CHAPTER 2

Operating Environmenttc \l1 "2.  Operating Environment
There are two aspects to operating environment considerations.  One deals with the existing environmental conditions in which the system must operate (ambient) and the other deals with the environment resulting from the existence and operation of the system (induced).  Both of these aspects are covered herein.

2.1  Ambient Conditionstc \l2 "2.1  Ambient Conditions
One of the following two sources of historical climatic data shall be considered when specifying design climatic values:  Source Number 1 is a basic compilation of low, high, and mean values of temperature, humidity, steady and gusting winds, rainfall rates, and other climatic characteristics as compiled by the National Oceanic & Atmospheric Administration (NOAA).  Source Number 2 summarizes the NOAA data in convenient form.

(1)
Local Climatologic Data, Annual Summary with Comparative Data, National Oceanic and Atmospheric Administration, updated annually.

(2)
Weather of U.S. Cities, Fifth Edition, Volumes 1 and 2, Richard A. Wood, Phd., Gale Research Company, Detroit Michigan, 1996; Library of Congress Card Number 87-11869, ISBN 0-8103-5525-6.

Where the proposed site is located outside of the area of coverage of the above documents, or within a microclimate, appropriate local weather data shall be used in lieu of the above sources.

2.1.1  Temperature and Humiditytc \l3 "2.1.1  Temperature and Humidity.  The system shall be designed to, and capable of operating in site temperature conditions that represent the 50-year highest and lowest temperature of record, where the area to be served (eg., urban area or major activity center) remains in operation and is not closed because of the 50-year highest and lowest temperature of record, and at the relative humidity and temperature conditions  specified below.  It is not intended that the APM system should operate when the service area is closed because of these extreme conditions.
	Location
	Type
	Operating Temperature Range
	Operating Relative Humidity Range

	Outside: guideways, exteriors of structures, exteriors of vehicles (cars)
	A
	-15 C to +60 C
	20% to 100%

(Rain)

	On-board interiors of vehicles (cars)
	B
	-15 C to +50 C
	5% to 95%

non-condensing

	Wayside: equipment cabinets and NEMA4 enclosures
	C
	-15 C to +60 C
	5% to 95%

non-condensing

	Equipment rooms, including substations
	D
	0 C to +50 C
	5% to 85%

non-condensing

	Operating and public areas:

passenger stations and CCF
	E
	0 C to +45 C
	30% to 85%

non-condensing


2.1.2  Windtc \l3 "2.1.2  Wind.  Maximum wind speeds shall be established for at least the following conditions:

(1)
Normal system operation

(2)
Manual operation

(3)
System survival

The maximum wind speed for normal system operation shall be used as the design wind speed for safe automated system operation.  If this wind speed is exceeded, automated operation shall not be permitted or shall be appropriately degraded.  

The maximum wind speed for manual system operation shall be used as the design wind speed for safe manual operation.  If this wind speed is exceeded, the system shall not be permitted to operate.

The maximum wind speed for system survival shall be the design wind speed for all structures.  This wind speed shall be that used by local building codes.  

2.1.3  Precipitationtc \l3 "2.1.3  Precipitation.  If the system is intended for operation while subjected to rainfall, snowfall, and icing, it shall be designed for operation at rates consistent with historical data.  Historical data are defined as the extreme conditions under which the area to be served (eg., urban area or major activity center) would remain in operation and not be closed.  It is not intended that the APM system should operate when the service area is closed because of the extreme conditions.
2.1.4  Lightningtc \l3 "2.1.4  Lightning.  Protection shall be provided against lightning incidence in the area for those systems which are susceptible.  Such protection should be in compliance with Installation Requirements for Lightning Protection Systems, UL96A, 11th edition, 2001. 

2.1.5  Existing Atmospheric Pollutiontc \l3 "2.1.5  Existing Atmospheric Pollution.  The system design shall tolerate atmospheric pollutants which exist at the site.  Such pollutants may include dust, dirt, salt, ozone, smog, and other matter specific to the site.  In the cases of dust and dirt, compliance shall be with Environmental Test Methods and Engineering Guidelines, MIL-STD-810 F, method 510.4.

2.1.6  Solar Heat Loadtc \l3 "2.1.6  Solar Heat Load.  The design of systems which are subject to solar heating shall be based on a peak, direct solar heat gain appropriate to the site.  Material selection shall minimize the deleterious effects of ultraviolet radiation.

2.1.7  Flood Zonestc \l3 "2.1.7  Flood Zones.  Flood levels shall be specified as the 100-year flood level.  The system shall be capable of surviving flooding with minimal damage to structure and equipment.  Equipment and facility elements which can be damaged by flooding shall be protected or installed above the flood plain elevation. 

2.1.8  Electromagnetic Backgroundtc \l3 "2.1.8  Electromagnetic Background.  The system and all of its components shall be electro​magnetically compatible with the site environment at the initiation of system operation.  All system electrical and electronic equipment shall function satisfactorily in the presence of electromagnetic emissions generated externally at the site.  The environment may include, but is not limited to:  communications systems, microwave facilities and transmissions, television and radio transmitters and repeaters, radar systems, computer equipment and accessories, traffic control devices, magnetometers, electric motors, controls, power tools, welders, x-ray equipment, power substations and equipment, automotive vehicles, aircraft, and high voltage power lines.  The electromagnetic environment particular to the site should be determined and the design should provide for elimination of the influence of these conditions upon the equipment.  Compliance shall be in accordance with Requirements for the Control of Electromagnetic Emission and Susceptibility, MIL-STD-461E, Requirement Matrix category “Ground, Army”.

2.2  Induced Environmental Parameterstc \l2 "2.2  Induced Environmental Parameters
The system shall be operated, stored, and maintained without imposing on the site any condition which exceeds the limitations defined herein.

2.2.1  Exterior Airborne Noisetc \l3 "2.2.1  Exterior Airborne Noise.  The following exterior noise levels emanating from the system with all equipment operating normally should not be exceeded under the conditions defined. Exterior noise levels shall be measured using at least a Type II instrument, as defined in Specification for Sound Level Meters, ANSI Standard S1.4‑1983, and shall be set for fast or slow response as indicated.


(1)
 Vehicle stopped on the guideway in a free field with all auxiliary on-board equipment in normal operating condition - at a point outside each open doorway, 1.5m (5 feet) from the doorway on a line perpendicular to the plane of the doorway and 1.5m (5 feet) above the doorway threshold: 74 dBA (slow response).
(2)
Under all normal operating conditions in a free field, 15m (50 feet) from guideway centerline and from 1.5m (5 feet) above ground level to 1.5m (5 feet) above guideway running surface: 76 dBA (fast response).

For the purposes of this standard the term “free field” means tests carried out in an open area away from any major obstructions or noise reflectors.
Noticeable pure tones are not permitted.  A pure tone is defined to exist when one 1/3-octave band exceeds the arithmetic average of the two adjacent bands by 4 dBA or more in the range of frequencies between 250 and 8,000 Hz.  If an adjacent band contains a pure tone, the next closest band without a pure tone shall be used in its place.  A noticeable pure tone shall be considered to exist when the 1/3-octave band containing the pure tone contributes more than 1.0 dBA to the overall dBA level.

More stringent noise requirements may be necessary to satisfy local environmental limitations.

2.2.2  Structure-Borne Noise/Vibrationtc \l3 "2.2.2  Structure-Borne Noise/Vibration.  System-induced vibrations shall be imperceptible at or in surrounding buildings.  The threshold of perception shall be as defined by Guide to the Evaluation of Human Exposure to Vibration in Buildings, ANSI Standard S3.29-1983.

2.2.3  Electromagnetic Radiationtc \l3 "2.2.3  Electromagnetic Radiation.  The system shall be electromagnetically compatible with its environment.  The system shall not produce electromagnetic emissions, whether conducted, radiated, or induced which interfere with normal operation of electromagnetic devices or equipment used in and around the site at the initiation of system operation.

All system transmitting and receiving equipment, such as for ATC and audio and visual communications, shall meet the licensing requirements of the Code of Federal Regulations, Title 47, Chapter I, Part 90, Private Land Mobile Radio Services, Subparts S and T; and the interference requirements defined in Title 47, Chapter I, Part 15, Radio Frequency Devices.

