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PREFACE

The objectives of the HTGR plant project are to produce safe, economical power.
Supporting these objectives are four major, goals and their associated plant
states, identified as follows:

1. Maintain Safe Plant Operation
1.1 Maintain Safe Energy Production
1.2 Maintain Safe Plant Shutdown
1.3 Maintain Safe Plant Refueling
1.4 Maintain Safe Plant Startup/Shutdown

2. Maintain Plant Protection (in the event that plant operation cannot
be maintained in the normal operating envelope)

2.1 Protect the Capability to Maintain Safe Energy Production

2.2 Protect the Capability to Maintain Safe Plant Shutdown

2.3 Protect the Capability to Maintain Safe Plant Refueling

2.4 Protect the Capability to Maintain Safe Plant Startup/Shutdown
3. Maintain Control of Radionuclide Release (in the low probability

event of failure to maintain plant protection) )
3.1 Control Radiation
3.2 Control Personnel Access

4. Maintain Emergency Preparedness (in the extremely low probability
event of failure to maintain control of release of radionuclides)

The Overall Plant Design Specification (OPDS) is the top-level technical
document for the HTGR plant. The OPDS (based on owner requirements and regu-
latory requirements) establishes the overall performance, functional, insti-
tutional, interface, operational, safety, maintenance, inspection and
decommissioning requirements for design of the plant.

In response to the OPDS, a series of lower tier documents, System Design
Descriptions (SDDs), Subsystem Design Descriptions (SSDDs), Component Design
Specifications (CDSs) and Interface Control Documents (ICDs) describe and
control the individual designs. Traceability from plant-level requirements to
equipment-level requirements is maintained throughout this hierarchy of design
documents.

2051-1488400-B6 vii HFD-49011
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SUMMARY

The HVAC system is a subsystem within the Mechanical Services Group (MSG).

The HVAC system for the 4 x 350 MW(t) Modular HTGR Plant presently consists of
ten, nonsafety-related subsystems located in the Nuclear Island (NI) and Energy
Conversion Area (ECA) of the plant. The following is a brief description
summarizing the scope of each respective HVAC subsystem.

A, REACTOR BUILDING HVAC SYSTEM

The reactor building HVAC system provides once-through cénditioned supply
air and monitored/filtered exhaust, supplemented by local cooling, for
each reactor building (RB).

One air handling unit with redundant fans supplies conditioned ventilation
air to two reactor buildings. A similar air handling unit services the
other two reactor buildings. The reactor and steam generator cavities are
isolated during normal operation and are cooled by local unit coolers
during shutdown conditions. The ventilation air transfers from areas of
low radioactivity to areas of high radioactivity before it is discharged
from a monitored stack. If the stack radiation detectors indicate an
unacceptable level of radioactive particles in the exhaust, the air is
routed through a filter train with redundant fans before release to the
atmosphere.

During shutdown, both supply fans and both filtration fans are operated,
and the cavity isolation valves are opened to purge the reactor and steam
generator cavities.

B. REACTOR SERVICE BUILDING HVAC SYSTEM

The reactor service building HVAC system provides conditioned supply air
to the reactor service building (RSB) and monitor/filter that portion of
the air that is exhausted from the potentially radioactive cells.

One air handling unit supplies conditioned air to the low radioactivity
rooms in the reactor service building. Part of the air is recirculated
(summer) or discharged to the maintenance enclosure (winter). Air
transferred to potentially radioactive cells is monitored and discharged
to the atmosphere. If the stack monitors detect unacceptable levels of
radioactive particles in the exhaust, the air is routed through a filter
train before release.

C.  MAINTENANCE ENCLOSURE H&V SYSTEM

The maintenance enclosure H&V system provides ventilation and heating for
the maintenance enclosure.

The maintenance enclosure is cooled by outdoor air supplied by wall

louvers and exhausted by power roof ventilators. In the winter, supple-
mental heating is provided by unit heaters suppled with hot water, and

2051-1488400-B6 viii HFD-49011
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infiltration is reduced by closing the wall-mounted dampers and trans-
ferring clean air from the RSB. Capacity control is accomplished by
cycling the fans and dampers with space thermostats.

PERSONNEL SERVICE BUILDING HVAC SYSTEM

The personnel service building HVAC system provides once-through
conditioned supply air to the personnel services building (PSB), and
monitor/filter the air exhausted from the potentially radioactive rooms.

The personnel service building is air conditioned by a supply air handling
unit supplying the controlled area, laboratory and lockers. Air
transferred to potentially radioactive rooms is monitored and, if
necessary, filtered before release to the atmosphere.

NI COOLING WATER BUILDING, LIQUID NITROGEN ENCLOSURE, AND HELIUM STORAGE
STRUCTURE H&V SYSTEM

The H&V systems associated with the NI cooling water building, the liquid
nitrogen enclosures, and helum storage structure provides heating and
ventilation for the areas within these respective structures.

Each of these structures is cooled by outdoor air supplied by wall
louvers and exhausted by power roof ventilators. In the winter;
supplemental heating is provided by unit heaters supplied with hot water,
and infiltration is reduced by closing the wall mounted dampers.
Capacity control is accomplished by cycling the fans and dampers with
space thermostats.

CONTROL ROOM AREA HVAC SYSTEM

The control room area HVAC system supplies conditioned air to the control,
computer, and mechanical equipment room areas of the operations center for
the purpose of removing equipment heat, ventilation, and for maintaining
personnel comfort. The system is designed to be operational during all
normal plant modes to maintain space temperatures and humidity 1levels
within acceptable limits.

The system consists of two nonsafety-related 100 percent capacity air-
conditioning units, ductwork, dampers and controls, a return exhaust fan,
a kitchen exhaust fan, and a toilet room exhaust f£fan. Each air-
conditioning unit consists of a cooling coil, prefilter and roll filter,
and a centrifugal supply fan. Control room and computer room area heating
is provided by electric heating coils in the respective rooms air supply
ductwork. »

STANDBY POWER BUILDING H&V SYSTEM

The standby power building H&V system supplies ventilation to each of the
standby generator rooms.

B el
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Each standby generator area is provided with normal and standby ventila-
tion which is designed to maintain space temperatures and humidity levels
within acceptable 1limits during normal and transient modes of plant
operation.

A normal ventilation exhaust system is provided for each area when the
standby generator is not operating and consists of a vaneaxial fan,
ductwork, dampers, and controls. Electric unit heaters are provided in
each area to maintain minimum design temperatures when the standby
generators are not operating.

A standby ventilation supply system is provided for each area when the
standby generator is operating and consists of two 50 percent capacity
vaneaxial supply fans, ductwork and dampers, and controls. This
ventilation system receives its emergency power from the electrical bus
that is supplied by the corresponding standby generator; therefore,
ensuring the removal of heat generated by standby generator operations.

RADIOACTIVE WASTE MANAGEMENT BUILDING HVAC SYSTEM

The radioactive waste management building HVAC system supplies conditioned
air to the office, lab, compactor, and general areas of the radioactive
waste management building. The system is designed to maintain suitable
environmental conditions for personnel and equipment protection and té
control and minimize the release of radioactive materials .from the
building to the outside environment and to the general areas of the
building during normal modes of plant operation.

The air supply system is nonsafety-related and consists of an air preheat
coil with roll filter, two 50 percent capacity air-conditioning units--
each consisting of a prefilter, cooling coil, heating coil, and
centrifugal fan--and associated ductwork, dampers, and controls.

The air exhaust system is also nonsafety-related and consists of one
100 percent capacity bypass centrifugal fan, one 100 percent capacity
filter exhaust fan, a filter bank consisting of a prefilter and a high
efficiency particulate air filter, a lavatory exhaust fan, and associated
ductwork dampers, and controls.

TURBINE BUILDING HVAC SYSTEM

The turbine building HVAC system supplies conditioned air to all levels of
the turbine building for the purpose of removing heat generated within the
building by equipment and other sources in order to maintain space
temperatures at acceptable limits during normal modes of plant operation.

This nonsafety-related system consists of four evaporative spray cooling
units with each unit consisting of two vaneaxial supply fans, roll filter,
evaporative cooler, spray pump, and distribution ductwork and dampers.
The system delivers outdoor air, conditioned by the evaporative coolers,
to the respective areas in the building and exhausts the inside air by
power roof ventilators. These roof exhaust fans operate in sequence with




the supply fans and return air dampers to modulate the return and exhaust
air to give a mixed air temperature above a minimum set point when the
evaporative coolers are not required. Heating for the building is
provided by hot water unit heaters, and separate exhaust fans are provided
for the lube o0il conditioning room and battery rooms.

J. MAKEUP WATER TREATMENT AND AUXILIARY BOILER BUILDING HVAC SYSTEM

The makeup water treatment and auxiliary boiler building HVAC system
supplies ventilation to the general areas and to the auxiliary boiler area
of the building, and conditioned air to the office and lab areas of the
building. The system is designed to maintain suitable environmental
conditions for equipment protection and for personnel habitability during
normal modes of plant operation.

The general area of the makeup water treatment section of the building is
ventilated by a nonsafety-related supply and exhaust system consisting
of one 100 percent capacity vaneaxial supply fan, one 100 percent capacity
vaneaxial exhaust fan, one evaporative cooler with roll filter, ductwork,
dampers, and controls. Heating is provided to the general area by hot
water unit heaters to maintain the area above minimum design temperature.

The auxiliary boiler area is ventilated by a nonsafety related system
which operates primarily during auxiliary boiler operation during the
startup mode of plant operation. The system consists of a motorized air
intake louver, filters, ductwork, two roof exhaust fans, and controls.
Heating is provided by hot water unit heaters to maintain the area above
minimum design temperature.

The office and lab area is conditioned by one package air-conditioning

unit, ductwork, dampers, and controls. Supplemental heating is provided
by an electric heating coil in the rooms air supply ductwork.

2051-1488400-B6 : xi HFD-49011




SECTION 1

SUBSYSTEM FUNCTIONS AND DESIGN REQUIREMENTS

1.1 SUBSYSTEM FUNCTIONS

The function of the HVAC subsystem is to ensure that building environments are
established and maintained during -normal and tramsient plant operation to
assure environmental requirements are met for operator occupancy, equipment,
component and instrumentation operability and maintenance.

Specific functions and requirements of each of the HVAC subsystems have been
provided in the following subsections.

1.1.1 Reactor Building HVAC System
The function of the Reactor Building HVAC system is to:
L Suppiy the building with sufficient ventilation air, supplemented by
local cooling, to maintain appropriate environmental conditions for

equipment and personnel. )

1.1.2 Reactor Service Building HVAC System

The function of the Reactor Service Building HVAC system is to:
L Provide air for personnel habitability, cool mechanical and
electrical equipment, and dispose of radioactive gases and part-

iculates, if any.

1.1.3 Maintenance Bay Enclosure H&V System

The functions of the Maintenance Enclosure H&V system are to:

L4 Provide ventilation for personnel comfort during refueling and
maintenance operations.

14 Provide space heating during winter, and pressurization to prevent
natural-draft-induced infiltration.

The Maintenance Enclosure H&V system does not accomplish any radionuclide
control function identified under Goal 3.

2051-1488400-B6 1-1 HFD-49011




1.1.4 Personnel Service Building HVAC System

The functions of the Personnel Service Building HVAC system are to:

° Provide a conditioned air supply to keep the building habitable for
personnel.

L4 Dispose of radioactive contaminants, if any, through a filtered
exhaust system. - i

1.1.5 NI Cooling Water Building, Liquid Nitrogen Enclosure, and Helium Storage
Structure H&V System

The functions of these H&V Systems are to:

. Provide ventilation for equipment cooling and/or for personnel
comfort.
L4 Provide space heating during winter.

1.1.6 Control Room Area HVAC System

The functions of the Control Room Area HVAC system are to: -

L4 Condition the control, computer, and mechanical equipment rooms
environment to maintain plant performance capability.

L4 Maintain ambient environmental conditions (air quality, temperature,
humidity, pressure, and noise levels) to acceptable levels for
component operation and protection and for personnel habitability
during normal plant modes of operation.

L4 Provide for personnel protection from radiation, toxic gases,
smoke/fumes, and dust.

1.1.7 Standby Power Building H&V System

The functions of the standby power building H&V system are to:

L d Condition the Standby Power Building environment to maintain plant
performance capability.

L Maintain ambient environmental conditions (air quality, temperature,

and humidity) at acceptable levels for component operability during
normal and transient modes of plant operation.

2051-1488400-B6 1-2 HFD-49011
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1.1.8 Radioactive Waste Management Building HVAC System

The functions of the Radioactive Waste Management Building HVAC System are to:

Condition the Radioactive Waste Management Building environment to
maintain plant performance capability.

Maintain ambient environmental conditions (air quality, temperature,
humidity, and pressure) at acceptable levels for component operation
and protection and personnel habitability during normal modes of
plant operation. :

Provide for personnel protection from radiation, smoke/fumes and
dust.

Transfer air from areas with lessor potential for radiation
contamination into areas with greater potential for radiation
contamination, and to exhaust from the latter areas.

1.1.9 Turbine Building HVAC System

The functions of the Turbine Building HVAC system are to:

Condition the turbine building environment to maintain plant
performance capability.

Maintain ambient environmental conditions (air quality, temperature,
and humidity) at acceptable 1levels for component operation and
protection during normal modes of plant operation.

1.1.10 Makeup Water Treatment and Auxiliary Boiler Building

HVAC System

The functions of the Makeup Water Treatment and Auxiliary Boiler Building HVAC
system are to:

(]

Condition the Makeup Water Treatment and Auxiliary Boiler Building to
maintain plant performance capability.

Maintain ambient environmental conditions (air quality, temperature,
and humidity) at acceptable levels for component operation and
protection and personnel habitability during normal and startup modes
of plant operation.

Provide for personnel protection from toxic gases, smoke/fumes, and
dust.
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SECTION 4

SUBSYSTEM AND COMPONENT INTERFACES

4.1 SUBSYSTEM INTERFACE REQUIREMENTS

4.1.1 Interface Requirements Imposed on Other Systems by NI HVAC Systems

The Nuclear Island HVAC interface requirements, at the system level, are
presented in Table 4.1-1 showing the system on which the- requirements are
imposed, and a brief descriptive statement of the nature of the interface, the
interfacing component, and the requirements of the interface.

4.1.2 Interface Requirements Imposed on Other Systems by ECA HVAC Systems

The Energy Conversion Area HVAC interface requirements, at the system level,
are presented in Table 4.1-2 showing the system on which the requirements are
imposed, and a brief descriptive statement of the nature of the interface, the
interfacing component, and the requirements of the interface.

4.1.3 Interface Requirements Imposed on Subsystems Within the NI HVAC Systems

The Nuclear Island HVAC interface requirements, at the subsystem level, are
presented in Table 4.1~3 showing the subsystem within the system on which the
requirements are imposed, and a brief descriptive statement of the nature of
the interface, the interfacing component, and the requirements of the
interface.

4.1.4 Interface Requirements Imposed on Subsystems Within the ECA HVAC Systems

-

The Energy Conversion Area HVAC interface requirements, at the subsystem level,
are presented in Table 4.1-4 showing the subsystem within the system on which
the requirements are imposed, and a brief descriptive statement of the nature
of the interface, the interfacing component, and the requirements of the
interface.
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SECTION 9
REFERENCES
1. GA Technologies, Inc. (GA), et al. Overall Plant Design Specification 4 x
350 MW(t) Modular HTGR Plant, HTGR-86-004, Rev. 1, GA, San Diego, CA,
February 1986.
2. Bechtel Group, Inc. (BGI), et al. Preliminary Concept Description Report,

4 x 350 MW(t) HTGR Plant, Side-by-Side Steel Vessel, Prismatic Core
Concept, HTGR-85-142, Rev. 0 BGI, San Francisco, CA October 1985.
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APPENDIX B

DRAWINGS

Title
14884-PSK-90.11A Nuclear Island HVAC Composite Flow Diagram
14884~-PSK~90.11B Reactor Building/Auxiliary Building HVAC System
14884-PSK-90.11C Reactor Service Building HVAC System
14884-PSK-90.11D Miscellaneous Buildings H&V Systemns
14884~PSK-90.11E Personnel Service Building HVAC System
14884-PSK-90.11F g Control Room Area HVAC System
14884-PSK-90.11G Standby Power Building H&V System
14884-PSK-90.11H Radwaste Management Building HVAC System
14884-PSK-90.11J Turbine Building HVAC System
14884-PSK-90.11K Makeup Water Treatment and Auxiliary Boiler

Building HVAC System
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