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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedure a6 retop—thi o ded—fo H A
described in the ISO/IEC Directives, Pa ular, the different approval criteria 1ie|

Hatenance are
eded for the

different types of ISO documents should be noted. This document was drafted in accordai
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this docunjent may inv|
of (a] patent(s). ISO takes no position concerning the evidence, validity or applicability of

hce with the

blve the use
any claimed

ot received
menters are
n the patent
g any or all

patent rights in respect thereof. As of the date of publication of this document, ISO had 1
notide of (a) patent(s) which may be required to implement this docunient. However, imple
cautjoned that this may not represent the latest information, whichimay be obtained fror
database available at www.iso.org/patents. ISO shall not be held responsible for identifyil
such(patent rights.

Any nd does not

cons

[rade name used in this document is information given:for the convenience of users 4
[itute an endorsement.

terms and
lherence to
(TBT), see

For
expr
the
WWV

in explanation of the voluntary nature of standards, the meaning of ISO specifig
bssions related to conformity assessment;-as well as information about ISO's a
World Trade Organization (WTO) principles in the Technical Barriers to Trade
.iso.org/iso/foreword.html.

This
Subc

document was prepared by Technical Committee ISO/TC 20, Aircraft and spdce vehicles,
pmmittee SC 1, Aerospace electrical requirements.

Any feedback or questions on this\document should be directed to the user’s national stand
complete listing of these bodies.can be found at www.iso.org/members.html.

ards body. A
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Introduction

For aircrafts electrical power systems, there is a trend toward higher voltage and higher current
systems. There are several advantages in using a solid-state power controller (SSPC) for the distribution
system. A standard of the SSPC for lower electrical power supply has been established (ISO 27027); but
the standard for the SSPC for higher electrical power supply, which is intended for application in the
primary power distribution of aircrafts, has not been established. Therefore, it is necessary to develop
a standard for the high-power solid-state power controller (HPSSPC).

The purpose of this document is to standardize the requirements for HPSSPCs that are physically and

environme

The HPSSP(:

a) consistg

o1l dinecife o
carry OrveTSTITCUr

of a solid-state switching device and its driver circuit;

b) turns om or off the power output by receiving the control signal;

c) detects
optiona

d) hasthe
e) indicatg

In order to {
and individy

built-in test function which can detect the health status of itself:

s the on or off status of the power output.

the over current in the load which results in limiting or shutting down this current, and/or
[ly detects the arc fault in the circuit which results in shutting dowathe fault;

atisfy this purpose, this document specifies requirements such as physical, environmgntal
lal items in accordance with the detail requirements that are issued individually.

Vi
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Aerospace — High-power solid-state power controller —
General performance requirements

1 Scope

This document specifies the general performance requirements and test methods to determine the

RS ~ VPt oWt

perfy
distr]

ibution of aircrafts.

2 Normative references

The
cons
unda

ISO 1
ISO 7}

For t
ISO 4
— 1

31
turn|
<DC
on sij
time

Note

following documents are referred to in the text in such a way that some or all of t
fitutes requirements of this document. For dated references, only(the edition cited
ted references, the latest edition of the referenced document (inclitding any amendme

540, Aerospace — Characteristics of aircraft electrical systems

137:1995, Aircraft — Environmental conditions and test pfocédures for airborne equipm

Terms and definitions

he purposes of this document, the following terims and definitions apply.
nd IEC maintain terminology databases for use in standardization at the following adc

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

-on time

Hevice and non-zero-erossing turn-on AC device> time interval between the initiation
ynal (3.5) or the latestframe of the turn-on command data packet via the control signal
when the outputreaches 90 % of its steady-state on value

1 to entry: Shown in Figure 1 a).

nary power

heir content
applies. For
hts) applies.

ent

Iresses:

of the turn-
bus and the

©ISO
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b) AC HPSSPC

 voltage
age
e
n-on time
h-off time
time
time
bd control signal (which can optionally consist of control bus)
h on (min)
h off (max)
b voltage turn-on
b current turn-off

Figure)1 — Illustration of timing characteristics

Key

Y loa
Vv vol
t tim|
Ton tur
Torp tur
Tr risg
Tk fall
1 ratd
2 tur
3 tur
4 Zer
5 zer
3.2
turn-on ti
<AC device

e

ith zere*Crossing turn-on> time interval between the initiation of the turn-on signal
or the latest frame-of the turn-on command data packet via the control signal bus and the time ¥

the output switch is on at zero-crossing

(3.5)
when

Note 1 to entry: Shown in Figure 1 b).

3.3

turn-off time
<DC device and non-zero-crossing turn-on AC device> time interval between the initiation of the turn-
off signal or the latest frame of the turn-off command data packet via the control signal bus and the
time when the output reaches 10 % of its steady-state on value

Note 1 to entry: Shown in Figure 1 a).
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turn-off time
<AC device with zero-crossing turn-on> time interval between the initiation of the turn-off signal or
the latest frame of the turn-off command data packet via the control signal bus and the time when the
output switch is off at zero-crossing

Note

3.5

1 to entry: Shown in Figure 1 b).

turn-on signal
control signal level or turn-on command data packet via the control signal bus at which the power

1] ik |
OTTCT 1S5 CUT 1rICOr OUTT

cont

3.6

turn
cont]
cont}

3.7
load
time

Note
Note

[SOU
has 1
end

3.8
soft
funct

cominand data packet via the control-signal bus and to decrease linearly with the turn-off

turn

3.9
supp

voltage applied between the power input terminal of the HPSSPC (3.13) and the power grou

3.10
load

voltdge between.the power output terminal of the HPSSPC (3.13) and the power ground

3.11

-off signal
‘ol signal level or turn-off command data packet via the control signal bus“at whic
roller is turned off

voltage rise and fall time
interval between 10 % and 90 % of the steady state load voltagé:(3.10) value

1 to entry: This definition applies to DC devices and non-zero-cressing turn-off AC devices.
P to entry: The load voltage rise and fall time for DC devices\s shown in Figure 1 a).

RCE: ISO 27027:2014, 3.4, modified — "(DC devices ‘and non-zero-crossing turn-off |
een moved from the term to Note 1 to entry; theéeference to Figure 1 a) has been moy
f the definition to Note 2 to entry.]

pn/off
ion for the power output current toincrease linearly with the turn-on signal (3.5) or

off command data packet via thé-Control signal bus

ly voltage

voltage

voltd

Voltqge across load and line terminals of the HPSSPC (3.13) in the on state (3.20) at the sped

1ge drop

h the power

\C devices)"
red from the

the turn-on
bignal or the

nd

ified load

3.12

rated current
supplied maximum current that the HPSSPC (3.13) continuously outputs from the output terminal
without tripping

3.13

HPSSPC

high
solid

©ISO

-power solid-state power controller
-state power controller (SSPC) which is applied on primary power distribution
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power dissipation
power loss which includes all power dissipated in the power switching circuit, due to internal leakage
currents and power supplies

Note 1 to entry: When the HPSSPC (3.13) is off, the power dissipation includes only dissipation due to leakage

currents and

3.15

internal power supplies.

HPSSPC trip
automatic reversion to the off state (3.21) of the HPSSPC (3.13) output caused by an overcurrent or a

short circuit,

3.16
HPSSPC tri
feature whi
(3.13) has t
(3.28)

3.17

trip time
time intervd
of an arc fay

Note 1 to ent

3.18

trip curve
curve which
versus time

3.19
reset
restoration

3.20
on state

condition in
load

[SOURCE: IS

3.21

off state
condition in|
load

[ed]
2=y

p-free
th prevents subsequent re-closing unless preceded by a reset (3.19) signal, whén the HA
ipped due to an overcurrent or a short circuit (3.22) condition or detection-of an arc

1 between the application of an overcurrent or a short circuit (8122) condition or dete
It (3.28) and the 10 % value of rated output current

"y: In general, the higher the over current condition, the shorter the trip time.

sets the minimum and maximum trip points.ef the HPSSPC (3.13) and is plotted as cu

bf the tripped HPSSPC (3.13) to astate from which it can be turned on

which, with the turn-on_signal (3.5) applied, the device allows power to be passed t

0 27027:2014, 3%6]

whichywith the turn-off signal applied, the device prevents power from being passed t

SSPC
fault

ction

rrent

O the

o the

[SOURCE: IS
3.22

short circuit

circuit with
[SOURCE: IS
3.23

the impedance of less than 1 m(Q) applied between the output terminal and ground

027027:2014, 3.13]

current limiting
function to limit the power output current to the required level within required time from overload or

short circuit

(3.22) conditions

Note 1 to entry: Shown in Figure 2.

© IS0 2023 - All rights reserved
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[SOURCE: ISO 27027:2014, 3.2, modified — The reference to Figure 2 has been moved from the end of
the definition to Note 1 to entry.]

I

1
2 ’ ‘uf\nmrmmm“i

Key

W N R~

3.24
peal
peak
time

3.25
Zero
char
rega

Note

3.26
Zero
char
rega

Note

3.27
reve
curr

oad current

ime

beak let-through current
specified current limit

[ipple

Figure 2 — Overload let-through current

 let-through current

interval without damage

voltage turn-on
hcteristic that requires the HPSSPC{(3.13) to turn on only at the half-cycle zero-crg
dless of when the control signalis applied

1 to entry: This characteristiciapplies only to AC devices.

current turn-off
hcteristic that requires the HPSSPC (3.13) to turn off only at the half-cycle zero-crd
"dless of when¢the’control signal is removed

1 to entry: This characteristic applies only to AC devices.

rse‘current

pritinto the load terminal of the HPSSPC (3.13) from the load energy source

3.28

arc fault
sustained luminous discharge of electricity across a gap in a circuit or between conductors

Note

1 to entry: Arc impedance can reduce low-voltage fault current magnitudes appreciably.

[SOURCE: ISO 27027:2014, 3.1]

©ISO
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3.29

parallel arc fault

arc fault (3.28) condition in which arcing occurs in a circuit from line-to-line or line-to-ground and not
through any load(s)

Note 1 to entry: Only the arc impedance and the system current impedance limit the magnitude of the arc fault
current.

[SOURCE: ISO 27027:2014, 3.7]

3.30
series arc fault
arc fault (3.28) condition in which the current passes through the arc and each circuit load

Note 1 to entfy: The load equipment limits the magnitude of the arc fault current.

[SOURCE: IS0 27027:2014, 3.12]

4 Requirements

4.1 Detail requirements

The individyial item requirements shall be specified in accordanceswyith the detail requirementg that
are issued ipdividually. ISO 7137 should be used for the specification of environmental condition$ and
test procedures for the SSPCs installed in the airborne equipment.

4.2 Electrical characteristics

When tested as specified in 5.1, the HPSSPC shall operate with supply voltage variations in accordance
with ISO 1540 or the detail requirements; and the(HPSSPC shall be capable of controlling all type of
loads as required by the detail requirements.

4.3 Perfarmance

4.3.1 Co::[rol signals

When testedl as specified in 5.2-the control signals shall be as specified in the detail requirements

4.3.2 Turph-on and turn-off time

When tested as specified in 5.3, the turn-on and turn-off time shall be as specified in the detail
requirementgs.

4.3.3 Loagd'voltage rise and fall time (soft on/off function)

When tested as specified in 5.4, the rise and fall time as the soft on/off function shall be as specified in
the detail requirements.

4.3.4 Isolation

When tested as specified in 5.5, the control/power isolation test voltage shall be as specified in the
detail requirements.

4.3.5 Control signal levels

When tested as specified in 5.6, the control signal levels shall be as specified. Where maximum control
signals are specified, the signals shall be applied for 10 min without any damage to the HPSSPC. The
signals may be transferred via individual wire lines and/or buses.

6 © IS0 2023 - All rights reserved
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4.3.6 Voltage drop

When tested as specified in 5.7, the voltage drop shall not exceed the values specified in the detail
requirements for load current values from no load to 100 % rated.

4.3.7 Off state leakage current

When tested as specified in 5.8, the leakage current shall not exceed the values specified in the detail
requirements.

4.3.8 _ Off state output voltage

Whep tested as specified in 5.9, the output voltage shall not exceed the values specijfied’|n the detail
requjrements.

4.3.9 Power dissipation

Wheh tested as specified in 5.10, the power dissipation shall not exceed, the values spetified in the
detall requirements.

4.3.10 Overload characteristics

4.3.10.1 Current limiting

Wheh specified in the detail requirements and tested as specified in 5.11.1, the output current shall be
with|n the trip curve specified. At the initiation of th& overload condition, the peak let-thrqugh current
(see #.1) shall not exceed the value specified.

4.3.10.2 HPSSPC trip characteristics withthe overload condition

4.3.10.2.1 HPSSPC trip characteristics-with the short circuit condition

Wheh tested as specified in 5.11.2.1, the HPSSPC shall not reset until commanded; the trip fime shall be
with|n the trip curve specified-inthe detail requirements without any damage.

4.3.10.2.2 HPSSPC trip ¢haracteristics with the overcurrent condition

Wheh tested as specified in 5.11.2.2, the HPSSPC shall not reset until commanded, the trip fime shall be
withjn the trip curyve/specified in the detail requirements without any damage.

4.3.11 Stateindication

When tésted as specified in 5.12, the HPSSPC shall provide the means of state indication|specified in
the detail requirements. State indication shall include the detection of load current aboye or below
a minimum current threshold and the presence or absence of drive to the output power switches as
specified in the detail requirements. These state indication means, in conjunction with the control
signal, shall be capable of providing feedback on normal controller operation or controller faults as
specified in the detail requirements.

4.3.12 HPSSPC trip-free characteristics

When tested as specified in 5.13, the HPSSPC shall reset, trip-out and stay tripped out for the duration
of the test.

©1S0 2023 - All rights reserved 7
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4.3.13 Zero voltage turn-on and zero current turn-off (AC HPSSPC)

When tested as specified in 5.14, the HPSSPC turn-on shall occur at zero voltage crossovers within
the voltage or time specified; and the HPSSPC turn-off shall occur at zero current crossover within
the current or time specified. The HPSSPC shall turn-on and turn-off at the same voltage slope when

specified.

4.3.14 Rev

erse current

When specified in the detail requirements and tested as specified in 5.15, the HPSSPC shall be
performed as specified without any damage.

4.3.15 Exp

When teste
specified tir]

4.3.16 Arc

4.3.16.1 H])

When teste
time shall b

4.3.16.2 H])

When teste
within the H

4.3.16.3 Cd

jonential rate of voltage rise

 as specified in 5.16, the HPSSPC shall achieve the specified output voltage-withi
he.

fault characteristics

PSSPC trip characteristics with parallel arc fault

1 as specified in 5.17.1 and 5.17.2, the HPSSPC shall trip.by)the parallel arc fault; thg
e within the trip curve specified in the detail requirements without any damage.

PSSPC trip characteristics with series arc fault

1 as specified in 5.17.3, the HPSSPC shall tripsby the series arc fault; the trip time shd
PSSPC trip characteristics specified in the detail requirements without any damage.

mpatibility with normal load

When tested as specified in 5.17.4, the HPSSPG'shall not trip by normal loads.

4.3.16.4 Cd

When teste

same sourceg.

4.3.17 Bui

When speci
health statul

Unless othe

mpatibility with arc fault.ef another line

| as specified in 5.17.5, the HPSSPC shall not trip by the arc fault on another circuit o

t-in test

ffied in the 'detail requirements and tested as specified in 5.18, HPSSPC shall detec
s of internal electrical and/or thermal circuits.

h the

trip

111 be

n the

t the

and

Fwise specified, the HPSSPC should have BIT (built-in test) modes as follows. Actionj

state indica

o H 4 £ AR 41 HDCCD O o ke 1 : ade 1 111 | - |
LIUTLS dgdITISUdIly TdUIU UIT LT TIT S0 NG S THILTT IIAI TITUUILS SITUUIU DT UTSIZTITU.

condition has been done, before the HPSSPC accepts turn-on commands.

turn-on

commands without degrading HPSSPC performance.

the input commands as specified in the detail requirements.

Mode 1: Initial BIT. The initial health status of HPSSPC should be tested just after its boot up

Mode 2: Continuous BIT. The health status of HPSSPC should be tested while the HPSSPC can accept

Mode 3: Initiate BIT. The health status of HPSSPC should be tested on response to test requests via

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=f2016a6045a62c49696dc1660c676ea5

ISO 24065:2023(E)

4.3.18 Setting change for the rated current

When specified in detail requirements and tested as specified in 5.19, the rated current of HPSSPC may
be changed according to the requirements. The trip curve of HPSSPC should be changed to correspond
to a specific setting change for the rated current. The setting changes for the trip curve should be
limited within the range of rated value, not to exceed absolute maximum ratings of the HPSSPC. The
HPSSPC should be optionally able to accept commands to change the rated current from other devices
or systems than the HPSSPC.

The initial setting change during the boot-up period should be specified in detail requirements while
the output currents are disabled. On-command setting change should be prohibited unless otherwise
specifted i i . i i T ; = and setting
chanfge should be validated according to the safety assessment.

5 Quality assurance provisions on electrical characteristics

5.1 | General

Wheh performing electrical tests, the HPSSPC shall be mounted on a suitable heat sink (sed 4.1). Unless
otherwise specified, all tests shall be made within the following ambient conditions:

a) ambient temperature: +15 °C to +35 °C;
b) relative humidity: not greater than 85 %;

c) ambient pressure: 84 kPa to 107 kPa, which cortéspond to the altitude between +1f 525 m and
1460 m (+5 000 feet and -1 500 feet).

5.2 | Control signals

5.2.1 General
See 4.3.1.

The ¢ontrol signals shall be vetified as specified in 5.2.2 and 5.2.3.

5.2.2 Turn-on signal

With| the HPSSPC connected as shown in Figure 3, apply the rated supply voltage and adjust the load
resisftance for thérated load with a tolerance of +5 %. Apply the minimum turn-on signpls with the
contfol functienygenerator and note that the HPSSPC turns on. The signals may be trapsferred via
individual wire’lines and/or buses.

©1S0 2023 - All rights reserved 9
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3
?
v Il
10 by
Key
1  HPSSPC pnder test
2 control (discrete signals and/or bus which may input control)
3  state indjcation(s) [discrete signals and/or bus which may optionally output state indication(s)]
4  signal grpund
5 powerin
6  power oyt
7  control flinction generator
8 state indfcation power supply
9  supply vpltage AC or DC as applicable

10 signal gr

bund

11 power gfound

R loadresi

Ktance

S; bouncelgss switch

S, bouncelgss switch

m  wire cou

n  wire cou

Et or optionally the number of the.buses for control (m =1, 2, 3, etc.)
t or optionally the number of‘the buses for state indication(s) (n =0, 1, 2, etc.)

Figure 3 — Test circuit

5.2.3 Turp-off signal

With the H

SSPC on at rated control signals, apply the maximum turn-off signals with the fun

generator and noté&that the HPSSPC turns off. The signals may be transferred via individual wire
and/or buses.

ction
lines

5.3 Turn-on and turn-off time

Measure turn-on and turn-off time with the HPSSPC operated as in 5.2.2 and 5.2.3.

5.4 Load

voltage rise and fall time

Measure the rise and fall time with the HPSSPC operated as in 5.2.2 and 5.2.3.

5.5 Isolation

See 4.3.4.

10
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The power-in terminal, power-out terminal and power-ground terminal shall be shorted together. All
remaining terminals shall be shorted together. The points of application shall be the signal ground and
power ground terminals, and electrification time shall be maximum 2 min, as specified in the detail
requirements, unless otherwise specified in the test procedure 3.9 in ISO 7137:1995, Table 1.

5.6 Control signal levels
See 4.3.5.

With the rated supply voltage applied, apply control signals with the level as specified and measure
control current or voltage. Repeat test for each control signal level specified. The signals may be
transferred via individual wire lines and/or buses.

5.7 | Voltage drop
See 4.3.6.

With| the HPSSPC connected as shown in Figure 3, measure the voltage between the powdr-in and the
powgr-out terminals while operating at 10 %, 50 % and 100 % rated load. For the AC HPFSPC, a true
root mean square voltmeter shall be used.

5.8 | Off state leakage current
See 4.3.7.

Connect the HPSSPC as shown in Figure 3 with the load@esistance adjusted for a maximun] of 10 Q, the
rated supply voltage applied to the power-in terminal)and the control circuit commanded pff, read the
leakage current.

5.9 | Off state output voltage

See 4.3.8.

Conrlect the HPSSPC as shown imFigure 3, without the load resistance, with the rated supply voltage
applied to the power-in terminalwith the control circuit commanded off, read the output voltage on a
voltmeter with a minimum internal resistance of 10 M().

5.10 Power dissipation
See 4.39.

Conrlect the HPSSPC as shown in Figure 3 with the load resistance adjusted for short circyit, the rated
supply voltage applied to the power in terminal and the controller commanded off. Calculate the power
dissipation for the off state, including bias and control. With the controller commanded ¢n, calculate
the power dissipation for the on state for no load and loads of 10 %, 50 % and 100 % ratedTload, unless
otherwise specified in the specification sheet, including bias and control power.

5.11 Overload characteristic tests

5.11.1 Current limiting
See 4.3.10.1.

Connect the HPSSPC as shown in Figure 3. With the load adjusted to the rated level, apply the rated
supply voltage and turn-on the control. While monitoring the current out of the HPSSPC, apply a short
circuit across the load and measure the peak let-through current and the current limit level.

©1S0 2023 - All rights reserved 11
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5.11.2 HPSSPC trip characteristics

5.11.2.1 HPSSPC trip characteristics with the short circuit condition
See 4.3.10.2.1.

Connect the HPSSPC as shown in Figure 3. With the rated supply voltage, verify that the HPSSPC meets
the HPSSPC trip characteristics at a simulated shorted current level (e.g. 1 000 % rated current) as
specified in the detail requirements.

5.11.2.2 HPSSPC trip characteristics with the overcurrent condition

See 4.3.10.2|2.

Connect the heets

the HPSSPC

HPSSPC as shown in Figure 3. With the rated supply voltage, verify that the HPSSPC n
trip characteristics at various load levels specified in the detail requirements.:

5.12 State|indication signal(s)

See 4.3.11.

Connect the
100 % rate
indication f
control inpy

HPSSPC as shown in Figure 3. Apply the rated voltage and<adjust the load resistang
 load. Apply an off command to the control input. Moniter the specified (see 4.1)

pedback to verify the normal off operation and delay:time. Apply an on command t
t and verify the normal on operation and delay time>Reduce the load current beloy

e for
state
b the
v the

indication. Increase the load current above the trip thresholdzand observe that the HPSSPC trip$ and
verify the specified (see 4.1) trip indication and delay times:

5.13 HPSSPC trip-free characteristics

See 4.3.12.

Connect thg HPSSPC as shown in Figure 3.(Apply the rated voltage. Adjust the load resistor for short
circuit and gommand controller on. Observe the HPSSPC trips out. Reset the controller and command
controller o]r. Maintain the on command for 1 min minimum and verify that the HPSSPC resetg and
trips only once.

5.14 Zero yoltage turn-on.(ZVTO) and zero current turn-off (ZCTO)

See 4.3.13.

Connect the HPSSPCGas' shown in Figure 3. Apply rated supply voltage and adjust load impedande for
rated load with a 45°9% lagging power factor. Apply the nominal turn-on signal and subsequently apply
the nominal turn*off signal. Monitor the load voltage and current. Repeat the test 10 times. Adjudt the
load impeddnce to reduce the load current to below the minimum value specified (see 4.1) and repeat.

5.15 Reverse current
See 4.3.14.

Connect the HPSSPC as shown in Figure 4 with load capacitance according to the detail requirements.
Charge the rated supply voltage to the load capacitor. While monitoring the current the power-in line
of the HPSSPC, close S; and record the current waveforms. The HPSSPC shall perform as specified after
dissipating a reverse energy.

12 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=f2016a6045a62c49696dc1660c676ea5

ISO 24065:2023(E)

he following

imum rated

R, to a value

1
Si
o— 2 3
c
L L L
Key
1 PSSPC under test
2 ower in
3 ower out
4 ower ground
C lpad capacitor
S; bounceless switch
Figure 4 — Test circuit for reversé/current

5.14 Exponential rate of voltage rise
See 4.3.15.
The HPSSPC shall be tested for an exponential raté of voltage rise (when applicable) using t
procgdure.
a) $etup the textin accordance with Figure 5.
b) Apply the specified control turn-eff voltage.
c) Adjustthe voltmeter V; to the'maximum rated voltage. For the AC HPSSPC, V; is the may

yoltage:

/1= V2 Viated, RMs

where V,,icq @iag'1s root mean square of AC voltage applied to HPSSPC.
d) With the‘power terminals (in and out) of the device disconnected, adjust the resistor |

determined by

RT=6,632 !

= C,(dV /dt)

where dV/dt is as specified in Figure 6.
e) Reconnectthe power terminals (in and out) of the device under test to the circuit shown in Figure 5.
f) Close and open the switch S; for a minimum of 10 times. After five cycles, reverse the leads to the

device under test (for AC devices only).
g) Verify with the oscilloscope (or an equivalent instrument) that the device achieves the specified

output voltage within the specified time.

© IS0 2023 - All rights reserved
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5
<
v
AWy

St Ry Rs

A L

1  HPSSPC pinder test
2 powerin
3  power oyt
4  oscilloscppe or equivalent instrument
5 trigger
V; voltmetdr
S; 10 Abounceless switch
Vi

C,(dV /dt)

R, 1,0MQ(p %), 1/2W
R; 500(5%)

C; 0,01 pF (5 %)

Ry 0,632 x |

Figure 5 — Test circuit for exponential rise in voltage

dv/de
14 /
Vi

0623V,

Ry x C;

Key
V' voltage

t  time, exgresseéd in microseconds

. I
Vl maximum rated output voltage (AU devices use V, = Vrated, RMS X V4]

Figure 6 — Exponential rate of voltage rise

5.17 Arc fault characteristics

5.17.1 Guillotine test

See 4.3.16.1.

Connect the HPSSPC as shown in Figure 7. Apply the rated voltage and turn on the control. Apply
the short-circuit with guillotine as shown in Figure 8. Verify that the HPSSPC meets the HPSSPC trip
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characteristics as specified in the detail requirements without any damage. Verify the current of
guillotine and that the HPSSPC does not become trip state for the over current.

m

"he
ONEV

AT

Key
HPSSPC under test

dontrol (discrete signals and/or bus which may input control)

dtate indication(s) [discrete signals and/or bus which may optignally output state indication(s)]

dignal ground

ower in
ower out
dontrol function generator

dtate indication power supply

O© 0 N O U1 & W N =

dupply voltage AC or DC as applicable

[
o
o

ignal ground

=
—_

power ground

[UnN
\S]

durrent limiting wires
guillotine
S; bounceless switch
Bounceless switch
m  Wire count or optiénally the number of the buses for control (m =1, 2, 3, etc.)
n  Wire count or gptienally the number of the buses for state indication(s) (n=0, 1, 2, etc.)

Figure 7 — Test set up for Guillotine test

U oo

Key
1  sharp razor blade with one conductor

Figure 8 — Guillotine appearance example
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5.17.2 Wet arc fault test
See 4.3.16.1.

Prepare an electrolyte solution by dissolving sodium chloride with a mass fraction of 3 % * 0,5 % in
distilled water. As shown in Figure 9, support the pre-damaged wires in free air. Position the delivery
system so that the electrolyte contacts the wires from a height of 14 cm to 16,5 cm at a point which
shall position the droplets into the gap point. The gap is specified in the detail requirements.

Connect the HPSSPC as shown in Figure 10. Apply the rated voltage and turn on the control. Apply

the short-circuit with a continual salt-water drop into the gap between the insulation breaches of
damaged wires ‘fnrif“y thatthe HPSSPC meetsthe HPSSPC frl'p characteristics as cpnrifinﬂ inthe detail

requirements without any damage.

1

\

> > [ o >

e

A <

14~16,5 cm
/

~
o
<

pre-dampged point
gap
drop negqdle

water drpps (8 to 10 drops per minute of.3 % * 0,5 % sodium chloride solution)
gap between the insulation breaches((See pre-damaged wires detail)

tie wrap
pre-dampged wires (20 cm to40-em)

> NN 0 Ul A W N R

pre-dampged wires detail

Figure 9 — Water drops appearance example
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10

<
=i

Key
HPSSPC under test

dontrol (discrete signals and/or bus which may input control)

dtate indication(s) [discrete signals and/or bus which may optionfally output state indication(s)]

72}

ignal ground

ower in

ower out

ontrol function generator

o

721

tate indication power supply

O 0 N O U1 H W N -

721

upply voltage AC or DC as applicable

[EnN
o

dignal ground

[y
=

power ground

[EnN
N

durrent limiting wires
13 vater drops
S; bounceless switch
Bhounceless switch
m  Wire count or optignally the number of the buses for control (m =1, 2, 3, etc.)

n  Wire count or gptionally the number of the buses for state indication(s) (n =0, 1, 2, etc.)

Figure 10 — Test set up for Wet arc track test

5.1713 “Antermittent connection test

See 4.3.16.2.

Connect the HPSSPC as shown in Figure 11. Apply the rated voltage and turn on the control. Apply the
loose connection with gap and vibration specified in the detail requirements as shown in Figure 12.
Verify that the HPSSPC meets the HPSSPC trip characteristics as specified in the detail requirements
without any damage. To minimize further damage to the test fixture, the test shall not exceed 1 min.
Examples of the load include resistive load, inductive load, motor load, capacitive load, light, switching
power supply and so on. The load current shall be 80 % of the rated current.
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= O 0N O Ul W N R R
= <

=
N

18

N
8 | [, 2 c 5
™3 ® ®
O L 6
Y, | ® ®| 9
10 L .
" A
13

HPSSPC pnder test

control (discrete signals and/or bus which may input control)

state indjication(s) [discrete signals and/or bus which may optionally output state indication(s)]
signal grpund

power in
power olit
control function generator

state indjication power supply

supply vpltage AC or DC as applicable
signal grpund

power ground

load
intermitfent connection
bouncelgss switch
bouncelgss switch

wire coupt or optionally the number-of the buses for control (m =1, 2, 3, etc.)

wire couEt or optionally the ntintber of the buses for state indication(s) (n =0, 1, 2, etc.)

Figure 11 — Test set up for intermittent connection test
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