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K-Series Terminology

Scope

This document lists the various aspects of terminology (definitions, abbreviations, test waveforms, etc.) applicable to the ITU-T K-series of Recommendations concerning 'Protection against electromagnetic environment effects'. The area of responsibility for the recommendations is:

•
protection of telecommunication networks and equipment from interference and lightning,

•
for studies related to electromagnetic compatibility (EMC), to safety and to health effects connected with electromagnetic fields produced by telecommunication installations and devices, including cellular phones.

The document is intended to be used within the work of ITU-T Study Group 5.

Vocabulary Introduction

The definitions and abbreviations are listed in alphabetical order. 

Generally, where a definition is listed in more than one recommendation, the wording may have been adjusted slightly, with a view to 'normalising' the definition in the future across the recommendations. 

It should be noted that there are abbreviations with entirely different meanings (e.g. SA). This is not considered to be a problem as the context of their use is quite different.

Definitions contained in the various handbooks and directives that Study Group 5 are responsible for have not been included in this document, but may be included at a later date.

References

ITU-T K-series Recommendations.

IEC 60050 International Electrotechnical Vocabulary (IEV)
IEC 60950

ISO/IEC 11801

Definitions from the K-series of Recommendations

•
Above ground (K.65): A termination module/SPD is considered to be above ground if the joint enclosure is not normally exposed to water.
•
Above-ground electronic equipment enclosure (AG/EEE) (K.35): An EEE that is wholly or partially above ground level. Installed equipment is fully accessible from the interior area. The AG/EEE subcategory includes transportable structures as well as structures partially or fully constructed or assembled on-site.

•
Access Network (K.44): Part of the overall telecommunication network that is located between a telecommunication centre and the customer premise building.

•
AC electric power system (K.68): Electrical system, operating with alternating current (a.c.), devoted to electrical energy transmission and distribution.
NOTE – Two-phase power systems operating at 16% Hz dedicated to the supply of a.c. electrified traction systems shall be considered as a.c. electrified power systems even if the relevant conductors are placed on the same poles of traction lines.

•
AC electrified traction system (K.68): Electrical system, operating with alternating current (a.c.), devoted to electrical energy supply from traction substations to electric train units: the return path, metallic conductors and/or earth, is part of the traction system.
•
Active reduction system (ARS) (K.69): An active reduction system uses a transformer to compensate induced voltages in the telecommunication cable system. It operates on the basis that, via a transformer, a voltage with a phase shift by 180° but of the same amplitude, is coupled into the telecommunication cable to be protected. It consists of a coupling element (iron core with a primary winding, a control winding connected to a pilot conductor, a corresponding number of secondary windings) and an amplifier with a power supply.

•
Aggregate signal (K.48): Digital signal related to the transmission of data derived by the aggregation of tributary signal, service channels, and other information necessary to the functionality of a transmission system.
•
Agreed Primary Protection (K.44): Agreed primary protection is a type of SPD that is used to protect the equipment based on an agreement between the manufacturer and the network operator. Agreed primary protection may be a specific SPD or a range of SPDs which comply with a particular Recommendation or specification. The agreed primary protection can be nothing if it has been agreed that no external protection elements need to be used for the equipment.
•
Analogue PSTN circuit (K.64): A TNV circuit (see 3.9) operating at voltages less than or equal to 90 V d.c. with cadenced ringing signals complying with IEC 60950-1.
•
Antenna gain (K.52): The antenna gain G () is the ratio of power radiated per unit solid angle multiplied by 4 to the total input power. Gain is frequently expressed in decibels with respect to an isotropic antenna (dBi). The equation defining gain is:
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where:


 
are the angles in a polar coordinate system


Pr :
is the radiated power along the ((, () direction


Pin :
is the total input power


( :
elementary solid angle along the direction of observation

•
Arc mode (K.12): The lowest impedance or on state of a gas discharge tube during normal operation.
•
Arc voltage (K.12): The voltage measured across the tube while in lowest impedance state or arc mode.

•
Audio frequencies (AF) (K.34): The frequency range from 50 Hz to 20 kHz.

•
Average (temporal) power (Pavg) (K.52): The time-averaged rate of energy transfer defined by:
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where t1 and t2 are the start and stop time of the exposure. The period t1-t2 is the exposure duration time.

•
Averaging time (Tavg) (K.52): The averaging time is the appropriate time period over which exposure is averaged for purposes of determining compliance with the limits.

•
Base station (K.49): Fixed installation of a mobile network.

•
Below ground (K.65): A termination module/SPD is considered to be used below ground when the joint enclosure may be exposed to damp or wet conditions on a regular basis e.g., a direct buried joint or a joint in a pit or manhole. A joint installed in a building basement or an enclosure is not considered below ground if flooding and water ingress is prevented.
•
Below-ground electronic equipment enclosure (BG/EEE) (K.35): An EEE that is completely below ground level except possibly for an entryway, a.c. power service, and environmental control equipment. Installed equipment is fully accessible from the interior area.

•
Bonding (K.40): A measure to establish a direct or indirect (through an SPD) contact between metallic parts.

•
Bonding-bus (K.35): A conductor, or group of conductors, that serves as a common connection between the Main Earthing Terminal [6] and metallic assemblies in the EEE. The bonding-bus may also be connected to other busbars or terminals connected to the Earthing Network [6] or structural steel.

•
Bonding network (BN) (K.27): A set of interconnected conductive structures that provides an electromagnetic shield for electronic systems and personnel at frequencies from d.c. to low rf. The term “electromagnetic shield”, denotes any structure used to divert, block or impede the passage of electromagnetic energy. In general, a BN need not be connected to earth but all BNs considered in this Recommendation will have an earth connection.

•
Bonding terminal (K.66): This is a terminal provided to allow easy connection of bonding conductors at point of entry of services. The bonding terminal is connected to a MET or to an EBB.

•
Breakdown (K.12)XE "breakdown": See “Spark-over (K.12)”.

•
Breakdown voltage (Ub) (K.25, K.47): Impulse breakdown voltage between metallic components in the core and the metallic sheath of the optical cable.

•
Burst (IEC 60050-161‑02‑07) (K.34, K.43, K.48): A sequence of a limited number of distinct pulses or an oscillation of limited duration.

•
Cable distribution point (K.38): The cable distribution point is the interface at which cabling shall be terminated; this unit is the point at which cabling from the system is connected to the cabling from external units.

•
Cable port (K.43, K.48): A point at which a conductor or a cable is connected to the equipment.

•
Capacitive coupling (K.68): Phenomenon whereby the electric field produced by a voltage-carrying line (inducing conductor(s)) influences another line (induced conductor(s)), the coupling being quantified by the capacitance coefficients between the conductors and between each conductor and earth. The voltage carried by the inducing conductor is the inducing voltage.
•
CATV circuit (K.64): An interface circuit for a CABLE DISTRIBUTION SYSTEM intended for transmission of video, data and/or audio signals between separate buildings or between outdoor antennas and buildings.


NOTE – CATV circuits remotely powered, i.e., circuits on feeder between the Optical Node Unit and the last line amplifier, are only considered in this Recommendation.
•
Characteristic severity (K.34, K.43, K.48): The characteristic severity for a certain detail parameter in an environmental class states a severity which has only a low probability – generally less than 1% – of being exceeded. The term relates to duration, rate of occurrence or location. It applies to environmental and immunity requirements. In reference [2/K.34] of the bibliography, the term “disturbance degree” is used as the quantitative characterisation of the environmental parameters.

•
Co-location (K.58): The environment where telecommunication equipment owned by more than one Operator is installed on the same floor or in the same building.
•
Common bonding network (CBN) (K.27, K.40): The CBN is the principal means for effecting bonding and earthing inside a telecommunication building. It is the set of metallic components that are intentionally or incidentally interconnected to form the principal BN in a building. These components include: structural steel or reinforcing rods, metallic plumbing, a.c. power conduit, PE conductors, cable racks, and bonding conductors. The CBN always has a mesh topology and is connected to the earthing network. See Figure 1/K.27 and Figure 2/K.27.

•
Common d.c. return (d.c.-C) (K.27): A d.c. power system in which the return conductor is connected to the surrounding BN at many locations. This BN could be either a mesh-BN (resulting in a d.c.-C-MBN system) or an IBN (resulting in a d.c.-C-IBN system). More complex configurations are possible (see K.27/5.2).
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•
Common mode induced disturbances (K.54): Voltage induced on telecommunication line by an a.c. power or electrified railway line in normal operating conditions between the equipment telecommunication port and a reference earth.

•
Common mode interference (K.10): Interference appearing between both conductors of a pair and a common reference plane (earth). It causes the same potential to appear on both conductors relative to the common reference.

•
Common mode parameters (K.10): The series impedance of a pair with reference to the return conductor and the shunt admittance of a pair to the reference conductor (internal or external).

•
Common mode path (K.10): The common mode path shown in Figure 1 is made of the two wires of a symmetrical pair with a reference conductor. In case of a cable line with a metallic sheath, the analysis of the problem of interference generally needs to distinguish two circuits:

–
the external longitudinal loop (see K.10/4.2) formed by the sheath and the external return (earth).

–
the internal common mode loop formed by a pair with its terminations and the common mode return (sheath).

•
Common mode voltage and current (K.10):
voltage: The mean of the phasor voltages appearing between each conductor and a specified reference, usually earth or local zero voltage reference points (refer to Figure 1/K.10).

current: The sum of the phasor currents flowing in any two or a specified set of active conductors (refer to Figure 1/K.10).

•
Complete Inspection (K.69): Visual inspection, supplemented by means such as measurement, in order to arrive at a reliable conclusion as to the condition of an item.

•
Compliance Probability (K.62):  The probability (i.e. the relative frequency of occurrence) with which the System emission level, ES, will exist with the range:

ESmin 
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 ES 
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where



ESmin is the lower limit (i.e. minimum value) of the System emission level;



EL is the System emission limit.


The Compliance Probability is therefore the probability with which the System emission level will meet the System emission limit.


The Compliance Probability is the Cumulative Probability value for ES = EL, i.e.

Compliance Probability
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•
Conductive coupling (K.68): Phenomenon whereby the current flowing from a conductor structure (inducing conductor(s)) to the earth influences another conductor structure (induced conductor), the coupling being quantified by the conductance between such conductors (structures). The current flowing from the inducing conductor to the earth is the inducing current.
•
Connection (K.48): A temporary association of transmission channels or telecommunication circuits, switching or other functional units set up to provide for the transfer of information between two or more points in telecommunication networks.
•
Connection current (Ic) (K.25): Minimum current flowing in the interconnecting elements that causes a primary failure due to thermal or mechanical effects.

•
Contact Current (K..52): Contact current is the current flowing into the body by touching a conductive object in an electromagnetic field.

•
Continuous disturbance (IEC 60050-161-02-11) (K.34, K.43, K.48): Electromagnetic disturbance whose effects on a particular device or piece of equipment cannot be resolved into a succession of distinct effects.

•
Continuous exposure (K.52): Continuous exposure is defined as exposure for duration exceeding the corresponding averaging time. Exposure for less than the averaging time is called short-term exposure.

•
Controlled environment (K.65): The humidity is controlled using energy e.g., air-conditioning.
•
Controlled/occupational exposure (K.52): Controlled/occupational exposure applies to situations where the persons are exposed as a consequence of their employment and in which those persons who are exposed have been made fully aware of the potential for exposure and can exercise control over their exposure. Occupational/controlled exposure also applies where the exposure is of transient nature as a result of incidental passage through a location where the exposure limits may be above the general population/uncontrolled limits, as long as the exposed person has been made fully aware of the potential for exposure and can exercise control over his or her exposure by leaving the area or by some other appropriate means.

•
Conversion from common mode to differential mode (K.10): The process by which the common mode interference applied to an unbalanced circuit produces a differential mode signal (noise).

•
Co-ordination element (K.44): A co-ordination element is an element between the primary protection and the inherent protection to prevent the inherent protection from unduly affecting the primary protection from operating.

•
Coupling and decoupling networks (K.43, K.48): Coupling and Decoupling Networks (CDN) which terminates a cable with a common mode impedance to ground. The CDN shall not unduly affect the functional signals.

•
Coupling element (K.44): A coupling element is a low impedance component used to connect the surge generator to the port being tested or to couple an untested port to ground.

•
Critical lightning current (Ic) (K.56): minimum peak value of lightning current that the RBS has to withstand in order not to exceed its tolerable frequency of damage (Ft). This parameter is associated to the return stroke of a lightning flash.

•
Critical lightning current rate of rise (dic/dt) (K.56): minimum value of lightning current rate of rise that the RBS has to withstand in order not to exceed its tolerable frequency of damage (Ft). This parameter is associated to a subsequent stroke of a lightning flash.

•
Cumulative Probability Distribution (K.62): The Cumulative Probability Distribution of an unknown, continuous variable, x, that exists within the range xmin 
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 xmax is written as CP(x).  The Cumulative Probability Distribution quantifies the probability (i.e. the relative frequency of occurrence) with which the variable x exists within the range:

xmin 
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where the value x’ falls within the range xmin 
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By definition,
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•
Current turn-off time (K.12): The time required for the gas discharge tube to return itself to a non-conducting state following a period of conduction.

•
Customer Premises Equipment (CPE) (K.44): Equipment intended to be directly connected to the termination of a public telecommunication network in a customers premise.

•
Danger (K.68): Effect of interference, which is able to produce a threat to a person in contact with the induced telecommunication plant.
•
Dangerous surge voltage due to lightning (K.67): A surge voltage whose peak value Up is greater than or equal to the surge voltage withstand level of the equipment or of the conductor insulation of the telecommunication line.
•
Damage (K.68): Effect of interference, which produces a permanent reduction in the quality of service, which can be offered by the induced telecommunication plant.
NOTE – When e.m. interference disappears the damage remains. A damage requires a repair intervention.
•
Damage correction factor (Kd) (K.25, K.47): Factor which allows a conservative evaluation of the frequency of primary failures.

•
DC electric power system (K.68): Electrical system, operating with direct current (d.c.), devoted to electrical energy transmission from substation to substation.
NOTE – These substations are in fact a.c./d.c. rectifier stations and d.c./a.c. inverter stations.

•
DC electrified traction system (K.68): Electrical system, operating with direct current (d.c.), devoted to electrical energy supply from traction rectifier stations to electric train units: the return path, metallic conductors and/or earth, is part of the traction system.
•
Decoupling element (K.44): A decoupling element is a component with a suitable impedance to reduce the level of energy being conducted into associated equipment or termination.

•
Dedicated power feed (K.44): A dedicated power feed is a power feed provided by a special cable which leaves the building.

•
Destruction characteristic (K.12): The relationship between the value of the discharge current and the time of flow until the gas discharge tube is mechanically destroyed (break, electrode short circuit). For periods of time between 1 s and some ms, it is based on impulse discharge currents, and for periods of time of 0.1s and greater, it is based on alternating discharge currents.

•
Differential mode voltage and current (K.10):

voltage: The voltage between any two of a specified set of conductors, usually a symmetrical pair.

current: The current flowing in any two or a specified set of conductors, usually a symmetrical pair.

•
Directivity (K.52): Directivity is the ratio of the power radiated per unit solid angle over the average power radiated per unit solid angle.

•
Directly earthed power system (K.57): HV and MV power systems, whose neutral is connected to earth through a low impedance or directly.

•
Direct lightning current to aerial cables (J) (K.25): Minimum lightning current which strikes an aerial cable causing a flashover to ground.

•
Direct lightning flash (K.25): Lightning to an aerial cable or to the ground surface near to a buried cable, in which it is assumed that all lightning current is conducted to the cable.

•
Direct lightning flash frequency (Nd) (K.25): Expected average annual number of direct lightning flashes to an optical fibre installation.

•
Discharge current (K.12): The current that passes through a gas discharge tube when spark-over occurs.

•
Discharge current, alternating (K.12): The r.m.s. value of an approximately sinusoidal alternating current passing through the gas discharge tube.

•
Discharge current, impulse (K.12): The peak value of the impulse current passing through the gas discharge tube.

•
Discharge voltage (K.12): The voltage that appears across the terminals of a gas discharge tube during the passage of discharge current. Also referred to as “residual voltage”.

•
Discontinuous interference (IEC 60050-161-02-13) (K.43, K.48): Electromagnetic interference occurring during certain time intervals separated by interference-free intervals.

•
Disturbance (K.68): Effect of interference, which results in noise or malfunction of the induced telecommunication plant.
NOTE – When e.m. interference disappears the disturbance disappears too. A disturbance does not require a repair intervention.
•
Disturbance field strength (IEC 60050-161‑04‑02) (K.60): Field strength produced at a given location by an electromagnetic disturbance, measured under specified conditions.

•
Dry conditions (K.64): An environmental condition in which the resistance of the skin and to the body is not reduced with respect to the value defined in IEC 60479-1.
•
Duration (of a pulse) (IEC 60050-161-08-03) (K.43, K.48): The interval of time between the first and last instants when the instantaneous value of a pulse reaches 50% of the pulse magnitude.

•
Earth (IEC 60050-604) (K.27, K.68): The conductive mass of the earth, whose electric potential at any point is conventionally taken as equal to zero (in some countries the term “ground” is used instead of “earth”).

•
Earth electrode (IEC 60050-604) (K.27): A conductive part or a group of conductive parts in intimate contact with and providing an electrical connection with earth.

•
Earthing bar (K.65): A part or parts intended for providing an earthing connection from the earth pin of the SPD to earth. This bar may be an integral part of the termination module or a separate component when SPDs are installed.
•
Earthing conductor (IEC 60050-604) (K.27): A protective conductor connecting the main earthing terminal or bar to the earth electrode.

•
Earthing network (IEC 60050-826) (K.27): The part of an earthing installation that is restricted to the earth electrodes and their interconnections.

•
Electrical fast transient (IEC 60050-161-02-07) (K.63): A sequence of a limited number of distinct pulses or an oscillation of limited duration.
•
Electronic equipment enclosure (EEE) (K.35): A structure that provides physical and environmental protection for electronic communication equipment, and that:

–
has only one level;

–
has a floor space of no more than about 100 m2;

–
has a need for a.c. mains power service.

•
Electronic equipment cabinet (EEC) (K.35): An EEE for which all installed equipment can be fully accessed from the outside without having to enter an interior area.

•
Electromagnetic compatibility (IEC 60050-161-01-07) (K.63):  The ability of an Equipment or System to function satisfactorily in its electromagnetic environment without introducing intolerable electromagnetic disturbance to anything in that environment.
•
Electromagnetic disturbance (IEC 60050-161‑01‑05) (K.60, K.63): Any electromagnetic phenomenon that may degrade the performance of a device, equipment or system, or adversely affect living or inert matter. Examples include EMF, ESD and EFT
•
Electromagnetic environment (IEC 60050-161-01-01) (K.63):  The totality of electromagnetic phenomena existing at a given location (in general this totality is time dependent and its description may need a statistical approach).
•
Electromagnetic interference (IEC 60050-161-01-06) (K.63): Degradation to the performance of a piece of Equipment caused by an electromagnetic disturbance.
•
Electrostatic discharge (IEC 60050-161-01-22) (K.63): A transfer of electric charge between bodies of different electrostatic potential in proximity or through direct contact.

•
EM interference (K.68): Electromagnetic phenomenon (explained by means of the three types of electromagnetic couplings), which a power plant can create in a neighbouring telecommunication plant and which may cause danger, damage or disturbance, on the latter.
•
Emission (IEC 60050-161‑01‑08) (K.60): The phenomenon by which electromagnetic energy emanates from a source.

•
Enclosure port (K.43, K.48): The physical boundary of the equipment through which electromagnetic fields may radiate or impinge. For plug-in units the physical boundary will be defined by the host equipment.

•
Environmental classification (K.64): The environments considered [by K.64] are classified as follows:


•
Environment Type 1: environment with the floor in wet conditions, sometimes with standing water (for example, manholes, vaults, trenches);


•
Environment Type 2: environment with wet walls and confined working space (for example, vaults) such that the wet wall may be in contact with the person's body and producing (in the case of hand contact with an energized part) a current path different to the hand-to-feet current path;


•
Environment Type 3: environment with confined working space and existing extraneous metallic parts (for example, facilities of other services); during the operations, large area of the metallic parts (e.g., metallic tower for radio link) are in continuous contact with the body.

•
Environment; environmental conditions (K.34): The electromagnetic conditions external to the equipment, to which it is subjected for a certain time. The environmental conditions comprise a combination of single environmental parameters and their severities.

•
Environmental class (K.34): A representation of the environment on locations with similar properties. They are specified and standardised to provide an operational frame of reference for:

–
requirements on the environment;

–
immunity requirements.


The class is described using an envelope of environmental conditions expressed in terms of a number of environmental parameters and their characteristic severities or other characteristics. The environmental parameters specified for the class are limited to those which may affect equipment performance.

•
Environmental parameters (K.34): The environmental parameters present one or more properties of the electromagnetic environment.

•
Equipment (K.62):  The term ‘Equipment' applies to an item that forms a basic building block of a System.  An Equipment is generally supplied to the Telecommunications Operator by a third-party manufacturer and is placed on the market as a separate item.  As a result, an Equipment will have been engineered to meet local EMC requirements, including radiated emissions.

•
Equipment classes (K.66):


•
class I: Equipment where protection against electric shock is achieved by:



1)
using basic insulation; and also



2)
providing a means of connecting to the protective earthing conductor in the building wiring those conductive parts that are otherwise capable of assuming hazardous voltages if the basic insulation fails.


•
class II: Equipment in which protection against electric shock does not rely on basic insulation only, but in which additional safety precautions, such as double insulation or reinforced insulation are provided, there being no reliance on either protective earthing or installation conditions.

•
Equipment under test (EUT) (K.10): The equipment under test may be a line interface in an exchange (or transmission centre) or a piece of transmission or terminal equipment More particularly the term “equipment” will designate an interface circuit connected at the end of a cable.

•
Equipotential bonding (IEC 60050-604) (K.27): Electrical connection putting various exposed conductive parts and extraneous conductive parts at a substantially equal potential.

•
Equipotential bonding bar (EBB) (K.25): An electrically conductive bar whose electric potential is used as a common reference, and to which metallic parts within the installation can be bonded.

•
Equipotential bonding conductor (IEC 60050-604) (K.27): A protective conductor for ensuring equipotential bonding.

•
Equivalent decay time to half value (T2) (ITU-T Lightning Handbooks, Chapter 10) (K.67): The time to half value (T2) of an impulse voltage or current is the time interval between the virtual origin and the first instant at which the voltage or current has decreased to half the peak value. (The virtual origin of an impulse voltage or current is the instant preceding that at which the voltage or current is 30% or 10% of the peak value by a time 0.3 or 0.1•T1 respectively.)

•
Equivalent Isotropically Radiated Power (EIRP) (K.52): The EIRP is the product of the power supplied to the antenna and the maximum antenna gain relative to an isotropic antenna.

•
Equivalent soil resistivity (K.68): Resistivity of homogenous soil representative of the various types of stratified soil present at the location of the considered power and telecommunication plants used for interference management.

NOTE – It is possible to have different values of the equivalent soil resistivity along the plants.
•
Examining period (K.69): Time period in years between the erection of a protective measure and its first inspection or time period between two inspections.

•
Expected loss per damage (() (K.47): Relative amount of expected service loss per damage caused by direct lightning discharge to a telecommunication line.

•
Expected risk of damages (Rp) (K.47): Expected annual loss of service to the telecommunication line due to direct lightning discharges.

•
Exposed structure (K.25): A structure, e.g. telecommunications tower, high building, which needs to be protected against direct lightning strokes.

•
Exposure (K.52): Exposure occurs wherever a person is subjected to electric, magnetic or electromagnetic fields or to contact currents other than those originating from physiological processes in the body or other natural phenomena.

•
Exposure level (K.52): Exposure level is the value of the quantity used when a person is exposed to electromagnetic fields or contact currents.

•
Exposure, non-uniform/partial body (K.52): Non-uniform or partial-body exposure levels result when fields are non-uniform over volumes comparable to the whole human body. This may occur due to highly directional sources, standing waves, scattered radiation or in the near field.
•
External ports (K.44): An external port is a particular interface of the specified equipment, which is directly connected to metallic conductors extending beyond the building or shelter boundary.

•
External telecommunication line (K.54): Telecommunication line, which leaves a telecommunication centre or shelter or customer building.

•
Fail-safe (K.65): A device used in conjunction with an SPC to prevent excessive temperature rise of the SPC. If the SPC reaches a set temperature, due to the current being conducted, the fail-safe will operate and short out the SPC.
•
Failure current (Ia) (K.25, K.47): Minimum peak value of the lightning current giving rise to a direct arc on the cable and causing primary failures.

•
Far field region (K.52, K.61): That region of the field of an antenna where the angular field distribution is essentially independent of the distance from the antenna. In the far-field region, the field has predominantly plane-wave character, i.e., locally uniform distribution of electric field strength and magnetic field strength in planes transverse to the direction of propagation.

•
Fault condition (for power systems) (K.68): Unintentional connection via contact, arc, etc. of an energized conductor to earth or to any earthed metallic object, i.e., shunt fault, or unintended disconnection or breakage of current-carrying conductors (including return path for traction systems), i.e., series fault.
Fault condition also includes cases of a short circuit between any two phases or one phase disconnected ("one phase off").
•
Fault duration (K.68): Time duration for which a single fault condition lasts.
NOTE – The fault duration of a shunt fault is determined by the fault clearance time, which is the time interval between the fault inception and the fault clearance.
•
Frequency of damages (Fp) (K.47): Average annual number of service interruptions in a telecommunication line caused by direct lightning discharges.

•
Frequency of primary failures (Fp) (K.25): Average annual number of expected primary failures in an optical fibre installation due to direct lightning flashes.

•
Frequency of strikes (F) (K.56): number of times per year that lightning strikes a RBS.

•
Front time or rise time (T1) (ITU-T Lightning Handbooks, Chapter 10) (K.67): The front time or rise time T1v of an impulse voltage is defined as 1.67 times the time interval between the instants when the impulse is 30% and 90% of the peak value.
The front time T1i of an impulse current is defined as 1.25 times the interval between the instants when the impulse is 10% and 90% of the peak value.

•
Functional earth (K.66): A functional earth (FE) is used for the purpose of allowing the intended signalling function of telecommunication equipment to be fulfilled. The signalling function may include signalling with earth return.

•
Functional unit (K.38): A grouping of electronic hardware which performs specific functions, but may be connected with other functional units to produce the required subsystem.

•
Gas discharge tube (GDT) (K.12): A gap, or several gaps, in an enclosed discharge medium, other than air at atmospheric pressure, designed to protect apparatus or personnel, or both, from high transient voltages. Also referred to as “gas tube surge arrester”.

•
General population/uncontrolled exposure (K.52): General population/uncontrolled exposure applies to situations in which the general public may be exposed or in which persons who are exposed as a consequence of their employment may not be made fully aware for the potential for exposure or cannot exercise control over their exposure.

•
General public (K..52): All non-workers (see definition of workers in 3.27/K.52) are defined as the general public.

•
Geometric mean radius (r') (K.56): The geometric mean radius of a conductor(s) is the radius of an imaginary tubular conductor of infinitesimal wall thickness without internal magnetic flux that has the same external flux linkage as the total (internal + external) flux linkage of the original conductor(s).

•
Glow current (K.12): The current which flows after spark-over when circuit impedance limits the discharge current to a value less than the glow-to-arc transition current.

•
Glow mode (K.12): This is a semi on-state in the area of the VI curve where only a limited glow current flows and the device has not yet turned on or reached the lowest impedance arc-mode.
•
Glow voltage (K.12): The peak value of the voltage drop across the GDT when a glow-current is flowing. It is sometimes called the glow mode voltage.

•
Glow-to-arc transition current (K.12): The current required for the gas discharge tube to pass from the glow mode into the arc mode.

•
Ground flash density (Ng) (K.25, K.56): Average/probable number of lightning flashes to ground per square kilometre per year, concerning the region where the structure or the optical fibre cable is located (K.25).
•
High current carrying protection components (K.44): A high current carrying protection component is a SPD that is designed to conduct/divert the majority of the surge energy, once it has operated, away from the circuit it is protecting. High current carrying protection components are mainly used as primary protection components, but in some cases may be integrated into the equipment as inherent protection.
•
High frequency (K.42): Should be used to refer to frequencies above 9 kHz. Consequently it embraces all radio frequencies.

•
Holdover voltage (K.12): The maximum d.c. voltage across the terminals of a gas discharge tube under which it may be expected to clear and to return to the high impedance state after the passage of a surge, under specified circuit conditions.

•
Host equipment (K.48): any equipment which has a complete user functionality when not connected to a radio communications equipment, and to which this radio equipment provides additional functionality, and to which connection is necessary for this radio equipment to offer additional functionality, and in which the transceiver part of the radio equipment is physically installed.


NOTE – This also covers any device that would accept a variety of radio modules, where the original user functionality of the host equipment is not effected

•
Immunity (to a disturbance) (IEC 60050-161-01-20) (K.34, K.43, K.48, K.68, K.63): The ability of a device, equipment or system to perform without degradation in the presence of an electromagnetic disturbance.

•
Impulse waveform (K.12): An impulse waveform designated as x/y has a rise time of x s and a decay time to half value of y s as standardised in IEC Publication 60.

•
Impulsive disturbance (IEC 60050-161-02-09) (K.43, K.48): Electromagnetic disturbance which, when incident on a particular device or piece of equipment, manifests itself as a succession of distinct pulses or transients.

•
Induced common mode voltage (K.68): The induced voltage common to all conductors of a group having identical common mode conditions appearing between that group and the earth at a given location of the telecommunication plant (see Figure 2/K.68).
NOTE – The highest common mode voltage generally occurs at one end of a conductor, when the other end of that conductor is earthed.

[image: image14.png]
Figure 2/K.68 – Induced common mode voltage
•
Induced current (K.52): Induced current is the current induced inside the body as a result of direct exposure to electric, magnetic or electromagnetic fields.

•
induced differential mode voltage (K.68): The induced voltage between any two of a specified set of metallic conductors at a given location of the telecommunication plant (see Figure 3/K.68).
NOTE – Usually the voltage of importance is the one between the two conductors of a symmetrical pair. In some cases also the voltage between two different pairs is important.
[image: image15.wmf]  

  


Figure 3/K.68 – Induced differential mode voltage

•
Induced length (K.68): The projection of a telecommunication line on an electric power or electrified traction line from the point at which a telecommunication line comes within the reference influence distance (d) of the electric power or electrified traction line and the subsequent point at which the telecommunication line moves beyond the reference influence distance (see Figure 1/K.68).
NOTE – The interference on the whole line should be examined when a part of the line or the whole line is within the exposure zone.

[image: image16.wmf]  


Figure 1/K.68 – Induced length
•
Induced voltage (K.68): Voltage produced in an induced telecommunication plant through e.m. interference due to one or more inducing power plants.
•
Inducing (K.68): Adjective used to identify the plant producing the e.m. interference and the relevant quantities (inducing line, inducing current, inducing voltage, etc.).
•
Induced (K.68): Adjective used to identify the plant affected by the e.m. interference and the relevant quantities (induced line, induced current, induced voltage, etc.).
•
Induced psophometric voltage (K.53): The induced psophometric voltage in a given point of a telecommunications line caused by a nearby a.c. power or electrified railway line by all the electromagnetic coupling phenomena acting together, is the voltage, Up, in that point appearing between the two wires of the pair given by the expression:
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in which:


Uf :
is the component at frequency “f ” of the voltage due to the presence of the power line and measured between those two wires;


pf :
is the weighting for this frequency given in the weighting table associated with the psophometer specification. The table gives values of pf for the various frequencies, when p800 is equal by convention to 1000.


NOTE – The table of the psophometric weightings is given in the Directives Vol. VI.

•
Induced voltage (K. 53): The induced voltage in a given point of a telecommunications installation is the voltage caused in that point by the electromagnetic coupling with nearby a.c. power or electrified railway line. It can be a voltage to earth if calculated or measured as the difference between the potential caused in that point by all the electromagnetic coupling phenomena acting together, and the potential of earth. It can be a voltage between two metallic elements of the telecommunication installation if calculated or measured as difference between the potentials caused in such two metallic elements (e.g. voltage between the two wires of a pair, wire to sheath voltage, etc.) by all the electromagnetic coupling phenomena acting together.


The frequency is the one used in the area, where the telecommunication plant is located, i.e. 162/3, 50 or 60 Hz.
•
Induced voltage (Vi) (K.56): Peak value of the induced voltage in the telecommunication loops inside the RBS due to the flow of the critical lightning current through the tower.

•
Inductive coupling (K.68): Phenomenon whereby the magnetic field produced by a current-carrying line (inducing conductor(s)) influences another line (induced conductor(s)), the coupling being quantified by the mutual impedance between the two conductors with common earth return. The current carried by the inducing line is the inducing current.

•
Influence distance (K.68): Distance from a power plant at which inductive coupling or capacitive coupling or conductive coupling or a combination of them can produce interference results on a telecommunication plant.
NOTE – From a theoretical point of view, the amount of the influence distance from a power plant tends to infinity: the larger the distance the lower the interference results.
•
Insulated tool (K.64): A tool, such as a screwdriver, scissor or pliers, having an insulated handle, that may be used by service personnel during his operations on telecommunications equipment or cable.

•
Insulation Displacement Connector (IDC) (K.65): An IDC is an interconnecting or terminating element for symmetric pair conductors where the insulation is mechanically displaced during the termination process.


A 2-wire connector is used to connect two wires together.


A 3-wire connector is used to connect a conductor or tap from the main conductor.


A modular connector, or multi-pair connector, is a connector containing more than one termination.


Connectors can be either "dry" or "filled". A filled connector is filled with a grease or a gel to make it moisture resistant.
•
Integral antenna(K.48): antenna which may not be removed during the tests, according to the manufacturer's statement.

•
Intentional emitter (K.52): Intentional emitter is a device that intentionally generates and emits electromagnetic energy by radiation or induction.

•
Inherent protection (K.11, K.44): Inherent protection is that protection which is provided at an equipment interface either by virtue of its intrinsic characteristics or by specific design (or by suitable protection components K.44).

•
Insulation displacement connector (IDC)s (K.55): An Insulation Displacement Connector (IDC) is an interconnecting or terminating element for symmetric pair conductors where the insulation is mechanically displaced during the termination process.


A 2 wire connector is used to connect two wires together.


A 3 wire connector is used to connect a conductor or tap from the main conductor.


A modular connector, or multi pair connector, is a connector containing more than one termination.


Connectors can be either “dry” or “filled”. A filled connector is filled with a grease or a gel to make it moisture resistant.

•
Insulation resistance (K.55, K.65): Insulation resistance is the leakage resistance from one connection point to an adjacent connection point or ground (earth).

•
Interconnecting elements (K.25): Metallic elements connecting metallic sheath(s) or the metallic strength member(s) of optical fibre cable at joints and cable ends.

•
Interference effect (K.68): Consequence of interference on people touching the induced plant and on the induced plant itself or the connected equipment.
•
Interference frame (K.68): The complete interference scenario pertaining to a single plant, to be examined as a whole.

The interference frame of an induced plant contains the induced plant itself and all the plants inducing it. The interference frame of an inducing plant contains the inducing plant itself and all the plants induced by it.

•
Interference result (K.68): Electric quantity able to describe the amount of the interference. An interference result can be evaluated through calculations and measurements.
•
Internal ports (K.44): An “Internal port” is a particular interface of the specified equipment, which is connected to metallic conductors which do not leave the building or shelter. These interfaces connect to cables which interconnect system blocks, see Figure 2/K.44.

•
Isolated bonding network (IBN) (K.27): A bonding network that has a single point of connection (“SPC”) to either the common bonding network or another isolated bonding network. All IBNs considered here will have a connection to earth via the SPC. See Figure 1/K.27 and Figure 2/K.27.

•
Isolated d.c. return (d.c.-I) (K.27): A d.c. power system in which the return conductor has a single point connection to a BN. More complex configurations are possible, see K.27/5.2.

•
Keraunic level or thunderstorm days (Td) (K.25, K.47): Number of days per year in which thunder is heard in a given location.

•
Lightning collection area (K.25): Area of ground surface which has the same annual frequency of direct lightning flashes as the structure or line.

•
lightning protection level (LPL) (K.67): A set of parameters that define protection levels against sources of damage represented by lightning current [K.56].

NOTE – Lightning protection level is used to design lightning protection components (e.g., cross section of conductors, thickness of metal sheets, current capability of SPD, separation distance against dangerous sparking) and to define test parameters simulating the effects of lightning on such components, according to the relevant set of lightning current parameters. Four lightning protection levels (I to IV) are introduced in the IEC 62305 standards. For each LPL, a set of maximum lightning current parameters is fixed (Table 1).

•
LPS (K.40): Lightning Protection System.

•
LPZ (K.40): Lightning Protection Zone.

•
Longitudinal conversion loss (LCL) (K.10): LCL is defined in Recommendation O.9 as the ratio expressed in decibel, of the value of electromotive force impressed in the longitudinal path and the value of the differential mode voltage appearing at the input port of the equipment under test (refer to Figure 2/K.10).



    dB    (applicable for one or two ports network)


When the measurement is made under real conditions, the longitudinal conversion loss is denoted LCLR (see K.10/5.3.2).

•
Longitudinal conversion transfer loss (LCTL) (K.10): LCTL is defined in Recommendation O.9 as the ratio expressed in decibel, of the value of electromotive force impressed in the longitudinal path and the value of the differential mode voltage appearing at the output port of the equipment under test (refer to Figure 2/K.10).



    dB    (applicable for two port network only)
•
Longitudinal electromotive force (emf, EL1) (K.10): A source or a phasor sum of sources acting in a loop composed of one or more conductor(s) and return path, usually earth or local zero voltage reference points.

•
Longitudinal path (K.10): The term longitudinal path is applied to any loop with reference earth return. By definition, such a circuit is totally unsymmetric.

•
Low frequency (K.42): Should be used to refer to frequencies below 9 kHz.

•
Main earthing terminal (IEC 60050-604) (K.27): A terminal or bar provided for the connection of protective conductors, including equipotential bonding conductors and conductors for functional earthing, if any, to the means of earthing.

•
Maintenance (IEC 60050-191-07-01) (K.69): Combination of all technical and administrative actions, including supervision actions, intended to retain an item in, or restore it to, a state in which it can perform a required function.

•
Malfunction (K.68): Type of disturbance related to equipment installed along an induced telecommunication plant, resulting in loss of capability of equipment to initiate or sustain a manufacturer's declared function or the initiation of equipment emissions in excess of electromagnetic compatibility design limits.

•
Management voltage (K.68): General name encompassing all the induced voltages to be used to evaluate if an interference situation is acceptable, i.e.:
· the limit values related to danger of people working on the telecommunication plant;

· the limit value related to noise;

· the minimum resistibility voltage level of the equipment connected to the telecommunication plant;

· the minimum insulation withstand voltage level of the telecommunication plant;

the minimum immunity voltage level of the equipment connected to the telecommunication plant.
•
MCBN (K.40): The Minimum Common Bonding Network against LEMP configuration required for protection against LEMP at a telecom centre. Additional bonding may be installed to improve the behaviour against LEMP to reduce the risk of damage. As stated in various clauses of this Recommendation, the efficiency of these enhancements may be estimated with Recommendation K.39.

•
Mesh-BN (MBN) (K.27): A bonding network in which all associated equipment frames, racks and cabinets, and usually, the d.c. power return conductor, are bonded together as well as at multiple points to the CBN. Consequently, the mesh-BN augments the CBN. See Figure 1/K.27 and Figure 2/K.27.

•
Mesh-IBN (K.27): A type of IBN in which the components of the IBN (e.g. equipment frames) are interconnected to form a mesh-like structure. This may, for example, be achieved by multiple interconnections between cabinet rows, or by connecting all equipment frames to a metallic grid (a “bonding mat”) extending beneath the equipment. The bonding mat is, of course, insulated from the adjacent CBN. If necessary the bonding mat could include vertical extensions, resulting in an approximation to a Faraday-cage. The spacing of the grid is chosen according to the frequency range of the electromagnetic environment. See Figure 1/K.27 and Figure 2/K.27.
•
Metallic symmetric conductors (K.46): Transmission media consisting of a pair of twisted wires balanced with respect to earth, usually assembled in groups in order to form a telecommunication cable.

•
Minimum representative system (K.38): The minimum representative system is representative of installed systems in terms of function (which includes at least one of each functional unit type) and electromagnetic radiation characteristics. This shall be equipped to at least the minimum configuration which could be offered for sale for use as an actual system. It excludes any operational equipment connected for the purpose of monitoring or system measurements and which are connected for a temporary period. An example of how the EUT is to be selected is given in Figure 1/K.38.

•
Mobile phone (K.49): Portable terminal equipment used for communication and connecting to a fixed telecommunication network via a radio interface.

•
Multistage protection (K.11): Multistage protection is the application of sequential protection stages to achieve the intended overall protection level. The location and level of each stage must be co-ordinated.

•
Near-field region (K.52, K.61): The near-field region exists in proximity to an antenna or other radiating structure in which the electric and magnetic fields do not have a substantially plane-wave character but vary considerably from point to point. The near-field region is further subdivided into the reactive near-field region, which is closest to the radiating structure and that contains most or nearly all of the stored energy, and the radiating near-field region where the radiation field predominates over the reactive field, but lacks substantial plane-wave character and is complicated in structure.


NOTE – For many antennas, the outer boundary of the reactive near field is taken to exist at a distance of one-half wavelength from the antenna surface.

•
Network boundary (K.66): This is the point of demarcation between the operator's network and the customer's (private) network.

•
Network cable (K.60): The cable infrastructure (transmission line) used to connect together telecom installations, systems and telecom terminal equipment. The network cable will normally end at a Network Termination Point (NTP). At this point, telecom terminal equipment or telecom systems or installations are attached. The network cable may also include in-premises extension cables or LAN cables.

•
Network termination point (K.66): The physical point at the boundary of a network intended to accept the connection of a terminal equipment or to be interconnected to another network (see IEC/TR 62102 [13]).

•
Network termination unit (K.66): Operator owned equipment that forms the network boundary.

•
Neutral conductor (N) (IEC 60050-604) (K.27): A conductor connected to the neutral point of a system and capable of contributing to the transmission of electrical energy.

•
New functional module (K.38): A replacement and/or addition for any grouping or arrangement of electronic hardware (with its associated mechanical packaging and interconnections), which enhances or improves the system operation.

•
Noise (K.68): Type of disturbance which produces a reduction in the quality of a voice-based service, which is offered by the induced telecommunication plant.
•
Nominal alternating discharge current (K.12): For currents with a frequency of 15 Hz to 62 Hz, the alternating discharge current which the gas discharge tube is designed to carry for a defined time.

•
Nominal d.c. spark-over voltage (K.12): The voltage specified by the manufacturer to designate the gas discharge tube (type designation) and to indicate its application with respect to the service conditions of the installation to be protected. Tolerance limits of the d.c. spark-over voltage are also referred to the nominal d.c. spark-over voltage.

•
Nominal impulse discharge current (K.12): The peak value of the impulse current with a defined wave-shape with respect to time for which the gas discharge tube is rated.

•
Non-directly earthed power sys (K.57): HV and MV power systems, whose neutral is connected to earth through a high impedance (resistor or inductor), or arc extinguishing (Petersen) coil or isolated.

•
Normal operation (K.68): Operation of any system, which is deemed to be fault free. Transient phenomena due to switching taking place on power systems are considered to be normal.
•
Passive reduction system (PRS) (K.69): A Passive reduction system uses a step-down-transformer to compensate induced voltages in telecommunication cable system. It consists of an iron core with a primary winding (the grounded cable sheath or a pilot conductor) and a corresponding number of secondary windings. In general, the secondary windings are shielded telecommunication cables.

•
Peak value (xp) (ITU-T Lightning Handbooks, Chapter 10) (K.67): The peak value (xp) of a surge voltage/current is defined as the maximum value observed during the surge.

•
PEN conductor (IEC 60050-604) (K.27): An earthed conductor combining the functions of both protective conductor and neutral conductor.

•
Period (K.43, K.48): A unit of duration equal to one cycle of AC supply frequency (used in IEC 61000-4-11).

•
Physically large system (K.38): A group of racks functionally connected to form a commercially specified system, which has a total dimension exceeding that which is practical for testing on a conventional 10 m test site.

•
Plug-in radio device (K.48): equipment, including slide-in radio cards, intended to be used with or within a variety of host systems, using their control functions and power supply.

•
Plant (K.68): A part of a system which is involved in an e.m. interference problem with one or more plants of other systems:
–
a plant may be a power line connecting two substations or a substation (power plant);
–
a plant may be a traction line connecting two railway stations or a feeding station 


(power plant);
– 
a telecommunication line connecting two exchanges or connecting an exchange to


several customers through a single cable from the exchange, which is subdivided in 


several branches at cabinets (telecommunication plant).
•
Port (K.42, K.43, K.48): Is a particular interface of the equipment which couples this equipment with or is influenced by the external electromagnetic environment. The enclosure port is the physical boundary of the equipment which provides for radiated and electrostatic discharge energy transfer, whereas the AC power port, the DC power port and the signal/control port provide for conducted energy transfer. (See Figure1/K.43 or K.48).

•
Ports in telecommunication (indoor port, outdoor port, enclosure port, DC power port, AC power port) (K.43, K.48): – See Figure 1/K.43
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•
Psophometric voltage or current (K.68): The psophometric voltage or current is the voltage or current on a telephone line (common or differential mode),  Up, or Ip, given by the expression:


Up = 
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in which:

Uf or If
is the component at frequency f of the voltage [V] or of the current [A];

pf
is the weighting for this frequency, reflecting the responsiveness of the human ear to this frequency, given in the weighting table associated with the psophometer specification. The table in Annex A gives values of pf for the various frequencies, when p800 is equal by convention to 1000.
•
Potential Grading Earth (PGE) (K.57): Potential grading earth is an electrode system laid at small depth around the equipment cabinet(s) for controlling the step and touch voltages. It is bonded to both the tower and the cabinet(s) earth.

•
Power Density (S) (K.52): Power flux-density is the power per unit area normal to the direction of electromagnetic wave propagation, usually expressed in units of Watts per square metre (W/m2).


NOTE – For plane waves, power flux-density, electric field strength (E), and magnetic field strength (H) are related by the intrinsic impedance of free space, [image: image23.wmf]W

=

377

0

h

. In particular,



[image: image24.wmf]EH

H

E

S

=

=

=

2

0

0

2

h

h



where E and H are expressed in units of V/m and A/m, respectively, and S in units of W/m2. Although many survey instruments indicate power density units, the actual quantities measured are E or H.

•
Power density, average (temporal) (K.52): The average power density is equal to the instantaneous power density integrated over a source repetition period.


NOTE – This averaging is not to be confused with the measurement averaging time.

•
Power density, peak (K.52): The peak power density is the maximum instantaneous power density occurring when power is transmitted.

•
Power density, plane-wave equivalent (Seq) (K.52): The equivalent plane-wave power density is a commonly used term associated with any electromagnetic wave, equal in magnitude to the power flux-density of a plane wave having the same electric (E) or magnetic (H) field strength.

•
Power supply (K.48): A power source to which telecommunication equipment is intended to be connected.

•
Power system (K.68): General expression encompassing, in this Recommendation, both electric power systems and electrified traction systems..

•
Pilot conductor (K.69): Grounded wire, grounded on both sides of the influenced path to get the steering voltage for the control winding of the ARS or PRS. 

•
Primary failures (K.25): Damage caused by a lightning strike in a telecommunications line that has caused, as a consequence, the interruption of service.

•
Primary (or extrinsic) SPD (K.36): An SPD capable of diverting or arresting a considerable portion of the surge energy away from the system it is protecting. They are generally installed at the cable entrance to a building, on the MDF or at the equipment/cable interface.

•
Primary protection (K.11): Primary protection is applied at the location where it may prevent most of the stressful energy from propagating beyond the designated interface.

•
Primary Protection (K.44): Primary protection is applied using an SPD to protect an interface of the equipment, at the location where it diverts most of the stressful energy from propagation into the equipment. This SPD must be accessible, removable and connected to equipotential bonding.

•
Probabiliy Distribution (K.62): The Probability Distribution of an unknown, continuous variable, x, that exists within the range xmin 
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 xmax is written as p(x).  The Probability Distribution quantifies the probability (i.e. the relative frequency of occurrence) with which the variable will exist within the range x and x + dx.

By definition,
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•
Protection circuit (PCT) (K.65): A protection circuit contains one or more SPCs or PCs. It may include a printed circuit board.
•
Protection co-ordination (K.44): The act of ensuring that all the protection elements, internal and external to the equipment, react in such a way so as to limit the amount of energy, voltage or current to levels such that damage does not occur to protection elements or equipment.

•
Protective conductor (PE) (IEC 60050-604) (K.27): A conductor required by some measures for protection against electric shock by electrically connecting any of the following parts:

–
exposed conductive parts;

–
extraneous conductive parts;

–
main earthing terminal;

–
earth electrode;

–
earthed point of the source or artificial neutral.

•
Protection factor of SPD (Kp) (K.46, K.47): Factor taking into account the effect on a given node of SPD's installation in that node.

•
Protection holder (K.65): A component used to support and electrically connect to a protection circuit (PCT). The protection holder and PCT may be integral (not separable). The combination of protection holder and PCT is an SPD. Different holders may be required for matching to the different types of termination modules. The termination module and SPD may also be integral (not separable).

•
Protective component (PC) (K.65): A protective component is any component used in a PCT which cannot be classified as an SPC. Examples of PCs are resistors, PTCs and fail-safes.
•
Public network interface (ISO/IEC 11801) (K.50): A point of demarcation between public and private network. In many cases the public network interface is the point of connection between the network provider's facilities and the customer premises cabling.
•
Pulse (IEC 60050-161-02-02) (K.34, K.43, K.48): An abrupt variation of short duration of a physical quantity followed by a rapid return to the initial value.

•
Radiated emission (IEC 60050-161-01-08) (K.63): The phenomenon by which energy in the form of electromagnetic waves emanates from a source into space (energy transferred through space in the form of electromagnetic waves).
•
Radio base station (RBS) (K.56): installation intended to provide access to the telecommunication system by means of radio waves.

•
Radio communications equipment (K.48): telecommunications equipment which includes one or more radio transmitters and/or receivers and/or parts thereof for use in a fixed, mobile or portable application. It can be operated with ancillary equipment but if so, is not dependent on it for basic functionality.

•
Radio frequencies (RF) (K.34, K 43, K.48): The frequency range above 9 kHz.

•
Radio frequency (RF) (K.61): Any frequency at which electromagnetic radiation is useful for telecommunication. 


NOTE – In this publication, radio-frequency refers to the frequency range 9 kHz – 300 GHz allocated by ITU-R Radio Regulations.

•
Radio (frequency) disturbance (IEC 60050-161‑01‑13) (K.60): Electromagnetic disturbance having components within the radio frequency range.

•
Reference circuit representation (K.10): Figure 1/K.10 gives a general representation of a telecommunications circuit showing the different transmission paths involved in the noise generation mechanism.




•
Reference earth (K.53, K.54): A point in the soil, whose electrical potential is presumed to be zero. This concept is used both in the calculation and measurement of voltages, considered as difference of the potential induced in the telecommunication plant and the potential of the soil.

•
Reference fault duration (K.68): The duration of the longest current interruption time of the associated circuit-breaker(s) for elimination of fault current in the case of correct operation of protection. When high impedance earth faults should also be considered, the reference earth fault duration is associated with the longest interruption time for the elimination of at least 65% of the total number of earth faults.
NOTE – The correct operation of protection means the initiation of a tripping signal and other commands from a protection in the intended manner in response to a power system fault or other power system abnormality and the operation of the circuit breaker(s) correspondingly to the tripping signal.

•
Reference influence distance (K.68): Maximum distance from a power plant at which exposure to interference must be considered.
NOTE – From the practical point of view, it is unnecessary to consider in this Recommendation distances greater than the reference influence distance.
•
Repair (K.69): That part of a corrective maintenance in which manual actions are performed on the item to re-establish a required function.

•
RFT circuit (K.50): A circuit, other than SELV or TNV circuit, intended for the supply of power to equipment via a paired-conductor network, and which is so designed and protected that under normal operating and single fault conditions the voltages or currents do not exceed defined values. The circuit in the equipment that receives power from an RFT circuit is also considered to be an RFT circuit.

•
RFT-C circuit (K.50): A current limited RFT circuit. The detailed characteristics of an RFT-C circuit are described in Annex B/K.50. 

•
RFT-C circuit (K.64): A Remote feeding telecommunication circuit, that is so designed and protected that under normal operating conditions and single fault conditions, the currents in the circuit do not exceed defined values.


NOTE – The current limit values under normal operating and single fault conditions are specified in ITU-T Rec. K.50 or IEC 60950-21.
•
RFT-V circuit (K.50): A voltage limited RFT circuit. The detailed characteristics of an RFT-V circuit are described in Annex A/K.50.
•
RFT-V circuit (K.64): A Remote feeding telecommunication circuit that is so designed and protected that under normal operating conditions and single fault conditions, the voltages are limited and the accessible area of contact is limited.
NOTE – The voltage limit values under normal operating and single fault conditions are specified in ITU-T Rec. K.50 or IEC 60950-21.

•
Relative field pattern (K.52): The relative field pattern f() is defined in this document as the ratio of the absolute value of the field strength (arbitrarily taken to be the electric field) to the absolute value of the maximum field strength . It is related to the relative numeric gain (see 3.22) as follows:
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•
Relative numeric gain (K.52): The relative numeric gain F() is the ratio of the antenna gain at each angle and the maximum antenna gain. It is a value ranging from 0 to 1. It is also called antenna pattern.

•
Remote power feed (K.44): A remote power feed is a power feed provided by symmetric signal pairs or inner conductors of coaxial circuits simultaneously used for signal transmission. The supply of the operating voltage to customer terminal equipment is not a remote power feed”.

•
Removable antenna (K.48): antenna which may be removed for the test according to the manufacturer statement.

•
Residual voltage (K.12)XE "residual voltage": See “Discharge voltage (K.12)”.

•
Resistibility (K.44, K.68): Resistibility is the ability of telecommunication equipment or installations to withstand, in general without damage, the effects of overvoltages or overcurrents, up to a certain, specified extent, and in accordance with a specified criterion.


NOTE – Criteria for damage are set in clause 9/K.44

•
Ring bonding-bus (K.35): A bonding-bus whose conductors form a closed, connected ring.

•
Rise time (of a pulse) (IEC 60050-161-02-05) (K.34): The interval of time between the instants at which the instantaneous value of a pulse first reaches a specified lower value and then a specified upper value.


NOTE – Unless otherwise specified, the lower and upper values are fixed at 10% and 90% of the pulse magnitude.

•
Risk of primary failures (Rd) (K.25): Probable average annual loss of function in the optical fibre installation due to direct lightning flashes.

•
Rural area (K.68): Area, which has a low density of local metallic structures in direct electric contact with soil.
•
SA assembly (SAA) (K.28): One or more SAs assembled into a housing in such a way as to form a readily identifiable, purchasable and testable unit. The function of an SAA is to divert overvoltages to earth, when installed in a protector. Examples of SAA are shown in Figure I.1/K.28.

•
Secondary (or intrinsic) SPD (K.36): An SPD capable of handling lower energy surges than a primary SPD, that may be used without a primary SPD in less vulnerable situations, but acts in such a way as to remove residual surge energy that the primary let through. In the majority of cases they are part of the equipment being protected (intrinsic), but can be incorporated as part of a protection module (secondary).

•
Secondary protection (K.11): Secondary protection is applied subsequent to the primary protection. It may be provided by inherent protection.

•
SELV circuit (IEC 60950) (K.50): A secondary circuit which is so designed and protected that, under normal and fault conditions, its voltages do not exceed a safe value.

•
Semi-conductor arrester (SA) (K.28): A semi-conductor device that is intended to go low impedance when the voltage across two terminals exceeds a defined value, and go high impedance when that voltage is removed.

•
Semi-controlled environment (K.65): An attempt has been made to control the environment by passive means, e.g., by sealing to reduce the probability of water ingress, or by ventilation to reduce the probability of water condensation.
•
Service personnel (IEC 60950) (K.50, K.64): Persons having appropriate technical training and experience necessary to be aware of hazards to which they are exposed in performing a task and of measures to minimise the danger to themselves or other persons.

•
Severe situation (K.68): The case where the aspects characterizing the typical situation of the e.m interference due to power systems are not applicable is referred to as a severe situation. A severe situation is characterized by the following aspects:

· the working conditions are such that current paths hand-to-hand, hand-to-feet, hand-to-chest and hand-to-hip are to be considered;

· the source impedance value is assumed to be zero;

the admissible current is the one given in IEC/TS 60479-1:2005,Figure 20, curve c1.
•
Sheath breakdown current (Is) (K.25, K.47): Minimum current flowing in the metallic sheath which causes breakdown voltages between metallic elements inside the cable core and the metallic sheath, thus leading to primary failures.

•
Shielded cable (K..46): Group of one or more pairs of twisted wires balanced with respect to earth, assembled together and covered by a metallic sheath.

•
Shielded node (K..46): Reference point of the telecommunication line where the cable(s) is (are) shielded.

•
Shielding effectiveness (K.34, K.43, K.48): For a given external source, the ratio (usually expressed in dB) of electric or magnetic field strength at a point before and after the placement of the shield in question.

•
Shielding factor (() (K.56): Factor that represents the attenuation in the induced voltage in the telecommunication loops inside the RBS due to the shielding action of the CBN conductors.

•
Short--term exposure (K.52): The term short-term exposure refers to exposure for a duration less than the corresponding averaging time.

•
Signal Earth Conductor (K.31): The signal earth conductor (SE) is used for the purpose of allowing the intended signalling function of telecommunication equipment to be fulfilled. The signalling function may include signalling with earth return. The function of a protective earth conductor (PE) and of a SE conductor may be comprised simultaneously by one and the same conductor, if it is designed to the rules imposed on it by safety requirements.

•
Signalling network (K.66): A network with a dedicated purpose, not carrying public services to third parties and which is constructed as a telecommunication network.

•
Single point connection (SPC) (K.27): The unique location in an IBN where a connection is made to the CBN. In reality, the SPC is not a “point” but, of necessity, has sufficient size to accommodate the connection of conductors. Usually, the SPC takes the form of a copper bus-bar. If cable shields or coaxial outer conductors are to be connected to the SPC, the SPC could be a frame with a grid or sheet metal structure. See Figure 1/K.27 and Figure 2/K.27.

•
SNR margin (K.48): The modem's estimate of the maximum amount by which the receiver noise (internal and external) could be increased without causing the modem BER to fail the BER requirement.

•
Source of damage (K.67): The source of damage depends on the position of the point of strike relative to the line being considered:

–
Source of damage S1: flashes to the structure (the exchange or the customer's building or remote site) where the telecommunication or the signalling line enters;

–
Source of damage S2: flashes near the structure (the exchange or the customer's building or remote site) where the telecommunication or the signalling line enters;

–
Source of damage S3: flashes to the telecommunications line entering the structure (the exchange or the customer's building or remote site);

–
Source of damage S4: flashes near the telecommunication line entering the structure (the exchange or the customer's building or remote site).

•
Spark-over (K.12): An electrical breakdown of a discharge gap of a gas discharge tube. Also referred to as “breakdown”.

•
Spark-over voltage (K.12): The voltage which causes spark-over when applied across the terminals of a gas discharge tube.

•
Spark-over voltage, d.c. (K.12): The voltage at which the gas discharge tube sparks over with slowly increasing d.c. voltage.

•
Spark-over voltage, impulse (K.12): The highest voltage which appears across the terminals of a gas discharge tube in the period between the application of an impulse of given wave-shape and the time when current begins to flow.

•
SPC window (SPCW) (K.27): The interface or transition region between an IBN and the CBN. Its maximum dimension is typically 2 metres. The SPC bus-bar (SPCB), or frame, lies within this region and provides the interface between IBN and CBN. Conductors (e.g. cable shields or d.c. return conductors) that enter a system block and connect to its IBN must enter via the SPCW and connect to the SPC bus-bar or frame. See Figure 1/K.27 and Figure 2/K.27.
•
Specific absorption (SA) (K.52, K.61): Specific absorption is the quotient of them incremental energy (dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given density ([image: image29.wmf]m
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The specific absorption is expressed in units of joules per kilogram (J/kg).

•
Specific absorption rate (SAR) (K.52, K.61): The time derivative of the incremental energy (dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given mass density ([image: image31.wmf]m
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SAR is expressed in units of watts per kilogram (W/kg).


SAR can be calculated by:



[image: image33.wmf]s

r

r

s

m

m

J

SAR

dt

dT

c

SAR

E

SAR

2

2

=

=

=



where:


E :
is the value of the electric field strength in body tissue in V/m


( :
is the conductivity of body tissue in S/m


m :
is the density of body tissue in kg/m3

c :
is the heat capacity of body tissue in J/kgºC
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:
is the time derivative of temperature in body tissue in C/s

J :
is the value of the induced current density in the body tissue in A/m2
•
Specific Energy (K.44): Specific energy Wsp is a measure of the energy available from power induction or power frequency earth potential rise and is equal to the energy that would be dissipated in a resistor of 1 (. It is defined as the square of the induced current (Ia.c.) multiplied by the time t that the current flows:



Wsp = (Ia.c.)2 * t


The specific energy from a test generator is determined by applying a short circuit to the output terminal of the generator.

•
Special test protector (K.44): The special test protector is a component or circuit used to replace the agreed primary protector for the purposes of confirming co-ordination. The special test protector ensures that the voltage at the input of the equipment will be higher during the test than in service and provides a level of guarantee that the equipment will be protected by the addition of primary protection.

•
Stand-alone radio equipment (K.48): equipment that is intended primarily as communications equipment and that is normally used on a stand-alone basis.

•
Standard measurement distance (K.60): Measurement distance for which limits for disturbance emissions are specified in this Recommendation. The measurement distance is taken as a straight line rectangular from the telecommunication cable tract (or its projection to the floor level), from the boundary of the premises, office, or flat, or from the exterior wall of the building hosting the network concerned, to the measuring antenna reference point. This reference point can be:

–
the outer circumference of the coil of a loop antenna used for measurements of the magnetic component of electromagnetic fields; or

–
the balun, in case of a broadband dipole, or the reference point of a logarithmic‑periodical or horn antenna referred to for calibration purposes.

•
Stand-by-mode (K.49): For a mobile phone indicates the status in which mobile phone is when a telecommunication is not active.

•
Star IBN (K.27): A type of IBN comprising clustered or nested IBNs sharing a common SPC. See Figure 1/K.27 and Figure 2/K.27.

•
Steepness of the front, or rate of rise (S) (ITU-T Lightning Handbooks, Chapter 10) (K.67): The steepness of the front, or the rate of rise, (S) is the average rate of change of the voltage or current. It can be determined by the ratio between the peak value xp and the front time T1:
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•
Striking distance (D) (K.25, K.47): Distance from a buried cable that, when multiplied by 2, by the line length (L) and the ground flash density (Ng), gives the direct lightning flash frequency (Nd) of the cable.

•
Subscriber line circuit (SLIC) (K.39): A printed circuit board containing subscriber line functions and placed in an exchange at the interface to the external telecommunication lines.

•
Subsystem (K.38): A grouping of functional units which perform specific functions within the host system and which communicate with other equipment via well-defined interfaces and protocols.

•
Surge (K.46): Overvoltage and/or overcurrent of a transient nature that may be imposed on a conductor as a consequence of an electromagnetic disturbance.

•
Surge (K.65) (K.67): Temporary excessive voltage or current, or both, coupled on a telecommunication line, from an external electrical source.


NOTE 1 – Typical electrical sources are lightning and AC/DC power systems.


NOTE 2 – Electrical source coupling can be one or more of the following: electric field (capacitive), magnetic field (inductive), conductive (resistive), electromagnetic field.

•
Surge due to lightning (K.67): A surge which is caused by lightning through any type of electromagnetic (conductive, inductive and capacitive) coupling. 

NOTE – It is characterized by the following five parameters: peak value, front time (T1), time to half value, T2, (or time parameters T1/T2), steepness, and specific energy.

•
Surge protective component (SPC) (K.65): Constitutes part of a surge protective device which cannot be physically divided into smaller parts without losing its protective function [MOD IEC 60050-151-11-21]

NOTE – The protective function is non-linear, amplitude restriction effectively begins when the amplitude attempts to exceed the predetermined threshold value of the component.
•
Surge protective device (SPD) (K.25, K.36, K.39, K.40, K.44, K.46): A device that is intended to mitigate surge overvoltages and overcurrents of limited durations. It may consist of a single component or have a more complex design, where several functions are integrated. It contains at least one non-linear component.

•
Surge protective device (SPD) (K.65) (K.67): Device that restricts the voltage of a designated port or ports, caused by a surge, when it exceeds a predetermined level.


1)
Secondary functions may be incorporated, such as a current limiting device to restrict a terminal current.


2)
Typically, the protective circuit has at least one non-linear voltage-limiting surge protective component.


3)
An SPD is a combination of a protection circuit and holder.

•
Surge protection level (SPL) (K.67): Peak values and waveshape of the expected dangerous surge voltages or currents which could appear in different points of the telecommunication networks due to the lightning current as source of damage.

NOTE – Three Surge Protection Levels (I to III) are introduced in this Recommendation. For each SPL, the peak values and the waveshape of the expected dangerous surge voltages and currents are estimated.

•
Surge (voltage) (IEC 60050-161-08-11) (K.43, K.48): A transient voltage wave propagating along a line or a circuit and characterised by a rapid increase followed by a slower decrease of the voltage.

•
System (K.62): The term ‘System' applies to that item formed from the integration of many items of Equipment, all at the same physical location, to deliver a defined function.  All cables used to interconnect the constituent Equipment that together form the System are also part of the System.  All interconnect cables that connect a System with other Systems are not considered part of the System

•
System (K.68): Generic word to encompass all the elements, parts, equipment connected together, of a given technology (electric power system, electrified traction system, telecommunication system).
•
System (K.38): A set of subsystems which, when connected together, produce a fully operational product and is intended to be marketed as such.

•
System block (K.27): All the equipment whose frames and associated conductive parts form a defined BN. See Figure 1/K.27 and Figure 2/K.27.

•
System Emission Level (K.62): The emission level of the System, generated through the superposition of the emissions radiated at the common frequency by the System’s constituent Equipment.


Within this Recommendation, this term is represented mathematically as ES.
•
Telecommunication centre (K.48): Electromagnetic environment of telecommunication centre is described in Recommendation K.34.
•
Telecommunication centre (K.44): A telecommunication centre is a telecommunication facility where the earthing and bonding is in accordance with Recommendation K.27.

•
Telecommunication installation (K.60): A combination of equipment, systems, finished products and/or components assembled and/or erected by an assembler/installer at a given place to operate together to perform a specific task.
•
Telecommunication network (K.48): A network operated under a licence granted by a national telecommunications authority which provides telecommunications between network termination points (NTPs) (i.e. excluding terminal equipment beyond the NTPs).
•
Telecommunication network (K.60): Entirety of equipment (comprising any combination of the following: network cable, telecom terminal equipment and telecom system or telecom installation) that are indispensable to ensure normal intended operation of the telecommunications network.
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Figure 1/K.60 – Diagram showing alignment of definitions to 
a typical telecommunication access network

•
Termination component (K.44): A termination component is a component used to simulate the connection of associated equipment to a tested or untested port.

•
Termination module (K.65): A termination module is a component used for terminating cable conductors and it contains one or more of the following components:


•
an insulation displacement terminal or conductor terminal;


•
contacts;


•
test port; and/or


•
contacts for at least one SPD. Requirements for SPDs are given in IEC 61643-21.


Termination modules can be either "dry" or "filled". A filled termination module is filled with a grease or a gel to make it moisture resistant. There are three types of termination modules in use (see Figure 3-1/K.65).

•
Termination module; connection-type (K.65): Line side and cross-connect side are permanently connected. Only overvoltage limiting SPDs may be used.

•
Termination module; disconnection-type (K.65): Line side and cross-connect side are connected via a disconnectable contact. This allows the use of a test plug to open circuit the line and to allow testing in either direction. SPDs to limit overvoltages and to limit surge currents may be used.

•
Termination module; switching-type (K.65): Line side and cross-connect side are only connected when a shorting plug is inserted. As in 3.1.15.2/K.65, a test plug and an SPD may be used.
•
Test current (It) (K.25, K.47): Minimum current injected by arc into the cable metallic sheath that causes a primary failure due to thermal or mechanical effects.

•
Test frequency (K.54): The test frequency is the fundamental power frequency used in the area, where the telecommunication plant is located, i.e. 16 ⅔, 50 or 60 Hz.

•
Test port (K.65): A test port is a port that allows a probe to make contact with the terminated conductor, either via an exposed terminal or a gel socket, without having to remove the conductor or damage the conductor insulation.
•
Test site (K.38): This should be an OATS, with reflecting ground plane, or a suitable chamber with reflecting ground plane.

•
Thunderstorm days or keraunic level (Td) (K.25): Number of days per year in which thunder is heard in a given location.

•
TNV circuit (IEC 60950) (K.50, K.64): A circuit to which the accessible area of contact is limited and that is so designed and protected that, under normal operating and single fault conditions, the voltages do not exceed specified limiting values.


TNV circuits are classified as TNV-1, TNV-2 and TNV-3 circuits.

•
TNV-1 circuit (IEC 60950) (K.50): A TNV circuit:

–
whose normal operating voltages do not exceed the limits for an SELV circuit under normal operating conditions;

–
on which overvoltages from telecommunication networks are possible.

•
TNV-2 circuit (IEC 60950) (K.50): A TNV circuit:

–
whose normal operating voltages exceed the limits for an SELV circuit under normal operating conditions;

–
which is not subject to overvoltages from telecommunication networks.

•
TNV-3 circuit (IEC 60950) (K.50): A TNV circuit:

–
whose normal operating voltages exceed the limits for an SELV circuit under normal operating conditions;

–
on which overvoltages from telecommunication networks are possible.
•
Tolerable frequency of damage (Ft) (K.56): maximum number of times per year that lightning strikes are allowed to damage a RBS.

•
Tolerable frequency of primary failures (Fa) (K.25): Average annual frequency of primary failures in an optical fibre installation not requiring additional protective measures.

•
Tolerable risk of damages (Rt) (K.47): Maximum level of risk of damages not requiring additional protective measures.

•
Tolerable risk of primary failures (Ra) (K.25): Maximum level of the risk of primary failures (Rd) due to direct lightning flashes not requiring additional protective measures.

•
Tower factor (() (K.56): Factor that represents the fraction of the lightning current that flows through the bundle formed by the telecommunication conductors along the RBS tower.

•
Transfer factor (() (K.56): Factor that represents the fraction of the induced voltage in the telecommunication loops inside the RBS that is transferred to the inside unshielded cables.

•
Transient (adjective or noun) (IEC 60050-161-02-01) (K.34, K.43, K.48): Pertaining to or designating a phenomenon or a quantity that varies between two consecutive steady states during a time interval that is short compared with the time scale of interest.

•
Transmission mode (K.49): For a mobile phone indicates the status in which mobile phone is when a telecommunication is active.

•
Transverse voltage (K.12): For a gas discharge tube with several gaps, the difference of the discharge voltages of the gaps assigned to the two conductors of a telecommunications circuit during the passage of discharge current.

•
Tributary signal (K.48): Digital signal related to the transmission of data at a bit rate defined by ITU-T Recommendation and coming from a multiplexer equipment; e.g. a signal at 2.048 Mbit/s in line with G.703.
•
Trunk Network (K.44): A part of the telecommunication system that is located between two telecommunication centres.

•
Typical situation (K.68): The typical situation of the e.m. interference due to power systems is characterized by the following aspects:

· the work on telecommunication plant is carried out by trained and experienced personnel;

· the working conditions are such that only current paths hand-to-hand and hand-to-feet are to be considered;

the admissible current is the one given in IEC/TS 60479-1:2005,Figure 20, curve c2
•
Unbalance about reference conductor (K.10): The unbalance about reference conductor (earth or any other reference conductor) is the difference between the common mode parameters of the different paths of transmission loop. The unbalance may be characterised by a difference between series impedances or shunt admittances.


The term balance is generally used as a factor of quality of the installation regarding the unwanted effects of conversion.

•
Unbundling (K.59): Condition where multiple services, provided by more than one Operator, share the same metallic cable.
•
Unintentional emitter (K.52): An unintentional emitter is a device that intentionally generates electromagnetic energy for use within the device, or that sends electromagnetic energy by conduction to other equipment, but which is not intended to emit or radiate electromagnetic energy by radiation or induction.

•
Unit under test (K.65): Unit under test (UUT) is a generic term sometimes used to describe the part being tested. 

•
Unshielded cable (K.46): Group of one or more pairs of twisted wires balanced with respect to earth and assembled together without a metallic sheath.

•
Unshielded node (K.46): Reference point of the telecommunication line where the cable(s) is (are) unshielded.

•
Unwanted disturbance emission (K.60): Component of a wanted signal caused by wire‑bound currents or voltages that unintentionally emanates from the conductor and may interfere with radio communication services or applications through inductive or capacitive coupling (near field) or electromagnetic wave propagation (far field).

•
Unwanted emission (IEC 60050-161‑01‑03) (K.60): A signal that may impair the reception of a wanted (radio) signal.

•
Urban area (K.68): Area, which contains a high density of local metallic structures in direct electric contact with soil such as water pipes, cables with bare metal sheaths, earth wires of bare copper, tracks of tramways or underground or overground traction systems and earth-terminations and structures of buildings, masts and foundations.
•
User (IEC 60950) (K.50, K.64): Any person other than service personnel.

•
Vault (K.64): An underground chamber (manhole, pit, exchange or high rise building cable entry) or above ground pedestal or cabinet used to accommodate communication equipment, such as, joint closures, housings and/or electronic equipment installed in the external plant environment.

•
Visual Inspection (K.69): Action comprising careful scrutiny of an item carried out either without dismantling, or with the addition of partial dismantling as required.

•
Wanted signal (K.60): The wanted signal comprises the frequency spectrum required for the communication in and along conductors.

•
Wavelength ((K.52, K.61)The wavelength of an electromagnetic wave is related to frequency (f) and velocity (v) of an electromagnetic wave by the following expression:
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In free space the velocity is equal to the speed of light (c) which is approximately 3´108 m/s.

•
Wet condition (K.64): An environmental condition in which the resistance of the skin and to the body is reduced with respect to the value defined in IEC 60479-1.

•
Wireline telecommunication system (K.68): System able to transmit information between two or more points by means of physical links. The wireline telecommunication systems to be considered in this Recommendation are those with metallic parts (e.g., metallic pair, cable sheath, reinforced fibre-optic, etc.: the fibre optic itself is not involved in the physical phenomena dealt with in this Recommendation).
•
Workers (K.52): Employed and self-employed persons are termed workers, whilst following their employment.

Abbreviations

Below are listed the abbreviations currently in use within the K. series Recommendations:

a.c. or AC
alternating current

ACEC
Advisory Committee on Electromagnetic Compatibility

ACK
ACKnowledgement

ADSL
Asymmetric DSL
AE
Auxiliary Equipment

AF
Antenna Factor

AF
Audio Frequency

AM
Amplitude Modulation

AMN
Artificial Mains Network

AN
Access Network

ANE
Access Network Equipment

ANSI
American National Standards Institute
APC
Automatic Power Control
ARQ
Automatic Retransmission request

ARS
Active Reduction System

BCCH
Base Station Control Channel
BER
Bit Error Rate

BLER
BLock Error Ratio

BN
Bonding Network

BS
Base Station

c

ground connection of IDC; earth rail (only applicable to modules with holders) (K.55)

c


ground connection of the termination module; earthing bar (only applicable to termination modules with protection units) (K.65)
CATV
Community Antenna TV or Cable TV

CB
Circuit Breaker
CBN
Common Bonding Network

CCP
Cross-connection Point

CDMA
Code Division Multiple Access

CDN
Coupling/Decoupling Network

CF
Calibration Factor

CHS
CHannel Separation

CIGRE
International Conference on Large HV Electric Systems

CISPR
International Special Committee on Radio Interference

CPD
Cumulative Probability Distribution
CPE
Customer Premises Equipment

CRT
Cathode Ray Tube

CUE
Combined Utilities Enclosure

d.c. or DC
Direct Current

dpf
dedicated power feed

DSL
Digital Subscriber Loop/Line

DSLAM
Digital Subscriber Line Access Multiplexer

DTX
Discontinuous Tranmission

E
Mains Earth Conductor or Exchange (K.67)

EBB
Equipotential Bonding Bar

EBP
Earth Bonding Point
EFT/B
Electrical Fast Transient/Burst

EIRP
Equivalent Isotropically Radiated Power

ELB
Earth Leakage Breaker

EM
ElectroMagnetic
EMC
Electromagnetic Compatibility

emf
electro-motive force

EMF
Electro-Magnetic Field

EPA
Electrostatic Protected Area 

EPR
Earth Potential Rise

ERP
Effective Radiated Power

ESD
Electrostatic Discharge

ETSI
European Telecommunications Standards Institute
EUT
Equipment Under Test

FE
Functional Earth

FER
Frame Error Rate

GDT
Gas Discharge Tube

HDSL
High bit rate Digital Subscriber Line

HV
High Voltage,
Voltage levels exceeding 100 kV a.c.

IBN
Isolated Bonding Network

ICNIRP
International Commission on Non-Ionizing Radiation Protection

IDC
Insulation Displacement Connector

IEC
International Electrotechnical Commission

IEV
International Electrotechnical Vocabulary (IEC 60050)

IMT-2000
International Mobile Telecommunications 2000

I/O
Input/Output
IR
Insulation Resistance

ISDN
Integrated Services Digital Network

ISM
Industrial, Scientific and Medical (equipment)

IT
Information Technology

IT
Type of power distribution system

ITE
Information Technology Equipment

ITU-R
International Telecommunication Union – Radio
ITU-T
International Telecommunication Union – Telecommunication Standardization Sector

Iub
Interface between RNC an BS

L
Mains Line (phase) conductor
LCL
Longitudinal Conversion Loss

LCTL
Longitudinal Conversion Transfer Loss

LE
Local Exchange

LEMP
Lightning Electromagnetic Pulse

LI
Line Interface

LPL
Lightning Protection Level
LPS
Lightning Protection System

LPZ
Lightning Protection Zone

LT
Line Termination

LV
Low Voltage,
Voltage levels not exceeding 1 000 V a.c.

MCCB
Moulded Case Circuit Breaker

MDF
Main Distribution Frame

MET
Main Earth Terminal

MOV
Metal-Oxide Varistor

MUS
Maximum Usable Sensitivity

MV
Medium Voltage, Voltage levels lying between LV and HV

N
Mains Neutral conductor

n.a.
not applicable

NACK
Not ACKnowledgement

NBP
Network Boundary Point

NT
Network Termination

NTBA
Network Termination, Basic Access
NTE
Network Termination Equipment

NTP
Network Termination Point

NTU
Network Termination Unit

OATS
Open Area Test Site

o/c
open circuit

OFTEL
Office of Telecommunications (UK)

P
Protector
PC
Personal Computer

PC
Protective Component

PCT
Protection Circuit
PD
Probability Distribution

PE
Protective Earth

PEN
Protective Earth Neutral
pfv
power feeding voltage

PGE
Potential Grading Earth

POEP
Point of Entry Protection

POTS
Plain Old Telephone Service

PNI
Public Network Interface

PRBS 
Pseudo Random Bit Sequence

PRS
Passive Reduction System
PSTN
Public Switched Telephone Network

PTC
Positive Temperature Coefficient (resistor)

RBS
Radio Base Station

RCCB
Residual Current Circuit Breaker

RCD
Residual Current (Protective) Device

RF
Radio Frequency

RFI
Radio Frequency Interference

RFT
Remote Feeding Telecommunications circuit

RFT-C
Remote Feeding Telecommunications circuit – Current Limited circuit

RFT-V
Remote Feeding Telecommunications circuit – Voltage Limited circuit

RMS
Root-Mean Square

RNC
Radio Network Controller

RSE
Remote Switching Equipment

S
Switching centre, Subscriber (K.67)

SA
Specific Absorption

SA
Semi-conductor Arrester

SAA
Semi-conductor Arrester Assembly

SAP
Specific Absorption Power

SAR
Specific Absorption Rate
SELV
Safety Extra Low Voltage

SLIC
Subscriber Line Interface Circuit

SNR
Signal-to-Noise Ratio

SPC
Surge Protective Component

SPD
Surge Protective Device

SPL
Sound Pressure Level, Surge Protection Level (K.67)
SSA
Solid State Arrester

STP
Shielded Twisted Pair

TCE
Telecommunication Centre Equipment

TCL
Transverse Conversion Loss

TCP
Termination Connection Point
TDMA
Time Division Multiple Access

T-EPR
Tower Earthing Potential Rise

TLC
Telecommunications

TN or TNW
Trunk Network

TN-C
Type of power distribution system

TN-C-S
Type of power distribution system

TN-S
Type of power distribution system

TNV
Telecommunication Network Voltage

TTC
Telecommunication Technology Committee
TTE
Telecommunications Terminal Equipment
UMTS
Universal Mobile Telecommunications System
UPS
Uninterruptible Power Supply
USB
Universal Serial Bus

UTP
Unshielded Twisted Pair

UUT
Unit Under Test

VDSL
Very high speed DSL
VDU
Visual Display Unit

UIC
International Union of Railways

xa1, xb2 – xbn
line side of IDC (K.55)

xa1, xb2 – xbn
line side of the termination module (K.65)
xDSL
Digital Subscriber Loop, where x equals a DSL variant

XTU
xDSL Transceiver Unit

XTU C
XTU at the Central office end (i.e., network operator)

XTU R
XTU at the Remote terminal end (i.e., CP)

ya1, yb2 – ybn
cross connect side of IDC (K.55)

ya1, yb2 – ybn
cross-connect side of the termination module (K.65)
Z-EPR
Zone of the Earth Potential Rise

Test stimuli used in ITU-T recommendations and IEC standards for the resistibility testing of telecommunications devices & systems.

This section of the terminology document contains brief details of the various test stimuli that are specified with the ITU-T K.series recommendations. It is not meant to be a guide as to how to use the various stimuli, but only to point to the possible uses of them. The stimuli have been roughly categorised into three areas – impulse, fixed gradient and power surges.

Impulse testing

Most of the test waveforms used during impulse surge testing make use of double exponential wave shapes i.e. an exponential rise and an exponential fall. Wave-shapes are quoted as the time to reach the peak value and the time to fall to half (50%) the peak value, in micro-seconds (μs), unless otherwise stated e.g. 10/700. Another option for impulse surge testing is to make use of an oscillatory wave, which is a damped sine wave, with a high initial rise to first peak then a rapid decay (low Q value). They are defined by the time to first peak and the frequency of the ring wave e.g. 0.5 μs /100kHz. Generators may also quote the open circuit voltage and short circuit current. The waveforms for both may well be different e.g. 1.2/50 – 8/20 states the voltage and current waveforms respectively that the particular generator is capable of providing. The waveforms quoted in the tables show typical values used within ITU-T, other values may be used in some recommendations/standards which could be higher or lower. The user should note the requirements of particular recommendations.

Fixed gradient surges

As the title suggests, this testing involves the use of a rising voltage of defined gradient i.e. a constant rate of rise. Such surges may be used to test for a variety of SPD or system characteristics (e.g. DC firing voltage of an SPD using 100V/s).

Power Surges

Apart from the above mentioned surges applied to devices and systems, tests are also made by the application of mains power to various ports. This may take the form of short-term bursts of energy to simulate an induced power fault (e.g. 650V for 1second with a specified source impedance) to a longer term condition to simulate a power contact.

The tables below show the various waveforms/stimuli and their intended application. Where possible, reference to standards other than ITU-T, will be given as appropriate according to the needs of Study Group.

Impulsive Waveforms

	Waveform ((s)
	S/C Current typical value
	O/C Voltage typical value
	General use for the waveform
	Example of standard 

	2/10
	
	1kV
	Test waveform for ISDN and current capability
	ITU-T K.44

	8/20
	10kA

30kA
	–
	Impulse discharge current test used on both equipment and SPD components
	ITU-T K.12, K.43, K.44, K.65, IEC 61647-1

	8/20
	1kA
	–
	Current capability test
	ITU-T K.20, K.21, K.44, K.45

	8/20
	5kA
	–
	Current capability test
	ITU-T K.20, K.21, K.44, K.45

	1.2/50-8/20
	5kA
	2.5kV, 6kV, 10kV
	A combination wave, generally used for tests on mains power ports, but also used on telecommunications interfaces.
	ITU-T K.20, K.21, K.25, K.43, K.44, K.45, K.47,

IEC 61000-4-5

	1.2/50-8/20
	10kA
	20kV
	Test of SPD Class 3
	IEC 61643-1

	1.2/50-8/20
	250A
	500V
	Lightning tests on internal interfaces between system blocks, shield tests
	ITU-T K.20, K.44

	1.2/50-8/20
	500A
	1kV, 1.5kV
	Shield tests
	ITU-T K.20, K.21, K.44

	10/310
	37.5A
	1.5kV
	
	ITU-T K.30

	10/350
	4kA
	–
	Life test of GDT and SPD modules
	ITU-T K.12, K.65

	10/350
	15kA
	–
	Test of SPD for power port
	IEC 61643-1

	10/350
	100kA
	–
	Direct lightning
	IEC 61024-1 IEC 61312-1

	10/350
	kA
	–
	Direct lightning to fibre cable
	K.25, K.47

	15us rise,30kHz frequency, 40-70us fall. Damped oscillatory wave
	kA
	–
	Alternative direct lightning to fibre cable
	K.25, K.47

	10/700
	100A
	4kV
	Lightning test for telecomms exchange equipment
	ITU-T K.20, K.21, K.43, K.44, K.45

	10/700
	37.5A
	1.5kV
	Prototype test for symmetrical pair repeaters, lightning test for telecomms equipment
	ITU-T K.20, K.21, K44, K.45

	10/700
	25A
	1kV
	Lightning test for telecomms exchange equipment
	ITU-T K.20, K.44, K.45

	10/700
	150A
	6kV
	Enhanced lightning test for telecomms exchange equipment
	ITU-T K.20, K.21, K.44, K.45, K.65

	10/1000
	200A
	1kV
	Life test of GDT /Hold-over test
	ITU-T K.12, K.30

	10/1000
	100A
	1kV
	Components like Avalanche Breakdown Diodes and Thyristors
	ITU-T K.28, IEC 61647-2,

IEC 61647-4


Fixed Rise-time Waveforms

	Rate of Rise
	Use
	References

	100V/s
	GDT DC spark-over voltage
	ITU-T K.12

	100V/μs
	Semiconductor SPD/GDT limiting/spark-over voltage
	ITU-T K.12, K.28

	1000V/μs
	Semiconductor SPD/GDT limiting/spark-over voltage
	ITU-T K.12, K.28

	25A/μs – 30A/μs
	
	ITU-T K.28


Power Induction/Contact

	AC Voltage
	Source resistance or S/C current
	Use
	References

	1500V
	200 ohm/2s  (10A2s)
	Power induction test
	ITU-T K.20, K.21, K.44, K.45, K.65

	600V
	600 ohm/0.2s  (0.2A2s)
	Power induction test
	ITU-T K.20, K.21, K.44, K.45

	600V
	600 ohm/1s  (1A2s)
	Power induction test
	ITU-T K.20, K.21, K.44, K.45

	1500V
	200 ohm/1s
	NPR tests
	ITU-T K.21, K.45

	600V
	200 ohm/1s
	NPR tests
	ITU-T K.21, K.45

	230V
	10-1000 ohm/15m
	Power contact test
	ITU-T K.20, K.21, K.44, K.45, K.65


History

Versions of recommendations used in compiling this document are:
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	K.2
	withdrawn
	K.3
	withdrawn
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	withdrawn
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	11/88

	K.9
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	K.10
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	K.11
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	K.12
	02/00

	K.13
	11/88
	K.14
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	K.15
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	K.17
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	K.22
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	K.24
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	11/88
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	05/96
	K.28
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	K.30
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	K.31
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	K.33
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	K.34
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	K.35
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	K.36
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	K.39
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	K.40
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	withdrawn
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	K.48
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	K.55
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	K.56
	07/03

	K.57
	09/03
	K.58
	07/03
	K.59
	07/03
	K.60
	07/03

	K.61
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	K.62
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	K.63
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	K.64
	02/04

	K.65
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	K.66
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	K.67
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