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TWRS TPA Project Manager’s Meeting MEETING MINUTES
May 28, 1998 Rev. 1, Page 1
Attendance:

DOE ECOLOGY

Pete Furlong Dave Dougherty

Carolyn Haass Scott McKinney (via telephone)

Ber 77 p Alex Stone

Jim Navarro

Bruce Nicoll

Lina Pacheco CONTRACTORS

Jim Poppiti

Mike Royack
Nancy Welliver
Wendell Wrzesinski

Action Items Generated:

Doug Evans, JEG

Mary Ann McLaughlin, FDH
Marc Stevenson, FDH

Bill Stokes, MACTEC

ACTION ACTIONEF | DUE DATE

Provide to Ecology a copy of the draft change package for Carolyn Haass | June 1, 1998
M-40-07 —
Set up meeting to discuss issues surrounding M-40-09 Dennis 1roy unaeterminea
completion ' '
Set up meeting for June 3, 1998 (tentative) to discuss SY-101 | Dennis Irby June 1, 1998
issue~

ange mee | for June 9, 1998 (tentative) to receive Scott June £, 1yvo
general briefing on interim stabilization McKinney
Check with OEA on anticipated date for SX-104 press Mike Royack Undetermined
release and provide to Alex Stone
Have Phil LaMont contact Ecology (R. Julian) to dlscuss Bruce Nicoll | Undetermined
reason why M-90-03 was included in presentation package ]
Have B. Lober send S. McKinney a copy of the meeting Wendell Undetermined
minutes from the April 16 — 17, 1998 Retrieval Performance | Wrzesinski

Eval ) ( Me:
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INTRODUC [ON - CAROLYN HAASS, DOE-RL

A. Stone will be acting for S. Dahl during her maternity leave for the next 90 days.
Matters niormally brought to S. Dahl’s attention should be directed to A. Stone during
this time. On routine matters DOE-RL Project Managers should continue working
through their Ecology counterparts.

ACTION: C. Haass will prox;ide Ecology a copy of DOE-RL’s draft change package for !
M-40-07 prior to next Tuesday’s meeting between DOE-RL and Ecology to discuss the
M-40-07 resolution strategy.

FY 1998 COST AND SCHEDULE PERFORMANCE OVERVIEW (Page 2) - CAROLYN
HAASS, DOE-RL

The TPA Milestone Statistics table on page 1 of the presentation package contains an
error. ...e column showing milestones under dispute should indicate there is one
milestone under dispute for milestone M-45-00 (related to C-106).

The two “recoverable” M-43 milestones related to the Cross-Site Transfer Sys n (see
presentation package page 15) should be complete this week, meeting the May 31, 1998
due date. The notification letter might not be transmitted until next Monday.

The format for the DOE-RL Multi-Year Work Plan (MYWP) is changing. The MYWP
will now provide more detail than in the past.

M-32-00 - DANGEROUS WASTE TANK CORRECTIVE ACTIONS (Page 18) -
CAROLYN HAASS, DOE-RL

Negotiations for additional milestones are currently on hold pending Ecology’s naming
of a replacement for L. Cusack. DOE-RL is ready to continue discussion when the
replacement is named. A. Stone stated that Ecology is still working through the
reorganization and it is likely that the TWRS program will be split into two parts.

M-40-00 - SAFETY ISSUE RESOLUTION (Page 18) - DENNIS IRBY, DOE-RL

. Thirteen Stan | Hydrogen Monitoring Systems (SHMS) were inst. ed last year and 3
SHMS have been installed this year. No more SHMS are scheduled for installation this
year. A total of 34 SHMS are now operating.

A. Stone requested that for future meetings the presentation package (see page 18) be’
revised to indicate that the “Resolution of Flammable Gas Safety Issue” pertains to the
major milestone (M-40-00). D. Irby stated that by the end of this su ner (August 1998
timeframe) the extent of the delay related to the flammable gas safety issue should be
known. Reasons for the delay are purely budgetary.

A meeting between DOE-RL and Ecology is scheduled for next Tuesday (June 2, 1998)
at noon to resolve the change package for M-40-07.

DOE-RL now plans to meet the September 30, 1998 due date for M-40-09 and will not
be submitting a change request for this milestone. ACTION: D. Itby to set up meeting
with Ecology to discuss strategy and issues surrounding M-40-09 completion.
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OTHER: TANK 241-SY-101 (Page 27) - MIKE ROYACK, DOE-RL

DOE-RL has received the path forward plan from the contractor and has authorized the
contractor to perform the work. A. Stone requested to see a description of the path
forward. The description should include the contractor’s deliverables and a list of what
work is being done, what data will be generated/collected, and when. ACTION: D. Irby
to set up a meeting with Ecology tentatively for June 3, 1998 to discuss SY-101 issues.

M-43-11 - TANK FARM UPGRADES (Page 20) - JIM NAVARRO, DOE-RL

DOE-"" s considering a proposed change to the transfer pipe route. The new line is to
be RCRA compliant, double contained. The purpose of the new route is to reduce
worker exposures and lower costs. The new route will not affect milestone completion.

M-41-00 - INTERIM STABILIZATION (Page 19) - BEN HARP, DOE-]

Beginning next week, B. Harp will be transferring to a new organization and Lina
Pacheco will be taking over as DOE-RL project manager for interim stabilization
milestones.

Hydro tests for Tanks T-104 and T-110 are to be done this week.
The NOC for Tank SX-106 is now in concurrence.

The letter to Ecology on the drainback issue is to be transmitted next week. This issue
and the contents of the letter have previously been discussed with S. Dahl and C. Ruud.
DOE-RL anticipates Ecology sending a letter in response that states Ecology has no
objections to the addition of flush water to SSTs. S. McKinney asked how much waste
has been pumped fiscal year to date. B. Harp responded that 2,000 gallons have been
pumped. ACTION: S. McKinney to call L. Pacheco to arrange a general briefing on
interim stabilization, to include flush water dilution volumes, FY 1999 schedule and
budget, and the Hanlon report (Waste Tank Summary Report, HNF-EP-0182). The
tentative date for the meeting is June 9, 1998. Ecology attendees should include C.
Ruud. :

M-43-07 . ..\NK FARM Ul ., RADES « «ge 19)- ...IN HARP, DOE-RL
The letter to Ecology stating the system is operational should be transmitted today or
tomorrow. Only the supernatant line is to be operational, not the slurry line. The slurry
line will not be needed until privatization operations are ready to begin.

OTHER: PROJECT W-030 UPDATE (Page 28) - CAROLINA PACHECO, DOE-RL -
No record comments during the discussion.

OTHER: TANK 241-SX-104 (Page 28) - MIKE ROYACK, DOE-RL

A study on the potential for tank leakage is ongoing. The study is looking specifically at
the potential for leakage through the center bottom of the tank. Fluids in this tank
solidify below 100 degrees so the tank is considered self-sealing. DOE-RL is preparing
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a letter to Ecology stating the tank is not leaking. A press release is also being prepared
and Ecology will be given the customary advance notice. ACTION: M. Royack to
check with OEA on anticipated date for press release and provide to A. Stone.

OTHER: PERMITTING (Page 25) - CAROLYN HAASS, DOE-RL

A status was provided on Clean Air Act and Resource Conservation and Recovery Act
permitting activity. DOE-RL is still on schedule for June 1, 1999 completion of DST
Part B Permit Application.

OTHER: FSAR (Page 26) - CAROLYN HAASS, DOE-RL

DOE-RL wants to implement a Tier III Review in FY 1999 but currently there is no
funding for it. DOE-RL is looking into a way around this issue.

OTHER: VADOSE ZONE (Page 266 CAROLYN HAASS, DOE-RL

Undersecretary Ernest Moniz is expected to be in attendance at the expert panel review
to be held in Richland in June 1998. '

OTHER: PUBLIC INVOLVEMENT (Page 27) - CAROLYN HAASS, DOE-RL
An e-mail announcement for the new TWRS Web site ‘will be distributed soon.
M—44-00A, TANK WASTE CHARACTERIZATION (Page 21) — JIM POPPITI, DOE-RL

DOE-RL is still on schedule to deliver 16 new and 10 revised TCRs. DOE-RL has
provided the contractor with direction on requirements to support Privatization. DOE-
RL is still on schedule for delivery of FY 1999 WIRD.

M-90-00, INTERIM STORAGE AND DISPOSAL OF LAW AND INTERIM STORAGE
OF HLW (Page 24) - BRUCE NICOLL, DOE-RL

ACTION: A. Stone requested that P. LaMont contact R. Julian to discuss M-90-03.
Why was this item included in the presentation package under “Planned Activities” (see
- page 25) at this time when due date is 2001?

M-45-00 - SINGLE-SHELL TANK CLOSURE (Page 22) - WENDELL WRZESINSKI,
DOE-RL

ACTION: W. Wrzesinski to have B. Lober send S. McKinney a copy of the meeting
minutes from the April 16 — 17, 1998 Retrieval Performance Evaluation Working Group
Meeting.

It looks like the initial feed tanks will be in the C Tank Farm. S. McKinney requested
that Ecology and DOE-RL continue their ongoing discussions regarding development
and transmittal of the SST retrieval sequence and the impacts of privatization on SST
retrieval logic.
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The Safety Class and Safety Significant Engineering Evaluation is now undergoing
DOE-RL review. W. Wrzesinski provided a copy of this document to A. Stone to
provide to S. McKinney.

DOE-RL is still working toward a September 1998 completion date for the C-106
sluicing project. Approximately $1.8M to $2.0M is to be added to this project to address
ORR concermns.

W. Wrzesinski provided A. Stone with a copy of the presentation materials from the
May 20, 1998 HTI Program Review, which contains a summary of the current HTI
status.

M-50, 51, 60, 61-00, TREATMENT AND IMMOBILIZATION OF HANFORD TANK
WASTE (Page 23) - PETE FURLONG, NANCY WELLIVER, DOE-RL

LMAES has not been given Authorization to Proceed into Part B. It is important to note
that at this point neither has BNFL. However, the contract with BNFL has been
extended 2 months in order to continue discussions that could lead to BNFL being given
an Authorization to Proceed into Part B.

N. Welliver provided a status on the DQOs related to these milestones. A letter to
Ecology for the HLW DQO is now in concurrence and should be transmitted tomorrow.
DOE-RL is planning to issue an update to the LAW DQO in the next several months due
to contract changes. :
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Statue"esues/PIarined Artivities

Milestone M-32-00, “Complete Identified Dangerous Waste Tank Corrective Actions”
Status:
*  Ownership of milestone transferred from EAP to TWRS

e Completed M-32-02-T02, upgrade existing transfer lines to meet secondary containment requirements
(12/97).

Issues:
*  Partnering group established between DOE, Ecology and PHMC to negotiate new milestones for DST
Integrity Assessment.

Planned Activities:

Milestone M-40-00, “Mitigate/Resolve Tank Safety Issues for High Priority Watc List Tanks”
Status:

»  Worked on Closure Document for the Organic Complexant Safety Issue

« Thi -four SHMS now operating

e Completed field installation of SHMS on 3 additional taks

»  Continue final phase of lightning protection project .

Issues:

* Resolution of Flammable Gas Safety Issue

- Extent of Delay: In review

- Current Planning indicates 1-2 year delay, depending on budgets
M-40-07 dispute resolution elevated to the IAMIT.

. .anned Activities:

+ Finalize and issue Organic Solvent Safety ¢

« Continue accelerated closure of the Organic Complexant Safety Issue

» Close Flammable Gas USQ to meet M-40-09

e Continue turnover of SHMS for beneficial use to Operations

« Continue to develop the analysis tool and framework for DST and SST safety issue resolution
» Provide twenty-one TMACS connections on Watch List Tanks

+ Complete the final phase of the lightning protection project.

May 1998
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Statys/issues/Planned A-tivities

May 1998

Milestone M-41-00, “Complete Single Shell Tank Interim Stabilization”

Status:

* Interim stabilization now complete for 119 tanks and intrusion prevention complete for 102 tanks

« [ =rmination on drainback issue - saltwell proceeding

* Recovery plan completed and transmitted for major Milestone M-41-00

+ Tank 241-T-104 ready to pump. Pumpable liquids estimated at 42K gallons (to date pumped 125K gallons)

¢ 241-T-110 is ready to pump. Pumpable liquids estimated at 25K gallons (to date pumped 13K gallons)

* Restart of both tanks dependent upon incorporation of cleanout box JCO into procedures, hydrotest of
transfer lines, compatibility assessment

* 241-SX-104 is being prepared for pumping

Issues;

* ., .VRS Saltwell Pumping

» TPA Major and Interim Milestones

M-41-00 (9/20/00); M-41-22 (9/30/97); M-41-23 (3/31/98)
M-41-24 (9/30/98); M-41-25 (3/31/99)

M-41-26 (9/30/99); M-41-27 (9/30/00).

Planned Activities:
+ Initiate/restart pumping of tanks 241-SX-104; 241-T-110; 241-T-104
¢ Prepare tank SX-106 for pumping
¢ Prepare S-Farm tanks for FY-99 pumping
.+ Complete Management Assessment of Safety Document - May 31, 1998
« Obtain Ecology concurrence on RL determination - drainback issue
« Continue activities that focus on:
- Reduction of cost for SST stabilization

- Implementation of recovery plan.

Milestone M-43-00, “Tank Farm Upgrades”

* M-43-07, “Complete Project W-058, Replacement of Cross-Site Transfer System” (5/31/98)
Status: | '
- Contractor Readiness Assessment completed 4/6/98
- DOE Readiness Assessment initiated 4/8/98

- Remaining punchlist item (Pump vibration) - resolved.
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Status/Issues/Planned Activities

Issues:
- Anticipated to be operational by 5/31/98
- New RL RA Team Lead assigned - medical condition.

Planned Activities:

- Complete M&I and DOE Readiness Assessment by 5/21/98

- Complete Readiness Assessment pre-start findings 5/27/98

- Complete Tri-Party Agreement Milestone M-043-07C, “Cross Site Transfer System Operational”, by
5/31/98

- Complete Tri-Party Agreement Milestone M-43-07, “Complete Project W-058" by 5/31/98

- Complete OAC Section I sign-off and the Construction Completion Cost Closure Statement for project

closeout.

M-43-11, “Provide the W-314 Project Construction Schedule to Ecology” (9/30/98)
Status:
- AN Valve Pit Upgrades design completed 11/97

200E Upgrades design completed 3/98

- AY Tank Farm Upgrades design in process - completion planned 5/98

- Master Pump Shutdown Upgrades ¢ iign in process - completion planned 12/98

- AN Valve Pit Upgrades construction initiated 3/98

- Obtained approval from DOH and EPA on the Project W-314 Initial Phase Notice of Construction for
approval

- Started construction activities on the AN Valve Pit Upgrades.

Issues;
- A proposed change to the transfer pipe route is being considered by RL; this|  ha [ the start of
construction on the 200E upgrades package. The new route provides improved operating efficiencies,

reduction in worker exposure, and a cost savings during construction phase.

Planned Activities:

- AZ Tank Farm Upgrades design planned to start 4/98

- AW Valve Pit Upgrades design planned to start 6/98

- AY Tank Farm Upgrades construction planned to start 6/98.

Tank Waste Remediation oyswein v 1 rA rivjcu anays s Meeting
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Status/Issues/Planned Astivities

May 1Svo

Planned Activities:

. itnering meeting to continue discussions on automated/electronic TCRs, WIRD 1 ange control proc 3,
and format and content of quarterly report updates is scheduled for 6/11/98.

« Draft WIRD for FY 1999 (M-44-13B) due 6/30/98.

= Final WIRD for FY 1998 (M-44-14B) due 8/31/98.

» Issue Status Report on FY 1998 WIRD deliverables (M-44-15B) due 9/30/98.

» Input FY 1998 Characterization Sampling and Analysis Information into Electronic atabase (M-44-16B) due
9/30/98.

M-45-00, “Complete Closure of All Single-Shell Tank Farms”
Status:
» SST Retrieval Working Group Meeting held May 15, 1998
- Ecology/DOE Values for SST Retrieval
- SST Retrieval Strategy
- Risk Definition
- Leakage. Input (W-320) Memorandum
« Retrieval Performance Evaluation Working Group Meeting held April 16-17, 1998
e M-45-02C: SST Retrieval Sequence
- Options for Milestone Completion:
»  Submittal along with TWRS Systems and Operations Plan on January 1999
« Complete Sequence based on Revised SST Logic on Schedule
» M-45-03A: C-106 Sluicing
- Official Acceptance of Construction complete on May 21, 1998
- Safety Clas d Safety Significant Engineering Evaluation
- Operationa. . wting of In-Tank Imaging System Complete
- Operational Testing of Pump, Winch Assembly, and Transfer System in Process
- Project Currently on Schedule and Budget
« M-60-15-T01: Submit DQO Representing Retrieval Needs Supporting Privatization Phase 1
- Submitted Correspondence to Ecology on May 22, 1998 meeting milestone.

Issues:
« Pollution Control Hearing Board hearing in mid-June (M-45-03A)

« (C-106 Sluicing added funding to address Operation Readiness Review concerns.
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Status/Issues/Planned Activities

May 1998

Planned Activities:

» Retrieval Working Group Meeting, May 28, 1998

 ~ ° al Technology Workshop, Oak Ridge, June 9-10, 1998

» C-106 Sluicing Contingency Plan for Off-Normal Events, June 30, 1998

« Submittal of SST Retrieval Mission Analysis and Logic, June 30, 1998

Milestone M-46-00, “Double-Shell Tank Space Evaluation” (9/97)
Status:
* M-46-01D, “Concurrence of Additional Tank Acquisition” completed 11/30/97.

Issues:

Planned Activities:

» Data collection for the next few months.

Milestone M-50-00, “Complete Pretreatment Processing of Hanford Tank Wastes”
Milestone M-51-00, “Complete Vitrification of Hanford High ~ :vel Tank Wastes”
Milestone M-60-00, “Complete Vitrification of Hanford Low Level Tank Wastes”
Milestone M-61-00, “Complete Pretreatm.ent and Immobilization of Hanford Low Activity Tank Wastes”
Status:
» M-50-04-T01, Submit a Conceptual Design of HLW Pretreatment Facility” (3/31/98)
- Project W-211 installs mixer pumps in certain DSTs. These mixer pumps will allow for the pretreatment
of HLW for the Phase | Private Contractors
RL received a letter from Ecology stating that Ecology did not concur with the | “ification of completion
since inadequate information was provided to document successful milestone completion. RL belier
that an Authorization tc . .oceed notification should provide s...._ientdatato: >wthetarge. = esto to
be completed.
« Privatization Review Board Meetings continue to be held. The next meeting is scheduled for the week of
June 1.
» Meetings with DOE-HQ personnel to discuss how RL wilk:
- Prepare the Secretarial Decision Package
- Determine the price reasonableness of the contractors’ proposal
- Develop the recommendation for the Secretary.
+ Meetings with Office of Management and Budget (OMB)
- There have been two meetings with OMB regarding funding needs for TWRS Privatization. Both

meetings went well. - -
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Strtie/lgstiac/Planned Activities

May ou8

- OMB is enthusiastic about Privatization
- Significant work is still required to obtain the necessary funding for Privatization and the support projects.
Other site budgets have an impact on the funding for RL.

« TPA Milestone M-60-10 select two (2) COCO contractors and issue DOE signed Authorization to Proceed
with Part B (as defined in the Request for Proposals or subsequently negotiated contracts) work for  \W
pretreatment and immobilization.

- Summary of events for the low-activity waste (LAW) feed data quality objectives (DQO) for Phase 1
Privatization (TPA target date M-60-14-T01).

Issues:
» Schedule continues to be very aggressive
- LMAES has not been given Authorization To Proceed into Part B
- Discussions continue with BNFL working to obtain an agreement that could lead to an Authorization To
Proceed
- RLis working to have the Secretarial Decision in time to support the TPA Milestone date of July 31, 1998
and the expiration date of the contracts .
- Congressional Review Process (30 days) needs to be completed by July 31, 1998
* Requires the preparation of a Congressional Report to respond to specific questions
» The Secretary will approve the Congressional Report at the same time as the Authorization to

Proceed decision is made.

Planned Activities:
» June
- RL provides the Secretarial Decision Package and Congressional Report to the Secretary
- Secretary makes a decision regarding the Authorization to Proceed into Phase IB
- Secretéry signs the Congressiona. . .2port ai._ ‘orwards it tc _ong
o July
- Possible Congressional Hearings on the Secretarial Decision Package.

Milestone M-90-00, “Complete acquisition of new facilities, modifications of existing facilities, and/or

modifications of planned facilities, as necessary to conduct interim storage of Immobilized High Level

Waste and storage/disposal of Inmobilized Low Activity Tank Waste”

Status:

e M-90-01, Submit Interim Storage and Disposal ILAW and Interim Storage IHLW PMPs to Ecology” (12/97)
- Project Management Plans were completed and delivered to Ecology in December 1997

- Responses to comments from Ecology have been prepared
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Status/Issues/Planned Activities

May 1998 '

- Ecology and DOE have agreed to update the PMP following the rebaselining to the privatization contract
» M-90-02T, Complete ILAW interim storage facility conceptual design (6/98)

- Conceptual design is complete and being prepared for delivery to Ecology
+ M-90-05T, Submit final ILAW disposal facility Performance Assessment to Ecology for review (12/01)

- Performance Assessment is being prepared for official transmittal to DOE-HQ and Ec: gy
* M-90-07T, Complete ILAW disposal facility conceptual design (6/00)

- Conceptual design started March 1998
+ M-20-00, Submit Part B Permit Applications

- M-20-57, Submit interim ILAW facility Part B permit application to Ecology (12/2000)

e Project W-465 ILAW Interim Storage Facility NOI drafted for review. The NOI is being held

pending a decision on Project W-465 scope (storage and disposal).

Issues:
» Change request drafted for Ecology consideration. M-90 and M-20 milestones changed to reflect W-465
scope changing from storage to disposal.

« Letters are being drafted to DOH requesting sealed source determination for IHLW and ILAW canisters.

Planned Activities:
e Submit M-90 and M-20 change request for Ecology consideration
* M-90-03, Initiate ILAW interim storage facility construction (6/01)
« Project validation decision is pending further guidance
« M-90-05T, Submit final ILAW disposal facility Performance Assessment to Ecology for review (12/01)
- Submittal of the Performance Assessment to DOE-HQ is scheduled for May 1998. The document was
informally provided to Ecology for review and comment dispositions have been prepared

- Borehole drilled for vadose zone characterization, also used as RCRA groundwater mor  ing well.

Other
+ Permitting
Clean Air Act
- Project W-030, successfully started up March 1998 meeting NESHAP FFCA milestone for 296-A-42
stack. '
- Project W-030, closure of 296-A-17 and 296-P-26 stack sampling/monitoring systems. Regulatory
notifications sent March 1998.
- Notice of construction approval for Guzzler excavation and backfilling in support of 200 Area A Farm

received January 1998.
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Status/Issues/Planned Activities

May 1998

- Project W-314, notice of construction approval was received March 1998. Startup pending conditions
and limitations discussions.
- SX-104 NOC for saltwell pumping approved by WDOH March 1998.
Resource Conservation and Recovery Act Activities
- Hanford Facility RCRA Permit
+  Permit condition I.U.W, which required mapping and marking of waste piping outside the fences
enclosing 200 East and 200 West Areas (CSTS), was completed (9/97).
- Double-Shell Tank RCRA Part B Permit Application
¢ On schedule to be completed June 1, 1999
» 8 chapters completed (Chapters 1, 5, 6, 8, 9, 10, 12, and 13)
» 7 chapters still outstanding (Chapters 2, 3, 4, 6, 11, 14, and 15)
» Discussions being held with Ecology on a monthly basis
Final Safety Analysis Report (FSAR)
Final FSAR currently under Tier Il review by TWRS
Approval authority has been delegated from DOE-HQ to RL
Approval planned for completion in FY 1998

Implementation planned for FY 1999,

Vadose Zone

Status:

- Continued work with the Interagency Team (e.g., Ecology, ODOE, Tribal Nations) on the TWRS vadose
zone program plan

- Supported the Sitewide Vadose Zone/Groundwater Integration initiative

- Continued data collection and analysis of existing boreholes under the spectral gamma logging prog  n.

Issues:

- Sitewide Vadose _one...ound erln jration initiative continues to expanc  understanding o
program activities and decisions. A thorough understanding is required to ensure that vadose zone data
and analysis is completed to meet TWRS programmatic and regulatory needs ased on the Tri-Party
Agreement.

- Concerns with contaminant transport modeling and risk assessments based, art, on vadose zone
data, pose potential risks to near-term TWRS program activities such as the PA for the ILAW facilities.

Planned Activities:
- Continue to completion development of the vadose zone program plan

- Continue to completion the spectral gamma logging effort
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Status/Issues/Planned Activities

May 1998 '

- Support development of the September 1998 Sitewide Vadose Zone/Groundwater Integration Program
Plan

- Reconvene the Vadose Zone —.pert Panel to address progress to date on Panel recommendations

- Support development and implementation of Science and Technology proposals to address specific

issues of concern regarding contaminant transport.

* Public Involvement
Budget workshops held in March 1998
- Privatization briefing to the State of Oregon, May 28, 1998, Richland
- TPA Public Involvement Quarterly, June 3, 1998, Richland
- Health Safety and Waste Management Committee
» March 13, 1998, Portland
e April 8, 1998, Seattle
« May 13, 1998, Richland
e June 29, 1998, Richland
- Dollars and Sense Committee
»  April 23, 1998, Richland
« May 15, 1998, Richland
e June 30, 1998, Richland
- Hanford Advisory Board
e June 4-5, 1998, Richland
« July 9-10, 1998, Spokane
- Privatization Public Forum
» June 29, 1998, Richland

- New website online.

« Tank 241-SY-101
- This tank is exhibiting a slow rise in surface level
- - Gas is most likely accumulating in or under the floating crust
- Current tank surface leve! response to mixer pump operation is not consistent with behavior assumed in
safety analysis '
- A USQ was declared on February 26

- Detailed planning on the path forward is in progress.
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Status/Issues/Planned Activitias

May 1998
¢ Tank 241-SX-104

- Anomalous level readings on Tank 241-SX-104 resulted in an extensive investigation to determine if the
tankis iking

- Review of the delta level/delta pressure, installation of a video camera, and dry well testing is complete

- Preliminary findings are that Tank 241-SX-104 is not leaking

- Additional analysis is being conducted.

» Project W-030 Update, “Tank Farm Ventilation Upgrades”
Status:
- Tri-Party Agreement regulatory scope of work (M-43-01) complete

Issues:

-  None

Planned Activities:

- Conduct Operationail Test Procedure, forecasted for June 1998,

- Complete Authorization Basis and ORR post-start actions

- Complete Official Acceptance of Construction (OAC) Section Il exceptions _

- Complete OAC Section Il sign-off and the Construction Completion Cost Clo:  : Statement for project
closeout.
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PROJECT W-320 SAFETY CLASS AND SAFETY-SIGNIFICANT
EQUIPMENT ENGINEERING EVALUATION

1.0  JRPOSE

This report provides the engineering analysis required by the Waste

atrieval Sluicing System (WRSS) Authorization Basis. The Authorization Basis
for the WRSS is HNF-SD-WM-BI0-001, Tank Waste Remediation System Basis for
Inter "~ Operations, Addendum 1 (BIO) (Noorani 1997). The WRSS Authorization
Basi« as approved on September 17, 1997, after most of the equipment had been
insta,.ed. The Authorization Basis resulted in some reclassification of
systems, structures, and components (SSC) for the WRSS. The Authorization
Basis requires performance of an engineering analysis before the initiation of
WRSS operaticns tc ensure the system's safety functions can be performed.
Specifically, Section 4.2 of the Authorization Basis states the followil

"The existing'WRSS-SSCs that are designated as sdfety'c' ;s and safety
significant in this Addendum, were not designed and constructed to meet safety
class criteria. - ' o

hAn engineering analysi will be performed for each safety class and .
safet; significant system of the WRSS to ensure that it is able to perform its
safet; function and fulfill its reliability before start up of WRSS
operavions. The engineering analysis will include as a minimum, the
following: (1) failure modes and effects analysis, (2) allowed outage times,
(3) reliability criteria, (4) spare parts requirements, (5) provision of
fail-safe modes of operation or alarm, (6) an updated Fire Hazards Analysis,

id (7) operational attributes and critical characteristics. Acceptance
~testing will be performed, where practical to demonstrate that safety.
functions and requirements can be met. This approach will be used to
demanstrate that systems that are not built to specific SC requirements can
perform their safety functions.

. n « pletion of the 1gineering analysis, a cost/risk I 1efit

dete 1ation will be made that (1) the system is acceptable "as-is," (2) the
system needs upgrade or spare parts availability, or (3) waivers or deviations
requested as necessary.” -

_ 1e items (1 through 7) requested above are contained in various Project
documents. Items 1, 2, & 7 are included in this document (HNF2050). tem 3
were done only for the Tank 241-AY-102 primary and annulus and the 241-C-106
ventilation systems. The results of the comparative reliability studies are
contained in Braun 1997, for 241-AY-102 Primary Ventilation System, Braun
1998a for the 241-AY-102 Annulus Ventilation System and Braun 1998b for the
241-C-106 Primary Ventilation System. Items 4 are contained in the Project
Spare Parts document HNF2404. Item 5 is contained in HNF-SD-W320-FDC-001,
Item 6 is contained in the Project updated Fire Analysis HNF-SD-WM-FHA-020,
| 7. 0B, addendum #1. '

The approved U.S. Department of Energy, Richland Operations Office (RL)
Safety Evaluation Report [Nelson 1997) that is a part of the Authorization

1-1
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Basis contained an open issue (Issue 1) that applies to the safety
classification. It states the following:

lll.

Some of the .existing systems are not labeled as Safety Class but are
required to perform Safety Class functions. For example, the

~ Ventilation Upgrade system (Project W-030) is classified as Safety

Significant although required to be a Safety Class system on the
basis of the Project W-320 Safety Analysis. Additional systems
include the annulus leak detection system (Tank 241-AY-102), the
transfer line pipe-in-pipe system, the transfer line leak detection
systems, the pit cover blocks, and the stack continuous air monitor
and interlock to the exhaust fan. An engineering evaluation shall
be performed to demonstrate that the systems can perform their
safety function or be modified accordingly. This evaluation shall
be supplied to RL/TWRS [Tank Waste Remediation System] for
information.

The successfu] completion of this evaluation will be verified during
the RL Operations Readiness Review (ORR) prior to commencement of
sluicing operations."

This evaluation (HNF2050) examines each safety class (SC) and safety
significant (SS) systems of the WRSS, provided by Project W-320, to ensure .
they are able to perform their safety function. The evaluation (1) defines"
the project strategy for meeting the system safety function(s), (2) evaluates
the system comp11ance with the safety. design requirements based on the
strategy deve]oped in (1), and (3) deve]ops a project Safety Equ1pment List

~(SEL).
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2.0 SYSTEM SAFETY STRATEGY

Tk discussions in Section 5.0 evaluate the suitability of each SC and
safety s.gnificant (SS) system to perform the safety functions specified by
the BI( ind the BIO, Addendum 1. Each section has a system strategy that
g rationale for how the safety system fulfills the required safety,

f
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3.0 COMPLIANCE WITH SAFETY REQUIREMENTS

A system description and an evaluation of the system to DOE Order 6430.1A
SC design requirements is provided for each system. DOE Order 6430.1A,
General] Design Criteria (DOE 1989), Section 1300-3 establishes SC criteria for
“systems performing SC functions. DOE Order-6430.1A identifies criteria to be
considered in the design of SC components and systems to ensure the system or
component can perform its identified safety function. These criteria include
~quality assurance, single-failure criterion and redundancy, environmental
considerations, maintenance, -and testing. Safety systems are required to be
design-1, fabricated, erected, and tested to standards and quality
requir 1ients commensurate with the hazards and potential consequences
associated with the facility and the role of each system and component in
mitigating the consequence of design basis accidents.

This evaluation reviews the SC criteria in DOE Order 6430.1A but does not
evaluate the systems against all codes and standards.” Evaluation of the codes
and standards specified for the systems was not considered appropriate for
this evaluation because construction was complete, or being completed, for the
WRSS systems.when this evaluation was initiated. The evaluations consider the
ability of the safety systems to perform their credited safety functions given
they were constructed with the codes and standards specified by the
Project W-320 functional design criteria.
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4.0 PROJECT SAFETY EQUIPMENT -LIST DEVELOPHENT

The methodology and rationale for component safety classification is
consistent with the process established in HNF-PRO-704, Hazard and Accid :
Analysis Process and HNF-1P-0842, TWRS Acministration (Gibson 1937), .
Volume IV, Sections 5.2 and 5.9. The rationale identifies the design,
installation, testing, and quality assurance requirements for the SEL
components. Consideration was given to the identified safety function and the
capability to restore the safety function in the event of component failure.
For each system of interest, the following evaluation was performed.

.

1. The SC and SS function(s) performed by the safety system or the
supporting system(s) are identified. Included is a refer 1ice to the
applicable accident(s) establishing the required safety function.

2. The system critical characteristics are identified in the system
portion of the Appendix. Each system which is required to perform a
safety function, is translated into system critical characteristics.
These characteristics are identifiable and measurable attributes or
¥ariab1es of the system that are critical to the system's safety

unction. '

Within each system, the minimum number of components necessary to support
the system safety function(s) is identified. The approach used for this .
identification is a failure modes and effects analysis using the following as
guidance: DOE-STD-1027, Hazards Categorization and Accident Analysis
Techniqt ; for Compliance with DOE Order 5480.23, Nuclear Safety Analysis
Reports. The evaluations are intended to be a qualitative evaluation of the
system interactions and effects of the individual component failure. The
failure mode and effects analysis is appropriate for systems in which the
relationship between components and the effects of their failure on the system
operability is clear. The SC functions for Project W-320 do not involve
complex systems. The component interactions and the effect of component
failure on the system safety function can be readily established using the
failure modes and effects analysis approach.

4.1 FAILURE MODES AND EFFECTS ANALYSIS APPROACH ‘

In this approach, each system is analyzed to a level of detail sufficient
to support procurement, testing, operation, and maintenance of the components
within the system. The component function and failure mode(s) were
identified. For each failure mode, the effect of component failure (assuming
credible failures of other non-safety systems and components) on the system
safety functions is examined. A1l failure modes are considered but only those
‘with the potential to affect the safety function(s) are listed in the
Appendix.

If failure of a single component could result in the loss of the safety
function, the component was zssigned the appropriate safety classification.
The factor considered in the selection of safety components was the
1 7iability required to achi¢ & an acceptable Teve) of risk. Engineered
teatures were preferred to &c.inis_. itive controls, passive components were -
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preferred over active components, pr1mary barriers (those close to the hazard)
were preferable to secondary barriers, and barriers that provide protection
from a spectrum of accidents were preferred to minimize the total number of
safety comnnnents, In accordance with HNF-PRO-704, the capability to restore
the component function (recovery time) is not a sufficient rationale to permit
the component to be designated as "general service" because this implies that,
the compounent nzs no safety function. However, recovery time is cred1ted in
relaxing design, procurement and installation requ1rements

The W-320 Project SEL is contained in the Appendix. This SEL will be

. added to the TWRS SEL via an Engineering Change Notice once this document is
approved and released.
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5.0 SYSTEM EVALUATION

This section discusses the systems in the WRSS determined to be SC or SS
by the BIO or the BIO, Addendum 1. This section also discusses any existing
system altered by Project W-320. - S,

5.1 TANK 241-AY-102 ANNULUS VENTILATION SYSTEM
- (SAFETY CLASS)

The following discussion evaluates the suifabi]ity of the Project W-320
WRSS Annulus Ventilation System for tank 241-AY-102 to perform the safety
function(s) specified for the system by the BIO and the BIO, Addendum 1.

51 Strateg& Summary

The Authorization Basis credits the Tank 241-AY-102 Annulus Ventilation
System with performing two distinct SC functions: waste temperature control
and primary tank 2ak detection (see Section 5.2). No SS functions are
identified for the system. : ' '

The Annulus Ventilation System is an existing tank farm system designated
SC by the BIO and the BIO, Addendum 1. The components of the system above
grade, except for the ducting, filter housing and transition pieces were
designed and installed to general service requirements. These components are
not expected to survive a design basis accident. The components of the system
below grade and the above-grade ducting to the equipment pads were designed
and installed to SC requirements and are expected to survive a design basis
accident. The filter housing and the transition pieces were designed to SS.
The Project W-320 strategy for maintaining the system safety function takes
this into account. The project expects the Annulus Ventilation System to fail
during a design basis.accident. Following a design basis accident, the system
damage *1i11 be assessed and a decision will be made to repair.the permanent -
system r deplt  a | ible exhauster. B on the nost recent tI mal
analysis (assuming.the technical safety requirement [TSR] temperature 1imits -
are maintained), the system could be ‘down for a maximum of 25 days before the
tank temperature would become a concern. - . ’ o

5.1.2 System Description

The Tank 241-AY-102 Annulus Ventilation System is an existing tank farm .
ventilation system that consists of ventilation supply and exhaust components.
The ventilation system provides filtered air to the annulus to maintain dry
conditions within the annulus as a corrosion protection measure, provide
supplemental heat removal from the tank, and provide a means of primary tank

The operation of the annulus ventilation system (also referred to as the
K-2 Annulus System) is similar to that of other aging waste tanks. Outside ‘'~
air enters the Annulus.Ventilation System through.the louver inf e assembly.
To prevent frost damage to the supply filters, 2.5-kW radiant heaters are .
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mounted inside the louver intake. Intake air passes through dual

pre-filters, a manual butterfly valve, and a second electric air intake

heater. The second air intake heater is out-of-service. The air is then

distributed throughout the annulus from a centra] point benea: the primary
tank via underground ductwork.

Air is distributed to the annulus by eight drop legs, which connect to
the supply duct. Four six-in. drop legs provide air to the midpoint of the
annulus.. Project W-320 blocked these legs to enhance tank bottom cooling.
The rema1n1ng four drop legs deliver air to the tank bottom distribution
plenum and into the air distribution grid work system (floor slots) beneath
the primary tank. )

Six ducts that merge into an underground vent header draw exhaust air out
of the annulus. The exhaust air passes through an inactive electric heater
and dual HEPA filter housings. Filtered air then exits the ventilation system
through the exhaust fan and is discharged to the atmosphere via the 296-A-19
exhaust stack.

A continuous air monitor (CAM) and a record sampler monitor the Annulus
Ventilation System. The CAM provides a means for primary tank leak detection
by monitoring the annulus exhaust air, before filtration, for an increased
presence of radionuclides. Downstream of the HEPA filters, a portion of the
exhaust stream is drawn into the record sample cabinet and passed 1rough a
sample filter. The sample filter is collected periodically and sent to the
laboratory for analysis. A

In 1988, Project B-672 rep]aced all be]ow¥grade Annulus Ventilation _
System ducting associated with tank 241-AY-102. This upgrade was required due
to excessive corrosion of the original unprotected ductwork. -

Project W-320 also has performed several modifications of the
Tank 241-AY-102 Annulus Ventilation System to enl i tank wasi cooling. The
modifications include blocking of the four drop legs which provide air to the
midpoint of the tank annulus wall, replacement of the exhaust heater ducting,
and replacement of pressure instrumentation. The annulus exhaust fan §peed .
has been modified to provide an airflow rate of approximately 1,350 ft/min
through the floor slots below the primary tank bottom. These mod1f1cat1ons
may be adequate to maintain waste temperatures within established 1imits to-
accommodate the complete removal of waste from tank 241-C-106. However, -
uncertainties in the waste parameters may require further modification of the
system to include an inlet fan and an air intake chiller to increase the eat
removal capability. These modifications may not be necessary until a decision
is made to transport the entire sludge volume. The modifications to the
annulus can then be made before the final batch of sludge is transported to-
tank 241-AY-102.

The Tank 241-AY- 102 Annu]us Venti]ation System waste temoerature cohtroT
SC function, outage time, and de51gn requirements associated with waste
temperature control are addressed in the following discussions.

It should be noted that the BIO, Addendum 1, Table 4- -1, identifies the -
Annulus Leak Detection System as performlng an SC function in preventing the
“Subsurface Leak Resulting in Pool" accident. - This has been identified as an
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error because the associated accident analysis does not credit the system with
performing a safety function. Additionally, the BIO, Addendum 1, . '
Table 3.4.2.15-1, incorrectly identifies the Primary Tank Leak Detection
System as performing an SS function (it should have been noted as performing
an SC function). Both of these inconsistencies will be corrected in the
annual update to the BIO, Addendum 1. .

This document does not evaluate the primary tank leak detection function
because the leak detection system is a common tank farms system previously
identified as SC by the BIO. Section 5.2 of this document briefly describes
the tank leak detection system. ’

5.1.3 System Safety Functions

The Tank 241-AY-102 Annulus Ventilation System SC function associated
with waste temperature control is to maintain tank waste temperatures below
the local saturation temperature, thereby preventing the tank bump accident
described in the BIO, Addendum 1, Section 3.4.2.11. Maintaining a tank waste
temperature below the local saturation temperature also prevents an organic
salt-nitrate reaction, addressed in the BIO, Section 5.3.2.17. However, the
organic salt-nitrate reaction accident analysis does npt specifically identify
the Annulus Ventilation System as performing an SC function (temperature
monitoring and active primary ventilation are the only safety systems -
identified). : ‘

To ensure local waste saturation temperatures are not reached,
HNF-SD-WM-TSR-006 (Noorani 1997a) establishes double-shell tank waste .
temperature 1imits of 195 °F for the top 15 ft of waste and 215 °F for waste
below 15 ft (see HNF-SD-WM-TSR-006, Limited Condition for Operation "
[LCO] 3.2.6). These temperatures are based on a local saturation temperature
.of 220 °F at atmospheric pressure for the supernate (based on the dissolved
salt content of the waste) with the temperature adjusted to 240 °F for waste
below 15 ft to compensate for the pressure differential. Both the 195 and
215 °F temperatures include a 25 °F subcool margin. This includes a 10 °F °
margin to account for temperature-monitorina instrument .inaccuracies, and a
15 °F margin to allow response t...: to , "evc... the saturat © erature = m
being reached. ' :

The SC functions of the annulus ventilation system credited in the-BIO, -
Addendum 1 tank bump accident scenario are based on HNF-SD-W320-ER-004,
Project W-320 SAR and Process Control Thermal Analysis (Sathyanarayana and
Fryer 1997). This report concludes that primary ventilation (Project W-030
config -ation) with no annulus ventilation flow will provide adequate cooling
to maintain waste temperatures below the local saturation temperature o
following a 2-ft waste transfer. Therefore, it can be concluded that the
Tank 241-AY-102 Annulus Ventilation System does not perform a safety cooling
function until more than 2 ft of tank 241-C-106 waste have been transferred to
tank 241-AY-102. This is further supported by TSR Temperature Control '
LCO 3.3.3, which requires the Annulus Ventilation System be verified operable
during operation and limited modes only following the transfer of 2 ft of
sludge into tank 241-AY-102. : ‘
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. Following the transfer of more than 2 ft of waste into tank 241-AY-102,
the Annulus Ventilation System is relied on to provide cooling to maintain
waste temperatures below the local saturation temperature. Assuming
optimistic waste thermal parameters, a minimum of 1,000 to 1,200 ft°/min slot
flow through the annulus is estimated to be required to maintain waste
temperatures below TSR 1imits following a 6-ft waste transfer. If it is
determined during sluicing that additional .cooling is necessary to maintain
tank waste temperature below established 1imits, the annulus ventilation
system performance requirements will be evaluated and modifications to the
system will be made to provide the necessary enhanced cooling.

5.1.4 Allowable Outage Time

The Tank 241-AY-102 Annulus Ventilation System does not perform an SC

function until more than 2 ft of waste have been transferred from

tank 241-C-106 to tank 241-AY-102. Therefore, until more than 2 ft of waste
are received at tank 241-AY-102, the Annulus Ventilation System is not
required to be operational for waste temperature control and may be out of .
service for unlimited durations. When the Annulus Ventilation System is not
operating, the CAM which is used to detect leaks into the annulus, is S
incapable of detecting leaks. However a second system of leak detection, the
conductivity probes, is still capable of detecting leaks into the annulus. .

Following transfer of more than.2 ft of tank 241-C-106 waste into =~ .
tank 241-AY-102, the Annulus Ventilation System is required to be operational
to maintain tank waste temperatures within established 1imits. System ‘
operation is required before and after a design basis accident; however,
continuous uninterrupted operation is not required for the system to fulfill
its credited safety function. ' .

. Sathyanarayana and Fryer (1997) calculate the time to reach the waste
: :uration temperature following a loss of annulus ventilation after 6 ft of _.
waste have been transferred from tank 241-C-106 to tank 241-AY-102 (full waste
transfer). Assuming waste temperatures are maintained at or below the 25 °F
subcool margin (i.e., 195 and 215 °F TSR temperature limits are maintained), .
it is estimated that the tank waste would not reach the local saturation
temperature for at least 25 days. The 25-day period to reach the waste
saturation temperature considers a total loss of tank ventilation (primary and
annulus) and is also bounding for a reduced supernate level (i.e., total waste
volume in tank 241-AY-102 following a 6-ft waste transfer less than 15 ft).

It is anticipated that the waste temperature will be maintained at a
temperature below the maximum allowable temperature, which will increase the
available outage time. However, uncertainties associated with waste physical
properties and the final Annulus Ventilation System operating configuration
make it difficult to accurately project the maximum waste temperature expected
. following the 6-ft waste transfer. Therefore, the availahle outage time for
the Annulus Ventilation System is conservatively establi: ed as 25 days. -
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5.1.5 System Design Evaluation

The Annulus Ventilation System has been evaluated to identify components
that perform a safety function associated with system operation during normal
- and off-normal conditions. Individual components of the system relied on to
preservae the system safety function are identified in the Appendix. Each of
Eh$ SC :rile: v a5 applicable to the annulus ventilation system are addressed

elow. ' )

5.1.5.1 Quality Assurance. Quality assurance requirements have been
specified for all work performed on the Annulus Ventilation System.
Underground ducting installed by Project B-672 was designed and fabricated
according.to ANSI B31.3-1987 (ANSI 1987) requirements for piping systems.
Held records were prepared for all welds and all pressure-containing welds, .
and attachment welds were visually inspected and subjected to nondestructive
testing. Following fabrication, system pressure testing also was performed
and in :pendently verified. '

Modifications (section 5.2.1) to the Annulus Ventilation System performed
by Project W-320 also were conducted in accordance with the required quality
controls. A1l work was designated as "SQ" and therefore was reviewed by =~
Safety and Quality Assurance. Reviewers included Quality Assurance, Quality
Control, and an Authorized Inspector (AI). Weld records were prepared for all
v Iding, and all welds were subject to visual examination and enhanced
nondestructive examination. System pressure testing also was performed and
indeperdently verified where applicable. - ' ' '

5.1.5.z Single-Failure Criteria and Redundancy. The Tank 241-AY-102 Annulus
Ventilation System design, as modified by Project W-320, provides redundancy
to ens re that a single failure does not result in a loss of capability of the
system to perform its required safety function. It is unlikely the permanent
Annulus Ventilation System would fail such that the system was not restorable
to an operable condition within the available recovery time. To ensure the.

system can sustain its credited safety function, a Portable Exhat : System has
been provided as a backup to the permanent Annulus Ventilation System. '

Por: »  Exi ) 1 (s ion 5.7) provit v lunc icy for mi
i ve-_. \de componeni_ _’ the Annulus Ventilation System (active and passive
components). The portable exhauster system will however, bypass and disable
the annulus leak detection CAM. In addition the annulus ventilati. system .
record sampler will no longer be functional. Below-grade components (drop
legs and the distribution plenum) include only the Annulus Ventilation System
ductwork, which does not perform an active function (passive function only).
The below-grade components are designed in accordance with requirements for SC
design loads and as such are relied on to remain intact following design basis
accidents, . Lo '

‘ine Portable Exhaust System (section 5.7) includes a portable skid-
mounted exhauster, a portable generator, air intake ducting and prefilter, -
ducting for connecting components to the underground ductwork, and other
miscellaneous components required for system installation. A1l components of
the Portable Exhaust System are maintained in an operable condition and can be -
installed within the 25 days established as the available system recovery ‘
time. An installation work package, startup testing procedures, and operating
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and maintenance procedures have been prepared and are available to support the
emergency deployment of the equipment should the need arise.

Upon detection of failure of the Annulus Ventilation System, a damage and
failure assessment will be performed. A team consisting of Operations,
Maintenance and Engineering personnel will be assembled to assess the damage
The assessment will consider the tank temperature, the extent of damage, "and
the estimated recovery time to repair the system to an operable condition. If
it is determined that a repair cannot be made within the available recovery
time, all or a portion of the portable annulus exhaust system (as required)
will be deployed.

The components of the Portable Exhaust Systen are designed to maintain
annulus slot flow estimated to keep waste temperatures below limits and all
components are deployable within the allowable recovery time established for
the system. The Portable Exhaust System provides a redundant means to
maintain the cooling function of the annulus exhaust system.

5.1.5.3 Equipment Environmental Considerations. The Annulus Ventilatien
System is designed ‘for the environmental conditiens (temperature, humid- vy,
and radiation) approprlate for the tank farms. ° e cooling function can be
restored by repair of the Annulus Ventilation System or deployment of ti
portable exhauster in the unlikely event of failure rest ting from ‘
environmental conditions. This ensures that tank waste temperatures will be :
maintained at or below established temperature limits following all postu]ated
accident scenarios.

For the following discussion, components of the Annulus Venti]ation
System have been grouped into two systems: - e below-grade ducting and the
above-grade mechanical and electrical. components. Equipment environmental
considerations and qualifications are discussed below for each system."”

..1.5.3.1 Below-Grade Components. The Tank 241-AY-102 Annulus
Ventilation System below-grade ductwork, including dr« Tlegs and distribution
plenum as installed, is compliant with the SC environmental requirements
specified in DOE Order 6430.1A, ( 1eral Design Criteria (DOE 1989). The
system was specifically designed for operation in the environment associated
with storage of high-heat radioactive waste and can withstand the evaluation
basis earthquake.

In 1988, Project B-672 completely replaced the below-grade ducting
associated with the Annulus Ventilation System with new corrosion-resistant
ducting. In addition, Project B-672 replaced all existing supply and exhaust
ducting from the underground annulus tie-in connections at the tank to the ’
equipment pads. Work was performed following functional design criteria
. SD-672-FDC-001 (RHO 1986) and Construction Specification B-672-C2 (KEH 1988).

The below-grade ductwork installed under Project B-672 was spec1f1ca11y
designed to operate in an environment associated with the storage of high-heat
radioactive waste. The design preserved the original operating parameters.
established for the system and considered heat loads resulting from "worst-
case" high-heat radioactive wastes. _
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" e below-grade ductwork was classified as Category I and designed and
analy..d for the safe shutdown earthquake as outlined in Hanford Plant
Stanc 'd Design Criteria SDC-4.1, "Standard Arch-Civil Design Criteria,"
Revision 10 (horizontal ground acceleration of 0.25 g) (RL 1993). SODC 4.1,
Revision 10 Category I criteria were applicable to nuclear reactors and
structures for the storage of plutonium, and represented the highest level of

seismic protection specified for U.S. Department of Energy facilities at, the "

time. -

In Natural Phenomena Hazard Design and Evaluation Criteria for Department
of Energy Facilities (DOE 1994), the DOE provides guidance for
facility-appropriate design accelerations to be used in seismic evaluations.
Use ¢ the specific guidance depends on the facility hazard category and
performance category of the equipment. For existing Hazard Category 2
facil ties with Performance Category 3 equipment such as the underground
storage tanks, a peak horizontal ground acceleration of 0.19 g is used as the
evaluation basis for accident analysis. This value (0.19 g) was used in the

"~ accident analysis included in the BIO, Section 5.3.2.23 to evaluate the

effects of a postulated seismic event on the facility and represents the
evalt-~tion basis earthquake. This analysis concludes that tank failures,
major structure collapse, and pipe ruptures would not be expected to occur
follc..ing the evaluation basis earthquake.

As previously noted, the Tank 241-AY-102 Annulus Ventilation System
below-grade ducting was designed in accordance with SDC 4.1, Category I _
criteria. These criteria impose a horizontal ground acceleration of 0.25 g,
which exceeds the 0.19 g ground acceleration considered in the BIO accident
analysis. It can therefore be concluded that the below-grade ducting will
remain intact and in an operable condition following the evaluation basis
earthquake. ' -

v.1.5.3.2 Above-Grade Components. The above-grade mechanical and - :
electrical components associated with the Tank 241-AY-102 Annulus Ventilation
System perform an active SC function in maintaining tank waste temperatures
belo - established 1imits. Although the SC components are required to perform
thei safety functions followina a design basis accident, 25 days of recovery
time _re availab.  to . :pair ti 2. and reestablish o -ation following a
system failure.

'he filter housings and the transition pieces were designed, fabricated
and ..stalled to safety significant requirements -(Jennings 1995). The balan
of the above-grade mechanical and electrical components were designed,
fabricated, and installed following standards and regulations applicable for
general service equipment. Although the equipment was specifically designed
for the extreme environmental conditions appropriate for the tank farms, the’
design of the components did not consider SC loads resulting from natural
phenomena (i.e., wind, seismic, ashfall, etc.).

rollowing a design basis accident, all above-grade mechanical components
are assumed to fail. If it is determined the system cannot be restored to an
operable condition within the recovery time available, the Portable Fxhaust
System can be installed as required to restore active ventilation. e
Portable Exhaust System includes all components necessary to connect the
Portable Exhaust System to the annulus supply and .exhaust the annulus by
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connecting to riser 19B. A separate portable generator has been identified
for electrical power to the portable exhauster. The entire system or a
portion of the system may be deployed as needed to restore the annulus airflow
required to maintain tank waste temperatures.

5.1.5.4 Maintenance. The design of the Annu]us Ventilation system provides
for routine maintenance of the system components. A1l components designated
as SC/SS, as well as other components that could 'be subject to failure, are
located above grade in locations that facilitate maintenance to the maximum
extent possible. The system design considered the potential to become
contaminated and incorporated contamination control features where feasible.
A1l exhaust air is filtered.

5.1.5.5 Testing. The Tank 241-AY-102 Annulus Ventilation System includes
provisions for periodic testing of monitoring, surveillance, and alarm
systems. Instrumentation is calibrated at a frequency based on the function
"the instrument serves. System functional testing also is performed
periodically to verify proper system operat1on and response as required to
maintain the system SC function.

5.1.6 Reljability

- The reliability of the Annulus Ventilation System has been assessed
(Braun et al. 1998a) using reliability block diagram methods. Evaluation of.
historical on 1ine time of the annulus exhaust system was not performed. An -
allowed time for recovery of 14 days was used for the reliability study.
Fourteen days were used to bound the outage time. When the reliability study
was being done, the outage time varied between 19 and 31 days. Fourteen days
were used as a conservative outage time to estab]lsh a bounding outage time
for the system. Evaluations have been mac consi¢ -iv tI K2 annulus /stem
ali_» and in combination with the portable exhauster and backup diesel
generators (see Table 5-1). Assuming a general service design basis, a
reliability of 94.88% was calculated for the K2 system alone, and the
reliability is 98.96% with the Kz system in combination with the portable
exhauster.

The contribution of component failures due to seismic or high wind events
to total ventilation system reliability is small. Accordingly, the -
significance of qualifying certain components to SC will provide minimal
improvement in the reliability of any of the ventilation systems or.
conf1gurat1ons (less than 0.5%). The reliability of the K2 system with an SC
design basis is 95.35%. The reliability of the K2 system in conjunction with
the portable exhauster with both systems as SC is 99.10%. Upgrading the
systems to SC can not be shown to be cost effective based on increased
reliability. »
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Project W-030 recently built the primary ventilation system for tank 241-
AY-102 to ventilate all four tanks in the Aging Waste Facility. Designated SC
by the BIO and the BIO, Addendum 1, the system was originally designed and
constructed as SC 2 in accordance with the original project criteria.

- Project W-030 has produced documentation that evalui s the equipment against
SC criteria, including procurement, quality assurance, design, and
reliability. This evaluation concludes that, owing to the degree of -
reliability already inherent in the system, and because much of the equipment
actually meets SC requirements as procured and designed, additional upgrades
or engineering will not provide a significant benefit and the system should be
dedicated, without modification, as SC.

The U.S. Department of Energy (RL) has accepted this project assessment
and allowed the system to continue operation as constructed based on this
recommendation.The system provides the safety functions necessary to support
operation of the WRSS. As a contingency, Project W-030 is also develop g the
design media, procedures, and other documentation necessary to install and
operate an emergency backup exhauster to ventilate tank 241-AY-102 within a
reasonable outage duration, providing additional redundancy to the existing
system. : v

The bounding accident is a tank bump due to an increase in tank
temperature. Based on thermal analyses of the system, it is estimated that
primary ventilation can be down for a maximum of 50 days, with 2 ft of waste -
transferred and 2 ft of supernate covering the waste, before waste temperature
becomes a concern, provided the annulus ventilation system is still running.
The outage time for a 2-ft waste transfer is 130 days with a full supernate
‘pool.

The system is also credited with maintaining * e flammable gas

~ concentrations below 25% LFL. The tank is expectea to reach 25% LFL in

7.7 days following loss of ventilation. The time to reach 25% | 's not the
boundii ndition. Ti is no 1 la ti : y 3 _as
jgnition controls are in piace in accordance with 13k A C. 5-10." Rerovery
work activities around the tank would become restricted following a »ss of
ventilation, due to a potential accumulation of flammable gas in the tank
vapor space. Work activities are also restricted whenever vapor space
confinement is lost, based on a need for radiological protection of onsite

personnel.

5.3.2 System Description -

. The AZ-702 ventilation system provides primary ventilation for i 1 four

Aging Waste Facility tanks, including tank 241-AY-102. The system is housed
in a new building, 241-AZ-702, and was constructed under Project W-030 to
replace the existing 702-A Aging Waste Facility ventilation system, which had
exceeded its design 1ife and was no longer considered reliable. The new
system and its operation are described in detail in the BIO, Addendum 3, and
in HNF-1903, Project W-030 Tank Farm Ventz]atzon Upgrade System Descr:ptions _
(Briggs 1997) -
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Tank 241-AY-102 primary ventilation is required to e operable at all
times in accordance with LCO 3.2.1 (Noorani 1997a). The primary ventilation
system also provides confinement, for radiological protection of onsite
workers, bty LIPA filtration and by maintaining a negative pressure in the

‘tank. Ventilation is described in the BIO, Section B2.4.3.7, and the relevant

analyses and controls for HEPA filters are discussed in the BIO, .
Sectlon 5.3.2.¢c. e !

5.3.4 'A]1owab]e Outage Time

An estimate of allowable outage time for the tank 241-AY-102 primary
ventilation system may be based on either of its two safety functions:
dilution of flammable gases or waste conling. After a loss of primary
ventilaticn, the concentration of the { ammable gases in the dome space and
the temperature of the waste will gradually increase over time. Waste
temperature will u]tlmate]y define the allowable outage time for primary
ventilation.

After a loss of ventilation, LCO 3.2.1 specifies corrective actions that
must ‘be initiated to avoid a TSR violation. These requ1red actions are
compensatory measures that allow work activities (e.g.,  to restore the .
ventilation) to continue on a restricted basis. These actions are as fo]]ows

- o Immediately stop a]] waste-disturbing act1v1t1es

J 'Immed1ate1y start work on restoring active primary ventllatlon or
developing an approved recovery p]an to do so.

e Monitor the tank vapor space within 72 hours, and repeatedly at
72-hour intervals, to verify the f]ammab]e gas concentratlon is
below 25% LFL.

The rate of forced ventilation required to maintain the flammable gas
concentration in the tank within acceptable limits is very small, on the order
of a few standard cubic feet per minute. However, if forced primary
ventilation is completely lost, flammable gases will accumulate in the tank
vapor space and eventually reach 25% LFL. Based on a theoretical model and
limited field data, the rate of flammable gas accumulation in the tank 241-
AY-102 dome space will vary somewhat depending on the stage of waste retrieval
or the depth of waste in the tank (i.e., pre-sluicing vs post-sluicing)

(Estey 1997). Table 5-2 presents the results of these calculations.
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for a 2-ft transfer of waste with a 2-ft supernate pool (annulus ventilation
not needed for 2-ft transfer) results in the waste temperature reaching
saturation in 50 days. A loss of primary ventilation for a 2-ft transfer of
waste with a full supernate pool results in the waste temperature reaching
saturation in 130 days.

"Therefore, based on the results of the thermal analyses (Sathyanarayana
and Fryer 1997) conducted for Project W-320, and given the fact that recovery
work can continue on a restricted basis following a loss of primary
ventilation, 50 days may be considered a reasonable bound for estimated outage
time. The restrictions previously discussed are compensatory measures to
allow work -to progress to restore active ventilation, either by repairing the
existing tank 241-AZ-702 equipment or installing a portable exhauster, while
minimizing the possibility of a flammable gas deflagration. As discussed in
Section 5.3.2, the portable exhauster provides a means of recovery which can
prevent flammable gas build up as well as a tank bump while corrective
maintenance/replacement activity is carried out to restore the primary
ventilation system. If the existing (permanent) equipment can be repalred
within the allowable outage time, the portable exhauster will not be
necessary.

5.3.5 System Design Evaluation"

5.3.5.1 Quality Assurance. The 241-AZ-702 ventilation system was procured
and designed to meet SC 2, or SS, requirements in accordance with the original
Project W-030 criteria. Procurement of safety-related equipment was in
accordance with appropriate quality assurance requirements, including test and
inspection documentation, supplier qualifications, certified data on materials
used, and certification of compliance with project specifications. The same
procurement requirements apply in large part to SC equipment. Anv future
maintenance, parts repl: ‘'ments, or modificat' s will be rfori | in
accordance with the appropriate quality assurance requirements.

5.3.5.2 Single-Failure Criteria and Redundancy. There is considerable
redundancy designed into the tank 241-AY-102 primary (702-AZ) ventilation
system. Fans and HEPA filters are arranged in parallel trains with crossover
lines enabling various equipment combinations to run. Although the .
recirculation loops, primary condenser, and HEME are not redundant, they can -
be bypassed and taken off line for maintenance with no immediate adverse
affects on overall system operation. Instrumentation and controls are
designed to enable local manual operation of the system in the event of a loss
of the control room or automatic contrc s. Normal electrical power is 1icked
up by a permanently installed diesel-powered generator of adequate capacity to
power the entire system. _

In most cases, a 51ng1e failure of any component will not result in a
loss of requ :d safety functions.  In cases where it does, operations can
rely upon allowable outage time, along with portable exhausters, generators,
and various spare parts,-in addition to hardware redundancy, to ensure system
reliability. Project W-320 is developing cont' jency plans to ensure suitable
portable equipment is available for installation following a design basis
natural phenomena event in which power or ventllatlon is lost.
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through the cooling coil. The cooling coil includes a condensate drain that
returns condensate to tank 241-C-106 via the intake duct.

Instrumentation installed by Project W-320 at the air intake station
includes temperature indicators, installed upstream and downstream of the
cooling coil, and a pressure differential indicator which indicates the
pressure differential across the cooling coil. A1l instruments associated
with the air intake stations (existing and newly installed) provide local
indication only. " Operators monitor instrumentation associated with the air
intake stations as part of operator rounds, which are performed on a regularly
scheduled basis. .

5. 4 2.1.2 296-P-16 Exhauster Components. The 296-P-16 exhauster is a
7,000 ft3 /min exhauster installed at the C-Farm, located between
tanks 241-C-105 and 241-C-106. In the present service configuration, the
capacity of the exhauster is limited to approximately 3,000 to 3, 500 ft*/min.
Ventilation airflow rates are maintained at appro§1mate1y 2,400 ft /min
through tank 241-C-106 and approximately 1,000 ft°/min through tank 241-C- 105
at a vacuum pressure of approximately -1.5 in. water gauge (w.g.).

The 296-P-16 exhauster includes exhauster ducting, a deentrainer, control
valves, an exhauster assembly (two 50-kW heaters, a prefilter, and wo HEPA
filters in series), an exhaust stack, and system-monitoring instrumentation.
Air is drawn from the dome space of the tanks by the exhauster via exhaust
ducts installed at tank 241-C-105, Riser 11 and tank 241-C-106, Riser 2.
Valves located immediately downstream of each tank riser connection control
tank airflow rates and provide isolation when needed.

Downstream of the valves the duct work joins ogether and connects to the
deentrainer. - As air passes through the deentrainer, liquid droplets and ]arge
particles are separated from the airstream. Liquid accumulated by e '
deentrainer (during operations and flushing) is col :ted d draii 1 back to
tank 241-C-106. A differential pressure gauge installed on the deentrainer -
provides local indication of the pressure differential across the deentrainer.
Flush valves and piping are included to flush the deentrainer when a high
differential pressure is observed.

Upon exiting the deentrainer,'air passes through an 18-in. butterfly
valve and enters the exhauster assembly. The exhauster assembly includes a
heater assembly, a filter assembly and an e; aust b]ower - - -

The heater assembly contalns two 50-kW electrically powered heaters that
reduce the relative humidity in the airstream before entering the filters. A
locally mounted thermostat and control circuit control the heaters.
Temperature switches are installed upstream TIS1) and downstream (TS2 and TS3)
of the heater assembly. TS1 opéns above 190 °F and shuts off power to
heater #1. TS2 opens above 180 °F and shuts down heater #2. TS3 opens below’
140 °F and shuts off power to the exhaust vent blower.

Downstream of the heater assemb]y, air passes through a prefilter and a
two-stage HEPA filter. Differential pressure gauges are installed at each
filter stage. Differential pressure gauges across the HEPA filters also
include pressure switches. Pressure switch PS-1-EXH-A senses the differential
pressure across the second HEPA filter. The switch is normally closed and
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5.4.2.2.1 Process Building. The Process Building (?41-C-91) is an
insulated, environmentally controlled metal building that ouses the Process
Building skid. The Process Building is divided into two rooms. Room 1
contains the HVAC process vessels and equipment, and generally will not be
accessible during operations. Room 2 contains instrumentation panel IE-1361,
and will be routinely used by operators. A shielding wall separates the two
rooms. i .

Major components of the Process Building skid include a condenser, a
moisture separator, a heating coil, a recirculation fan, a HEME, a high-
efficiency metal filter (HEMF), a portab]e exhauster connection, a seal pot,
and a gamma detector. Compressed air and raw water supply systems are
provided to the process building to support operation of the ventilation
system, such as back washing the HEME and flushing the HEMF.

_ Gases from the 241-C-106 headspace enter the ventilation system through a
10-in. duct located at Riser 15 at a rate of 1,040 to 1,220 ft>/min and enter
the condenser (HX-1361). The condenser cools the air, condenses moisture in
the airstream, and returns the condensate to the tank. The condenser is a
shell- and tube-type condenser designed to meet the requirements of '
ANSI/ASME - Boiler and Pressure Vessel Code, Section VIII, Division 1, Rules for .
Construction of Pressure Vessels (ASME 1995). The ventilation airstream,
circulating on the shell side, is normally cooled to about 40 °F by the ]
.chilled water cooling system, which circulates a 46% propylene glycol solution
on the tube side. The condenser shell side is designed for an airflow of -
1,040 to 1,220 ft3 /min, an inlet temperature range of 50 to 180 °F, an outlet
temperature range of 33 to 180 °F, and an operat]ng pressure range from -5.9
to -0.3 in. w.g. The condenser tube side is designed for a coolant flow of
110 gal/min, an inlet temperature range of 31 to 90 °F, and an outlet.
temperature range of 36 to 90 °F. Condenser capacity is 250,000 Btu/h.

Upon passing throuah the condenser, part of the flow (860 ft3/min)
circula through the  isture separator and heating coil and returns to
tank 241-C-106 through an 8-in. duct located at Riser 2. The )isture
separator (MS-1361) removes moisture from the airstream and returns the liquid
to the tank.  The mc¢ sture separator is a centrifugal mist eliminator that =~ -
removes moisture droplets from the recirculation airstream by centrifugal
force and gravity. Drains from the moisture separator are routed to the sea1
pot in the Process Building and return to tank 241-C-106. .

The recirculation heating coil (HC—1361) duces the relative humidity of
recirculating air and protects the recirculation fan from erosion by liquid
aerosols. The heating coil is rated at approximately 30 kW. Liquid drains
from the heating coil are routed to the Process Building seal pot for return
to tank 241-C-106. Heating coil HC-1361 is interloc ed with rec1rcu1at1on fan
FN-1361 and shuts off automatlca]]y when the fan shuts down. S

The recirculation fan (FN-1361) is direct driven by a 7.5-hp,
single-speed, electric motor and has a rated capacity of 860 ft°/min at
19 in. w.g. pressure differential. The fan is a centrifugal type and is of
304 L stainless steel construction. Ligq id that drains from the recirculation
fan is routed to the Process Building seal pot for return to tank 241-C-106.
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5.4.2.2.2 Chiller Skid. The chiller skid is a glycol and water chiller
system that serves two functions: (1) provide cooling fluid to the process
building condenser, and (2) provide cooling fluid to the tank 241-C-106 air
inlet cooling coil. These two services are mutually exclusive. Before the
start .of 'sluicing, the chiller skid will be used to cool tank contents.
During sluicing, the chiller skid will cool the HVAC recirculation line.

The chiller skid is located outside the fenced area of the 241-C-106 Tank
Farm. The chiller skid contains an air-cooled chiller and a chilled water
cooling system. The chilled water cooling system consists of a makeup storage
tank, an air separator, circulation pumps, an expansion tank, and instruments
for monltorlng the closed-loop cooling system. The c1rcu1at1ng fluid (chilled
water) is a 46% propylene glycol solution mixed with water, and is circulated
betwzen the chiller and the recirculation system condenser. Chilled water may
also be provided to the intake air cooling coil (CC-13¢ ).

An air-cooled chiller (R-1361) removes heat gained by the chilled water
system from the recirculation ventilation system condenser. -The chiller is a
complete factory-assembled package, rated at 40 tons, with reciprocating
compressors, condenser, refrigerant circuits, cooler, and controls. The
chiller reduces the temperature of the chilled water returning from the
recirculation. condenser by about 5 °F. The chiller also will be used, as
required, to reduce the temperature of 1e chilled .water returning from the
intake a1r cooling coil (CC 1361).

The makeup storage tank (TK-1361) provides the ab111ty to add glycol to
the chiller skid. The tank is pressurized by compressed air so that glycol
can be added while the chilled water circulation pumps operate.

An air separator (TK-1363) removes air from the chilled water c1rcu]ation
system. Air is automatically expelled from the air separator through a
float-type air vent. .

Two 110 gal/min centrifugal pumps circulate chilled water through the
conder 2r and the air-cooled chiller. Pump P-1364 is designated as the
primary pump and Pump P-1365 is the standby pump. y1Towing a failure of the
primary pump, the standby pump will start. Each pump has normally open
isolation valves that a]]ow pump maintenance while mlnlm}z1ng any effect on
system operations. : '

An expansion tank (TK-1362) provides space for expansion and contraction
of chilled water system fluid as the fluid temperature varies. A 3-in.
circulation piping routes the chilled water to and from the Process Building
and the air_intake chiller. The buried and insulated piping is Schedu]e 40
carbon steel with welded fittings.

5.4.2.2.3 Exhaust Skid. Air is exhausted from tank 241-C-106 at a rate
of up to 360 ft3/min by the exhaust skid. Air in-leakage, to make up for the
exhausted volume, will flow into 241-C-106 from two pathways (1) between
pits and pit cover blocks, into pits, and then through pit drains into _
tank 241-C-106; and (2) through the existing 3-in. cascade 1ine connecting
tank 241-C-105 to tank 241-C-106.
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The exhaust sk1d is similar to many exhausters used throughout the’
Hanford Site. The skid includes a heating coil, two HEPA filters, and an
exhaust fan. This skid also includes an exhaust stack and exhaust-monitoring
~instruments. The exhaust ventilation system controls the pressure and
flowral f the tank 241-C-106 vapor space.

A igle-stage electric heating coil (HC-1362), located upstream of,the .
HEPA fuyiwer train, heats the saturated air and prevents condensatio on the
. HEPA fi1 :rs. The heating coil capacity is about 3 kW. During normal
operations, the heating coil raises a 40 °F ajrstream temperature to
approximately 80 °F and maintains a 34% relative humidity. Heating coil
HC-1362 is interlocked with exhaust fan FN-1362 and shuts off the heater
automatically when the fan shuts down.

The HE ‘i1ters are the bag-in/bag-out type designed for a particulate
removal mas ‘ficiency basis of 99.97% of particles sized 0.3 ym and greater.
This is achieved by using two HEPA filters (HEP-1361 and HEP-1362) in series.
Each filtration stage has provisions for in-place aerosol testing while in
use. Tk~ HEPA filters are changed out when the pressure differential across
the filt_~ exceeds allowable 1imits, the radiation measurement on the filter
housing is about 100 mrem/h or when the filter has failed the aerosol test.

The exhaust fan (FN-1362) is direct driven by a variable frequency,
drive-ct trolled, 7.5-hp electric motor with a flow capacity of 360 ft°/min at
40 in. v 3. The fan is a centrifugal type with 304 L stainless steel ’
construc ion. Fan speed is modulated as required to control the vapor space
pressur¢ in tank 241-C-106. A high-pressure differential across either of the
HEPA filters, detection of high radiation by the stack CAM, or .a high vacuum:
pressure detected at tank 241-C-106 shuts down the fan. Shut down of the fan
automatically shuts off heating coil HC-1362 as well as the stack-monitoring
system vacuum pumps.

The exhaust fan discharges to the 296-C-006 <(haust stack. The 6-in.-
diameter exhaust stack extends to a height of about 16 ft above the exhaust
skid'~ ~~ncrete pad. The exharnst stack provides the point of discharge for .
the 1 ventilation system. ..e primary exhaust airstream is sampled for
radic ve particulate d monitored for radioactivity before d1scharge via
the sta . The exhausted alrstream is also mon1t0r1 for flow.

Mo toring 1nstrumentat1on includes isokinetic samp]e probes, a CAM
(CAM E-"°5), and a record sampler (E-083) (Drawing H-2-818561). The .
monitor..g system detects and mitigates a radioactive aerosol leak, resulting
from an unfiltered release of the exhaust gases to the environment, by
initiating a shutdown of the exhaust system fan (FN-1362).

5. 2.2.4 241-C-106 Seal Loops. Two seal loops that meet SC
requ1rements are installed at tank 241-C-106. The seal loops pro ct the tank
from ex »ssive vacuum should an ice storm seal off all in-leakage into the
tank wh.le the exhaust fan continues to operate. The exhaust fan can achieve
a maxin 1 pressure of -40 in. w.g., which could damage the tank structure.
Redundant 6-in.-diameter seal loops pointed downward to protect them from
icing over are provided to mitigate a tank under pressure condition.
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The seal loops are filled with silicone fluid that has a low freezing
point and are installed in the existing hatch cover plate above the 24-in.
Riser 15. Each seal Toop has a local level gauge for periodic verification of
the fill level. The seal loops provide 1ssive over pressure and under
pressure protection and are designed to clear with a differential pressure of
5.8 in. w.g. between the tank vapor space pressure and external atmospheric
pressure.

PYd

5.4.3 System Safety Functions

The BIO and the BIO, Addendum 1 credit the active ventilation at
tanks 241-C-105 and 241-C-106 with performing SC functions in the prevention
of two accidents: . the flammable gas deflagration accident and the tank bump
accident. There are no SS functions identified for the tank 241 C-105 and
241-C-106 ventilation system.

The tank 241-C-105 and 241-C-106 active venti]ation system SC functions
are applicable during waste storage, pre-sluicing, active sluicing, and post-
sluicing periods. Although the 296-C-006 and the 296-P-16 ventilation system
will not be operated at the same time, each system is relied on to fulfill the
tank 241-C-106 SC funct1on for active tank ventilation.when the system is in
operation.

The following d1scuss1on addresses the tank 241-C-105 and 241-C-106
active ventilation system SC functions and system outage times. The SC
functions and outage times are applicable to the 296-P-16 and the 296-C-006
ventilation systems; therefore, safety functions and outage times as descrlbed
are not independently addressed for each system.

5.4.3.1 Tank 241-C-105 and 241-C-106 Ventilation System. The tank 241-C-105
and 241-C-106 active ventilation system performs two distinct SC functions.
The primary function is to maintain tank 06 1y tem} “-atures below
the local saturation temperature, thereby preventing the " ink bump accident
described in the BIO, Addendum 1, Section 3.4.2.11. The secondary SC function
of the system is to maintain the flammable gas concentration within

tank 241-C-105 and tank 241-C-106 dome spaces, due to steady-state gas v
release, to below 25% LFL. Minimizing the flammable gas concentration within
the tank dome spaces reduces the time at risk and the potential for a
flammable gas deflagration as described in the BIO Section 5.3.2.14 and the -
BI0, Addendum 1, Section 3.4.2.11. :

Although the 296-P-16 HVAC system, when in operation, provides active
ventilation to tank 241-C-105 and tank 241-C-106, the temperature control SC
function is applicable only to tank 241-C-106. Tank 241-C-105 is not
classified as a high heat watch list tank and does not require active
ventilation to maintain tank waste temperatures within established temperature .
limits (Bragg 1995).

Additionally, the active ventilation SC function is applicable to
tank 241-C-105 only during periods of operation of the 296-P-16 exhaust
system. Whe the 296-C-006 ventilation system is operat1ona1 tank 241-C-105
will be placed in a passive ventilation mode. When in the passive ventilation
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passively ventilated is within the range normally encountered for passively
ventilated tanks, the tank is bounded by the flammable gas def]agration
accident analysis. Therefore, if tank 241-C- 25 is conf1gured in the passive
ventilation mode (i.e. atmospheric breathing thru a passive breathing
assembly) following a ventilation system failure, the tank could remain in
this configuration for a period of unlimited duration and no additional
controls would be necessary. ) -

Similar logic can be applied to tank 241-C-106 in determining the outage
time for the ventilation system associated with 1 e flammable gas safety
function. The BIO, Addendum 1, Section 3.4.2.8, concludes if active
ventilation were lost at tank 241-C-106, the head space of the tank would
reach 25% LFL in 117 days using the best estimate hydrogen generation rate and
113 days using the upper-bound generation rate. This estimate considers the
pre-sluicing conditions and waste inventory present at tank 241-C-106 and is
representative of worst-case conditions. The 113-day outage time also bounds
sluicing operations performed by Project W-320 because removal of waste will
reduce the steady-state generation of flammable gas at tank 241-C-106,
resulting in a net increase in the outage time available.

If active ventilation is lost at tank 241-C-106, the tank could be

- . configured in the passive ventilation mode. Atmospher1c breathing would.occur

through the air intake station, which performs a similar function to a passive
breather filter assembly. Two redundant seal loop assemblies designed to
relieve at +/-5.8 in. w.g. provide over-pressure protection for the tank.

The estimated time to reach 25% LFL at tank 241-C-106 following a loss of .
ventilation, as with tank 241-C-105, is considerably longer than t| estimated
minimum time for the worst-case passively ventilated tank (24 days tor
tank 241-A-101). It can therefore be concluded that following a loss of
.active ventilation at tank 241-C-106, : eady-state flammable gas generation
will remain w1th1n the range norma]]y encountered for passively ventilated
tanks and as st ‘i is bounc [ by the f mmab’ ; idi . analysis. Although
loss of active ventilation is required to be restorea immediately and waste- .
disturbing activities are not allowed when the tank is not actively .
ventilated, the ventilation system outage time is governed by the tem ~ature.
control SC function and is not restricted by the flammab" gas safety )
function. S

5.4.4.2 Tank Bump - Temperature Control Function.. Tank 241-C-106_is
classified as a high heat watch list tank and has a tota] heat load est1mated
at 132,424 BTUs/hr (38.8 kW). Currently, forced ventilation and water
add1t1ons to promote -thermal conductivity and evaporative coaling are used to
maintain tank 241-C-106 waste temperatures within the established limits.

Tank Waste Remediation System Technical Safety Requirements (Noorani
1997a), LCO 3.3.1, establishes a maximum waste temperature of 205 °F for
single-shell tanks. This temperature limit applies to tank 241-C-106 and is.
based on a waste saturation temperature of 220 °F adjusted by 10 °F to account
for instrument uncertainties and 5 °F to allow time to detect and respond to a
temperature increase before the waste reaches the temperature at which a tank
bump can occur.

-
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tank 241-C-106 waste tegperatures be]ow the local saturation
‘nimum airflow of 500 ft°/min is required to be continuously
e tank (Ogden 1998). This airflow rate assumes the tank is
mnce-through cooling mo¢ ‘and requires water additions to be

iroughout the year waste temperatures in single-shell tanks

it 10 °F, with the highest-waste tempe tures occurring n

;t waste te eratur ; occurring in April. This holds true for
‘hich has ¢ ieasonally adjusted high waste temperature of

.ive ventilation is Supp]led by the 296-P-16 exhauster and
iditions are made.

‘reach the 15 °F temperature 1imit at tank 241-C-106

of active ntilation is addressed in HNF-SD-WM-TSR-006,
loorani 1997a). With an assumed beginning temperature of

ne to reach 205 °F following a loss of active ventilation is
a minimum F 126 days. Therefore, the available outage time
of active =2ntilation at tank 241-C-106 is established at
yutage time is bounding for the SC cooling function provided
itilation ¢, stem and is extremely conservative because active
>een off in the past for periods exceeding 6 months and waste
ained within the 205 °F 1imit while cooling wai - additions

sign Eva}u: ion

ar safety systems, the tank 241-C-105 and 241-C-106
am has bean evaluated to identify the individual system-
perform __ functions during normal and off-normal conditions.

~ omponents of the system relied on to preserve the system SC

ntified in the Appendix.

430.1A ide ifies criteria to be considered in the design of

d systems  ensure the system or component can perform its

y function These crit -ia ...:lude , 1ality irance, single-
n and redu lancy, environmental considerations, maintenance,

1-C-105 anu 241-C-106 ventilation system, as modified by
an be shown to meet all applicable SC criteria established by

A. Each.SC criterion as applicable to the subject ventilation

dually add-2ssed in the following discussions.

Assurance  Project W-320 performed work on the

nd 241-C-106 ventilation system in accordance with app]icable

e requirements. The work performed by Project W-320 included
ion, and installation of the entire 296-C-006 ventilation
as the design and installation of the 296-P-16 CAM interlock.

6 exhaust system is an existing system that has been installed

for  .ades. Little information is available on the quality
‘ements tol'owed in the design, fabrication, and installation
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icult to postulate a common-mode failure which could result in
¢ installed ventilation systems damaged to the extent that
could be restored to an operable condition within the 126 days
ivailable. However, should such an event occur, the Portable
:an be installed as required to restore active ventilation.

1ance. The 296-P-016 and 296-C-006 exhausters were designed to

tired maintenance activities with minimal impact to system

| parts of the system requiring maintenance are easily

1dby pumps are available which can be placed on line while the
serviced, and HEPA filters and HEMFs include bypass Tines
components to be periodically flushed without shutting down
ponents expected to become contaminated as a function of
xlded to minimize exposure to personnel performing maintenance
strumentation is also strategically located throughout the

le indication of component status and to alert operations

: need for equipment service.

;. The 241-C-105 and 241-C-106 ventilation system includes
eriodic testing of monitoring, surveillance, and alarm
mentation is calibrated at a frequency based on the function
;erves. System functional testing is performed periodically to

rstem operation and response as required to maintain the system

i1ter trains also have ports to facilitate periodic 1n-place
r media.

ity

y11ability study (Braun et : . 1998b) was performed on
.-006, and the portable exhauster. The study determine the
1ach system separately and then combinations of the three -
;udy also reviewed the increase in reliability that could be
rrading” the components to SC. Table 5-3 summarizes the
;tudy.

lity of the 241-C-106 ventilation safety function is
iproved when redundant ventilation systems are avai ible as
\line system. The difference in reliability between a single
ition and a redundant system configuration is the reduced
1-cause vulnerabilities for the latter case. Where singTe
‘es can disable an individual ventilation system, multiple
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5.5 STACK CAM AND CAM INTERLOCK TO TANK 241-C-106
PRIMARY EXHAUST FAN (SAFETY CLASS)

The following discussion evaluates the suitability of the Project W-320
WRSS Stack CAM and CAM interlock to the tank 241-C-106 exhaust fan system to .
perform the safety function(s) specified for the system by the BIO and the
BIO, Addendum 1. ) »

5.5.1 Strategy Summary

The safety function of the stack CAM interlock to the exhaust fan is to
ensure the fan will be shut down if HEPA exhaust filters break through.

A new primary ventilation system, 296-C-006, was jnstalled on tank 241-
C-106 by Project W-320 to support the WRSS. The ventilation exhaust stack has
a stack-monitoring system, which includes a CAM and CAM interlock. The stack
CAM and CAM interlock are credited as a control in a "Spray leak from
structure” accident, classifying them as an SC system. This system is also
credited as an SS control for HEPA filter failure and unfiltered release
accident scenarios. Its purpose in each case is to alarm and deenergize the
exhaust fan upon detecting a predetermined high level of radiation in the
exhaust stream (indicative of an unfiltered stack release). - -

The stack CAM and CAM interlock were designed and procured as general 4
service (SC-3) system in accordance with the original project criteria.  Later -
the stack CAM and CAM interlock were redesignated as SS and subsequently
redesignated SC. The equipment is expected to fail during a SC seismic event. .
However, the Seismic Shutdown System (Section 5.11) ensures that sluicing
operations and waste transfers are shut down in the event of a significant
seismic event, eliminating the possibility of a credible spray leak accident.
Because of its fail-safe operating features, and procedural controls to ensure
verification of operability, it is concluc | the s; n can :pended -
provide the SC safety functions necessary to support operation of the WRSS.

The stack CAM on the existing tank 241-C-106 primary ventilation system,
296-P-16, was recently modified by Project W-320 to support operation of the
WRSS. This modification consisted of adding a CAM interlock to shut down the
fan on high stack radiation, and brings the system into compliance with SC = -
requirements of the BIO. : .

5.5.2 System Description.

The CAM is located on the primary exhaust stack of the 296-C-006
exhauster for tank 241-C-106. 1t is part of a stack radiation monitoring
system which also includes a stack flow indicator and record samplers for
particulate and iodine effluents. System components associated with the CAM
include two redundant vacuum sample pumps, an isokinetic sample probe, a :
sample flow measurement and control system, a sample return line to the stack,
and various instrumentation and alarms. Plant operating procedures for the
tank 241-C-106 exhauster cover utine operation of the stack-monitoring
system. The stack radiation monitoring system is described in the BIO,
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Addendum 1, Section 2.6.2 and vendor literature, and is depicted on
Drawing H-2-818561.

The CAM is a beta-gamma monitor that continuously monitors the
ventilation exhaust stream for the presence of radionuclides, which would
indicate a failed exhaust filtration system (e.g., a breached filter). Its
radiation detection elements require a small, continuous sample stream from
the stack to detect beta-gemma activity in.the stack emissions while the ’
ventilation system is operating. '

Upon detection of a predetermined high level of radiation in the exhaust
stream, the CAM activates the associated interlock to shut down the exhaust
fan. In this manner, the CAM interlock is able to 1imit an unfiltered
radioactive release due to a HEPA filter failure (regardless of the cause of
failure). The CAM also provides visual and audible alarms, as well as relay
contacts, for high stack radiation and loss of CAM function. The CAM has a
high radiation alarm bypass, which disables the remote alarm function and
enables an operator to bring the CAM off Tine for brief periods for testing or
calibration purposes without having to contend with nuisance alarms.

An online-vacuum pump, which draws the sample stream necessary for the
CAM and record samplers to function, provides the motive force for the stack-
monitoring system. There is also a backup vacuum pump ‘on standby that is
started automatically if the online pump fails. The vacuum pumps are .
interlocked to the exhaust fan motor and do not operate unless the exhauster -
is runn‘ag. Because the CAM samples a potentially flammable atmosphere, the
vacuum mps on the tank 241-C-106 stack-monitoring system were r( :ntly
upgrade to meet the applicable Ignition Control Set #2 requirements of the
BIO and TSRs. ' : : .

..\e sample stream is drawn from the stack through a sample probe, which
traverses the stack and is designed and positioned to comply with the
requirements in ANSI N13.1, Guide to Sampling Airborne Radioactive Materials
in Nuclear Facilities (ANSI 1969). For accurate monitoring, the sample stream
must be extracted at the same velocity as the exhaust airstream in the stack.
The flow control system works in conjunction with the sample probe to ensure
thi , nitoring the ma: flow rate of ti ample ‘st 1m and using it as an
input signal « l‘ong with a si "t flow reterence signal) to modula’ a imple
flow ¢t :rol valve. The flow control system thus continuously reguiates the
sample stream to maintain the required isokinetic sampling conditions. -

The flow control system is in a main control and alarm module, through
which the various other instrument signals are also processed. The module
provides alarms for loss of stack flow, loss of sample flow, non-isokinetic
sample flow, and system failure. By this means, the operator is not only
notified if there is a stack high-radiation condition, but is kept
continuously informed of the status of the exhauster and the stack-monitoring
system to ensure they are operable. '

The purpose of the record samplers is to monitor and quantify emissions:
over time, to meet environmental licensing requirements. They operate
independently of the CAM to sample the exhaust stream, and basically consist
of collection filters which are changed out periodically, analyzed, and
- recorded with a sample probe and flow control system similar to - e CAM.
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The stack-monitoring system was designed to natural phenomena loads which
satisfy current Performance Category 2, SS load criteria in accordance with
HNF-PRO-97, Engineering Design and Evaluation. The Seismic Shutdown System
(Section 5.11) ensures that sluicing and waste transfers are shut down if
ground accelerations exceed the SS seismic design criterion; therefore, the
stack-monitoring system will not be requ1red to funct1on during a severe
- earthquake. ' _ . .

The new tank 241-C-106 venti]ation system also has high filter
differential pressure interlocks on both stages of HEPA filtration that
provide a means of shutting down the exhaust fan when there is a potential
filter failure condition (i.e., a loaded filter), generally before a failure
occurs. However, there is no shutdown function for low filter differential
pressure, which would correlate with an actual filter breach.

The older, existing exhauster on tank 241-C-106, 296-P-16, which will be
used as a backup for the new system during operation of the WRSS, was upgraded .
by Project W-320 with the addition of a CAM interloc to the exhaust fan to
bring the system into compliance with the SC requirements of the BIO. The. .
stack-monitoring system on this existing exhauster is of a design typified by
-primary stack-monitoring systems 1n other tank farms, as described in the BIO
Section B2.7.2.

5.5.3 System Safety Functions

The subject stack CAM and CAM.interlock system is credited with Timiting
an unfiltered radiological release following a “Spray Leak from Structure"
accident scenario during operation of the WRSS (BIO, Section %.3.2.20; BIO,
Addendum 1, Section 3.4.2.16). This classifies the CAM and M interlock - on
the new tank 241-C-106 exhauster as an SC system. The associated safety
function is to shut down the ventilation system to terminate an unfiltered
release (i.e., to p it aerosol ispersal through the stack) if a HEPA
filter is breached. ihe CAM interlock is the subject of a TSR control .
(Noorani 1997a, LCO 3.1.4) which requires it to be operable at all times while
the venti]ation system is operating. The CAM interlock is also credited as an
SS control in a HEPA filter failure (BIO, Addendum 1, Section 3.4.2.2) or an
"unfiltered release" accident scenario (BIO, Addendum 1, Section 3.4.2.3)
during operation of the WRSS.

The CAM inter]ock cannot prevent a spray leak, an unfiltered release, or
a high pressure or high temperature event from occurring, but instead
mitigates the potential consequences by detecting such an event and then
. terminating further discharges through .the ventilation stack.

The record sampler does not have an identified safety function, nor is it
a required control in accordance with the BIO or TSRs. However, the sampllng
portion of the record sampler can be used on an emergency bas1s, in
conjunction with a Geiger- -Mueller counter, as an alternate means of stack
monitoring if the CAM is inoperable. The record sampler is thus referred to
in the recovery actions for LCO 3.1.4. .
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On a component level, anything necessary to support the CAM function is
classified as SC. This includes the monitor itself as well as the beta-gamma
radiation detection elements, high radiation and failure alarms and alarm
relays, the fan shutdown interlock, the stack flow rate instrument, the sample
flow control valve, sample flow rate and temperature instruments, vacuum pump
controls the ain control and alarm module, and the high radiation alarm
bypass. The vacuum pumps are classified as SC. The record samplers and..
componen.s that support it are general service.

Because the new tank 241-C-106 ventilation system is desigr 1 for use
during sluicing operations, during which significant aerosols are generated,
it has special features that minimize misting, aerosol formation, and moisture
entrainment in the ventilation stream during sluicing, and minimize the
possibility of resulting damage to the filter train. The spray leak accident
and the SC designation also apply to the primary ventilation CAM interlocks on
tank 241-AY-102 (702-AZ system) and the older, :isting exhauster on tank 241-
€-106 (which will be operated before sluicing). These existing systems have
been evaluated and classified in HNF-SD-WM-SEL-040, TWRS Safety Equipment List
(Jensen 998). '

5.5.4 A1lowab1é Outage Time

There is no allowable outage time for the stack CAM interlock system., It
must be )perating as long as the ventilation system is operating, based on a
TSR req irement (Noorani 1997a, LCO 3.1.4). The CAMs and interlocks must be
calibrated and verified as operable before the start of WRSS operations. As
.discussed previously, the CAM is designed with a fail-safe mechanism by which
any system failure or loss of function activates an alarm or notifies and
operator. If at any time the CAM is determined to be.inoperable, ongoing
sluicing and waste transfer operations must stop until the CAM interlock is
restored. Ventilation is not typically shut down upon loss of the CAM. An
alternate monitoring method must be used to detect a radiological release .
while ("M operability is restored. Before operation of the WRSS the 296-P-16
exhausi.r will provide tank ventilation. The new tank C-106 exhauster (296-C-
006) will not be opereting; tharefore, the CAM will not be required and will
not operate while the .J6-P-.. exhaust. is in A

5.5.5 “ystem Design Evaluation

5.5.5. Quality Assurance. The stack-monitoring system was procured,

design , and fabricated offsite. In accordance with the procurement

docume ation, tl system meets the requirements of ANSI N13.1 ( SI 1969),
ANSI N .18, Specification and Performance of On-Site Instrumentation for
Contin wsly Monitoring Radioactivity in Effluents (ANSI 1980), and applicable
federa regulations for emissions-monitoring equipment. Vendor submittals
were r juired and received for quality assurance purposes, including an
approved quality assurance program, welding and inspection qualifications,
analytical calculations, a certificate cf flow instrument accuracy, and a
certificate of conformance (i.e., of thz overall system to the procurement
specification). The system also will b: tested onsite, to verify its design,
after installation is completed.

*

5. 22




HNF-2050
Revision O

5.5.5.2 Single-Failure Criteria and Redundancy. The stack-monitoring system
was designed with two redundant vacuum pumps for reliability. If the online

ump fails to provide sample flow,. this condition is detected by the system
and the standby pump is automatically energized. The same set of vacuum pumps
operates the CAM as well as the record samplers. There is no other redundancy
in the system. In case of a system failure or malfunction, the operator is
notified by one of the various loss-of-function indicators transmitted from
the control module or the CAM itself. Upon notification of a problem,
maintenance can be initiated. In cases where CAM interlock operability is
affected, recovery actions specified in LCO 3.1.4 ensure the system is
restored as quickly as possible.

A single failure of any component in the system would not result in an
offsite release or other accident. A release would require a failure (or
multiple failurc) resulting in a filter breach, 'a failure of the CAM interlock
to shut down the exhaust fan, and a failure of the system to alarm and notify
an operator to initiate a manu: shutdown. Operating and self-monitoring
features of the CAM and 1nter10ck, as well as administrative and procedural
controls to verify the system is operable, minimize the possibility of such a
sequence of multiple failures.

5.5.5.3 Equ1pment Environmental Considerations. ~ e stack-monitoring system
was procured and designed to be compatible with a full range of anticipated
environmental conditions. The procurement specification defines extremes of
ambient temperature, weather, and other environmental conditions, as well as
characteristics of the exhaust airstream. To ensure reliable operation, the
system electronics, control valves, and vacuum pumps are housed in a ) :
temperature-controlled cabinet rated for outdoor exposure. Environmental
qualification of major components was verified as part of the procurement
process, relying on testing, analysis,.or other methods as appropriate.

5.5.5.4 Maintenance. The stack-monitorir- system was designt¢ ' for
maintainability. / much as .ical, a.. parts of the system are accessible
and can be maintained, cleaned, tested, or calibrated using standard tools and
test equipment. Where necessary, the vendor has supplied special tools as
required for maintenance. The system is designed for a useful life of

2 years, in accordance with project criteria, and is designed to be capable of
continuous operation for at least 12 months without failure or loss of
calibration. The stack-monitoring system was supplied by the vendor with a
complete set of installation, operation, and maintenance instructions. -

5.5.5.5 Testing. The stack- -monitoring system will undergo an acceptance test
after it is installed. Before shipping from the vendor, the system was tested
to certify its accuracy in accordance with applicable sections of 40 CFR 52,
"Approval and Promulgation of Implementation Plans". System componer 5 are
accessible for routine functional testing and calibration.
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6 PRIMARY VENTILATION SYSTEM FOR 241-C-105 BREATHER
F1 TER (SAFETY CLASS)

The followin discussion evaluates the suitability of the Project W-320
WRSS 241-C-105 breather filter to perform the safety function(s) specified for
the system by the BIO

5.6.1 o>trategy Summary

The safety function of the 241-C-105 breather filter is to provide means
to passively ventilate tank 241-C-105 when the 296-C-006 ventilation system is
in operation. The breather filter ensures that steady-state release of .
g]ammab]e gas does not accumulate to flammable concentrations in the tank

ome.

Single-shell tank passive breather filter assemblies have been designated
by the BIO as SC systems. The critical SC function that passive breather
filters perform is to dilute and ventilate flammable gases generated by the
tank, thereby helping to prevent the flammable gas deflagration accident.

Th. 241-C-105 pass1ve breather filter assembly is a new system insta]]ed
by Project W-320 1 support of sluicing operations. The design of the 4
241-C-105 passive breather filter assembly is for the most part identical to -
gther SC pessive breather filter assemblies installed throughout the tank )
arms

Tl.. project SC strategy for the 241-C-105 passive breather filter
assembly is to establish that the assembly meets applicable SC requirements
taking into consideration the amount of outage time available and the existing
periodic TSR surveillances required. While this strategy is adequate to
demonstrate compliance with most SC requirements, not all SC requirements can
be shown to be met for this breather filter assembly.

G*en the available outage time and the current TSR surveillances:
specif. _d, the 241-C-105 passive breather filter assembly cannot be shown to
meet t . single-failure criteria specified for SC systems by
DOE Or r 6430.1A. The design of the tank 241-C-105 passive breather filter
assemb ' is, however, consistent with that of other safety class breather
filter .ssemblies installed throughout the tank farms. This design hi
perfor...d reliably throughout many years of service at the tank farms and is
consid -ed -adequate to fulfill the class function specified for the system.

5.6.2 System Description

T-2 241-C-105 passive breather filter assembly is a new SC system
instal :d by Project.W-320 in support of sluicing operations. The passive
breather filter assembly provides a means to ventilate tank 241-C-105 when
active ventilation provided by the 296-P-16 exhauster is stopped and the new
241-C- )6 ventilation system (296-C-006 vent11at1on system) is placed in
operat .on.
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The 296-P-16 exhauster actively ventilates tanks 241-C-105 and 241-C-106.
Tank 241-C-105 will continue to be actively véentilated by the 296-P-016
exhauster until sluicing operations are initiated. Just before sluicing
.operations are started, the 296-P-16 exhauster will be shut down, :
tank 241-C-105 placed in the passive ventilation mode, and the new 296-C-006
ventilation system brought on line.

When the 296-C-006 venti™ “ion system is operating, it is anticipated
that tank 241-C-105 will be actively ventilated, to a minimal extent, via the

3-in. cascade between tank 241-C-106 and tank 241-C-105. However, because the’

3-in. cascade line cannot be verified to be unobstructed, active ventilation
at tank 241-C-105 is not assumed during operation of the 296-C-006 ventilation
system. Therefore, it is necessary to configure tank 241-C-105 in a passive
ventilation mode when the 296-P-16 exhauster is shut down and the 296-C-006
ventilation is in operation.

The 241-C-105 passive breather filter assembly is a standard tank farms
design and includes a 4-in. butterfly valve, a housing containing a EPA
filter, an-outlet screen, and a small seal loop which acts a ressure relief
should the filter become plugged or blocked. The passive breather filter
assembly bolts onto the existing 241-C-105 air inlet assembly flange .
connection located at Riser 2. The assembly is supported above the air inlet
by the flange connection and by a reinforced tubular support assembly, which
attaches to the filter housing via a saddle plate.

The passive breather filter assembly is designed to allow 125-ft3/min
airflow at a differential pressure of 4 in. w.g. The seal loop is filled with
silicone oil and is designed to clear at a differential pressure of 4 in. w.g.

A -sight glass is located on the seal loop to provide operators with indication-

of oil fill level. Aerosol test ports are also provided on the assembly to
facilitate periodic testing of the HEPA filter.

Tt passive v :1 - fil- - ventila ; tl tank based on changes in
atmospheric conditions (i.e., barometric pressure and temperature). Air is
exchanged between the tank vapor space and the_outside atmosphere through the
HEPA filter at an maximum airflow rate of 7 ft3/min. :

. 5.6.3 System Safety Functions

The 241-C-105 passive breather filter safety function is applicable only |

during periods when active ventilation is not provided to tank 241-C-105 by
the 296-P-16 exhauster. Although tank 241-C-105 may be actively ventilated to
a minimal extent when the 296-C-006 ventilation system is operational, the
passive breather filter is credited with performing the SC function associated
with preventing a flammable gas deflagration.

The specific SC function that the 241-C-105 passive breather filter

performs and the available outage time for the system are further discussed in.

the following.

5.6.3.1 241-C-105 Passive Breather Filter Assembly. The SC function of the
241-C-105 passive breather filter assembly is to provide sufficient
ventllatlon into the headspace of tank 241-C-105 when the tank is conf1gured
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loss of passive ventilation. This outage time is considered very conservative
because no air exchange through the passive breather filter assembly, the
241-C-105 air intake station, or the 241-C-105 and 241-C-106 cascade line is
assumed and calculations assuming average hydrogen concentrations for single-
shell tanks indicate that it is not possible to achieve a hydrogen
concentration of greater than 25% LFL. L

5.6.5 System Design Evaluation

The 241-C-105 passive breather { lter assembly has been evaluated to
identify the individual system components that perform SC functions during
normal and off-normal conditions. The individual components relied on to
preserve the SC function are lentified in the Appendix. : :

DOE Order 6430.1A identifies criteria to be considered in the design of
SC components and systems to ensure the system or component can perform its
jdentified safety functicn. These criteria include quality assurance, single=
failure criterion and redundancy, environmental considerations, malntenance,
and testing. Each SC cr1ter1on, as applicable to the subject: SC system, is
1nd1v1dua11y addressed in-the fo]]ow1ng discussions.

5.6.5.1 Quality Assurance. A1l work associated with the design, fabrication, .
and installation of the breather filter assembly was performed in accordance
with enhanced quality assurance requirements appropriate for SC systems. All
work was designated as SQ requiring approval by Safety and Quality Assurance
representatives. Critical characteristics were identified for all SC
components -as appropriate and commercial grade item dedications were performed -
where applicable. Fabrication and installation procedures included
verifications and testing to ensure specified materials were used in the
fabrication and identified critical characteristics were properly achieved.
A1l design, fabrication, and construction activities we: also overviewed by
Quality Assurance, Quality Control, and the authorized inspector to ensure
that the level of quality specified was obtained.

- 5.6.5.2 Single-Failure Criteria and Redundancy. The SC components of the
241-C-105 passive breather filter assembly are identified in the Appendix.
These components are identified as the critical components in maintaining the
SC function established for the assembly because failure of either of the . -
components has the potential to impact the SC function of the assembly.

DOE Order 6430.1A requires that the design of SC components be such that
a single failure does not result in the loss of capability of an SC component
to accomplish its required SC function. Redundancy and diversity are also
required to be considered, as appropriate, to ensure a common-mode failure
does not result in the 1oss of the safety function provided by the component
or system.

Failure modes that have the potential to impact passive ventilation
include failure of the butterfly valve in the closed position, plugging of the
HEPA filter, and blockage of the air duct due to the presence of foreign
material. Adequate surveillances are in place to ensure each failure mode
does not result in a loss of the system safety funct1on with the exception of
plugging or blockage of the HEPA filter.
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Except for the HEPA filter, all components of the breather filter
assembly can be relied on to perform their credited SC functions under all
postulated environmental conditions. The HEPA filter, as previously noted,
has the potential to become plugged due to environmental conditions and remain
in this condition for a period exceeding the available outage time.

£5.6.5.4 Maintenance. The 24]1-C-105 passive breather filter assembly was
designed to accommodate required maintenance activities with minimal impact to
system operations. The design is consistent with other single-shell tank
passive breather filter assemblies and requires very little maintenance. A
sight glass is incorporated into the design to provide indication of the seal
loop 0il level and aerosol test ports are provided on both sides of the filter
to accommodate periodic in-place HEPA filter testing. The isolation valve
also includes a disk position indicator to verify the valve is properly
positioned. Additionally, the HEPA filter housing is designed to accommodate
quick and easy changeout of the HEPA filter, when required.

5.6.5.5 Testing. The 241-C-105 and 241-C-106 ventilation system includes
provisions for periodic testing and monitoring of the assembly as required to
comply with required TSR surveillances. The HEPA filter housing also has
ports to facilitate periodic in-place testing of filter media, and the
isolation valve has a valve position indicator to 1nd1cate va]ve disk
position.’

System functional testing is required to be performed periodically to
verify proper system operation and response as required to maintain the system
SC function. Specified testing includes periodic verification of valve
position and HEPA filter aerosol testing. This testing is easily accomplished
due to the design of the system: - :

5.7 PORTABLE EXHAUST SYSTEM (SAFETY CLASS)

The following 1SS’ ua- the 1itability of the Project W-320
WRSS Portable Exhaust System to act as a backup to the 241-AY-102 annulus
exhauster, 241-AY-102 Primary Ventilation System, and the 241-C-106 Primary
Tank Ventilation System to perform the safety function(s) spec1f1ed for the
systems by the BIO and the BIO, Addendum 1.

5.7.1 Strategy Summafy _ ' -

‘The Portable Exhaust System will be used to provide an alternate,
redundant means of primary or annulus ventilation should the permanent
ventilation system(s) fail for any reason. The portable system will be used
only on an emergency basis if the permanent system(s) becomes inoperable and
cannot be restored within a specified, allowable outage duration. This will
ensure that the SC temperature control and gas dilution functions of the
failed ventilation system are preserved following a design basis accident.
The-portable systems are intended for temporary use only, until the permanent
system is restored to operation and can operate for the duration of sluicing.
The portable systems will provide the safety functions necessary to support
operation of the WRSS.

Y
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5.7.2 | 'stem Description

Tht project design basis (HNF-SD-W320-DB-001) for portable exhauster
applications states that the exhauster shall perform the following activities.

Draw moist warp air from the tank vapor space (or annulus) at a rate
c? 1,000 stdft’/min while maintaining confinement of the ventiTated
space. Note: The AY-102 portable exhauster may have to be modified
to provide 1200 CFM, the modification will be reflected in the F&R
document referenced below.

Provide nuclear quality HEPA filtration.

Exhaust the filtered airstream through a stack and provide for stack
sampling. '

Safely collect any condensate from the airstream, and safely contain
it or return it to the tank.

Meet the ignitioh source contro],requirements.of'ACS.lo (Nooréni‘
1998) for ex~tank intrusion locations (IC Set #2); the inside of the
ductwork and exhauster shall be considered an IC-Set #2 atmosphere.

e Comply with applicable requfrements of ASME N509, N510 and B31.3

Twe self-contained, skid-mounted, transportable exhausters meeting these
requirements were recently procured to support saltwell pumping of single-
shell tanks. Project W-320 and the Director of TWRS Operations signed a
Memorandum of Agreement agreeing the two portable exhauster are available to
support the sluicing of Tank 241-C-106 and storage of waste in Tank 241-AY-102
(Internal Memo 8C620-98-003). The portable exhausters are fully tested
systems capable of providing the required annulus or primary system airflow
needed © provide gas dilution in the ventilated space and maintain tank waste
tempera..res within limits. The portable exhausters were specifically g
designed to ventilate underground radioactive waste storage tanks and are
compliant with applicable requirements in DOE Order 6430.1A. The portable:
exhausters are not presently in u¢  and will be ilable for use i
emergency backup exhausters while the WRSS is in operation. The exhausters’
are described in detail in Procurement Specification WHC-S-0490,
Specifications for a Portable Exhauster System for Waste Tank Ventilation
(WHC 1977) and the Functions and Requirements document WHC-SD-WM-DB-0035.

Thi two exhausters have two-stage HEPA filtration and are designed to
meet applicable Site requirements and industry standards for nuclear
ventilation, including ASME AG-1, Code on liuclear Air and Gas Treatment,
ANSI/ASI 1994a), ASME N509, Nuclear Power Plant Air-Cleaning Unil and
Compone, s (ANSI/ASME 1989a) and N510-1989, Nuclear Air-Cleaning Systems
(ANSI/A“E 1989b). The exhausters are also intrinsically safe for use with a.
flammab  or explosive atmosphere, in accordance with the requirements of
Nationa Fire Protection Association (NFPA) Class I, Division 1, Group B, and
meet th. most stringent ignition control requirements of AC 5.10 (Noorani
1997a) for use in any Hanford Site waste tank. The exhausters have variable-
speed fan drives that can operate over an exhaust flow range of 400 to-

1,000 stdft’/min at up to 9.5 in. w.g. They are réliable systems, adapted to
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a variety of operatlng modes and qualified for operat]on in an outdoor
environment.

In addition, the design of the portable exhausters includes features that
minimize the possibility of a filter failure or diminished filter efficiency,
inc1qding the following:

.
v

~* A heater to prevent moisture condensat1on and its secondary effects,
such as frost formation and corrosion.

e Two-stage, redundant HEPA filtration, with filters aerosol-tested in
accordance with ASME N510-1989 before startup

e Features which prec ide a flammable gas explosion, eliminating one
mechanism for filter failure.

A Portable Exhaust System must be capable of eing installed, tied-in,
and operated on an emergency basis at any of these locations within a
reasonably short time (i.e., within an allowable recovery time, based on the
safety analyses). This capability will be relied on as a form of redundancy
in case of loss of operability of any of the three ventilation systems. .
Mechanical installation designs for the portable exhausters at tanks 241-C-106
~and 241-AY-102 are shown on Drawings H-2-818506 and H-2-818507, respectively.
Procedures for storage, installation, startup, and operation of the system
have also been prepared and are ava11ab1e to support emergency use of the
equipment should the need arise.

Above-grade.ductwork, condensate return piping, power cords, and an air
intake filter have been provided in addition to the portable exhauster. A
portable electrical generator 1is also been identified and is available »
provide emergency system power to the Annulus Ventilation System if it is
required. Except for the gen tor, all components of the Portable Exhaust
System are maintained in storage at an onsite facility that protects the
components from environmental hazards. The system is maintained in an-
operable condition and subJected to per10d1c maintenance and surveillance.
The exhauster is stored in the 400 Area in a hardened bu1]d1ng to protect it
from seismic activities, tornadoes, or other damage.

The portable exhausters are not equipped with stack CAMs or CAM -
interlocks by design, due to the temporary nature of their use. These systems
rely on both low and high differential pressure interlocks on the HEPA
filters, which shut the fan down to 1im a potential unfiltered radioactive
release in the event one of the filters is either breached or loaded beyond a
preset level. This strategy provides a level of protection similar to the
CAM, which is adequate considering the temporary nature of these backup
systems and the unlikelihood that they wil 'be used at all.

The intention to operate these systems without a CAM system has been
deemed acceptable by Environmental [Mayer 1997] and the Authorization Basis
organizatjon [APPROVAL PENDING Authorization Basis Log #98-031]. .The
justification is based upon state regulatory requirements which exempt the
planning for any new construction or significant medification of an emission
unit from addressing accidental re]eases if the probability of occurrence of
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an accic 1t during the expected 1ife of the emission unit is less than 0.01.
Current indications are that the probability of occurrence of an accident
which would require emergency use of the backup portable exhauster for project
i 120 is on the order of 0.001. This is based upon section 5.3.2.23 (Natural
Phenomena) of HNF-SD-WM-BIO-001 Rev 0-D (Tank Waste Remediation System Basis
for Inter1m Operation).

Several Portable electrical generators are maintained onsite and have
been made available for Project W-320 use by the equipment custodian. Since
several 150-kW trailer-mounted diesel electrical generators are available for
emergency use should the need arise, the portable generator is not identified
2s a critical system component. Additionally, diesel generators are readily
available for lease through numerous offsite sources and can be delivered to
the Site well within the available recovery time.

5.7.3 Svstem Safety Functions

Th Portable Exhaust System must provide the same safety functions of the
system . is replacing as a backup. These functions consist of:
(1) pro ding sufficient waste cooling to prevent a tank bump accident by
drawing rarm air from the tank to maintain the waste temperature below the
saturat in point, and (2) preventing the flammable gas‘concentration in the
ventilaved space (primary tank vapor space or annulus) from exceeding 25% LFL
by a process of continuous fresh air dilution, and (3) maintaining the
ventilated space at a partial vacuum relative to atmosphere. For all three
applications, the Portable Exhaust System design nominal flow rate is
sufficient to support these functions, based on the current engineering
evaluation of the WRSS. The suitability of the portable exhausters for SC
applications is evaluated in HNF-SD-WM-TI-808, Safety Class Evaluatzon of
Saltwell Portable Exhausters (Kriskovich 1997)

5.7.4 Allowable Outage Time

The allowable outage time for the Portable Exhaust System, for repairs or
ma .el e, ° recific to the appl® tion. Refer 'to related discussions in
the ap riate sections for the tank 241-AY-102 and 241-C-106 Primary and
tank 24.-AY-102 Annulus Ventilation Systems. Project W-320 has developed tl
necessary design media, procedures, and other documentation required to.use
this € iipment to support operation of the WRSS. The time to deploy the
exhaus r is estimated to be 7 days.

5.7.5 iystem Design Evaluation

5.7.5. Quality Assurance. The Portable Exhaust System was procured and
desigr | to meet SS requ1rements in accordance with the original saltwell
retri¢ i1 project criteria. Procurement of safety-related equipment was in
accordance with appropr1ate quality assurance requirements, including test and
inspection documentation, supplier qua11f1cat1ons certified data on materials
used, 1d certification of compliance with project specifications. The same
procux:ment requirements apply in large part to Sp equipment. Any future
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maintenance, parts replacements, or modifications will be performed in
accordance with the appropriate quality assurance requirements.

5.7.5.2 Single-Failure Criteria and Redundancy. The Po1 able Exhaust System
is, by definition, a redundant system. It is intended for temporary use only,
until the failed permanent system is restored to operation. In the un]1ke1y
event that a portable exhauster fails and cannot be repaired within an
acceptable time, and the permanent system is still out of service, it can be
replaced with another portable exhauster of similar design. In addition to
the two 1,000 ft> /min units, three 500 ft3 /min units of similar physical size,
weight, and design features are available and will provide sufficient flow for
two of the three applications (primary ventilation for tanks 241-AY-102 and
241-C-106).

5.7.5.3 Equipment Environmental Considerations. The portable exhausters were
designed for reliable operation in an outdoor location, given Hanford site
weather and-environmental conditions. Parts subject to deterioration in these -
conditions are suitably protected. The internal components exposed to the
tank airstream are selected for material compatibility with tank waste and
vapors, as well as non-sparking or intrinsically safe properties for use in a
potentially flammable atmosphere. Most of the materials exposed to the
ventilation stream are stainless steel alloys. The portable exhausters use
design features, construction methods, materials, filter media, and other
technology similar to the permanent systems they may replace, and are pressure
tested to verify confinement integrity before use to verify no damage has been
done to the filter train during transport or installation.

5.7.5.4 Maintenance. The portable exhausters were designed for ease of .
maintajnability, taking field conditions into account. The system provides a
local readout for operators of critical system parameters (e.g., flow,
pressure). The equipment is arranged on an open skid, with cr1t1ca1
instruments, valves, test ports, filters, and other components accessible
inspection or rep]acement The exhausters v ‘e delivered th n lete ¢
of vendor data, and this has been augmented by Site-developed procedures to
ensure these portable systems are properly stored i 1 maintained in an
operable condition. .The Portable Exhauster vendor information file is

VI 50024. ‘

5.7.5.5 Testing. The portable exhausters were designed to enable testing of
system functions. Instrumentation and controls are accessible for routine’
testing and calibration, which will be part of regularly scheduled maintenance
of the exhausters. The filter train is designed for in-place testing of HEPA
filters in compliance with ASME N510-1989. The confinement barrier (filter
and fan housings and isolation valves) will be leak-tested before startup a |
operation. Operability testing will also be performed before startup to
verify proper function of critical monitoring systems and interlocks.
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5.8 TRANSFER LINE PIPI [N-PIPE SYSTEM
(SAFETY CLASS)

. The following diseus510n evaluates the suitability of the Project W-320
WRSS Transfer Line Pipe-In-Pipe System to perform the safety function(s)
specified for the system by the BIO, Adc dum 1.

5.8.1 Strategy Summary

The safety function of the Transfer Line Pipe-in-Pipe System is to ensure .
a leak in the primary waste transfer system piping will be directed to a waste
transfer-associated structure, where the leak will be det :ted, subsequently
resul’ ng in operator shutdown of the transfer operation.

ine Transfer Line Pipe-in-Pipe System consists of two encased waste
transfer lines of all-welded, steel construction, connecting tanks 241-AY-102
and 241-C-106. It supports waste retrieval from tank 241-C-106 and transfer
of the retrieved waste to tank 241-AY-102. The encasement was originally
des1g :d and construct | to meet SC 3 and later reclassified to SS. The
primary pipe was originally designated SC 2 and later changed to SS. The BIO
and the BIO, Addendum 1 reclassified the encasement to SC and the pr1mary to
gener  service. ,

The Transfer Line Pipe-in-Pipe System can be expected to fa11 during a-
design basis seismic event of SC severity, and the strategy for mitigating the
consequences of a potential pipeline failure takes this into account. The
Seismic Shutdown System (Section 5.11), interlocked with the transfer pumps,
is designed to detect ground movement of the appropriate magnitude and
deenergize the pumps. This will stop any in-progress transfers and 1imit the
amount of material at risk (i.e., for being released) to whatever is contained
in the encased pipelines. The inventory of waste in the pipeline-is bounded
by the safety analyses. After such an event, the piping can be assessed for
damage and to determine whether it can continue to be used, before operation
of the WRSS resumes. In addition, the transfer system has leak detection
capab |ity (Section 5.9) in the encasement 1lines and pits. This ensures safe

wtd_vn or 1 stricted operation of tI  WRSS in ti it of a 1oss of primary
conta®ment. ‘

uwiven the design of the system and its limited or intermittent use, the
system is expected to meet its safety function for the duration of WRSS-
operations.

5.8.2 System Description

1e Transfer Line Pipe-in-Pipe System consists of two double-contained
waste ransfer lines connecting tanks 241-AY-102 and 241-C-106, over a
disteu.ce of 0.3 miles. The waste Transfer Line Pipe-in-Pipe System is
described in the B0, Addendum 1 (Sections 2.3.4, 2.4.1.7, and 2.4.1.8); it is
depicted on P&ID Draw1ngs H-2-818559 and H-2- 818560 piping plans H-2-818426,
H-2-818427, and H-2-818434; and in the BIO, Addendum 1, Figures 2-1 and 2-2.
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One line delivers the sluicing medium (tank 241-AY-102 supernatant) from
sluice pit 241-AY-02E to sluice pit 241-C-06C, where it supplies the sluicer
in tank 241-C-106. The other line transfers slurry, retrieved by sluicing,
from pump nit 241-C-06A to pump (d1str1butor) pit 241-AY-02A on tank 241-
AY-102. Both lines consist of a primary (inner) pipeline surrounded by an
encasement pipe. The inner pipe carries the waste liquid (slurry or .
supernatart;, wniie the outer encasement line provides secondary containment
and leak detection functions in the event of a primary pipe leak.

Both primary (inner) pipelines, as well as their encasement (outer)
lines, are constructed of welded Schedule 40 pipe material, and meet the
des1gn, fabrication, installation, and testing requ1rements of
ANSI/ASME B31.3-1993 for normal service fluid over the anticipated range of
pressures and temperatures. The primary pipelines are constructed of
stainless steel for corrosion resistance and more effective flushing and
decontamination. Their encasement lines are constructed of carbon steel,
epoxy-coaied and cathodically protected for service in contact with soi]. The
lines are buried or have a bermed covering for sh1e1d1ng to minimize
rad1o1og1ca1 exposure of the ons1te vorker.

The primary (inner) pipe in either case is designed for a nominal flow .
rate of 350 gal/min at an operat1ng pressure of 200 1b/in® and operating
temperatures from 40 to 180 °F. Thermal stresses and expansion are
accommodated by bends in the pipelines. Both the primary and encasement lines
were’ flushed and pressure tested to 480 1b/in? during construction. The
design flow rate is in the turbulent range to minimize settling of solids, and
the lines are designed (sloped) to self-drain by gravity following a waste
transfer. Both transfer lines are provided with a capability for flushing the
primary pipeline to unplug a blocked line or to minimize potential
accumulations of settled solids following waste tri sfer and gravity drainage
- of the 1ine. Section 5.12 discusses the transfer 1ine flushing system with
reference to service water back-flow preventers.

The encasement lines have leak detectors at their low points, and the
connecting waste transfer system pits have leak detectors as well. Any
leakage from a primary pipe will be detected, resulting in appropriate
shutdowns and operator notifications, and will drain, via the respective
encasement line and pit, to tank 241-C-106. Section 5.9 evaluates and
gescribes the transfer and encasement line leak detection systems in greater

etail. - -

In accordance with the original project criteria, the encasement system
was designed to SC 3 seismic loads, as well as thermal stresses due to the
high-heat service liquid. Both the inner pipe and encasement designs satisfy
current Performance Category 2, SS load criteria in accordance with
HNF-PRO-97, Engineering Design and Evaluation. A Seismic Shutdown System (see
Section 5.11) deenergizes the transfer system | mps in the event of a
significant earthquake, stopping any ongoing transfer through the lines to
help mlt]gate or prevent a release of liquid waste. The Seismic Shutdown
System is described in the BIO, Addendum 1, Section 2.3.7, and in Section 5.11
of this document and depicted on drawings H-2-818559 and H-2-818560.

Administrative controls ensure that, before each use of the transfer
system, the transfer lines and valves have been inspected and are configured
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is no credible scenario that would cause a failure of both the primary and
encasement lines, resulting in a radjoactive release. Procedural (TSR)
controls and engineered features minimize the 1ikelihood or the consequences
of such catastrophic events. The Seismic Shutdown System (Section 5.11) is
also designed with redundant components to ensure reliability.

5.8.5.3 Equipment Environmental Considerations. The transfer lines are,
located outdoors and were designed to maintain structural integrity in such an

environment. The primary pipe is of stainless steel to minimize internal
~corrosion and facilitate eventual decontamination after sluicing retrieval is
completed. The encasement is coated and cathodically protected for contact
with the soil. ' .

5.8.5.4 Maintenance. The Transfer Line Pipe-in-Pipe System consit s of
passive components (piping, supports) that do not require any form of special
monitoring or routine maintenance, other than flushing after waste transfers.
A WRSS-specific operating procedure addresses transfer line flushing.
The flushing system is also discussed in Section 5.12 with reference to
service water back-flow preventers. Initial inspections and pressure tests
were performed at the time of construction, and pre-operational checks before
each use as required in the operating procedures will help ensure the
integrity of the system throughout its operating life. The transfer lines are
not likely to require repairs or replacement in the course of their limited
operating life. During actual operation, the seismic shutdown and leak
detection systems minimize the consequences of a system failure; operation and
maintenance of these related systems are discussed in the appropriate
sections. '

5.8.5.5 Testing. The Transfer Line Pipe-in-Pipe System will be operationally
tested before being turned over to operations, and will be turned over with a
complete set of verified test and calibration procedures to support regular
testing and maintenance. These test procedures apply primarily to the leak
detection and seismic shutdown systems. which help ensure safe operation of
the transfer lines. The encasement 1i1 ; have test poy s which enable
verification of their integrity as needed.

5.9 TRANSFER LINE LEAK DETECTION SYSTEM (SAFETY CLASS)

The following discussion evaluates the suitability of the Project W-320
WRSS Transfer Line Leak Detection System to perform the safety function(s)
. specified for the system by the BIO, Addendum 1. The WRSS Transfer Line Leak
Detection System includes the pit leak detectors located at tank 241-AY-102
and the [ t and encasement leak detectors located at tank 241-C-106.

5.9.1 Strategy Summary
The safety function of the Transfer Line Leak Detection System is to
provide warning of waste accumulation in the pits or in the encasement. The

operator would then te: 1t .e he waste transfer.

The Transfer Line Leak Detection System as been designated by the BIO
and the BIO, Addendum 1 as both an SC and an SS system. The primary safety
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function the Leak Detection System performs is to detert leaks in transfer-
associated structures (pits and pipe encasement) such it actions may be
taken *2 shut down the waste transfer pumps, thereby limiting the volume of
liquic inintentionally transferred into the associated structures.

1 : Transfer Line Leak Detection System is a new system recently
instal :d as part of Project W-320 and includes leak detectors installed.at
tanks 11-C-106 and 241-AY-102. The system has been designed to comply with
the re  i1irements specified by the BIO and the BIO, Addendum 1 as well as
applicable requirements for systems performing SC functions.

T 2 __ strategy for the Transfer Line Leak Detection System is to provide

a leak idetection system that is consistent with the new SC leak detector
design used by TWRS at the tank farms. The new design can be shown to meet
all requirements for the leak detection systems specified by the BIO and the
BIO, Addendum 1 (intrinsically safe, supervised monitoring circuit, and
compliant with the national electric code) and can be shown to meet all
gpplicable SC requirements for the system to reliably perform its credited .

unction. ' ' : '

5.9.2 System Description

The Transfer Line Leak Detection System includes individual leak
detection systems installed at the tank 241-C-106 and 241-AY-102 transfer
pits, which are connected to the slurry and supernate waste transfer lines.

T addition to the pit leak detectors, encasement leak detectors are installed
av the tank 241-C-106 transfer pits.

Wue pit leak detectors and the encasement leak detectors comprise the
Trans r Line Leak Detection System. Pit leak detectors are installed at
tank 1-C-106, in the 241-C-06A pump pit and the 241-C-06C sluice pit, and at
tank 241-AY-102, in the 241-AY-02A pump pit and the 241-AY-02E sluice pit.
Encasement leak detectors are installed at the tank 241-C-106, 241-C-06A pump
it a~1 the 241-C-06C slujce pit only. Encasement leak detectors are not
insta led at tank 241-AY-10? because tank 241-AY-102 is at an elevation
approximately 34 ft higher _1... tank 241-C-106 1d the WRSS |urry and _
supernate transfer line encasements are designea to drain to tank 241-C-106.

“ith the exception of the tank 241-AY-102, pit 241-AY-02A leak detector,
all 1_1ik detector assemblies are new assemblies which were designed, -
fabricated, and installed by Project W-320. The tank 241-AY-102, pit
241-AY-02A leak detector is an existing leak detector assembly that was
recer*’y upgraded by TWRS Cperations to meet BIO and SC requirements.

Althc jh this leak detector is considered part of the Leak Detection System,
THRS operations performed the leak detector upgrades because pit 241-AY-02A 1is
connected to the master pump shutdown circuit and is routinely used by
operations for transfer of waste within the AY-Farm Complex. A1l other pits
connected to the WRSS transfer lines were not part of an existing active waste
transfer route; therefore, the leak detector design and installation was
provided as part of Project W-320. A

Each individual leak detector assembly consists of a conductivity probe,
circuit electronics assembly, and local and remote pal | alarms. A1l leak
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detection assemblies, including the 241-AY-02A pit leak detector assembly, are
essentially identica] with minor differences in the encasement and pit leak
detector electrode des1gn and location. The 241-AY-02A pit leak detector is
also unique in that it is the only leak detector assembly connected to the
master pump shutdown circuit.

‘The encasement and pit conductivity probes anorporate B&W Controls”
electrode assemblies. Each electrode assembly includes two electrodes.
Two conductors .are terminated on each of the electrodes.

Pit electrodes are mounted on stainless steel support assemblies
positioned in the Tow point on the pit floor. The electrode support
assemblies support the electrodes in a vertical position and provide a means
to adjust the height of the electrode in relation to the pit floor.

The electrode assemblies are adjusted to alarm when 1 in. of liquid is
accumulated on the pit floor. Conductors terminated on the electrodes are
routed through penetrations in the pit and connect to relays in the
electronics assembly located next to the pit walls.

Encasement electrodes are mounted next to the tank pit wall on the top of
leak detection risers. The 2ak detection risers are constructed of 2-in.
vertical pipe, which is connected to a horizontal pipe-located below and
connected to the 6-in. transfer line encasement. The leak detection risers
are designed to collect any liquid that originates from the encasement.

The electrodes extend into the leak detection riser to a point approximately
1 in. from the bottom of the pipe. Conductors terminate at the top of the
leak detector electrode assembly-and are routed through condu1ts to " e
associated pit leak detector electronics assemblies.

Each Tleak detector electronic assembly includes three relays (LD1, LD2,
and LD3), a power transformer, and a strobe 1ight assembly. The relays and
transformer are mounted inside a National Electrical Manufacturers'
Association (NEMA) 4 closwt  wh™ - M 1 by un it posts bolted to
a concrete pad, located next to the respective pit wall. The strobe light
assembly is mounted on the top of the NEMA 4 enclosure.

The operation of the system is based on electrical conductivity between
the two electrodes created by the presence of liquid. When the electrodes
contact liquid with a resistance of 10k ohm or less, LDl activates causing the
normally open contacts to close and the normally closed contacts to openi The
normally closed contacts generate remote alarms and the normally open contacts
activate the local strobe light.

Relays LD2 and LD3 are used to provide a monitoring circuit that
supervises the wiring from the leak detector electro : wiring to relay LDI.
Relay .LD3 monitors the DC voltage applied to the electrodes by Relay LDI1.
When the voltage is greater than 2.5 V, LD3 is energized which in turn
energizes LD2. If one of the electrode wires is open or if LDl voltage drops
‘below 2.5 V, LD3 deenergizes causing LD2 to sw' :h, which generates both local
and remote alarms. Remote alarms are also generated on a loss of power to
relays LD2 and LD3. When the leak detector is in the alarm condition, the
local strobe 1ight is activated. The strobe remains in the alarm condition
and requires an operation action to reset the a]arm following the evar ition
of the detected 1iquid. :
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5.9.5 System Design Evaluation

Tank Waste Remediation System Operations has evaluated the suitability of
-the new intrinsically safe leak detector design which forms the basis for the
design used by Project W-320. The results of the analysis are documented in
HNF-SD-WM-ER-736, Intrinsically Safe Leak Detector Circuit Design Description
(Scaief 1998). HNF SD-WM-ER-736 concludes. that the leak detector design‘meets
requirements for functional operation as well as the requirements for SC SSCs.

The Transfer line Leak Detection System also as been independently
evaluated by Project W-320 to identify individual components of the system
which perform SC functions. The specific components relied on to preserve the
safety function of the system are identified in the Appendix. The
classifications are consistent with the TWRS component classification as
described in the TWRS SEL and HNF-SD-WM-RD-057 (Smith-Fewell 1997) with the
exception of designation of the remote annunciator alarm circuit as SC. The
remote annunciator circuit and relays LD2 and LD3 have been designated as SC
to eliminate the need to continuously staff the local alarm 1ocat1on

DOE Order 6430.1A identifies criteria to be considered in the design of
SC components and systems to ensure the system or component can perform its
identified safety function. These criteria include quality assurance,. single-
failure criterion and redundancy, environmental considerations, maintenance,
and testing. Each SC criterion as applicable to the subject SC system is
individually addressed in the following discussions.

B.9.5.1 Quality Assurance. All work associated with the design, fabrication,
and installation of the individual transfer line leak detector assemblies
provided by Project W-320 was performed in accordance with enhanced quality
assurance requirements appropriate for SC systems. A1l work was designated as
SQ requiring approval by Safety and Quality Assurance representatives.

Critical characteristics were identified for |1 SC « 1ponents as
appropriate and commercial grade item dedications were performed for all
components identified as SC. Fabrication and installation procedures included -
numerous verifications during the fabrication and installation process to
ensure specified materials and components were used in the fabrication and
identified critical characteristics were properly achieved. Al design,
fabrication, and construction activities were also overviewed by Quality
Assurance, Quality Control, and the authorized inspector to ensure that the
level of quallty specified was obtalned

Cons1derab1e testing was also specified for ¢ e assemblies and performed
during the fabrication and installation process. This testing included
functional tests performed on the individual assemblies in - e shop following
fabrication, as well as a final comprehensive tests performed following
installation in the field to verify the system operated as designed and fail-
safe features worked properly. All testing was witnessed and verified either
by a Fluor Daniel Northwest, Inc., field quality control representative or the
authorized inspector.
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5.9.5.2 jingle~Failure Criteria and Redundancy. The SC components of the
Transfer Line Leak Detection System, as identified in the Appendix, include
the leak detector electrodes; the transformer; relays LD1, LD2, and LD3; the
strobe 1ight; and the remote annunciator. These components are identified as
the critical conponents in maintaining the SC function established for the
assembly because failure of any of the components has the potential to impact
the SC function of tt assembly. .

DOt Jrder 6430.1A requires that the design of SC components be such that
a single Failure does not result in the loss of capability of an SC component
to accomplish its required SC function. Redundancy and diversity are also
requirec to be considered, as appropriate, to ensure a common-mode failure
does nol result in the loss of the safety function provided by the component
or system.

The JGeax cetector electrode is wired with four conductors with two
conductu:s terminated on each of the two electrodes. The circuit is
intrinsically safe and continuously supervised. If the circuit voltage drops
below 2.5 V or if the circuit is interrupted for any reason (e.g., severed
¥ire, poor termination, etc.), the leak detector alarms at local and remote

ocatio A

The leak detection alarms are also redundant, which provides for further
fail-saie operation of the system. The annunciator is powered from a separate
power source than the local electronics assembly and provides a 24 V dc -
current oop through normally closed contacts on relays LD1 and LD2. The
annunci or is designed to alarm if power is lost at the local circuit
electro c¢s assembly or if the annunciator circuit is interrupted for any
reason. :

5.9.5.3 Equipment Environmental Considerations. All equipment and components
compris g the Transfer Line Leak Detection System were designed considering
the tan farms' harsh operating environment and SC service conditions. The
compone s interfacing with the tank are designed in accordance with
intrins ally safe requirements and are suitable for use in Ignition Source
Control et 1 (Noorani 1997a) environments which represent the highest
flar b : gas cal jory itablished for wasi sto tan! at the Hanford
Site. e electrode assemblies are constructed of stainless steel and conform
to the .andard electrode assembly design successfully and reliably used for
leéak de :ction throughout the Hanford Site for decades. )
Th_ Teak detector electronics enclosure, support assembly, concrete pad,
and conductor raceways are all designed, fabricated, and installed in o
accordance with general service requirements. General service is considered
appropriate for these components because -a failure of any of the components
for any -eason (seismic event, high wind, lightning, etc.) will result in an
alarm d : to the fail-safe design of the interfacing SC components.

5.9.5.4 Maintenance. The Transfer Line Leak Detection System was designed to
facilit..e periodic maintenance. With the exception of the pit electrodes,
all components of the system are easily accessible and located in areas of low
radiation. The encasement electrodes can also be easily replaced should a
-1 ¢ iccur. The pit electrodes, however, due to their Tocation within the
pits, require removal of the cover blocks for replacement. Although the pit
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electrodes are not easily replaceable, their passive design has proven to be
very reliable at the tank farms.

5.9.5.5 Testing. Each leak detector assembly is extensively tested as part
the fabrication and installation process. The testing performed is very
comprehensive and verifies all fail-safe features of the complete system.,

The Transfer Line Leak Detection System has also been designed to
accommodate periodic testing of the system.” Individual leak.detector
assemblies include a test sw' ch which simulates an open conductor on the
supervised circuitry in addition to simulating the presence of liquid with a
conductance of 10k Ohm. Remote annunciator panels also include a test button,
which can be used to periodically verlfy the annunciator windows are
functioning properly.

5.10 PIT CC :R BLOCKS SYSTEM (SAFETY CLASS AND
SAFETY SIGNIFICANT)

The fo]]ow1ng discussion evaluates the su1tab111ty of the Project W-320
WRSS Pit Cover Blocks System to perform the safety functlon(s) specified for
the system by the BIO.and the BIO, Addendum 1.

5.10.1 Strategy‘Summary

The safety function of the.pit cover blocks is to mitigate the effects of
a spray release (i.e., knock down the spray) from the pressurized transfer
line and 1imit the release of aerosols to the atmosphere.

The transfer system pit cover blocks are steel-reinforced, structura]
“concrete blocks used to cover various pits that access waste transfer lines,
pumps, and other WRSS equipment to support waste transfers between tanks 241-
AY-102 and 241-C-106. The cover blocks are required to be in place at all
times during waste transfers. The blocks are constructed to meet the
requirements of their designation of SC, and have a low likelihood of failure
during use. Recovery from a cover block failure would be to shut down any
ongoing waste transfer, place the facility in a safe configuration, and repair
or replace the failed cover block. _

5.10.2 System Description

The Pit Cover Blocks System consists of heavy concrete blocks positioned
over transfer system pits, associated with.tanks 241-AY-102 and 241-C-106, to
provide shielding and a barrier to liquid spray. The covered pits are as
follows. : .

e Sluice pit 241-AY-02A, accessing D-0621 distributor in tank 241-
- AY-102. Only one cover block was replaced by Project W-320: the
sluice pit. Replacement cover block was des1gned and fabricate to
SC requ1rements . .
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Sluice pit 241-AY-02E, accessing P-0621 sluice pump in tank 241- -
AY-102

e Pump pit 241-C-06A, accessing P-1361 slurry pump in tank 241-C-_ )
Sluice pit 241-C-06C, accessing S-1361 sluicer in tank 241-C-106.

~ Other pits are not connected to or associated with active transfer Tines;
the covers on such pits are not considered part of the transfer pit cover
block system and do not have the same safety function.

Tk_ blocks are designed to be structurally sound and fully cover the pits
so as to preclude an undiverted liquid spray to the atmosphere. Tha blocks
function by creating a tortuous leak path for spray leaks, and are not
require to provide a pressure boundary or an air-tight s¢ ~. In fact, a
small w..ount of in leakage between cover blocks is requirea to provide a path
for fresh air ventilation inside the pits. Therefore, small cracks, spalling,
or other forms of minor damage typically do not affect the function of the
cover blocks. Whenever pits are opened, procedures require the cover blocks
and pit interior to be examined for signs of structural damage or degradation.
The exterior of the pits and covers are also subject to visual inspection
before ~peration of the WRSS.

T pit cover blocks must be verified as’ being installed and in place
before he start of and during any waste transfer, and the blocks may not be .
lifted r removed without appropriate reviews and other controls. Some of the
cover ocks are penetrated with access ports. These openings are provided .
with s eld plugs or covers, which must be in place during transfers and are
subjec to the same controls as the cover blocks themselves. The AY pits have
floor urains which channel any accumulated liquids from the pit into the waste

tank below. These floor drains may be plugged to maintain confinement if the .'

cover blocks are removed, but are normally left open whenever the pit is
covere”, The tank 241-C-106 floor drains are plugged.

Tne designs for the cover blocks, including modifications to provide new
access orts for WRSS equipment, are shown on Drawings H-2-818448, H-! 318450,
and H-.-818454. Projeéct W-320 structural calculations for the blocks, based
on SC natural phenomena loads, are referenced on ..awing H-2-818423.

5.10.: System Safety Functions | .

| t cover blocks are SC and are credited in a "Spray Leak from Structure"
accidc..t (BIO, Addendum'l, Section 3.4.2.16). This accident classifies the
cover blocks as SC. The pit cover blocks are also'SS and are credited in a
"Surface Leak Causirg a Pool" (BIO, Addendum 1, Section 3.4.2.15). The safety
function of the cover blocks is to mitigate the effects of a spray release
from pressurized transfer 1ines in the associated pits, and 1imit the release
of radioactive or hazardous aerosols to the atmosphere. The pit cover blocks
are also SC and SS according to the BIO, Sections 5.3.2.20 and 5.3.2.18.
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5.10.4 Allowable Outage Time

An allowable outage time is zero, or does not exist. The blocks must be
in place (i.e., “"operable") at all times during sluicing. Administrative
controls ensure that the cover blocks are reinstalled if they have been
removed, and if the cover blocks are not verified to be in place, waste
transfers cannot take place. In the unlikely event that an accident or ‘’
natural event results in a catastrophic failure of a cover block during an
active transfer, similar controls require that the transfer be stopped
immediately and the facility placed in a safe condition.

5.10.5 System Design Evaluation

5.10.5.1 Quality Assurance. The SC classification of the pit cover blocks,
along with the construction specifications for the blocks, painting, and
1lifting bail load test requirements, are specified on the design drawings
(e.g., H-2-818448). The appropriate inspections and verifications were °
applied to the original fabrication, and will apply again if any of the cover
blocks ever need to be repaired or replaced.

5.10.5.2 Single-Failure Criteria and Redundancy. The pit cover blocks are
not redundant components. If damaged, they must be rep]aced The cover
blocks are simple structures that, once installed and in use, are unlikely to
fail. A single failure of a cover block during a waste transfer could.
potentially result in a radioactive release, but may be considered an
incredible event due to the simplicity of its design and function, contrels in
place to verify that pits are covered before and during transfers, and
periodic visual inspections of the pits and cover-blocks.

5.10.5.3 Equipment Environmental Considerations. The pit cover blocks are
located outdoors (in a tank farm) and were designed to maintain structural
integrity in this environment. The cover blocks are simple slabs of
reinforced concrete, equipped with 1ifting bails or lugs for safe removal and
handling, and painted for protection from weathering. Pit cover blocks of
similar design and materials have been in service onsite for many years and
are proven to operate reliably under similar environmental conditions.

5.10.5.4 Maintenance and Testing. The pit cover blocks do not require any
form of regularly scheduled maintenance or testing, other than occasional
visual inspections to verify their structural integrity as described
previously. Effects of weathering and minor damage from handling the blocks
may require corrective action such as repair, painting, or replacement of some
cover blocks. _

- 5.11 SEISMIC SHUTDOWN SYSTEM (SAFETY CLASS)

The following discussion evaluates the suitability of the Project W- 320
WRSS Seismic Shutdown System to perform the safety function(s) specified for
the system by the BIQ, Addendum 1
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Each enclosure also has three separate temperature instruments. One of
these monitors the enclosure temperature, and notifies an operator of an out-
of-range (extreme high- or low-temperature) condition. ‘A second instrument is
a temperature controller that operates in conjunction with the enclosure
heating and cooling unit to enable climate control to maintain the enclosure
within the ideal range for reliable system operation. Neither of these two
instrumertz Lz con identified safety function. _ ‘ o

The third temperature instrument is an electrical "Class 1E" qualified,
. high-temperature switch interlocked to the same contactor assembly as the
associated seismic trigger. By this means, a high temperature in a seismic
shutdown system instrument enclosure will also cause the contactor to open,
shutting down the corresponding WRSS transfer pumps. The high-temperature
switches are integral with the associated magnetic contactor assemblies. A
local loss of AC power to a contactor will also cause the contactor to open
(i.e., to fail safe). The seismic trigger is supplied by a backup battery
power supply which will maintain it in an operable state for 16 hours.

If a seismic event occurs of sufficient magnitude to potentially damage
the Transfer Line Pipe-in-Pipe System, or if any of the instrument enclosures
overheat to the point where its instrumentation may not operate reliably, the
Seismic Shutdown System automatically ensures that ongoing waste transfers are
stopped and the facility is placed in a safe condition.

5.11.3 System Safety Functions

The Seismic Shutdown System is necessary for the safe operation of the
Transfer Line Pipe-in-Pipe System, which is credited in the Authorization
Basis with 1imiting a subsurface or surface leak resulting in a pool as well
as a "Spray Leak from Structure Accident" (BIO, Addendum 1, Sections 3.4.2.14,
3.4.2.15, and 3.4.2.16). These accident scenarios classify the Transfer Line
Pipe-in-Pipe System as SC; owever, this system is ex; :ted to fail in 1 SC
design basis earthquake. ‘“herefore, the safety functions of the Seismic
Shutdown System are to detect a seismic event of sufficient magnitude to -
damage the primary waste transfer pipeline, shut down ongoing sluicing and
waste transfer operations, and notify an operator of the event so that the
situation can be assessed and any additional measures be initiated if
necessary to ensure a safe shutdown of the facility. There are no TSR
controls associated with the Seismic Shutdown System.

On a component level, those items necessary to support the safety
function of the Seismic Shutdown System are classified as SC. These ijtems
-consist of the seismic triggers and the associated magnetic contactor
assemblies (including the enclosure high-temperature switches).

5.11.4 Allowable Qutage Time

. There is no allowable outage time. The Seismic Shutdown System must be
operable at all times during sluicing and waste transfer activities. Because
the magnetic contactor fails open when deenergized, the WRSS transfer pumps

cannot operate unless all four enclosures in the Sgismic Shutdown System are
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 5.12 BACK-FLOW PREVENTERS (SAFETY SIGRIFICANT)

The following discussion evaluates the suitability of the.Proaect W-320
WRSS back-flow preventers to perform the safety funct1on(s) specified for the
system by the BIO, Addendum 1.

5.12.1 Strategy Summary

The safety function of - 2 back-flow preventer devices is to prevent back
flow of waste into the service water system (e.g., tank trucks).

The waste transfer line flushing system back-flow preventers are
mechanically simple jumper assemblies. They are used intermittently to
support WRSS operations. The back-flow preventers were designed, procured,
and fabricated to meet all the requirements of their designation of SS. The
flushing system is disconnected and taken out of service between uses.
Therefore, a back-flow preventer can be repaired or replaced without
disrupting operations, if needed.

5.12.2 System Description

The WRSS features a capability to routinely flush the slurry and sluice
transfer lines between tanks 241-AY-102 and 241-C-106. This process removes
solids that may have settled out in the lines during transfers or gravity
drainage of the lines. The settled solids restrict the flow of subsequent
transfers, are a source of personnel rad1o]og1ca] exposure, and may generate a
flammable gas mixture. Transfer line flushing minimizes the risk of these
hazards and is considered good operating practice in general. The flushing
system will be installed at the tank 241-AY-102 end of the two lines, in
pits 241-AY-02A and 241-AY-02E, and will consist of jumpers or lines that
connect the transfer line temporarily to a pressurized flush water supply.

Back-flow preventers will be required because the flushing system will
rely on a service water supply system or tank truck, and these sources of
water as well as the connecting hoses or jumpers need to be protected from
contamination. The back-flow preventers are located on the flushing lines in
such a manner as to minimize the potential spread of contamination outside the
pit boundaries, transfer lines, or waste tanks; minimize water traps or
collection po1nts, and dra]n : eely into the connecting jumpers after flushing
is completed. : :

A flushing jumper design which incorporates the required back-flow
preventer feature, for use on tank 241-AY-102, is shown on Drawing H-2-818510.
The back-flow preventers are engineered by Project W-320, with positive
features to prevent back flow, including double redundant, ball check valves,
and test ports used to verify valve 1ntegrity before use. The jumper
assembly, including the check valves, is hydrostatically tested for service as
part of fabrication. ' :

Back-flow preventers are not certified back-flow assemblies, such as
approved by the State for use on potable water supplies, and they are not
required to meet the same standards for testing as approved devices, although
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their ¢.sign does enable functional testing betwean uses if needed. The
flushing system will not provide a potential cross connection to a potable
water supply; all known service water supplies to the tank farms (both raw and
sanitary water) are already provided with approved back-flow devices that must
be tested regularly as part of an established program under the cognizance of
the Si°  water purveyor.

5.12.3 System Safety Functions

T » safety function of the back-flow preventers is to prevent general
contam 1ation of service water supply systems or tank trucks. They are
credited in the BI0 (Addendum 1, Section 3.4.2.15) as safety SSCs and
defens- -in-depth controls for a surface leak resulting in a pool, such as an
overfl_.i of a pit, for which they are classified as SS.

5.12.¢ Allowable Outage Time

1 :re is no allowable outage time for the back-flow preventers while they
are ir i1se. The devices must be in place and functional at all times during
transi.s line flushing or when the water supply is connected to a pit or .
flushing 1ine. Flushing must take place within a month after each waste .
transfer. However, at other times the devices are not in use and can be ,
disconnected for inspection, testing, or repairs without impact ] operations.
. Theref-re, a maximum allowable outage time, for the purpose of 1 intenance or
testii, only, would be about 1 month provided flushing of trans- - lines is
not p”-nned during the same period. The existence of spare flusn jumpers and
back-- ow preventers would further alleviate any outage restrictions.

5.12. . System Design Evaluation

5.12.. 1 Quality Assurance. The transfer line flush system, including the
doubl' check valves, was procured and designed to meet SS criteria.

P\ :urement was in accordance with appropriate quality assurance requirements,
including test and inspection documentation. ..ie check valves were coi..:rcial
grade tems dedicated as SS in accordance with HNF-IP-0842, Vol. 1V, :
Secti  3.11, "Replacement Item Evaluation, Commercial Grade Item Dedication
and U rade" (Gibson 1997). Any future maintenance, parts replacements, or.
modif .ations will be performed in accordance with the appropriate quality
assur ce requirements.

5.12.5.2 Single-Failure Criteria and Redundancy. The back-flow preventer
design features double check valves to provide redundancy while they are in
use. Jefore use, if needed, each check valve can be independently tested for
function and integrity. A system failure or loss of safety function would
require a simultaneous failure of both check valves, which is un]igely.
Stocking spare parts would not improve operating redundancy, but might
simplify maintenance between uses.
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§.12.5.3 Equipment Environmental Considerations. The check valves and
associated components of the flushing jumpers were procured as SS components,
and selected for the anticipated service conditions. Wetted parts include
stainless steel alloys.

§.12.5.4 Maintenance. Maintenance needs for the back-flow preventers are
minimal, mostly limited to replacement of worn or damaged check valves or
valve parts. Valve integrity can be verified by testing between uses. The
balance of the flush jumper assemt ies are of welded and screwed stainless
pipe materials that do not require any maintenance. The jumpers and the
valves themselves are not likely to be contaminated, but the potential is
there due to their location and use, and approprlate precautions apply when
handling them. The Jumpers are des1gned to be remotely connected and
disconnected.

5.12.5.5 Testing. Testing needs are limited to possible functional testing
of the check valves, which can be performed while 1e devices are out of
service. An initial hydrotest on the jumper and individual check valves was
performed at the time of fabrication.

5.13 241-AY-102 AND 241-C-106 PRIMARY TANK LEVEL
DETECTION SYSTEMS (SAFETY SIGNIFICANT)

The f0116w1ng discussion eva]uates'the suitability of the Project W-320
WRSS Primary Tank Level Detection Systems to perform the safety function(s)
specified for the system by the BIO and the BIO, Addendum 1.

5.13.1 Strategy Summary

The safety function of the Primary Tank Level Detection Systems is to
provide measurements u: | in the performance of material balance calculations
between transfer batches. The calculations are used to detect discrepancies
during the transfers to detect leaks or misroutes. -

The Primary Tank Level Detection Systems use existing technology to
support TSR compliance, process contr¢ , and periodic material balance
calculations on waste transfers during operation of the WRSS. They are
credited in the BIO, Addendum 1 with the SS function of detecting and helping
to mitigate subsurface or surface leaks from either of the two tanks or the
associated interfarm transfer lines. The level gauges and certain other
system components were previously designated throughout TWRS as SS equipment,
were procured as such, and meet all the requirements of the WRSS.

While the level detection systems are considered generally reliable,
failure or malfunction of the system is detectable during operation. Tank .
Tevels are monitored with TMACS. A loss of the signal causes the tank
displayed on the TMACS screen to turn white. The white color indicates a
failed instrument. Waste transfers and sluicing operations must be suspended
in the event of a loss of level gauge or level detection system until
operability is restored. However, this does not pose an immediate threat to
operating safety, and there is no requirement for redundancy. Given the
availability of spare parts 1n stock and work control documents prepared in
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advance these systems can typically be restored in less than 48 hours, even
if a complete level gauge replacement is required. Based on operating
experience throughout TWRS with these systems, it is concluded that they can
be relied on to perform their safety function.

5.13.2 System Description 2

Tanks 241-AY-102 and 241-C-106 are each equipped with a liquid level
itection system, which will play an important role in sluicing by supporting

process control and periodic material balance calculations during transfers
between :he two tanks. Each level detection system consists of a liquid level
gauge i ;talled in a tank riser, a level-indicating transmitter, a tank level
alarm ( . the TMACS), a remote liquid level signal at the M0-211 operator
statior and associated electrical components. The heart of either system is
an Enr~*-Nonius Series 854 (ENRAF) liquid-level gauge. This device is
descril | in detail in the BIO, Section B2.4.11.2.1, and HNF-SD-WM-ATP-077,
Enraf . ‘ies 854 Advanced Technology Gauge (ATG) Acceptance Test Procedure
(Huber 198). , .

T  ENRAF instrument provides precise indication of waste level by -
detect | variations in the weight of a plummet, or displacer, due to
buoyan The displacer is-hung by a thin wire from the instrument and
suspenucd in the waste or at the waste surface. A level change causes a
change in the weight of the displacer (i.e., a change in the wire tension)
which is detected by a force transducer in the gauge. The wire is fed from a
servo-driven measuring drum inside the gauge, by which means the displacer
positic is automatically and continuously adjusted to maintain a preset
sensin¢ level. These instruments are certified for use in flammable
atmospheres potentially found in Hanford Site waste tanks.

The gauge displays the level locally in decimal inches, as well as
transmitting the level data to M0-211, the TMACS, or other remote data
acquisition or processing system. Each time a reading is taken, either
manually (Tocally) or automatically (remotely), the status of the instrument
is alsc lisplaved. This status check either indicates normal operation or
notific tt «_ raf that © a malfunction. In tl ~ tter ci i, it
does not necessarily identify the specific cause, which may be a loss of
signal, loss of power, or out-of-range condition. Limited diagnostics are
availa*'e on the instrument display or from a remote control console, but
furthe field investigation may be needed to determine the cause. At any
rate, e system can prompt notify an operator of a loss of power or other
proble with the instrument. : :

T k 241-AY-102 also has a second, modified ENRAF instrument, referred to
as the densitometer." Unlike the case of the 1liquid level gauge, in which
the di lacer operates at the waste surface, the displacer on the-densitometer
is of different design and operates submerged in the waste.” This instrument
will p marily serve a process control function, being used to measure sludge
depth d the density of the fluid portion of the waste in tank 241-AY-102.

In com nation with grab samples or temperature data, the densitometer will be
used t monitor the rate of slurry solids loading, sludge transfer, sludge
settling, and sludge uniformity during the sluicing retrieval process.

A
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During normal operat1on, ENRAF 11qu1d -level gauges are read and checked
for operability as part of the operators' daily rounds. Many of the ENRAF
gauges, including those on tanks 241-AY-102 and 241-C-106, are normally
connected ‘to the TMACS. The TMACS reads the gauges once per minute and at the
same time checks their status to ensure they are operational and are reading
correctly. During sluicing, the ENRAF in tank 241-C-106 will be out of
service (i.e., the displacer is raised above the waste to avoid damage).”” HWhen
the tank 241-C-106 ENR/ gauge is out of service during sluicing, a signal
will inform the TMACS operator that the device was taken off Tine deliberately
and that the gauge is not out of service for some other reason (malfunction,
etc.). Both the liquid level gauge and the densitometer in tank 241-AY-102
will be operational during the sluicing process.

.5.13.3 System Safety Functions

Primary tank level detection in tanks 241-AY-102 and 241-C-106 is
credited with detecting and helping to mitigate subsurface or surface leaks
from either of the two tanks or the associated interfarm transfer lines during
waste retrieval from tank 241-C-106 and concurrent transfer to tank 241-AY-102
(BI0, Addendum 1, Sections 3.4.2.13, 3.4.2.14, and '3.4.2.15). These accidents
classify the systems as SS. The safety function of the level detection :
systems is to support periodic material balance calculai ins during waste
transfers, and to provide indication of tank waste level to help detect leaks .
or misroutes, thereby preventing or minimizing a significant facility worker
hazard. This support function is not used during actual sluicing, but is
performed after each sluicing batch of up to 12 hours duration, and at least
once every 24 hours while WRSS operations are in progress.

Primary tank level detection is also credited as an SS control in
association with a postulated tank bump accident in the main portion of the
BIO, Section 5.3.2.22, though not in the BIO Addendum 1 or the safety
assessment for the WRSS.

On a component level, the ENRAF 1iquid level instrument is c]assified as
SS; the remaining system components are genera] service. The densitometer, or
second ENRAF instrument in tank 241-AY- 102, is used primarily for process
control and is classified as general service.

There are no TSR controls directly associated with these systems. -
However, waste level readings support material balance calculations during ,
waste transfers as required by AC 5.12, "Transfer Controls;" this function is
specified in AC 5.12.2.d. During norma], non-WRSS operations, the ENRAF
gauges support daily monitoring of tank waste Tevels as required by AC 5.21,
"Service Water Intrusion Monitoring." Regular testing and calibration of
1iquid level detection systems are managed in accordance with AC 5.19,
“Process Instrumentation." The ENRAF gauges meet the most stringent ignition
control requirements of AC 5.10, "Ignition Controls,” qualifying them for use
inside any Hanford Site waste tank

A1l waste tanks must be monitored for potential ]eaks, and to verify
primary tank integrity, in accordance with environmental regulations. This is
a requirement of TSR 3.2.6. (Noorani 1997a). 1In many of the single-shell
waste tanks, 1iquid level detection systems represent the primary means and
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the best available technology for leak (and intrusion) detection. In the case
of tank 241-C-106, however, evaporation losses and regular water additions are
part of normal operation, and these must be tracked and factored in on a
periodi basis. During sluicing, this means of leak detection will not be
practic | and the periodic material balance calculations in between sluicing
batche: i1l become the primary means of leak detection, backed up by surveys
of an existing ssstem of dry wi2lls. In the case of double-shell tanks, ~
including tank 241-AY-102, the annulus ventilation system (not the level
detection system) provides the primary means of leak detection and can be
operated continuously during sluicing.

5.13.4 \llowable Outage Time

Ar 1llowable outage time is not relevant in this case. The tank liquid
level ¢ tection systems are not required to be continuously operable during
actual sluicing and waste transfer, but must be read at least once every
24 how during both WRSS and normal, non-WRSS operations. In either case, a
malfunc.ion or loss of. instrument function will be detected within 24 hours
(wheney ~ the next level reading is attempted) and maintenance or other
corrective action will be initiated as a result. If an ENRAF liquid level
gauge is out of service, sluicing operations cannot continue and must be shut
down until the device in question is back in service, due to the 3R
" requirements of AC 5.12. This does not represent an unsafe condition because
the facility would revert to a normal operating mode governed by existing
procedures and recovery actions. :

5.13.5 System Design Evaluation

5.13.5.1 Quality Assurance. The liquid level gauges and densit( 2ter were
procured as SS equipment. The gauges are certified by the manufacturer, and
were acceptance tested onsite before installation in the field. Acceptance
testi is witnessed and verified by quality assurance personnel. Any

maint  nce, parts replacements, or modifications are performed in accordance

with appropriate quality assurance requirements.
5.13. Single-Failure Criteria and Redundancy. The ENRAF liquid 1
gauge tank 241-A' .02 is backed up by a manual tape as an alternat 1ans

of measurement, but this is not credited in the BIO, Addendum 1. In tank 241-
C-106, .here is no alternate means of level measurement if the ENRAF gauge is
lost. ‘herefore, both ENRAF 1liquid level detection systems and the

densit ieter are not redundant for practical purposes. However, a single
failur of a level detection system or any component thereof does not result
in a loss of safety function because the system will simply not be operated
until the problem is corrected. DOE Order 6430.1A redundancy requirements do
not apoly to SS systems. - ~

5. 3. } Equipment Environmental Considerations. The ENRAF and associated
compor 1ts were procured as safety-related equipment. Environmental

qualif :ation was verified as part of the procurement process; both the
outdoo. (tank farm) environment and the intern:1 tank atmosphere and waste
.rope ies were considered. Procurement criteria for the ENRAF gauges
inclt 1 all applicabl NFPA requirements for flammable or explosive
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locations. Level detection systems of the same design have been in service
onsite for several years and are proven to operate reliably in the tank farm
environment.

5.13.5.4 Maintenance. The ENRAF liquid level gauges are supported by plant
operating, calibration, and maintenance procedures. Regular calibration and
preventive maintenance are performed on each ENRAF every 6 months. A failed
ENRAF gauge can be replaced within 48 hours or less, provided the hardware is
available onsite and the work package is prepared in advance. If work
planning is not prepared in advance, or spare parts are not in stock, repairs
or replacement of an ENRAF gauge may require up to a week or longer to
complete, resulting in potential TSR or procedur: violations. It is -
recommended to have such preparations in place before sluicing commences to
minimize potential downtime. More likely, the system can be restored with a
simple repair, part replacement, or calibration which is accomplished using
exi;ting procedures that do not require extensive planning or a special work
package.

5.13,5.5 Testing. The ENRAF liquid level gauges are not tested, other than
an acceptance test performed at initial installation and regular calibrations
as part of normal maintenance. Each time the ENRAF gauge is read its
operating status is also indicated, providing a form of periodic self-test
whereby any significant alfunction or loss of calibration is detected.

5.14 TEMPERATURE MONITOR SYSTEM FOR TANK 241-AY-102
~ (SAFETY SIGNIFICANT) '

The following discussion evaluates the suitability of the Project W-320
WRSS Temperature Monitor System to perform the safety function(s) specified
- for the system by 1e BIO and the BIO, Addendum 1.

5.14.1 StrategyASummary

The safety function of the tank temperature monitoring system is to
measure tank temperature. The temperature measurement will be used to di ect
high temperatures in the tank waste this aids in prevent1ng a tank bump
accident.

The temperature monitoring system in tank 241-AY—102 primary tank
utilizes existing thermocouples as well as a multi-functional instrument tree
(MIT) of an existing tank farms design, newly installed by Project W-320, to
support TSR compliance, process control, and periodic material balance
calculations on waste transfers during operation of the WRSS. The system is
credited in the BIO, Addendum 1 with the SS function of monitoring tank waste
temperature and he]ping to prevent a tank bump or steam release. The system
must be operated continuously during normal WRSS operations. The existing
thermocouples are designated as SS equipment. The new MIT is of an existing
design that meets SS requirements and was procured as SS to support process
control during operation of the WRSS, Both existing and new portions of the
system provide the temper. 1re mon1tor1ng safety function.

1
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so that repairs or other maintenance can be initiated. Maintenance consists
mainly of replacing failed elements or repairing. their external interface
connections. Thermocouples can also be functionally tested before or
following maintenance.

5.14.5.5 Testing. Functional testing is performed on all thermocouples
critical *n <2fotv on an annual basis per an approved TWRS generic test -~
procedure. The same procedure is used to test thermocouples that have been
repaired or replaced. The thermocouples can be functionally tested to verify
they are within the required accuracy of #5 °F without being removed or
disrupting system operation. _
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6.0 CONCLUSION

This engineering evaluation examined each of the SC and SS systems to
determ’ : if they can perform their intended safety function described in the
BIO and the BIO, Addendum 1. The evaluation assessed each system to the SC
design requirements in 6430.1A to determine if the systems met the criteria
for SC systems. The evaluation also examined each system on a component level
and assigned a safety designator to each component. The safety designator is
directlv related to the importance of the component in aiding the system to.
perfori the intended safety function.

T. meet the SC requirements of 6430.1A some of the systems were modified
to pro de redundancy and increased reliability. The ventilation systems are
examples of the addition of a back up system to provide the required
redundancy specified in 6430.1A and increased system reliability.

Tl.. evaluation considered recovery time, the capability to restore the
componc-t or system function following a failure. Recovery.time was not
suffic..nt rationale to designate a component as general service because this
would imply the component did not have a safety function; however, recovery
time d** play an important role in determining the design requirements. In
many ¢ es the outage time or recovery time provides sufficient time to repair
a fail component or install a replacement part or entire system. Using the
recove time, tl evaluation acknowledges the system may fail during a design
basis accident however sufficient recovery time exists to allow the system to
be rep red and the system safety function reestablished to prevent an onsite
or off iite release. ‘

This evaluation examined each W-320 system and éoncludes each SC and S§

syster :an perform the required safety function. The evaluation also provides
the ba s for the addition of the W-320 equipment to the TWRS SEL.
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Exhaust Fan and

Associated Controls

K2-3-2);

12-64462, Sht. 1,
Rev. 7 '

Provide air flow
through the AY-
102 tank annulus.

Failure to
provide required
airflow

Failureof I o
provide air v will
disable the safety
functions of
annulus ver
system.

ion

Potential effects of component failure: Prolonged loss of annulus air flow
would causc gradual heatup of sludge Jayer in tank possibly leading to a steam
hump. Loss of anmilus airflow would also disable the CAM. Failure of the
CAM to function could cause primary tank leak to be unrecognized leading to
flammable gas buildup and possible deflagration.

Critical functional requirements: The only safety requirement on the exhaust
fan is to provide adcquate airflow for waste cooling and leak detection when the
system is operating. :

Component failure detection: Failure of the exhaust fan to provide required
airflow would trip low vacuum pressure switch PS-K2-1-3 activating alarm
XA-102-AY and CASS alarm 1167.

Quality assurance criteria:  Since failure of the component safety function would
be immediately detected and worst-casc waste heat-up and tank Jeak scenarios
permit ample time to repair the component, or il necessary, to install the backup

portable exhauster, the safety function can be preserved by recovery time alone.
* .

sC

Annulus Exit Line
High and Low
Vacuum Pressure
witches with .
Associated Interlock
Relay and Alarms
(PS-K2-1.2, -
PS-K2-1-3
XA-102-AY);
H2-64462, Sht. 1,
Rev, 7

Pressure $witch
opens if pressure
gocs ahove -0.1°
WG (PS-K2-1-3)
or falls below -5
WG (PS-K21-2)
at the annulus
exit.

Fail open

Extrancous alarms

No loss of safety
function

Fail closed
(cither switch)

Loss of alanr  nction
to detect filter
blockagcor 1

blockage in system.

Potential effects of component (ailure: Loss of cither the high or low vacuum
alarm function could lead to an undeteeted loss of system safety funetion in the
cvent of a hlocked filter or other blockage in system.

Critical functional requirements: Detect pressure above -0.1* WG or helow -5
WG at exhaust stream exit from tank annulus and activate alarm XA-102-AY
and CASS alarm 1167.

Component failure detection: Component could fail without detection of failure
other than by routine surveillance or calibration activitics.

Quality assurance criteria: Safety function could be preserved by periodic
testing since ample recovery time is-available in the worst-cuse waste heat-up
and tank leak scenarios to permit ample time to repair or replace the failed
component, * - . :

sC
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MASSTRON I | Provide Annulus | Erroneous Loss of true indication | Potential effects of component failure: Possible nonrecognition of decrease of | SC
Annulus Flow Rate | flowrte indication (high, of annulus flowmte. annulus flowrate to less than the required 1000 CFM:

Instrument and indication low, or ) .
Associated Flow intermediate) Critical functional requirements: Provide indication of annulus flowrate.
Temperature . )

Instrument, Relays Component failure detection: Component could fail without detection « [ failure
and Indicators. other than by routine surveillance and calibration activities.

New )

MASSTR 11 Quality assurance criteria: Safety function can be preserved by perioci:

Will Replace calibration since ample recovery time is available in the worst-case was:e
FIT-0622. heat-up scenario to permit time to repair or replace component. *

(FB-0622,

FY-0622,

FI-0622,

TE-0620,

TIT-0620,

TY-0620,

T1-0620)

H2-8185¢ Sht. 1,

Rev. 3

Annulus Flow Diverts all of the ! Structural failure  dss of part of air Potential effects of component failure: Modification involves installation of duct | SC

Blocking Upgrade
Including
Associated Duct
Work and Fittings

-

annulus air flow

to the tank floor
air slots.

Provides
additional cooling !
of tank sludge
through the tank’
bottom.

»f annulus block
upgrade which
~cduces floor slot
iir flow,

wy to floor slots.

Will not effect ability
of CAM to detect

akage into the
annulus.

work (pipe) including flanges and blanks to redirect annulus air flow to the floor
stots, Loss of part of the air flow to the floor slots may cause a pradual '
increasc in sludge tempernture.  Note that there will no lonper be connections to
the four annulus supply lines.

Critical functiona] requirements: Direct sufficient airflow to the floor cooling
channels to prevent excessive temperatures in sludge near hottom of tank.

Component failure detection: Component could fail without detection of failure
other than by routine surveillance or calibration activitics.

Quality assurance criterin: Below grade duct work complies with all applicable

requirements for safety class components and will withstand the evaluation hasis
earthquake. The ducting modifications and blanks which redirect air flow to the
floor slots are easily accessible and can readily be repaired in case of failure.

RN
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APPENDIX A: FAILURE MODLES AND EFFECTS

ALYSIS (FMEA)

HNI-2050, Rev. 0

l
{igh Vacuum
Jpgrade - Fan

" Test intet valve
issembly on riser
198

BIQ: Wastc
Storage None

BI1O Add. 1:
WRSS Opcrations
Provide inercased
air flow to the
tank floor to
enhance waste

cooling preventing

sludge or
supernate from
reaching local
saturation
temperature.

Bearing or drive
belt failure will
prevent fan from
operating.

Failure will stop

annulus air
possibly allow
hydrogen b
a period of

Loss of air
llow a gra
emperature

w and

np over
e.

v will
tank
reasc.

Modification: Installation of a new fan sheave to produce a higher speed
resulting in a higher negative pressure in the annulus. The modification does
not affect or otherwise impact the existing BIO safety class function of the fun.

Potential effects of component failure: Prolonged loss of annulus air flow
would cause gradual heatup of studge layer in tank possibly leading to a steam
bump. Loss of annulus airflow would also disable the CAM. Failure of the
CAM to function could cause primary tank leak to be unrecognized leading to
flammable gas buildup and possible deflagration. '

Critical functional requirements: The only safety requircment on the exhaust
fan is to provide adequate airflow for waste cooling and leak detection when the
system is operating. This modification (replacement of sheave and drive belt)
will produce a higher fan speed to provide additional cooling to the tank bottom.

Component failure detection: Failure of the exhaust fan would trip low vacuum
pressure switch PS-K2-1-3 agtivating alarm XA-102-AY and CASS alarm 1167.

Quality assurance criterin: Since fuilure of the component safety function would
be immediately detected and worst-case waste heat-up and tank leak scenarios
permit ample time to replace the sheave and/or drive belt, or if necessary, to
install the backup portable cxhauster, the safety function can he preserved by
recovery time alone. * ' :
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S$C ’

Accident(s)

Safety Functions

Functional
Re  irements.

Performance Criteria

Planncd Modifications
Involving This SSC

Prima e
Ventil ‘ank
241-A

BIO Add. 1: SC -
Flammable Gas
Deflagration,
Scction 3.4.2.8;
Tank Bump,
Section 3.4.2.11

1. Maintain
flammable gas
concentration
below 25% of
LFL

Maintain ventilation

flc rate / vapor space
vacuum per operating
procedures

=

Verify operability prior to WRSS opcrations

Critical Characteristics: Must maintain a partial vacuum in primary tank of
0.25 to 6.0 in. w.g. (RD-057). Must maintain a minimum 3 CFM of flow,
sufficient to maintain flammable gas concentration below 25% LFL (CN-114).
Must be intrinsically safe for operation in an ex-tank intrusive location, or must
be located downstream of a duct mixing point (DB-001). NOTE: Differs from
BIO Addendum 1, Sec. 4.3.2.4, which states a requirement for 11.6 CFM; this
is based on a previous revision of the same reference.

2. Waste cooling

M tain ventilation
flow rate / vapor space
vacuum per operating
p dures

Verify operability prior to WRSS operations

Critical Characteristics: For sufficient heat removal, must maintain a
minimum of 100 CFM of exhaust flow, in combination with recirculation
cooling and a recirculation flow of 400 CFM, or 500 CFM of exhaust flow in
once-through (non-recirculating) mode, subject to additional in-process thermal
analysis during WRSS operation [based on Addendum 1 system description and
ER-004].

Humidity Instrumentation
Installation

A-12 .
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FAILURE MODES AND EFFECTS ANALYSIS (I'MEA)

FINE-2000, Rev, O

Primary Tank
Ve m System
29¢ (Tank

241-C-106)

Accident(s)

Safety Functions

Fu fomal *
Re  rements

" Performance Criteria- ..

I Plannéd Modifications:

Involving This SSC

I
BIO: SC-
Flammable Gis
Deflagration,
Section 5.3.2.14

BIO Add. I:

SC - Flammable
Gas Decflagration,
Section 3.4.2.8;
Tank Bump,
Scction 3.4.2.11

SS - Unfiltered
Release, Section
3.4.2.3

1. Maintain
flammable gas
concentration
below 25% of
LFL

=

Act as backup to new
v¢  ation system
C-006

M ain ventilation

flow rate / vapor spacc

vai
pre

n per operiting
lures

St own ventilation
in cvent of

cc  ination relecase
fre ank exhaust

|
Verify operability prior to WRSS operations.

Critical Characteristics: Must maintain a partial vacuum in the primary tank
relative to atmosphere (RD-057).  Must maintain a minimumn 1 CFM of flow,
sufficient to maintain flammable gas concentration betow 25% LFL (CN-114).
Must be intrinsically safe for operation in a dome intrusive location, or must be
located downstream of a duct mixing point (DB-001).. NOTE: This differs from
the BIO Addendum 1, Sec. 4.3.2.4, which states a requirement for 4.9 CFM;
this is based on a previous revision of the same reference.

2. Waste cooling

Act as backup to new
ve  tion system
C

tin ventilation

ate / vapor space

n per operating
lures

Shut down ventilation
in cventof

| contamination relecase

frc ank exhaust

Verify operability prior to WRSS operations

Critical Characteristics: For sufficient heat removal prior to sluicing, sys(cm
must maintain 2400 CFM of once-through ventitation. [Based on ER-588 and
Addendum 1 systemn deseription].

None.

Safety functions and

perforinance criteria have

not been changed for
W-320.




\PPENDIX A

PAMHLUKLE MO AND LIPTFLEUTO ANALYOW (IMivilain)

THE ITEMS BELOW ARE THE UNIQUE COMPONENTS THAT MAKE UP THIS SSC
COMPONENT COMPONENT | COM PONENT | COMPONENT COMPONENT SAFETY CLASSIFICATION JUSTIFICATION COMPONENT SAFETY -
DENTIFICATION FUNCTION FAILURE FAILURE EF CTS CLASS
MODE ON SSC SAFI
FUNCTION
Jird Screen-Inlet Prevents birds or | Corrosion failure | Failure allows birds to | Potential effects of component failure: Possible raduction in airflow throup! GS -
‘ilter animals from of screen cnter structure and intake system.
12-95451; entering 1IEPA build nests, pa ly .
12-818468 filter inlet blocking air in Critical functional requirements: None - Even complete blockage would have
structure no significant effect on safety function of the tank ventilation system.
Since tank also
receives inleak Component failure detection: Periodic surveillance. The bird screen is a
through pit co passive component not pronc to failurc. ' e
blocks and cas:  :d '
ventilation from 241- | Quality assurance crileria: Design and construction of this component to gencral
C-105, there should be | service requirements is adequate.
adequate airflow to
 prevent builduy
Nammable gas.
Contains and Housing breach | Failure of filter Potential cffects of component failure:  Possible increase in airflow.  Possible GS

nlet Filter Housing
12-95451;
[2-818468

directs ajrflow
through prefilter
and HEPA filter

causing air in-
leakage and
possible
bypassing of
prefilter or
HEPA filter

housing would

causc a reducti  n
airflow but cou ause
a reductionint af
lifetimes of filters.

decrease in one or both filter differential pressures. Possible increase in rate of
filter loading or degradation,

Critical functional requircments: None.

Component failure detection: Periodic surveillance. The filter housing is a
passive component not prone to failure.

Quality assurance criteria: Design and construction of this componcnt to general

service requirements is adequate.
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PRUJECT W-32U SAFETY CLASS AND SAFETY SIGNIFICANT ENGINEERING EVALUATION
APPENDIX A: FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

HNF-2050, Rev. 0

Isolation Valve
(18" Mamually
Operated Butter{ly
Valve V-3) '
H2-93797, Sht. 2,
Rev. 1;
H2-93799, Sht. 1,
Rev. T

4

Isolate 296-P-16
cxhaust system
downstream from
deentrainer and
tank C-106 to
permit changout
of HEPA filters

Valve failure in
closcd position

Mechanieal failure of
valve to closed
position during
296-P-16 system
operation-will cut off
tank C-106 airflow and
disable the safcty
functions of the
system,

Tnability to open valve
while 296-P-16 system
is in standby (c.g.
after HEPA filter
changout) will disable
its ability to act a
backup lor the
296-C-006
(recirculating) system.

Valve failure in
open position

Mechanical failure of
vatve in open position
during 296-P-16
system operation
would have no cffect
on the safety functions
of the syste

Failure of the valve to
the open position while
296-P-16 system is in
standby would have no
effect on the operating
system,

Potential effects of component failure:  Prolo uction of tank
C-106 airflow could cause a gr: il heatup of the sludge layer and a possible
buildup of Nammable gas. It is expected, however, that only a small airflow
would be required to maintain flammable gas below the required limit.

Critical functional requirecments: The only safety requirement on valve V-3 is to
permit adequate airflow for waste cooling and prevention of flammable pas
buildup when the system is operating,

Component failu-~ “tection: V
HEPA filter differential pressun
trip Jocal and remote alarms.

¢ closure with fan running would trip the low
erlock, which would shut down the fan and

Quality assurance ¢-*--ia: Sinct ilure of the component safety function would
be immediately dctected and worst-case heat-up and flammable gas buildup
scenarios permit ample time to repair the component, the safety function can he
sreserved by recovery time alone. *

sC
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HEPA Filter Operate interlocks  Failure to Malfunction of Potential_effects of eomponent failure:  Possible spurious fan shutdown. GS
Differential and alarnns Junction as differential pressure
Pressure Switches | associated with designed switches could cause | Critical functional requirements: None.
(PS-1-A, PS-1-B) HEPA filter spurious fan shutdown )
H2-35769, Sht. 2, | differcntial (with loss of fan pmﬁcr Comr~---* failure detection: Lc  of fan power will trip remote alann,
Rev. 11 pressiure remote alarm) or )
spurious alarms. nality assurance criteria: Since  :se non-safety function components ca: be

readily repaired or bypassed in the available recovery time, design and

construction of these components to peneral service requirements is adequate.
Interlock Shutdown | Bypass low Fail open Failure of bypass to Potential effects of component failure: Possible inability to stant system. GS
Bypass Timer airstream open position would ’ ' -

H2-35769, Sht. 2,

Rev. 11

temperature and
low IHEPA filter
differential

disable ability to start
syslem

Critical functional requirements: None.

Component failure detection: In: ity to stant fan,

pressure fan
shutdown
interlocks for 4 to
5 minutes after
fan start

Fail closed
(bypass position)

Failure of bypass to
closed position would
disable low airsiream
temperature and low
differential pressure
fan shutdown
interlocks.

Exhaust Nowrate
would not be affected.

Quality assurance criteria:  Sinee this non-safety function component ean be
, readily repaired or bypassed in the available recovery time, design and
construction of this component to peneral serviee requirements is adequate.
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PROJECT W-320 SAFETY CLASS AND SAFETY SIGNIFICANT ENGINEERING EVALUATION
APPENDIX A: FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

HNFE-2050, Rev. U

H2-818561, Sht. 3
Rev. 2

v

THE ITEMS BELOW ARE THE UNIQUE COMPONENTS THAT MAKE UP THIS SSC
COMPONENT COMPONENT COMPONENT | COMPONENT COMPONENT SAFETY C! ISIFICATION JUSTIFICATION COMPONENT SAFETY
IDENTIFICATION | FUNCTION FAILURE FAILURE EFFECTS : CLASS
MODE ON SSC SAFETY '

FUNCTION
Chill Water Removes moisture | Failure to Failure of the .| Potential effcets of componen ilure: Possible slow heatup of tank due to loss | GS
Condenser (heat from air stream function due to | condenser would have | of condenser cooling and heat addition by 30 kW heater in recirculation loop.
exchanger) For loss of chill no effect on This is not considered a problem during the short times involved in actual
Removing Moisture water supply prevention of | sluicing operations,
From Air Strcam : flammable gas ) - .
With Associated buildup. *| Critical functional rcquircmcnts None - Primary function of the condenser is to
Drain To Seal Pot , -| maintain head space visibility. ‘
(HX-1361, Heat removal via the . .
HV-136118) exhaust fan would not Componcnt failure_detection: Comparison of upstrcam and downstream airflow
H2-818468, Rev. 0; be affected. temperatures provided by temperature instruments- TISH-13620 and
H2-818561, Sit. 3, TISH-13621. :
Rev. 2 Safety function of . :

ventilation system Quality assurance criteria: Design and construction of this component to

would not be affected. | general service requircments is adcquate.,
Temperature Provide Erroneous Erroncous indication | Potential effects of component failure: Possible undetected loss or out-of-range | GS
Instruments operational indication, could permit function of condenser. Possible loss of onc means to detect high temperature
Upstream And information on air | spurious or undetected malfunction | condition in tank void space.
Downstrcam Of temperatures disabled alarms | of condenser.
Condenser Along upstream and Critical functional requircments: Nonc - Prov:dc defense in depth for in-tank
With Associated downstream of the Safety function of tcmpcralurc mcasuting systems.
High Temperature | condenser ventilation system .
Trips And Alarms would not be affected. Comnoncm failure detection: Periodic testing and calibration. Failure of
(TE-13620, Provide warning upstream and downstream temperature indications to show cxpcctcd tcmpcmurc
TISH-13620, of high Defense in depth dilferential across condenser.
TAH-13620, temperature in function of monitoring’ . _
TE-13621, tank headspace ank headspace : Oualitussumncc criteria: Sinee these non-safety function components can be
TISH-13621, temperaturc would be | readily repaired or bypassed it e available recovery time, design and
TAH-13621, disabled construction of these components to general service requiremcnts is adequate.
XA-1368) , : .
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FAILURE-MODES AND EFFECTS ANALYSIS (Fi ZA)

Moisture Separator
With Associated
Drain To Seal Pot
(MS-1361,
HV-136121)
H2-818561, Sht. 3,
Rev. 2

Removes any mist
carry-over from
condenser

Failure to
Junction

The inertial
moisture
separator is a
passive system
not nonnally
subject to
failure.

Failure of moisture
separator (for
example, by plugging
of drain line) could
cause carry-over of
moisture into heater.

Effects on
recirculation fan would
be reduced or
climinated by the
action of the heater
(HC-1361).

No effect on safety
functions of ventilation
system.

Potential clfects of component

sas v

—_— Ny SNUY

re: Possible moisture damage (corrosion or

pitting) to heater and recirculation fan.

Critical_lunctional requirements:

separator is to extend the fife of the heater and exhaust fan by rcducm;. the rate

of corrosion and wear duc to ¢

~~nponcnt failure detec = |

A1,

assurance criteria: De:
general service requirements is

me - The only function of the moisture
1|m,d moisture. !

odic surveillance.

d construction of this component to
ate.

GS

ar
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FAILURE'MODES AND EFFECTS ANALYSIS (FMEA)

APPENDIX A:

HING

]

. s b
TaetrarMg deh
. .

Heating Coil
(HC-1361) With
Associated
Controls,
Indications and
Alarms
(TE-13610A/B,
TISH-13622,
HS-13622,
YL-13622,
TY-13622A,
TIC-13622A,
HS-13627,
TIC-13622,
TSH-13622,
TRB-13622A,
TE-13622,
TAH-13622)
H2-818561, Sht. 3,
Rev. 2

| Heats re

air to climinate
moisture in
recirculation fan

sulated

Fail on

Failure to the on

condition with air flow
would result in loss of
temperature control of
the recirculation fTow,

Failure to turn off on
loss of air flow (by
interlock with
recirculation fan)
could result in high .

" | local temperatures in

heater enclosure if
local high temperature
interlock fails also

'(doublc failure).

Safety function of the
ventilation system.
would not be affected.

Fail off

Failure to the off .
condition could cause
moisture to enter -
recirculation fan.

Safety function of the
ventilation system
would not be affected.

Potential effects of component filure: Possible moistu

pilting) to recirculation fan.

re damage (corrosion or

Critical functional requirements: None - The only function of the heatcr is to

extend the life of the exhaust fan by reducing ¢ rate of lcorrosinn and vear du

to entraincd moisture.

Component failure detection: A high temper  re condition in the heate: or

combincd system trouble alarm XA-1368. |
be detected by periodic surveillance and test

Quality assurance criteria: Design and construction of

general service requirements is adequate.

-1 heater exhaust air would be -indicated by local atarm TAH-13622 and remote
re of heater to function would

this component to

GS
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APPLNDIX A: FAILURL MOLES AND LEFFECTS ANALYSIS (FMEA)

Pump Control
Module CM-2-
-7

H2-818561, Sht. 7,
Rev. 2

Provides
auntomatic control
of vacuum pumps

Switches pumps

Fail to function

Possible loss of ability I Potential cffects of component fuilure: Pos: e loss of sumple flow through

-| to automatically shift

to standby pump

Possible loss of alanm

adiation detector il the opersting vacuum pump fails or if’ the operating vicuum
relicl valve fails open. Possible loss of pump failure alanns. - Possible Loss off
CAM system safety function. ’

sC

in case of pump functions Critical functional requirements: Switch pumps in casetof loss of vacuuim on
failure and o upstream side of operating pump. Provide  unp o e alanns.
actuates pump
failtre alarms and Component failure detection: Component could [ail without detection other than
syst  trouble by routine testing and calibration activitics. Radiation detector mass flow rate
alarms through instrument remains functional and would ocal alann (FLL-1366) and
control module combined system trouble alanns at the M 1 control room (RXA-1365A) and
C-1 at TMAX (RXA-1365B) on low flow cor. n.

Quality assurance criteria: Safety function can be preserved by periodic testing

and calibration. *

v
A ]
[}
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LUATION

HNF-2050, Rev. 0

Fan Status Interlock
(1-4). ,
H2-818561, Sht. 7,
Rev. 2

Turns off vacuum
pumps if primary
ventilation fan is
turned off.or loscs
power

Fail open

Loss of radiation
detector sample {low

Fail closed

Stack monitor system
runs with no stack
flow

Potential effects of component failure: Failure (open) of the interlock so as to

produce a spurious shutdown ¢
function of the CAM system w

.| Critical functional requirements:

exhaust system is not operating.

Component failure detection: |
remains functional and would t
trouble alarms at the MO-211 ¢
(RXA-1365B) on low flow con

Quality assurance criteria: Sin
readily repaired or bypassed in
construction of this ¢

ic CAM system wonld disable the safety
: the exhavst system is operating.

e - Turns off CAM vacuum pumj s when

ition detector mass flow rate instruirent

»cal alarm (FLL-1366) and combined system
ol room (RXA-1365A) and at TMAX

1.

s non-salety function component can be
ivailable recovery time, design and

iponent to general service requirements is adequate.

GS
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Seal Loop Provide pressure | No oil in loop No cffect on safety Potential effects of compo=--* "~*re:  1kage or blowout of seal oil could GS -

Assembly relief if HEPA is | due to leakage or | function result in minor local contaminauon.

H2-318519, Sht. 1, |plugged blowout duc to

ECN W-320-691 pressure Critical functional requirements: None o credible failure mode would .
differcntial disable safety function as a pressurc reli

1

Component failure_detection: Componentct 1 fail without detection of failure
other than by routine tcsting and surveil e activitics.

Quality assurance criteria: Design and «  struction of this component to
general service requirements is adequate.
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SSC

Accident(s)

I Safety Functions

Functional
Requirements

Performance Criteria

Planned Modifications _
Involving This SSC

Portable Exhauster
as backup for tank
241-C-106 primary
ventilation

BIO Add. 1:
SC - Flammable
Gas Deflagration,
Scction 3.4.2.8;
Tank Bump,
Section 3.4.2.11

Maintain
flTammable gas
concentration
below 25% of
LFL (SC)

Waste cooling
(SC)

Act as backup for
redundant safety class
ventilation systeins
296-P-16 and
296-C-006 to be
installed in the cvent
of unrecoverable
failure of, or
unrecoverable loss of
power to, both primary
systems

Maintain ventilation
flow rate / vapor space
vacuum per operating
procedures

Maintain sufficicnt exhaust flow rate to provide waste cooling and to prevent
hydrogen buildup in tank C-106.

1]
Verify availability and operability prior t¢ 'RSS operations.

Operability will be maintained by periodic  nctional tests,  Portable exhausters
will not normally be installed at tank C-106, hut will be stored at a sceure
indoor location.

Critical Characteristics: Must maintain a minimum {law rate of 500 CFM,
must maintain ventilated space at a patia  icuum relative to atiosphere, and
must be safe for operation in an ex-tank intrusive location (DB-001) per TSR
administrative control AC-5.10.

None +
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FAILURE MODES AND EFFECTS ANALYSIS (*MLCA)

SSC

Accident(s)

Perfonnance Criteria

Planned Modifications

| Involving This SSC

Portable Exhauster
as backup for tank
241-AY-102

primary ventilation

BIO Add. I:

SC - Flammable
Gas Deflagration,
Section 3.4.2.8;
‘Tank D1 p,
Section 3.4.2.1}

Safety Functions | Functional
Requirements
Muaintain Act as backup for
flammablc gas safety class primary
concentration ventilation system to
below 25% of be installed in the
LFL (SC) event of unrecoverable

failure of, or
; anrecoverable loss of

" power to primary

Waste cooling
system

Sle)

Maintain ventilation-
MMow rate / vapor space
vacunm per operating
procedures

Maintain sufficient exhaust v rate lo pro waste cooling and to prevent
I !

hydrogen buildup in tank AY-102,
Verify availability and operability prior to WRSS opcr:u'ions. :

ctional tests, Portable exluusters
will be stored at a secure

Operability will be maintained by periodic
will not normally be installed at tank AY-10Z,
indoor location.

' Critical Characteristics:  Must maintain a minimum flow rate of 500 CFM,
must maintain ventilated space at a partial * 1 relative to atmosphére, and
must be safe for operation in an ex-tink int  ve location (DB-001) per TSR
administrative control AC-5.10. v

None

(V]
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'] 241-AY-102
annulus ventilation
system

Section 3.4.2.11

ventilation system to
be installed in the
event of unrecoverable
failure of, or
unrccoverable loss of
power to annulus
ventilation system.

Maintain ventilation
flow rate / annulus
vacutim per operating
procedures.

Verify availability and operability prior to WRSS operations.

Operability will be maintained by periodic functional tests.  Portable exhausters
will not normally be installed at tank AY-102, but will be stored at a sccure
indoor location.

Critical Characteristics: Must maintain a minimum flow rate of 1000 CFM,
must maintain ventilated space at a partial v wum relative to atmosphere, and
must be safe for operation in an ex-tank int  ve location (DB-001).

NOTE: Portable exhauster will be installed on riser 19B bypassing annulus
exhaust CAM. This channel of t:  leak detection will therefore be
lost. The other leak detection channel (conductivity probes in tank
annulus) must be operational at 1l mes while the annulus exhaust
CAM is not operating.

SsSC Accident(s) safety Functions | Functional Pcfformnncc Criteria Planned Modifications
Requirements Involving This SSC

Portable Exhauster | Tank Bump Naste Cooling | Act as backup for Maintain sufficient exhaust flow rate for waste cooling. None

as backup for ta BIO Add. 1 (SC) safety class annulus !
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Hivir-2050, wev. 0

Exhaust HEPA
Filters (two stages:
FLT-002 and
FLT-003)
H14-102610,

Sht. 1, Rev. 0

Prevenl any
radioactive
particulates in the
airstream {rom
reaching the
environment

Filter breach

Failure of the exhaust
HEPA filter will not
affect the safety
function of the system.

HEPA filter breach
would require a shut
down to replace filter,

+ ough this would
not be cor  ereda
component failure,
blockage of exhaust
HEPA filter would
cause loss of air flow
and disable the safety
functions of the system

Potential effects of component-failure: HEI ter breach could cause a
localized release of contamination, Blockag a filter is not a failure of the
filter itsclf (which is performing its function), but a failure to monitor and
replace the filter as required.

Critical functional requiréments: None -~ The only safety requircment on the
system is to provide adequate airflow for waste cooling, prevention of
flammable gas buildup and leak detection ( licable) when the system is
operating. No failure of the filter compon elf will disable the system safety
function.

Component failure detection: Differential 1 sure greater than 4.5" WG across
1st stape HEPA filter would trip alarm PDAH-180. Differential pressure
exceeding 5.4" WG across the 1st stage or sth stages would trip the fan
interlock and shut down the exhaust fan. S r rate less than 470 CFM
would trip fan interlock and shut down exh In addition, loss of system
flow would trip the loss of tank vacuum ak L-1361A and PAL-1361B),
and the evacuation horn (PAL-1361C) at th ‘ocess building. Breach of
cither HEPA filter would trip the (safety cl shutdown interlock on low
differential pressure and activate alamn.

filter component does not affect
rocurement of this component to

Quality assurance criteria: Since failure of
the safety function of the system, design ar
general service requirements is adequate.

GS
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FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

S HINE-2000, Kev. U

Nonc

controller
YYC-MDLS8 with
associated controls
(HS-101, HS-102),
H14-102610,

Sht. 1, Rev. 0

drain pump and
glycol
recirculation
pump,

operate cither or
both pumps when
required

recirculation pump to
operate when required
would not affect the
system safety
functions.

Failure of the seal pot
pump to operate when
required could disable
system safety
functions.

would cause glycol heater shut do  duc to high temperature in heater tank with
no effect on system safety functions. Failure of the seal pot drain pump could
cause activation of fan shutdown Tock due to high seal pot level. Prolonged
loss of tank C-106 airflow could e a gradual heatup of the sludge layer and
a possible buildup of flammable gas. '

Critical functional requircments:
seal pot level within allowed rang

rate seal pot drain pump so as to maintain
0% to 80%).

Component fajlure detection: Sea ot level outside allowed range would be
indicated by alarms LAL-185 and LAH-185. Low system air flow would be
indicated by multiple alarms inclu ; FAL-184, PDAL-180, PDAL-181 and
PDAL-182, :

Quality assurance criterin: Since i re of the component safety function would
be immediately detected and worst-case heat-up and flammable gas buildup
scenarios permit ample time to rep  the component, the safety function can be
preserved by recovery time alone. * : '

cal Provide indication | Failure to Failure of any of these | Potential effects of component fai >ossible loss of indication or alarm GS
indicators and and alarms function or components would not | functions.
alarms associated associated with erroncous effect safety function
with YYC-MDL3 | glycol expansion | indication/alarm | of system. Critical functional requirements: e - Failurc would not affect system ‘safety
(L1-205, LI-185, tank and scal pot functions.
LAL-205, liquid levels. ‘ v
LAL-185, Component failure detection: .Cor  dnents could fail without detection other
LAH-185) than routine testing and calibration.
H14-102610,
Sht. 1, Rev. 0 Quality assurance criteria: Design and construction of these components to

general service requirements is ac c. ‘

Programmable logic | Control seal pot | Failure to Failure of the glycol | Potential effects of component fail : Failure of the glycol recireulation pump | SC
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APPENDIX A: FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

6-Inch Encasement

Lines for sluice

liquid and slurry

transfer lines

} (ENC-M26a)

H2-818559, Shts. 2
and 4, .Rcv. 1

Contain any
leakage from
primary sluice or
slurry lines and
drain to sluice or
pump pit,
respectively

Breach of
encascment line
which could
permit lcakage
from a failed
primary linc to
escape into
environment.

The encasement
is not normally
pressurized, but
is designed to
withstand the
same pressure as
the primary
transfer lincs.

Failurc of an
cncasement line would
disable the safety
function of the
component. -

Failure of an
encasement linc would
not, by itsclf, causc a
releasc.

Potential cflects of component failure: Possi

: release of shiice liquid or slurry

into the ground or formation of a pool. Note that the encasement would not be

pressurized as a result of a primary line Ieak.

does not, by itsclf, cause a rclease.

Critical_functional requirements; Contain a
or slurry transfer lines and direct it to a pit

Component fai”  detection: Component |
surveillance and radiation surveys along trz
primary transfer line failure.

Quality assurance criteria: Safcty classific
periodic surveillance and testing, and by re
activities near the transfer line.

Failurc of an encasement line

i
icakage from the ;rimary sluice

wnected to tank C-106.

re would be detected by
r line route after detcction of a

1 can be maintained by required
ed controls on excavation

sC

.o
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FAILURE'MODES AND EFFECTs ANALYSIS (FMEA) '

CHHNIE-2U0V, Kev. U

Detector Systerm -
- | Pits

- Subsurface Leak
Resulting in a
Pool, Section
3.4.2.14;
Subsurface Leak
Resulting in a
Pool, Section
3.4.2.15

transfer
associated
structures.

SC

detecting a specified
depth of waste in the

pit.

SSC Accident(s) Safety Functions | Functional Performance Criteria Planned Modifications -
e Requircments C Involving This SSC
Transfer Leak 110 Add. 1: SC | Detes: feaks in | Shal! be capable of Shall be verified opera Leak Detector Upprades (o

prior to WRSS opertions.
. t

Critical Characteristics: Must detect a 2-inch (maximum) accumulation of
liquid in the bottom of the leak detection pit, snd provide an alam to not fy
operators ' :n such an accumulation is det Ref. RD-057)."

BIO Add. 1: SS-
Subsurface Leak
Staying
Subsurface,

Section 3.4.2.13

Same as above.

SS

Same as above.

Same as above.

FG Requirements
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FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

Densitometer
Systcm At Tank
AY-102
(WST-DIT-602A)
H2-%18560, Sht. 5,
Rev. 0

waste density
profile indications
to support solids
seutling
assessments
hetween transfer
batches.

signal)

function.

a delay in the assessment of the adequacy of  tling of the solids transferred to
tank AY-102 potentially extending the duration of the monitoring period
between sluicing batches. .

Critical functional requircments: None - No ety function.

| Component failure detection:  Loss of indication (DI-G02A) would be apparent

1o operator.

Quality assurance criteria: Design and cons  tion of this component to
gencral service requirements is adequate. -

Remote C-106 Provides tank Fails open (no Loss of remote tank Potential effects of component failure: Purs™! loss of operational information GS
Liquid Level C-106 liguid Jevel | signal) C-106 liquid level needed to balance sluice and slurry flow rates during sluicing operations.
Indication At digital indieation indication at the : ' P
Operator Station In | at the operators operator station in Critical functional rec*—ments: None - These components have no safet
MO-211 Including | station as part of MO-211 function. If necessary, a technician could be  tioned at the local indicat »r at
Related Signal the information . the ENRAF instrument to report levels to the cperators, of alternatively, 1 1c
Communication and | necded to balance No effect on system sluicing operation could be sccured.
Recording sluice and slurry safety function.
Componcents line transfer rates Component failure detection: Loss of indicat  would be apparent to
H2-818559, Sht. 2, |during sluicing operators.
Rev. 1 operations, : , .

Quality assurance ¢ :rin: Design and const  ion of this component to

teneral service requirements is adequate.
venar Provides tank Fails open (no No cffect on safety Potential cffects of component failure: Loss  density infonmation could cause | GS
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APPENDIX A: FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

tINF-2050, Rev. 0

241-AY
Temperature
Monitoring System
- Multifunction
Instrument Tree

(MIT)

BIO: SS - Tank
Bump, Section
5.3.2.22

BIO Add. 1: -
Tank Bump,
Section 3.4.2.11

Detect high
temperatures in
the tank waste as
an nid in
preventing a tank
bump.

Provide
information on
temperatures at
various depths in
the waste during
and following
transfers {from
tank C-106 to
allow analysis of
thermal
conditions in
tank AY-102.

Provide local (at tank
AY-102) indication of

temperatures at
thermocouplc
locations.

Transmit temperature

readings to TMACS
and to thc WRSS
control station in
MO-211.

Verify operability prior to WRSS operations.

t
Critical Characteristics: Temperature display must be accurate within + 10°F
»ver maximum anticipated operating range (ambicnt to 215°F). Must detect and
fisplay waste temperatures representative of overall tank and a full range of

* aperating conditions, including loss of cooling (RD-057). The following

ninimum data points would be considered “representative™:
° To satis{y Authorization Basis requirements, temperature
must be measured in at least one location, between 2 and 5 #

from the tank bottom, as well as one location near the top of |

the waste. .

° To support process control, tank bottom temperatures in all
four quadrants, both near the perimeter of the tank and
toward the center, dome space air tempernture, and a vertical
temperature profile must be measured. Tank bottom
temperature may be measured using either the bottorn
thermocouple of an instrument tree or thermocouples
embedded in the tank bottom insulating concrete.

Installation of an MIT
instrument tree

rxd
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HNE-2050, Rev. 0 |
APPENDIX A: FAILURE MODES AND EFFECTS ANALYSIS (FMEA) |

A-106

THE ITEMS BELOW ARE THE UNIQUE COMPONENTS THAT MAKE UP THIS SSC
COMPONENT COMPONENT COMPONENT | COMPONENT COMPONENT SAFETY CLASSIFICATION JUSTIFICATION COMPONENT SAFETY
IDENTIFICATION | FUNCTION FAILURRE FAILURE EFFECTS ' CLASS o
' MODE ON SSC SAFETY ,
FUNCTION
241-AY-102 Detect waste Probe corrosion | Loss of temperature Potential effects of component failure:  Ability to perform thermal analysis of SS
Temperature temperatures at Break in wiring | data from the MIT the tank waste during and after a slurry transfer could be affected. The purpose
Monitoring System | thermocouple will not impact the of the new MIT instrumentation is to provide process control data to support the
(TB-06230 through | locations at . general waste thermal analysis conducted between siuicing batches to support the transfer of
06252, TI-06230 various clevations temperature additional waste solids to tank AY-102. Loss of temperature data could dclay
through 06252) in the waste. monitoring functions | 2n accyrate thermal analysis and increase risk of waste temperatures reaching
H2-818560, Sht. 3, in this tank. higher than expected values following a sluiry transfer.
Rev. 3 Provide local :
ndication at Critical functional requirements: Provide temperature data for thermal analyses,
241-AY-801 Bldg. | The extensive existing temperature monitoring instrumentation in tank AY-102
meets the safety significant temperature monitoring requirements. ' l
Component failure detection: Failure of thermocouple circuits are detected as a
loss of signal or out of range reading during routine temperature readings.
Quality assurance criteria: The MIT was designed and procured as a safcty
significant system. Safecty classification can be maintained by routine testing
(during readings) and calibration activities. *
Remote temperature | Provide remote . | Fail open (loss | Logs of remote Potential effects of component fi  re: Loss of remote temperature indication. | GS
indication at indication of of signal) indication would have | Tank thermocouples are not connected to any alarm functions.
TMACS and waste - no effeet on safety ’
MO-211 control temperatures for . function. | Critical functional requirements: None - Required periodic readings taken from
center operational local indication meets the safety significant temperature monitoring
H2-818560, Sht. 3, | purposes during requirements.
Rev. 3 and following . .
WRSS operations. Component_failure detection: Loss of indication would be apparent to operator ]
- at MO-211. .
Quality assurance criteria: Desi  and construction of this component to
general service requircments is adequate.
e ———— / =‘/
* May require spare parts. For spare parts related to safety components and systems, see HNF-2404, “"Project W-320 241-C-106 Waste Retricval Spare Parts List.” N
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HTI Stmmary

0 HTI Init ated to Solve Crltlcal Retrle 'al Issues and
Prowde a Basis for Closure Evaluatior to
Proceed

© Supporting and Integrated Wi 1 Ke, TWRS
Programs |

o [nitial A‘p/proved Plan -__Bei_hg»'lmplen 1ted - No
In-Tan« Characterization System




HTI Summary (Con’)

‘e Intense Collaboration and Integrai ¢ 1 With Other
DOE Sites, Private Industry, Natiol
Laboratories, Regulations, Stakeh»lders, and
Tribal Nations~ =

. Deflnmg Approaches and Methodo gles for
Deploying New Technologles Witk n TWRS

¢ Challenges Rem a n

e
U,






