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Executive Summary 

The Defense Nuclear Facilities Safety Board (DNFSB) Recommendation 2004-2 
Independent Review Panel (IRP) reviewed the Advanced Mixed Waste Treatment Plant 
(AMWTP) Ventilation System Evaluation report utilizing the process and criteria 
outlined in Department of Energy (DOE) Ventilation System Evaluation Guidance for 
Safety-Related and Non-Safety-Related System (2004-2 Ventilation System Evaluation 
Guide): 

The AMWTP is a ~ a z a r d  Category 2 nuclear facility designed with a combination of 
passive structures and ventilation systems for contamination control and worker 
protection. .The facility utilizes "zoned" ventilation systems which ensures that airflows 
fiom areas of low potential contamination (zone 1) to areas of higher potential 
contamination (Zone 3) are maintained. The process was designed to allow large items 
(i.e., boxes and drums) to be transferred from clean to highly contaminated areas quickly 
and efficiently to support the required production rates. 

The facility Documented Safety Analysis (DSA) does not credit active ventilation 
systems for mitigation of analyzed hazard release events and therefore does not classify 
the system as safety significant or safety class. The boundary of the Zone 3 cells are 
identified as safety significant passive confinement boundaries in the DSA to ensure that 
in the event of an accident or abnormal condition resulting in shutdown of the ventilation 
system the passive confinement boundary will allow sufficient time to allow workers to 
evacuate the area. 

The Facility Evaluation Team performing the ventilation review evaluated the DSA 
accidents to identify the ventilation performance requirements and potential impacts of 
potential accidents on the public and workers. The review confirmed that no potential 
unmitigated releases exceeded DOE'S evaluation guidelines for the public and that 
accidents that could result in releases impacting workers were appropriately controlled. 

Although the active ventilation system is not relied on to mitigate accidents, in 
accordance with the 2004-2 Ventilation System Evaluation Guide for Hazard Category 2 
facilities, the performance criteria for safety significant ventilation systems were used to 
evaluate the ventilation system. The conclusion of the evaluation was that the design 
features of the facility ventilation system meet the performance criteria for safety 
significant ventilation systems, as specified in Table 5.3 of the 2004-2 Ventilation System 
Evaluation Guide. 

The IRP concludes that the AMWTP ventilation systems evaluation was performed in 
accordance with the criteria in the DNFSB 2004-2 Ventilation System Evaluation Guide. 



Results of Independent Review Panel's Review of the Idaho Operations 
Office Advanced Mixed Waste Treatment Plant Ventilation System 

Evaluation Report 

1 INTRODUCTION ' 

The Defense Nuclear Facilities Safety Board (DNFSB) Recommendation 2004-2 
Independent Review Panel (IRP) reviewed the Advanced Mixed Waste Treatment Plant 
(AMWTP) Ventilation System Evaluation report utilizing the process and criteria 
outlined in Department of Energy's (DOE'S) Ventilation System Evaluation Guidancefor 
Safity-Related and Non-Safity-Related System (2004-2 Ventilation System Evaluation 
Guide). 

As stated in Revision 1 of the DNFSB Recommendation 2004-2 Implementation Plan, 
the focus of the ventilation system evaluation is to: 

Verify that appropriate performance criteria are derived for ventilation systems 
Verify that these systems can meet the performance criteria, if applicable, and 
Determine if any physical modifications are necessary to enhance safety performake. 

The IRP team reviewed the AMWTP Ventilation System Evaluation report to determine 
whether it was performed in accordance with the 2004-2 Ventilation System Evaluation 
Guide; evaluate the appropriateness of the evaluation results and methods proposed for 
eliminating identified gaps (between the existing ventilation system and applicable 
performance criteria); and provide any additional input considered appropriate to the 
responsible program and site offices. 

2. FACILITY AND VENTILATION SYSTEM OVERVIEW 

The AMWTP is designed to contain processes for processing and packaging TRU waste. 
The AMWTP has been categorized as a Hazard Category 2 nuclear facility and a 
Documented Safety Analysis (DSA) has been developed for the facility which analyzes 
potential accidents and identifies hazard controls. . 

The main treatment facility for the AMWTP (WMF-676) is divided into three air 
confinement zones where Zone 3 has the highest potential contamination and Zone 1 has 
the lowest potential contamination. Dedicated supply air systems have been provided to 
serve Zone 1 and Zone 2 areas within the facility. The exhaust air systems serving Zone 
1, Zone 2, Zone 3 and glovebox containment areas have been designed to collect and 
remove radio'active materials and to maintain area containment to prevent the spread of 
contaminated air into potentially less contaminated areas. 

WMF-634 (characterization facility for the AWMTF) is also managed through the use of 
a "zoned" ventilation system. The system utilizes both differential pressure and flow to 



ensure airflows from areas of low potential contamination (Zone 1) to areas of higher 
potential contamination (Zone 3) are maintained. There are no Zone 3 cells within 
building 634 and the Zone 3 areas are gloveboxes or parts of gloveboxes, this makes the 
ventilation system simpler than WMF-676 with respect to control and monitoring 
requirements. 

The facility DSA does not credit active ventilation systems for mitigation of analyzed 
hazard release events and therefore does not classify the system as safety significant or 
safety class. The boundary of the Zone 3 cells in WMF-676 are identified as safety 
significant passive confinement boundaries in the DSA to ensure that in the event of an 
accident or abnormal condition resulting in shutdown of the ventilation system the 
passive confinement boundary will allow sufficient time to allow workers to evacuate the 
area. 

3.0 REVIEW RESULTS 

3.1 Derivation of Ventilation System Performance Criteria and Confinement 
Strategy 

The AMWTP ventilation evaluation appropriately followed the process outlined in the 
2004-2 Ventilation System Evaluation Guide in developing the Data Collection Table 
used to identify accidents, their unmitigated consequences, and the confinement strategy 
based upon the DSA for the facility. Furthermore, the Data Collection Table included the 
performance expectation for the ventilation systems. 

The Facility Evaluation Team performing the ventilation review evaluated the DSA 
accidents to identify the ventilation performance requirements and potential impacts of 
potential accidents on the public and workers. The review confirmed that no potential 
unmitigated releases exceeded DOE'S evaluation guidelines for the public and that 
accidents that could result in releases impacting workers were appropriately controlled. 

3.2 Evaluation of Ventilation System Against the Selected Performance Criteria 

Although the active ventilation system is not relied on to mitigate accidents, in 
accordance with the 2004-2 Ventilation System Evaluation Guide for Hazard Category 2 
facilities, the performance criteria for safety significant ventilation systems were used to 
evaluate the ventilation system. 

The AMWTP Ventilation System Evaluation Report includes a systematic evaluation of 
the ventilation system against the safety significant performance criteria identified in the 
2004-2 Ventilation System Evaluation Guide. The conclusion of the evaluation was that 
the design features of the facility ventilation system meet the performance criteria for 
safety significant ventilation systems, as specified in the 2004-2 Ventilation System 
Evaluation Guide. No gaps were identified. 



4. CONCLUSIONS 

IRP concludes that the AMWTP ventilation system evaluation was performed in 
accordance with the criteria in the DNFSB 2004-2 Ventilation System Evaluation Guide. 

5. REVIEW TEAM MEMBERS 

James OYBrien, IRP Chairman 
Robert Nelson, IRP Member EM 

Note: The IRP has established a review process that includes an initial review by two 
members of the IRP to determine whether the evaluation: (1) is consistent with the 
implementation plan methodology and expectations (including choice of evaluation 
criteria) and (2) was performed and documented with an appropriate the level of detail 
and rigor. 

A detailed-full IRP team review will be performed if the ventilation evaluation report is not 
consistent with the implementation plan, was not performed with an appropriate level of 
detail or rigor (after consultation with the report developers), or has unique ventilation 
strategies, gap analysis, or corrective actions that warrant full IRP review. 

For the AMWTP evaluation, a detailed-full IRP team review was not determined to be 
necessary. 
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Executive Summary: 

In the effort to evaluate the ventilation systems in WMF-676 and WMF-634 of 
the ML-AMWTP with regard to the criteria set forth as part of DNFSB 
Recommendation 2004-2, the following results are noted: 

The venlilation systems in both WMF-676 and WMF-634 are not required to 
operate for any postulated accident scenario within the DSA, and therefore are not 
credited therein. The WMF-676 confinement boundary is the only mandated 
confinement barrier which is safety significant. There are no findings, gaps, or 
plamed modifications to report regarding the evaluated confinement systems in 
these facilities. The ventilation systems evaluated meet the intent to which they 
are deployed insomuch that they provide a function with regard to containment 
only, as opposed to a dedicated safety confinement function. 

1. Introduction: 
. 

1.1. Facility Overview 

As described in the Documented Safety Analysis (DSA), one of the intended 
functions of the AMWTP is lo "perform waste treatment operations, including 
the sorting of box contents into drums, handling of special case waste, and size 
reduction." The primary function of WMF-676 is to perform these tasks. 

Other key functions performed at the AMWTP as described in the DSA are to 
"Characterixe the retrieved waste" and "Safely and compliantly store waste 
awaiting treatment or shipment". These two functions are performed primarily in 
W - 6 3 4 .  

The hazard category of the AMWTP is clearly stated in the DSA as well, and 
reads as follows: 

"On the basis ofthe waste inven/ory and associared radionuclide 
inventory, the preliminary hazard cIrssiJication, issued July 14, 
1997, determined thut rhe AAMWTP facilities are Hazurd Cutegory 
2 (has the potential for signijicant onsite conseqtrences). The 
hazard and accident analyses prrsenled in /he DSA are consistent 
with the preliminary hazard classijica~ion of the AMWTP facilities 
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as Hazard Caregory 2. " 
1.2. Ventilation Strategy 

Containment is managed through the use of a "zoned" ventilation system. 
Normal operational control of the ventilation system is automatically controlled 
via an integrated control system (ICS); however, operators monitor and make 
adjustments routinely via a human machine interface (HMI). The control system 
ulilizcs both differential pressure and flow to ensure airflows from areas of low 
potential contamination (zone 1) to areas of higher potential contamination (Zone 
3) are maintained. Figure 1 below shows a general overview of the airflow paths 
through this "zoned" philosophy. 

1 ,! InlT l ~ i b u h  

Bon l i e  air lock- 

Supcrrornpction Room air 
and SC\V Room 11r 

Figure 1.1 - Vcnti la t io~ Strategy Ovenfe\v 

The overall proccss was designed to allow large items (i.e.. boxes and dri~ms) to 
be transferred from clean to highly contaminated areas quickly and ct'ficicntly to 
support the required production rates. To achieve this high volumes of air (in the 
order of 30000 CFM) are simultaneously supplied and extracted from the zonc 3 
cclls and transfer gloveboxes. Pressures and flows are therefore monitored using 
hard-wired and soflware interlocks which shut down thc ventilation system in the 
event of an abnormal condition to ensure pressure differentials are not 
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compromised. For h i s  reason the boundary of the zone 3 cells are identified as 
safety significant (SS) passive confinement boundaries in the DSA to ensure that 
in the event of an accident or abnormal condition resulting in co-incident 
shutdown of the ventilation system the passive confinement boundary will allow 
sufficient time to allow co-located workers to evacuate the area. 

Containment is again managed through the use of a "zoned" ventilation system. 
This system also utilizes both differential pressure and flow to ensure airflows 
fiom areas of low potential contamination (zone 1) to areas of higher potential 
contamination (Zone 3) are maintained. 

There are no zone 3 cells within building 634 and the zone 3 areas are 
gloveboxes or prts of gloveboxes, this makes the ventilation system simpler 
than WMF 676 with respect to control and monitoring requirements. The 
ventilation system is not required to operate for any postulated accident scenario 
within the DSA and is therefore not credited. Pressures are monitored using hard 
wired and software interlocks to ensure pressure differentials are not 
compromised. 

2. Functional Classification Assessment 

The classification of facility systems described above, namely the ventilation and/or 
confinement systems in WMF-634 (Characterization Processes) and WMF-676 
(Treatment Facility), is respectively identified in attached Table 4.3. The 
classification was based on the level of defense in the AMWTP Safety Basis which 
those systems provide (i.e., DSA credit for hazard mitigation). 

2.1 Existing Clasuification 

The systems md classification per attached Table 4.3 for DNFSB 
Recommendation 2004-2 applicability at the AMWTP by facility are: 

WMF-634 (the only applicable systems are gloveboxes) 
o Primary drum vent system - [Safety Management Program 

(SMP)I 
o Drum coring glovebox - [SMP] 

WMF-676 (he  applicable systems are gloveboxes and the Boxline 
with associated rooms providing the SS 
"confinement boundary") 

a Boxline and ancillary moms - [SMP except for confinement 
boundary as SS] 

o Supercompactor glovebox - [SMP] 
o Special case waste area (including gloveboxes and drum opening 

enclosure) - [SMP] 
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2.2 Evaluation 

The WMF-676 confinement boundary credited in the DSA as a SS design 
feature is based on reducing the exposwe from radiological and chemical 
contaminants (e.g., Ibr mitigation of hazards) to the facility worker during a 
boxline or box opening gantry room fire. The same credit for hazard mitigation 
is attributed to this SS continement boundary for the seismic event as well. This 
classification is for a passive control; however, because of the need for assuring 
this control is maintained, an active surveillance is performed for this SS 
conlinemeht boundary as follows: 

A specific administrative control (SAC) [Technical Safety Requirement (TSR) 
levcl control] is implemented for the Treatment Facility WMF-676 SS 
confinement boundary to ensure the boundary remains as credited in thc Safety 
Basis (i.e., a design feature providing a SS function). The level of protection 
provided by this boundary must provide a minimum protection factor ol' 100 for 
at least 10 minutes to allow the facility worker adequate time to evacuate during 
the postulated fire or earthquake events. The boundary providcs this required 
level of protection independent of the ventilation system because the ventilation 
system cannot reasonably be expected to operate in &/postulated accident 
scenarios. Note that the SS hnction is only necessary to prolect the facility 
worker as doses to a co-located worker are below cvaluation guidelines. 

Layers of defense with respect to safety controls are common within operational 
processes (e.g.. for the Criticality Safety Program [an SMP], criticality working 
requirement values which are operating val~~es arc lower than nuclear material 
sai'cty limit vali~es - note that these nuclear material safety limits are cquivalent 
to a TSR if such is required). Pertaining to the other Section 2.1 systems noted 
for WMF-634 and WMF-676, the classification for these systems are designated 
as SMP as shown in Table 4.3. This follows the same layer-of-defensc 
evaluative methodology since these ventilation systems provide a measure of 
protection but are not relied upon to provide defense at the safety significance 
level. Therefore the SMP classification is designated for these ventilalion 
systems; the ventilation system is not relied upon to function in the event of an 
accident (e.g.. if fire dampers close to isolate an area as a result of a fire, the 
ventilation system will safely shutdown to prevent overdepression of thc 
structure) 

It should be noted that WMF-636. the Temporary Storage Arca - Retrieval 
Enclosure (TSA-RE). was previously identified as a building with a systcm(s) 
which was categorized as being Recommendation 2004-2 applicablc. 'She drum 
ven~ing enclosure in this building only provides an energy absorption lirnctio~~ 
and not a confinement ibnctio~l during a dctlagration event. In addition thc 
building ventilation system is not used with respect to any safety function [roll 
up doors are commonly left open]; these WMF-636 ventilation systems do not 
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follow strategic "zone" philosophy as demonstrated by active confinement 
systems. Lastly, no credit is taken for the building/system during a design basis 
accident. Therefore, this building/system should be removed from the 
Recommendation 2004-2 list and be designated as "excluded." 

With respect to the same arguments above, WMF-615 (Primary drum vent 
system) and WMF-635 (Liquid absorption tent) are not nnd should not be 
designated as Recommendation 2004-2 applicable. Note that WMF-615 (a 
system inside WMF-635) vents directly into the WMF-635 operating area. 

2.3 Summary 

Only the confinerncnt boundary for WMF-676 is classified as safety significant. 
Ail other confinement systems in WMF-676 and WMF-634 discussed above are 
classified at the Safety Management Program level. 

3. System Evaluation 

The confinement system evaluation was performed per the prescribed 
performance criteria for the WMF-676 and WMF-634 confinement systems 
previously noted. This evaluation is captured in the attached Table 5.1. Based 
on this evaluation there are no findings or gaps with rcspect to the performance 
of the discussed confinement systems. Therefore, there are no modifications 
required as well as there are currently no planned non-required modifications to 
these confinement systems. Table 5.1 notes the few criteria which do not apply 
and the justification for being not applicable. 

4. Conclusion 

This evaluation finalizes the documentation requirements for Recommendation 
2004-2. The AMWTP Treatment Facility WMF-676 confinement boundary is 
designated as safety significant and a TSR level control (i.e., SAC) is stipulated to 
monitor this passive barrier. The remaining confinement barriers evaluated in WMF- 
676 (i.e., Supercompaclor glovtbox and special case waste area) and those in the 
characterization building WMF-634 (i.e., primary venting and drum coring glovebox) 
are designated and managed as Safety Management Programs. 

The retrieval facility WMF-636, the Module 1 storage facility WMF-635 and WMF- 
6 15 (the facility for venting drums within WMF-635) were previously designated as 
Recommendation 2004-2 applicable. Based on further evaluation of associated 
confinement systems within these thee facilities, it was determined that 
Recommendation 2004-2 is not applicable. 

References (none) 

Attach men ts (none) 
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Table 4.3 Data Collection Table 

590 rem for eadhquake is bour~ding for all o f  the AMWTP and specifically applies to WMF-676 for requiring a control at a safety significance 
level: the SMP control is sufficient for WMF-634 
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Analysis Information 
Performance Expectations Facility WMF-634 

Bounding 
Accidents 

ExplosimJ 
ddldJ1aption 
dunng . . 
c- 

Ddg basis 
cahpudir 

Confinement Documented Safety 
Hazard Category 2 

Compensatory 
Measures 

h c r g e ~  raponse 
process and olhrr 
SMP f u n a h  such m 
Radivicm hoiedion 
Program rmd Trainii 

Emergency response 
procara and othcr 
SMP funcrknu such as 
Radiation hotcction 
Pro- and Training 

Doses 
Bounding 

unmitigated/ 
mitigated 

CLW - 16 rcm 
SB-0.94 rcm 

AEsiGI 
I W - l l r a n  
CLW - 

035 rcm 
SB-0.021 ran 

~ a x i m u n ~  ST 
CLW - 38 rcm 
SB- l l  rrm 

k ! z f & r  
I W - 590 rem 

CLW - 1.5 rrnl 
SB - 0.63 

HQ. 
P h ~ > E R P t  

Functional 
Requirements 

Provide rww lrxl of 
co~iuinmcm aha r e i d c n ~  
ad 10 rnhigale Ihe 
pmslm fmrn 

Ro\* somc level or 
comainmcntakascidcnc 

Performance Criteria 

Hcdua mnlamirn~mn 
sprced 

Rcdua mniamimion 
spmd 

Type Confinement 

. Activc 

Rnclion 

Conlninnwnl 

Conlaimnml 

Conf~nemcnt 
Classification 

Passive 

X 

X 

s W  

X 

X 

Ss sC 1 DID 







Table 5.1. Comparison Of The AMWTP Ventilation System To Pcrformancc Criteria - WMF-676 
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Evaluation Criteria 1 Criteria Explanation and Comparison I Reference 

Pressure differential 
should be maintained 
between zone and atm. 

Vetrrilarion Crireria - General Criteria 
Cor~tainmcnt is managed through the use of a '.zoned ventilation systenr. Normal 
operational control of the ventilation system is automatically controlled via an 
integrated control systcm (ICS); however, operators monitor and make adjustments 
routinely via a human machine interface (HMI). The control system utilizes both 
diflerential pressure and flow to ensure air flows from areas of low potential 
contamination (zone I )  to areas of higher potential contamination (Zone 3) arc 
maintained. 

The overall process was designed to allow large items (i.e. boxes and drums) to be 
transferred from clean to highly contaminated areas quickly and efficiently. To 
achieve this high volumes of air (in the order of 30000 cfm) arc simultaneously 
supplied and extracted from the zone 3 cells and transfer gloveboxes. Pressures and 
flows are therefore monitorrd using hard wired and software interlocks which shut 
down t l ~  ventilation system in the event of an abnormal condition to ensure 
pressurc differentials are not compromised. 

For these circumstances, in general, the boundary of the zone 3 cells are identified 
as safety significant passive confinement boundaries in the Documcnted Safety 
Analysis (IISA) to ensure that in the event of an accident or abnormal condition 
resulting in co-incident shutdown of the ventilation system, the passive 
confinmncat boundary will allow suflicient time to allow co-locatcd workcrs to 
cvacuatc tlre arca. The ventilation system is not required to operatc for any 
postulated accident scenario within the DSA and is therefore not credited. 

DaKolm-SYm-000m 
Schedule of Proccss 
SySfem Interlocks 

BNFL-5232-PDC-01 
Project Design Critcria 

AMWTP-RPT-DSA-02 
Documented Safety 
Analysis 





Table 5.1. Comparison Of The AMWTP Ventilation Systenr To Performance Criteria - WMF-676 
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~@KO~O*-SYST-00070 
Schedule of Process 
System Interlocks 

1 ~ ~ s  INAC VFDs 
r'1'-K01MC-SYsT0a,70 
Schedule of Proccss 
System Interlocks 

P ~ C S S  HVAC VFDs 

DD-KOIO~C-SYST-W~~O 
Schedule of Proccss 
Systcm Interlocks 

BNFL-I IVAC-DS-0004-01 
Damper Sched. 

Provide system status 
instrumentation andlor 
alarms 

Interlock supply and 
exhaust fans to prevent 
positive pressun: 
differential 
Pod accident indication of 
filter break-through 

Reliability of control 
system to maintain 
confinement function 
under normal, abnormal 
and accident conditions 
Control components 
should fail safe 

I/en/iIation .Sy,v/enr - lnstrumcntation and Control 
Ventilation systcm is fully controlled and monitored continuously by tlie Facility 
ICS. 

Ijardware and software interlocks cxist to cnsurc passive safe shutdown in order to 
prevent positive pressure differential. 

Passive safe shut-down is employed for abnonnal and accident scenarios. If vent 
remains operable, indications of filter break-through are available via ICS. 

Passive safe shut-down is employed for abnormal and accident scenarios. 

Dampers are actuated either electrically or pneumatically. and failure mode is 
co~lsistent with tlie ventilation philosophy. 
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Confinement ventilation 
systems should withstand 
credible fire events and be 
available to operate and 
maintain confinement 

Confinement ventilatioil 
systems should not 
propagate spread of fin: 

Resistance ro Intcrnul Events - Fire 
Passive safk shutdown of heating, ventilation. and air conditioning (HVAC) 
cquipment is initiated following detection of lire. Protection of final stage HEPAs 
relies upon water based firc depression system in HVAC air stream on detection of 
firc in ventilation ducts. Gloveboxes are equipped with an automatic firc detection 
and suppression system. Lastly. materials uscd for cons~ruction are fire resistant. 

I'assivc safe shutdown of HVAC equipment is initiated following detection of fire. 
Proteelion of find stage HEPAs relies upon water based fire depression system in 
I-1VAC air strcam on detection of fire in ventilation ducts. Gloveboxes are 
equipped with an automatic fire detection and suppressio~l system. Materials used 
for construction arc fire resistant. Lastly, fire dampers will act indcpcndcnt of 
ventilatio~l system in accordance with National Fire Protection Agency (NFI'A) 
codes to prcvent spread of fire. 

53-5 188 

Overall Vent 
Schematic 

BNFL-5232-RPT-ESH- 
0 12 Trtmt Fcty FHA 

Spec. 15333 
Auto. Sprinkler 
Systems 

SF. 16721 
Fire Detection and 
Alarm 

53-5 188 

Overall V e n ~  Schem. 

SP-KO1 OSC-SY ST- 
0003 3 
M W T P  Fire Damper 
Control 
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Rcsisruncc ro birernal Evenr.~ - Natural Phenomena - Seismic 
Confinement vc~ltilalioll 
systems should safcly 
withstand earthquakes 

Rcsisrancc to lntcrnal Events - Natural Phenomena - TornadojWind 
Confinement ventilation Tornado pressures are not addressed in the design documentation for this facility as AMWTP-RPT-DSA-02 
system should safely the DSA states that the calculated probability for a tornado at the Idaho National Documented Safety 
withstand tornado Laboratory (INL) is '-extremely remote". In the case of loss of pressure conml, Analysis 
depressurization passive safe shutdown is employed; zone 2 ductwork designed for -1 6" w.c., Zone 

3 ductwork designed for -32" w.c.. 15889 
Process Area D11ct 
Construction Standards 

Confinement vcntilation Passive safc shutdown is employed for abnormal and accident scenarios. DD-KO 105C-SYST-00070 

system should withstand Hardware and software interlocks ensure passive safe shutdown is implemented to of 

design wind effects on prevent reversal of differential pressures. Confinement vcntilation systems are System Interlocks 
system performance enclosed in building envelope and are not affcctcd by wind effects. No credit is 

taken in design basis for any benefit to ventilation systcm due to wind effects; zone 15889 
2 ductwork dcsigned for -1 6" w.c., zonc 3 ductwork designed Ibr -32" w.c.. Proccss Arca Duct 

Construction Standi~rd~ 

Passivc safe shut-down is c~l~ployed for abnomlal and accident scenarios. 
Continclnent vent systcrll co~llponents arc brac~d seismically as a minimum PC2 
per AM WTP Project Design Criteria. 

(A56842 series), 
Amber-Booth Scisnric 
dwp .  

BNFL-5232-PDC-0 1 
Project Design Criteria 

RNFL-5232-EDF-070 
Seismic Design Approach 
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Otlrcr NI' Evcnrs (e.g.. flooding, precipitation) 
Confinement ventilation 
system should withstand 
other NPH events 
wllsidercd credible in the 
DSA where the 
confinement ventilation 
system is credited 

NIA - Ventilation system is not credited in the DSA. AM WTP-Rm-DSA-02 
Documented Safety 
Analysis 

Range fires/Dust Stonr~s 
Administrative controls 
should be established to 
protect confinement 
ventilation systems from 
barrier threatening events 

Passive safe shutdown is initiated as appropriate in case of range fire. MP-EC&P- 12.8 
Range Fire Response 

AMWTF Air Permit 

ASME-NSIO 

Maximo PMs 

A M w I Y - ~ ~ ~ - c ~ L - ~ N ~ = ~ O , ~ ~  
lnstr. Test Prgm 

Testability 
Design supports the 
periodic inspection and 
testing of filters and 
housing. Tests and 
inspections are conducted 
periodically 

Instrumentation requircd to 
suppon systcm operability 
is calibrated 

HEPA fillers are subiect ,as a minimum, to an aerosol challenge test on an 18 
month cycle. Filter diffcrcntial pressure monitoring provides early indication of 
filter breakthrough or plugging. Induct and stack alpha monitors provide early 
indication of elevated alpha contamination levels after HEPA filtration. Redundant 
fans and filters banks are provided to facilitate testing and to improve overall 
reliability. 

Instrumentation lo support system operability is calibrated routinely in accordance 
with tlre instrumcntalion tcst program. 
HEPA filters are not allowed to operate at a differential pressure of >5" w.c.. 
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FOI-02 
Facility Process 
HVAC Operation 

Form 1547 
Facility liVAC round shca 

lntcgrated system 
performance testing is 
specified and performed 

Routine monitoring of vcntilatio~~ operation via ICS. 

Mainterzance 
AMWF Air Permit 

ASME-NSI() 

Maximo PMs 

MP-EC8tP-7.4.1 
HEPA Filter Test Proc. 

Filter service life program 
should be established 

HEPA filters are subjcct, as a minimum, to an aerosol challenge lest on an 18 
monlh cycle. Filter differential pressure monitoring provides carly indication of 
filter breakthrough or plugging. Shelf life of HEPA filters is controlled. HEPA 
filters are not used when the differential pressure exceeds 5" w.c.. 

Failure of one component 
(equipment or control)shall 
not affect continuous 
operation 

Automatic backup 
electrical power shall be 
provided to all critical 
instruments and equipment 
required to operate and 
monitor the confinement 
ventilation system 

Single Failure 
See footnote; NIA due to DOE evaluation guideline criteria 

See footnote; NIA due to DOE evaluation guideline criteria. 

Vcncilaion System 
Evaluation Guidance for 
Safe@ Related and Non- 
Wcty Related Syduns 
(DNFSB 2004-1 deliverablcs 
8.5.4 and 8.7.) 
Vcnlilalion Systcm 
Evaluation Guidance for 
Safc~y Rcleted and NOIP 
Safc~y Rcla~cd Syaems 
(DNFSB 2004-2 dclivcnhla 
8.5.4 md 8.7.) 
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Note: This evaluation is based on Safety Significant perfonna"ce criteria per Venfilution System Eval,,ulion Guidunce for Sofity- - 
Related and Non-&~$er)cRe/ufed Systems, section 5.1 (see Ventilation Systcm Evaluation Guidance for Safety Relatcd and Non-Safety 
Related Systems (DNFSB 2004-2 delivenbles 8.5.4 and 8.7.)). The ventilation system is not credited in the documented safety 
analysis as either safety significant or defense in depth to meet the evaluation guide lines for any of the postulated bounding design 
basis accident scenarios. 

Backup electrical powcr 
slull be provided to all 
critical instruments and 
equipment required to 
opcnte and monitor the 
confinement ventilation 
systcm 

I'assivc safc shut-down is cniployed for abnormal and accidcnt scenarios. 
However, limitcd ventilation capability is available using backup generators and 
unintermpted power supply (UPS) systems for selected control functions. 

54-00 12 
WMF 676 Singlc 
Line Diagram 

Other Credited Functional. Require~~ients 
AM WTP-RPT-DSA-02 
Documented Safety 
Analysis 

Address any specific 
functional requirements for 
the confinement ventilation 
system (beyond Ihc scope 
of those above) credited in 
the DSA 

N/A - Ventilation system is not credited in the DSA. 
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Exhaust systcn~ should 
withstand anticipated normal. 
abnormal and accident systcrn 
conditions and maintain 
confincment integrity 

Confinement ventilation 
systems (CVS) shall have 
appropriate filtration to 
minimize rcleasc 

I'assivc s a S i  sl~ut-down is c~llployed for ahnomial and accident scenarios. 
Ventilation system components are supported seismically as PC2 pcr AMWTP 
Project Design Criteria. Drum vent systcm is designed to withstand postulated 
pressures duc to deflagration event as per specification. Materials used for 
construction are fire resistant. Zone 2 and 3 process exhaust streams ore 
fillcred by mcans of HEPA filtrition prior to return to atmosphere. 

Zone 2 and 3 process exhaust streams arc filtered by means of HEPA filtration 
prior to return to atmosphcrc; zone 3 vcntilation has three stages of HEPA 
filtration, zone 2 has two stages. 

Spec. 1 1527 
Drum Vent Systcln 

Spec. 15010 
General equipmcnt 

Duct Sc+smic Brilcir~g Swc. 

53-1916,53-1915, 
51-1914 
Mech. P&IDs 

BNFL-5232-PDC-0 1 
Project Design Criteria 

BNFL-5232-EDF-070 
Seismic Design Approach 
53-1 91 6,53-1915, 
51-1914 
Mech. P&lDs 

I'crrfilufion ,9y~fem - Instrunlentation and Control 
Provide system status 
instrumentation andor alarms 

Vcntilation systcm includes instrumentation to monitor and log system status 
and alarms. 

INST-01-33 
Characterization Facility 
1 IVAC Sys. Operations 

Form 1602 
WMF 634 round sheets 
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lntcrlock supply and exhaust 
fans to prevent positive 
pressure differential 

Post accident indication of 
filter break-through 

Reliability of control system 
to maintain confinement 
function under normal. 
abnormal and accident 
conditions 

Contml components should 
fail safe 

Hardware and soflware interlocks exist lo ensure passive safe shutdown in 
order to prevent positive pressure diflerential. 

Passive safe shut-down is employed for abnormal and accident scenarios. 
If vent remains operable, indications of filter break-through are available via 
ICS. 

Hardware and software interlocks exist to initiate passive safe shutdown in 
abnormal and accident scenarios. 

Dampers are actuated either electrically or pneumatically, and failure mode is 
consistcnt with the ventilation philosophy. 

54-08 15.54-08 16 
WMF 636 control 
schematics 

1NST-01-33 
Characterization Facility 
HVAC Sys. Opwations 
53-1 0020,53-1914, 
53-191 5,53-1916 
Mech P&IDs 

54-08 1 5,54-08 16 
WMF 636 control 
schemalics 

MST-01-33 
Characterkt ion Facility 
HVAC Sys. Operations 

54-081 5,54481 6 
WMF 636 control 
schematics 
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Resistunce ro I~~ternul Evetlfs - Firc 
Co~lfincment ventilation 
systems should withstand 
credible fire events and be 
available to operate and 
maintain confinemenl 

Confinement ventilalion 
systems should not propgatc 
spread of fire 

I'assivc sate shutdown of IIVAC cquipmenfis initiated following detection of 
fire. Protcction of final stage HEPAs relics upon water based fire depression 
system in HVAC air stream on detection of fire in ventilation ducts. 
Gloveboxes are equipped with an automatic fire detection and suppression 
systcm. Lastly. materials used for construction arc fire resistant. 

Passive safc shutdown of HVAC equipment is initiated on detection of fire. 
Protection of final stage HEPAs relies upon water based fire dcpression sysiem 
in I-IVAC air strcam on detection of fire in ventilation ducts. 

53- 19 16.53- 191 5 
51-1914 
Mech. P&IDs 

AMWTP-RPT-ESH-0 1 
Nan-Trtmt Fcty FHA 

Spec. 15333 
Auto. Sprinkler Systems 

Spec. 1672 1 
Firc Dacction and Alarm 

MP-ISIH-2.49 
Fire Protection Program 
53-1916,53-1915 
5 1 - 191 4 
Mech. P&IDs 

Re.sisrance to Internal  event.^ - Natural Phenomena - Seismic 
Confinement ventilation 
systems should safely 
withstand earthquakes 

Passive safe shut-down is employcd for abnormal and accident scenarios. 
Confinement vent system components are braced seismically as PC2 per 
AMWTP Project Design Criteria 

Spec. 1 1527 
Dmm Vent System 

BNFL-5232-PDC-0 1 
Pmjecl Design Crilcria 

BNFL-5232-EDF-070 
Scismic Design Approach 
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Rcsislunce lo Inferno1 Events - Natural Phcnomcna - TornadoiWind 
Confinement ventilation 
system should safely 
withstand tornado 
depressurization 

Conftnement ventilation 
system should withstand 
design wind effects on system 
performance 

'Tornado prcssurcs are not addressed in the design documentation for this 
facility as the DSA states that the calculated chance for a tornado at the INL is 
"extremely remote". In the case of loss of pressure control, zone 2 ductwork 
designed for -24" w.c., zone 3 ductwork dcsigncd for -80 w.c.. 

Passive safe shut-down is cmployed for abnormal and accident scenarios. 
Hardware and software interlocks ensure passive safe shutdown is implemented 
to prevent reversal of differential pressures. Confinement ventilation systems 
arc enclosed in building envelope and are not affected by wind effects. 
Hardware and s o f t w ~  interlocks ensure passive safe shutdown is implemented 
to prcvcnt reversal of differential pressures. No credit is taken in design basis 
for any bcnefit to ventilation system due to wind eff'ects. 

Spec. 15889 
WMF 634 Dua System 

AM WTP-RPT-DSA-02 
Documented Safety 
Analysis 
AM WTP-RPT-DSA-02 
~ocumented Safety 
Analysis 

MST-01-33 
O.ractedion F.si,iw 
HVAC Syr 

54-08 I S,S4-08 1 6 
W M F  636 control 
schematics 

Other NP Evenfs (e.g., flooding, precipitation) 
Confinement ventilation 
system should withstand othcr 
NPH events considered 
credible in the DSA whcrc thc 
confinement ventilation 
system is credited 

NIA - Ventilation system is not credited in the 
DSA. 

AM WTP-RPT-DSA-02 
Documented Safety 
Analysis 

Range Fires/Dzrst Stornu 
MP-EUP- 1 2.8 
Range Fire Response 

Administrative controls 
should be established to 
protect confinement 
ventilation systems From 
barrier threatening events 

Passivc safc shutdown is initiated as appropriate in case of range fire. 
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7'cstahiliiy 
Dcsigil supports the periodic 
inspection and testing of 
filters and housing. Tests and 
inspections are conducted 
periodically 

Instnunentation required to 
support system operability is 
calibrated 

Integrated system 
performance testing is 
specified and pcrfonned 

IiEPA filters are subject, as a minimum, to an aerosol challcilge test on an 18 
month cycle. Filter differential pressure monitoring providcs early indication of 
filter breakthrough or plugging. Redundant fans and filters banks are provided 
to facilitate testing and to improve overall reliability. HEPA filters are not 
allowed to opmate at a differential pressure of >S" w.c.. 

Instrumentation to support system operability is calibrated routinely in 
accordance with the instrumentation test program. HEPA filters are not 
allowed to operate at a differential pressure of >5* w.c.. 

Perform routine operational system monitoring. 

Maintenance 

C~w-5232-~*-"N-l~5294 

Permit to Construct 
Exemption 

ASME-NS 1 0 

Maximo PMs 
AMWTP-M P - C W -  10.14 
Instr. Test Prgm 

INST-01-33 
Characterization Facility 
HVAC Sys. Operations 

Form 1602 
WMF 634 round sheets 

Filter service life program 
should be established 

HEPA filters are subject. as a minimum, to an aerosol challenge test on an 18 
inonth cycle. Filter differential pressure monitoring provides early indication of 
filter breakthrough or plugging. HEPA filters are not allowed to operate at a 
dikntial pressure of >5" w.c.. Shelf lilk of HEPA filters is controlled. 

CRR-5232-AM-BN-L- 
5294 

Permit to Construct 
Exempt ion 

ASME-NS 1 0 

MP-EC&P-7.4.1 
HEPA Filter Test Proc. 
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Single fiilure 
Vrn~ila~ion ~ p e m  
Evaluation Guidancc for 
WCI~ Related and Non- 
%fay Related systems 
~IINI:SB 8.5.4 eml 2004-2 x.7.) dclimables 

V~ntila~ian sysl~m 
Ewlu;l~ion Guidance for 
%fay Relllld and Non- 
Saicty Krlaled Symms 
(DNFSB ~ # ) 6 2  deliverables 
8.5.4 and 8.7.) 

54-080 1 
WMF 634 Sing'e tine 
diagram 

- 

Failure of one component 
(equipment or control)shaIl 
not affect continuous 
operation 

Automatic backup electrical 
power shall be provided to all 
critical instruments and 
equipment required to operate 
and monitor the confinement 
ventilation system 
Backup electrical power shall 
bc provided to d I critical 
instruments and quipment 
required to operate and 
monitor the confinement 
ventilation system 

See footnote, NJA due to DOE evaluation guideline criteria. 

See Footnotc. NIA due to DOE evaluation guideline criteria. 

Passive safe shutdown is employed for abnormal and accident scenarios. 
However, limited ventilation capability is available using backup generators. 
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w: This evaluation is based on Safety Significant performance criteria per Veniilation Swem Evaluation Gttidance for Sufi& 
Related and Non-Sn$2fy-Relaied Sysiems, scction 5.1 (see Ventilation System Evaluation Guidance for Safety Related and Non-Safety 
Related Systems (DNFSB 2004-2 deliverablcs 8.5.4 and 8.7.)). The ventilation system is not credited in the documented safety 
analysis as either safety significant or dcfensc in depth to meet the evaluation guide lines for any of the postulated bounding design 
basis accident scenarios. 

Other Credited Func!io~rul Req~tirertlcrr/.s 
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AMWTP-RPT-DSA-02 
Documented Safety 
Analysis 

Address any specific 
functional requirements for 
the confinement ventilation 
system (beyond the scope of 
those above) credited in the 
DS A 

N/A - Ventilation system is not crcdited in the DSA. 


