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SYSTEM DESCRIPTION FOR THE DOUBLE-SHELL TANK
CONFINEMENT SYSTEM

10 INTRODUCTION

1t DOCUMENT PURPOSE

This document provides a description of the Double-Shell Tank (DST) Confinement
System This description will provide a basis for developing functional, performance, and test
requirements (1 e , subsystem specification), as necessary, for the DST Confinement System
Thus system description fully 1dentifies the equipment and system boundarnes of the DST
Confinement System

12 EXECUTIVE SUMMARY

The system description of the DST Confinement System presented in this document was
developed to establish the boundaries of the DST Confinement System based on the Tank Waste
Remediation Architecture Tree (Peck 1999) and the Functional Analysis for DST Subsystems
(Smuth 1999) This was done to provide a complete and accurate description of the system at the
subsystem level

The DST Confinement System consists of the structures and components that make up
the basic DST structure This includes the tank’s primary (inner) shell, secondary (exterior)
shell, annulus between the shells, reinforced concrete base, the concrete layer surrounding the
secondary liner, risers, riser extensions and other tank penetrations, 1solation valves directly
attached to risers or 1n close proximity to risers, concrete pads provided to support pumps, air hft
circulators, sensors embedded 1n the concrete portions of the DST, and leak detection pits The
Confinement System does not include systems components, or equipment attached to or inserted
into the DST

The DST Confinement System 1s made up of already existing structures and will not

require modification, etc , to accomplish the waste confinement function A formal specification
for the DST Confinement System 1s, therefore, not necessary

11
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DOCUMENT ORGANIZATION
The remainder of this document 1s orgamized into sections, briefly described as follows

Section 2 0 establishes the DST Confinement System as a subsystem of the DST System

Section 3 0 discusses the rationale for the DST Confinement System description provided
herein

Section 4 0 describes the next steps required in the engineering process for the DST
Confinement System

Section 5 0 lists the documents referenced within this document

12
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20 BACKGROUND

The System Specification for the Double-Shell Tank System (Grenard et al 1998)
established DST System functions, system-level requirements and interfaces applicable to the
first phase (Phase 1) of the River Protection Project (RPP) mission described in the 7ank Waste
Remediation System Mission Analysis Report (Acree 1998) The purpose for the DST System,
according to the DST System Specification, 1s to receive, store and treat (prepare) waste, and to
transfer it to the Phase 1 Privatization Contractor, as shown in the DST System Functional Flow
Block Diagram (Figure 2 0-1)

The waste stored 1n the DSTs as part of the described waste storage function includes
tank waste already in the DSTs, waste received from the Single-Shell Tank (SST) System and
other onsite generators The flow of waste 1n and out of the DST System 1s shown 1n the DST
Interface Diagram (Figure 2 0-2) Specifically, the DST Specification established functions to
“Store Waste 1n East Area DSTs” and to “Store Waste in West Area DSTs ”

A DST Storage System architecture to accomplish the waste storage functions was
established 1n the Tank Waste Remediation System Architecture Tree (Peck 1999) (see
Figure 2 0-3) As shown in Figure 2 0-3, the DST Waste Storage System architecture was
further decomposed to include architectures for a DST Ventilation System and a DST
Confinement System

21
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30 DOUBLE-SHELL TANK CONFINEMENT SYSTEM DESCRIPTION

31 OVERVIEW

An analysis was performed to define Confinement System specific functions and
architectures as the basis for describing the DST Confinement System This analysis included
reviews of the Functional Analysis for Double-Shell Tank Subsystems (Smith 1999), the Tank
Waste Remediation System Architectural Tree (Peck 1999), and all waste storage tank (WST)
and Waste Storage Tank Annulus (WSTA) H-14 drawings as summanzed in Appendix A A
comprehensive list of structures and components associated with the DSTs was developed via
this review, and 1s discussed 1n Section 3 3

32 DOUBLE-SHELL TANK CONFINEMENT SYSTEM DEFINITION METHOD

Based on the DST System specification, the DST System functions include Store Waste
1n West Area DSTs and Store Waste in East Area DSTs The Functional Analysis for the
Double-Shell Tank System (Smuth 1999) stated that these store waste functions were actually a
sertes of functions to control tank and waste parameters to include momtor and control, and
ventilation

A waste confinement function 1s not included in Smith (1999) and, considering that waste
storage functions are considered to be a collection of control activities, 1t can be concluded that
waste confinement 1n the DST System 1s the passive act of enclosing (isolating/holding) waste
stored in the system [t can therefore be concluded that the sole purpose for the DST
Confinement System 1s to passively hold and 1solate the waste stored in the DST System, as a
platform from which all other active DST functions will be performed

Based on these functional considerations, the boundaries of the DST Waste Confinement
System were established by determiming all DST components or architectures associated solely
with confiming waste within DSTs The process and criteria for identifying DST Waste
Confinement System components are summarized n Figure 3 2-1
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Figure 3 2-1 Double-Shell Tank Waste Confinement System Architecture Identification
Process
ARCHITECTURE WST & WSTA H-14 DST CONFINEMENT]
TREE REVIEW DRAWINGS SUBSYSTEM
(HNF-4208) REVIEW DESCRIFTION

ldentify Waste Storage Tank Sort DST Componenis Define DST Confinetn ent Sysiem

(WST) and Waste Storage (Equipment) Shown on Boundanes Based on DST Components

Tank Annulus (WSTA) WST and WSTAH 14 Related Solely to Confimng (Isolating/

Designators on DST Storage Drawings Holding) Waste w/m DSTs

System Subaystems

SORTING CRITERIA
If A Component Then ItIsA

(1) Contains Waste w/in DST
(2) Momtors/Controls DST System
(3) Cools Waste or Mamtamns DST Pressure

(4) Mmintains/Changes Waste
Physical Chenical Properies

{1) DST Confinement Architecture
{2) DST Monitor & Control Architecture
{3) DST Ventlation System Architecture

{4) DST Wast¢ Preparatton Architecture

DST = Double-shel! tank
WST = Waste Storage Tank
WSTA = Waste Storage Tank Annulus
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33 DOUBLE-SHELL TANK CONFINEMENT SYSTEM DESCRIPTION

Implementing the methodology described in Section 3 2 yielded the findings shown 1n
detail in Appendix A, and summarized 1n Table 3 3-1 Given these findings, a composite
summary sketch of a DST as depicted on the WST and WSTA H-14 drawings could be made
(see Figure 3 3-1) Figure 3 3-1 depicts a “typical” DST, showing the Confinement System, as
well as other non-confinement system equipment, components, etc , that may be found in or on a
DST

Table 3 3-1 Double-Shell Tank System Components and Associated Systems and Functions

DST Component System Function
DST Structure
Primary Tank (Interior Shell) DST Confinement System Waste Confinement
Annulus/Leak Detection Pit DST Confinement System Waste Confinement
Secondary Tank (Exterior Shell) DST Confinement System Waste Confinement
Remforced Concrete DST Confinement System Waste Confinement

{Including Imbedded Sensors)

Rusers / Tank Penetration / Air Lift Circulators DST Confinement System Waste Confinement (Air Lift
(Including Isolation Valves) Circulators are for Waste Cooling but are structurally
part of the DST and not considered part of other
subsystems )

Intank Equipment
Level Elements M&C Waste Level Monitoring
Video Camera M&C Various
Corrosion/Level Element M&C Waste Level Monitoring
Mixer Pump Mixer Pump DST Waste Preparation
Annulus Equipment
Temperature Elements M&C Thermal Momitoring
Leak Detection Pit and Assoc Equipment M&C Leak Detection
Ventilation Instrument Pits
Continuous Air Monitors M&C Leak Detection
Flow Control Valves DST Ventilation System Monitor DST Gas Discharge
Fans DST Venttlation System Monitor DST Gas Discharge
Temperature Switches DST Ventilation System Monitor DST Gas Discharge
Misc Pumps Heaters Filters etc DST Ventilation System Monitor DST Gas Discharge |

DST = Double shell tank
M&C = Montor and control

33



JIUNT 298

Kxepuasog

&

snpnumy
A

5

0 S . - Ny o

I3Ur] RPAS
Arguntl ]

TSl AINSSOLY =

XN

Joxapd =

YIUMG SUMBIPT] [aAY] =
JUSWISL [PAY] =
DATBA /M IC]EDTPU] MO =
JoPEMOIK) YHIY =

(ruswdinba paprasmt pue payoene Fupnjowt jue) [[dys-o[qnop [edrdA])
Jue L, [[PYS-o[qno(] 2anemmasaiday susodwo) [-¢ € sy

0 UOISIADY
cT9s-ddd



RPP-5622
Revision 0
Table 3 3-1 can be summarized as follows the DST Waste Confinement System 1s

defined as all components of the DST structure, including the primary (inner) tank shell, the
secondary (exterior) tank shell, the reinforced concrete base and reinforced concrete surrounding
the secondary steel shell, all risers including riser extensions and pads provided for pump
instatlations, and penetrations, all ALCs, and the leak detection pit When the 1solation valve
occurs immedhately at or near the riser, the first 1solation valves encountered when moving out
from the confinement vessel are included as part of the Confinement System Isolation valves
occuring away from the Confinement System riser are not part of the Confinement System For
example, 1solation valves located away from the originating niser, in other enclosures, buildings,
etc , are not part of the Confinement System, they belong to the system to which they are
attached The Confinement System does not include annulus pt and annulus pit sensors, etc
The DST Confinement System also includes all components that are an inseparable and integral
to the DST structure Since the sensors embedded 1n the DSTs’ reinforced concrete components
are physically inseparable from the DST structure, they are also included as part of the DST
system A representative DST Confinement System sketch, based on the definition and
boundaries presented above, 1s shown 1n Figure 3 3-2

As a subsystem within the DST System, the DST Waste Confinement System interfaces
with other DST subsystems as shown 1n the DST Confinement System Interface Diagram
(Figure 3 3-3) These nterfaces include the passing of matenial between the Confinement
System and the Transfer Valving System, Transfer Pump System, DST Service Air System, and
DST Maintenance and Recovery System, as well as the physical support of other systems
including the DST Monitor and Control System and the Mixer Pump System
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40 CONCLUSIONS

The DST Confinement System consists solely of the structures and components that
make up the basic DST structure, and excludes all attachments and insertions The Confinement
System performs a passive activity by contaning waste Other systems are attached to or
inserted into the DST Confinement System to accomplish the Waste Feed Delivery mission The
DST Confinement Systems, as already existing structures, will not require modification, etc to
accomplish their waste confinement task A formal specification for the DST Confinement
System 1s, therefore, not necessary

The DST Confinement System 1s defined as follows

The DST Confinement System includes the primary (inner) steel
shell secondary (exterior) steel shell intermediate annulus area
between the shells remnforced concrete base and concrete
surrounding the secondary steel shell all tank penetrations and
risers including riser extensions pads provided for pump
stallations and 1solation valves attached to or located
immediately adjacent to rvisers aw lift circulators leak detection
pits excluding leak detection sensors and equipment and other
components that are an integral part of the DST structure
including sensors embedded 1n concrete

While the task of confining DST wastes and architectures for accomplishing this task
exists, there are no corresponding functions included 1n the functional breakdown of the Store
Waste function It 1s suggested that the Functional Analysis for Double-Shell Tank Subsystems
{(Smuth 1999) be revised to include functions for confining waste 1n the DST system, as
subfunctions under Store Waste
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APPENDIX A

H-14 DRAWING REVIEW FINDINGS OF ARCHITECTURES PHYSICALLY
ASSOCIATED WITH DOUBLE-SHELL TANK STRUCTURES
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Drawings Reviewed

Tank Farm Drawing title Drawing

number
- Tank Farms System P& ID Drawing/System Legend H 14 020000
AN Waste Storage Tank INSTM System (WST) O&M System P&ID H-14-020601
AN Waste Storage Tank Annulus System (WSTA) O&M System P&ID H-14 020501
AN Dome Penetration Schedules (WST/WSTA) Tank 241-AN-XX H-14-010501
AP Waste Storage Tank Annulus Instm Sys (WSTA) O&M Sys P&ID H-14-020503
AP Waste Storage Tank INSTM System (WST) O&M System P&ID H 14 020603
AW Waste Storage Tank INSTM System (WST) O&M System P&ID H-14-020602
AW Waste Storage Tank Annulus INSTM System (WSTA) O&M H-14-020502

System P&ID

AY IEFD AY Tank farm H-14-64400
AZ Waste Storage Tank System (WST) O&M System P&ID H 14 020607
AZ Waste Storage Tank Annulus System (WSTA) O&M System P&ID H-14-020507
SY Waste Storage Tank Annulus System (WSTA) O&M System P&ID H-14 020631
SY Waste Storage Tank Annulus System (WSTA) O&M System P&ID H-14-020531
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AN Tank Farm Components

(Identified from Waste Storage Tank and Waste Storage Tank Annulus H 14 drawings )

DST Component AN Tank System System Function
DST Structure
Pnmary Tank (Interior Shell) WST  |DST Confinement System Waste Confinement
Annulus/Leak Detection Pits WSTA __|DST Confinement System Waste Confinement
Secondary Tank (Exterior Shel!) WSTA_ DST Confinement System Waste Confinement
Renforced Concrete DST Confinement System Waste Confinement
(Including Imbedded Sensors} WST
Rusers / Tank Penetration WST & |DST Confinement System Waste Confinement
(Including Isolation Valves) WSTA
Asr Lift Circulators 107 WST  |Waste Coohing
Intank Equipment
Level Elements All but 107 WST  |M&C Waste Level Momtonng
Temperature Elements All WST  [M&C Temperature Controt
Maoisture Elemerits 102 WST [IM&C
Pressure Elements 102 WST |{M&C
Virbration Sensor none N/A
Video Camera 103 WST (M&C Vartous
104
105
107
Corrosion/Level Element 107 WST  [M&C Waste level
Pumps (Mixer, Motor+A20s, etc ) 107 WST  [Waste Preparation
Annulus Related Equipment
Temperature Elements All WSTA |M&C Thermal Momtoning
Levet Elements none N/A
Leak Detechion Pit & Assoc Eq All WSTA [M&C Leak Detection
Continuous Awr Montors All WSTA [M&C Teak Detection
Flow Control Valves All WSTA [DST Ventilation System
Fans All WSTA |DST Ventilation System
Temperature Switches 2 per Pit WSTA _|DST Ventlation System
Misc Pumps, Heates, Filters, efc All WSTA DST Venhlation System

physically located with the tank
DST = Double shell tank
Mé&C = Momitor and Control

WSTA Waste Storage Tank Annulus

*]isting includes all DST components etc directly on or inside of DSTs but excludes control rooms ete  not
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AP Tank Farm Components
| (Identified from Waste Storage Tank and Waste Storage Tank Annulus H 14 drawings )
DST Component AP Tank System System Function
DST Structure
Primary Tank (Interior Shell) All WST DST Confinement System Waste Confinement
Annulus/Leak Detection Pit All WSTA DST Confinement System Waste Confinerent
Secondary Tank (Exterior Shall) All WSTA  |DST Ceonfinement System Waste Confinement
Reinferced Concrete Al WST DST Confinement System Waste Confinement
{including {mbedded Sensors}
Risers / Tank Penetration All WST & |DST Confinement System Waste Confinement
{Including Isolation Valves) WSTA
Agr Lift Circulators none N/A
Intank Equipment
L.evel Elements All WST M&C Waste Level Monitoring
Temperature Elements All WST M&C Ternperature Controi
Moisture Efements 102 WST M&C
Pressure Elements 102 WST ME&C
Virbration Sensor 102 WST ME&C
Videc Camera nene N/A
Corrosion/Level Elament hone N/A
Pumps (Mixer, Motors, etc) 102 WST Vaste Preparation
Annulus Related Equipment
Temperature Elements All WSTA  |M&C Thermal Monitoring
Level Elements All WSTA  |M&C Waste Level Monitoring
| L eak Detection Pi & Assoc Egq Al WSTA _ IM&C Leak Detechon
Continusus Air Monitors All WSTA  [M&C Leak Detection
Flow Control Valves All WSTA  |DST Ventilation System
Fans All WSTA  IDST Ventlation Systam
Temperature Switches 2 par Pit WSTA  |DST Ventitation System
Misc_Pumps, Heates, Filters, etc All WSTA [DST Ventilation System
Listing includes all DST components etc directly on or inside of DSTs but excludes control rooms etc not physically located
with the tank
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AW Tank Farm Components
(Ldentified from Waste Storage Tank and Waste Storage Tank Annulus H 14 drawings )
DST Component AW Tank System System Function
DST Structure
Primary Tank (Interior Shel) All WST DST Confinemant System VWaste Confinerment
Annulus/Leak Detection Pts All WSTA  |DST Confinement System Waste Confinement
Secondary Tank {Exterior Shell) All WSTA  |DST Confinement System Waste Confinement
Reinforced Cornicrete All DST Confinement System Waste Confinement
({Including imbedded Sensors) WST
Risers / Tank Penetration All WST & |DST Confinement System Waste Confinement
(Including lsotation Valves) WSTA
Air Lift Circulators 102 |  WST  |Wasts Cooling
tntank Equipment
Level Elements Al WST M&C Waste Lavel Monitoring
Tempaerature Elements All WST M&C Temparature Control
Moisture Elements none NIA
Pressure Elements none N/A
Virbration Sensor nohe N/A
Video Camera A1 WST MA&C Vanous
Corrosion/Level Element none N/A,
Pumps (Mixer, Motors, etc ) none N/A
Annulus Related Equipmerit
Temperature Elements All WSTA  |M&C Thermal Monitoring
Level Elements All WSTA  |M&C Waste Level Monitoring
Leak Detection Pit & Assoc_Eg All WSTA _ |M&C Leak Detechion
Continuous Air Monitors All WSTA IM&C Leak Detection
Flow Contrel Valves All WSTA _ |DST Ventilation System
Fans All WSTA __ |DST Ventilation System
Temperature Switches All WSTA |DST Ventilation System
Misc_Pumps, Heates, Filters, stc All WSTA [DST Ventilahon Systemn
Radiation Monitor All WSTA |[M&C Leak Detection

with the tank

Listing includes all DST components etc directly on or inside of DSTs but excludes control rooms etc not physically located
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AY Tank Farm Components

{Identified from Waste Storage Tank and Waste Storage Tank Annulus H 14 drawings )
[ AY Tanks System System Function

DST Component
DST Structure
Prnmary Tank (Interior Shell) All WST DST Confinement System Waste Confinement
Annulus/Leak Detection Pit All WSTA |DST Confinement System Waste Confinement
Seccndary Tank (Extenor Shell) All WSTA  |DST Confinement System Waste Confinement
Reinforced Concrete Al WST  (DST Confinement System Waste Confinement
{Including Imbedded Sensors}
Risers / Tank Penetration All WST & |DST Confinement System Waste Confinement
{Including Isolation Valves) WSTA
Air Lift Cireulators 102 WST M&C Temperature Control
Intank Equipment
Leak Detector Element 102 WST M&C Waste Level Monitoring
Level Elements All WST M&C Waste Level Montoring
Temperature Elements All WST M&C Temperature Control
Moisture Elements none M&C
Pressure Elements 102 M&C
Virbration Sensor none Ma&C
Video Camera none M&C Waste Level Monteoring
Comosion/Level Element none N/A
Pumpse (Mixer, Motors, etc) All Waste Preparation
Heater All M&C Temperature Control
lAnnulus Related Equipment
Temperature Eilements All WSTA  |M&C Thermal Monitoning
lL.eak Detector Element All WST M&C Waste Level Montonng
Level Elements All WSTA  |M&C Waste Level Montonng
Strain Gage Al WSTA  |M&C Waste Level Monitoring
Leak Detection Pit & Assoc Eq All WSTA  |M&C Leak Detection
Continuous Air Monitors All WSTA  |M&C Leak Detection
Flow Controi Vakves none WSTA  |DST Ventilation System
Fans nohe WSTA _ [DST Ventilation System
Leak Detector Element All WSTA  |DST Ventilation System
1 _Temperature Switches All WSTA  |DST Ventilation System
Temperature Elements nene WSTA DST Ventlation System
Misc Purnps, Heates, Filters, etc All WSTA DST Ventlation System
Radiation Monitor All WSTA IM&C Leak Detection

located with the tank

Listing includes all DST components etc directly on or inside of DSTs but excludes control rooms ete  not physically
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AZ Tank Farm Components
(Identified from Waste Storage Tank and Waste Storage Tank Annulus H 14 drawmgs ) ]
DST Component Tank System System Function

DST Structure

Prnmary Tank {Interior Shell) All WsT DST Cenfinemeant System Vvaste Confinement

Annulus/teak Detection Pit All WSTA  [DST Confinement System Waste Confinetment

Secondary Tank (Exterior Shell) All WSTA _ |DST Confinement System Waste Confinement

Reinforced Concrete All WST DST Confinement System Waste Confinement

Including Imbedded Sensors}

Risers / Tank Penetration All WST & |DST Confinernent System Waste Confinemeant
{Including |sclation Valves) WSTA

Ajr Lift Circulators All N/A

Intank Equipment

Lavel Elements All WST M&C Waste Level Montoring
Tempearature Elements All WST _ [M&C Temperature Control
Mojsture Elements none N/A
Pressura Elements none N/A
Virpration Sensor none N/A
Video Camera none N/A
Carrosion/Level Element none N/A

Pumps {Mixer, Motors, efc ) 101 WST Waste Preparation
Vapor Probe Al wWsT ME&C
Annulus Related Equipment

Temperature Elements All ] WSTA  |M&C Thermal Monitoring

Level Elemants none N/A

Leak Detection Pit & Assoc Eq All WSTA  [M&C Leak Detection

Continuous Air Monitors All WSTA  |M&C Leak Detection
Flow Contro) Valves All WSTA _ |DST Ventilation System
Radiation Sensing Elements All WSTA |M&C

Fang All WSTA _ |DST Ventiatioh System
Teomperature Switches __2per bt WSTA  |DST Ventilation System
Misc Pumips, Heates Fuiters, sic All WSTA___[DST Ventilation System

Listing includes all DST components etc directly on or nside of DSTs but excludes control rooms etc not physically located
with the tank
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SY Tank Farm Components
dentified from Waste Storage Tank and Waste Storage Tank Annulus H 14 drawings
DST Component Tank System System Function
DST Structure
Primary Tank {interior Sheli All WsT DST Confinement System Waste Confinement
Annulus/Leak Detection Pt All WSTA _ |DST Confinement Systemn Waste Confinement
Secondary Tank (Exterior Shell) Al WSTA  [DST Confinement System Waste Confinement
Reinforced Concrate All WST DST Confinement System VWaste Confinement
{Including Imbedded Sensors)
Risers / Tank Penetration All WST & |DST Confinement System Waste Confinement
{Including Isolation Valves) WSTA
Air Lift Circulators 102 WST Waste Cooling
Intank Equipment
Lavel Elements All WST M&C Level
Temperatura Elements All WST M&C Temperature Control
Moisture Elarments 101 WST M&C
103
Pressure Elements 101 WST M&C
Density Elements 101 WST M&C
Speed/Velocity Element 101 WST M&C
Strain Gauge 101 WST M&C
Virbration Sensor 101 WST M&C
Video Camera 101 WsT M&C Vanous
103
Radar Gauge 101 WST M&C
Corrosion/Lavel Element none N/A
Pumps (Mixer, Motor+A24s, etc) | 101 WST lWaste Prepatation
Annulus Related Equipment
Temperature Elements All WSTA  (M&C Thermal Monitoning
Level Elemants nene N/A
Loak Detection Pt & Assoc Eq All WSTA __|M&C Leak Detection
Continuous Air Monitors All WSTA  |M&C lLeak Detection
Flow Control Valves All WSTA  |DST Ventilation System
Fans All WSTA [DST Ventlaton System
Temperature Switches 2 per Pit WSTA |DST Ventilation System
Misc Pumps, Heates Filters, stc All WSTA _ |DST Ventilation Svstem

1

Listing includes all DST components otc directly on or inside of DSTs but excludes control rooms etc  not physically located
with the tank
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