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SYSTEM DESCRIPTION FOR THE DOUBLE-SHELL TANK 
CONFINEMENT SYSTEM 

1 0 INTRODUCTION 

1 1 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 
requrements (i e , subsystem specification), as necessary, for the DST Confinement System 
This system description fully identifies the equipment and system boundanes of the DST 
Confinement System 

1 2  EXECUTIVE SUMMARY 

The system descnption 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 
(Smith 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, isolation valves directly 
attached to risers or in close proximity to risers, concrete pads provided to support pumps, air lift 
circulators, sensors embedded in 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 is 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 is, therefore, not necessary 

1 1  
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1 3 DOCUMENT ORGANIZATION 
The remainder of this document is organized 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 



RPP-5622 
Revision 0 

2 0 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 Rtver Protection Project (RPP) mission described in the Tank Waste 
Remediation System Mission Analysis Report (Acree 1998) The purpose for the DST System, 
according to the DST System Specification, is 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 in 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 in and out of the DST System is shown in the DST 
Interface Diagram (Figure 2 0-2) Specifically, the DST Specification established functions to 
“Store Waste in East Area DSTs” and to “Store Waste in West Area DSTs ” 

A DST Storage System architecture to accomplish the waste storage functions was 
established in 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 

2 1  
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3 0 DOUBLE-SHELL TANK CONFINEMENT SYSTEM DESCRIPTION 

3 1  OVERVIEW 

architectures as the basis for descnbing the DST Confinement System This analysis included 
reviews of the Functional Analysis for Double-Shell Tank Subsystems (Smith 1999), the Tank 
Waste Remediation @stem Architectural Tree (Peck 1999), and all waste storage tank (WST) 
and Waste Storage Tank Annulus (WSTA) H-14 drawngs as summanzed in Appendix A A 
comprehensive list of structures and components associated with the DSTs was developed via 
this review, and is discussed in Section 3 3 

An analysis was performed to define Confinement System specific functions and 

3 2 DOUBLE-SHELL TANK CONFINEMENT SYSTEM DEFINITION METHOD 

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

A waste confinement function is not included in Smith (1999) and, considenng that waste 
storage functions are considered to be a collection of control activities, it can be concluded that 
waste confinement in the DST System is the passive act of enclosing (isolatingholding) waste 
stored in the system It can therefore be concluded that the sole purpose for the DST 
Confinement System is to passively hold and isolate the waste stored in the DST System, as a 
platform from which all other active DST functions wl l  be performed 

Based on these functional considerations, the boundaries of the DST Waste Confinement 
System were established by determining all DST components or architectures associated solely 
with confinmg waste wthin DSTs The process and cnteria for identifying DST Waste 
Confinement System components are summanzed in Figure 3 2-1 

3 1  
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Process 
Figure 3 2-1 Double-Shell Tank Waste Confinement System Archtecture Jdenhficahon 

Sori DST Compncnlr 
(Equpment) Shown on 
WST and WSTA H 14 
DrWl"g3 

DST = Double-shell tank 
WST = Waste Storage Tank 
WSTA = Waste Storage Tank Annulus 

3 2  
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DST Component 

3 3 DOUBLE-SHELL TANK CONFINEMENT SYSTEM DESCRIPTION 

Implementing the methodology described in Section 3 2 yielded the findings shown in 
dekul in Appendix A, and summarized in Table 3 3-1 Given these findings, a composite 
summary sketch of a DST as depicted on the WST and WSTA H-14 drawngs 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 

System Function 

Prunary Tank (Intenor Shell) 
AnnulusLeak Detection Pit 
Secondary Tank (Exterior Shell) 
Remforced Concrete 
(Includmg Imbedded Sensors) 
Risers I Tank Penetration I Air Lift Circulators I DST Confinement Svstem Waste Confinement (Air Lift 

DST Confinement System Waste Confmement 
DST Confinement System Waste Confmement 
DST Confmement System Waste Confmement 
DST Confinement Svstem Waste Confmement 

I (Includmg Isolation Valves) Circulators are for Waste Cooling but are shvcturally 
 art of the DST and not considered  art of other I 

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

3 3  
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Table 3 3-1 can be summarized as follows the DST Waste Confinement System is 
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 nsers including riser extensions and pads provided for pump 
installations, and penetrations, all ALCs, and the leak detection pit When the isolation valve 
occurs immediately at or near the riser, the first isolation valves encountered when moving out 
from the confinement vessel are included as p a t  of the Confinement System Isolation valves 
occuring away from the Confinement System riser are not part of the Confinement System For 
example, isolation valves located away from the originating riser, 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 pit 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 in 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, is shown in Figure 3 3-2 

As a subsystem withm the DST System, the DST Waste Confinement System interfaces 
with other DST subsystems as shown in the DST Confinement System Interface Diagram 
(Figure 3 3-3) These interfaces include the passing of material 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 

3 5  
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4 0 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 containing waste Other systems are attached to or 
inserted mto the DST Confinement System to accomplish the Waste Feed Delivery mission The 
DST Confinement Systems, as already existing structures, wll not require modification, etc to 
accomplish their waste confinement task A formal specification for the DST Confinement 
System is, therefore, not necessary 

The DST Confinement System is defined as follows 

The DST Confinement System includes the primary (inner) steel 
shell secondary (exterior) steel shell intermediate annulus area 
between the shells reinforced concrete base and concrete 
surrounding the secondary steel shell all tank penetrations and 
risers including riser extensions pads provided for pump 
installations and isolation valves attached to or located 
immediately adacent to risers air lrfr 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 in concrete 

W l e  the task of confining DST wastes and architectures for accomplishing this task 
exists, there are no corresponding functions included in the functional breakdown of the Store 
Waste function It is suggested that the Functional Analysis for Double-Shell Tank Subsystems 
(Smith 1999) be revised to include functions for confining waste in the DST system, as 
subfimchons under Store Waste 

4 1  
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APPENDIX A 

H-14 DRAWING REVIEW FINDINGS OF ARCHITECTURES PHYSICALLY 
ASSOCIATED WITH DOUBLE-SHELL TANK STRUCTURES 
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Tank Farm 

Drawings Reviewed 

Drawing title Drawing 
number 

AP 

AP 

1 - I Tank Farms System P& ID DramnglSystem Legend 1 H 14 020000 

Waste Storage Tank Annulus Instm Sys (WSTA) O&M Sys P&ID H-14-020503 

Waste Storage Tank INSTM System (WST) O&M System P&ID H 14 020603 

I AN I Waste Storage Tank INSTM System (WST) O&M System P&ID I H-14-020601 

AY 

A2 

1 ~~ AN ~ 1 Waste Storage Tank Annulus System (WSTA) O&M System P&ID I H-14 020501 

IEFD AY Tank farm H-14-64400 

Waste Storage Tank System (WST) O&M System P&ID H 14 020607 

1 AN I Dome Penetrahon Schedules (WSTnVSTA) Tank 241-AN-XX I H-14-010501 

SY 

SY 

Waste Storage Tank Annulus System (WSTA) O&M System P&ID 

Waste Storage Tank Annulus System (WSTA) O&M System P&ID 

H-14 02063 I 

H-14-02053 1 

1 AW I Waste Storage Tank INSTM System (WST) O&M System P&ID 1 H-14-020602 

Waste Storage Tank Annulus INSTM System (WSTA) O&M H-14-020502 
System P&ID 1 Aw 1 

I AZ I Waste Storage Tank Annulus System (WSTA) O&M System P&ID I H-14-020507 
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DST Comvonent ANTank System System Fnnchon 

P n m w  Tank Ontenor Shell) 
AnnulnslLeak Detechon Rts 
Secondary Tank (Extenor Shell) 
Reinforced Concrete 
ncludinp Imbedded Sensors) 
Rmers / Tank PenetraQon 
ncludma Isolatron Valves) 
Air Lifl Circulators 107 

WST 
WSTA 
WSTA 

WST 
WST & 
WSTA 
WST Waste Coolinp. 

DST Confinement Svstem Waste Confinement 
DST Confinement Svstem Waste Confinement 
DST Confinement Svstem Waste Confinement 
DST Confinement System Waste Confinement 

DST Confinement System Waste Confinement 

Level Elements All but 107 WST 
Iemveratnre Elements All WST 
doisture Elements 102 WST 
'ressure Elements 102 WST 
u'irbrahon Sensor none 
Video Camera 103 WST 

104 
in5 
in7 

CorrosiodLevel Element 107 WST 
Pumps (Mixer. MotorCAZOs, etc ) 107 WST 

M&C Waste Level Monitonng 
M&C Temperature Control 
M&C 
M&C 
NIA 
M&C Various 

M&C Waste level 
Waste Preparation 

*Li&ng includes all DST components etc directly on or inside of DSTs but excludes control rooms etc not 
lhysically located with the tank 

DST =Double shell tank 
M&C = Monitor and Control 
WSTA Waste Storage Tank Annulus 

Level Elements 

A 4  

none lN/A 
Leak Detection R t  & Assoc Eq All WSTA M&C Leak Detedion 

Contrnuous Air MoNtors 
Flow Control Valves 
Fans 
Temverature Swtches 
Misc Pumps. Heates, Filters. etc 

All WSTA M&C Leak Detechon 
All WSTA DST Ventilation System 
All WSTA DST Ventilallon Svstem 

2 per R t  WSTA DST Venthtion Svstem 
All WSTA DST Ventdation Svstem 
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(Includmg Imbedded Senson) 

(Including Isolation Valves) WSTA 
. Air Lift Circulators none NIA 

Risen I Tank Penetration All WST 8 DST Confinement System Waste Confinement 

AP Tank Farm Components 
te Storaee Tank Annulus H 14 drawings) 

System Funchon 

Level Elements 

Temperature Elements 
Moisture Elements 

Virbration Sensor 
Video Camera 
CorrosionlLevel Element 
Pumps (Muer. Motors. etc ) 

Pressure Elements 

I 

All WST M8C Waste Level Monitoring 

All WST M8C Temperature Control 
102 WST M&C 
102 WST MBC 
102 WST M8C 

none N /A 
none NIA 
102 WST Waste Preparation 

lntank Equipment 

Listing includes all DST components etc directly on or Inside of DSTs but excludes control room etc not physically located 
wtth the tank 
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Moisture Elements 
Rersure Elements 
Vlrbntion Sensor 
Vldeo Camera 
CorroslonlLevel Element 
Pumps (Mixer. Motors. etc ) 

(Intank Equlpmnt  

none N IA 
none N IA 
none NIA 
101 WST MBC Various 
none NIA 
" O W  NIA 

Temperature Elements All 
Level Elemenk All 

Leak Detection P I  8 Assoc Eq All 
Conbnuous k r  Monlton All 
Flow Control Valves All 
Fans All 

TemDeraWre Smtches All 
Misc Pumps, Heates, Filers. etc All 
Radiation Monitor All 

A 6  

WSTA M8C Thermal Monitoring 
WSTA M8C Waste Level Monitoring 

WSTA M8C Leak Detection 
WSTA M8C Leak Dstedion 
WSTA DST Ventilation System 
WSTA DST Ventilation SVstnm 
WSTA DST Ventilabon System 
WSTA DST Ventilabon System 
WSTA M8C Leak Detemon 
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DST Component AY Tanks Systeni System Funchon 

Pnmary Tank llnterlor S h e l l )  WST DST Confinement S y s t e m W a s t e C o n f l n e m e L  
L n u l u W L e a k  Detectlo" Pn .&: .=-. &nfnemenrSyatemWaste Confnement j 

Temperature Elements All 
Leak Detector Element All 
Level Elements All 

Strain Gage All 

Leak Detecbon PH 8 Assoc Eq All 

Secondary Tank (Exten- . + A l l -  WSTA .=Confinement Svstem Waste Conflnement t Reinforcea Concrete AI WST DST Confinement System Waste Confinemen( 

WSTA M8C memi Monitoring 
WST M8C Waste Level Montoring 

WSTA M8C Waste Level Montoring 

WSTA M8C Waste Level Montoring 

WSTA M8C Leak Detection 
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DST Component Tank system System Funcnon 

DST Structure 
Prirrmw Tank (Interior Shell) I All I WST IDST Confinement S p t m  Waste Confinement 

Ilncludlng Imbedded Senson) 
Rlwrs I Tank Penetration 

(Including Isolation Valves) 
Air Lnt Circulators 

1 A n n u l u a / y  DOF-PL . .+MA WSTA I DST Confmment System Waste Confinement 
Seconds Tank E x 3 e r I o M  All ,. . WSTA DST Confinopnt Sworn Waste Confinement 

2 
All WST 8 DST Confinement System Waste Confinement 

102 WST Waste Cooling 
WSTA 

I Relnformd Concrete 1 All I WST IDST Confinement System Waste Connnement 

Intank Equipment 

Annulus Related EuulDment 
T e m p e r a h  Elements I AN 1 WSTA IMBC Thermal Monitormg 
Level Elemnts none I I NIA 

Leak Detection Pd 8 Assoc Eq I All 1 WSTA lM8C Leak Detection 
ConUnuour/\lrMonltors. - ~ 

Flow Control V a l v . 5  

Lktlng includes all DST components etc directly on or inrlde of DSTs but excludes wntrol rooms etc not physically located 
with the tank I 
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