
SIL3 Solid-State Relay Out Module for 2A ND/F&G Loads with
Diagnostics

X1-NIS-RLO/SS-05
Relay Output

INSTRUCTION MANUAL
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The X1-NIS-RLO/SS-05 solid-state relay module is suitable for switching safety related circuits, up to SIL 3 level, for high
risk industries. It provides isolation between input coils and output contacts, making available a safety NO contact for
Normally De-energized (ND) or Fire & Gas (F&G) loads. A wide compatibility towards different DCS/PLC is guaranteed:
driving pulse testing is permitted by a dedicated internal circuit, which prevents contact and LED flickering, while offering
an acceptable resistance to the DO Card. Line and load short/open circuit detection with programmable limits and load
voltage monitoring are provided, both when the load is off and when the load is on. The fault in the field is directly mirrored
to the PLC DO by artificially increasing the input impedance without commuting the relay contacts, and it is also reported to
the cumulative fault. To ease maintenance operations, field devices can be disconnected through a two-position
insertion/extraction mechanism. This product requires a dedicated Termination Board.

TECHNICAL DATA
General
Power dissipation: 1.1 W @ 24 Vdc System Supply, with 2 A load current, typical.

System Supply
24 Vdc nom (18 to 28.8 Vdc).
Current consumption: 22 mA @ 24 Vdc and relay energized, typical.

System In
24 Vdc nom (18 to 28.8 Vdc).
Current consumption: 12 mA @ 24 Vdc, typical.
Input impedance: 2 kΩ @ 24 Vdc, typical.

Field Supply
DC voltage supply.
Voltage range: 0 to 60 Vdc.

Field Out
ND/F&G load.
Max ratings: 2 A 60 Vdc 120 W.
Max inrush current: 6 A.
Max OFF-state load current: 1 µA at 60 Vdc and 23 °C
Operate / release time: 30 / 30 ms, typical.

Fault
Load & line short/open circuit, supply voltage monitoring.
Line/load fault: programmable resistance (20 Ω to 20 kΩ) and current (20 mA to 2 A) limits.
Load supply voltage ok: ≥ 20 Vdc.
Load supply voltage fault: ≤ 5 Vdc.
Fault signalling: common fault & fault mirroring on DCS/PLC DO.
Response time: ≤ 1 s.

Performance
Ref. Conditions: 24 V System Supply, 23 ± 1 °C Tamb.
Load resistance accuracy: ≤ ± 5 Ω or ± 10% input value (whichever is greater).
Load current accuracy: ≤ ± 5 mA ± 10% input value (whichever is greater).

Isolation
Field Out/System In 2.5 kV; Field Out/System Supply 2.5 kV; System In/System Supply 500 V.
Environmental conditions
Operating temperature: temperature limits –40 to +70 °C.
Max altitude: 2000 m a.s.l.
Storage temperature: temperature limits –45 to +80 °C.

Mounting
On custom Termination Board.
Weight: about 60 g.
Location: Safe Area or Zone 2 or Division 2.
Dimensions: Width 10 mm, Depth 80 mm, Height 120 mm.

INTENDED USE
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USER INTERFACE
Front Panel
Three LEDs are visible on the Front Panel.
Green LED: indicates the presence of power supply.
Yellow LED: indicates the activation of the output.
Red LED: indicates the presence of a fault.

Field Connections
Field connections, located on the Termination Board, are indicated as A, B, C, and Z.
A: Load positive terminal.
Z: Load negative terminal.
C: Load supply positive terminal.
B: Load supply negative terminal.
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SERIAL INTERFACE
Identification Parameters
The following parameters allows the full identification of the module:
Product Code: X1-NIS-RLO/SS-05-S = 6149 (decimal).
Model Family: NIS-RLO/SS = 6 (decimal).
HW Revision: A progressive positive number indicating the hardware revision.
SW Revision: A progressive positive number indicating the software revision.
Device Id: A progressive positive number indicating the module Serial Number.

Internal Diagnostics Parameters
The following parameters indicate the module internal status:
Module Status:
bit0: Device Malfunction (0: device ok, 1: device fault)
bit1: Configuration Changed Flag (0: no change, 1: config changed)
Mission Time: Mission time (days) since the first installation.

Polarization Key
A mechanical polarization key system is available to prevent destructive mismatches. The female key is mounted on the
module as shown in the picture below and accepts its optional male counterpart mounted on the Termination Board.

Gateway
In this model X1 Series Gateway family X1-GW makes available Identification, Internal Diagnostics, Configuration, and
Monitoring functions. See SERIAL INTERFACE section for available parameters, and X1-GW Instruction Manual for
connectivity and operation.
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Configuration Parameters
The module allows the configuration of the following parameters:
Diagnostics Enable: Field diagnostics can be turned on or off.
Diagnostics Current: Diagnostics current forced by the relay module to the load in OFF state can be changed.
Current Minimum Value: Load current minimum threshold value (mA).
Current Minimum Hysteresis: Load current minimum threshold hysteresis (mA).
Current Maximum Value: Load current maximum threshold value (mA).
Current Maximum Hysteresis: Load current maximum threshold hysteresis (mA).
Resistance Minimum Value: Load resistance minimum threshold value (Ω).
Resistance Minimum Hysteresis: Load current minimum threshold hysteresis (Ω).
Resistance Maximum Value: Load current maximum threshold value (Ω).
Resistance Maximum Hysteresis: Load current maximum threshold hysteresis (Ω).
Fault Mirror: The presence of the field fault can be mirrored to the I/O Card. When activated, the module transforms into
high impedance towards the system.
Fault Mask ON: This parameter determines which field faults contribute to the cumulative fault when the load is ON (bit0-
>Voltage absence, bit1->Current out of range, bit2->Resistance out of range).
Fault Mask OFF: This parameter determines which field faults contribute to the cumulative fault when the load is OFF (bit0-
>Voltage absence, bit1->Current out of range, bit2->Resistance out of range).

Monitoring Parameters
The module allows the monitoring of the following parameters:
Load Resistance Value: Load resistance (Ω).
Load Current Value: Current on the load (mA).
Load Voltage Presence: Presence of voltage in the field.
Driver Status: Status of the input driver.
Cumulative Fault Status: Presence of a fault in the field.
Raw Faults: Specific origin of the fault, divided by out-of-range Voltage (bit0), out-of-range Current (bit1), out-of-range
Resistance (bit2).
Masked Faults: Raw Faults crosschecked towards the configured Fault Masks.
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Scan Data
During Scan, the variables reserved for the module are assigned as follows:
Primary Variable: Driver Status.
Secondary Variable: Load Resistance (saturated to 65535 Ω).
Tertiary Variable: Load Current.

Modbus Addresses
The Gateway family X1-GW allows the communication to the module through MODBUS protocol. Address, type, factory
values and access rights of the available parameters are reported in the following table:

MODBUS Parameter Type Factory Value Access

1 Product Code Uint16 6149 R

2 Model Family Uint8 6 R

3 HW Revision Uint16 Module HW rev. R

4 SW Revision Uint16 Module SW rev. R

5+6 Device Id Uint32 Module S/N R

8 Module Status Uint8 - R

9 Mission Time Uint16 - R

12 Diagnostics Enable (0: OFF, 1: ON) Uint8 1 (ON) RW

13 Diagnostics Current (0: Adaptive, 1: Low
Current, 2: Mid Current, 3: High Current) Uint8 0 (Adaptive) RW

14 Current Minimum Value (mA) Uint16 5 RW

15 Current Minimum Hysteresis (mA) Uint16 1 RW

16 Current Maximum Value (mA) Uint16 2000 RW

17 Current Maximum Hysteresis (mA) Uint16 200 RW

18+19 Resistance Minimum Value (Ω) Uint32 10 RW

20+21 Resistance Minimum Hysteresis (Ω) Uint32 1 RW

22+23 Resistance Maximum Value (Ω) Uint32 50000 (50 kΩ) RW

24+25 Resistance Maximum Hysteresis (Ω) Uint32 500 RW

26 Fault Mirror (0: OFF, 1: ON) Uint8 1 (ON) RW

27 Fault Mask ON Uint8 3 (No field voltage or load current out of
range) RW

28 Fault Mask OFF Uint8 5 (No field voltage or load resistance out of
range) RW

29 Input Resistance in Fault State Uint8 0 RW

30 Input Resistance in Normal State Uint8 1 RW

31 TProof TimeOut Uint8 60 RW
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MODBUS Parameter Type Factory Value Access

35+36 Load Resistance (Ω) Uint32 - R

37 Load Current (mA) Uint16 - R

38 Load Voltage Presence Uint8 - R

39 Driver Status (0: OFF, 1: ON) Uint8 - R

40 Cumulative Fault Status (0: OFF, 1: ON) Uint8 - R

41
Raw Faults (bit0->Voltage absence, bit1-
>Current out of range, bit2->Resistance out
of range)

Uint8 - R

42
Masked Faults (bit0->Voltage absence, bit1-
>Current out of range, bit2->Resistance out
of range)

Uint8 - R
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FUNCTION DIAGRAM
Field Safe Area/Zone 2/Div. 2

Gateway / HART Mux

X1-NIS-RLO/SS-05-S

Gateway / HART Mux

X1-NIS-RLO/SS-05-S
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