doxp yep UL M Op MOH | LL

(66/5/€ SMS) 'Paredionue
10 pouuejd 10U e I0q spqrssod a1e SN0 IO "I JYSURT) AR L(Ond) suy 1jsues) 2Ipud
pasoD | Jo Bumsniy 12)em Joy 10§ )01 U0 £uo seyy Apuaimnd uBissp YL a1y} ySnory} wey JoY10 AUl A oI IeM Sy J0 23001 03 Aem Aue o1y ] | 9L
(66/5/€ SAS) 331
doup o) 208X JeaY 0} A1S3P 10U “paolr B 995 0P ‘S§ JOMSUE HIOYS
“sajzzou a33eyasTp AU} JO 12UIEIP paonpal
a1 ux 2ogpI3T pRbI-pmbI] S Je 51 Buidsnid Jo Jurod Ajosry
1s0ux 21} ‘PoUSISop 2q 0kI LY € Fugpaoxd £joyes Jo popowr
Juros PIoYs UdA 'S3E39P 09 xoxdde st J1500 0} HONBIYEPIOS
1oadxa JyBrur a4 10yM ormesaduwa) 923317, 24} ‘panyrp {sormeIaduso} MO IM PaIeIOOssE SANSS
Paso[d uoym ‘SutasuiSuy ss2001d DHN'T £q popraoxd somepm3 Ap 12d Fuidsnid pioae 03 701-AS oMt Soy doxp ue PaoNPORUL 3q Suroen Jeay Aueue) | SL
((Ory) past piepuels
(66/S/E SMS) WAWISEIUD ajearyduioo auyy Jo HoTHod Pioa WIEds S0 SOUT] JUSUIDSBOUD pUe Arewind
PISO[D Jo Sunsa) armssaxd 10 £'1¢e 951 03 S suy] punos31dA0 10§ we[d 103 parroads 9 [ 3upsa} srmssaxd uoneyfesur-jsod 103 PIEPUEIS JBYM L
(OND) PPm/MdS 191583 e JOJ Sxeul OS[e Keur snpL Inooo e[ B Pinoys
2oepns ygnox sy} uo dex prud fenuajod & SEUTWIED 0} SULISIULD SA0QE
paso) 1doooy 3 prooys plom wess oyl PaDIoM uress pue 1pds,, 9q 0} ST JUSUIBSLIUD J| €L
(66/S/€ SAS) aut| Jojsurnl punoid 1940 e 0} dJueyd
oy YL SFUBYD [IIA SOBHIOIUL SAP 18} AION *(enfea 1a1100) HOrD) 90SE0T-YI-H 998 € UAD IWEs 9 QUS JUSWIISEIUD
POSOLD | uf 16 QIS JOIASEILD U} MOYS BUIMEID o} Pue FPIS 1 FUH I o st Beord mOIADI USISIP %0 VY NORdu0saq 0eyIaN, PIRN PUS UO | TL
wiod
snes PIOH | {PoEdipUL wijgoidsfouedalosip au) aAl0s8I 1981100 0} pauinbai Uojioe S} J0 UOHEPUBLILICSI way
‘9t (‘paydecce LON i uopeoyisn] appoid) uopsedsi st "py | payEIeR PUR JuBWWICO aU} Joj Uojeairsnl [EolY spiaosd) (sMouedaiosia/(s) o el | Tl
LTP 91 VIN
ofed v *oN Joofold ‘€
_ ) JNNOD M
pre T (40¥) QYOO INFWNOO MIIATY
ON MOIASYH T sed '}




c-27

HNF-4519
Revision 0

1'060-00Va Y

(66/5/€ SMS) “Bunsewidug . : “(dtA) prbry s Jo uonendioosd pue
Pasop) 5500014 15d JuSuIRIADAI 103 SISEq TEIUY} ON ool Su1jo0o 1ussaxd 0} pade) 189y pue pINEInstt 2q pinoys 337 doxp ap ‘oassod 3y | §8
(3aS) (IOLvAS Al Auanay ‘weld 10afo1d)
Wed [Onu0D $53001d ) ut Papraoid 39 [{IM UOTIZJUSWNIOC
“40E1 uek
1oy3Ry 1949} X$-701 doa 01 yuawarmbaz suoneiadQ saYsnEs
19y5uex} AS~107T J0J [99] PIbI[ urnuIrumur ,091 € 0} Sunaypy (€
‘S9ISEM &S
101 YA PaJBIO0SSE SONSST BIUOWUIE 313 JO o5NeIq PaIIsp
10U VOTYRTYIS € ~ 215y dsoune 0) $9jZZou Faydosp sy Swsodxe
JnOmIM X S-T0T JO 10 SIajsuen yojeq 1081e] MOJ[R PInOM
srqL “olqissod S u0110q 1) 0 350]0 SB UOHESO] & sajEoIpul
AS-7071 Ut saurnjoA Supersdo sy oznuixewr 0} Suusaq (T
-apqrssod se wonoq aus Jo YSHY Se pajeoo] 39 Proys
Jopno Sojdop oy oyeorput apewradns AS-701 s Aunjs XS
-101 Suyuroout Jo Supxyur Surzrundo AIYM XS-Z0T UE SPHOS
Pomes (L S jo vonende Supzmumun isurede swpono) (1
SHRDMIDG
uado s0UE[Rq € SASTYOR 0} PALAoads st wonisod 097 UL 1de00y “(df M) NSus] ¢} JUSWAI0P puB Amsng soyout 091 3 89 doxpapsiym | +8
“(dr) pansiad oq duy
I3JsUen) PUOIS 9A0QE UE PUE PUOPUERQE 3G SUNNOX ST} e} PAPUESURLICIIL
Pasor) ‘palenmut :Mmmov QUI IgJsuen) MU — umvoo< H SI) .E—m Jo 1gysuen o X0} ossn-voou jou SI EN&M«% o::w.—?ﬁ— YL £8
“(66/L1/E 1V Slurensuoo 9oeds 0} anp Stpes pusq W
J01OUFBID OAI] S1f) 195U [[IM ddd 2yB Ul Spu=q Ie 10U “ISAIMOH (STRD) SPIOS PIpUSSTS i S31SEA JO opstEn
-papraoad 5q [j STIpEI pusq WRWKEIN — 1deooy Alfened 103 2yendosdde wnUIRII o} 318 SPUSQ INRWEIP AL “(dfA) sauty oy
Paso10 *(66/S/€ — SMS) "ou] JJSuR] 3 IO - ooy H 112 - 198} UI ‘SSUI [E1LI2A S} UL SPUS] JO SWIpes 1 WINUWIXEUI 3Y) 0] 35BAU] | T8
A&BV JAqurear %—3&%95.5 2q J0u J918M ysnif pue QOww 0} MOy}
S} SIOM WIGISAS Y} UL {SU Suigsnid s[quidsooeun UB 00pax [[IA saoeld asoyqy
Surznmmny -Z0T-AS W 501 domp o € “nd [eoul UL T W8U durmd 34y, 1
pesol) (66/5/€ SMS) povenul uSisop oy Joysuen sou -4y | H saoeid ¢ 15e] 1e 0 sofjdde ST "sourj olses o Ul sdoxp [EOTMOA SZIIMIN | T8
juiod
snels pioH | (pajeoipul wajgoid/kouedalosip SUj aN0SI 031109 03 pal] bos uopoe Bu) JO UoHept way
‘o) (-pardecde LON Jf uoneaynsnf eppoid) uomsodsig gy b | Pel1ap PUE uaLuwcd L Joj uoneoynsnf [E3{UYoa) 3pioxd) ()AouedaiosiQr(SHUAUILIOD el Z W
LTI LY VN
obeg 'y "oN Yeelold "€
s T (¥ou) QHOOTY INIWINOD MIAIATY
‘ON MaIASY T ojeq 'L




[ X=4 m
250
b 1'060-00b9-Y
£8
’ (66/11/€ ATD) "ddd 3 woxy Keme *($70-500-66 WeI[ UOTIOY) PAAOUID 3q JOUUED T8 SIUSUIINSUT
139§ § 01 $ J0qe s[oued JUSWINIISUL/TESLNI[S Sy} SBY Mou USSP asoy 10§ papraoxd udisop Surprerys Arerodurs) 30 gdd SYi Woxy KeMe pajesofor
oy ], “foued 9y e yinos Surjoof Joyerado sy i ou Suputod 9 0} SPIOU UONEIUSWINIISUL 3y} ‘UOTIPPE U] “IYSIUNS J00XIP JO INO pear
pasor) 9q Jj s3as J0jerado oy Jerp [oued Jusumnsur sy 9deooy 3 0) PAIUSLIO 3q s[oued JN0-Peal JUSUIANSUE [250] SY} 18y} PSPUSUNNOdISI | 26
(6661/61/€ INHDD (981+-:INH 90ds 1531 1503 durnd
[Te40 3Yp Jo 1ed se Pa)sa) aq [[is SAUT] UORTJIP Y], "Ponsst
3q [ sapaurur Sunsow ) pue wdqod € 3q 10U 0} PIAJOSaI *(€70-500-66 W3] UOOY)
U99q SEY ) “UONUIP JO SSSUDATIORTS 9} SSUISIP 0] PIoy Useq PaIEN[RAD 5 PNOYS MO[J SSBur J0 AIARIS o1J100ds JO JUSUISINSLIUT SB Yons
paso]) | oAwy szoourSus uSisop pue TNNJ YiM sSunoour snoue, 1do0oy POYIUI Y "PAUMILIZNP U22q jou sey durnd o) URpIM UOnn{Ip JO SSSUSANREH | 16
(66/11/€ M0 “(220-$00-66 W[ UONOY) POIFHUIPE U J0U
‘uS1sop poIeIep oy Jo uonopdurod s Je Jequinu (q19d Sumerp JARY SuLIe[e SsepD) A19Jes paIoes Ay, “wonoe Jojerado y3nonp paystydwoooe
Ppaso) £q paynuopT 9q []IM SULIE[E SSBIO A13Jes fenpiarpul oy L, :1dacoy 3q [ uoReSTI PuE UOHUSAId JUSPIOSE JOJ SI010913P B3] AP JOSUL | 06
7TOYINOD % NOLLY.INTNNILSNI
(ATAV) uonodjold amssordiano Jnoyia
‘posn SUOp 9q 0] ISJSUELI) ) MOJ[E PINOM (PIsn JoAU ‘pajoajord AJfesrpoyied ‘op
Paso) 153u0] o sauyf Joysuen; Sunsixs ‘puroidiso o} psSueyd uSisaq ampeyog) soury oy Sunei-oy 1sd ooy 03 soutf Sunsxs oy} Juner-o1 IPISU0) | LST
(arm)
: sajoy pateduoe y Yim uSisap payrpout 3y a0 “sanmqissod Suiddnyd Auews
paso) (66/5/€ SMS) 1200y 00} 31e 21913 ‘0]qeIdaooe Jou st uisap 8o] UMOD ‘09pE0I-FI-H SUMBIP UQ | 68
(66/L1/€
LV d) *SuI] J2JSURR.- 1) YHIA 30BLIONI 0} T O) £ & Wioly saFueyo (M) 9z1s suyf Jofewr a1} 03 sfqissod s 95050 se 31 dody uays Syuey
101001100 X — dul 35xeyosyp dumnd 3y 32 3215 JUI] ddd Jod a1 opuy 198 01 93ueyo IsnuI 9z1s suxy o I “ouy a3 Jo SurSSnjd Juosard djoy
Pasor) (66/5/€ SMS) "oy 13ysuex) 30§ 1dacoy Titw s, “ojqissod J1 auy| oY) ut d1aymAire d5ueYD JOU PINOYS SIZIS UL Y, | 88
*(drAy) 9ot doap a1 Joy Josr xodurod
P3soD) “pajenur uSisap sulj Jaysuen mou — 1daooy DIV o1 3o pesjsut 1d 7OI-AS SY1 UL ISSLI YOul 4-¢ Y Suisn 19pIsuc) | L3
“(dra) suotssqurd
BIUOUIUIE PUE D)L PASEOIOU] 95NED PINOM PUODIS S} ‘Sajsea dnredio oyl yim
XIUI 0} SISEA OTURINSUBI) 3} 9STIED PInom ISy oy L, ‘o[qeidssoeun a1e yiog
7TV 213 Jo wiopjoq A Jo do) 2y} 10 Moy 0} PIbI] 1) IS 50D PoM
Pso) (66/5/€ SMS) "JOIRIOID Yr IV I OTy sumssy 100y | H ST{L, "PROIYs J7TV 94 Jo opisul pinby [odxa o0 Say dosp sy mojre Jou o | 98
uiod .
snjeis pioH | {‘paeoipu; wajqoid/Aouedalosip aty 9033 /1291100 0} pasinbal uopoe ay) Jo uopep way
k-] (‘paydeooe LON J) uopeoyysnf apiroid) uogisedsia 'S ‘b1 | Palleop puB JUaLiLOO 8y} Joj uoiesypsnl [eojutos) apirold) {s)houedaiosiarshiuawuiod gy A}
LT 8l VIN
i Ll (40d) @y003 INWOO MIINTY
0066 (smwIS 66/€1/5) 66-1-¢ o d N3 ]
"ON MajBY ‘T 8eg '}




222
250 1'060-00b9-V
£%
Ix
. (ONY) suonosuued pryy Supfed| yenuajod uroxy
Psor) (66/11/€ MIE) X+ VINEN Pajer o [[is xoq uopounf sy, 309101d 0} PAUSISOP SXE SDMSO[OUD DINSUD ‘ddd O} Ul 3q Jsnul saxoq uonounfjy | 001
(66/1T/€ MTD) "SSIqED UOREUSUIISUE (DY) ddd 3y} URDIM WOIF SWA
PasorD) SNOLIEA 313 JO ANUd 21 [OIJU0D 0) X0q Wonounf pooN ‘IOAITY $5200€ oueuLureur fenusiod Joqio pue xoq uopoun( s srowas ‘Oqissod 3y | 66
(66/71/ QML) peuntopiad aq JIIM £OUISISU00 :
Jo uonesyio © “ued [onuoo ssaooxd [eul oy Jo osesjer (STRY) siuauodurod s) pue usAs
uodn “voneunrour werd [onU0o $59001d JUSLIMD Y} VO paseq 91} JO SUONORISIUT PUE SONSLISOBIEYD [EOTILID SE [[oMm SE Ul [ON0)) SS3001d
uadp padojaasp usoq aaey suonerado Jo s180] pue uonejUSWINTSUS 9y ], a1 ut padofaasp suonerado Jo o130] v} 199[J2I 03 SP33U UONBIUAWNNSY] | 86
(66/11/¢ MIE) "06 e soussapay “durmd o) s *(VOW) dumd sopsuen o din 0
PasO[) | UONOASP e[ S YI0HUL 0} JOU SIISIP B PAOI0A Sty suonersd) UIRISAS UOTIONSP BT ) JOO[ISBut 0) Ajrjiqeded o opiaoid 0} S[QRIISIP STI] | L6
(66/11/€
AVIE) “01A9D PAIRIQIED areds € M WIS o) ug paoseydar pue
ddd Y3 IO} PIAOTI3I 3q 0} SAEY [IIM I UOHLIGI[ED SPSU 0143p
©J] "soul] asuss ssoy ysnyy o3 papraoxd suod i ssonpsuen
amssard pue yoys amssard € Joy posn 8q J[IM SIATRA UOTR[OS] VO
pasoD ‘uonejuswmnsut Juasad sy Jof paunre(d axe spod 1533 ON Sugsa) yusumnsui Jruued o3 surp sosuen oYy vo parmbar spod 153391y | 96
. “(66/11/€ “(VOW) waishs uonosep Junsixa ’
MI[) "WOOI [ONU0 §-7HT 1) UI UONOSIOP B MOU SRIOUNUUE 0} U} I UT Pal} 5q PITIOYS 1 “Paxmbaz ST UOMS01OP JES] JUEPUNPaL IO [EUONIPPE
sueld ou st oxoy) Juosard 1y "PAIANINOOUS 9 [[IA SITUN UOTAOP J1 W00l [ONU03 S-7HT Y 18 ulree Apuarmo jeq 3d safea g-X S pue Yo SUI
pasor) 3yea] Supsixa ou 0s pajenyul uSisop uj[ Isuen MU /N UL paffeIsuy S10109)3p J{ea] ayes A[fedisurnul Sursrxa szinn poys udisop L, | $6
“(66/11/€ M) "UONIPUOD MOT-407T JO YSTH-YSIH € JO uoAd “(LT0-500-66 W9 UOHIY)
A U1 Jo 03 [im Jojerounud pue 31| Suneioy dumd J9ysuer) durnd pue ssuyy Jojsuen oy jo Sud8nid Juonbasqns pue uopeidioard juoasid
91} e JOYIRI Jue) SY) uo SurorN 18N ) UMOP INYS J[LM WASAS 01 sdumd uONNIIPAISIE SY1 UL INYIRI UISISAS 2081} JBAY Y} UMOP INYS 0}
Suunseow [9A9] jue] Y], - poiS JSlEp  uSIsap 3yl 01 pappe 9q P[NOYS [SAS] J[Ue) JAJEM MO U10 UOTIOB 3Y], 'SULIB[E [ENSIA 9y} O) UODIPPE
PasorD Buroq SI SWIOY YIIM UOHRIOUNUUE UBUOY - D] [erouan :3daooy Ul ULIB[e SqIPNE Ue S8 pappe 9q W0y, B 1By} pajsenbar sopmunuod a4, | b6
@as) (1oLrAg ’
at bSao< ‘e 10foxd) ue[d (010 530014 3y} Ul popracid *(970-500~66 W] UOIOY) papraoid aq 0) paou
9q I Jo/pue vonesumoo] Surnoddng pue saoua1ayay Islem YSn[J pue WONNRYIp 3y} JOJ SAJEI UONIYIP PUE ‘SINIOO[IA [BONLID ‘safury
udp PAjeId0sse S pue D12 Aq popraoid are sanssy 9say ], 1doooy A0[} “(asmof pue saddn) symu armgerods) Sutpngout saseq pue sinuy uSisaq | €6
wiod
SNiejS PioH | (‘pejeoipu) wajqoid/Aouedalosip au} SAI0S3) AOIL0O 0} PaJINDal UOROR 3Y) JO UOABPUSWILIODSS | Wy
91 ('pajdacoe LON J uofeoynsnf apiaoid) uoysodsig ‘s ‘b1 | PRliEIep pue JusuILocd ay) Joj uojeoynsnf ppold) (s)houed 0 el | T
LTI61 VIN
obeq v ‘oN psfoid €
—— T (40¥) QYOOI INFWNOD MIIATY
"ON MalneY T eeq ‘|




1°060-00b9-V

2e8
20
o
(66/L1/¢ N "T# 15§ ST 4q 10§ Paf[ed ASYM Suor)edo]
13410 1 51012913p e3] J0J PUE ddd 3y} Je suonenouad [eomnaofe (VO §96V€
P3O 1€ JoJ poziInn aq [{im Sumy gojess odf) SXF ue deody -TH 208 ‘SIIPUO0O 10193)9p 3] Jfe 0} vouSo.a 9q 0] SPAdU JORAUUOD SAF UV | 801
(66/L1/€ WAY) "SSULMRID ISI[ 21IM 21}
oy soSueyd axm 1 ajesodroour [ 10aford iy, ‘sSumeIp s *(VOIN) UONEBULIOJUT ABM30EI PUB SI[qBO MIU [[
Pposo[D | axm oy ojut pojerodzoour useq aaey (LS) SNDF snoraaxd qdecoy oy paredaid oq 0} Spasu (A[UPAYOS 1qED) ISH 211 ULIEY XS O} 03 UOISIAI Y | LOT
(66/L1/¢ WY 'widjsAs ay)
poso[) | oy paunoprad oq [ (uresSord 1adde()) uone[nores peoj € doosy (VOW) ﬂoEuE:S@ pue pauuiopad 5q 0) Spadur 153} PeO] Pale[dEd Y | 901
*(ST0-500-66 Wo}] wONOY) arnsodxa
Kressaoaum jusaaxd o) ojSue sjenrdoadde ue e paoerd aq suonenouad
. oy e paysadans sem )f “suonensuad oy ySnony Sumureons sjeunld
Pasor) (66/L1/€ LV L Wd)] 0} JomsIY 23§ 10 2onpax 03 pa3uend aq 0 spaou suonexnduad [ed0fe ddd O Jo USISop AL | SOI
WIMOd ¥ TYORILOA T
*(66/11/€ MTM) “ddd S WY ploJrueur
a3 03 Jord 107UT 313 16 PUE PEIS Jo1eAs 313 JO IINO 3Y) 1B Pl “(dfAD YTSEOT-P1-H Sumerp uo umoys pjojrreur a1y 03 Joud suif J91em joTul
pasor)’ 9q [JI4 MOp/Te103 10jem pue ‘omssard ‘ameiadus], ‘Ld9IDV a1 Uy voneIUdWINSUY inssaxd pue ‘argersdura) ‘mofy uepunpar splacld | +01
“(66/11/¢ MID) "21qiseay drous s axmperaduray “(ST “df M) SITEJ WSUMISUL 3UO JT 19Jsuern ) SuImunuoo
uRpURPSY . d 10 oy Juepunpa1 [feisul 01 sfqissod aq jou Jo Sunuess 0) Joud parmbos jou st Juswaceydar jey) os suonesdde esnuo
pasod) TIIM 31 2UT] 9)5BM Jdd 9 U0 suoneyuy aoeds o) ang ‘LOILHTA 10§ Pash 3q PINOYS UONEJUAITLIISUT JUepunpsl Jo areds pojresur ‘eIsusg uf | €0t
(66/11/¢ AVID) "01qiseay drous s ormeradua)
JuBpunpay 2. d 10 Moy Jrepunpar Jrejsur o} qissod 2q Jou (Al PTSE01-41-H Sumerp uo suif ajsem
pasor) 1M 31 DUT] S)5BM Jdd Y U0 suonesuy soeds 0 ang ‘LAITA ay) uo uoneiuaumnsul amssaxd pue ‘armesadurs) ‘mojJ Juepunpax ospiacid | 7ol
’ (66/5/€ MS3D "PAISPISUOS 3q {[1AL PUE PPPE 3q UED JI0[ITUL ST
3O 9pu-19A0 Tenuewl pasoy v -dund saysuen oy go nys o) reudis
din moJ & puss [t JOYESTPUT 31 (9)E1 JOJSURT) J)SeM S/ 9 I8 “(dA) uamop Jnys ooprajur duwnd v 10y yoyms
oner 1:¢" Jo umnsuofed ¢ Ajerewixordde) anfea mopy mof josaid APLI-IAA0 [enUEUI PADY B oplaold  umop nys isnw duind s)sem sy ‘(@1seM
81V ‘ddd 9y) feau [oued J01e10do oy U0 JOJEOIpUT SY) 0) [BuSIS 01 197eM) 1:6°( UBY} SSI] 0) 5908 MO Iajem uonnjip o) uoyp dumd rapsuen
Pasor) & ap1aoxd JJIM ‘PUB)S JATEA Nf) UO ‘dJd ) JBIU IJIUL MOJF Y, 2)SEA U} UMOP JNYS O} MO[J JIOJEM UORNIIP MO] 110 Yoolajut ue ayerodioou] | 101
uiod
MRS PIoH | (*paleoipu} waigod/Aouedasosip ayl 9Aj0Sal 4031100 0) pAJINbal UOKOE B} JO LOJBPUSILICOR) | Wa)|
o1 ‘i | Pellelep pue Justuwiod au} Joj uopeoysisal apiold) (s)oued Dek | T

('paydacoe LON Ji uoeoyssn| apjroid) uopisodsig ‘)

LT 0T VIN
efed ¥ ON 103foid ¢
$00-66 (SIS 66/€1/S) 66-1-€
“ON MY Z %eq ‘4

(40¥) 4YOD3Y INIWNOD MIAIATY




HNF-4519
Revision 0

c-31

1°060-00¥9-Y

(66/5/€ S rer uofres 000T

IIM S1BI UOTIPPE I2)EM S[qBMO][R URPIM S[fe] [Ins Koedes xeur
dumy -1sd o171 st xeur omssaxd dumd saes — 1sd gg1 pejer st
asoy ysngg ‘15d gQp PoIRE ST 9SO JOJSUBLL, "POPIOU DInssaId/mory
xeur pambar 1940 94,67 Aimemrxordde st yomm ‘wd3 go1 @

18d 001 “xo1dde saarjop 01 Arpqedes aaey [reys dumy ‘Surpunoq
a1e S3SSO WISJSAS uonnyIp o) ‘Juswafuerre afzzou Jof doxp
JUALIND YITAL "OPIS USR] SB [[oM Se WAISAS JO SPIS UonNIIp yioq uo

"(0£0-500-66 W
uonovy) Aarendordde pozis sdund oy pue pajesuifap 9q 0) pasu Supysnyy pue
UONNJEP-10] PAUTULINOP 2q soyer sofy udisop ai], ‘Suidid 1oysuen oy Jo SITLI]

PasorD $95S0] WAISAS AqG paunalep are sjuswarmber Surdum - 1daooy uS1sap 3y} pacoxa jou pmoys sdumd ay1 £q parersuss oq ues Jeys pesy UL | €11
(66/5/€ MSZD *(620-500
pasorD 'sjuauoduiod prjs 03 pappe uonemsul/Surorn jesy — 1ds00y -66 WA Honoy) Suroen 1edy s paudissp aq pinoys prys Aiddns sorem oyl | ZI1
(66/5/€ MSSD *(820-500-66 WA
- uadQ AqreuttoN,, o[ 9 mou [ dumd Lqpuess uo soaTea uonoy) dumd pojrered umop Jnys oy} YSNOf 337eA JO UONEMOIAT JusAdId
paso[) | uonejosi pue uonedy1oads wssAS 03 pppe SAATeA YU — 1dasoy 0) sdund ysnguonnjip oy Jo 931eYoSIp Y} 03 PSPPE 9 PINOYS SIAFRA YOSUD | 111
IS ¥ALVM
(66/L1/€
W) * ASupunpas [EUONIPPE JOILM SOIAISS SIY) J0J A[qeImS
pue oqerjas st 1Y own Surdumd smoy gp1 “HoYs ST 3sn Jo
PasorD pouad oy 1, ‘(1H) s0en jeay a1 Ajddas Ty sHmMOId oM, 1100y “(dfAy) Surdid Jo3suen mau e uo Juepunpar 3q pinoys adeI) 18ay | 011
(66/L1/€ WY “wopemsuy
ad£y onserdounay Jo Apiqedes pueisyim sy 0) amsodxa mo[
Kxoa e sysmy], “xeak 3od amsodxs pey (9 03 ssjenbe suif soysuen
PaPIoTYS 313 WO} INAUI | @) WAIN (09 JO WINWITXEW 8 SURUNSSY
"201AISS UOTIRIPRI ULIE,J YUE], Ul uope[feisul 10§ parmoord
a1om spusuoduros [esnos)d Sunsixg *LL 943 Jo Moz oyp Suole
saxoq ut Juowdinbo fesinosre 0) amsodxa SznuUL 18y} SI0ORY
T2 a1e 711, 3y} Jo BuIpjarys pue ‘amnsodx Jo (I 001) Swin jo (VO 1d yora 10§ PAUTULISIAP P[3LY UOHEIPRI
Peso[D | |Susy (L) Sulj J3JSURI) Y TI0J} 0ULISIP X0q JO s101084 14000y - 913 J0J Pojes 5q ISl 3)n01 Jajsuen) a3 Suofe sid oY) UM POYEOO] SIGED | 601
SnelS {*paleoipu) wajqoid/Kourdaosip ALy A0S 393100 0} palinbal UOKOE ay) JO UCHEPUIWILOID | wWay
‘91 (‘paydsoce LON J uoeoytisn apnoid) uogysodsia ') Pa(IE}3P PUE WBLUUIOD BU Joj UoRealisn| [B0jutoa} apiAcld) (s)Aouedalosiq 0 et | T
LTe 1T . VIN i :
abed ¥ "ON 109ford '€
3
v Y p—— (40¥) QUO0D3Y INIWNOD MIIATY

‘ON MalAaY T sleg ‘L




4'060-00v9-V

m o
253
22
“(dr M) saul] 1oJsue) S)5eM 9T}
: ySnony L10}eA uoisuadsns-a1 9 15€9] 18 pue paxmbar s3uer amyeradu) oy
Pasor) *€11 WY 998 —1doooy noySnoxy) paxmbar amssoxd WRWIEKEUI SY3 Yoear ued sdumd sy yeyy oamssy | TT1
(66/5/€ MS) UOTIEIUSWINLASUY JUBPURP3J URY) Joyrer : . (drm)
S[qRIIBAR 3q [[IA UONIEJUSWITIISUL JO Sa1eds JO 138 v "[jamoq 6ZSEOT-¥T-H Sumerp uo sui SuzsIxa St} 0) UOTEIUSWIRLSUT JUBPURPaI
POSO[D | TITE YA TOISSTOSTp Jo)e Keme ouod sey jusuraninbar spp A3q | Ppe YO uoneiusumnnsuy Surprjout ssso01d 2y 03 SuIf JopNO JUkpUNpPAI B PPY | 171
“(dfM) §T§€01-v1-H Summerp
PasoD 1daooy U0 SUTf IAIS 950 0) SA[eA pue dumd g-g 9y 0} Sul| J9[uY JUEPUNPAI B PPY | OT1
(66/S/€ MSYD "oulf 3§suen oY) woly Keme Y OF ue
S10uI 5q PMOYS PHIS ) Inq ‘Idqumu 351231d € SA13 UEO | ‘pO[eandt (DY) POZILINITUI 9I¢ PES 91f) U0 SUnpIos 950y Jof sarnsodxs puvossad
paso) ST Suj] J9JSUer) pUnoISIoA0 Jo Sunnos 9exd U — 1400y 2INMSUS 0} POsn S1 U] Jojsuen; punoid 2A0qe A3 Ul Suruonisod pois sleneAg | 611
(66/5/€ (o)
MSY) ‘Aressaoou Jt paysem axnssard aq pineo pue jusumsoedaz JIOM S} JO UOISRIOUOD 13 J& ULIL] POIBUTUIBIUOO 3Y} IO PISed]or 2q 01 djqe
pasor) | Ases 10§ peuSisop oq jjis pue xoyieam oy 03 uado are sjusuoduio) 3q 0} sjusuodwod )y pue prys AP SUNFISIp 01 UGAIS 2q PINOYS UONBIPISEOD | §IT
’ “(T0-500-66 WAN UODOY) duy
(66/S/S MSS)  "aulf 39Jsuen ysnyy 0} nuenb Lresssoou 21SeM SN} 10 JUI] I9YeM 1) 9Z091) pue puedxs JIm ‘Fuidid oy ot pases(ar
X¢ ap1aoxd [IM SIYJ, "Pesisul pasn aq [[IM 3Ue) Iojejnunooe uaym ‘seg amssard-y3ry oy L dwmnd soysuern pue Surdid 13 J0 IO JoeM
pasop) Io1eM UOT[ES G/ ‘PAIRINSUI Pue Pajesy ‘padreyd Jre uy —idsody ysnyz Supioy Joy paudisep sapmoq sed amssaxd-y3ry sapnjous prys 1M oYY, | LT
(66/5/€ MSDD "(Aqs3LID ST 935 — SAPIIS MeMIIS
oY INNGJ 3ue0aI 12d) wd[qoxd FYO € 9q 03 I MOJJ Xews
sdurmd 21 18 ySnoua Suoj uns joured om ‘suojred 00z Jo Awedes “(Z£0-500-66 WY UONOY)
ue} 53ms A USPPLLISAO Jou AfjeuLIou ST Ing ‘[[I ue) [enut 2Imyea) Pa1osuIZus Ue ST POOUT PaLRJeId SUL ‘ISt 91seA 31} SUIAJOSSIp
0] YOIMS POADY B YIIM USPPLUIDAC 9q Ued SRIL, “ue) 93ms prjs £Q g0 © 95080 pue XS-T0] OIUI UII 0) U0 o] 3u1aq A[feluaproor uioly 1ojem
Paso)D 0] POdy 19184 O SHNYS UONIPUod ,, o, dwnd seysuer], -1dacoy ysnpj/uonafIp oy Jusaa1d 0) Pasn 3q PIROYS SIBSJ PAIsdUEBUd 10 0TV | 911
"(66/5/€ MSD "A[uo pris © 10§ “(1£0-§00-66 W] UOTIOY)
paso) st uSsop SYL “poIETIUS U30q Se uontod Jofren sy, — 3daooy Jojren podsuen e Y TeISojur se poudisap oq J0U poys pojs Jalem oYL | STI
(66/5/€ MS) " 0E1 01 01T NN
1e s arnpeIsdura) I9NEM PUB ¢ -/+0T1 JO sSuer smyeradurs) Pporeaunop 5q 03 pasu Fwes armeradiusy Superado sy pue ST Armjeraduio)
pesof) | Sunerado 1o1em Yloq satesutjep uonesyrsads pofs Jstem —1desoy uJisop ‘Burysnyy pue UONNYIP JOF S3}ex MOYF uSiSap S} 0} uonIppe Uy | 11
Wiod
smeS ploH | (pajeoipu) wsjqosd/Aouedalosip aiy BA0SaI 403100 O} paJnbal uUojjor ay Jo UojlepuUALLIWIOD) | WY
91 (‘paydaooe LON J) uoleoyssni Spioid) uopsodsig “g) ) | PoIiEiop PR JusWILIOO 31 10} uoREolNSH] IPONL03) 3PiAOId) (SHAouedalosiay DEL] T
LTPTT VIN
ofed "oN peford g
<! NIWNOD <!
S00-66 (SIS 66/£1/5) 66-1°€ -, (40¥) QHOOTY INFWWOD MIINT
‘ON MapeY T 2 g 1




209 1°060-00v9-V
g m o
2% -
4
‘(HVY) 23e10A
' 1531100 313 JO UOISIOUT ATHIOA 95ed[d "Jond TeonydesSodA) v st QVALT JO
pasorD (66/5/€ MSXD  "OVA 0¥T 01 paoawio) — 1deooy UORENO 9} J8Y) POURNSSE 1 31 ‘1°7°7°E UONAAS ‘PRIS ) 10§ Uoneoyroads S Ul | 0€1
“(dfa) Ansnpur responu
: pUe [esTWoyd Sy} Uf pIepue)s A[fensn st pue 1oy3ny apeis e st sy ‘ojqissod ;1
PRsory (66/5/€ MS3D "Peppe 90ds DAL — 1denoy D41 29 03 sxojous a11nbar ‘UonesyIoads pois Io1em 9L JO 7] TE UORRNS UL | 671
(ST ‘dm)
113001 198 SSUIMBID PIOJUBEH S PONSSI pue SSuImeIp (1D 03 poyIpomt
(66/S/€ aq ued ey spurd YO 1d1e001 Il STurmerp pIOJUBH 0) POHISAUOD ) Ued Jei)
PesoD | MSD “woneoyoads ul paambar o1e sa[y pe) pue siug -1dsooy sa[y v pue stuud 1[0q 108 om Je axmsse ‘Uoneoyroads pris 1ojem o Uy | 8T1
"(66/5/¢ MS) -2ouepmnd s sopyang wyof 1ad sprsurexmbos
[RIWONIS PUBISAIA 0} UE) JO A[Iqe SUIMOYyS SUORE[IIED HJ “(dra) seomos jutod s
paduress apraoad J[m ISImoRMUEHE JUe) 9Y) ‘OS[Y "Siusuanmbax Ppapeoy/paliodsuRI) USYM JOBID SSIXIS ULD Sue) SSe[FIsqLY ue) sse[31oqy
Suiddrys/3urfpuey sajesurap os[e 667€d "0ds 0) poppe (sque], ¢ uSisap o} pasn sapoo dyerdodde o 10 ‘(2015 se yons ‘feusyew eudordde
Paso) sse[31aq14) Juswarmbar udisop BS6-667£A WLSY —1de00y 3o pareulisap pue sjqepodsuer se payroads aq pnoys ues uoffed 00T 9UL | LTI
(ST ‘draw)
uoneoy1oads prys Iojes sy u sjuowrarmboz o) 01 L60-OUd-ANH PPe 4O
Paso)y PappY - 10300y £60-0dd-INH woxy siuswarmbar siséfeue pue udisop ajqesijdde oy opiaord | 971
(drA\) vonesgioads pojs Jatesm o1 uo axmeusis [eaoxdde 1oy
Pasor) paSuey)/pappy — 1400y peoy] U0y 0} J08eUEA JurZmE0D) 3y aFueyd pue Huomny udissq Y PPY | STl
(66/5/€ MSY) . porepdn .
3q OS[e [JU4 JUI[ & OY) MOYS YOTYA SFUIMBIP PII3Te 131430
Aue pue 60¥78-T-H ‘L8SO0T-#1-H "OPEI UOQ SBY UOHBABIXI
21 20u0 pojs 03 Seyy ndur uo £SO~ 1-HIOUIJAX [[IM
(LS9£01-1-H Mow) SEGEOT-P1-H "PAITEISUL 3q [TIM JATEA ‘Opeid (ST ‘dIM) 60+TT8-T-H PUB STSEOT
P3SO[D | AO0]9q YOUI T € PUE POJEAEIX 3q [[1 ULIE] O} UL 3uY] . Sunsixg -p1-H ‘sSuLaBIp (1 % d PAIOAFE 10q U0 1)L S) S198 PIIS Y A19YM MOYS | $TT
(dra) 15d €T 240qe 9q PMOYs SALL, "sapoo sury ssao01d Sunsms
Paso) 1dacoy a1 10§ 4 OF1 .«o amesadura) uSisop sy Je anssaxd parer ourpodid sy no e | €71
wiod
snigjs ploH | (‘psiecipu) wajgoidjAourdalos)p ay) aAj0Sal 4O3LI0D 0) pasnbal :o:ou ay jo :o_ﬁv:oEEooﬂ way
9 ‘pi | PoIIe}ap PUB WBLILI0D 8L} Joj uoeoysnl Bojuyos) epiaold) ( 0 el | T

(‘paidsooe LON Jl uoReoyisnl apold) uofiisodsia “si

LTI ET VIN
ofed v “ON afoid g
$00-66 (swerg 66/€1/5) 66-7-€
'ON MBSy 2 ajeg ')

- (40Y) YOOI INFWIWOD MIINTY




1'060-00v9-Y

(‘paydasoe LON J| uoheslisnf apoad) uoliisodsig ‘51

203
§8°
£8
“($£0-S00-66 W] UORDY) sisATeue s3uny onseid oy Jo asn ay) pue
‘Klquiasse durnd sy) wo speoj UONBIQIA ‘SPEO] , JUSPIOOR SISeq USISSP puokaq,,
Pasoid (66/61/€ UL 100y JO UOISSNOSIP & SPRIOU PIIOYS JUSUINOOP BLISILIO USSP [RIMdNNSs oYL, | 9€1
(66/5/€ SdI) "0t WK
o} uonIsodstp 205 *AJessaoau aq 0 paroadxa jou st uondwaxs uy
“SPIEpUEIS PUe SISPIO HOJ 21qedndde fre pue siswanmbos a5y "(€€0-500-66 TIA)] UONIY) JUINNIOP BLIAILO USISIP [eIMIONNS ) UY
s Ajdwioo [y vonepresut dumd aggsuen Jo uSisag waumoep PpassaIppe oq 01 spaou uonesrjdde apo) ‘parmber aq Lew s19pIO JOA PUE L60
. BLIBJE) UBESO [EINIONNS B Uf POJUSWITOOP 3q [[IM L6-0dd -0¥d-:INH 3y 0} uopduraxs uy ‘uSisap 2y £q paysnes aq jou Keus sIpIO
pasor) -INH £q syusurazmbox sprepue)s pue sapoo sy, “wed ul 1daooy HOd 3 Pue £60-0ud-INH 4q pormbaz sprepue)s pue sapoo jusumo a], | €1
TIVANIOMALS
(66//€ MSD) MDY L9Jes SUM.L Jod uoneogioads (HVY) SAWINDAI 9Y) WK} 2A0UIT JO JoysmBunNxs
PISOLY PSS W01y PIAOUIRI U33q Sy JoysmBunxa a11 — 1da00y 1 © I0J PaoU AJUOA ‘T°S"€ UONOOS “PIys oy} Jof uonesioads s Uy | pEL
. (66/5/€ MSD
‘uonEIYIdRdS UT UONEIISUIIOP Pormbar 0) pappe Usdq sy
enuBuI SOUBUNUTEA pue suoneIsdQ "SwaisAsqns JuaI9gIp sy} (DY) papuoad aq pinoys fenuewr suonesado ue ‘osyy * oI
Pasoy 10§ SWSIL NO,, 208IL Je2H JO ULIO) oY) Ul 8q i ALY, — 3daooy 189K JO SSO'Y,, 016"’ € SUIPPE PUSUIOdDI ‘Phjs o) 10§ uoneoyroads ap ul | £€1
(df A >ue} J0J[UNDOE UL YIIM $1055a1durod
TR [ews Z Jof safnoq ZN ayp SurSueyd sapisuo) “(Hv) seuy] jo Suiddnid
9zooxy [enusjoed pue uoisTRdXd U0 JUSUIIOO 12d J0JR[MWNIOE JTE YedIq
pasorD 2A0qe LT wop &5 —jdecoy uoydrs pajepifea ap1aoxd ‘g"z"g"¢ UONOSS ‘Prs oY) Joj uonesyIseds s uf | zg1
(dra) ysurdmbs pagioads ot HIA A[GEULEYE ST AOTY
*(66/5/€ MSD Ul T WA ddd PAIISOP SYJ JBY) MOYS 0] SUONENOED SPIAOIJ ATBss30a1l 10U ST I8 UONOLISaI
o) dn aouv arnssaid 1sd O WeYy) SS9 MOYS SUONB[NO[E) ‘Pedisuy MO © g Aeur STUT (4oUT € 10U AYAL 950y your ¢z A1oods AUp ‘sIajeay
Pasn 3q (1M 950Y .7 “SISWISINDAX AO]J PONPAI MU NI gale 10 uonefusuy pue ade) yesyy Surpnjour ‘wondejord 5201y saey [reys Surdid
Ppasor) *0ads 01 poppe uonovload 9zos1] 10 Juswarmbay — 1dsooy pue 350 [[e Jey} axmbos ‘uonesyroads Prys I0jem aY) JO 7'7°°C Wonoes Ul | 1€1
wiod ’
smes PIoK | (‘paieoipu) d, daosip ot} 9A0Sal ;031160 0} pasinbat :o_«om 8y} jo uopepUSWWLOoAs | WY
k13 ‘#4 | poliejap pue jusiiwiod sty Jo) uojesyshl [Bojuyoa) apioid) ()4 0 el k4!

LTI YT VIN
abed v "ON yford
$00-66 (smels 66/E1/5) 66-€
‘ON Malasy T ora |

(40¥) ANOOTY INIWNOD MIIATY




208 1°060-00v9-Y
gg0
(6661/61/€ WIHD THS oy} Ut
PAPIOUI 9q [[IA SHNSI ) PUE SIY) SUMLISP TiM PIEOq UOISIOSP (ara
S[OXJU0D SY) “PAPSU ST ST JI “I9ASMOY “Yuer & SUlf[IjIaA0 SunnoIsTUL 20 e} € SUIJIHIOAC STUSPIoE 9YL "[01-AS WO sIdJsuer)
PasorD 0} POIR[OX IOQUISWIAI T JET]) JUSPIOO. OU AUALING S SIAY L, 10J 20UB[Eq SSBUI B MMSSE 0 JUeorugis K1a7es 29 0) pasu Keur L1 9ISEM UL | #¥1
‘W
Apvreudordde posiadl PUe PalISIAS 9q 0} SPasU UONEN[EAd JOZVH U} ‘operd
PasOL) (66/L1/ TUIL) "pawIduwiod sey uaronjjueA wyof - 1daooy 2A0QE 10 Jeou WaISAS 213 Jo uopuod Jo wonedso] saxmbor Surjrelop udisap ] | EVT
“(6£0-500-66 WY UOROY) SHusu0duI0d JeoyIBIS Ajages
Paso[) (6661/61/¢ WEDD 1200y pue sse[d A13Jes 10§ JHS 91} Ul PApR[OUY 9 0) PISU SOUSHORLILYD [8ONUD | Th1
SISATYNV ALFIVS ¥ MIVZVH
(66/L1/E “(dfAY) dVSV PMOYD ST uB1Sap STy Jey) SISSY
Pasor) LV “uBisop juarmd 3y} Ul Pojeunui> usaq Sey 100q [N “uonesyjdde onbrum e st iy 00q [e1our ddd Y} JOJ SUONEINOED APIAGI] | TH
*(8€0-500
-66 WI)] UOnoY) sounj Jajsuen) SurISIXs Jo peo] A e} 0} 35puq sanosjord,,
© J0J POSU 9T} SAIRNSUHOWSP SISA[BUR 34} J1 parnba1 st ¢0g'¢LT UONIRS
Ap0D ANRNSIUNPY UOISUTYSEA SU} UT POULSp Se “IourSus feuolssajord
Paso[) “parenIur uSissp Sul[ IJSULT) M /N poimsiZor patjenb Juopusdopu Ue Aq uB1Sap 1 Jo morax Juspuadapuy | Opl
(66/61/€ SRAL) "POIEPHEA 9 [[IM Ao “(LE0-S00-66 WA UONOY) Sa1pa00xd YA 20UBDII0E UT PAEPI[eA
Paso[D pOOURIPRL 10 Pasn Te s3Pod SisATeue Jopndurod aIaYM “doooy Apiadosd 5q 03 pasu SISATeUE [RINIOILNS ) UF PISA $op0d a9induIod YT, | 6€1
(9€0-500-66 W]
P3sOId (66/61/¢ GUL) 10300V uonoy) papiaoxd aq o} spasu X§-701 ut 2] dozp A Jo siskjeue pImOnIS | €l
(66/61/€ T4L)
‘moneISE(Jop © JO 1995S S} IPISU0S 0} JsuraImbaI ou st A1)
“a10J0101} “pue ‘ddd o) pue Ajquiasse durnd sy uy suoneideyop
se3 ojqeurure[y JuAsId 0} PAYTIUAPI Ua0q JARY [Mmou pue Sunsixd]
sjonuoy) “sjonuod Surmbor suonIpuos snoprezey [enusiod se
Jdd oy ut suonedepyap Surpnjour] suoneiSepep sed sjquururely
PoLTUAPL (996 €-ANH) TOT-AS 01 101-AS WO} A)5EM JO JojSUER) HSE0-500-66 WA UOTNOY) ddd ) Pue AJquIssse | LY
pasor) | o a0y pourropad uonenyead prezey ], Jusurambar ou sYoIAYL dumd a3 U0 JUYAS WMQ © JO 1S S} I9PISUCD 0} JUSWIIMbAX € 219U} S|
wiod
sNels pioK | (pajecipu) wajqosd/Aouedalosip ay) 9A0Sa4 1091100 0} paxnbal Uoljo. U JO UOKEPUBLULLODAI way
9} (pajdacor LON Ji uoleaysn| apjoid) Uolsodsiq "k ‘i | Polleisp pue Juauiueo ey} Joj UoKeRNRSH [9juyo3} 3piAold) (s)ouedasosiay; o ek | T
LTI ST VIN .
ofed v ‘0N }o3foid '€
1310)3)) M3IINIY
§00-66 (seIs 66/€1/5) 66-7€ (40%) QHOD LNIWWOO M3IA
‘ON MOIARY T eld ‘|




HNF-4519
Revision 0’

w 1°060-00vS-Y
(66/L1/€ TIL) . (O Hem
suonesdd() JO UONSAIP Y} Jpun ponmbar se souepm3 opraoid se suoneradQ 4q padoyaasp sfISI 1V JSWIOUL SSAUN J5PIO0 U WIS pjrom
1snu 2511000 30 ‘Sunseuidug -Ayqisuodsal o Bare suonerxdQ ueyd Sunrery, ¥ poxinbox oq Aew £)ayes TeLISNPUl/ LAY Pue ‘Sourujuleu!
pasor) | owp ur st Surures; ‘JoA9MOH NAV a1 Uz PAIS q Ued Pue 018V ‘s10ye15d0) Suniren sSwos pue s[eauEw Buyurer) swos Jeys steadde 31 | 161
(66/L1/E (o
posor) | ERLL) STUSWNOOP ADIARI VHIV'TV SUOSISN g ISHI itk o4 “dsooy qay o Jo 1red g papujout 2 pnoys pue ‘ajendordde st MU VAVIV UV 0s1
Oy 10ds
poo8 e £jqeqosd SI 9J0Y PUE ‘ASYAMIUIOS 2q 0) SPU I “PAZI[EULIO] IOUI USAq
liye) 1doooy sey  svendosdde se 3 29 Mo “Bug ‘A0 Aq UMOP-HIeA, WK PASI UL | 6v1
(D) P3eu ST Jopisu0d NGV 93 POYS Il
“(66/L1/E © se paxmbas 81& £€91- PUE ‘T791- “1791-O¥d-ANH WM 0UEpIOIE
Pasor) L) NAV S U PAIaPISUOd 3q [[L4 SpusmiaImba1 2557 qdacoy U] TONRIISWINOOP $91sAYJ YIRS PU UONNI0Ad HSu-ySny © POIOPIsued STSML | 8h1
“(66/L1/E
L) ‘Tuowarmbas € 3q OSJE [[L4 ST ¢ S30103 UONINNSUD
0 19Q SHOM J] “UOT 5% 10§ souetjduros ampaooxd s Jo *(H[g) soul] poLng PAFHUSPRIN ‘UONBABOX? S8 Sk
pasoD 1red se PasSaIppe A8 SanssI 35y} ‘sofexoed yrom oy w] 1de00y Ons SSIPPE 0} PPAAU 2q PoM UoEOYIOAS UONSIIISUOD © Juif) SWSss T | LyT
Oy SMefy ugisap AJUSPI 01 pAOUnsueo 2q Ajquiasse ddd of
3O (poom) dnsyoou o[eds-111Y SAISUSdXUY U2 JEY) PIPUSURIOII ST ugdisop
]qeSn POY B ST ST} SINSUS 0} PIJONPU0O ST AJQUISSSESIP PUE S0UBUdIUTeE
pasopd “(66/L1/€ guL) “ueyd wafoxd up dn oo - 14300V goneffeisut uzioped o} £x1qeded Jo UOREPIEA B JEY) IS 35E3(d b1
A4S0 TVIOLIANAEL 404 HONVIJEOIV
*(STY) 91eTHUE MOP{OEq B PINOYS s3euresp pue UONB[OSI
apraoad 0} paudisop Aqpeorroads are 3ey siopuarsid moppoeq paaoxdde
JO 95N U0 paseq st juesKuSis Aayes se “sojusA21d MO[PfoRq UO S0URI[SI SISBE
uogezpoRY Juakm) SHION (dfM) Sueyp J0 Amsn{ "dd Sy Sundep
pue ‘Sg 03 sayoims amssad o) SuyBueyo puswwodsy ‘SS9 03 payroads
(66/L1/€ LV "DS 21 16 Saafea SUPJO0[q Ysnly Jojess Ajensn 10U o3¢ A9 S10J215Y ], TE} OF PAUASSE A[[ensn o1e pue-|qeral
pue s53001d 21} UXMIOQ SIYONMS ornssaid omj o1 A19YL 'SS 10U 218 (SIATRA 30910) SI0JuaAd1d MOTPOEq UL ‘soyoIms Smssard Jrepunpax
Pasor) 10U 212 £ ) UI (SIATEA, F00yD) SI01ua49xd mopioed — 1dacoy JO PROISUL §§ 2I9M SIATCA uonuoAsid MO[PORq S} AYM SIOIAGO JOU SLIT | S¥T
uI0,
smEs uLom (pateoipu) wisjqoidykouedaiosip alf SA0SaS 4091100 0} paiinbal UooR aU} Jo LOJEPUBWIWIESB | Wisl]
9} (‘paydacor LON Jl uopeousn{ apiroid) uolysodsia S) b | POIEISP PUE USLLILOD aU) J0) UOREOIS] [E0Ju03) OpiAold) 210510/ (SN o el | 2
LTI 9T VIN
ofed v ‘0N 103f0id '€
v T (40¥) A¥OOZY LNJWNOD MIIATY
“oN ManaY 2 aq )




HNF-4519

o5 1'060-00bg~Y
.m Q
w
“OrD
UISISU0D 31e saIpasoxd pue ojqeidasoe st uSisap o) 2mmsse o) uFISap %001
“(66/01/s L) ‘PIY PUE %0€ 31 usom3dq Jutod € Je polIsIASI 2 PINOYS 353Y1 JO [TV "PIUYSP
9q |14 SMOTAST USISOP [RUONIPPE USYM SUTULINGP [ IaSeuepy ATIU2101FNS 10U 218 SUTINOI SUI] JSJSURE PUe ‘SIMOY sxnsodxo souvusureut
PIsorD Suussurduy Juezu§o)) 9 10 Quopny uSisa(g AL ~ 1deooy pue vonerado ‘Tonuoo ssaoe ‘sjurod YsLI [OII03 uoneuneuod ‘sden pnr) | 41
‘(Oy) uonexado durnd Joxur Jo sreak [212495 w01y Junmsox
21seM XS-T01 211 JO ID)ORIEYD SNOoUIFOMoy A[9ATIR[I ST} UOHRISPISUCD
(66/L1/€ TIL) oy oy} Aeur S{Y, “SOUI] JOJSURI) ) 01 IYBN0Iq SI JUL) SY UI JOMO] J)SBM
paso) -ayenrdordde axoym pue paxmbai se paIapisuod aq [ 9daooy SE PAISJUNOSUD 3q T{LM JeY) S[9AS] SY) IOPISUOD O} PASU SIN[BA 9)RI 950P oYL | €61
"(OnY) Tiep satms
(66/L1/€ L) ‘sisAreue spraoxd U001 JOPISUOD PNOYS SIJBI 350D SIskq USISA “PAIAJUNOIUD SUONLINFIFU0D
Pasor) o} 19173530} SuppIom s1e S10qUAaID) [ Pue uosIdNg Y — 19300y JUSISPIP O 103 Pa3oadxa SAJRI 950P PUB SULIS) 30IN0S J0J Siseq oY) p1aord | Zst
VIVTV % ‘ONIGTHIHS ‘SALVY 350d
juiod
smels ploH | (‘peteoipul wajqoid/kouedaosip ay) anjosal 4081100 0} palnbas coaom B} JO UOREpUSWIWICOd] | WA
‘gt ‘) | P3ljEI9P pue JUBLIWOD aYj Joj LoEDLNSN [29jUY03) BPIALd) (S)A: O el | T

(‘paydacoe LON Ji uopeoyysn] apiaoid) uopysodsia "sL

LTI LT V/IN
eBed b ‘oN ojoid "¢
$00-66 (smBIS 66/€1/S) 66--€ .
‘ON MaARY ‘T sed ‘)

(40¥) a0 INTFWINOD MIIATYH




HNF-4519
Revision 0

APPENDIX D

DESIGN REVIEW MEETING MINUTES
SPECIFICATION HNF-4169
- PREFABRICATED PUMP PIT

D-1



HNF-4519
Revision 0
D-2

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

. L. Schlosser, Chairman L. Pokos, Maintenance Engineering
. E. Jensen, Secretary/Mechanical Engineering W. J. Powell, Design Authority
. H. Brown, Cognizant Engineer R. W. Reed, Cognizant Manager
. F. Erhart, Project Cognizant Engineer D. A. Reynolds, Process Engineering
. Y. Giordano, Radcon J. W. Bloom, Nuclear Safety and Licensing
- D. Guberski, Environmental Compliance C. C. Scaief, 1&C Engineer
. A. Huckfeldt, Safety J. R. Biggs, Operations Representative
. S. Krogsrud, Nuclear Safety C. P. Shaw, Pump Engineering
. C. Larsen, Operations Representative H. H. Ziada, Structural and Rigging
. L. McElroy, Cognizant QA

gorwuwzgow

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, ANS/ASME 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).

Chris E. Jensen
05/17/99
Cwindows\TEMP\HNF-4169 Design Review.doc
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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 2
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 coxhpliance matrix is required for fabrication. If waivers are required, they need to be generated or
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 NPH 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 further 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 99-007-011).

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 the 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 Jeakage
(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

Schlosser, Chairman

Jensen, Secretary/Mechanical Engineering
Brown, Cognizant Engineer

Erhart, Project Cognizant Engineer

Guberski, Environmental Compliance

M. L. McElroy, Cognizant QA
L. Pokos, Maintenance Engineering
W. J. Powell, Design Authority
R. W. Reed, Cognizant Manager
A. Reynolds, Process Engineering
Bloom, Nuclear Safety and Licensing

Krogsrud, Nuclear Safety Biggs, Operations Representative

R.
C.
M.
M.
R.
I

R
L.
D. C. Larsen, Operations Representative Ziada, Structural and Rigging

L.
E.
H.
F.
J. Giordano, Radcon
D.
A.
S.
C.

D.
Jw.
Huckfeldt, Safety C. C. Scaief, 1&C Engineer
LR
H. H.

DESIGN REVIEW

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

There was discussion on the necessity of pressure switch/gauge threadolets. The committee recommended
the removal of unnecessary 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 head 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 Itern 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.
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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 10, 1999

Design Review Team Members

R. L. Schlosser, Chairman L. Pokos, Maintenance Engineering

C. E. Jensen, Secretary/Mechanical Engineering W. J. Powell, Design Authority

M. H. Brown, Cognizant Engineer R. W. Reed, Cognizant Manager

M. F. Erhart, Project Cognizant Engineer D. A. Reynolds, Process Engineering

R. J. Giordano, Radcon J. W. Bloom, Nuclear Safety and Licensing
J. D. Guberski, Environmental Compliance C. C. Scaief, 1&C Engineer

R. A. Huckfeldt, Safety C. P. Shaw, Pump Engineer

L. S. Krogsrud, Nuclear Safety J. R. Biggs, Operations Representative

D. C. Larsen, Operations Representative H. H. Ziada, Structural and Rigging

M. L. McElroy, Cognizant QA

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 Itemn 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
be 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 P&ID. The project agreed to make the change (Action
Ttern 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 L. Pokos, Maintenance Engineering

C. E. Jensen, Secretary/Mechanical Engineering W. J. Powell, Design Authority

M. G. Al-Wazani, Electrical R. W. Reed, Cognizant Manager

M. F. Erhart, Project Cognizant Engineer J. W. Bloom, Nuclear Safety and Licensing
R. I. Giordano, Radcon C. C. Scaief, 1&C Engineer

J. D. Guberski, Environmental Compliance J. R. Biggs, Operations Representative

R. A. Huckfeldt, Safety C. P. Shaw, Pump Engineering

M. L. McElroy, Cognizant QA H. H. Ziada, Structural and Rigging

T. C. Oten, Equipment Engineering

Design Review

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 curves. 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).
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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 B31.3.
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 31.3. 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 99-009-011).

Any “doghouse” design for the terminal ends of the OGT should include provisions for the 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).
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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
Jjamming 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 ‘adjoumed.
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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 M. L. McElroy, Cognizant QA

C. E. Jensen, Secretary/Mechanical Engineering L. E. Pokos, Maintenance Engineering
M. G. Al-Wazani, Electrical Engineer W. J. Powell, Design Authority

P. Bartley, Safety R. W. Reed, Design Authority Manager
J. W. Bloom, Nuclear Safety and Licensing D. Reynolds, Process Engineer

M. H. Brown, Cognizant Engineer C. C. Scaief, Instrument Engineer

D. L. Dyekman, Environmental J. 8. Schofield, Operations Representative
M. F. Erhart, Cognizant Engineer C. P. Shaw, Pump Engineer

R. A. Huckfeldt, Industrial Safety H. H. Ziada, Structural and Rigging

G. P. Janicek, Design Authority

L. S. Krogsrud, Safety
D. C. Larsen, Operations

Other Attendees

G. A. Bames, SY-101 RAPIb 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
incorporated 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 be used in lieu of a flanged connection. Mr. 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).
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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 a2 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 99-013-011).

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 Itemn 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 “5X” 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 similar 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 iterm and have it reviewed by Dr. Ziada, prior to issuing the specification
(Action ftem 99-013-016).
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Item 4.10.2 needs to be re-written to include minimum requirements for performing required calculations.
Mr. Shaw agreed to include this item (Action Item 99-013-017).

Itern 4.10.4 needs to be re-written to identify which components are required to have certified material and
test reports provided to the buyer. Mr. Shaw agreed to include this item (Action Item 99-013-018).

The meeting was adjourned.
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241-SY-101 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 W. J. Powell, Design Authority
C. E. Jensen, Secretary/Mechanical Engineering H. H. Ziada, Structural and Rigging
J. W. Bloom, Nuclear Safety and Licensing

M. F. Erhart, Cognizant Engineer

M. L. McElroy, Cognizant QA

Other Attendees

G. A. Barnes, SY-101 RAPID Engineer

T. R. Benegas, Project Engineer

S. H. Rifaey, Manager, Equipment Engineering

J. P. Strehlow, Structural Engineer

P. A. Titzler, Engineer, 101-SY

DESIGN REVIEW

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. Mr. Benegas agreed to make this happen
(Action Item 99-014-001).

It waé 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 III 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.
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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 W. J. Powell, Design Authority
M. G. Al-Wazani, Electrical Engineer R. W. Reed, Design Authority Manager
P. L. Bartley, Safety S. H. Rifaey, Manager, Equipment Engineering
M. F. Erhart, Cognizant Engineer C. C. Scaief, Instrumentation Engineer
L. S. Krogsrud, Safety
M. L. McElroy, Cognizant QA

Other Attendees

R. E. Merriman, Electrical Engineer
J. L. Wilk, Instrumentation Engineer-

DESIGN REVIEW

Page 1

e Prepare a new USQ for this ECN, remove the USQ reference from block 13a and place the USQ
number in Block 4.

e Revise the date in Block 5.

o Enter the Work Package No. in Block 12b.

e  Add the following note to Block 14b:" Formal Design Review was selected in accordance with HNF-
1P-0842, Vol. IV, Section 3.14."

e Add M. H. Brown and T. C. Oten to Block 15, and verify that MSINs are correct.

Page 2

e InBlock 19, check the box for Safety Equipmient List, and remove the check in the box for Electric
Circuit Schedule.

e InBlock 20, add a reference to HNF-SD-WM-SEL-040, Rev. 1, and the note, "Project to modify
documents checked in Block 19.

e InBlock 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.
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Page 7 - Add a "HOLD" cloud around the Variable Frequency Drive (VFD).

Page 8
o Add the 225A breaker (BKR-115) to the Parts List, including the Mfg./Model number.
e Adda "HOLD" cloud around the VFD, Item 3.

Page 9

e 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 5/8" 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.

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

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

e Revise the LDSTA tag number.

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

Page 19

o Add a Reference Note to "Coordinate installation of conduit with the installation of the transfer line."
e Revise the LDSTA tag number.

e Verify that the size is correct for conduit SY-564-NL.

e  Show the new conduit routing and enclosure on the drawing.

Page 20
o  Add the Load Center identification number.
o 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 runs until the related piece of equipment
is installed and the wire can be terminated.

Timothy C. Oten
04/12/99
C:\windows\TEMP\ElecECNMin.doc
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OTHER COMMENTS

e "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).

o The leak detection panel in the DACS trailer will be Safety Class to provide redundant annunc1at10n
for Operations (Action Item 99-015-002).

The meeting was adjourned.

Timothy C. Oten
04/12/99
C:windows\TEMP\ElecECNMin.doc
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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 BLLDG, CONFERENCE ROOM 274
April 13, 1999

Design Review Team Members

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

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

Other Attendees
P. Bartley, G. Wilk, SY-101 Design Egineer
T. Benegas, SY-101 Design Lead K. 8. Witwer, SY-101 Design Engineer

J. R. Biggs, Operations Representative
R. Merriman, SY-101 Design Engineer

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
Merriman, 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 (HR1 and HR2)
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
5/10/99
Ci\windows\TEMPADRG 990413.doc
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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 contro] assembly of various government furnished equipment. The design team agreed to
add a requirement to assemble the flowmeter and pressure transducer vsing 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
C:\windows\TEMP\DRG 990413.doc
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241-SY-101 RAPID MITIGATION SYSTEM, FORMAL DESIGN

REVIEW

MEETING MINUTES

Prepared by Shakir Zaman

Building 1163, CONFERENCE ROOM 272

April 29-30, 1999
Design Review Team Members

R. L. Schlosser, Chairman

S. U. Zaman, Secretary/Equipment Engineering
M. G. Al-Wazani, Electrical Engineering

R. W. Reed, Cognizant Engineering Manager
L. S. Krogsrud, 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

Jerry Wilk, 1&C

Carl Hanson, Engineering Manager
Peter Titzler, Design Engineer
Glenn Pierce, Compliance Matrices

DESIGN REVIEW

Joe Meacham, Nuclear Safety and Licensing
W.J. Powell, Design Authority

Mark H. Brown, Cognizant Engineer

Shafik Rifaey, Equipment Engineering

Tim. Oten, Equipment Engineering
Michaell Erbart, Cognizant Engineer

Daniel A. Reynolds, Process Control

Craig Shaw, Retrieval Engineering

Bob. Giordano, Radiological Engineering

Carl W. Holmés, Electrical/I&C
Gary L. Hickman, 1&C
Larry Kripps, Nuclear Safety and Licensing

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 4™ In order to meet the PA

milestone.

Shakir Zaman
05/17/99
C:windows\TEMP\DRG 990429.doc
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The Nuclear Safety and Licensing presented the new controls associated with the RAPID
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
Ciwindows\TEMP\DRG 990429.doc
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CONTROL DECISION RECORD |
TANK 241-SY-101 WASTE TRANSFER

1.0 Introduction

Control decision meetings for the transfer of waste from Tank 241-SY-101 to

Tank 241-SY-102 were held on March 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 of the control decision meetings was to identify ex1stmg ‘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 Tank 241-SY-102 that are planned to remediate the

Tank 241-SY-101 surface-level rise condition (see Tank 241-SY-101 Surface-Level-Rise
Remediation Project Plan, HNF-3824). The first waste transfer will move approximately
380,000 to 570,000 liters (100 000 to 150,000 gallons) of waste 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 (FINF-SD-WM-BI0-001). A summary of the control
decision process and criteria was presented at the start of the control decision meetings
and is included in Enclosure 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 o‘f‘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 (i.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 of waste transferred from Tank 241-SY-101). A revision 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 Section3. : '

2 LIKripps
: 4127199



HNF-4519
Revision 0
M-4

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 the March 15 and 16, 1999 meetings. (Insert sentence, if
required, identifying any control revisions based on this review — e.g., ammonia
controls?). These control revisions and their bases are also specifically identified in the
Section 3 summary of the control decision discussions. (Replace the latter sentence with
one that states “No control revisions resulted from these reviews” depending on review
results.) )

Section 2 is an overview of the 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 présentations 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 Presentationis on the Waste Transfer System Design and
Operation and the Hazard and Accident Analyses

The first presentation described the current design and planned operation of the

Tank 241-SY-101 waste transfer system (see Enclosure 4). This design and operation
information was used ‘as the basis for the contro! 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. h

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 from 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

3 LIKripps
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potentially reduire additional controls or b) 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 (i.e., 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. (See Enclosure 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
Accident Analysis for 101-SY Small Transfers (FHINF-4302). HNF-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
Section 3.0 control decision discussion summary. - -

Note: Prior to the March 15 and 16, 1999 control décision 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 (S2 and S3,

_Tespectively). 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
(81, F3), and all of the 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 facility worker or
environmental controls were identified from this review (i.e., existing controls in
the Authorization Basis and new Tank 241-SY-101 controls acceptably provide
for protection of facility workers and environment).

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

e The estimated risk (i.e., frequency and consequences) of representative flammable
gas accidents from the existing Authorization Basis (Enclosure 9)

4 LIKripps
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o 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)

o Tank 241-SY-101 wasté 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 101-SY Small Transfer
(HINF-4333). HNF-4333 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 1ncluded 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 hazardous conditions that these accident scenarios
represented.

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 requxre‘d 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.

o Tlammable gas deflagration — general
e Spray leak in structure or from overground transfer line
o 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 representatlve accidents and
the potential hazardous conditions that they represented is presented in the rest of this
section.

3.1 Flammable Gas Deflagration _Induced Gas Release from Qmst Disturbance

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

5 LIKripps
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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

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 operatlon

TSRs ~ leltmg Condition for Operatxon (LCO) 3:2.1: DST and AWF Ventilation -
System
- Administrative Control (AC) 5.9: Flammability Gontrols (LA~ UR—92—3196
Level I mixer pump controls)

Supplemental Controls (Wagoner 1998)

" Note:  Forthis representative accident, the mixer pump controls were assumed to .
effectively conirol 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. Tkis
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-92-3196
Level II 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 II control.

Flammable gas monitoring (during tank operations and activities that could disturb the
crust) — The existing TSR AC 5.11 flammable gas monitoring controls are niot
applicable to Tank 241-SY-101, and the LA-UR-92-3196 Level 1 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 of AC 5.11 to include Tank 241-SY-101 and/or elevate
and augment the LA-UR-92-3196 Level II flammable gas monitoring controls).
There was some discussion on whether there should be an LCO on the hydrogen and
ammonia monitoring systems, but the consensus was for a flammable gas monitoring
program (i.e., 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 (i.¢., to expand the applicability of AC 5.10 to include Tank 241-SY-101
and/or elevate and augment the LA-UR-92-3196 Level 11 ignition controls).

‘Water Addition Controls (location, rate, volume, temperature) — The consensus was |
that water addition controls should remain as LA-UR-92-3196 Level Il 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 representatxve
flammable gas deflagration crust dissolution accident (see Section 3.2).

Mixer Pump Not Operating (durmg operauons and activities that could disturb the
crust) - This control was proposed to protect accident analysis assumptions. Thisisa
LA-UR-92-3196 Level II control, and the corisensus was that it should remain as a
Level Il control because flammable gas monitoring, which was selected as a control
addresses cumulative gas release mechanisms. :

‘Waste Disturbance Size Limits — The dxfﬁculty 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 241-8Y-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 2 flammable gas deflagration (see Enclosure
11 and the FINF-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.

7 ’ LIKripps
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Time Delay from Mixer Pump Operation - The 1L.A-UR-92-3196 Level II 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 II control, because flammable gas monitoring, which
was selected as a control, addresses the potential for overlapping gas release events.

Dorme Pressure Monitoring — This is a LA-UR-92-3196 Level Il control to detect large,
rapid gas rélease events [i.e., 2 buoyant displacement gas release event (8D 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 stgmﬁcantly
increase the tank dome pressure.

Attachment 2 is the contro! 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 mduced gas releases from crust
disturbance.

3.2 Flammable Gas Deﬂag[atlon Induced Gas Release from Crust Dlssolutlon

“The representauve accident is 2 flammable gas deﬂagratlon due to an 1nduced 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 forthe .
flammable gas deflagration crust disturbance accident), and then p0551b1e 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- 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 -LCO 3.2.1: DST and AWF Ventilation System
AC 5.9: Flammability Controls (LA-UR-92-3196 Level I mixer.pump controls)
Supplemental Controls (Wagoner 1998)
Tank 241-SY-101 Ignition Controls
Tank 241-SY-101 Flammable Gas Monitoring Controls

‘g o LiKripps
. . 4127199



HNF-4519
Revision O
M-10

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

Possible Néw Contr.olsv

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 — see HINF-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 of water added under the crust to reach the LFL. (The actual . -
quantity-of water is dependent on the water flow rate and the crust bubble slurry void :
fraction — see FINF-4333.) The concept for this control was to make the capacity of
the water reservoir on thé 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 érrors. 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 foran
inadvertent water addition to Tank 241-SY-101. Ifhigh flammable gas
concentrations are detected (i.e., 25% of the LFL), water sources that are or could be
adding water to Tank 241-SY-101 would be isolated (i.e., 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 HINF-
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-S¥-101

9 . LIKripps
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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.

33 Flammable Gas Deflagration — Buoyant Dlsglacement Gas Release Event plus
Additional Gas Release from the Crust

The representative accident is a flarnmable 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 l) were reviewed and additional controls were selécted, if
‘necessary. . The control decision discussions are summarxzed below, and the selected
controls are presented in Attachment 4.

Existing Controls

Safety SSCs - SC: 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 of waste that can be transferred and maintain mixer
pump Operabxhty (i.e., maintain a sufficient distance between the bottom of the crust
and the mixer pump sucnon to ensure that the mixer pump continues to perform its
safety function of controlling gas retention at depth and preventing BD GREs).

Based on ana]y51s presented at the control decision meeting (Enclosure 13 — see also
HNF—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

. ) . LIKripps
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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 of waste 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 establishinga .
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 of water 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
caleulating, 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 leve! of the bottom of the
crust.

Sxphon Break —Sxphomng of waste from Tank 241-SY-101 to Tank 241- SY-102isa -
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 of the selected

: LIKripps
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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 the Project
assessment, the waste transfer system design was revised to incorporate-a passive
siphon break. The passive siphon break was designated safety-class 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-m-
depth controls selected for this representative accident.

3.4 Flammable Gas Deflagration — General

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 Tank 241-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 condmon

3.5 Spray Leak in Structure or from Overground Transfer Line

The waste transfer hazard analysxs resultéd in a number of hazardous condmons that were
represented by the existing represeritative spray leak accident, but where issues were
identified concerning whether existing controls acceptably prevented and/or 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-ﬁmctnons 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). .
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

LIKripps
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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 the P3.

3.6 SurfaceLeak Resulting in Pooi

-See the control decision meeting discussion of the 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 of New Tank 241-SY-101 Waste Transfer Controls

Consists of 6 Pages
(Including this Coversheet)
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DEFENSE IN 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

LIKripps
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Attachment 2

Control Decision Record for Tank 241-SY-101 Waste Transfer for
Flammable Gas Deflagration — Induced Gas Release from Crust Disturbance

Consists of 3 Pages
(Including this Coversheét)
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER

HAZARD/ACCIDENT: Flammable Gas Deflagration — Induced gas release ﬁ'om crust

disturbance

Structures, Systems, and Components (SSCs)

Note:  The list of safety SSCs below does not mclude the Tank 241-SY-101 mixer pump, level monitoring system, pressure
P

monitoring system,

< monitoring system which are required to implement the Los

Alamos National Laboratory (LANL) Safc(y Asscssmcnt {SA) Level I mixer pump contxols (LA UR 92-3196, Rev. 14a,,

‘Table 6-3) since they do not directly prevent or mitigate potential hazardous

a:

d apetd,

related tothe

Tank241-8Y-241 waste transfer. Opcmtmn of the 241-SY-101 mixer pump to reduce thc ﬁ'cqumcy of a flammable gas

deflagration by mixing and releasi, ble gases g d and trapped in the waste is assumed in the hazard and
accident analyses of the Ta.nk 241-SY-101 waste transfer. The safety analysis of the waste transfer does, however, identify
haurdous diti d accidents that could result in failure of the mixer pump to perform its safety function (see
ble gas defl. ~ buoyant displ. t GRE plus additional crust release from the crust).
Structures, Systems, and Classification . Safety Function Comments
Components sC SS i

*DST/AWF Ventilation X . Maintain fl ble gas ons in The DST and AWF
tank dome spaces, due to steady state ventilation systems also
releases, below 25% of the LFL. reduce the “time at

T 1isk” following a large
gas release event -
. (GRE).

*SY-101 Hydrogen Monitor X. Provide indication and alarm for hydrogen. | An additional safety
gas concentration in the Tank 241-8Y-101 { function of the §Y-101
vapor space to the operations staff. hydrogen monitor is to

provide an interlock to
stop mixer pump
operation if hydrogen
concentration reaches
) 0.75% (7,500 ppre) by
. : . volume.

*SY-101 Ammonia X Detect ammonia in the tank .-

Detection System headspace/exhaust gas and alarm on the
data acquisition system (DACS) whena
high level of ammonia exists.

SCis safety class
S8 is safety significant
. Existing control
LIKripps
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Technical Safety Requirements (TSRs) .

Note:

New controls appear in bold italics,

Control

Safety Function

. _Comments

*DST and AWF Tank Ventilation
(LCO3.2.1)

Assure that steady state release of
flammable gas does not accumulate in
flammable concentrations in vapor spaces
of TWRS facilities and structures.

DST and AWF ventilation system
operation also reduces the “time at risk”
following a large gas release event (GRE).

*Flammability Controls (i.c., LA-UR-
92-3196 Level I mixer pump controls
including supplemental controls)
(AC5.9)

Assure effective mitigation and safe
operations of Tank 241-SY-101 with
respect to flammable gas hazards.

The LA-UR-92-3196 Level I controls are
primarily related to mixer pump
operatién. The Level I control on gas

(i-e., maxi hyd
and i i
concentration) is the only :ontrol dnrcctly
icable to p ing or

potcnhal hazz:dous conditions and
postulated accidents from the Tank 241-
SY-101 waste transfer.

Tgnition controls
(Revisionto AC 5.10)

Prevent the ignition of flanunable gases
that may be present.

Expand applicability of existing TSRAC
5.10 ignition controls to Tank 241-SY-
101; elevate and augment LA-UR-92-
3196 Level I ignition controls.

Flammable Gas A!onilon"ng Controls

Ensures flammable conditions caused by

Expand applicability of existing TSRAC

(Revision 10 AC 5.11) steady-state accumulation or as aresults | 5.11 flammable gas monitgring controls
of arecent gas release event are not to Tank 241-SY-101; elevate and  ~
present in the work space before and augment LA-UR-92-3196 Level Il
during manned work activities and Jlarmmable gas monitoring controls,
ensures that flammable conditions are
not produced by waste intrusive activities | Note: The flammable gas monitoring
in Tank 241-SY-101. This reduces controls for Tank 241-SY-101 shall
Jrequency of flammable gas * specify (1) when the LA-UR-92-3196
dzﬂagratwn: Level I mixer pump hydrogen and
ammunonia monitoring controls are
,," Bl and(Z)tha.!"' blegas -
itoring is reguired wh water .
sources are connected 1o Tank 241-SY-
101, and that all sources of water shall
be isolated on high flammable gas
. concentrations,
*Emergency Preparedness Mitigate the q ofafl bl .-
(ACS5.14) gas deflagration.
*HEPA Filter Controls ~ Reduce consequences from a posslble .-
(AC5.18) HEPA filter failure by limiting the
inventory available for release.
*Process Instrumentation and Measuring | Ensures instrumentation used to monitor --
and Test Equipment the concentration of flammable gases is
(AC 5.19) maintained,
®  Existing control
Defense-in Depth Controls
Note:  New controls appear in bold italics
Control Safety Function Comments
Video camera monitor Visual monitoring during waste transfers .-
and during activities that could involve
crust disturbance or dissolution to detect
significant unexpected effects.
LYKripps
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Attachment 3

Control Decision Record for Tank 241-SY-101 Waste Transfer for
Flammable Gas Deflagration — Induced Gas Release from Crust Dissolution -

Consists of 3 Pages
(Including this Coversheet)

LIKripps
4121199



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

HAZARD/ACCIDENT: Flammable Gas Deflagration — Induced gas release from crust‘

dissolution

Struétures, Systems, and Components (SSCs)

* Note: The list of safety SSCs below does not include the Ta.nk 241- SY~IOI mixer pump, level monitoring system, pressure

, and t

system,

di

hazardous

© g system which are required to lmplement the LANL SA
Level I mixer pump controls ('LA UR -92; 3196 Rev. 14a., Table 6- 3) since they do not directly prevent or mitigate potential

d p idents related to the Tank 241-SY-241 waste transfer. Operation of the 241-SY-101
mixer pump to reduce the frcquency of & flammable gas deflagration by mixing and releasing flammable gases generated and
trapped in the waste is assumed in the hazard and accident analyses ot‘lhe Tank 241 SY-IOI waste transfer. The safety

a.na]ysxs of the waste transfer does, however, identify d and it that could result in failure
of the mixer pump to pecform its safcty function (see ble gas deflagrations — buoyant displ: t GRE plus
additional erust release from the crust).
Structures, Systems, and Classification Safety Function Comments
Components sC 88
*DST/AWF Ventilation X Maintain i ble gas ionsin | The DST and AWF
tank dome spaces, due to steady state ventilation systems also
- ~ releases, below 25% of the LFL- reduce the “time at
risk” following a Jarge
gas release event
. . (GRE).

*8Y-101 Hydrogen Monitor X Provide indication and alarm for hydrogen | An additional safety
gas concentration in the Tank 241-8Y-101 { function of the SY-101
vapor space to the opmhons staff. hydrogen monitor is to

: provide an interlock to
stop mixer pump
operation if hydrogen
concentration reaches
0.75% (7,500 ppm) by

. - volume. .

*SY-101 Ammonia X Detect ammonia in the tank .-

Detection System headspace/exhaust gas and alarm on the
data acquisition system (DACS) whena
high level of ammonia exists.

SCis safety class
88 is safety significant
*  Existing control
L¥Kripps

4127/99

HNF-4519
Revision 0
M-25



Technical Safety Requirements (TSRs)

Note: New controls appear in bold ifalics.

Control

Safety Function

C

*DST and AWF Tank Ventilation
(LCO3.2.1)

Assure that steady state release of
flammable gas does not accumulate in
flammable concentrations in vapor spaces
of TWRS facilitics and structures,

DST and AWF ventilation system
operation also reduces the *“time at risk”
following a Jarge gas release event (GRE).

*Flammability Controls (i.c., LA-UR-
92-3196 Level I mixer pump controls
including supplemental controls)
(AC5.9)

Assure effective mitigation 2nd safe
operations of Tank 241-SY-101 with
respect to flammable gas hazards,

The LA-UR-92-3196 Level I controls are
primarily related to mixer pump
.operation. The Level I control on gas
concentxauonx (i.e., maximum hydxogen

and maximum
concentration) is the only control directly
applicable to preventing or mitigating
potential hazardous conditions and
postulated accidents from the Tank 241-
SY-101 waste transfer. -

that may be present.

Tgnition controls Prevent the ignition of flammable gases Expand applicability of existing TSRAC
{(Revision 10 AC 5.10) 5.10 ignition controls to Tank 241-SY-

101; elevate and augment LA-UR-92-
3196 Level IT ignition controls.

Flammable Gas Monitoring Controls

Ensures flammable condirions catsed by

Expand applicability of existing TSRAC

(Revisionto AC5.11) _ steady-state accwnulotion or as aresults - | 5.11 flammable gas monijoring controls
of arecent gas release event are not to Tank 241-SY-101; elevate and
present in the work space before ond augment LA-UR-92-3196 Level IT
during manned work activities and JSlarnumnable gas monitoring controls.
ensures that flammable conditions are '
not produced by waste intrusive activities | Note: The flammable gas monitoring
in Tank 241-SY-101. This reduces *| controls for Tank 241-SY-101 shall
Jrequency of flammable gas specify (1) when the LA-UR-92-3196
deflagrations. Level I mixer pump hydrogen and

: ammonia monitoring controls are
ipplicable and (2) that fl: ble gas
monitoring is required whenever water
sources are connected to Tank 241-SY-
101, and that all sources of water shall
be isolated on high _ﬂammablz gas
. ations.

*Emergency Preparedness | Mitigate the ¢ q of 2 fi bl ~-

(ACS5.14) gas deflagr

*HEPA Filter Controls Reduce consequences from a possible --

(ACS5.18) HEPA filter failure by limiting the
inventory available for release. '

*Process Instrumentation and Measuring | Ensures instrtumentation used to monitor --

and Test Equipment the concentration of flammable gases is

(AC 5.19) maintained,

. Existing control
Defense-in Depth Controls
Note:New controls appear in bold italics
Control Safety Function Comments

Video camera monitor Visual monitoring during waste transfers
and during activities that could involve
crust disturbance or dissolution to detect
significant unexpected effects.

LIKripps
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Attachment 4

Control Decision Record for Tank 241-SY-101 Waste Transfer for
Flammable Gas Deflagration — Buoyant Displacement GRE Plus Additional Gas Release
from the Crust

Consists of 4 Pages
(Including this Coversheet)
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER

HAZARD/ACCIDENT: Flammable Gas Deflagration ~Buoyant displacement GRE plus
additional gas release from the crust

Structures, Systems, and Components (SSCs)

Notes:

1. The list of safety SSCs below docs not include the Tank 241- SY-!OI mixer pump, level monitoring sys(cm, pressure
monitoring syste ilati , and ¢ system which are required to implement the LANL
SA Level Imixer pump contmls ¢80 UR 92 3196 Rev. 142, Table 6-3) since they do not directly prevent or mitigate

1al hazardous condi andp idents related to the Tank 241-8Y-241 waste transfer. Operation of the
241 SY-101 mixer pump to reduce ihe ﬁ'cqucncy of a flammable gas deflagration by mixing and releasing flammable
gases generated and trapped in the waste is assumed in the hazard and accident analyses of the Tank 241-SY-101 wastc

transfer. The safety analysis of the waste transfer does, however, identify hazardous conditions and postulated
‘that could result in faiture of the nuxer pump to perform its safety function (see fi ble gas deflagrations ~ buoyant
displ: t GRE plus dditional crust release from the crust).

2. Ncw controls appear in bold ;tahas

Safety Function

Structures, Systems, and Classification Comments
Components sC SS
*DST/AWF Ventilation X Maintain {1 ble gas ions in The DST and AWF
- <tank dome spaces, duc to steady state veatilation systems also -
releases, below 25% of the LFL. reduce the “time at
) risk” following a large
gas release cvent
. (GRE).
*SY-101 Hydrogen Monitor X _Provide indication and alarm for hydrogen | Anadditional safety
" gas concentration in the Tank 241-SY-101 . | function of the SY-101
vapor space to the operations staff. hydrogen monitor is to
. . provide an interlock to
stop mixer pump
operation if hydrogen
concentration reaches
0.75% (7,500 ppm) by
volume.
*SY-101 Ammonia X Detect ammonia in the tank. --
Detection System headspace/exhaust gas and alam on the
data acquisition system (DACS) whena
high level of ammonia exists.
Siphon Break X The safety function of the siphon break is | The siphon break is a
to prevent the siphoning of waste from passive design feature.
Tank 241-SY-101 to Tank 241-S¥-102
when the waste transfer pump is not
. operating. - :
Tank 241-SY-102 Level X The safety function of the Tank 241-SY- The SY-102 level
Detection System 102 Level detection system is to provide mommruxg systemisa
tank waste level for impl. ion of the i SsC
Tank 241-SY-101 Waste Tronsfer . fur other potential
Control. hazardous conditions
and postulated
accidents in the
existing TWRS
: Authorization Basis.
Dilution Weter Flow X The safety function of the dilution water --
Totalizer Jlow totalizer is to provide the quantity of
1 water used to dilute the waste transferred
Srom Tank 241-SY-101 to Tonk 241-SY-
102 for implementation of the Tank 241-
SY-101 Waste Transfer Control
8C s safety class
S8 is safety significant
*  Existing control
LKripps
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Technical Safety Requirements (TSRs)

Note: | New controls appear in bold italics.

flammable concentrations in vapor spaces
of TWRS facilities and structures.

Control Safety Function C t
‘DST and AWF Tank Ventilation Assure that steady staterelease of DST and AWF ventilation system
(LCO3.2.1) flammable gas does not accumulate in operation also reduces the “time at risk”

following a large gas release event (GRE).

*Flammability Controls (i.¢., LA-UR- Assure cffective mitigation and safe
92-3196 Level I mixer pump controls operations of Tank 241-SY-101 with

‘The LA-UR-92-3196 Level I controls are
primarily related to mixer pump

pump and the crust 1o ensure that the
safety function of the mixer pump
(control gas retention at depth and
prevent buoyant duplacemen! GRE) is
maintained.,

including supplemental controls) respect to flammable gas hazaeds. operation. The Level X control on gas
(AC5.9) concentrations (i.c., maximum hydrogen
ion and maxd 5
congentration) is the only control directly
applicable to preventing or mitigating
potential hazardous conditions and
postulated accidents from the Tank 241~
- SY-101 waste transfer.

Tank 241-SY-101 Mixer Pump Tdentify and mmgnle degradation of Program key elements are:

Performance Tank 241-SY 101 mixer pump e Mixer pump performance (e.g.,

(Revision to AC5.9) performance caused by interaction of !he pump motor current, pump

discharge pressure, waste
thermocouple response) shall be
monitored, and the Test Review
Group (TRG) shall review of the
data quarterly for signs of
degmda!wn that could affect

d control of gas

at depth and prevention of buayanl

displacement gas release events
(BD GREs) :

¢ TheTRGshall direct corrective
actions o restore mixer pump
performance, as necessary (eg.
add water).

Ignition controls Prevent the ignition of flammable gases
(Revision to AC 5.10) thalmny bepresent.

Expand applicability of existing TSRAC
5.10 ignition controls to Tank 241-SY-
101; elevate and augment LA-UR-92-
3196 Level IT ignition controls.

Flammable Gas Monitoring Controls Ensures flammable conditions caused by
(Revisionto AC 5.11) steady-state accuwnulation or a5 a results
of a recent gas release event are not
present in' the work space before and
during manned work activities and

" ensures that flammable conditions are
not produced by waste intrusive activities
in Tank 241-SY-101. This reduces
Jrequency of flanumable gas
deflagrations. -

Expand applicability of existing TSRAC
5.11 flammable gas monitoring controls
to Tank 241-SY-101; elevate and
augment LA-UR-92-3196 Level I
Slammable gas monitoring controls.

Note: The ﬂammablz gas monitoring
controls for Tank 241-SY-101 shall
specify (1) when the LA-UR-92-3196
Level I mixer pump hydrogen and
ammonia monitoring controls are
applicable, and (2) that flammable gas
monitoring is required whenever water
sources are connected to Tank 241-SY-
101, and that all sources of water shall
be isolated on high flammable gas

concentrations.

- LYKripps
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Control

Safety Function

Comments

Tank 241-SY-101 Waste Transfer
Controls . -
(Revisionto AC5.9 or AC 5.12)

Limit the quantily of waste transferred
Srom Tank 241-SY-101 to ensure that the
mixer pwnp continues to perform its

safety function (control gas retention at

depth and prevent b

Program key elements are:

.

Forwaste transfers from Tank 241-
SY-101, the maximum quantity of
waste that can be transferred and

P

GRE).

inis of one (1) foor
between the mixer pump suction
“and the bottom of the crust shall be
calculoted. The caleulation shall
consider uncertainties in
measuring the bottom of the crust,
including level monitoring system
accuracy, and the growth of the
crust subsequent to the transfer.
The waste transfer from Tank 241- °
SY-101 shall then be monitored and
limited to this maximum quantity,

*Emergency Preparedness Mitigate the consequences of a flammable -
(AC35.14) gas deflagration.

*| *HEPA Fiiter Controls Reduce consequences from a possible -
(AC5.18) HEPA filter failure by limiting the

inventory available for release.

*Process Instrumentation and Measuring
and Test Equipment
(AC 5.19)

Ensures instrumentation used to monitor
the concentration of flammable gases is

*  Existing control

Defense-in Depth Controls

Control

Safety Fumction

Comments ]

B
.| None identified

LIKripps
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Attachment 5
Control Decision Record for Tank 241-SY-101 Waste Transfer for
Flammable Gas Deflagration — General

. Consists of 3 Pages
(Including this Coversheet)
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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:  The list of safety SSCs below does not include the Ta.nk 241 SY-lOl mixer pump, level mom(onng system, pressure
momtonng system, ventilation flowr , and t g system which are required to implement the LANL SA
Level I mixer pump controls (LA UR -92. 3196 Rcv 14a, Tablc &- 3) since they do not directly prevent or mitigate potzntial
hazardous conditions and p idents related to the Tank 241-SY-241 waste transfer Operanon of the 241-SY-101
mixer pump to reduce the ﬁcquency of a flammable gas deflagration by mixing and rel nmable gases g ted and
trapped in the waste is assumed in the hazard and accident analyses ofthe “Tank 241: SY-lOl waste transfer. The safety
analysis of the waste transfer does, however, identify h d dif and postul; idents that could result in failure
of the mixer pump to perform jts safety function (se¢ flammable gas deﬂagatmns buoyant displacement GRE plus *
additional crust release from the crust).

Structures, Systems, and Classification L Safety Function . Comments
Components . sC SS -

*DST/AWF Ventilation X Maintain flammable gas concentrations in The DST and AWF
tank dome spaces, ducto steady state ventilation systems also
releases, below 25% of the LFL. reduce the “time at

risk” following a large
. gas release event . -
: (GRE).
*SY-101 Hydrogen Monitor X Provide indication and alarm for hydrogen | An additional safety
’ gas concentration in the Tank 241-SY-101 | function of the SY-101
. vapor space 1o the operations staff. hydrogen monitor is to

provide an interlock to
stop mixer pump

*| operation if hydrogen
.concentration reaches
0.75% (7,500 ppm) by
. . . volume.
*$Y-101 Ammonia X Detect ammonia mthc tank -
Detection System X headspace/exhaust gas and alarmon the .
data acquisition system (DACS) whena
high level of ammonia exists.
SCis safety class
§8 is safety significant
*  Existing control
LIKripps
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Technical Safety Requirements (TSRs)

Note:

New controls appear in bold italics.

Control

. Safety Function

Comments

*DST and AWF Tank Ventilation
(LCO3.2.1)

Assure that steady state release of
flammable gas does not accumulate in
flammable concentrations in vapor spaces
of TWRS facilities and structures.

DST and AWF ventilation system
operation also reduces the “time at fisk™
following a large gas release event (GRE).

*Flammability Controls (i.c., LA-UR-
92-3196 Level I mixer pump controls,
including supplcmenlzl controls)
(AC5.9)

Assure effective mitigation and safe
operations of Tank 241-SY-101 with
respect to flammable gas hazards.

The LA-UR-92-3196 Level I controls are
primarily related to mixer pump
operation. The Level I control on gas
concéntrations (i.¢., maximum hydrogen
ion and tnas A

concentration) is the only control directly

applicable to preventing or mitigating
potential hazardous conditions and
postulated accidents from the Tank241-
SY-101 waste transfer.

Ignition controls
(Revision to AC 5.10)

Prevent the ignition of flammable gases
that may be present.

Expand applicability of existing ISRAC
3.1 ignition controls to Tank 241-S¥-
101; elevate and sugment LA-UR-92-
3196 Level II ignition controls.

Flammable Gas Monitoring Controls

Ensures flammable conditions caused by

-Expand applicability of existing TSRAC

inventory available for release.

(Revision to AC 5.11) steady-state accumulation or as a results | 5.11 flanimable gas monitoring controls
of arecent gas release event are not to Tank 241-SY-101; elevate and
present in the work space before and augment LA-UR-92-3196 Level IT-
during manned work activities and Jlanumable gas monitoring controls,
ensures that flammable condifions are
not produced by waste intrusive activities | Note: The flammable gas monitoring
in Tank 241-SY-101. This reduces controls for Tank 241-SY-101 shall
“Jrequency of flammable gas | specify (1) when'the LA-UR-92-3196
deflagrations. Level I mixer pump hydrogen and
ammonia monitoring controls are
spplicable, and (2) that fL ble gas
N monitoring is required whenever water
sources are connected to Tank 241-SX-
101, and that all sources of water shall
be isolated on high flanunable gas
: . . concentrations.
*Transfer Controls — Waste Ensure final tank states remain within . -
Compatibifity Controls analyzed topography of the flammable gas
(AC5.12) deﬂaorahons achenL
*Emergency Preparedness te the q ofa i} bl .-
(ACS.14) . gas deﬂaga(lom )
*Excavation Controls Prevent ignition of flammable gases. .-
(ACS.17) )
*HEPA Filter Controls Reduce consequences from 2 possible --
(AC5.18) HEPA filter failure by limiting the

*Process Instrumentation and Measuring
and Test Equipment
(AC 5.19)

Ensures instrumentation used to monitor -
the concentration of flammable gases is
maintained.

.

Existing control

Defense-in Depth Controls

Control

Safety Function

Comments

*Flush transfer lines after use

Reduce waste material in transfer lines to
limit the production of flammable gases.

Existing control

LIKripps
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Control Decision Record for Tank 241-SY-101 Waste Transfer for
Spray Leak in Structure or from Overground Transfer Line
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER

HAZARD/ACCIDENT: Spray Leak in Structure or from Overground Transfer (OGT) Line
Note: The below listed safefy structures, systems, and components (SSCs), technical safety

requirements (TSRs), and defense-m -depth controls only mclude those that are unique to
the Tank 241-8Y-101 waste transfer,

Structures, Systems, and Components (SSCs)

Structures, Systems, and Classification - Safety Function Comments
_Components SS .
Prefabricated Pump Pit . X Knock dovn spray and limit release of The P3shallbe
(®3)* . acrosols to the environment., designed to withstand
. design basis high wind,
OGT encasement and X Confine a leak from the primary piping and | The OGT encasement,
connections® ensure that the leak is directed to Tank and connections shall
241-8Y-102 or, if the drain to Tank 241 be designed to
SY-102 is plugged, to the P3 which withstand (1) the
*contains a leak detection system. _maximum pressure
. . . resulting if the drain to
Tank 241-8Y-102 is
plugged and the waste
backs up the OGT
encasement to the P3
and (2) design basis
- X }ngg wind.

Riser 241-8Y-102-007 Drop X . Samc as OGT t and cti for QGT
Leg Enclosure® ) cncas:mmt and

: connections above are
also applicable to the
riser 241-8Y-102 drop
leg enclosure. :

SC is safety class

S8 is safety significant

*  Additional temporary shiclding and administrative controls shall be used to maintain facility worker radiation exp
ALARA ’ P

"Technical Safety Requirements (TSRs)

Control Safety Function . Comments
None § -- . -

Note: The P3 cover is considered
transfer system cover and existing LCO
3.1.1 and AC 5.22 apply.

Defense-in Depth Controls

Control I Safety Function 1 Comments

[ — 1
None identified | - i .. B }

LIKripps
4127199
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Attachment 7
Control Decision Record for Ténk 241-8Y-101 Waste Transfer for
Surface Leak Resulting in Pool

Consists of 3 Pages
(Including this Coversheet)
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER

HAZARD/ACCIDENT: Surface Leak Resulting in Pool

Note: The below listed safety structures, systems, and components (8SCs), 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)

Structures, Systems, and
Components sC

Classification

Safety Function

Comments

Prefabricated Pump Pit X
®3)*

‘The safety-class safety function of the P3
is 1o provide an intact boundary for the
leaked waste, and when leak detector
alarms and appropriate operator response
times to shut off the transfer pump are
credited, to prevent premature P3
overflow and the formation of a surface
pool. :

The safety-significant safety function of
the P3, including cover, is to limit release
of acrosols generated by splatter inside

the P3, 2nd limit shine and skyshine dose’

1o onsite receptors.

The P3 shall be designed to
withstand design basis high
wind. -

OGT encasement and X
connections®

Provide secondary confinement for leaks
fromthe primary line and route the leak
1o Tank 241-8Y-102 or, if the drain to
Tank 241-SY-102 is plugged, back to the
P3 which contains a leak detection
system.

The OGT encasement and
connections shall be designed to
withstand (1) the maximum
pressure resulting if the drainto
Tank 241-SY-102 is plugged and
the waste backs up the ©GT
encasement to the P3 and (2)
designbasis high wind.

Riser 241-SY-102-007 Drop X
Leg Enclosure*

Same as OGT encasement and
connections.

Comments for OGT encasement
and connections above are also
applicable to the riser 241-SY-
102 drop leg encl

SCis safety class
§8 is safety significant

. Additianal ‘hielding and admini

porary
ALARA.

Téchgxical Safety Requirements (TSRs)

ive controls shall be used to maintain facility worker radiation exposures

Safety Function

Comments

Control
None :

Note: The PPP cover is considered a
transfer system cover and existing LCO
3.1.1 and AC 5.22 apply.

LIKripps
427199




Defense-in Depth Controls

Control

Safety Function

PPP and Riser 241-SY-101 drop leg
enclosure drains

Allow leak to drain back to Tanks 241-
SY-101 or 241-SY-102,

LIKripps
4127199
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Process Control Plan for Tank 241-SY-101 Surface-Level Rise Remediation
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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 extreme 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 set-up a more consolidated, gas impermeable barrier when compared to a crust
regularly broken up by the prior buoyant displacement events within the tank. A contributing factor may
also be ongomg radioactive decay reducing average tank waste temperatures and producmg more solids
precipitation in the form of crust.

1.0 Introduction

The crust 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 the 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 a flammable gas safety concern. .

To facilitate design, construction, and operation, the transfer system conveys waste from tank to tank viaa
transfer line composed of an overground, flexible hose. The transfer system utilizes an off-the-shelf waste
transfer pump, known alternately as the new generation transfer pump (NGTP) or P-350. Instromentation
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 high
degree of operational flexibility and reliability by limiting the concentration of waste slurries in transfer.
The design incorporates features to limit the uncontrolled introduction of water into tank 241-SY-101 and
to limit the uncontrolled mtroducuon of undiluted waste into the transfer 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 wastcs 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 specn.ﬁed for the transfer of
tank 241- SY 101 wastes.

As a result of these est:mated behaviors, the volumetric dilution range specx.ﬁed for the waste transfer
system varies from 2 parts waste to 1 part water to 1 part waste to 2 parts water., The mean dilution ratio is
specified as 1 part waste to 1 part water. The low dilution limit is specified due to concemns 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
lmpact of tank 241~ SY 101 transfer activities on operatxonal DST 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 corrésponds 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 sturry transfer. Therefore, the solids concentrations in the transferred waste are diluted proportional
the dilution volume 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 vol %) + 100 Vol %)] + (2 + 1) = 17 vol %

Likewise, the mean slurry solids concentration derived the mean value of 241-SY-101 convective waste
solids concentration and the mean water dilution yields:

[1(15 vol %) + 1(0vol %)} + (1 + 1) =7.5vol %

The resulting slurry solids concentration is the transfer line is expected to range from about 2 vol% to 17
v0l% 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, Mn, Nj, 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.
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The overall kinetics of dissolution will be measured in the dilution’and 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 will be less than one minute. Dissolution of oxalate is expected to take longer
(hours).

Dissolution/Precipitation Kinetics

Some precipitation of aluminum hydroxide is expected to occur because of the reduced pH of the diluted
waste. This 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 occur within minutes and precipitation of oxalate and fluoro-phosphates
within 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. . o

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 saltg 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 parts 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 parts water to 100 parts waste. Experimental 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. Ata
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 1:1 ratio and
allowing the mikture 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 °F). Even upon cooling to 65 °F, much more NaNO; will be dissolved in
the diluted waste than in the original 241-SY-101 waste. .

2.1.2 Waste Viscosity Dependence on Waste Dilution and Temperature

The question of the viscosity of slurries 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 slury), no universally known method exists to specify the viscosity of a sturry,
even if other physical properties of the slurry are well known. For example, whereas most liquids can be
considered Newtonian fluids, most slurries cannot. The only way the viscosity of an actual slurry ina
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 slurry 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 slurry density, Some terms are useful to
define:

¢ = carrier or liquid phase of a shurry

d = dispersed or solid phase of a slurry

m = bulk property of a shurzry

o = phase volume fraction in a s\urry (dunensmnless)

p = phase density of a slurry (units of mass per volume)

12 = dynamic viscosity (units of mass per length per time)

The following relauonslups apply

Ole + og=1
P = O pe 0l Py
P = P at mﬁmte dilution, where p,=p. -~

otg must be dxsungmshed from the volume fraction of settled solids. Settled sohds always contain void
volumes occupied by the liquid phase so that the volume fraction of settled solids will be greater than the
volume fraction of dispersed solids, AKA true solids.

The desired quantity is the slurry viscosity po. -A simpliﬁed "Binstein" relationship can then be defined as:
s P~ Po e . '
Mo = po, eXp[A(—"—"=)]  where "K" is an arbitrary conistant
Peo

Therefore, the shurry vzscosny becomes a function of the carrier liquid wscosxty and the dlﬁ”erence in
den51ty between the sluny and 1ts camer hqmd -

To datermme the constant inthe "Emstem" relation, the value of i, mnust be known’ for at least one set of
Mo, Pe, a0d Pry Values. py is a value nailed down faixly well for the waste in question, The 1ange of pa’ -
values for tank 241-SY-101 convective wastes at 120°F i 1is stated as 1.45 10 1.75 gm/cc with a mean of 1.60
grv/ce. For tank 241-SY-101 wastes the vahue of p, at any ‘Don-infinite dilution is not known with much
precision. The only thing that canbe posmvely stated for ta.nk 241 SY~101 waste is that at mﬁmte dilution,

- Pm=pe = 1.0 gmice..

Tingey et al. (1994) éndf Stewart (1996) document viscosity analyses perfonned on tank 241-5'5_(-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 -Newtonjan, shear—
thinning (thixotropic) behavior of the tank wastes.

Analyses documented in Tingey et al. (1994) looked at parameters of pp, settled solxds density, settled
solids volume fraction, filtered solids weight fraction, and viscosity at a 400 sec” ! 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 py, and the settled solids density at any dilution or temperature. ‘Differences in viscosity,
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 sec” shear rate for undiluted waste at 50
°C. Stewart (1996) reported ball theometer viscosity behavior wuh an uncertainty factor of two, shown in
Table 2 1.2.1
HNF-4519
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Table 2.1.2.1 In-Situ Tank 241-SY-101 Apparent Viscosity

[ Shear rate (sec™) 1 [10 [ 100 [ 400 ]
[ Viscosity (cP) | ~600 [ <150 - | <80 | ~40 ]

The viscosity results from both references for undiluted wastes at tank temperature and a 400 sec” shear

rate show good agreement. When shear rate is expressed as the pipe flow velocity divided by the pipe

inner radius, a 6 ft/sec 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 241-5Y-101 waste at 50 °C at various water dilutions from Tingey et

al. (1994) is shown in Table 2.1.2.2.

Table 2.1.2.2 In-Situ Tank 241-SY-101 Physical Properties

Dilution * 0 vol% 10 vol% 20 vol% 35vol% 50 vol%

Property™ ) :

Apparent 1394 35.8 123 638 2.9

Viscosity at 400

sec” (cP) :

Vol% settled 100 100 96 89 34

solids

Wt% filtered 83 60 68 40 125

solids .

Settled solids 172 1.68 1.59- ’ 1.51 1.42

density :

Slurry deasity 1.72 1.68 1.60 - 1.48 1.34

‘The value of 50 vol% dilution corresponds to the minirum dilution specified for the waste transfer system.

Based on the shear viscosity behavior reported by Tingey et aI (1994), the viscosity at 50 sec™ shear rate

would appear to be 2. 4 umes larger than the value at 400 sec Thc vxscosxty 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 datain ngey etal.

(1994) and Stewart (1996). These are shown in Table 2.1.2.3:

Table 2.1.2.3 In-Situ Tank 241-SY-101 Apharent Viscosity

Dilution * 0 vol% 10 vol% 20vol% - 35vol% .| 50 vol%

Property ™

Apparent 100 85 30 16 7.0

Viscosity at 50 : : :

sec” (cP)

This suggests a shurry Viscosity expression in the form of: .

pn,—10 gi%
2, = 0.55cP * exp[h(—————££E)] where
. 1.0 gn/
cc
1. 6g'% ~1.087/
100cP = 0.55¢cP * exp[k(—«——————)]
1087/
cc

since p, = 100 cP when p= 1.6 gm/cc. This yields k = 8.67.
HNF-4519
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Therefore, at 50°C, (~120°F) and a shear rate of 50 sec”, the expression for the slurry viscosity produced by
the waste transfer system becomes:

pn—1.087 /
H,, = 0.55¢P * exp(8.67 # (———2LE5)]
1 Ogm/
cc
This expression yields the results shown in Table 2.1.2.4.

Table 2.1.2.4 Slurry Viscosity Behavior at 120°F and 50 sec™ Shear Rate

Slurry Density (gm/cc) Mean Viscosity (cP) Maximwm Viscosity (cP)

16 o -100 - ‘ . 200

(corresponding to no dilution)

1.4 18 - .36 -
(corresponding to minimum specified
dilution of 1 part water to 2 parts waste)

1.3 7.4 15
(corresponding to mean dxluuon of 1 part

water to 1 part waste)

. 12 - , 62
(corresponding to maximum dilution of 2 : '
parts water to 1 part waste)
10 : 085 : ©055

(corresponding to infinite dilution)

From the above table, at the specified waste transfer system operating temperature of 120°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 high viscosity bound does it exceed
30 cP. At the mean 1:1 dilution, the expected slurry viscosity is about 7.5 ¢P with an expected maximum
of 15 cP. :

2.1.3 Waste Critical Velocity Dependence on Waste Dilution and Temneratﬁre

Critical velocity in'slurry flow is an estimated fluid flow velocity at which the effects of random, turbulent
fluid motions provide enough agitation to keep individual solid particles in the slurry suspended in the
slurry. The idea is that if the 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 critical velocity is
generally acknowledged as having no hard scientific definition, 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 ft/sec 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 shurry
temperature that optimize (i.¢., minjmize) 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
HNF-4519
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higher pressure drops in piping and require larger velocities to achieve turbulent flow. In contrast, low
carrier liquid viscosities make possible turbulent flow at lower velocities, yet are less efficient ant
transferring momentum to the solid particles in a shurry.

Both increasing water dilution and, to a lesser extent, increasing shury temperature, lower the carxier 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 significant 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 leve)- -rise remediation project acknowledges the need to perform a waste
compatibility assessment (Fowler 1995; Mulkey 1997) for this transfer. This assessment must be
successfully competed.in order for the 100 -kgal waste transfer to occur in September 1999. At this time,
any abnormal or limiting findings are not anticipated for this waste compatibility assessment. .
Table 2.2.4.1 shows the preliminary chemical compound distribution based on FY-99 core sample of tank

241-SY-101.

Tablc 2.1.4.1 Preliminary ¥¥-99 Core Sample Characterization

_ Chemical Species Mass Percentage of Waste Mass Percentage of Waste
' Reported to Two Significant Figures Normalized to Two Significant Figures
H,0 40 39
Na : 19 - - 18
Al(OH)4 : 12 : 12
NO; 11 11
NO, . 11 ) 11
OH -~ 2.8 2.7
COs . 2.2 ] 2.1
C04 . 1.3 1.3
Cl 0.85 0.82
CHO, . 0.75 072
SiO; 0.64 0.62
- POs 0.55 - 0.53
Cr,0s 0.50 - - 0.48
SO, 0.35 . 0.34
K 0.35 0.34
C,H;0, 0.18 0.17
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2.2 Process Flowsheet

TANK 241-SY-101 Transfer System Process Lines

1

‘Water Support Skid Inlet
‘Water Support Skid Outlet
PPP Water Supply Line -
P-350 Internal Flush Line
P-350 Dilution Water Line
P-350 Waste Inlet

P-350 Outlet

Flush Cross Connect
Transfer Line

10) System Vent

" Figure 2.2.1 Process Flowsheet

oL

Tank 241-5Y-102 Tank 241-SY-101

EN

8

e
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Tank 241-SY-101 Transfer System Process Flow Modes
Normal Waste Transfer
Normal Flush and/or Preheat Modes

- Transfer Line Flush

- P-350 Qutlet Line Flush

- P-350 Dilution Line Flush

- Vent Header Flush to 241-SY-101
- Vent Header Flush to Transfer Line
- P-350 Internal Flush

" Emergency Flush Modes

- Transfer Line Flush
- P-35Q Qutlet Line Flush

System Vent

- Explanation of Flowsheet Symbols

( N/A ): not applicable, as this section of PIocess p1pmg is valved out from the piping sections in active use
- or - this paramieter has no meaning for the flow mode in question.

—): Process piping s in active use but the parameter value is not of specific concern o the process.
However, specification of parameter value/limits 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. Specifying 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 pexformance limits, the process line ﬂush velocity is
recommended to exceed 4 ... This velocity is estimated to exceed typical critical velocities for the
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 internal
flush volume and temperature limits are then defined by the limits on water addition to tank 241-SY-101
(i.e., a volume not to exceed the capacity of the water skid tank that is within the water addition
temperature limits of 110°F to 130°F).

Tables 2.2.1 through 2.2.6 show the estimated flow parameters and compositions associated with the
various transfer system process flow modes.
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Table 2.2.1A Permissible Process Limits for Normal Waste Transfer

Fluid/Flow Water Water PPP P-350 P-350 °| P-350 P-350 Flush | Transfer | Vent

Parameter Skid Skid Water | Internal | Water Waste Outlet | Cross- Line Line
" Inlet Outlet | Supply Flush | Dilution | Inlet (O] Connect (6] (10)
(€] ) Line Line Line ©) ®)
(3) “4) (5)
Flow Rate iRto | R LR R
- | %R to N/A to to R N/A R N/A
notto R R R
exceed not to .| notto
70 gpm | exceed exceed
70 gpm 70 gpm
Flush

Volume NA N/A N/A N/A N/A N/A N/A N/A N/A N/A

Flow

Veﬁlocity - - - N/A - - 26 N/A 26 N/A
Clye) . )
Temperature 110 110 110 110 110
(@3] - ) to N/A to - to N/A to N/A
i 130 130 130 130 130
Viscosity S50 0.50 0.50. 50 2 2
(cP) - - to to N/A to to to NA | to | NA
) 0.62 0.62 0.62 200 15 1. 15
Density ) 1.45 1.16 1.16
) <1 . <1 <1 N/A <] to to N/A to N/A
“L75 1.50 1.50
Mass % 1 0 ’ 0
Non-Soluble | - 0 0 0 N/A - o - to to N/A to N/A
Solids ) 1 3 - 2 o 2
7
HNF-4519
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Table 2.2.1B Estimated Stream Characterization Ranges for Normal Waste Transfer
Fluid/Flow Water Water PPP P-350 P-350 P-350 P-350 Flush | Transfer [ Vent
Parameter Skid Skid Water | Intemal | Water | Waste Outlet | Cross- Line Line
‘ Inlet Outlet | “Supply | Flush | Dilution | Inlet @] Connect 9 (10)
0 ) Line Line Line ©) [€))]
) 3 @ 3

Volume % . 5 2 2

Solids <0.01 | <0.01 <0.01 N/A <0.01 10 t0 N/A to N/A
25 17 - 17 )

Mass % : 278 40 40 ]
Water 100 100 100 N/A 100 to to N/A to ] NA

. | 46.2 - 81 81

Mass % 142 7 7
Sodium 0 0 0 N/A 0 to to N/A to N/A

23.8 - 17 17

Mass % | . 82 4 . 4
. Nitrate 0 0 0 N/A 0 to to N/A to N/A

" L -13.8 10 10

Mass % 8.2 4 4
Nitrite 0 0 0 N/A 0 0 to N/A to N/A

’ 13.8 10 . 10

Mass % - 4 - 2 . 2
Hydroxide 0 0 0 N/A 0 to to N/A to N/A

) 12 9 9 -

Mass % 2 1 . 1
Carbonate 0 0 0 N/A 0 0 to N/A to N/A

: 6 4 4

Mass % 1.5 0 - 0
Aluminum 0 0. 0 N/A . 0 to to N/A - to N/A

. 4.5 3 L 3

Mass % : ) : 1 0 .0

Chloride + . : to to . to
Sulfate + o . 0 0 NA 0 3 2 N/A 2 N/A

Phosphate -

Mass % . . 0 0 0
TOC 0 0 0 N/A 0 to to N/A to N/A

2 1 1

Mass % 2 1 1
Other [\ 0 0 N/A o to to WA | to N/A

Constituents 6 4 4

HNF-4519
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Table 2.2.2 Permissible Process Limits for Transfer Line Flush

=5

feci)

ke

o2

IAFT

Fluid/Flow ‘Water Water PPP P-350 P-359 P-350 P-350 Flush | Transfer | Vent
Parameter Skid Skid Water | Internal | Water Waste Outlet Cross- Line Line
Inlet Outlet Supply Flush | Dilution | Inlet O] Connect () (10)
(03] @) Line Line Line ©) ®)
3 @ )
Flow - <70 <70 - N/A N/A N/A N/A <170 <70 N/A
Rate gpm gpm - gpm gpm
2xline | 2xline | 2xline 2xling | 2xline
volume { volume | volume N/A N/A N/A N/A volume | volume N/A
Flush or 2 or2 or2 . or2 or2
Volume minutes | minutes | minutes minutes | minutes
of flow, | of flow, | of flow,’ of flow, | of flow,
which- | which- | which- which- | which-
everis | everis | everis everis | everis
greater | greater greater greater' greater
Flow o '
Vegocity - - - N/A N/A NA N/A 4106 4106 N/A
(seo)
Temperature 110 110 : 110 110
CF) - - to to N/A N/A N/A N/A to to N/A
130 130 ) 130 130 |
Viscosity 0.50 0.50 0.50 0.50
(cP) - to to N/A WA /A N/A to to N/A
0.62 0.62 - 0.62 0.62
Density . ’
o) <1 <1 <1 N/A N/A N/A N/A <1 <1 N/A
Volume % . . '
Solids <001 | <0.01 <0,01 N/A N/A N/A N/A <0.01 <0.01 N/A
‘Mass %
Water 100 100 100 N/A N/A N/A N/A 100 100 N/A
Mass % - . .
Non-Soluble 0 0 0 N/A N/A N/A N/A 0 0 N/A
Solids
HNF-4519
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Table 2.2.3 Pcrmissibie Process Limits for P-350 Outlet Line Flush

Fluid/Flow Water Water PPP P-350 P-350 P-350 P-350 Flush | Transfer | Vent
Parameter Skid Skid Water | Internal | Water | Waste Outlet | Cross- Line Line
Inlet Outlet | Supply Flush | Dilution | . Inlet ()] Connect %) (10)
[¢)) ) Line Line Line () 8)
3) “4) [©)] :
Flow Rate - <70 <70 " N/A N/A <70 <70 <70 N/A N/A
gpm . | .gpm gpm _gpm £pm
2xline | 2xline | 2xline 2xline | 2xline | 2xline :
volume | volume | volume N/A N/A volume | volume | volume N/A N/A
Flush or2 or2 or2. Cor2 or 2 or2
Volume minutes | minutes | minutes minutes | minutes | minutes
of flow, | of flow, | of flow, of flow, | of flow, | of flow,
which- | which- | which- which- | which- | which-~
‘everis | everis | everis everis | everis | everis
greater | greater | greater greater | greater | greater
Flow
Veﬁlocity - - - N/A N/A - 4t06 4t06 N/A N/A
(@)
Temperature 110 110 110 ‘110 110
(&3] - to to N/A N/A to to to N/A N/A
130 130 130 - 130 130
. Viscosity 0.50 0.50 0.50 . 0.50 0.50
. (cP) - to to N/A N/A to to to N/A N/A
0.62 062 |- -0.62 0.62 0.62
Density ’ .
(G ) <1 <1 <1 N/A N/A. <1 <1 <1 N/A N/A
Volume % .
" Solids <0.01 | <0.01 <0.01 N/A | N/A | <001 | <0.01 | <0.01 N/A N/A
Mass % .
‘Water 100 100. 100 N/A N/A 100 100 100 " N/A N/A
Mass %
Non-Soluble 0 0 0 N/A N/A 0 0 0 N/A N/A
Solids
« HNF-4519
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Table ‘2.2.4 Permissible Process Limits for P-350 Internal Flush

Fluid/Flow Water | Water PPP P-350 P-350 P-350 P-350 Flush | Transfer | Vent |
Parameter Skid Skid Water | Internal | Water | Waste Qutlet | Cross- Line Line
Inlet Outlet | Supply Flush | Dilution [ Inlet (7) - | Connect €] (10)
03] ) Line Line Line ©) ®
(3) @ (&)
Flow Rate ~10 ~10 ~10 ~10 N/A
— gpm gpm gpm N/A gpm N/A N/A N/A
Flush .
Volume - - — - N/A. — N/A N/A N/A N/A
Flow
Vegocity - - - - N/A - N/A N/A NA WA
Clsed) : .
Temperature 110 | 110 110 110
F) - to to to N/A 10 N/A N/A N/A N/A
130 130 130 - 130
Viscosity : 0.50 0.50 0.50 . 0.50 ’
T (cP) =" to to to | NA to N/A N/A N/A N/A
: 0.62 0.62 0.62 . 0.62
Density
o) <1 <1 <1} <1 N/A <1 NA | NA VA N/A
Volume % - . - . :
Solids <0.01 | <0.01 | <001 | <001 N/A <0.01 N/A N/A - N/A N/A
Mass % . . ] |
‘Water 100 100 100 100 N/A 100 N/A N/A N/A NA
Mass % : . -
Non-Soluble 0 0. 0 0 N/A .0 WA N/A NA N/A

© Solids
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Table 2.2.5 Permissible Process Limits for System Vent Flush

Fluid/Flow Water Water PPP P-350 P-350 P-350 P-350 Flush | Transfer | Vent
Parameter Skid Skid Water | Internal | Water | Waste Outlet Cross- Line Line
Inlet Outlet | Supply | Flush | Dilution | Inlet (@) Connect [©) 10)
a - ) Line Line Line ©) ®)
3 @ [©)] : i
Flow Rate - <70 <70 N/A N/A N/A N/A <170 N/A <70
gpm gpm gpm gpm
Flush 2xline | 2xline 2xline 2xline N/A | 2xline
Volume volume | volume | volume N/A . N/A N/A N/A volume volum
or2 - or2 or2 ’ or2 eor2
minutes | minutes | minutes minutes Tninute
of flow, | of flow, | of flow, R of flow, sof
which- | which- | which- which- flow,
everis | everis | everis . ever is which-
greater | greater | greater ’ ’ greater ever is
: ) greatex
Flow ’ i
Vei\locity - - - N/A N/A N/A N/A 4106 N/A 4106
Clied) . :
Temperature 110 110 . 110 110
F) - . to o - N/A N/A N/A N/A to N/A to
130 130 130 . 130
Viscosity 0.50 0.50 ; 0.50 . 0.50
(cP) - to to N/A N/A N/A NA - to N/A to
0.62 0.62 - 0.62 0.62
Density - - .
™o <1 <1 <1 N/A N/A N/A N/A <1 N/A <1
Volume % .
Solids <0.01 | <001 | <0.01 N/A N/A N/A N/A <0.01 N/A <0.01
Mass % . .
Water . 100 100 ° 100 N/A N/A N/A N/A 100 N/A 100
Mass % . : -
Non-Soluble | . 0 0 0 N/A N/A N/A N/A 0 CN/A 0
Solids .
HNF-4519
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Table 2.2.6 Permissible Process Limits for System Vent

HNF-4264

Fluid/Flow Water Water PPP P-350 P-350 P-350 P-350 Flush | Transfer | Vent
Parameter Skid - Skid Water | Internal | Water Waste Qutlet Cross- Line Line
Inlet Outlet | Supply | Flush | Dilution | Inlet Q] Connect ©® (10)
(O] @ Line Line Line ©) ®)
3) @) (5)
Flow Rate :
- - — N/A N/A N/A - N/A ~- ~
Flush
Volume - - - N/A N/A N/A - N/A . — -
Flow
Veﬁlocity - - - N/A N/A N/A - N/A - -
Cleed)
Temperature .
- - - N/A N/A NA - N/A - -
Viscosity
. (cP) - - —~ N/A N/A N/A - N/A — —
Density :
™o - - - N/A N/A N/A - N/A - -
Volume % . :
Solids - - — N/A N/A N/A — N/A - -
Mass % )
Water - - - N/A N/A N/A . — N/A — -
Mass % .
Non-Soluble - - - N/A N/A N/A - N/A - -
Solids :
HNF-4519
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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-gatlon supply tank, and a 75-gallon air pressurized emergency flush
accumulation tank. The latter supplies the capability to flush the system in the event of loss of electrical
power. Figure2.3.1 shows a schematic of the Water Support Skid.

Figure 2.3.1 Water Support Skid

F—— = ——— e e e
Weter Support Skid SY Farm ’ . . . —|
I Heated T
) Water . i
| Supply Alr Flask |
| , "PRV-403 !
SOV-401 V-401 |
! 1
- Water
| Water Supply Tenk Accumulation |
| Tank
I ) v |
! . PCY-401 v-408 V-408 |
] |
1 >4 r
| V-407
|
| V-408 |
]
| |
1
| Y |
L o e e 1
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The Water Support Skid contains the process routing values listed in Table 2.3.1

Table 2.3.1: Water Support Skid Valve Functions

Valve Identifier Description of Valve Function

SOV-401 ‘Water Supply Tank NTK-401 Solenoid Shutoff Valve

V-401 ‘Water Supply Tank NTK-401 Isolation Valve

V-402 Water Pump P-401 Inlet Isolation Valve

V-403 ‘Water Pump P-402 Inlet Isolation Valve

PRV-401 ‘Water Pump P-401 Relief Valve

V-404 '{ Water Pump P-401 Outlet Isolation Valve

PRV-402 Water Pump P-402 Relief Valve

V-405 ‘| Water Pump P-402 Qutlet Isolation Valve

PCV-401 ‘Water Supply Line Pressure Regulating Valve

V-406 ‘Water Supply Line Drain Valve

V-407 B Water Supply Line Isolation Valve

V-408 .| Emergency Flush Accumulation Tank ACC-401 Upstream Isolation Valve
PRV-403 Emergency Flush Accumulation Tank ACC-401 Relief Valve

V-409 Emergency Flush Accumulation Tank ACC-401 Downstream Isolation Valve -

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
“saintained for the duration required to accomplish the specified transfer of 100 to 150 kgal of tank 241~
SY-101 waste. "

The 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. : : ' o o

18
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2.3.2 Tank 241-SY-101 Prefabricated Pump Pit (PPP) and NGTP (P-350)

BNF-4264

The PPP at tank 241-SY-101 contains waste and water supply routing valves for the transfer system,
various instrumentation, and the mounting for the P-350. The PPP also provides for a drain, seal loop, and
system high-point vent as a siphon break, which return to tank 241-SY-101. The PPP is capable of
operating with a drain flow rate of 20 gpm. A representation of the PPP and P-350 is shown in Figure

2.3.2.
Figure 2.3.2: Prefabricated Pumnp Pit and P-350
T Pretebricsted Pump Pt 1
]
362 ©V352
IVM X -], Transter Lineto
1 [ Tank 241.SY-102
' |
| Kv3s1 X v-354 |
‘ |
| EE v-355 |
|
| |
NGTP | -
! |
, |
L1
| 1
! l
ol X v-353 "
! . V-380 V.353 V-358 V-357 1 service
—Lopq NN ]| Water
A oo i Supply
Ll

The PPP contains the process routing values listed in Table 2.3.2

Table 2.3.2: PPP Valve Functions

Valve Identifier Description of Valve Function

V-351, Transfer Line Flush Isolation Valve
V<352 Transfer Line Isolation Valve

V-353 Flush Water Isolation Valve

V-354 Upstream Vacuum Break Valve

V-355 Downstream Vacuum Break Valve
V-357 Upstream Service Water Isolation Valve
V-358 Upstream Service Water Check Valve
V-359 Downstream Service Water Check Valve
V-360 Downstream Service Water Isolation Valve
V-361 P-350 Internal Flush Isolation Valve
V-362 P-350 Dilution Water IsolationValve
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2.3.3 Waste Transfer Line

The waste transfer line is an ovexground, 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 ft long, the slope of 1/33 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-Farm ventilation system
ammonia and VOC concentrations. This device is known as the anti-siphoning shurry distributor (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 241-SY-101 wastes (101-SY TCR) and engineering analysis of subsequent waste
ammonia behavior when exposed to a tank atmosphere (Hedengren 1999). Minimizing the direct contact
of the tank 241-SY-101 wastes with the air minimizes the mass transfer of ammonia from the waste shury
to the tank atmosphere. Additionally, by submerging the dropleg discharge, the ammonia in the transferred
wastes will seek to enter liquid phase equilibria with the large amount of aqueous tank 241-SY-102
supernate. By being rapidiy absorbed into this supemate, the probablhty of large immediate ammonia
releases from tank 241-SY-102 will be minimized.

Along with its priman function. the design of the ASSD incorporates other performance enhancmg
features. ~

The drop leg discharge design injects the transferred wastes into tank 241-SY-102 horizontally at a depth of
160 inches. To accomplish this, the drop leg outlet has openings in the horizontal direction, diverting the
flow from the axial to the radial direction in the tank. This design and location minimizes the probability of
disturbing the presently settled solids of high TRU activity while providing reasonable mixing of the
incoming wastes considering the waste volumes and flow rates involved. The horizontal openings at the
discharge are sized to maintain a total flow cross-sectional area at least equivalent to that of the 2 inch
transfer line. .

The ASSD also serves as a siphon break dev1cc for the transfer system. At the top of the 4 inch dropleg,
the diameter transitions to 2 inches through anozzle. 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 muummng the amount of process fluid entering the tank
headspace through the holes.

The drop leg outlet is positioned at 160 iniches for the foliowiné T€asons:

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 shury with 102-SY supernate indicate the dropleg outlet should be located as high off the
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-S8Y wastes.

3) Adhering to a 160" minimum liquid level for 101-SY transfer satisfies Operaﬁons requirement to keep
102-SY level higher than 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 on/off switches. P-350 incorporates a VFD so in addruon to the on/off 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 and/or
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 mterlocks and design fea-tures These
operational concerns and the associated mterlocks/alarms/desrgn features (shown in parenthesrs) are listed
below:

1) Donotto fill the transfer line with undiluted waste or water supply lines with any waste upon
an electrical or mechanical failure ( protective features include (a) interlock to shutdown P-
350 upon detection of low dilution water flow at the farm control panel; (b) interlock to
shutdown of the P-350 upon detection of high dilution water flov at the farm control panel,
(¢) 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; (€) the air
pressutized emergency water flush tank on the water support skid )

2) Do not allow an electrical or mechanical failure to result in uncontrolled water addmon to
tanks 241-SY-101 or -102 (protective features inchide (a) 2000 gal capacity of the water skid
supply tank ensures no more than this volume of water canbe added to the tanks upon loss of
‘electrical power). oL .

Instrumentation and/or controls are provided at three locations for the triansfer system. These are:

The PPP (Farm control panel) where the field operator is stationed. At this location, the PPP routing and
control valves are positioned and operated, and an emergency P-350 shutdown switch i is provided. Local
Jeak detection alarms are provided for the PPP and transfer 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 alarm 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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Table 2.3.5 Transfer System Controls, Indications, Interlocks & Alarms

Type Description Location
Control P-350 on/off DCP
P-350 emergency shutoff FCP, DCP
P-350 speed control/setting MCC
Transfer system valve position administrative control PPP, WSS
Indication P-350 on/off FCP, DCP
P-401/P-402 on/off WSCpP
Transfer line volumetric flow indication FCP, DCP
Transfer line temperature indication FCP, DCP
Transfer line pressure indication FCP
Service water volumetric flow indication WSCP, FCP
Service water volumetric flow totalizer - WSCP, FCP
WSS inlet hose temperature WSCP
NTK-401 temperature WSCP
‘WSS outlet hose temperature WSCP
WSS accumulator temperature WSCP
Service water supply pressure at WSS WSCP
Service water supply pressure at PPP FCP
Service water supply temperature at PPP FCP, DCP
Interlock Service water high/low flow rate shuts down P-350 FCp
NTK-401 Jow water level shuts off NTK-401 heat trace WSS
Alarm PPP & transfer line/drop leg leak detection indication FCP, DCP, local
: Low service water supply te@lrame FCP,DCP
Low seal loop level FCP, DCP
PPP transfer mode V-353 leak-by pressure sthch FCP, DCP
NTK-401 Jow 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 described in Table
3.0. This listing of valves constitutes all valves in the transfer system and is used in describing the modes
of operation. -

Figure 3.0 Tank 241-SY-101 Transfer System Schematic
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Table 3.0 Transfer System Valve Nomenclature

Valve Description | Valve Function

SOV-401 WSS Water Supply Tank NTK-401 Solenoid Shutoff Valve

V-401 WSS: Water Supply Tank NTK-401 Isolation Valve

V-402 ‘WSS: Water Pump P-401 Inlet Isolation Valve

V-403 WSS: Water Pump P-402 Inlet Isolation Valve

PRV-401 WSS: Water Pump P-401 Relief Valve

V-404 WSS: Water Pump P-401 Qutlet Isolation Valve

PRV-402 WSS: Water Pump P-402 Relief Valve

V-405 WSS: Water Pump P-402 Outlet Isolation Valve

PCV-401 WSS: Water Supply Line Pressure Regulating Valve

V-406 WSS: Water Supply Line Drain Valve

V-407 WSS: Water Supply Line Isolation Valve .
V-408 WSS: Emergency Flush Accumulation Tank ACC-401 Upstream Isolation Valve
PRV-403 WSS: Emergency Flush Accumulation Tank ACC-401 Relief Valve
V-409 WSS: Emergency Flush Accumulation Tank ACC-401 Downstream Isolation Valve
V-351 PPP: Transfer Line Flush Isolation Valve

V-352 PPP: Transfer Line Isolation Valve

V-353 PPP: Flush Water Isolation Valve -

V-354 PPP: Upstream Vacuum Break Valve

V-355 PPP: Downstream Vacuum Break Valve

V-356 FCP: Service Water Throttle Valve

V-357 PPP: Upstream Service Water Isolation Valve

V-358 PPP: Upstream Service Water Check Valve

V-359 PPP: Downstream Service Water Check Valve

V-360 PPP. Downstream Service Water Isolation Valve

V-361 PPP: P-350 Internal Flush Isolation Valve

V-362 PPP: P-350 Dilution Water IsolationValve
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3.1 System Operational Configurations

3.1.1 System Vent

Transfer System Process . Line-Up Notes and General Procedure
Flow Mode
System Vent v 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 . L
WSS: SOV-401, V402, V-403, V-404, V-405, V-406
FCP: V-356

PPP. V-351, V-352, V-354, V-355 -

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-357, V-360, V-361, V-362

: '
Prefabricated H :
Pump 1 :

1
________ . '
] - |
| 1
11
Py
1 1 :
{ 2| —= :

|
! :
i - ]
I, h

I Water
Support
Skid
75
N
Tank 241-8Y-102 Tank 2415Y-101 ¢
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3.1.2 Normal Transfer Line Flush or Preheat

Transfer System Process Line-Up Notes and General Procedure
Flow Mode :
Normal Transfer Line This mode is established immediately prior to or immediately following waste
Flush or Preheat transfer opemuons to either flush or pre—heat system lines.
P-350is de-energlzed
P-401 and/or P-402 are energized and runmng 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, V357, 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
Prefabricated :
: )
]
1
I
1
% .
1
[‘J'i- 2
2 i
!
3
;
l Water
Support
Skid
7115
s
Tank 241-5Y-102 Tank 241-5Y-101 ]
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3.1.3 Normal P-350 Outlet Line Flush or Preheat

Transfer System Process
Flow Mode

Line-Up Notes and General Procedure

Normal P-350 Qutlet
Line Flush
Or Preheat

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 nmmng as necessary to prov1de flush water
pressure

Valves in Open Position

WSS: SOV-401, V401, V—402 V403 V-404 V-405, V407
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

Tank 241-8Y-102 Tank 24187101 g
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3.1.4 Normal P-350 Dilution Line Flush or Preheat

Transfer System Process
Flow Mode

Line-Up Notes and General Procedure

Normal P-350 Dilution
Line Flush Or Preheat

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
pressure

Valves in Open 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

water

Prefabricated

Tank 241-5Y-102 Tank 24167101 [

~]
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3.1.5 Normal Vent Header Flush to Tank 241-SY-101

Transfer System Process Line-Up Notes and General Procedure
Flow Mode :
Normal Vent Header This mode is used to clear the system vent line of potential contamination with
Flush to Tank outlet to tank 241-SY-101.
241-8Y-101

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 Posmon

WSS: SOV-401, V-402, V-403, V404 V-405, V-406
FCP: V-356

PPP: V-351, V-352, V- 355, V357, V- 360

Valves in Shut Position
‘WSS: 'V-401, PRV-401, PRV-402, PCV-401, V-407, V-408, PRV-403, V409
PPP: V-353, V354 V361 V-362 :

Prefabricated

2 —
Lo e h
I Weter
* Support
Skid
7{|8
N
Tank 241-5v-102 Tank 241-SY-101 6.
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3.1.6 Normal Vent Header Flush to Transfer Line

Transfer System Process Line-Up Notes and General Procedure
Flow Mode )
Normal Vent Header This mode is used to clear the system vent line of potenual contamination with

Flush to Transfer Line 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 .

WSS: 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, V 355, V=361, V-362

Prefabricated

»

Tank 241-5Y-102 Tank 241-5Y-101 ¢
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3.1.7 Normal P-350 Internal Flush

Transfer System Process Line-Up Notes and General Procedure
Flow Mode

Normal P-350 Internal This mode is established immediately following P-350 operations in accordance
Flush ] with manufacturer recommendations.

P-350 is de-energized

P-401 and/or P-402 are energized and runnmg as necessary to provide flush water
pressire

Valves in Open Position

"1 WSS: SOV-401, V-402, V-403, V—404 'V-405, V-406
FCP: V-356

PPP: V-357, V-360, V-361

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-362  ~

Prefabricated
Pump

Iy

Tank 241-5Y-102 Tank 241-5Y-101 ¢
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3.1.8 Emergency Transfer Line Flush

Transfer System Process " Line-Up Notes and General Procedure

. Flow Modé
Efnergency Transfer This mode is established immediately upon loss of electrical power, P-350, or
Line Flush dilution water supply.

P-350, P-401 and P-402 are de-energized

Valves in Open Position
WSS: S0V-401, V-401, V-402, V-403, V-404, V-405, V-409

FCP: V-356
PPP V-352, V353, V-357, V-360

Valves in Shut Posmon
WSS: PRV-401, PRV-402, PCV-401, V-406, V-407, V408 PRV-403
PPP: V-351, V354 V-355, V-361, V362

Prefabricated

Weter
Support
- Skid
71i5
, b
Tank 241-5Y-102 Tark 2415101 ¢
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3.1.9 Emergency P-350 Outlet Line Flush

Transfer System Process
Flow Mode

Line-Up Notes and General Procedure

Emergency P-350 Outlet
Line Flush

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: 80V-401, V-401, V-402, V-403, V-404, V-405, V409
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, .

Prefabricated

' Water
Support
Skid
718
i
Tank 241-5Y-102 Tank 2418Y-101 ¢
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3.1.10 Normal Waste Transfer

Transfer System Process Line-Up Notes and General Procedure
Flow Mode

Normal Waste Transfer | This mode is used to gencrate, éomrol, and transfer waste slurry from tank 241-SY-
101 to tank 241-SY-102,

P-350 is energized and running as necessary to provide a specified volumetric flow
rate through the transfer line.

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: S0V-401 V4012 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, V408 PRV-403, V-409
PPP: V-353, V354 V355 V-360, V-361

Prefabricated

3
] 1
i
1
)
1
i
1
1o
i
1 |
!
. I
;
3
t
__________ 3
I Water
Support
Skid
715
4
Tank 241-5Y-102 Tank 241-5'-101 6

HNF-4618
Revision 0
N-41
34



HNF-4264 °

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. Thel00 kgal waste transfer is specified for three reasons:

1) 100 kgal is about the Jargest transfer without untoward impacts on DST operational volume and planning

2) 100 kgal represents about a 10% volume reduction allowing a 10% water back-dilution. Current
thinking holds that this should be enough to dissolve the crust 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

~ Itis currently estimated that the in-situ viscosity of the convective wastes in tank 241-SY-101 are éxpected
to be in the range of 50 to 200 cP at a 50 per second shéar rate. Although the P-350 would have the most
versatility if the inlct were 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 inlet well above the settled solids layer in the well mixed convective regions of the waste
at an elevation of 8 f above tank bottom. '

The removal of 100 hga! of waste from tank 241-SY-101 wills both reduce the heat load in the tank while
increasing the surface area to volume ratio of the waste contained in the tank. Both of these effects work to
lower the bulk waste temperatures in the tank. The result of such a temperature reduction, in the absente of
any water dilution. may be to precipitate additional salts resulting in additional crust growth, potentially
negating the bencefit of the waste removal. This issue has been analyzed (Antoniak 1998). Results show
that initially, the removal 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 sexve to alleviate concerns over additional solids
precipitation. Back dilution is specified as the next 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 tank wastes (Conner 1999; Reynolds 1998). Further reduction of tank 241-SY-101heat-loss rate via
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 identified as requiring four TSR revisions, designation of one new safety class and a few new safety
significant 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 ina pool. Identified safety structures,’
systems, and components include: . :

- Tank 241-SY-101 level monitoring systems

- Tank 241-SY-101 level detection system

- Service water flow totalizer

- Transfer line flow monitoring system

- Instrumentation required to implement new Tank 241-SY-101 Waste Transfer Controls
- ThePPP

- The over ground transfer line encasement and connections

- The drop leg enclosure on riser 241-SY-102-007.

The TSRs were specified as required revisions to ACs 5.9 (Tank 241-SY-101 Mixer Pump Performance),
5.10 (Ignition Controls), 5.11 (Flammable Gas Monitoring Controls), and 5,12 (Tank 241-SY-101 Waste .
Transfer Controls). In specific to tank 241-SY-101 waste transfer activities, these AC revisions include:

- Identifying 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 concentratiori 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-101 mixer purnp performance for signs that changing tank waste condmons may
degrade its safety function, 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 line encasement and connections, and the d:op leg enclosure all
constitute physical barxiers that function to confine leakage, limit aerosol emissions, and route leakage
back to the waste tanks.

Newly identified defense-in-depth controls are limited to video camefa monitoring of tank 241-SY-101
waste when remediation-related, waste intrusive activities are involved, and to contro] the water addmon
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 transfer 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 support infrastructure heating capabilities.

4) Heated water dilution and flush capabilities to either protect against the insertion of saturated
salt solutions in system transfer lines - or - to remove these soluuon unmedlately should an

. upset condition introduce them to the transfer lines, :

5) Anemergency, air powered, 75 gallon héated water flush accumulation tz.nk to prov1de flush
capability to the system should a loss of electric power ocour. -

6) Watér supply line and waste transfer line magnetic flow meters prowdmg volumetric ﬂow :
indication. These flow rates are the primary indication of the d.dutxon ratio achieved within
the P-350 and are the primary operational control parameters. P-350 pump speed, transfer
control valve positions, and the Water Support Skid regulation pressure are all adjusted o
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 water/flow rate of undlluted waste). The design of the P-
350 assures that the dilution ratio is expressed by

DR=""—= M Where,
DF DF

DR = dilution ratio

TF = tank 241-SY-101 waste flow rate

DF = dilution water flow rate

SF = slurry flow rate

During steady state transfer operations, the value of DR is maintained in the range of 0.5 t0 2.0. The 2.0~
DR limit has significant short-term implications since violating this limit produces the immediate result of
filling the transfer line with concentrated salt solution. This is undesired since conceivable upset conditions
could result in solids precipitation and potential plugging of the transfer line. The 0.5-DR limit 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 < DR <0.5. This range is achieved by ensuring that-the 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 as possible, 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). ADR value of 0.0 is achieved when SF = DF.

HNF-4264

3.2.1.1 Operational Control Devices
Control of Flush Water Flow to PPP

- ‘WSS outlet pressure regulation valve V-9
- FCP service water throttle valve V-356

Control of Dilution Water Flow to PPP

- ‘WSS outlet pressure regulation valve V-9
~  FCP service water throttle valve V-356

Control of Transfer Line Flow

- P350VFD . .

3212 Operational Monitoring Parameters
Flush Water Flow Rate to PPP
Service Water Line Magnetic Flow Meter
- Primary: FCP Indication FI-374A
L. Secondary DCpP Indlcatlon FI -367B
Semce Water Lme Flow Tempemture -
Primary: FCP Indication TI-373A -
~  Secondary: DCP Indication TI-373B -
Service Water Line Supply Pressure: FCP Indication PI-372
Control of Dilution Water Flow to PPP‘
Service Water Line Magnetic Flow Meter
~  Primary: FCP Indication FI-374A )
~  Secondary;: DCP Indication FI-367B o
Service Water Line Flow "I‘empemture
~  Primary: FCP Indication TI-373A
~  Secondary: DCP Indication TI-373B
Service Water Line Supply Pressure: FCP Indication P1-372
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

Service water volumetric flow totalizer (Fi QI-374)

WSS inlet hose; NTK-401; outlet hose; accumulator temperatures (TI-410, -412, -414; -415)

PPP & transfer line/drop leg leak detection indication alarms (ANN-365, ANN-366)

Low seal loop level alarm

PPP transfer mode V-353 lcak-by pressure alarm (ANN-370)

NTK-401 low/low-low water level alarms (LAL-416/LALL-416)

NTK-401 higivhigh-high water level alarms (LAH-416/LAHH-416)

ESH&Q Ammonia and VOC Moniioxjng in SY-Tank Farm

- Detection of 25 ppm ammonia or TBD ppm VOC at ground level requires mask use in-farm

- Detection of 300 ppm ammonia or TBD ppm VOC at ground level requires transfer system shutdown
3.3 Transfer Operations Plan

3.3.1 Transfer System Preheat

Immediately prior to waste transfer operations, those portions of the txansfer Tine that wi:11 see i{éste slurry
are preheated by performing a heated water flush, These line sections include the transfer line and the P-.
350 outlet line. These flushes will add assurance and a smoothmg eﬁect to the line temperature proﬁles
before the mtroducuon of wastes.

Ongce the system lines have been preheated, transfer operations must begin immediately or the preheat
operation must be repeated.

3.3.2 System Startup Management Plan

The system startup management plan or pre-operational testing accomphshes a number of goals for transfer
system operations. These include

- Magnetic Flow Meter Calibxation Testing
- Ammonia and VOC Emissions Testing
- Testing to Optimize System Flow Rates

Ideally, each of these objectives will be accomplished in the same series of tests.
3.3.2.1 Magnetic Flow Meter (FE-367 & FE-374) Calibration Testing

This test serves to calibrate the transfer system magnetic flow meters (FE-367 & FE-374) to actual system
conditions. The general technique will be to compare integrated flow meter readings against actual tank .
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level changes. The indicated dilution water and waste slurry flow rates from the 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 asa
volumetric measurement. .

332.2A ia and VOC Emissions Testing

Ammonia is indicated as being an extensive problem for the tank 241-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'Opﬁmize System Flow Ratés

An additional part of this test will be to set the P-350 VFD for the desired steady-state waste transfer shurry -
flow rate. A minimum transfer rate of 60 gpm is needed to achieve a flow velocity of 6 ft/sec. 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 gpm, 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 rate at the 60 gpm dilution water
flowrate. .

3.3.3 Transfer Operations

The transfer systen is designéd tobe a simple system to.minimize training requirements and the probability
of component/interface requirements that could compromise the system's operating reljability.

3.3.3.1 Transfer Start-Up

In order to initiate a waste transfer from tank 241-SY-101 to tank 241-SY-102, the waste level in tank 241-
SY-102 must be greater than 180 inches (500 kgal) to limit ammonia emissions from the surface of the
supernate. Additionally, upon completion of the 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 1:1 water dilution cannot result in the addition of more than 250 kgal to tank
241-SY-102. ’
Initiating the waste transfer operations refers to the transition from the stand-by vent condition to the

. normal transfer operation condition. This transition is achieved by first warming any section of system
piping which, if not performed, could subject tank wastes to temperatures below 110°F. This preheat is
accomplished by performing three system flushes/preheats in rapid succession. These 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)
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. If needed, this speed can be adjusted to obtain the desired
slurry transfer flow rate. The specifications of the transfer system that at no time during normal transfer
operations can the waste transfer flow rate exceed twice the dilution water flow rate. Therefore, the shurry
transfer flow rate should never exceed three times the dilution water flow 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 statt-up. The idea is to
adjust dilution water and P-350 flow rates to minimize the waste concentration in the transfer line 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 (Secuon 3.12)
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 pomt the flush sequence above is
performed, followed by estabhshmg 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
uncontrolied shut down of P-350. This condition might result from a loss of service water, a loss of electric *
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. Thxs is
achieved by establishing in the following order:

1)' Emergency Transfer Line Flush (Section 3.1.8)
2) Emergency P-350 Ontlet Line Flush (Section 3.1. 9)

To make the transition from normal nansfer operations to these flush evoluuons the followmg are
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 can'be recharged to repeat
emergerncy flushing sequences if necessary.
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3.4 Process Sampling Reguirements 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 run 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 50 short 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 sampling may
be warranted. The need for such sampling and analysis may be dictated by process engineering or other
oversight/management 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 rélated 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 this condition is to minimize the probability of line plugging. In this 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 shurry pumped into the transfer line. If this interlock does not operate
propetly, 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 shurry pumped into the transfer Jine. 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.

4.4 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 wastes in tank 241-SY-102. Therefore, the recovery action will be either a controlied
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 concemn 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 this buildup.

4.6 Loss of SY-Farm Annulus Ventilation

The concern here is the loss of leak detection capability. Inmatmg a controlled shutdown of the tank 241~
SY 101 waste transfer minimizes consequences.

4.7 Traunsfer 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-1). 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-1, by recharging its air flask. The PPP valve arrangement is such as to allow pressure tobe -
applied to cause ﬂow in the transfer hne to either tank.
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_Appendix A: INDEX OF TECHNICAL OPERATING REQUIREMENTS

Basis for Interim Operations (BIO) Controls

Operating Specification Document (OSD) Controls
Environmental Controls

Industrial Safety (Tank Farm HASP) Controls

Waste Compatibility/Waste Acceptance Controls - TBD
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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

HNF-4519

Revision O

1 LIKxipps T N-72
3/22/99



DISTRIBUTION SHEET

To From Page 1 of 1
Distribution Equipment Engineering
Project Title/Work Order Date May 19, 1999

Design Review Report for the SY-101 Rapid Mitigation System EDT No. 624019

(HNF-4519) ~ ECN No. N/A

O 2ol ’?_dw BI-07 PnL MKng,ﬁ Text Attach./ | EpT/ECN
Dpe - H6-0¢ Name MSIN With All | Text Only | Appendix

DOE Rradry Rovrm Hi-53 Attach. Only Only
M. G. Al-Wazani R1-56 X

T. R. Benegas G1-54 X

J. R. Biggs T4-08 X

J. W. Bloom R1-49 X

D. L. Dyekman 87-03 X

M. F. Erhart R1-56 X

J. D. Guberski R1-51 X

C. E. Hanson Gl-54 X

J. W. Hobbs . S6-14 X

H. R. Hopkins R2-58 X
R. A. Huckfeldt R3-01 - X

C. E. Jensen R1-56 X

L. S. Krosrud T4-07 X

R. E. Larsen T4-07 X

D. C. Larson T4-08 X

R. H. Lipfert s6-14 X
M. L. McEroy 87-07 X

T. €. Oten R1-56

L. E. Pokos R1-56 X

R. S. Popielarcyk R2-58 X
W. J. Powell Gl-54 X

R. E. Raymond G1-54 X

R. W. Reed T4-07 X

D. A. Reynolds R2-11 X.

S. H. Rifaey R1-56 X

C. C. Scaief R1-56 p:S

C. P. Seilhymer S6-14 X

¢. P. Shaw R3-74 X .

R. L. Schlosser R1-56 X

S. U. Zaman R1-56 X

H. H. Ziada R1-56 X

M. H. Brown ™-07 A

A-6000-135 (10/97)



	1.0 SCOPE
	1.1 OVERVIEW

	Table 1.1 SY-101 System Design Review Sequence
	RAPID SYSTEM DESIGN

	13 DOCUMENTS
	Support Documents Reviewed
	1.3.2 Drawings Reviewed
	1.33 Reference Documents
	1.4 REVIEW OBJECTIVES
	2.0 SUMMARY
	2.1 ALTERNATIVES
	3.0 DOCUMENTATION
	DESIGN REVIEW CHECKLIST
	DESIGN REVIEW COMMITTEE
	OUTSTANDING ACTION ITEMS
	Design RequirementsHNF-3885
	3.3.3 Prefabricated Pump PitHNF-4169
	3.3.4 Transfer Pump PipingHNF-4170
	3.3.5 Mobile Water Support SkidHNF-404
	Anti-Siphoning Slurry Distributor AssemblyHNF-4216
	Structural Design CriteriaHNF-4252
	3.3.9 Electrical Installation ECN
	Mobile Water Support Skid ECN 653826 to HNF-40
	System Design Review and Hose in Hose OptionHNF-4407



