safety < performance < cleanup < closure

@Rﬁ Tank 48 Treatment Process

CEVELLELR U
Remediation

We do the right thing.

EM Technical Exchange

November 17, 2010

— “T_ \ P

W 4 ToAVAR
= — '-u-..'f_-"‘.
Tiw - T !
N oo AR
4 ",( N
o o
e A RN
S,

Karthik Subramanian
Savannah River Remediation
Chief Technology Officer

Y
<

John Contardi
Savannah River Remediation
Project Engineering Manager

SRR-MS-2010-00248

SAVANNAH RIVER SITE = AIKEN, SC = WWW.SRS.GOYV




(SRR sxmpan e Overview

We do the right thing.

e Mission and Process Overview
* Project History

« Key Technical Topics
— Testing and Technology Development
— Engineering Scale Technology Demonstration
— Design Optimization
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'@R@ Romediation Background — Objective

We do the right thing.

« Tank 48 is a 1,300,000 gallon new style HLW tank

« Contents:
— 240,000 gal HLW
— 22,000 kg Tetraphenylborate (TPB) solids from the ITP
process, 1.7 Ci/gal Cs-137
 The organic presents a unique Tank Farm hazard
— Deflagration potential
— Tank segregated from all others
— Non-productive tank space

* Project objective

— Destroy organic waste through Fluidized Bed Steam
Reforming and disposition resulting product through DWPF

— Generate usable HLW tank space, system planning
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@Rﬁ Romediation Tank 48H Contents

We do the right thing.

e Physical
— 250,000 gallons
— Specific Gravity — 1.165
— Insoluble solids — 3 wt%

e Chemical

— 21,800 kg Potassium Tetraphenylborate
(KTPB)

— 0.15 wt% Monosodium Titanate (MST)
- >1M OH

— ~ 1,350 curies alpha

— 400,000 curies Cs-137

— 3.8M Na
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(SRR cmmhaver H Tank Farm -- East Hill
We do the right thing.

241-96H Tank 48H
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SRR:ues  FBSR Process Flow Diagram

We do the right thing.
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@R@ remeaition | FBSR CONCEPTUAL LAYOUT

We do the right thing.
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3-D Model of Tk48 FBSR
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SRR ciaton™ Project History

We do the right thing.
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Tank 48 Prose i

Testing Te:

Chronology wno e
Time Line for Cost Range: $100M - $150M - ¢

Basis:
* ~$76M Subcontractor ROM
LeSSOﬂS Learned - 3/08 Subcontract Award COR=]

Waste Testing

FY2002-FY2005

FBSR assessed as
more mature Management
technoloay. Panel Review

FBSR Recommended
as Best Business Choice Due to

Confirmed ITR
Recommendation of FBSR Technology

FY02 SEE

- 70, Technical Maturity
s F;OS SEE Readiness
N. Re aualuation FBSR Recommended|
; FHB ¢ o FYO5 SEE FBSR Recommended ASsesseny For Business.
ist « Re- i
cand* Re-evaluation Alltest acceptanceJ| @S Lead Technology Decision

of short list
candidates

criteria met 9/09 EAC Range: $7~ iM - $138M
B=si="
Initial '
FBSR

Testing ||
FY06 SEE
b C,BES Initial FY06 Final SEE )
- Aggregation WAGHTesting B FE'.SR " _Ealsnee of FBSR EPC SIC
confirmed as R
basis for CD-0/1
JFA For TTT FBSR Proposal

Transmitted To DOE-SR

Preliminary FBSR Design
C A TTT

DOE 413 Descision Activities y.:
(mostex,
Initiative gy
DOE Actions/Direction - Separate Validation testing Refreshed FBSR Proposal

sy A - Reuse of existing TF facilities

Testing-Related Activities e s HEGR
: Subcontractors EPC Proposal 10/08 EAC Range: $146.4M - $180M
. . . Sole Source L e
Technical Studies/Evaluations e — Submitted By TTT® Basis:
Proposal * $50M Subcontractor Proposal
Transmitted + 10/08 Subcontract Award

Procurement-Related Activities

(next most
expedient)

4/08 EAC Range: $166M - $198M
Basis:

* $71M Subcontractor Proposal

+ 10/08 Subcontract Award

WSRC Response on
Impacts of Open
Procus t

Critical Path Contributors |

SEE Downselects to T ITR and CRESP Recommend FBSR DOE-SR Releases Procurement :|
and WAD | A "

y FBSR CD 0 & 1_are ready [ DOE-SR Directs additional Testing J
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4+ performance <+ cleanup < closure




Testing and Technology
Development

' s RR ‘ Savannah River
k | / Remediation

We do the right thing.

e Testing and Technology Selection

 Engineering Scale Technology
Demonstration

« Agglomeration

* Line Pluggage

e Coal Carryover

e Corrosion and Materials of Construction
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@R’m Savannah River

) Remediation FBSR Testing Chronology

We do the right thing.

Sit—b —wi?—#‘z—ﬁi?—»"z—ﬂi?

*SRNL *Hazen *SRNL “Hazen
*Sealed Crucible +15" DMR «Bench Scale Reformer U iR
*T48 Simulant *Eng. Scale «(BSR) *Eng. Scale
» Carbonate / Mineral «T48 Simulant «T48 Rad Waste *T48 Simulant
*Product « Carbonate Product « Carbonate Product Integrated Ops

 Carbonate Product

*SAIC / STAR «SRNL eHazen
*INEEL «Sealed Crucible 15" DMR
*6" DMR Pilot Scale «T48 Rad Waste *Eng. Scale
 Carbonate Product *T48 Simulant
«Carbonate Product Sustained Ops
* Carbonate Product
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FBSR Technology Development - Testing

' s RR ‘ Savannah River
k | / Remediation

We do the right thing.
Study Simulant or Performing Resulting Product(s)
Radioactive Organization + Year
Sealed Crucibles Simulant SRNL (2003) Carbonate
Pilot Scale (6” Simulant SRNL + INL + SAIC- Carbonate
DMR) STAR + TTT (2003-4)
Hazen Research Simulant SRNL/SRS + TTT Carbonate
Inc. (15” DMR) (Scoping (2006)
Study)

Sealed Crucibles Radioactive - SRNL (2008) Carbonate
Shielded Cell Actual T48
Facility (SCF) Waste
Bench Scale Steam | Radioactive - SRNL (2008) Carbonate
Reformer (BSR) in Actual T48
SCF Waste
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' s RR ‘ Savannah River
k | / Remediation

Alternative Analysis

We do the right thing.
FY02 FYO03 FYO05 FY06 FY06 FYO07 FYO07
SEE [ SEE SEE [ SEE [ Independent | Final SEE Formal Reviews
Technical
y Review Consortium of Risk
Short List for Evaluation with
testing: Y Stakeholder
*FBSR Confirmed FBSR & Participation
*Fenton’s Wet Air Oxidation
*Hydrolysis viable, FBSR most Technology
«Thermal ¥ mature, 15 Readiness
Oxidation Top2. recommendations Assessment
*Aggregation
*In-Situ ¢
Thermal Y Resulted in well
Oxidation Top2: defined Technology
'Aggreg’atlon Maturation Plans
*Fenton’s v for FBSR and Wet
Top3: Basis for Air Oxidation
*Aggregation CD-0/CD-1
sWet Air Oxidation v
FBSR FBSR - Primary Technology
Wet Air Oxidation - Backup
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@Rﬁ Savannah River Phase Il/lll Engineering Test

’ Remediation

Program

We do the right thing.

« Verification testing of the THOR® FBSR process
 Phase 2 testing

— Demonstrate the capability of the Product Handling
System (PHS) to collect, transfer, and dissolve the
solid product generated by the FBSR process.

 Phase 3 testing

— Develop product solublility and other
physical/chemical characteristics

— Demonstrate the capability of the FBSR integrated
with the PHS
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@Rﬁ remeacion . Phase 1/l Engineering Test Results

We do the right thing.

 Demonstrated
— Sustained operation (5 days) and organic destruction

— Large scale dissolution of dry product and provided
physical characteristics of slurry (SRNL)

— On-line particle size determination of DMR product
solids

— Benzene generation less than 3% LFL

 Technical Issues
— Agglomeration
— Line Pluggage
— Coal Carryover
— Materials of Construction
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(SRR sxmpan e Test Results and Issues

We do the right thing.
Adglomeration Line Pluggage
* ISSUE: Agglomeration could lead to DMR shutdown » ISSUE: Line pluggage was observed in the dry
and cleanout from off-normal events. product lines and in the DMR off-gas line
* ACTION: Prevention through design and mitigate » ACTION: Prevention through design
*Prevention: = DMR Disengaging Section Cooling
-Interlocks (e.g., Temp, Flow) -CFD modeling for appropriate nozzle configuration and flow
-Support system reliability (N2) rate
-Design Review Process -Insulate & Heat Trace to Prevent Condensation
=Implementation: -Nitrogen Purging of Lines
-Training and Procedures -Appropriate Line Sizes
=Mitigation: -Design Review Process
-Dissolution of agglomerate * Mitigation
- Flushing .
Coal Carry-Over Materials of Construction
* ISSUE: Incregsgd coal content in the product « ISSUE: ESTD testing identified the potential for
* ACTION: Optimize design and LW system sulfidation and pitting corrosion
capability - ACTION: Mitigate corrosion potential through

= Project optimization: Increase the DMR height
-Reduce elutriation of particulates containing coal

= System planning: Sludge batch planning/DWPF WAC
-Evaluate Tank Farm and DWPF coal capability

selection of MOCs and design
* Project Path Forward:
-Selection of C276 and 625 alloys
-Refractory line vessels
-Inspectable/maintainable/replaceable components

% Environmental Management
safety < performance < cleanup %

closure

16




(SRR sxmpan e Process Optimization

We do the right thing.

e Based on the integrated design review of
Preliminary Design, the FBSR weight and
space could exceed existing building
limitations

« Multiple opportunities have been pursued
to optimize design
— Alternative disposal options for OGF solids
— Catalytic thermal oxidizer
— Electrically heated CRR (CRRe)

%u Environmental Management
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(SRR sxmpan e Process Optimization

We do the right thing.

« Key optimization attributes
— Weight reduction
— Space minimization
— Cost and schedule

 The CRRe is the preferred alternative and
preliminary design documentation is in
development

* A systems engineering evaluation will be
performed to identify the optimum
alternative
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(SRR sxzmmanmver

We do the right thing.
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SRR)uis  Agglomeration in the DMR

We do the right thing.

Agglomeration Resulting from Loss of Steam during Phase 3 Testing

DMR access door,
refractory block removed

Two large agglomerations:
Approx. 6” X 12”
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Materials of Construction

Corrosion Coupons

OGF
0GC
HTE ® 200-250C =
400-500C 200-300C ﬂ]]ﬂ[[ﬂ' To HEPAS
L e
WFT Carbon = - 800C
Ambient & DMR Media(—gs 5 920C
CRR
Alkaline 640C DMR Additive *
Slurry & CRR Media r’ To Tank Farm
PH=14 950
3wl% | ~035gpm | > [0
- — <€ Glycol
solids 6800 02 a50C e 0: it o~ ——
<35C - , Water
® Steam, N2, o
Y
Test Temperotures Design Data
DMR Bed 640-674C DMR, -29C<T«770C, Opsig-Pi<|8psig, Pe=0psig
DMR Freeboard 581-605C PGR, T<750C, Pi=|3psig, Pe=0psig
DMR Qutlet 516-542C CCR=177

5 year Design Life
2 year Operational Life

= 247 Operation with 90% Duty Cycle
o Cou pon Locatlons 759% utilization with 10% duty Downtime and 15% WSRC downtime
Rate=184000gallyr=035gpm
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LR ) Remediation Corrosion Coupons

We do the right thing.

CRR #RecBOARD
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(SRR sxzman e ACRONYMS

We do the right thing.

« CHA Consolidated Hazards Analysis

 CRR Carbon Reduction Reformer

« CSEP Coal Separator unit

 DMR Denitration and Mineralization Reformer
« ESTD Engineering Scale Technology Demonstration
 FBSR Fluidized Bed Steam Reforming

« MOC Materials of Construction

« OGC Off Gas Cooler

e OGF Off Gas Filter

e PDT Product Dissolution Tank

« PHS Product Handling System

« PSF Product Separation Filter

e SRNL Savannah River National Laboratory
 TPB Tetra phenyl borate

« WAC Waste Acceptance Criteria
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