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This technical brief is one in an ongoing series of briefs that are intended to provide an introduction
to key concepts and requirements covered in the new safety standard for audio/video, information

and communication technology equipment, IEC 62368-1.
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From a previous technical brief, an energy source capable of igniting material will only cause actual
ignition, growth and spread of fire if there is transfer of energy to a material through a transfer
mechanism such as conduction, convention and radiation. The three-block models from Figures 5
and 6 of the Standard illustrate energy transfer and possible supplementary safeguard options
when considering electrically caused fire.
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In addition, the general energy source classifications (Class 1, 2 and 3) and power source circuit
classifications (PS1, 2 and 3) were discussed in a previous Brief. To summarize, classification of an
electric circuit as PS1, PS2 or PS3 is based upon the maximum power (Watts) from the power
source and its time duration as follows:
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Table: Power Source Circuit Classifications
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Classification | Maximum Power Description
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PS1 500 W max during Limited available power; not considered to contain enough
first 3 s; 15 W max energy to result in temperatures sufficient to ignite materials
after 3 s RONIHHAREES ; MBI ERKSEDITHREEEL b2
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500 W ; 3fb &I K
15w

PS2 Exceeds PS1; does Limited available power; ignition possible but the spread of fire

not exceed 100 W
after5 s

can be localized with effective material control or isolation
safeguards
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PS3

Exceeds PS2 or any
unclassified source
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Available power such that both ignition and the potential spread
of fire is likely to occur beyond the ignition source
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The maximum available power to a circuit from its power source is determined by measurement
under each of the two following conditions:
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- forload circuits: a power source under normal operating conditions while operating into a
worst-case load fault condition; and
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- for power source circuits: a worst-case single fault condition within the power source while
operating into a normal load.
BHRERROGE - ERAM CEEL 2N OBAIRENO T — R | r— X Bi—FIREE,

The highest (worst case) power level measured as a result of the power measurements under both

conditions is the power level used in the power source (PS) classification of the circuit or part of the
circuit being classified.
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This technical brief will examine the measurement methods simulating the two conditions noted
above for determination of power source energy classification.
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=  Power measurement for worst-case load fault
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Equipment: Wattmeter (or voltmeter and ammeter), Variable Resistor, Timer
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Test Method:

ARG

An external variable resistor and wattmeter, connected in accordance with Figure 38 of the
Standard, is to be connected between the points in question to be evaluated.

SMFUT ORISR L OVE R B . B OKIBBIZHE > T LT b D%, §Hlid 2 Y% ERT oM
Pt L £,

During the measurement, the load circuit may be disconnected, unless the maximum available
power is dependent upon the connection of the load circuit. The variable resistor is to be initially set
for maximum resistance. The resistor is quickly adjusted to dissipate maximum available power and
the power levels as specified in the above Table (e.g., 15 W and 100 W). In addition, when making
these circuit power measurements, an overcurrent protective device or circuit may operate. In such
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cases, the measurements are repeated at the point just below the trip point of the protective device
or circuit.
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Refer to the schematic diagram illustrated below. Upon examination of the schematic diagram, a
possible testing approach may be to perform measurements at the load side of each component
(circled numbers) until maximum available power and time values establish a PS1 circuit.
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= Power measurement for worst-case power source fault
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Equipment: Wattmeter (or voltmeter and ammeter), Timer, Switch (simulates component
open/short condition)
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Test Method:
ARG
A wattmeter is to be connected as illustrated in Figure 38 of the Standard.
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Within the power source circuit, any single fault condition resulting in maximum power to the circuit
being classified is to be simulated. All relevant components (e.g. diode, transistor, integrated circuit,
etc.) in the power source circuit are either short-circuited or disconnected one at a time for each
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measurement.
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After introducing the single fault of the component, the measured wattage is recorded att = 3
seconds, t = 5 seconds, and for a period of time until the wattage reading becomes stable. The
power source classification is determined according to the above Table.
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As mentioned above, the highest (worst case) power level measured as a result of measurements
under both conditions (load fault and power source fault) is the power level used in the power
source (PS) classification of the circuit or part of the circuit being classified.
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During the power source fault measurement, there is a possibility for a given point in the circuit to
be a higher class energy source, such as PS2 or PS3, even though the circuit was classified as
PS1 during the power measurement for worst-case load fault. Therefore, it is necessary to pay
special attention to components located near the boundary between each energy class — especially
components that control voltage and/or current. Refer to an illustration of this possibility in the
diagram below.
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*! Indicate a power measurement for worst-case load fault
*: Indicate a power measurement for worst-case power source fault
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Through the application of both of the measurement methods, PS classification will be finalized.
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In this continuing series of technical briefs, additional key topics associated with the new IEC
62368-1 standard will be reviewed similarly.
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