Revisions to ANSI/IEEE C37.100-XXXX and ANSI/IEEE Std 100-XXXX

NOTE: This document has been approved by the Main Committee and Officers of the PSRC.

Distance relay. A generic term covering those forms of protective relays in which the response to the input quantities is a function of the electric circuit distance between the point of measurement and the point of fault.

Note: A distance relay response characteristic, when presented on an R-X impedance diagram, will have an operating area dependent on the manner in which the input quantities (voltage and current) are processed and compared.

Ferroresonance. An electrical resonance condition associated with the saturation of a ferromagnetic device, such as a transformer, through capacitance. Ferroresonance can arise when: (1) due to a dissimilar phase switching, the capacitance normally in shunt with the ferromagnetic device becomes energized in series with the device, (2) a weak source is isolated with a lightly loaded feeder containing power factor correction capacitors. For example, if the resulting voltage buildup produces saturation of the feeder transformers, there will be an interchange of energy between the system capacitance and the nonlinear magnetizing reactance of the transformers.

Additions to ANSI/IEEE C37.100-XXXX and ANSI/IEEE Std 100-XXXX 

Adaptive relaying. A relay or relay system that changes its operating parameters in response to a defined change in its input conditions.

Backfeed. To energize a section of a power network that is supplied from a source other than its normal source.

Bolted fault. A short-circuit condition that assumes that zero impedance exists at the point of the fault.

Breaker-and-a-half. A configuration of three circuit breakers in series between two buses with a line, transformer, generator or other circuit tapped between adjacent circuit breakers. Therefore, the number of circuit breakers in a breaker-and-a-half scheme is equal to 1-1/2 times the number of circuits. Note: also described as breaker-and-one-half. See: double breaker.

Bus transfer. The process of transferring motor bus loads from one source to another source.

Capacitive coupling (electric system). That characteristic of electric circuits in which voltage is developed in one circuit due to its proximity to a second circuit that has voltage impressed upon it. See: inductive coupling, mutual coupling.

Cross-country fault. Simultaneous flash-over, generally to ground, of two different phases in different line sections. Also loosely used to describe when comparable faults occur on the same tower.

Cross-polarization (relays). A distance relay operating principle in which the directional reference (polarizing) voltage is a voltage other than that associated with the operating quantity. For example, “A” phase distance measurement uses VBC as a reference voltage. See: self-polarization, partial cross-polarization.

Digital fault recorder (DFR). See: transient fault recorder.

Digital relay (or relay unit). A static relay or relay unit in which the designed response is developed by converting the inputs into numeric form and manipulating them mathematically or logically. See: static relay.

Distance relay characteristic. The defined threshold between the operate and non-operate response of a distance relay, generally presented on an R-X (impedance) diagram (Fig. 1). The most commonly used characteristics are:

(a) impedance characteristic. A nondirectional relay characteristic in which the threshold of operation for the basic form plots as a circle on an R-X diagram, with the reach a constant inpedance in all four quadrants (Fig 1a).

(b) reactance characteristic. A nondirectional relay characteristic in which the threshold of operation for the basic form plots as a straight line on an R-X diagram, with the reach a constant reactance for all values of resistance (Fig. 1b).

Note: A small variation in the reactance reach for different values of resistance, as required in some applications, may also be referred to as a reactance characteristic.

(c) mho characteristic. An inherently directional distance relay characteristic in which the threshold of operation for the basic form plots as a circle on an R-X diagram, with the circle passing through the origin (Fig. 1c).

Note: For a self-polarized relay, the plot of the characteristic passes through the intersection of the R-X axes; for a cross-polarized relay, it includes this intersection, but the relay retains its full directional characteristic.

(d) forward offset mho characteristic. A variant of a mho characteristic in which the reach does not encompass the intersection of the R-X axes (Fig. 1d)

(e) reverse offset mho characteristic. A modification of a mho characteristic to make it nondirectional, so as to encompass the intersection of the R-X axes (Fig. 1e).

(f) composite (lens) characteristic. A modification of an impedance or mho characteristic in which the operating area on an R-X diagram is inherently restricted in the plus and minus R directions. The common area between two overlapping circles produces such a characteristic (Fig. 1f).

(g) composite (tomato) characteristic. A modification of an impedance or mho characteristic in which the operating area on an R-X diagram is inherently expanded in the plus and minus direction. The total area of two overlapping circles produces such a characteristic (Fig. 1g).

(h) blinder characteristic. A nondirectional distance relay characteristic in which the threshold of operation substantially plots as a straight line on an R-X diagram, with the reach essentially resistive and largely independent of the reactance value. Generally this threshold of operation is positioned at an angle of 75° to 90° from the R axis (Fig 1h).

[image: image1.png]X

Non-Operate

/

X X

Non-Operate

Non-Operate

Operate

(c) Mho (Basic Form with
(a) Impedance (b) Reactance a Forward Reach)

Non-Operate / Non-Operate
Non-Operate

/

(d) Forward Offset Mho (e) Reverse Offset Mho (f) Restricted (Lens)

Non-Operate

R

(9) Expanded (h) Blinder




FIGURE 1  Diagrams of Distance Relay Characteristics

Double breaker. A configuration of two circuit breakers in series between two buses with a line, transformer, generator or other circuit tapped between the circuit breakers.

Fast transfer. The process of transferring load from one source to another source with no intentional delay, designed so that the two source breakers are not closed at the same time during the transfer process, and the time that the breakers are simultaneously open is minimized (usually less than 10 cycles). See: in-phase transfer, parallel transfer, residual voltage transfer, slow transfer.

Fault recorder. See: transient fault recorder.

Ground potential rise (GPR). The difference in ground potential between a location in proximity to a point of large current injection into the ground and any remote ground point. GPR is usually caused by a short circuit of an energized power conductor to ground and is the result of the injected current flowing through the impedance of the ground circuit.

Inductive coupling (electric system). That characteristic of electric circuits in which longitudinal voltage is developed in one circuit due to its proximity to a second circuit that has current flowing in it. See: capacitive coupling, mutual coupling.

In-phase transfer (motor bus). The process of transferring load from one source to another source, designed so that the two source breakers are not closed at the same time during the transfer process. The load is allowed to be powered from the second source if there is an acceptable predetermined difference between the respective voltage phasors of the load voltage and the second source voltage. See: fast transfer, parallel transfer, residual voltage transfer, slow transfer.

Input supervision (relays). A controlling input to a protective relay by external means to permit or prevent the operation of the relay. See: supervision (relays), output supervision (relays).

Island. That part of a power system consisting of one or more power sources and load that is, for some period of time, separated from the rest of the system.

Linear coupler. A transformer with a non-magnetic core, having a low energy voltage output that varies linearly with the primary current.

Line outage. See: outage.

Microprocessor-based relay. A relay in which the designed response is developed by using one or more microprocessors. See: digital relay.

Motor bus. An auxiliary system bus that primarily supplies power to motor loads.

Mutual coupling (electric system). That characteristic of electric circuits in which voltage is induced in one circuit due to its proximity to a second energized circuit. See: capacitive coupling, inductive coupling.

Negative sequence polarization (relays). A relaying operating principle in which a reference quantity is established for a directional determination using negative sequence voltage or current.

Neutral reactor (transmission line). A reactor used in conjunction with three line-connected shunt reactors to create a high impedance, limiting the flow of secondary arc current.

Numerical relay (or relay unit). See: digital relay.

Oscillograph. See: transient fault recorder.

Output supervision (relays). Controlling the output of a protective relay by external means to permit or prevent completion of an operation by the relay. See: supervision (relays), input supervision (relays).

Parallel transfer (motor bus). The process of transferring load from one source to another, designed to have two source breakers closed at the same time during the transfer process. See: fast transfer, in-phase transfer, residual voltage transfer, slow transfer.

Partial cross-polarization (relays). A variation of cross-polarization in which the directional reference quantity consists of a combination of the voltage associated with the operating quantity and another voltage independent of the operating quantity. For example, “A” phase distance relay may use VA + jVBC as its reference voltage. See: cross-polarization, self-polarization.

Percentage restraint. In a differential relay, the restraining effect of through-current on the pickup current. This effect may be expressed as the ratio of differential current to the through-current, which must be exceeded for the relay to operate. The through-current may be expressed as the lesser, greater or mean of the individual restraint currents. Alternatively, the effect may be expressed as a percentage by which the pickup current of the relay increases as the mean through-current increases.

Pole disagreement relay. A protective relay designed to monitor currents in the three poles of a device, such as a circuit breaker, to verify the integrity of the electrical continuity of all phases.

Post-fault (event). A qualifying term that refers to an interval beginning with the clearing of a fault.

Pre-fault (event). A qualifying term that refers to an interval ending with the inception of a fault.

Primary arc current (single-phase tripping). The current in a phase-to-ground fault prior to single-phase tripping. See: secondary arc current (single-phase tripping).

Redundancy. That quality of a relaying system that allows a function to operate correctly, without degradation, irrespective of the failure or state of one portion, since another portion performs the same function (not to be confused with backup).

Residual voltage transfer (motor bus). The process of transferring load from one source to another source through breaker schemes, designed so that the two source breakers are not closed at the same time during the transfer process. The voltage magnitude at the load bus must fall below a predetermined level before the load is connected to another source. See: fast transfer, in-phase transfer, parallel transfer, slow transfer.

Ring bus. A closed loop configuration of two or more circuit breakers with a line, transformer, generator or other circuit tapped between adjacent circuit breakers. Therefore, a ring bus scheme has an equal number of breakers and circuits. In practice, the minimum number of circuits is three.

Secondary arc current (single-phase tripping). The current in a phase-to-ground fault after single-phase tripping. It is the sum of two currents derived from the electrostatic and electromagnetic coupling from the remaining energized phases and adjacent lines after the primary arc current contribution is removed by opening the line circuit breakers. See: primary arc current (single-phase tripping).

Self-polarization (relays). A distance relay operating principle in which the directional reference (polarizing) voltage is the same voltage used for the distance measurement. For example, “A” phase distance relay uses VAG as a reference. See: cross-polarization, partial cross-polarization.

Signature. Those characteristics of a waveform that help identify an event or condition.

Single-phase tripping. Disconnecting only the faulted phase during a single-phase-to-ground fault on a polyphase power system.

Slow transfer (motor bus). The process of transferring load from one source to another source, designed so that the two source breakers are not closed at the same time during the transfer process. A time interval, usually in excess if 20 cycles, occurs before the load is powered from another source. See: fast transfer, in-phase transfer, parallel transfer, residual voltage transfer.

Start-up source. A source of generating plant auxiliary power that is independent of the availability of the main generator.

Static relay (or relay unit). A relay or relay unit in which the designed response is developed using semiconductor elements. See: digital relay.

Supervision (relays). A function that allows one or several elements of a protective device to either perform an intended action or to inhibit that action depending on the condition of an input. A supervising relay may control the supervised element(s) directly (input supervision) or it may only control the disposition of the output signal of the element(s) (output supervision). See: input supervision (relays), output supervision (relays).

Transient fault recorder. A recorder that is used to measure electrical quantities and monitor equipment and systems. It automatically records transients when changes occur in the state of the monitored equipment or when system values change. Also called fault recorder, digital fault recorder (DFR), transient recorder or oscillograph.

Transient recorder. See: transient fault recorder.

Utility-grade relay (protective relay). A generic term for a relay that complies with ANSI/IEEE C37.90 and related power switchgear standards, and that usually includes additional maintenance and testing features.

Additions to the abbreviations section, located in the back of the IEEE Std 100-199X:

GPR: ground potential rise

SER: sequence of events recorder
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