() X
2.8 0.5 @

s y e u"bJ/J-« i S ‘.;- u’fut ,Jv i

ul.oaalwua_wug 9‘«5‘“&5 4910y

National Conference of New
Construction Industry Technologies

9 uJol.Q.> ) U.J9J u|).~92J
e el b ]

bzl S 5w Oloul

o SHiSs 9 By )l .
|j]5“|v|)°)9y

Slgas B vaas 09)5 Uy b e

$S3S 0
Oy swaasi wlS Ulgic £) lgo °




u\g);b.).ﬂS.JlAﬁ‘jlﬂj_»q\éﬁ&h« é)g))bw).h'ajé

class K <alalas

class L <lalaa

class M «<lalas |

class 0 —hlas
class | <llas

class [] «ulaléa ——

class [I] <dales

L

O 4 ) s b g udashd 3y p ) Jals

L g ey duadl 5 815 a9 Gml ¢ IR Ge i J e ¢ (S jlaa ¢ (g IS Gle (Al b Dillia & gana )2




Cilida glahiaa j3 Gail slajlly JiSlas Jgaa
SELV:Full safe SELV
alS oy s 3l OxG ujd-* BiP b s Saly ylaa
4S dLﬁ .Egu M)M1 e " ) ‘ . . L_J-Hw

Touch
Voltage(ELV)

12V-AC 25V-AC 50V-AC
ISV-DC 30V-DC 60V-DC 120V-DC
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Main contacts  Signal processor Main coils Magnetic circuit
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Force AG
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Trip Coil
Energized

Search coil
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RCCB

Residual

Current

Circuit

Breaker

For Human safety
Max 30mA

For Fire Safety
Max 300mA

-
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Separated or safety extra-low voltage (SELV)
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BS EN 61558-2-6
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MIMOQF\‘ ZF |?OA ﬁzoosoo @Imal‘l sariri \
Input. 100-240Vac, 50/ 60Hz,0.2A |
Output 12Vdc,0 5A,6W max  .tc

ta: 40°C fc: 80°C
ERARCEE R@HSE

Ct @ SELV s

EET

61558.2.5
P00

50/60H; RS 123-4144 c €

400y 20V 415y oy

LED Light (Pool)
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The SELV socket-outlets are 16A 2-pole safety extra-low voltage (up to 50 V) socket-
outlets for use on appliances and devices. Standard voltages for socket-outlets zre
6, 12, 24 and 48V ac. The socket-outlets are equipped with a groove coding to
prevent the use of a plug not complying with the socket voltage.

The SELV plugs are 16A 2-pole plugs for use with safety extra-low voltage socket-
outlets. Standard voltages for plugsare 6, 12,24 and 48V ac. The plugs are equipp:d
with a ribbed coding to prevent being used with socket-outlet not complying with
the plug's voltage.

Socket-outlets and plugs are intended for use with portable, encased transformers
PFS, power supplies and electrical systems on boats and camping cars.
Manufactured in compliance with EN60884-2-4.

Rated voltages: 6; 12; 24; 48 V AC

Maximum current: 16 A

Enclosure class: IP44

Wire couplings: 4 mm2 (single wire) or 2,5 mm2 (if chaining is used)
Weight: 0,02 kg

@iman.sariri
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Additional
fire protection
by AFDD

Additional protection
e.g. via 30 mA RCD

Fault protection
e.g. by MCB or RCD

Basic protection
e.g. insulation of live parts
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BT = 50
- )P
= =
q -
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= “ . ==
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Neutral In —-b,

PCBA
AFDD/RCD
Function

Arc Chamber

Differential
Toroid
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Arc Fault Detection Device
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Power supply cord subject to
excessive force (By furniture or a

position)

N

s

Power sockets in poor condition

@iman.sariri

Situation increasing risks of fire

Power supply cord defective following
Cable weakened at
iNnappropriate or excessively numerous Accidental damage to a cable
connection
operations

(.

Cables are damaged by their
Ageing of cable protective devices Loose connections environment: UV, vibrations, moisture,

rodents.
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Cable insulation damage Loose termination

— - o ..
L) ‘; lb 20 We e w " -o' 20 n o 33 34 2% 2% 27 20 930N N u.:’.‘...“-: : :‘: 32 /0 EleCtr]C]ty
7 % Overheating

J— § 18 % Human failure

25 % Open fire
10 % Arson

9 % Other —¢

Causes of fire
in Germany (2015)
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Equipment
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Protection by:
B ... Residual current-operated circuit breaker

I ... Overcurrent protection device

% ... Arc fault detection device

Parallel and serial arc faults occurring in a final circuit; schematic illustration
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An electrical wire is damaged. @iman.sariri

The wire and insulation layer become too hot.

The insulation layer is carbonized, and the copper

=N A = conductor melts. A gap is generated, resulting in an
2 - T electrical discharge.
An arc fault is formed, and an electrical fire is produced.
An electrical fire resulting from an arc fault.
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IN A LOW VOLTAGE ELECTRICAL CIRCUIT

\ - bl 1 4%’ e £
m - v - " ' i 5 0 O ' CAN ATTAIN TEMPERATURES OF UP TO
| | 6 0 0 0 o c

@iman.sariri

The intense electrical energy creates an ionized channel of conductive gas known as plasma, which can reach

extremely high temperatures ranging from 3,500 to 15,500 degrees Celsius
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Arc Fault , >] Load current waveforms.
(a) Pure resistance.

Normal
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(b) Fluorescent lamp.

Amplitude (A)

i T o W o N o /‘\ c) Halogen lamp.
\./vqu () 9 P

Wm ) Electric drill

( ) Tungsten filament lamp.

<. (f) Air conditioner.

(g) Computer host.

‘ Time(s)
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Current (A)

15

Voltage (V)

60

Current (A)

15

10

40

20

10

0

T I
J .

L Shoulders

10 12 14 16 18

Time (milliseconds)

== Arc current
-+ |deal current

== Arc current
==+ \Joltage across arc
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10 12 14 16 18
Time (milliseconds)
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Number of samples Number of samples

(a) BP neural network group (93.30%) (b) GA-BP neural network group (99.21%)

Comparison of effects before and after genetic algorithm (GA) optimization.

BP: Back Propagation neural network algorithm
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Moving Electrodejf Arc Generator Current Stationary Moving

Controller Electrode Electrode .
Probe Oscilloscope

Data

Acquisition

AC

220V/50Hz

Load | High-Voltage

Differential Probe

| s
High-Voltage Differential
Probe
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Stationary
electrode

Power supply

Moving
electrode

Arc generator test
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Lateral

Insulating

clamps

adjustment ——

)
!

Fixed base
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Sliding block

Nonconductive =———
lever arm

Steel blade

Nonconductive base

Cord under test
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MCB 16A Tripping curve according to IEC 60898

AFDD Tripping curve according to IEC 62606
ime (s) A PPINS 7

1000

==
25 16 32 6375 150 Arc Current (A)

Series arc maximum breaking time
Parallel arc maximum breaking time @iman.sariri
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2.5 5 10 16 32 63
(r.m.s value) (A)
Maximum break-time
1 0.5 0.25 0.15 0.12 0.12
(sec)

Fo A

Limit values of break-time for arc fault detection devices for low arc currents; Uy = 230 V; taken from

b | Rt
TR N 1

ja = a = ! A t
—t rc curren
-~ “ . W 75 100 150 200 300 500
. — (r.m.s value) (A)

Number of half-cycles for arc fault detection devices for high arc currents; Uy = 230 V; taken from @iman.sariri
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Limit values of the break time for a series arc. U, = 230 V AFDDs

e A S W AR Test Arc Current (RMS Values) Maximum Break Time
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@iman.sariri

i L 8. m N Maximum allowed number of arcing half-cycles
= iﬂ — “; ﬁ“ﬁ n within 0.5 s for U, = 230 V AFDDs and
= - o ) U, =120 V AFDDs in the parallel arc test.
. - - iy S Test Arc Current (RMS Values)
2 ol 75 A

100 A
150 A
200 A
300 A
500 A @iman.sariri

Torodial trans-
former for residual
current detection

Residual current
protection actuator

Residual current
test button (white)

-I
“%—— Earth fault trip

. indicator (blue flag)

Residual current trip
mechanics

@iman.sariri
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Switch off mechanism

N\

LF transformer HF transformer

Trigger signal

Analog Microcontroler
Drocessing
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Switching device
Current HF

sensor sensor

Tripping signal

Signal analysis Electronic system

(rectified)

@iman.sariri

Arc fault detection device; schematic illustration; RSSI
Received Signal Strength Indication (HF power of the current)
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=W Apm, - Micro
Controller

Unit
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Upper terminals
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Toroidal transformer
only for DS-ARC1

Electronic
actuator

~ Magnetic
actuator

Contacts

N

Mechanism

—

- Bimetal

- .o Lower terminals
@iman.sariri
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Dejon chamber

cylinder-lift
terminals

Fixed

contact

Magnetic coil
and bimetal
for overcurrent
and overload
protection

Failsafe
Mobile contact bi-directional

cylinder-lift
terminals

Lever for
accessories

Handle

Contact position
indicator

Mobile
contact shaft

Phase wire X

Low frequency

and high frequency
transformers

for sensing arc fault

[

PCBA for arc
detection with
microcontroller

Fast clip for
DIN mounting

@iman.sariri
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Arc fault Arc fault
test button actuator

Delatching
lever

Failsafe
bi-directional
cylinder-lift
terminals
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LED green

Outputs for ---
indication -

LED red

Outputs

for test
1

@iman.sariri
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Wiring Diagram AFDD

Electric stove

House connection protection, Meter preliminary fuse

Light circuit 1

AFDD*/RCCB

Light circuit 2
Living room

Bathroom

Only in combination with
overcurrent protection
(MCB) and residual
current protection (RCD)
can AFDDs provide
comprehensive protection
to reliably lower the risk of
fires in final circuits.

@iman.sariri

<30 mA

An —

a
2]
Q
O
o
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Bedroom

Children’s room
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Fault analysis and earth fault indicator

Easy fault analysis

Construction Industry Technologies

In the case of a fault, the LED displays the different fault indications as soon as

|
[

-t < : S . the toggle has been reclosed.
m [BF m A ™. LED color blink/sec 9 . -
= ) - duration tripping

.

= T A a N -
2 v S Manual tripping, test
Green permanent permanent button. overcurrent
g DIAgra Ao . Red blinking 1 5sec Series arc fault

Red blinking 2 5 sec Parallel arc fault

Red blinking 3 5 sec Over-voltage

. After the 5 second blinking the LED turns green again.
@iman.sariri
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Indicator LED Status

LED OFF

AFDD is OFF or internal failure

Blinking RED/GREEN + yellow flag absence

AFDD manually tripped

Blinking RED/GREEN + yellow flag presence

Overload or Short-Circuit

Steady RED

Residual current fault
Only for RCBO-AFDD

Blinking RED/YELLOW

Series arc fault

Blinking RED

Parallel arc fault

Steady YELLOW

Overvoltage

Blinking YELLOW
@iman.sariri

Internal failure

Contact the technical support
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Since 2014, International Standard IEC 60364 - Electrical installations of

L B2 85 @ buildings Part 4-42 make the following recommendations surrounding the

ssbw‘l'““um installation and application environments of AFDD in residential and
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Construction Industry Technologies

1. In locations with sleeping accommodation (e.g., hotels, nursing homes,
bedrooms in homes)

2. In locations with risks of fire due to high quantities of flammable materials
(e.g., barns, wood-working shops, stores of combustible materials)

3. In locations with combustible construction materials (e.g., wooden
buildings)

4. In fire propagating structures (e.g., high-rise buildings)

5. In locations where irreplaceable goods are housed (e.g., museums)

6. It is recommended that AFDDs be installed at the place of origin of the
low voltage final circuit to be protected (i.e., switchboard of an electrical
installation).
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Kitchen Sockets

General Area Sockets

5 Bedroom Sockets

OO O
- e

: §

a
e
<

@iman.sariri
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L2 B 82 8% More specifically, the installation of the AFDD is highly

gbwwgm recommended to protect circuits with the highest risk of fire,
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1. Protruding cables (risk of knocks)
yom 4 pgsT 2. Outside cables (greoter risk of deterioration)

== = ak " 3.Unprotected cables in secluded areas (like storage rooms)
.- ='. *= 4. Aging, deteriorating wiring or wiring for which the
connection boxes are inaccessible.
)
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(short circuits, currents
overload) « Earth arc fault

Protection Protection

against: —~ 1, against:

« Overcurrent « Overcurrent
(short circuits, (short circuits,

overload) overload)

« Earth fault « Series, parallel
currents and earth arc

« Earth arc fault faults

@iman.sariri

F
I

AFDD+MCB
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AFDD
integrated with
RCBO
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AFDD Need CB
AFDD as a single device,
including an arc fault
detection unit and
opening means and
intended to be installed
in series with a
protective device, that
can be a MCB or RCBO.

X
-
1

AFD

RCBO

Opening means
+

AFD Unit

_—
o
—e
—_—
"

AFD

J & mcs
\ ¢
AFD Unit

Complete AFDD

AFDD as one single device,
including an arc fault detection
unit and a protective device such
as a MCB or RCBO.
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Installation
equipment

L N

G-Check
PE Out

@iman.sariri
PE=CPC ’
Gbla> (1) Metal case

— PE(Protective Earth)=CPC

Circuit Protective Conductor

Terra G2l o) Terra
Source Earth Consumer’s Earth
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Installation
equipment

L N
G-Check
@iman.sariri PE Out

PE=CPC *

@bl () Metal case

— PE(Protective Earth)=CPC

Terra 2 () Terra Circuit Protective Conductor
Source Earth Consumer’s Earth
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Installation
equipment

L N
G-Check
@iman.sariri PE Out

PE=CPC *

@bl () Metal case

— PE(Protective Earth)=CPC

Terra 2 () Terra Circuit Protective Conductor
Source Earth Consumer’s Earth
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Separate neutral (N) and
Protective conductors (PE)
within installation

Supply with combined neutral
and protective conductor (PEN)
with PME applied
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Appliance

L

<+

Source Earth

Additional
Earth Electrode

A break in the PEN conductor happens before the installation. No return path is available

for the load current.V,_ >0V and can be dangerous.

If a user connects PE and true earth by touching the metalwork, the load current will
flow through the user:1 =1 _=1_

The RCD does NOT trip and the user is in danger.
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Metal case

Pk Eas PE(Protective Earth)=CPC
Terra G2l o) Circuit Protective Conductor
Source Earth Consumer’s Earth
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Metal case

. PE(Protective Earth)=CPC
Terra el (09 Terra Circuit Protective Conductor
Source Earth Consumer’s Earth
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C32 Fast Operation 320A
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e , e S TNCS = TT Exposed-
iy ——m Origin conductive-part
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\) Source
PEN conductor

Link
Cut Circuit protective
conductor

Earthing
conductor "T" MET

Main protective
bonding conductor

Extraneous-conductive-part
such as metallic pipework

PME supply arrangement
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Technical data

Caracteristicas Generales/General Features

Tension nominal/Nominal voltage 230 V~ +-10% | 120 V~ +-10%

Frecuencia/Frequency 50/60 Hz

Caracteristicas de la salida (referida a neutro)/Ouput Features (neutral refence)

Potencia maxima de OUT/Maximum power of OUT

Caracteristicas de monitorizacion de resistencia de tierra/Features of the earth resistance monitoring

Valor de actuacion para alarma/Actuating value for alarm Ra Regulable

Maximo valor de medicion/Maximum monitoring value 500 Ohms
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Power
Electronic
Converter
here

[ocal
Substation .
Live CB B — Insulation
i Fault

L.oad with Conductive
Enclosure
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Earth
down-conductor

(copper strip)

—
Air terminal

IEC 62305-3

Down
Conductor

Check
terminal

“"Duck's foot"” or
"Crow's foot"
earth lead

Type A
Grounding System

Earth
Termination
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Power Distribution
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MNeutral block 1

Neutral block 2

ONGGSS Y,

(RCD protected)

40A [16A |10A |10A

MCB MCB |MCB

Earth block
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MCB |MCB [MCB |MCB
10A |10A [10A [10A
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Circuit Breaker

Lightning
Current

*I

T —
- -

Sensitive Loads

i
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Construction Industry Technologies ~ \ |

Current
L1+L2+L3

Max. distance:

0.5m
—

Cross section:
6 mm?

2
16 mm with
Lightning
Conductor

Main terminal block
protective conductors
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VIDEO SMOKE DETECTION POINT-BEAM DETECTORS SPRINKLER SYSTEMS
HEAT
RELEASE
w A\\1//4

S

Early smoke
detection with
SmokeCatcher

embedded on

camera

Full development phase

» Latent phase Growing phase
1_ TIME
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DETECTION SYSTEMS

Thermography Aspirating Smoke Flame Sprinklers Firefighters
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e e sk (FireTIR) smoke : detectors : detectors

Construction Industry Technologies - detectors -

Infrared hot spot
detection

L
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<
Heat Smoke micro Visible Incipient Fire in Out-of-control
emission particles smoke fire progress fire

FIRE EVOLUTION

>
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FACP: Fire Alarm Control Panel

P Ld ¥ Q
Y a Push Alarm

EN54-4
Power Supply
S

Site Check

Control Room

Site Check 24V DC n

T s tE w1 e e o

r_----_--

i VMS
i
Site Check
Push Video
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bad camera placement.
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SigniFire™ digital
video processing

N
‘a‘%

Fire Neuron

N

3-layer feed-forward

/ neural network RED/E

Pattern

01:02/00/06 = B3k 53:15
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Differing system wiring Fire alarm panel,
analog CCTV system and IP camera system.
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FSM-IP
Romofo MoModng Staticn NVR & Event Management Server

\I — -

100Mb PoE Switch

@“'"a“ sariri Standard Network architecture.

@iman.sariri

Fike Video Analytics IP Camera inside explosion proof housing, outdoor housing,
and an indoor IP camera mounting bracket.

SpyderGuard
Remote Monitoring Station

FSM-IP i)

NVR & Event Management Server
100Mb PoE Switch

CAT 5E cable

o

Addressable E ;%
Modules *”L

@iman.sariri

Fire Alarm
Control
Panel

Network architecture with dry contacts attached to addressable modules to the fire alarm control panel.
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1
| @iman.sariri

—

1 90 degees Ceiling

Upper edge
line of FOV

Horizontal plane
from camera

33 degrees
Depiction of a Fike Video Analytics camera FOV radiating outward from the camera

Camera FOV

Lower edge
line of FOV :
center line

Floor

Vertical camera coverage
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Illuminance

Foot-candles

Example

0.27 lux

0.025 Fc

Full moon on a clear night'?

1 lux

0.093 Fc

Full moon overhead at tropical latitudes?

3.4 lux

0.32 Fc

Dark limit of civil twilight under a clear sky*

10.7 lux

1Fc

Emergency Light Level (NFPA)

50 lux

4.7 Fc

Family living room?®

80 lux

7.5Fc

Hallway/toilet®

100 lux

9.3 Fc

Very dark overcast day?!

320 lux

30.0 Fc

Recommended office lighting (Australia)’

400 lux

37.4 Fc

Sunrise or sunset on a clear day. Well-lit office area.

500 lux

46.7 Fc

Lighting level for an office according to the European
law UNI EN 12464.

1,000 lux

93.5Fc

Overcast day?; typical TV studio lighting

10,000-25,000 lux

935-2,336 Fc

Full daylight (not direct sun)*

32,000-130,000 lux

2990 -12,150 Fc

Direct sunlight
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@iman.sariri

@iman.sariri

Electrode
Potential stake under test
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