TN ¥ ' B Savannah River

Weclear Solstlions LLQ
Aoy Esmiad Rerteaatdo,

/Il NI A =q

National Nuclear Security Administratiol

Implementation of
Safety In Design
for the
VWasterSolidificaticon Btncing
Prejeet

DenpnIs;Conrad Sterling Rebertsen
WSB! Design Authenity Engineer WSB! Design Authenity: Manager
Savamnan Riverr Nuclear Selutions SavamnanRiverrNuclear Selutiens

September 15, 2010
DOE ISM Chiampiens Workshep
The Safety Component of Design

=>



1N ¥ v Q’ﬂ Savannah River

AN~ : : Savannah River
National Nuclear Security Administration B I O g r a p h I e S

Dennis Conrad

Over 33 years of nuclear industry experience covering a variety of

processes including Reactors, Separations, and Waste Management
‘ with 16 years in technical management and 17 years in engineering.
Have served on project teams for the past 13 years. Education
consists of a B.S. in Physics from Georgia Institute of Technology and
an M.S. of Physics from Purdue University. Currently providing
engineering support for the WSB project providing direction for Safety
P\ ‘Im Document development and configuration management.

Sterling Robertson

Over 30 years of nuclear industry experience including Metallurgy
Laboratory, Reactor Materials, Tritium, Chemical Separations, Waste
, Management and Environmental with assignments in Engineering,
- Operations, Safety Basis and Project Management. BES in Mechanics
WL and Materials Science Engineering from the Johns Hopkins University.
Currently Design Authority Manager for the Waste Solidification
Building Project.
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I expect safety to be. fully integrated into design
early in the project. Specifically, by the: start of
preliminany/ design;, I expect a hazard analysis of
alternatives, ter e complete and the safety
reguirements for the designite be estaklishead:. |
EXpPEect both the project management and safety,
directives to)lead projects onl the rght path se: thai
safety Issues are identifiedrand addressed
adeguately eany iR the preject design.”

Deputy Secletany: of Energy.
December 5, 2005
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WSE' Project Ovenrview
s Process Information
a Safety Systems

Impacts’ off DOE-STID-1189 te) the WSB: Preject
at- CID-2/3

x Timeline
» |mplementation Details

Lessons Learned
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WSB Functions

HIgh activity: (CAm=24'1) and oW actvity,
IguId Waste receipt and storage

Liguid - waste: treatment (Wastewater
treatment: permitted fiacility)

s EVaperation fier liguidiwaste: decontamination

s Concentrated Waste: selidification: by,
cEmentation

\Waste' packagingland shipment for
disposal
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PreCESS! Elow
Effluent Hold Tank

LA Head Tank
: LA Evaporator @
Receipt Tanks P
ToETP
B U NeutraI/Cement Return to H/A
Head Tks (2)

Caustic and Acid
PDCF Lab @ LA Bottoms

'D 29

Cold Chemicals

HA Cond Hold Tank
HA Head Tank HA
Evaporator
LA
: HA Neutral/Cement Cement
MFFF Stripped U Head Tks (2) Process

To LLW
LLW 55-gal Repository
HA Cement Containers Via E-Area
HA Bottoms Tank Process E E E

MFFF High Alph Return from Effluent
ks E E E To WIPP

Hold Tank TR -
c 5 5.5 gal = ViaE-Area
ontainers
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WSB Description

IHazard Categoery 2 Eacility: (per DOE-STD-1027)

PC3+ seismic criterna and PC3i for ether NPHifior Safety equipment
credited i NPH related DBAS

=>30,000 sg. ft. structure of reinferced concrete that 1s NPH qualified
10 survive seismic and tornade events

HA processiin stainless steel lined reinforced concrete seismically
gualified precess: reem with seismically: gualified fire barrier walls

NEPA code compliant Wet pipe fire suppression system throughoui
WSB

Active Confinement Ventilatien Systems threugheut facility: (Precess
Vessel Ventilation System, Roem Ventilation Systems,
Glovehox/IHoed Ventilation Systems, Building Ventilation; System)

HA precess tanks, vessels and piping PC3+ seismically: gualified

LA PreCESS, tanks; vessels and piping PC2 seismically: gualified
(negligible source term)
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Reinforced concrete seismic and ternado-resistant bullding
structure

Reinforced concrete seismic tharee hour fire harmer walls
(surreunding HA Process Rooms, Cementation Areas &
each Process; \Vessel Ventilation System)

Stainless steeliseismic HA tanks, pipingl andl Vessels
Eire resistant construction inf HA pProcess roems

Jacketed tramsfer lines seismic (MEEE e WSB, samples,
and Precess leom to CEmentation)

3 Enclesures (Cementation, Sample and Lakh)

Overfiow lines HAW: vessels, tor prevent spills, and protect
time ter CLEL
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Eire Suppression: inf HA Precess Area and Cementation
Areas (ot credited for pest-seismic fire)

IHA Process Roem andl Enclosures Ventilatien System
(net credited for post seismic event)

Diesel Generator

IHA Process Vessel Ventllation System (credited fior post
seismic hydrogenr explesion prevention newever,
filtration not credited fier pest-SeIsmic fire release
mitigation)

Evaporater Interlecks fior red ollfexplesion prevention

SC Evaperator Vent Path for red ollf explesion
prevention
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Time Line

Einal [Designire-started— 8/06

PDOE-STID-11891ssued — 3/08

PDINESB! dedicated project: review! & NINSA
direction torimplement DOE-SIID-1189 — 4708

Designi complete — 5/08
CD-2/3 Package including PBSA sumittal — 7708
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“Keys to Successful 1189
Implementation Stratea)

SRS enginecrng practices required eanly
Integration off safiety with design

SRS andi NNSA Werked clesely together
With safety: strategy. development: and
Rtegration

Reasoenakle censervausms: employed: early.
ORI Withr satety: analysis and contrel
Selection
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TA NS 2\ Project & Safety Timelines b
Jlepic | Project Safety Risk
201002 May'— HC-2 July — ROAR Rev. 0
Determination Sept — ROAR Rev. 1

May — Preliminary. Nov — ROAR Rev. 2
Hazards Evaluation

Rev. 0O
June — PHE Rev. 1

20]0)c el G2 Jan — PHE Rev. 2 Dec — ROAR Rev. 3
Preliminany” | Fepy — Safety Basis
Design Implementation Plan
Initiated Rev. 0 & PDSA draft
July — stiart
Preliminarny. | june — PHE Rev. 3
Desiys Sep — FPD direction
Complete on seismic
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llepic | Preject Safety Risk
200)0) Fel — Project
Suspended
2005 Suspension
20)0]5; Feb — Noev — DNESB
Preliminany. Recommendation
CD-2 2004-2 evaluation
submiittal started
Oct — Design
lleam re-
estanlished
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llepic | Project Safety Risk
2007 |CDb-2/3 Jan — Consolidated

PEeIng Hazards Analysis

pursued Precess initiated

April — Safety Basis
Strategy Rev. 0

May — Drafit CHAP
ISsued

October — Safety
[Design Strategy.
Rev. 0
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Jlepic | Project Safety Risk
210)0)2] July — CD-2/3 | Mar — DOE-STD-1189 June — ROAR
package Issued Rev. 4
sulmiital Apr — DNESB Project Nov — ROAR
Review & NNSA Rev. 5

decision te implemenit
DOE-STD-1189

May — CHAP Rev. Orand
DOE-STD-1189 impl.
strategy approved

June — CHAP Rev. 1

July — PDSA issued and
SDS Rev. 1

Nov — SDS Rev. 2
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SRINS Engineering| Practices Generally,
Address STD-1189 Elements

Multiaisciplinany teams; perienmn; Conselidated
IHazard Analysis (CHA)

= Vulnerability analy/ses

x DBA Used ek preliminan/ hazard analysis
identification

s EQuIipment ftinctienal classification

s Design lnazard amnalysis

Risk' & Oppertunities analy/sis

2010 DOE ISM Champions Workshop

The Safety: Component of Design

September 15, 2010

17 Dennis Conrad & Sterling Robertson

ose



IR § yc\w

VA WS WSB Safety ) S

PDecumenitation
Safety’ decumentation’ develeped for WSE
s Preliminany Decumented Safety: Analysis
x Facllity, dese calculations
s NUuclearr Criticality, Safety Evaluation
s Active confinement system evaltation
x Unmitigated & mitigated conseguence: analysis
n Design’ Process Hazards Review.
s Fire Hazards Analysis
s Radiolegicall Saboetage: Analysis
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Develop & Implement Contrels
Base safety documentation development on conservative inputs — don’t
sharpen the pencil

Based on the safety documentation developed, implement facility
features to minimize dose to:

= Off site public
= Co-located Workers
= Facility Workers — classify
Active Confinement Ventilation System

= Ensure that the building ventilation is maintained during identified
accident scenarios

Fire Protection Systems

= Credit structures for NPH events and fire suppression for non-NPH
events
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Implementation’ attherzed throughfiermal
documented change contrel precess

EStallished scope/strategy’ (What ter Include as
apprepriate: for final design Wialle “respecting”
Project timeline) fier modification off PDSA

Perform evaluations; anad’ reviews

Revised PDSA to include DOE-STiD-1189
Implementation’ required chamnges
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Instead ofi rewrting PDSA 10, match [DOE-SID=
1189 format guidance, utilize: crosswalk te “map*
existing content te DOE-SID-1189 format
eutline

Only the deliverahles that DOE-SIiD-1189
feguires, for final designi were censidered. Eor
example a DOE Order 420.1B crosswalk, CSDR,
PSDR) Were noet included

NoI Update; st needed ter Safety: Basis: Strategy/,
QAP, EDD;, SDD;, or Risk Assessment
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Add Chapter 18 te PDSA te lllustrate compliance
withl DOE-SIFD-1189 te include

s [lable’ eff revised unit curie conseguence caleulation
firom 1189 X/Qrmethodology.

a [Discussion off additienal events; that reguire: contrels

s Chemical evaluation

x A format/centent cresswalk between 3009 anad 1189
x A Seismic Analysis Cresswalk

a CIPT and SDITF crosswalk

= Reference SE List, Draft procedures, and Operator
Qualification reguirements
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Chemical Analysis did not identify: the needi for any’ controls

Eire scenaro dose value of 7.3 Remi exceeds; 5 Rem, Safety Significant
controls were justified

Ildentified 10radditional events, requiring SS' contrels; for the co-located
Worker

s The confinement ventilation system: proved adeguate for 4 events
s e precess vessel ventilation systen adeguate for 1 event
a  [he transferline and jacket were adeguate: for 4' events

s Revisited accident scenaro assumption to prevent exceeding CVW dese
limits for 1 event

Previeus seismic amnalysis was, conservative relative to DOE-STD-1189
methedology.

Existing) SRS methods for Integration of Safety with Design met intent: of
DOE-STD-1189 fer early identification ofi safety requirements and effective
teaming of stakehoelders
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Early:and ofiten integration: of safety: Withr design
nelps te avoldilast minute surprises; (WSB
experienced only miner chamnges)

Strong and effective relationsnips ELWEEN |
contractor, custemer and “regulaters: are: essential

Communicate, Communicate, Communicate

A reasonainly consenvative, don't shanpen the pencil
appreach, werked very well (Choeoese where to spend
VOUIF e and meney — 6n contrels e on
calculatiens)

Creative strategy fier “L1th Reuir® Implementation
successful
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Contact Information:
Dennis Conrad, (803) 952-4624,
Sterling Robertson, (803) 952-3659,
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