SMART RELAYS
D5096S — D50975

D5293S - D5294S - D5295S
SIL 3 Relay with Line & Load Diagnostics
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OUTLINE

1. What Are Smart Relays?
a. Relays + Diagnostics
b. Models: D5096S, D5097S, D5293S, D5294S and D5295S

2. Why Choosing Smart Relays?

3. Real-World Applications

a. Normally-Energized solenoid valves
Strobes/beacons for Fire & Gas applications
Dual tone sounders for Fire & Gas applications
. High-availability double-coil solenoid valves
Single-phase load interruption solenoid valves
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WHAT ARE SMART RELAYS?

4 )
Basic Relay Line & Load
concept Matrix + Diagnostic
- )
D5293S D5096S & D5097S &
D5294S D5295S

2

2
-
o

2 NO Contacts in series 2 x 2 NO Contacts 2 X 2 NC Contacts
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WHAT ARE SMART RELAYS?

 Alarm: fault relay
* Coil-to-contacts function (SIL 3)  Contact rating: 5 A— 250 Vac

e Diagnostics functions e Zone 2 Installation

D5096S, D5097S

~ 4 24 Vdc
[ Power
Supply |~ - ~
B
Digital IN
Digital
( OouT
Load:
Solenoid Valve \ /
Beacons/Strobes
Sounders... y
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WHAT ARE SMART RELAYS?

* Alarm: fault relays, modbus
e Coil-to-contacts function (SIL 3) * Contact rating: 4 A— 250 Vac

* Diagnostics functions (SIL 2) e Zone 2/ Div. 2 Installation

D5293S, D5294S, D5295S

\+ 24 Vdc
[ Power
Supply J — Additional
Fault Out
- O
Digital IN
a N
Digital
4l ) - OouT
Load: \ 4
Solenoid Valve Modbus .
Beacons/Strobes Modbus
Sounders... y \ /
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WHAT ARE SMART RELAYS?

D5293S - SIL 3 for Normally Energized (NE) Loads

D5293S

2

D5293S

D5293S

Off-line condition
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Normal condition (NE)

Safe state condition




WHAT ARE SMART RELAYS?

D5293S - SIL 3 for Normally Energized (NE) Loads

D5293S

LOAD DE-ACTIVATION
ON DEMAND

Normal condition (NE)

w\lTERNATIONAL
TECHNOLOGY FOR SAFETY

D5293S

Safe state condition

1 relay fault
is not sufficient for
a dangerous failure!




WHAT ARE SMART RELAYS?

D5293S - SIL 3 for Normally Energized (NE) Loads

D5293S

AVAILABILITY

Normal condition (NE)
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D5293S

False trip condition

Low availability




WHAT ARE SMART RELAYS?

D5096S & D5294S - SIL 3 for Normally Energized (NE) Loads

D5096S &
D5294S

2

D5096S &
D5294S

D5096S &
D5294S5

Off-line condition
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Normal condition (NE)

Safe state condition




WHAT ARE SMART RELAYS?

D5096S & D5294S - SIL 3 for Normally Energized (NE) Loads

D5096S &
D5294S

LOAD DE-ACTIVATION
ON DEMAND

Normal condition (NE)
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D5096S &
D52945

Safe state condition

1 relay fault
is not sufficient for
a dangerous failure!




WHAT ARE SMART RELAYS?

D5096S & D5294S - SIL 3 for Normally Energized (NE) Loads

D5096S &
D5294S

AVAILABILITY

Normal condition (NE)
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D5096S &
D52945

False trip condition

High availability




WHAT ARE SMART RELAYS?

D5096S & D5294S — SIL 3 for Fire & Gas (F&G) / Normally De-Energized (ND) Loads

D5096S &
D5294S

D5096S &
D52945

D5096S &
D5294S5

Off-line condition Normal condition (ND) Safe state condition
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WHAT ARE SMART RELAYS?

D5096S & D5294S — SIL 3 for Fire & Gas (F&G) / Normally De-Energized (ND) Loads

D5096S &
D5294S5

LOAD ACTIVATION
ON DEMAND

Normal condition (ND)
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D5096S &
D5294S

Safe state condition

1 relay fault
is not sufficient for
a dangerous failure!



WHAT ARE SMART RELAYS?

D5096S & D5294S — SIL 3 for Fire & Gas (F&G) / Normally De-Energized (ND) Loads

D5096S &
D5294S

D5096S &
D5294S

AVAILABILITY

Normal condition (ND) False trip condition

High availability
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WHAT ARE SMART RELAYS?

D5097S & D5295S - SIL 3 for Normally Energized (NE) Loads

D5097S &
D5295S

2

D5097S &
D5295S

D5097S &
D5295S

Off-line condition
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Normal condition (NE)

Safe state condition




WHAT ARE SMART RELAYS?

D5097S & D5295S - SIL 3 for Normally Energized (NE) Loads

D5097S &
D5295S

LOAD DE-ACTIVATION
ON DEMAND

Normal condition (NE)
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D5097S &
D5295S

Safe state condition

1 relay fault
is not sufficient for
a dangerous failure!




WHAT ARE SMART RELAYS?

D5097S & D5295S - SIL 3 for Normally Energized (NE) Loads

D5097S &
D5295S

AVAILABILITY

Normal condition (NE)
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D5097S &
D5295S

False trip condition

High availability




WHAT ARE SMART RELAYS?

D5097S & D5295S — SIL 3 for Fire & Gas (F&G) / Normally De-Energized (ND) Loads

D5097S &
D5295S

D5097S &
D5295S

ey

D5097S &
D5295S

Off-line condition
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Normal condition (ND)

Safe state condition




WHAT ARE SMART RELAYS?

D5097S & D5295S — SIL 3 for Fire & Gas (F&G) / Normally De-Energized (ND) Loads

D5097S & D5097S &
D5295S D5295S
LOAD ACTIVATION
ON DEMAND
Normal condition (ND) Safe state condition

1 relay fault
is not sufficient for

a dangerous failure!
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WHAT ARE SMART RELAYS?

D5097S & D5295S — SIL 3 for Fire & Gas (F&G) / Normally De-Energized (ND) Loads

D5097S &
D5295S

0=

AVAILABILITY

D5097S &
D5295S

Normal condition (ND)
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0=

False trip condition

High availability



WHAT ARE SMART RELAYS?

Diagnostics

D5293S

(2) Load

current

@ Supply voltage

@ Internal coil integrity

.

\%

D5293S

@ Supply
voltage

Load ON
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Load OFF




WHAT ARE SMART RELAYS?

(2) Load

current

Diagnostics
D5096S ﬁ D5096S
| I
upply voltage upply voltage
(1) Supply volt V (1) Supply volt
(2) Load

Resistance

Load ON
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Load OFF




WHAT ARE SMART RELAYS?

Diagnostics

D5294S5

-

\%

@ Supply voltage
(configurable)

(2) Load current
(configurable)

(3) Internal coil integrity

D5294S

(2) Load Resistance
(configurable)

@ Supply voltage
(configurable)

(3) Earth leakage

Load ON
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Load OFF




WHAT ARE SMART RELAYS?

(2) Load

current

Diagnostics
D5097S ﬂ D5097S
| I
@j;‘;ily V @ Supply voltage
(2) Load

Resistance

Load ON
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Load OFF




WHAT ARE SMART RELAYS?

Diagnostics

D5295S LR D5295S
. Supply voltage
ok (D Supply voltag
@Supplyvoltage - (configurable)
||

(configurable) V

(2) Load Resistance
(configurable)

(2) Load current
(configurable)

(4) Internal coil integrity

(3) Earth leakage

Load ON Load OFF
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WHAT ARE SMART RELAYS?

Smart relay to System communication

Fault relay
D5096S DI

D5097S Pulse testing

D5293 [ | >0

D5294S Fault on bus
DI

D52955

Modbus Modbus
master
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OUTLINE

1. What Are Smart Relays?

d.
b. Models: D5096S, D5097S, D5293S, D5294S and D5295S

Relays + Diagnostics

[ 2. Why Choosing Smart Relays?

|
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3. Real-World Applications

d.

®oo o

Normally-Energized solenoid valves
Strobes/beacons for Fire & Gas applications
Dual tone sounders for Fire & Gas applications

. High-availability double-coil solenoid valves

Single-phase load interruption solenoid valves

4. Conclusions



WHY CHOOSING SMART RELAYS?

1. Old systems DO do not support load diagnostics

Solenoid Valve
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WHY CHOOSING SMART RELAYS?

1. Smart Relays make diagnostics available to the system

NCEELE
I

£

el sl o] o]

Solenoid Valve

w D5096S, D5097S,
TELANDLONY rom GRE D5293S, D5294S, D5295S



WHY CHOOSING SMART RELAYS?

2. All systems DO are voltage/current limited

# Command /Power

Solenoid Valve
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WHY CHOOSING SMART RELAYS?

2. Smart Relays extend voltage/current with Diagnostics

{ Joi:] Jo:

[ o] ]

E
P

[Ple:;
[ o

Solenoid Valve
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WHY CHOOSING SMART RELAYS?

3. DO Diagnostics limits (extreme loads, earth leakage...)

Beacon
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WHY CHOOSING SMART RELAYS?

3. Smart Relays extend DO Diagnostics capabilities

o]
[ i

i
[ o] ]
ot

[
[ 4
[ /4
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WHY CHOOSING SMART RELAYS?

N
isgnostis
, »

e Modbus

e Configurable thresholds

Internal coil integrit
» , Load earth leakage

I—
Line ogen & short circuit Line ogen & short circuit
Load open & short circuit Load open & short circuit
/| ] —
No Diagnostics Load supply monitoring Load supply monitoring
I —
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OUTLINE

1. What Are Smart Relays?
a. Relays + Diagnostics
b. Models: D5096S, D5097S, D5293S, D5294S and D5295S

2. Why Choosing Smart Relays?

(3. Real-World Applications N

a. Normally-Energized solenoid valves

b. Strobes/beacons for Fire & Gas applications

c. Dual tone sounders for Fire & Gas applications

d. High-availability double-coil solenoid valves

e. Single-phase load interruption solenoid valves j

\_

4. Conclusions
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4 SMART RELAYS REAL WORLD APPLICATIONS
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O Normally-energized solenoid valves

 Strobes/beacons for Fire & Gas applications

O Dual - tone sounders for Fire & Gas applications

O High-availability double-coil solenoid valves

O Single-phase load interruption solenoid valves



{ NORMALLY-ENERGIZED SOLENOID VALVES

Supply

Solenoid Valve

D5294S
%TERNATIONAL (or D50965)
TECHNOLOGY FOR SAFETY

roject recor ‘\
‘ #1 J

Name: Bordolano

System: _Emerson DeltalV 5[5

Load: Biffi 110Vdc Solenoids

Model: _D52945 (or D50965)
o y

System



NORMALLY-ENERGIZED SOLENOID VALVES

» Off-line
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NORMALLY-ENERGIZED SOLENOID VALVES

- Normal condition (NE)

b - o
57
%

rA
v,
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NORMALLY-ENERGIZED SOLENOID VALVES

Yo . oo
At

v
e
w;ﬂ%@
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NORMALLY-ENERGIZED SOLENOID VALVES

Yo . oo
AL

v
e
w;ﬂ%@

Modbus
. 4

w\lTERNAHONAL Load is open! What happened?
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NORMALLY-ENERGIZED SOLENOID VALVES

*

*
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NORMALLY-ENERGIZED SOLENOID VALVES

.“E L7
- ; Z-Afe

v
e
w;ﬂ%@

o

Modbus
. 4

%TERNAT.QNM Load is short circuited! What happened?
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NORMALLY-ENERGIZED SOLENOID VALVES

Yo . oo
At

v
e
w;ﬂ%@

[ Modbus ]
Q 4
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NORMALLY-ENERGIZED SOLENOID VALVES

Yo . oo
AL

v
e
w;ﬂ%@

Modbus
. 4

w\lTERNAHONAL Fault supply What happened?
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NORMALLY-ENERGIZED SOLENOID VALVES

Yo . oo
AL

v
e
w;ﬂ%@

Modbus
. 4

%TERNAT.QNM Internal coil fault What happened?
TECHNOLOGY FOR SAFETY




4 STROBES/BEACONS FOR F&G APPLICATIONS ‘ #HSOJGC! feCOf? ' "7

System: ABB 5800
Load: MEDC Beacon/Strobe

Model: _D52955 (or D50975)
A 4

Beacon / Strobe

w D5295S
TECHNOLOGY FOR SAFETY (or D50975)



STROBES/BEACONS FOR F&G APPLICATIONS

» Off-line

System

Modbus
& 4
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STROBES/BEACONS FOR F&G APPLICATIONS

» Normal condition (ND)

=

052955
(050975)

¥

\:\ I ‘/C/

Modbus

Q——
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STROBES/BEACONS FOR F&G APPLICATIONS

-
n

‘
I ,
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<

[Modbus]

4




STROBES/BEACONS FOR F&G APPLICATIONS

e
n

‘
I ,

Modbus

G' il gty o Load is open! What happened?



STROBES/BEACONS FOR F&G APPLICATIONS

-
n

Ia
A

3

[Modbus]

< 4
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STROBES/BEACONS FOR F&G APPLICATIONS

e
n

‘
l ,

3

Modbus

G‘ R IeT Load is short circuited! What happened?



STROBES/BEACONS FOR F&G APPLICATIONS

Ia
A
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<

[Modbus]

4




STROBES/BEACONS FOR F&G APPLICATIONS

Ia
A

Modbus

%ﬁ:ﬁb‘éﬂd&ﬁ&b Fault supply What happened?



STROBES/BEACONS FOR F&G APPLICATIONS

I

Modbus

G' il gty o Earth leakage What happened?



DUAL - TONE SOUNDERS O
FOR F&G APPLICATIONS 53 ) 3

Name: Kioc (Kuwait)
System: _/nvensys FBM200
Load: MEDC Sounder

Model: _D52945 (or D50965)
o y

Sounder D5294S System

( or D50965)
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TECHNOLOGY FOR SAFETY



DUAL - TONE SOUNDERS .
FOR F&G APPLICATIONS m) Off-line

-

+ Vac/Vdc
D5294S D5294S
D5096S D50965
7 7

System System System System
DO DI DI DO

w\lTERNATIONAL
- Vac/Vdc
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{ DUAL - TONE SOUNDERS

=

+ Vac/Vdc

D5294S
D5096S

System System
DO DI

w\lTERNATIONAL
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| FOR F&G APPLICATIONS m) Normal condition (ND)

D5294S
D5096S

System
DI

System
DO




{ DUAL - TONE SOUNDERS
FOR F&G APPLICATIONS

+ Vac/Vdc

» Normal condition (ND)

=

D5294S
D5096S

i

System System
DO DI
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- Vac/Vdc

D5294S
D5096S

System
DI




{ DUAL - TONE SOUNDERS

FOR F&G APPLICATIONS B DETECTABLE FAULTS

E + Vac/Vdc
D5294S
o D50965

& D52945
D50965S

i

System System System System
DO DI DI DO

( *INTERNATIONAL _
TECHNOLOGY FOR SAFETY Va C/VdC




{ DUAL - TONE SOUNDERS

FOR F&G APPLICATIONS B DETECTABLE FAULTS

E + Vac/Vdc
& D52945 D5294S
D50965 @ D50965

*

i

System System System System
DO DI DI DO

( *INTERNATIONAL
TECHNOLOGY FOR SAFETY - Va C/VdC




{ DUAL - TONE SOUNDERS

FOR F&G APPLICATIONS B DETECTABLE FAULTS

E + Vac/Vdc
& D52945 D5294S
D50965 @ D50965

i

System System System System
DO DI DI DO

( *INTERNATIONAL
TECHNOLOGY FOR SAFETY - Va C/VdC




{ DUAL - TONE SOUNDERS

FOR F&G APPLICATIONS B DETECTABLE FAULTS

E + Vac/Vdc
& D52945 D5294S
D50965 @ D50965

i

System System System System
DO DI DI DO

( *INTERNATIONAL
TECHNOLOGY FOR SAFETY - Va C/VdC




DUAL - TONE SOUNDERS
FOR F&G APPLICATIONS

Fault supply Load open circuit

Load short circuit Internal coil fault (only D5294S)

& Vac/Vdc

& D52945
D5096S

i

*

System System
DO DI

( *INTERNATIONAL
TECHNOLOGY FOR SAFETY - Va C/VdC

=) DETECTABLE FAULTS

D5294S
D5096S

System
DI

i

System
DO



{ NORMALLY-ENERGIZED DOUBLE COIL
SOLENOID VALVES

Supply

Double Solenoid Valve
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D52945

roject recor
#4 J

System: Yokogawa RS Prosafe

Load: Double coil valve

Model: _D52945

-




NORMALLY-ENERGIZED DOUBLE COIL
SOLENOID VALVES

» Off-line

NS
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NORMALLY-ENERGIZED DOUBLE COIL
SOLENOID VALVES

- Normal condition (NE)
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NORMALLY-ENERGIZED DOUBLE COIL
SOLENOID VALVES

Modbus
. 4

%TERNAT.QNM One coil is open! What happened?
TECHNOLOGY FOR SAFETY




{ SINGLE — PHASE LOAD INTERRUPTION

Sounder D5294S

D5096S

wTERNATIONAL
TECHNOLOGY FOR SAFETY

)/
#5

System: Honeywell €300

Load: Solenoid valve

Model: _D52945$

Yo




mp Off-line
=

SINGLE — PHASE LOAD INTERRUPTION

(ow ) 4m

- +

f
i
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System
DO

System
DI




» Normal condition (NE)

SINGLE — PHASE LOAD INTERRUPTION
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SINGLE — PHASE LOAD INTERRUPTION

» DETECTABLE FAULTS
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SINGLE — PHASE LOAD INTERRUPTION

» DETECTABLE FAULTS
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SINGLE — PHASE LOAD INTERRUPTION

» DETECTABLE FAULTS
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SINGLE — PHASE LOAD INTERRUPTION » DETECTABLE FAULTS

1%
g

f////"s/////i}a
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SINGLE — PHASE LOAD INTERRUPTION » DETECTABLE FAULTS

1%
g

f////"s/////i}a

I Fault supply Load open circuit

w Internal coil fault Load short circuit
INTERNATIONAL
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OUTLINE

1. What Are Smart Relays?

a. Relays + Diagnostics
b. Models: D5096S, D5097S, D5293S, D5294S and D5295S
2. Why Choosing Smart Relays?
3. Real-World Applications
a. Normally-Energized solenoid valves
b. Strobes/beacons for Fire & Gas applications
c. Dual tone sounders for Fire & Gas applications
d. High-availability double-coil solenoid valves
e. Single-phase load interruption solenoid valves
[ 4. Conclusions ]
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ONCLUSIONS

1. Coil-to-contact SIL 3 -TUV Certified

2a. D5293S, D5294S, D5295S Complete Load & Line Diagnostics (SIL 2):
Configurable voltage on load .
Configurable Current on load
Configurable Load resistance (patented)
Configurable Leakage from load to earth
Coil integrity, internal faults

oo o

2b. D5096S, D5097S Load & Line Diagnostics :
a. Line open & short circuit
b. Load open & short circuit
c. Load supply presence

Modbus RTU RS485 supported (only D5293S, D5294S, D5295S)

Compatible with DO Card Line Monitoring Pulse Test

-

Fault mirroring to the DO Card
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CONCLUSIONS

6. Suitable for many applications

D5293S

D5096S & T D5097S &
D5294S5 D5295S

=+ -

a
o

2
&
o

* 2 NO Contacts in series * 2x 2 NO Contacts * 2x 2 NC Contacts
* For NE or ESD Applications * For F&G or ND Applications * For F&G or ND Applications
/ NE high availability / NE high availability
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