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Features 
 

 Compact rugged design 
 One or two optical detectors 
 High speed arc detection 
 Heavy duty 6m termination 
cable 

 Simple flush panel mounting 
outside or inside switchgear 
compartment 

 Integrated sensor circuit 
supervision 

 Very low sensitivity to ambient 
light levels to avoid nuisance 
tripping even in direct sunlight 

 Sealed module for harsh 
environments 

 Optional metal reinforced 
mounting shield              

Application 
 
Arc fault protection is a relatively new 
technique employed for the fast clearance 
of arcing faults on BUS bars & within 
metal clad switchgear & associated cable 
boxes. The arc is detected using an 
optical sensor & the signal input to a 
protection device which also monitors the 
load current on the system. A trip signal 
can be achieved in less than 10ms using 
arc detection. 

RMS manufactures a protection class arc 
fault optical sensor & monitoring system 
suitable for both low & medium voltage 
switchgear and BUS bar applications. 

1S20 Arc Fault Monitor Relay 

1S30 Optical Arc Fault Sensor 

While the high intensity flash caused by an 
electrical arc will be reflected within the 
metal clad switchgear, it is recommended 
that one or more sensors be mounted in 
each enclosed switchgear compartment. 

For BUS bar protection applications 
multiple sensors are required to achieve 
adequate coverage along the length of the 
BUS. A sensor version with two optical 
detectors “looking” in opposite directions is 
available for this purpose (Refer figure 3 
for generic layout). 
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1S30 Arc Fault Sensors 
 

Through panel mounting detector Front panel view of dual detector 
View depicted at left version depicted at right 

 

 
 
Description  Made in Australia 
 
The 1S30 is an optical sensor that responds to the flash of light emitted during the 
incidence of an arcing fault. Onset of the light flash & detection by the 1S30 occurs in a few 
ms. 

Each arc fault sensor consists of one or two silicon PIN photo diode light detectors 
mounted on a circuit board together with the associated detection circuit (Figures 1 & 2). 
The detector monitors a wide space angle & the polar diagram depicted in figure 4 should 
be regarded as three dimensional. A broad spectral response in the visible region is 
provided as depicted in figure 5. 

Sensitivity of the arc sensor has been set to a low level to reduce the possibility of mal 
operation under high ambient lighting conditions. This is made possible due the high 
intensity of light emitted under arc fault conditions. Additional security can be incorporated 
by way of a current check stage as described in the 1S20 Arc Fault Monitor Technical 
Bulletin. 

In stand by mode the 1S30 sensor presents a high resistance to the 12V DC control signal 
provided by the 1S20 Arc Fault Monitor. This allows a small circulating current to flow for 
continuous supervision of the 1S30 connection circuit. When an arc is detected, the 
resistance presented by the 1S30 drops to a level where the current flow increases to 
approximately 20mA. This increased current flow is instantaneously detected by the 1S20 
& its trip output contacts closed. Refer to the 1S20 Arc Fault Monitor Technical Bulletin for 
further details. 
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SINGLE DETECTOR PACKAGE 
Figure 1 depicts the 1S30 with a single optical detector. Note the 
window where the active part of the detector is positioned to. This 
permits convenient mounting on the outside of the panel with the 
detector window protruding a hole in the panel. 

 

 

 

 

 

 

 

Figure 1: 

 

 

DUAL DETECTOR PACKAGE 
Figure 2 depicts the 1S30 with dual optical detectors. The two 
optical detectors face in opposite directions to provide arc 
detection coverage in both directions. This version is particularly 
useful when mounted in a BUS chamber or barrier between 
adjacent switchgear chambers. The main benefits are reduced 
cost compared to two separate sensors & use of only one input 
channel on the 1S20 Arc Fault Monitor. 

 

 

 

 

 

 

 

Figure 2: 

 

 

DETECTOR RANGE 
A detection range along the 100% relative sensitivity curve shown 
in figure 3 is approximately 3m. Single detector versions therefore 
need to be placed at a maximum spacing of 5-6m. The dual 
detector versions may be placed at a maximum spacing of 8-10m 
to provide adequate detection overlap. In switchgear the light 
caused by the arc is reflected from the walls & therefore, the 
mounting of the sensor is not critical.  

While the high intensity flash caused by an electrical arc will be 
reflected within the metal clad switchgear, it is recommended that 
one or more sensors be mounted in each enclosed switchgear 
compartment. 

 

 

 

 

 

 

 

Figure 3: 

 

 

 

 

 

Detector Characteristics 
 
 
 
 
OPTICAL SENSITIVITY 
11,000 Lux +10% for white light at normal incidence to the 
detector window(s) as depicted in figure 4: 

 

Rear
Detector
1S30 [B]

models only

Light
Source

Front
Detector

1S30 [A] & [B]
models

Light
Source

 
Figure 4: 

For the 1S30[A] single detector version the front detector only is 
fitted. In this configuration the 1S30 [A] will be insensitive to white 
light incident on the rear surface of the case up to a level of 
200,000 Lux. 

As the white light intensity of sunlight falls in the range 1,000 to 
7,000 Lux, this will not be sufficient to trigger the 1S30 sensor 
even if the back of the single detector version is in direct sunlight. 

This attribute provides a significant safety margin to avoid 
nuisance tripping when the option of mounting the sensor 
externally on switchgear as depicted in figure 6 is employed. 

DETECTOR DIRECTIONAL CHARACTERISTICS 
Detector sensitivity falls to ~40% of the nominal level at inclination 
angles up to 70 degrees from the normal for white light. 

DETECTOR SPECTRAL RESPONSE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: 
Arc detector spectral response 
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FLUSH PANEL MOUNTING 
The 1S30 is suitable for flush panel mounting in a number of 
configurations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: 
1S30 shown mounted on the outside of a switchgear panel 

Detector oriented to ‘look’ through a hole into the switchgear 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: 
1S30 shown mounted on the inside of a switchgear panel 

Detector oriented to ‘look’ out into the switchgear compartment  
 
 

FLUSH MOUNT REINFORCING PLATE 
When mounting the 1S30 on the outside of a switchgear cubicle 
as depicted in figure 6, the hole required in the panel may 
degrade the short circuit rating. If this is considered to be an issue 
then a reinforcing plate may be fitted over the 1S30 as depicted 
below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: 
Flush mount reinforcing plate 
1.2mm zinc plated mild steel 

 
 

 
 
 
 
 
 
 

Mounting Options 
 
 
 
 
DUAL DETECTOR VERSION 
The dual detector version can be panel mounted to monitor two 
adjacent switchgear compartments simultaneously. This feature 
can be used to reduce the total cost for sensors or to increase the 
monitoring coverage for each 1S20 Arc Fault Monitor unit.  
 

Switchgear
panel

2 x M4
self threading

mounting screws
(Supplied)

Sealed cable
stress relief

Optical detector
protruding through

hole in panel

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9: 

Internal partition
between switchgear

compartments

Optical detector
protruding through

compartment divider
into adjacent

switchgear chamber

Optical detector
window facing away
from compartment

divider

1S30 shown mounted on the inside of a switchgear panel 
This configuration combines the functions described in 

Figures 6 & 7 with the application of a single 
dual detector arc fault sensor 

2 x M4
self threading

mounting screws
(Supplied)

Optical detector
facing away
from panel

 
 
PANEL MOUNT CUT OUT DETAIL 
 
 
 
 

Hole in panel
to allow detector

to ‘look’ into
switchgear
chamber

 
 
 
 
 
 
 
 
 
 
 
 

Figure 10: 
Flush mounting detail 

 
 
 
RIGHT ANGLE MOUNTING OFF A SURFACE 
A right angle mounting bracket may be fabricated using the panel 
cut out detail in figure 10. Single & dual detector models may be 
mounted in this manner as depicted below. 

2 x M4
self threading

mounting screws
(Supplied)

Flush mount
reinforcing

plate  
 
 
 
                             

Figure 11: 
Right angle mounting off a surface 

Right angle
mounting
bracket

Optical detector
window facing away

from right angle
mounting bracket

Single
optical detector

Dual
optical detector

Mount off floor or walls within switchgear / BUS bar chamber 
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ARC FAULT PROTECTION SCHEME 
Refer to the 1S20 Technical Bulletin for further details. 
 

Type: 1S20K1 [C]  Vx: 48V DC
Serial No: 126578

1S20 Arc Fault Monitor

ARC FAULT TRIP INITIATE

CB ARC FAULT
MONITORSENSOR

OVER-CURRENT RELAY
3 Pole OC + EF

RESET / TEST

System Functioning
Arc Fault Trip
System Service
DC Fail

GREEN:
RED:

ORANGE:
DARK:

 
 

Figure 12: 
Key components required to implement an Arc Fault Protection 

scheme with an overcurrent check stage 
to enhance system security 

 
ARC PROTECTION SCHEME OPERATE TIME 
The total time required for detection of the arc flash to closure of 
the 1S20 Arc Fault Monitor trip contacts is less than 10ms 
including bounce. Typical operate time is 7 to 8ms. 
 

 
 

Figure 13: 
CRO trace showing nominal operation time of the trip contacts at 

7ms. First contact touch at 6.25ms and fully closed by 7.25ms. 
Operation in <10ms is considered acceptable as current check 

relay operate time is ~15ms. 

MINIMUM ARC DURATION 
The minimum arc “flash” duration required to guarantee operation 
of the 1S20 output contacts is 1.25ms. 
 
 

 

 

Technical Data 
 
 
 
 
AUXILIARY SUPPLY 
Voltage from 1S20 Arc Fault Monitor: 12V DC 
Power consumption: <2.5mA 
 
SENSOR CONNECTIONS 
The 1S30 is supplied with a 6m two core connection cable as 
standard. Two core multi strand wire (2x16/0.2mm), is supplied 
stripped & pre tinned at the 1S20 connection end. The standard 
6m cable may be cut down to the desired length & crimp ring lugs 
fitted for termination to the 1S20 Arc Fault Monitor. 

The cable is factory fitted to the 1S30 Arc Fault Sensor using a 
stress relief molding to provide a sealed & durable connection 
interface. The cable employs thick inner & outer insulation layers 
to avoid damage during installation.   

For connection over longer distances shielded cable is 
recommended. For distances over 20m, 24/0.2 mm cable should 
be employed. The shield wire should be connected to the 1S20 
auxiliary supply common only. 

CASING 
Rugged moulded construction to IP51. 
 
TEMPERATURE RANGE 
Operating:   -5 to +55oC 
Storage: -25 to +75oC 
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he following accessories are available separately: 

220 100 500 1S30 Flush mount reinforcing plate 
 
 
 
 
 
 
 
 

 
 

Ordering Information 
 

 
 
Generate the required ordering code as follows:  e.g. 1S30 A 

 
 

 1  2 

1S30     
 
 
 

 
1 DETECTORS 
A   Single through hole panel detector 
B Dual detectors 
 
2 SPECIFY OPTIONS     (Only if required) 
F   Flush mount reinforcing plate required 
L 20m shielded cable required 
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Optional second
optical detector
‘looks’ forward
through front
label window

 
Figure 14: 1S30 Arc Fault Sensor dimensions 
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Australian Content 
Unless otherwise stated the product(s) quoted 
are manufactured by RMS at our production 
facility in Melbourne Australia. Approximately 
60% of our sales volume is derived from 
equipment manufactured in house with a local 
content close to 90%. Imported components 
such as semi-conductors are sourced from local 
suppliers & preference is given for reasonable 
stock holding to support our build requirements. 
 
Quality Assurance 
RMS holds NCSI (NATA Certification Services 
International), registration number 6869 for the 
certification of a quality assurance system to 
AS/NZS ISO9001-2000. Quality plans for all 
products involve 100% inspection and testing 
carried out before despatch. Further details on 
specific test plans, quality policy & procedures 
may be found in section A4 of the RMS product 
catalogue. 
 

Product Packaging 
Protection relays are supplied in secure 
individual packing cardboard boxes with moulded 
styrene inserts suitable for recycling.  Each 
product & packing box is labeled with the product 
part number, customer name & order details. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Design References 
The products & components produced by RMS 
are based on many years of field experience 
since Relays Pty Ltd was formed in 1955. A large 
population of equipment is in service throughout 
Australia, New Zealand, South Africa & South 
East Asia attesting to this fact. Specific product & 
customer reference sites may be provided on 
application.  
 
 

Product Warranty 
All utility grade protection & auxiliary relay 
products, unless otherwise stated, are warranted 
for a period of 24 months from shipment for 
materials & labour on a return to factory basis. 
Repair of products damaged through poor 
application or circumstances outside the product 
ratings will be carried out at the customer’s 
expense.  
 
 

Standard Conditions of Sale 
Unless otherwise agreed RMS Standard Terms & 
Conditions (QF 907) shall apply to all sales. 
These are available on request or from our web 
site. 
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