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11 
Network Facility Equipment Building Environment Requirements 
11.1 
General 

This part of Module 1 defines the desired environment for Network Facility Equipment. Included are such considerations as temperature, humidity and air quality as well as earthquake bracing, electromagnetic compatibility, etc. Specifically excluded are those considerations, which fall under the control of the Environmental Protection Agency (EPA); i.e., air and ground pollution that results from Network Facility activity. Such considerations are described in instructions provided by the Director of Health and Safety. 

Some of the requirements in this section will appear to apply only to manufacturers of equipment. However, they are presented here to ensure that the engineering supplier will select cable, wire, and ancillary equipment that will meet or exceed these requirements. Also, the overall installed job must meet these requirements. 

The environmental requirements apply to all Network Facility Equipment systems including associated cable distribution systems, distributing and interconnecting frames, power equipment, operations systems, and Cable Entrance Facilities (CEFs) (see Note 1), etc. These requirements are in all ways compatible with, and at least as stringent as, the standards presented in "Part 1910 - Occupational Safety and Health Standards" (Title 29-Labor, Chapter XVII OSHA, Department of Labor). These requirements apply to buildings with a controlled environment. The engineer should consider the environment in which the equipment will be working to ensure satisfactory operation. 
References made throughout this Chapter are in compliance with GR-63-CORE “NEBS Requirements: Physical Protection, Telcordia Technologies Generic Requirements”, Issue 4, April 2012.
11.2 
Network Equipment Building System -Equipment Testing Requirements 

Equipment to be located within CenturyLink equipment structures (network facilities, R.O.W sites, remote huts, fiber hubs etc.) shall meet NEBS level one requirements. These include but are not limited to: 

· Surface Temperature Requirement
· Heat Dissipation Documentation Requirements

· Fire Resistance Criteria
As referenced in Telcordia Document GR-63-CORE, “Network Equipment - Building System (NEBS) Requirements: Physical Protection”. 
· Radiated Emission (Closed Door Requirement)

· Conducted Emission for Power, Signal, and Voiceband leads

· Voltage Limiting Protection for CO Switching Systems

· Short Circuit Tests for Telecom Ports

· Second-Level Lightning and AC Power Fault Tests for Equipment with Telecom Ports

· Second-Level Lightning for Equipment with AC Power Ports

· Second-Level Lightning and AC Power Fault Tests for Equipment with Coaxial Cable Ports
· Electrical Safety and Listing Requirements
· 
· Bonding and Grounding 

· 
· 
· 
As referenced in Telcordia Document GR-1089-CORE, “Electromagnetic Compatibility and Electrical Safety - Generic Criteria for Network Telecommunications Equipment”. 

Telecommunications equipment directly connected with the outside plant cabling, or any metallic cabling leaving the CenturyLink Network Facility  shall also conform to the applicable  NEBS level one tests below as determined by the NRTL (Nationally Recognized Testing Lab): 

· Current Limiting Protector Test 

· AC Power Fault Immunity (second level) 

· Voltage Limiting Protector Test 

As referenced in Telcordia Document GR-1089-CORE. 
Equipment classified as telecommunications equipment that is service affecting must also pass these additional tests: 

· Operational Thermal (Operating (NEBS 2) and Short-Term (NEBS 3) Conditions 

· Earthquake (Zone 4 Level (NEBS 3)) 

· Office Vibrations (NEBS 2) 

· Storage Environments and Transportation and Handling (NEBS 3) 

· Airborne Contaminants (Indoor Levels) (NEBS 2) 
· Altitude Requirements (NEBS 3)

· Package Handling Shock Requirements and Transportation Vibrations (NEBS 3)

· Fan-Cooled Equipment Requirements (NEBS 3)
· Temperature Margin (NEBS 3)
As referenced in Telcordia Document GR-63-CORE. 
· ESD (Installation and Repair) (NEBS 3) 
· EFT (NEBS 3)
· Radiated Emissions (Open Doors) (NEBS 3) 
· Radiated Immunity (Conditional Requirement) (NEBS 3)

· Conducted Emission for Broadband Leads (NEBS 3)

· Conducted Immunity for Broadband and Voiceband Leads (NEBS 3)

· Protection Coordination (NEBS 3)
· Lightning Immunity (First Level- All sections) (NEBS 2) 

· EMI Immunity (Open Doors) (NEBS 3) 
· DC Potential Difference (NEBS 2)

· Bonding and Grounding, Compatible to CBN (NEBS 2)

· Corrosion (NEBS 2)
As referenced in Telcordia Document GR-1089-CORE. 
Equipment directly connected with outside plant cabling or any metallic cabling leaving the CenturyLink Network Facility: 

· Steady State Power Induction Requirements (NEBS 2) 
Equipment located in the outside plant environment must also pass 

· Steady State Power Induction Conditional Requirements (NEBS 3)

Equipment located in Network Facility lineups shall meet these additional criteria requirements as they apply to the specific equipment:

	· Spatial Requirements
	· Acoustic Noise

	·  Root Cause Analysis
	· Illumination

	· Altitude Objectives
	· DC Potential Difference

	· Equipment Air Filter Criteria
	· Corrosion

	· Surface Temperature Objective
	· Heat Dissipation Limit Objective

	· Equipment Airflow
	· Fan-Cooled Equipment Objective

	· Surface Temperature Objective
	· DC Power Port Criteria

	· Lightning Surge laboratory test equipment  
must meet Telcordia requirements


11.3 
Thermal 

All equipment shall remain operational within the following room ambient temperature and humidity limits (see Note 2). Thermal requirements for Internal Network Maintenance and Operation Systems can be found in Module 1, Chapter 7.

	Operating Temperature: 
	+41°F to +104°F 

	Short-Term Temperature: (see Note 3) 
	Minimum +23°F Maximum +122°F 


	Nominal Ambient Temperature: 
	+68°F to +78°F 


	Maximum Rate of Temperature Change:
	86°F in 60 min. 


	
	 

 



	
	


Note: 
1. Subsurface CEFs will generally not have permanent facilities for heating and thus may be subjected to low temperatures and moisture conditions. 

2. Room ambient refers to conditions at a location 5 feet (60 inches) above the floor and 15 inches in front of the equipment in the hottest point in the office. (At the 7 foot level and same frontal distance, the temperature will be less than 5 degrees Fahrenheit (5° F) above the specified upper temperature limits.) 

3. 
For maximum energy conservation and to enhance fan life, some network equipment fan systems may be thermostatically controlled and equipped for variable speed. Network equipment systems requiring special considerations for cooling or additional spacing requirements will be noted in the CenturyLink Standard Configurations. 

All equipment shall remain operational when installed in Network Facilities located from 200 feet below sea level to 13,000 feet above sea level. 

11.4 
Heat Dissipation 

1. The heat dissipation criteria in this section are based on standard cooling capacities of traditional network facilities and standard aisle spacing.  The average designed system equipment area that heat load shall not exceed is 134.7 watts/square foot (134.7W/s.f.) unless special equipment frame as well as equipment room cooling provisions are made. 
The maximum rate of heat release and method of cooling (natural convection, forced-air fans) shall be documented as follows for all equipment:
· For circuit packs, document the rate of heat release in Watts (W).
· For equipment shelves, document the rate of heat release in Watts as well as the rate of heat dissipation in W/s.f. per vertical height unit.
· For floor-mounted equipment, document the rate of heat release in Watts, as well as the rate of heat dissipation in W/s.f. of floor area.
The floor area used to calculate the following limits always includes the associated aisles. For example, in the case of an individual equipment frame or shelf, the area is that of a rectangle outlined by the frame sides and the center lines of the standard front and rear aisles (1/2 of the total front aisle and 1/2 of the total rear aisle measurements).

NOTE:  If no other equipment is placed in an aisle adjacent to the equipment, then the full aisle measured may be used. 
To determine if this limit is met, all equipment is considered in one of the following classes:
TABLE 11.1
Equipment Area Rate of Heat-Dissipation
	
	Rate of Heat Dissipation

	Equipment
	Natural Convection
	Forced-Air Fans

	Shelf (based on vertical frame space the equipment uses)
	20.9 W/s.f./ft
	27.9 W/s.f./ft

	Individual Frame (2-post)
	134.7 W/s.f.
	181.2 W/s.f.

	Multi-Frame Systems
	79.9 W/s.f.
	99.9 W/s.f.


Specific equipment that may exceed the above requirements shall be outlined in the standard configuration guidelines and may require custom cooling solutions, special placement in equipment cabinets, and/or require increased aisle spacing.
· 
· 
· 
Information on equipment heat dissipation shall be included in the CenturyLink Standard Configuration documents and equipment specifications. The data should be as accurate as possible to avoid uneconomical power and air conditioning facilities. This will alert planners of the need to provide special air distribution, increased aisle spacing, or special deployment. If aisle spacing deviates from the standard in Chapter 2, for an individual frame, the specific cooling plan must be indicated particularly if it involves other than natural convection. These recommendations should appear in CenturyLink Standard Configuration documents and equipment specifications. 
11.5 
Fire Resistance 

The following specifies fire resistance requirements for new Network Facility Equipment systems. All materials, components and cables used in equipment and cable distribution assemblies shall satisfy the requirements found in the following paragraphs. 

Equipment and cable distribution assemblies should be fabricated from fire resistant materials so that they will meet the assembly requirements outlined in the following paragraph. Assemblies consisting of materials, components and cables that have all of the following properties will generally satisfy this requirement. 

· All polymeric materials used in equipment and cabling should have an oxygen index of at least 28 percent in accordance with the American Society for Testing Materials (ASTM) D-2863-77 "Flammability of Plastics Using the Oxygen Index Method." 

· Materials should not sustain flaming when an open flame source is removed. When tested according to the "Vertical Burning Test for Classifying Materials 94 V-0, 94 V-1 or 94 V-2," Underwriters Laboratories Publication UL 94, "Tests for Flammability of Plastic Materials" they must possess a rating of 94 V-0 or 94 V-1. 

· Components selected for use in assemblies shall be fire resistant when tested according to the International Electro-technology Commission (IEC) Standard IEC 695 "Fire Hazard Testing," Part 2-1 "Glow Wire Test," Part 2-2 "Needle Flame Test." 

· Cables shall not propagate fire to the top of the 8 foot test cable rack when subjected to the Institute of Electrical and Electronic Engineers (IEEE)-383 "Standard for Type Test of Class IE Electric Cables, Field Splices and Connections for Nuclear Power Generating Stations," performed in an 8 by 8 foot enclosure, in accordance with clause 2.5 excluding sub-clause 2.5.4.5. 

· 
Equipment and cable distribution assemblies shall meet the following requirements. 

· In equipment assemblies, including wiring and overhead cable, fire spread shall be contained within the structural elements of the assembly (for example, within a 2 foot, 2 inch wide equipment frame) so that flames will not spread into adjacent equipment assemblies. Such assemblies shall generate a severity of fire no greater than that which can be permanently suppressed by a Class 5BC portable fire extinguisher (a 10 lb. CO2 charge) 15 minutes after flame outbreak in the assembly. [As specified in Telcordia Technical Reference GR-63-CORE, "Network Equipment-Building System (NEBS) Generic Equipment Requirements. 
· In cable distribution assemblies shall meet the requirements of ANSI/ATIS-0600307 Cables installed in indicated one (1) hour fire-rated structures, such as conduit, ducts, chases, or cable vaults, equipped with fire-rated cable penetration closures capable of a minimum one (1) hour fire resistance, need not be subjected to the above noted requirement. 
· CenturyLink approved material and equipment shall adhere to the above requirements and shall also be noted in the standard configuration guidelines where applicable.  Contractor provided equipment and material shall also adhere to these requirements.
11.6 
Earthquake And Office Vibration 

Equipment facilities struck by earthquakes will be subject to motions, which depend mostly upon the size, type, and strength characteristics of the structure, as well as the nature of the seismic ground motion. Because of the mass-stiffness characteristics of the supporting structure, the frequency of the most significant seismic inputs to equipment generally falls below 15 Hz. Where possible, equipment and frameworks should be designed to have natural frequencies above this value to avoid resonant amplifications. Exhibit J-1 shows the earthquake-zoning map. Zone 4 (red) corresponds to the most active earthquake prone areas, Zone 3 (yellow) is the next most active seismic area, and Zone 2 (green) and 1 (blue) are the lowest-risk regions. Non-zoned regions are considered to present no substantial earthquake risk. In areas where earthquakes are a problem, the engineering supplier will verify that the equipment is engineered to meet the criteria presented here. 

Network Facility Equipment shall remain operational when subjected to earthquake environments even though some physical damage may occur. Consideration should be given to which earthquake zone the equipment will be installed in, the elevation in the structure on which installed, and method of attachment to the structure. 

Equipment that may be installed in all zones shall meet the earthquake floor response spectra criteria. This may be accomplished by designing equipment to survive in the earthquake environment, or by employing add-on stiffeners, isolators, bracing, etc. to enable less capable designs to meet the criteria. 

Equipment installed in light (seismic) zones 1 and 2 should be engineered to zone 2 criteria. Equipment installed in heavy (seismic) zones 3 and 4 should be engineered to zone 4 criteria. Network Facility lineup equipment frames required to directly support overhead ironwork, cable rack, lighting, etc. shall meet heavy (seismic) zone 3 and 4 criteria. 

A low-level vibration environment may be imposed on equipment installed in Network Facilities. This vibration may be caused by nearby rotating equipment, rail or truck traffic outside the building, or construction work in adjacent buildings. Surveys of Network Facilities have indicated that these floor vibrations are generally less than 0.1g peak in the frequency range 0.1 to 60 Hz. Components mounted within equipment frames may be subjected to higher levels due to amplifications in the frame support system. The amplified motions may be determined analytically or experimentally from tests of full-scale assemblies. In the absence of such data, components shall be designed to withstand vibration levels up to 1.0 g over the specified frequency range. Specific earthquake bracing requirements are shown in Module 1, Chapter 6, Unit E of this publication.
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EXHIBIT J-1

EARTHQUAKE ZONING MAP

11.7 
Airborne Contaminants 

CenturyLink has recognized the need for a cleaner and more protective equipment environment. All equipment must remain operational when exposed to any of the atmospheric environmental conditions found within the Network Facility. 

Some of the undesirable effects of airborne contaminants are known and the means to protect equipment from them must be provided. Failure to adequately provide suitable protection can result in substantially reducing the useful life of the equipment and increase the potential for unexpected service interruptions. 

An example of a potential problem is the accumulation of airborne contaminants on circuit boards, which can result in the bridging of electronic circuits. The composition of the contamination is of particular importance if the particles of contamination are hygroscopic or conductive in nature. Contamination may be introduced by dust, textile fibers, human debris, soil, products of combustion, etc. 

Equipment can be protected from airborne contaminants by providing adequate air pressure and filtration. Measurements of air quality are done periodically and should be done if air quality is in doubt and in conjunction with Network Facility construction and modification. 

Normal Network Facility operating conditions will be maintained to not more than 100,000 particles of 0.5 microns in size or greater per cubic foot of air. All Network Facility Equipment shall be designed to operate satisfactorily for its full service life. The manufacturer shall subject their equipment to qualification tests to verify satisfactory operation and service life according to the requirements of this guideline. 

11.8 
Acoustical Noise 

Network Facility telephone equipment shall not produce sound levels above the limits shown in Figure J-A. 

The outdoor limits specified are applicable to that equipment which, when installed within a network facility building, will emit substantial noise external to the building. An example is auxiliary power generating equipment which emits noise with the exhaust. 

The maximum levels specified in Figure J-A are only slightly below levels normally set to ensure against hearing damage. Lower levels are desirable. For example, at 65 dBa, the maximum distance for a conversation in a normal voice is 35 feet. Although lower levels, based on annoyance, cannot be set in general, equipment noise emission should be kept to as low a level (below 60 dBa) as practical.
The sound levels specified in Figure J-A are those measured by a sound-level meter meeting American National Standards Institute (ANSI) Standard S1 4-1961, "General Purpose Sound-Level Meter," set to the A-weighting scale and the slow meter response setting. Measurement shall be made in accordance with ANSI S12.10-2010 “Acoustics-Measurement of Airborne Noise Emitted by Information Technology and Telecommunications Equipment”, ANSI S12.12-1992 “Engineering Method for the Determination of Sound Power Levels of Noise Sources Using Sound Intensity” or ANSI S12.54-2001 “Acoustics – Determination of Sound Power Levels and Sound Energy Levels of Noise Sources Using Sound Pressure – Engineering Methods in an Essentially Free Field Over a Reflecting Plane”. 
Sound levels produced by equipment shall comply with the indoor limits specified in Figure J-A, at points 5 feet above the floor and 2 feet all around, and at all points corresponding to the head level of any operator position or position likely to be occupied by Network Facility personnel. Sound measurement shall be made in a room or enclosure which duplicates as much as possible the acoustical properties of a Network Facility and the actual service environment. Any appreciable noise that is released outdoors shall comply with the outdoor limits, specified in Figure J-A at all points 20 feet away from what will be external Network Facility wall, and at points corresponding to the head level of any personnel. For such measurements, any baffles, screens, mufflers, silencers, etc., required in service may be used.
	EQUIPMENT
	SOUND
LEVEL
(dBa)

	Indoor
	Equipment to be located in power rooms or special sound tested areas. 
	83

	
	
	

	
	
	

	
	Equipment to be located in a Telecommunications Room
	78

	Outdoor
	All equipment 
	90*


*Local ordinances may require lower sound levels 
Note: The dB values are referenced to 20 μN/m2 (threshold of hearing at 1000 Hz), and the "a" refers to the A-weighting scale of a standard sound-level meter. The maximum levels are applicable to all equipment.


FIGURE J-A

SOUND LEVEL LIMITS
The sound-level limits apply to the operating conditions, loaded or unloaded, partial or full power, etc. that produce the loudest noise. This includes all components and applicable accessories, as well as any acoustical shields or other apparatus, which will be part of the equipment. 

11.9 
Illumination 

Minimum levels of illumination (see Exhibit J-2) shall be maintained in Network Facility Equipment areas. New lighting systems should provide initial illumination levels at least 25 percent higher (to account for losses due to lamp lumen depreciation and dirt accumulation in the luminaire), but no more than 50 percent higher than the levels listed in Exhibit J-2. 

Illumination measurements can be affected by light meter characteristics and accuracy, the way the meter is used, and by the arrangement of lighting equipment. Field measurements should be made with a light meter which gives the correct relative responses to light arriving from all directions within the hemisphere. 

The control of glare is a responsibility of both the equipment designers and lighting designers. 

Excessive luminance (photometric brightness) differences within the field of view cause discomfort, fatigue, and reduced efficiency. 
The luminance’s of surfaces immediately adjacent to the visual task should be at least one-third that of the task, and they should not exceed the luminance of the task. For more remote surfaces, the luminance of any significant surface normally viewed directly should be between one-third and five times the luminance of the task. 

In all new installations, fluorescent lamps should be used in equipment and operating areas because of their relatively high light output per watt. As a standard practice, it is recommended that cool white fluorescent lamps be used.

	AREA
	LEVELS

(FOOT CANDLES)

	EQUIPMENT FRAME AREA
	

	Maintenance Aisle
	15 (note 1)

	Wiring Aisle(Use portable lighting units during maintenance)
	No design level

	DISTRIBUTING FRAME AREA
	

	Maintenance Aisle
	20 (Note 1)

	Wiring Aisle
	10 (Note 1)

	POWER AND BATTERY AREAS
	

	Aisles and open spaces
	30 (Note 2)

	AC switchboards and DC Battery Distribution Boards (BDB’s)-Measured at center of board
	20

	CABLE ENTRANCE AREA
	

	Aisles and open spaces

(Use portable lighting units during maintenance)
	5 (Note 2)

	CONTROL, TEST AND MAINTENANCE AREAS
	

	Control center or test frame (measured on shelf)
	50

	Print display board (measure at center of board)
	50

	Desk top (measured on writing surface)
	50-70

	Light Emitting Diode (LED) display
	Under Study


Note: 
1. Measure illumination on vertical equipment surface 30 inches above floor with meter aimed across aisle. Do not allow shadows to fall on light sensitive cell. 

2. Measure illumination in aisle center, 5 feet above floor, with meter aimed upward.


EXHIBIT J-2

MINIMUM MAINTAINED ILLUMINATION LEVELS
11.10 
Electro-Magnetic Compatibility 

The following stipulates the minimum electromagnetic compatibility objectives for all new equipment intended for operation in Network Facilities. These objectives are intended to ensure that: 

· The equipment is compatible with respect to emission of, and susceptibility to, electromagnetic interference generated within the system. 

· The equipment will remain operational in a conductive and radiated electromagnetic environment. 

· The equipment does not interfere with licensed broadcast transmissions outside the office. 
· The equipment does not exceed radiated and conducted emission limits as specified in Network Equipment - Building System (NEBS) -Level 3 

The objectives cover complete systems, equipment frames, and individual units. Whichever of these is representative of the equipment to be installed will be referred to as the Equipment Under Test (EUT). 

11.11 
Electrostatic Discharge (ESD) 

This section states the Electrostatic Discharge Control (ESDC) concerns for all new equipment assemblies intended for use in Network Facilities. The ESDC extends to the handling, shipping and storage of the equipment. Discharge of electrostatic voltages on or near equipment assemblies can be a significant cause of failures or malfunctions. Equipment is susceptible to Electrostatic Discharge (ESD) effects at all stages of production, assembly, test, installation, use and maintenance. Failures or malfunctions occur when ESD effects extend to the device level and cause device damage. Protective circuitry, isolated ground paths and similar features designed into equipment help reduce ESD effects below the damage threshold at the device level and allows equipment to withstand a certain amount of ESD on external surfaces without a detrimental effect on function. 

A completed equipment assembly must meet the static electricity resistance requirements as specified in Telcordia Technical Reference GR-1089-CORE. 

Maintenance information supplied to field personnel should contain explicit warnings to prevent electrostatic damage during installation, adjustment, or field repair. Warnings to use only static dissipative packaging materials will appear as appropriate in the documentation.

All handling of ESD sensitive equipment anticipates that the technician or installer will wear a properly fitted and grounded ESDC wrist strap.
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