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Carolina Power & Light Company

SHEARON HARRIS NUCLEAR POWER PLANT

TECHNICAL SUPPORT CENTER (TSC)

SUMMARY OF DESIGN STANDARDS AND
CRITERIA FOR THE TSC ENCOMPASSING

HUMAX FACTORS ENGINEERING

Introduction

Human factors engineering is the science of designing machines and |
the immediate physical surroundings of the workplace to fit human

physical and mental limitations, and to ensure comfort ani well

being in order to maximize human abilities. The design for the
Technical Support Center (TSC) has been based on widely recognized
industry and technical standards and building codes which encompass
many aspects of good human factors engineering principles. The

standards and specific considerations used for the TSC which relate

to human factors engineering are describhed below.

Applicable Standards

The primary standard governing the design of the TSC is the

NUREG-0696, Functional Criteria for Engineering Response
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Facilities, which identifies various parameters for physical
lavcut, staffing, size requirements, habitability, communicatons,

data systems and operational capabilities.

Structural and internal fzatures were based on the Uniform Building

Code and the North Carolina State Building Code, Volumes I, II, and

III. The American Institute of Architects Architectural Graphic

Standards was used for sizes, clearances, and features not specifically
covered in the codes. Seismic design considerations, safe and
sufficient layout parameters, requirements for construction materials
and installation are some of the areas covered by these particular

codes and standards.

Heating, air conditioning, and ventilation were designed utilizing

the American Society of Heating, Refrigeration and Air Conditioning

Engineering Handbook and the Industrial Ventilation Handbook.

Power and lighting design conform to the National Electrical Code

and the Illuminating Engineering Society standards.

Safety and equipment systems were based on National Fire Protection

Association and Occupational Health and Safety Administration

standards.







The interior features have been finished in a manner suitable
to an office environment. Finish surface colors are to be
consistent throughout and light in value, glare-free, and
relatively neutral so as not to create visual contrast and
confusion with surrounding display charts and equipment. The
lucation of the TSC in a concrete structure provides seismic

(earthquake) protection in addition to direct radiation shielding.

Noise Control

Measures to control noise have been incorporated into the TSC
design to ensure proper acoustics and to preclude interference
with the work of support personnel. External noise is blocked
by the dense concrete envelope of the TSC. Built-in equipment,
such as air-handling units, fans, pumps, piping systems, and
ductwork, has design features to isolate vibration and, thus,
to attenuate background noises. Partitions are suificiently
constructed and sealed to reduce sound transmission between
walls. Individual rooms and particularly large spaces will
have length, width, and height proportions that avoid long,
narrow rooms with high ceilings which can cause objectionable
reverberations (echoes). Speech, phones, movement of people,
equipmernt printers, keyboard punching, and other internally-
generated noise is dampened by an absorbent acoustical ceiling

system throughout the TSC.



Display Systems and Computers

Anthropometric design features have been incorporated into the
display systems equipment and computers. These features are
intended to optimize human, physical motion and pe;cepcual
capabilities relative to equipment control methods and
sequences, motion and time manipulations, and display quality.
The ultimate purpose is to ensure efficient, accurate, and
expedient use of essent’al display equipment. Two such
display systems, the Emergency Response Facility Information
System (ERFIS) and Safety Parameter Display System (SPDS),
monitor plant instrumentation for various critical safety
functions, such as pressures, temperatures, fluid levels,
valve status and other critical readout data. The equipment
and computers for these vital display systems have glare-free
screens, large-character graphic displays, logical and easily

operated controls, and require minimum arm-and-head movement

to manipulate and view equipment.

Heating, Cooling, and Ventilation System

The heating, cooling, and ventilation system is designed to
provide complete habitability of the TSC in the event of a
release of airborne radioactivity from in-plant sources. A

microprucessor-based, programmable thermostat regulates
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Communications

In designing the TSC, consideration was given to providing
adequate communications equipment and procedures for
expeditious interfacing, transfer of vital information, and
problem solving. Automatic cing down (ARD) phones, for
example, are provided from the control room to the TSC and
from the TSC to the NRC and other off-site agencies, such as
state and local organizations with emergency preparedness
responsibilities. This communications feature gives a hotline
capability to key emergency response personnel for use in
making prompt notifications of c¢mergency conditions and pos-
sible recommendations for protective actions. Regular tele-
phones will be located throughout work areas to ensure adequate
numbers. Display status boards, in -ddition to the ERFIS/SPDS
systems, were designed for the purpose cf expediting the
communication of vital information among the TSC the plant,
and the CP&L corporate office. This will enhance command,
control, and decision making. These large graphic displays
present such information as Time/Event Logs, Vital Equipment
OQut-of-Service, Organization/Assignment Charts and Radiological
Status Charts. The design of these displays takes into con-
sideration size, location, visibility, readability, acces-

sibility, and need for data.



Protective/Emergency Systems

Protective/emergency systems have been incorporated into the
design to ensure habitability and reliability of the TSC. A
smoke deteuction system has been design:d to alarm in the event
of smoke in the TSC. A fire sprinkler system protects the TSC
in case of fire. A Halon system, using a nontoxic gas fire
suppressant that prevents damage to sensitive electronic
equipment, will protect the communications equipment room. An
automatic radiation detector at the air intake to the TSC will
activate the flow of outside make-up air to the HEPA and
charcoal filter systems. The filter systems will have an
integral fire alarm and deluge system to protect them in the
event of fire. To determine radiation dose rates and airborne
radiocactivity concentratiors in the TSC on a continuous basis,

portabie radiation meonitoring equipment will be maintained.
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EMERGENCY PERSONNEL KEY

AATI, = ACCIDEMT ASSEZIMENT TEAM
LEALER

CFTL -~ DOSE PROJECTION TEAM LEADER

EC - EMERGENCY COMIMUNICATIONS
EMTL ENVIRONMENTAL  MONITORIMG
TEAM LEACER

Ci « - KIMERGENCY PLANNING SPETALIST
ERD - EMERGENCY REPAIR DIRECTOR
FATL- FIRST AID TEAM LEACER

LSO -~ LOGISTICS SUPFPCRT CIRECTOR
NRC - NUCLEAR REGULATORY COMMISSION

PHTL PLANT MOMITORING TEAM
LLADER

I OO - PLANT OPERATIONS DIRECTER

PP(DTLUPERSONNEL PFROTECZTION ¢
CECONTAMIMATION TEAM LEADER

RCD - RADIOLOGICAL CONTROL OIRECTOR

SCSC- SITE COMMUNICATIONS LYSTEM
COORDINATOR

SEL - SITE EMERGENCY COCRDINATOK
SEC - SUPPORT SERVKES COORDINATOR
STL- SECURITY TEAM LEACER
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LEGEND

STANCARD OFFICE LCE#

'

SINGLE PEDESTAL LE .

SECRETARIAL UNII W/ 1EM UILFLAT AVaiiEk,
MODEM, AND TELECZOPY

REFERENCE TABLE

CFEICE SWIVEL CHAIR

OFFICE SIDE CHAIR

BOCOKCASE

FILE CABINET -
STEELCASE SHELVES

DOUBLE DOOR METAL STORAGE CABINET

FOLDING TABLE

CONSOLE

CLOTH PARTITIONS

METAL PARTTILNG

WHITE BOARDS OR CORK BOARDS W/MAP RAIL
“WALL CLOCK

WASTE BIN
APERTURE CARD REACER /PRIlyTER

DRAWING FILE

WATER COOLER
CCAT RACK

TELEPHONE W NRC TELERIONE
HAND HELD RADIO TRANSCEIVER
AREA RADIATION HACHI TOK
CRT(STAIRS /RIMS)

IGMM MICROFILM VIEWER

RADIO CONSOLE

HALON FIRE EXTINGUISHER
TELEFRINTER

MICRCFILM CARTRIDGE TREE
PORTAL PERSCNNEL RADIATICH MOMITCR
STEP.OFF PAD

VIDEO COPIER

PRINTER /PLOTTER



James L. Kelley, Esquire

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr. Glenn O. Bright

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. James H. Carpenter

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Charles 2. Barth, Esquire

Myron Karman, Esquire

Office of Executive Legal Director
U. S. Nuclear Regulatory Commission
Washington, D. C. 20855

Docketing and Service Section

Office of the Secretary

U. S. Nuclear Regulatory Com mission
Washington, D. C. 20555

Mr. Daniel F. Read, President

Chapel Hill Anti-Nuclear
Group Effort

5707 Waycross Street

Raleigh, North Carolina 27606

Dr. Linda Little

Governor's Waste Management Board
513 Albemarle Building

325 Salisbury Street

Raleigh, North Carolina 27611

Ruthanne G. Miller, Esquire
Atomic Safety and Licensing
Board Panel
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

SERVICE LIST
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John D. Runkle, Esquire
Conservation Council of Nort‘x Carohna
307 Granville Road( r: - 55
Chapel Hill, North Carolim .21514

M. Travis Payne, Esquire
Edelstein and Payne

Post Office Box 12643
Raleigh, Nerth Carolina 27605

Dr. Richard D. Wilson
72¢ Hunter Street
Apex, North Carolina 27502

Mr. Wells Eddleman
718-A Iredell Street
Durham, North Carolina 27705

Thomas A. baxter, Esquire

John H. O'Neill, Jr., Esquire

Shaw, Pittman, Potts & Trowbridge
1800 M Street, N.W.

Washington, D. C. 20036

Dr. Phyllis Lotchin
108 Bridle Run
Chapel Hill, Nortn Carolina 27514

Bradley W. Jones, Esquire

U. S. Nuclear Regulatory Commission
Region II

101 Marietta Street

Atlanta, Georgia 30303

Robert P. Gruber

Executive Director

Public Staff

North Carolina Utilities Commission
Post Office Box 991

Raleigh, North Carolina 27602



