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ENGINEEFUNG BASIS DOCUMENT REVIEW SUPPORTING THE SINGLE-SHELL 
TANK SYSTEM SPECIFICATION DEVELOPMENT FOR WASTE FEED DELIVERY 

1.0 INTRODUCTION 

This report provides the results of a review conducted on existing operating specifications 
and safety requirements and provides a summary of applicable design constraints on the Single- 
Shell Tank (SST) System. The SST System is required to transition from the current waste 
storage mission to support the Tank Waste Remediation System (TWRS) waste retrieval mission 
described in the Tank Waste Remediation System Mission Analysis Report (Acree 1998). The 
SST System is also required to support the Project Hanford Management Contract (PHMC) 
portions of the Waste Feed Delivery (WFD) mission. In Phase 1 the SST System will be 
required to retrieve waste from selected SSTs (tanks 241-C-102 and 241-C-104) for transfer to 
the Double-Shell Tank (DST) System (tanks 241-AZ-101,241-AY-102). 

The SST System will include all the systems, structures and components required to 
safely store, retrieve, and transfer waste in support of the TWRS mission. Operational 
Specification Documents (OSDs) govern operation of the existing SST System components. 
However, the system will be highly modified to support the TWRS mission. Therefore OSD 
requirements may not apply to the new system’s design. This document describes the review of 
existing SST OSDs and provides the rationale for selecting or rejecting requirements as 
constraints on the SST System design. The selected requirements (or design constraints) will be 
included in Sysfem Specificationfor the Single-SheU Tank System, HNF-3912 (Conrads 1999). 

2.0 SCREENING PROCESS 

The screening process goal was to capture limits driven by existing 
241-C-102/241-C-104 SST subsystem designs, which necessarily constrain SST WFD System 
designs for Phase 1. The screening process outlined in Engineering Basis Document Review 
Supporting fhe DST System Specijicafion Development, HNF-3350 (DeLamare 1998) was used 
with minimal changes to allow for the different systems and system missions. The requirements 
need to be appropriate for a system-level specification in order to avoid unnecessarily restricting 
design solutions. OSDs were selected as the primary targets for screening. Table 1 lists the 
documents that were screened. The Tank Waste Remediation System Technical Safefy 
Requirements, HNF-SD- WM-TSR-006, was considered the appropriate reference containing the 
applicable requirements from the Tank Waste Remediation System Basis for  Interim Operation, 
HNF-SD-WM-BIO-001. 

1 
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Table 1 .  Engineering Documents Screened for Single-Shell Tank System Constraints. 
~. -~ 

Number 
~- 

OSD-T-15 1-0001 3, 
Rev D-16 

Rev C-0 
HNF-SD-WM-TSR-006, 
Rev 0-S 

~. ~. ~~~~ ~~ .~ 
OSD-T-151-00031, 

~. ~ _ _ ~  __ ~ - 

-1 ~ . ~ . 
Operating Specifications for Single-Shell Waste Storage Tanks 

Operating Specifications for Tank Farm Leak Detection and 
Single Shell Tank Intrusion Detection 
Tank Waste Remediation System Technical Safety 
Requirements 

~. _ _ ~ ~  _ _ _ ~ . ~ _ _ . ~ . ~ _ _ _ _ _ . _ _ _ _ _ . _ ~ ~  ~~~~ 

~~ ~~~~~ . ~~~~ ~~~ . 

Table 2. Criteria for Applicability to the Single-Shell Tank System Specification. 
~~ ~ ~ ~~~ ~~ ~ ~~ ~. _ _ _ _ _ ~ ~ . ~  

i 1. The requirement applies to the design of the SST System or subsystem; and 
2. The requirement is established for the purpose of systemlequipment protection. or defines 
a SST System level requirement; and 
3 .  The requirement specifically addresses tank structure or another element which 

4. The requirement value will be unaffected even if active control measures are applied; and 
cannot/will not be changed to support the TWRS mission; and 

~~ ~ ~~~~~ ~~~ ~~ ~ _ _  ~__- __~ ___~ ~ _ _ _ _ _ . ~ _ _ ~ . . ~ _ _ _ ,  

l ~~~~ _____ ~ ~ _ _  ~ _ _  ~~ .._____.____~.~_____...____.__~~~,~___~ ~~ 

~ ~~ . ~ ~ ~ . . ~ _ _ _ _ _ .  ~ _ _ _ . . ~ ~ ~ ~ ~ . . _ _ _ _  

I _. 
~~ . ~~ ~~~ ~~~~~ ~~~~~~ ~~ ~ ~~ ~~~ 

1~5.-~The Waste Feed Delivery mission scenarios are not expected to invalidate the relevance of ' the requirement; and 
P e r e  is not a higher level requirement applicable to the SST system which takes 

~~ ~~ ~. ~~~~ 

precedence over the requirement in question or from which this requirement can be derived. 

3.0 CRITERIA 

The criteria in Table 2 above will be applied to each requirement to determine its 
relevance. If a requirement fails any of the criteria, it will be rejected from incorporation into the 
SST System specification. Each criterion that a given requirement fails will be identified in the 
results. Each criterion is discussed in more detail below. 

Criterion 1: The requirement applies to the design ofthe SSTSystem or subsystem 

This criterion will cull requirements that either do not apply to the SST System or apply 
to non-design aspects of the system. For example, a requirement that governs excavation 
in the SST Farms would be rejected since it applies to construction of new items rather 
than the system behavior or required physical limits. Likewise, requirements reflecting 
operational preferences or administrative limits would also be rejected on this basis. 

2 
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Criterion 2: The requirement is established for the purpose of system/equipment protection. or 
defines a SST System level requirement. 

This criterion will cull all requirements which either do not apply to the SST System as a 
whole, or do not apply to a SST subsystem for the expressed purpose of equipment 
protection. (Note: equipment protection requirements are established to protect the 
equipment from accidentaUprocessing damage during its operational phase, and are a 
separate concern from requirements intended to protect the system from potential threats 
or to protect personnel, the public or the environment). Demanding that a requirement 
apply to the whole system described by a specification (without preconceived ideas of 
sub-tier architecture) is good systems engineering practice which helps ensure system 
optimization, supports traceability of decisions, and precludes unnecessary constraints on 
architectural solutions and operational flexibility. One question that helps bring this issue 
into focus is, “If we were building the SST System today and knew nothing about its 
configuration other than that it contains underground storage tanks arranged in the current 
tank farm configuration, would we specify this requirement?” Alternately, the team 
could ask if the requirement helps define the SST System functional requirements 
(defined by the SST Functional Flow Block Diagrams, HNF-2826 [Leonard et al. 19981) 
or system-level interface. Section 3.1 ofthe SST System specification will be used as a 
guide. 

An exception can be allowed for requirements that protect existing subsystems. This part 
of the criteria recognized that there are existing SST subsystems that must be used to 
accomplish the Phase 1 mission, and that their physical designs have real limits. This 
part of the criteria will be further modified by Criterion 3. 

Criterion 3: The requirement specijcally addresses tank structure or another element which 
cannoi/will not be changed to support ihe Phase I mission. 

This criterion preserves only those requirements which apply to subsystems which can’t 
be changed, even if it were needed. Examples of these are the SST structural and 
material designs. The SSTs are made of carbon steel and cannot be changed. The SST 
tank structure is designed to specific codes and standards. These specific design 
attributes cannot be changed or modified and thus are considered immutable for the 
purpose of this screening. They will drive system design considerations. Other 
immutable attributes will be sought when performing this review. An example of 
requirements which fail this criteria are those which apply to the ventilation subsystem, 
which can be modified to suit the mission needs. 

An exception can be made to allow for subsystems which won’t be changed due either to 
factors external to TWRS or due to edict. 

3 



HNF-4047 
Revision 0 

Criterion 4: The requiremeni value will he unajyected even ifuciive control measures are 
applied 

This criterion will be used to cull existing requirements which pass the first three criteria, 
but can be dealt with using active system controls or operational procedures. Such 
requirements would unnecessarily constrain design solutions, and often are an operational 
means of dealing with the existing SST subsystems. They do not represent a true system 
level constraint since control exerted by a subsystem can resolve the issue. An example 
would be the requirement to maintain a minimum liquid level in the tanks to prevent 
uplift of the tank bottom. This requirement does protect the tank, an immutable 
subsystem, but the minimum liquid level can change and can be eliminated if the 
ventilation system (a changeable subsystem) is operated at lower levels or shut down. 
This particular requirement could change even to meet the need of the current storage 
mission. (One could also argue that this is not a design requirement and thus would also 
fail criteria 1). 

Criterion 5: The TWRS retrieval mission scenarios are not expected to invalidate ihe 
requiremeni 's relevance. 

This criterion will cull requirements that are valid for today's SST mission, but would be 
potentially invalidated by TWRS retrieval mission scenarios. An example of this type of 
requirement is the requirement that water additions to a SST be limited to 500 gallons per 
activity with a jet pump. The addition of water (or some other liquid) to supply motive 
force for waste retrieval could exceed this value, depending on the design of the 
equipment which performs the removal function. 

Criterion 6: There is not a higher level requirement applicable to the SST system which takes 
precedence over ihe requirement in question or from which this requiremeni can he derived. 

This criterion will cull requirements which are applicable to the SST System, but are 
driven by a higher precedence requirement or a root issue that should be captured instead. 
An example of this type of requirement are the flammable gas and organic tank controls 
for SSTs. These controls do impose some design related constraints such as the use of 
non-sparking equipment. However, the specific requirements in the OSD are driven by 
higher level documents such as the National Fire Protection Association (NFPA) codes. 
These codes apply to system design and take precedence over the specific OSD and 
Technical Safety Requirements (TSR) derived from these standards. 

4 
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4.0 RESULTS 

See the Attachment for a summary of the results in screening operating specifications for 
SST System constraints. Each requirement screened received an entry into a matrix that 
identified the requirement, its disposition as a result of screening and the rationale for the 
disposition. 
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