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1.0 INTRODUCTION

1.1

1.2

Background. The original B Plant canyon ventilation system
exhausted air directly to the environment with no provision for
cleaning. A sand filter was added in 1948. The first High
Efficiency Particulate Air (HEPA) filter system was installed in the
1960s, with an array of filter elements installed in an underground
concrete chamber. As the filter reached the end of its life, a new
chamber was built beside the previous filter. This process
continued; the fourth HEPA filter system, designated "D Filter" is
now in service, and the "E Filter” is standing by. Airflow through
the retired filters was blocked by a water seal provided at the
outlet of each filter, but the inlet air continues to flow past the
face of each retired filter.

Each retired filter now contains substantial amounts of
radionuclides (primarily °Sr and ™Cs). The filter elements
themselves provide questionable integrity, due to their age and
accumulated radiation dose. There are concerns regarding the
potential for migration of radionuclides from retired filters to in-
service filters. A larger concern addresses the potential release
of radionuclides in the event of airflow through a deteriorated,
retired filter element.

B Plant currently has no processing mission. In the short term, the
plant will execute a Cleanout and Stabilization Plan (CSP) to
prepare for deactivation. The intent of the CSP is to minimize the
hazards, hence construction and/or surveillance costs associated
with an extended inactive period leading to Decontamination and
Decommissioning (D&D).

The radionuclide inventory present on the retired filters represents
a substantial hazard. Isolating these filters from the balance of
the plant is essential to minimize the risks associated with the
deactivated plant. Westinghouse Hanford Company (WHC) contracted
BNFL, Inc. to prepare an engineering study recommending how to
jsolate the retired filters. The present functional design will be
based upon the recommendation from that report.

Scope. A Functional Design Criteria (FDC) will be prepared to
isolate the retired HEPA filters from the balance of the plant by
installing concrete plugs in the air duct. The project will include
a replacement HEPA filter system for the B Plant canyon exhaust,
including associated ductwork, utilities, structure, instrumentation
and controls. The new system shall meet current regulations,
orders, codes and standards.
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2.0 FUNCTIONS AND REQUIREMENTS:

2.1 Design Standards. The design shall be prepared in accordance with
DOE Order 6430.1A and ASME N509.

Basis: DOE Order 6430.1A, Section 1550 invokes ASME N509.
2.2 Operating Conditions.
2.2.1 Airflow design requirements for the new air cleaning system:

Normal airflow - 4720 - 7080 1/s (10,000 - 15,000 cfm)
Minimum airfilow - 3540 1/s ( 7.500 cfm)
Maximum airfiow - 7080 1/s (15,000 cfm)

Basis: This system will operate when the building is in the inactive
(surveillance) mode. Exhaust airflow will be equal to the infiltration
into the building; no supply fans will be operated. The normal
infiltration (exhaust minus supply) flow is approximately 4720 - 7080 1/s
(10,000 - 15,000 cfm). The minimum flow represents an allowance for
reduced flow during filter changes. The building differential pressure
(to atmosphere) will be slightly reduced during periods of reduced
exhaust air flow.

2.2.2 Design air conditions:

Maximum relative humidity - 90%
Maximum air temperature - 43°C (110°F)
Minimum air temperature - -23°C (-10°F)

Basis: Humidity may approach saturation due to fire protection sprays in
the air duct. Air temperatures correspond to extreme ambient conditions
(see paragraph 2.4.4), in the event that heating and cooling are shut
down when the facility becomes inactive.

2.2.3 Design pressures for duct and filter housing (design for
external pressure):

Maximum expected operating pressure - 1.50 kPa (6 in w.g.) vacuum
Expected leak test pressure - 1.50 kPa (6 in w.g.) vacuum
Maximum design pressure - 5.25 kPa (21 in w.g.) vacuum

Basis: Operating experience. Actual maximum operating pressure will
depend upon the pressure drops within the new air cleaning system. Leak
test pressure shall be the calculated maximum operating pressure of the
new system. Maximum design pressure corresponds to the peak (negative)
pressure that the fans can produce.

2.2.4 Air stream characterization: The dust levels and
radionuclide concentration levels cannot be accurately
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predicted. Both characteristics vary substantially as a
result of weather conditions and work activities in the
canyon. No work activities are anticipated inside the canyon
during the operation of this system. Dust loading will be
primarily due to atmospheric dust. Radionuclide Toading
would be minimal.

2.2.5 The system design shall allow for expansion to increase
exhaust airflow capacity by installation of additional air
cleaning units.

Basis: Increased exhaust airflow would be required to support eventual
D&D. In addition, this provision would provide flexibility in the event
that the facility is given a new processing mission.

2.3 Configuration.

2.3.1 The replacement filter system design shall provide a
prefilter and two stages of HEPA filters in series. The
system shall provide the fittings and appurtenances necessary
to perform efficiency testing of each HEPA filter stage in
accordance with ASME N510.

Basis: DOE Order 6430.1A prescribes the use of a prefilter, as well as
the provisions for testing. Current safety analyses rely upon two HEPA
filter stages for confinement.

2.3.2 The system design shall allow changing of all filter
elements. The design shall provide redundant air cleaning
trains sufficient to maintain a canyon airflow of at least
3540 1/s (7,500 cfm) during filters changes.

Basis: The filters must be changed to Timit personnel doses and to
provide for continued operation as the filters become plugged. See ASME
N509 for specific recommendations.

2.3.3 The design shall isolate the retired HEPA (A/B/C/D/E) filters
from the airflow and protect against release of radionuclides
to the environment. Containment shall be provided in a manner
which allows access to the retired filters through the
inspection ports in the roof. The method of isolating the
filters should avoid restricting options for eventual
remediation as feasible.

Basis: The primary purpose of this project is to reduce the risk of

radionuclides escaping from the retired HEPA filter cells. The methods

to be used for eventual D&D have not been selected. Surveys or

5ggpect;ogs may be required inside the filters to support development of
methods.
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2.3.4 The new filter housings shall be designed to collect, detect
and dispose of any water intrusion.

Basis: Water may collect due to fire protection sprays into the
airstream or leakage of rainwater.

2.3.5 Freeze protection shall be provided by electric heaters/heat
tracing.

Basis: B Plant employs electrical heat tracing and heaters (versus
steam).

2.3.6 The design shall provide for fire protection in accordance
with DOE Order 5480.7A, Fire Protection.

Basis: DOE Order 5480.7A.
2.4 Operation.

2.4.1 The air cleaning system shall be designed to facilitate
operator surveillance, maintenance and filter changes.

Basis: DOE Orders 6430.1A and 5480.19.

2.4.2 Installed systems shall designed to minimize surveillance and
maintenance requirements.

Basis: This project is intended to prepare the plant for an
unmanned surveillance mode. There may be no on-site personnel
available to accomplish surveillance or maintenance tasks.

2.4.3 The system shall be designed to provide service with the
plant in an inactive mode. The system shall operate reliably
for periods up to six months without maintenance or
adjustments.

Basis: The ventilation system will operate after the plant has been
inactivated pending D&D.

2.4.4 Equipment and system configuration shall be compatible with
the local environment. Notably, weather conditions may
include temperatures from -23°C (-10°) to 43°C (110°F), high
winds, rain, snow, dust and strong sunlight.

Basis: DOE Order 6430.1A, SDC 5.1 and local environmental conditions.

2.4.5 The system shall be designed for a service 1life of at least
10 years. The design shall allow for indefinite extension of
service 1ife through the replacement of components.
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Basis: Provide operation through anticipated D&D.
2.5 Safety.

2.5.1 The isolation barrier shall be designed to Safety Class 1
standards. The new HEPA filter system shall be designed to
Safety Class 3 standards.

Basis: The safety classification of the components is based upon a
preliminary safety evaluation. Safety classification will be verified
dgging the development of the Preliminary Safety Evaluation Report
(PSAR) .

2.5.2 The design shall limit the dose to personnel outside the
filter housing to 10 mrem/hr. The maximum dose to personnel
during filter changes shall be 100 mrem/hr.

Basis: WHC-CM-4-9, Radiological Design, Table 1. Assume personnel will
be in the vicinity of the filter an average of less than 1 hour per week,
and filter changes will take less than 10 hours per year. Choose higher
"Eaximum" dose Timit for filter changes to 1imit the frequency of filter
changes.

2.5.3 Consider design basis accidents in accordance with DOE Order
6430.1A, to include earthquake, wind and fire. Consider
design basis earthquake and wind Toads per Hanford Plant
gtgngargs. Provide fire protection as cited in paragraph

.3.6 above. -

Basis: DOE Order 6430.1A and B Plant Safety Analysis Report.

2.5.4 The Final Safety Analysis Report is the responsibility of the
Plant, and is not within the scope of this FDC.

Basis: Contract scope.
2.6 Instrumentation and Controls.

2.6.1 Provide instrumentation and controls necessary to support
unmanned surveillance. For the retired filters, provide
instrumentation and controls for any new equipment installed.
For the air filter system include, as a minimum,
instrumentation identified on Table 4-1 of ASME N509. In
a$d1t10n, provide Tiquid detection instrumentation and
alarms.

Basis: DOE Order 6430.1A.

2.6.2 Signals for remote instrumentation shall be run to the
Facility Process Monitoring and Control (FPMCS) Process




WHC-SD-W059-FRD-001
Rev 1
Page 8 of 10

Control Unit (PCU) in Building 291-BK. The instrumentation
system shall allow for remote surveillance of radiation,
differential pressure, temperature and Tiquid level
indications.

Basis: Plant operating configuration, and provision for possible future
remote surveillance requirements.

2.6.3 Hardware shall be compatible with existing devices as much as
possible to facilitate maintenance.

Basis: Facilitate maintenance.
2.7 Testing and Acceptance
2.7.1 The design, procurement, fabrication and construction
associated with the isolation barrier shall be in accordance
with quality assurance standards outlined in ANSI/ASME NQA-1.
Basis: ASME N509, Section 8, Quality Assurance.

2.7.2 Testing and acceptance of the air filter system shall be in
accordance with ASME N509 and ASME N510.

Basis: DOE Order 6430.1A.
2.8 Drawing and Engineering Standards

2.8.1 Drawings shall be prepared in accordance with WHC-CM-6-3,
Drafting Standards Manual

Basis: WHC-CM-6-3.

2.8.2 Drawings shall be cross-referenced to existing drawings as
appropriate.

Basis: Configuration control.

2.8.3 Drawings shall include Piping and Instrumentation Diagrams
(P&IDs), sequence of operations, schematic diagrams and
physical drawings.

Basis: Conduct of Operations and configuration control. This
requirement is intended to ensure that the project drawings include P&IDs
and operating instructions as well as construction drawings.

2.8.4 1In addition to drawings, the designer shall provide and
justify proposed alarms and setpoints, and operating and
maintenance instructions. :
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Basis: Configuration control.

2.8.5 Engineering documents, including calculations, drawings and
specifications shall be prepared using metric units.

Basis: DOE/RL-94-0070, Hanford Metric Implementation Plan.
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