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1 Introduction

1.1 Overview

The SystemCORP energy CUBE controller is a versatile and scalable Smart Grid solution for electrical
distribution networks, smart grid applications and industrial asset management in rugged operating environments.

The core of the CUBE are functional cells, which can be customized with communication gateway, input/output
modules and wireless 11OT interfaces.

The CUBE has various options for communicating with a host system or straight into the cloud, which includes
cellular GSM modems and integrated Ethernet switch modules. Some examples are shown below.

]
| v+

v

| | v

0CIDG 20 W

wovee 0 | Data Gateway

18-712vdc O
9-30vde O

7

Data Gateway
Local Inputs and Outputs

3| oWy | v oav |

Data Gateway

Integrated Temperature
Sensor Module

Patrial Discharge
Detection Module
Cellular Network (GSM)
Interface

Local Inputs and Outputs
20 mA Loop Interface
Wireless IIOT Interfaces

Figure 1-1 - General Arrangement SGC-30 CUBE
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1.2 System Description and Features

Based on a multi-tasking real-time operating system, several communication protocols the device can be used in
conjunction with an integrated programmable logic controller.

Communication protocols such as IEC 61850, IEC 60870-5-101/104, DNP3 and Modbus are part of a standard
communication library available on the SGC-30. Cloud interface options are based on standard JSON data format
and exchange.

Infoteam’s OPEN PCS programmable logic controller application is fully compliant with the IEC 61131 standard.

Standard Communication Features

Two configurable Ethernet ports provide a powerful network connectivity platform. Configuration options are:

e 2 xIndependent Ethernet ports with own MAC addressing
e HSR (High Available Seamless Redundancy) Ethernet Ring
e PRP (Parallel Redundant Protocol) Ethernet configuration

For local IED integration one (1) electrically isolated RS232 or RS485 communication port is provided.

Additional Communication Options
Cloud computing, wide area and wireless networks will become an integral part of utility communication networks.
For these interfaces various communication channels can be added to the SGC-30 as cube cells, including:

GSM, LTE

Lora WAN

Wireless Ethernet

Bluetooth (future implementation)

Modular Input and Output Cube Cells

Depending on backplane configuration up to 4 cube cells are available in the system. Each cube cell can
accommodate up to two SGC-30 modules. Typically, the first cube cell is populated with the main processor and
power supply module. Field 10 modules available are:

e Isolated Digital Inputs

e Relay Outputs

e Passive Temperature Sensing with Partial Discharge Indication
e Analog 20mA Loop Interface

. Power Meter (future implementation)

Configuration Tools

The SGC-30 Cube Controller can be configured using our eNode Designer. The IEC 61131 compliant development
tool Open PCS is fully integrated into the configuration tool.

By linking our ICD Designer tool to the eNode Designer implementing IEC 61850 applications becomes a simple
and easily achievable engineering task.

Applications
The SGC-30 Cube Controller combines client and server communication protocols, 10T, cloud interfaces with IEC
61131 programmable controller features. This makes the SGC-30 Cube Controller ideally suitable for:

Secondary Substation Control

Transformer and Asset Management

Micro Grid Control and Automation

Data Gateway Application

IoT and Cloud Service Interfacing

Industrial Condition Monitoring and Asset Management
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Key Features

J 32 Bit ARM Processor based

J 2 Configurable 10/100 T Base Ethernet Ports (HSR, PRP)

J 1 RS 232 Serial /RS485 Port Option

J Up to 3 I/0O extension cubes for digital, analogue I/O modules
J Extension Cubes also suitable for additional GSM, LTE port
J 12 channel passive temperature sensor cube module option
J Partial discharge detection and other condition monitoring
J Redundant Power Supplies (Option)

J SD Memory Card Storage

J Ready to use for Micro Grid automation

J Ready to use for Industrial Condition Monitoring

J DIN Rail or Panel Mount Option
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1.3 Mechanical Construction

The SGC-30 CUBE controller is suitable for panel or DIN rail mounting. Both options are delivered with the
controller.

86.00 mm

112.00mm

Panel mount

DIN raill mount

Y

131.00mm

Figure 1-2 - CUBE Mechanical Dimensions

Cgr:}'%ir(‘;\(:ilén Backplane Dimension A in mm Mounting Hole Distance B in mm
1 Cell 80 90
2 Cell 150 160
3 Cell 220 230
4 Cell 290 300

Table 1-1 — CUBE Physical Dimensions

When mounting the CUBE controller on a DIN rail the side walls of the backplane does not have mounting holes.

Distance B is not applicable.
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2 Safety

When setting up the equipment for use:

Equipment does not need protective Earth connection. Do not connect any power wire or signal line to
protective earth.

Place the equipment on a hard, dry level surface.

Do not place your equipment in a closed-in wall unit, or on a soft, fabric surface such as a bed, sofa, carpet,
orarug.

Leave 10 cm (4 in) minimum of clearance on all vented sides of the equipment to permit the airflow required
for proper ventilation. Restricting airflow can damage the equipment or cause afire.

Ensure that nothing rests on your equipment’s cables and that the cables are not located where they can be
stepped on or tripped over.

Keep your equipment away from radiators and heat sources.

Keep your equipment away from extremely hot or cold temperatures to ensure that it is used within the
specified operating range.

Do not stack equipment or place equipment so close together that it is subject to re-circulated or preheated
air.

Move equipment with care; ensure that all casters and/or stabilizers are firmly connected to the system.
Avoid sudden stops and uneven surfaces.

Protecting against Electrostatic Discharge (for service personal)

Electrostatic discharge (ESD) events can harm electronic components. Under certain conditions, ESD may build up
on your body or an object, such as a peripheral, and then discharge into another object, such as CUBE modules. To
prevent ESD damage, you should discharge static electricity from your body before you interact with any of CUBE
electronic components, mainly the internal electronic system components.

You can protect against ESD and discharge static electricity from your body by touching a metal grounded object
(such as the metal surface of the CUBE) before you interact with anything electronic. When assembling the CUBE,
you should always ground both yourself and any CUBE electronic system module before handling them -use anti-
static mat. In addition, as you work inside the CUBE, periodically touch a metal-grounded object to remove any static
charge your body may have accumulated.

You can also take the following steps to prevent damage from electrostatic discharge:

A grounded wrist strap is made of a conductive material that fits securely around your wrist. To continually
dissipate any static electricity on your body, you attach to a grounded object.

When unpacking a static-sensitive component from its shipping carton, do not remove the component from
the antistatic packing material until you are ready to install the component. Before unwrapping any
component or module in an antistatic package, be sure to discharge static electricity from your body.

When transporting a sensitive component, first place it in an antistatic container or packaging.

Handle all electrostatic sensitive components in a static-safe area. If possible, use antistatic floor pads and
work bench pads.
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3 Installation

3.1 Unpacking

The SGC-30 CUBE controller is padded for protection in transit. Once unloaded, begin by removing the padding
and packing material. Carefully remove the bracing material that is securing the CUBE. Remove each of the
CUBE modules carefully and inspect for possible damage during shipping.

Clean and check the location for the CUBE installation. Using a levelling tool check the location is flat and level.
Be sure the location always remains thoroughly dry.

3.2 Mounting

The CUBE controller is delivered fully assembled and ready to be mounted onto a panel or DIN rail.

DIN Rail mounted Panel mounted

Figure 3-1 - CUBE Controller mounting options

3.2.1 Removing Rear Cover from CUBE Cell

For installing a SIM card or for maintenance the rear cover of a cell might need to be removed.

Gently push extractor tool into When cover is released pull the When cover is released from
first rear cover holding slot cover carefully up and gently second rear cover holding slot
(extractor tool supplied with CUBE push extractor tool into second lift the cover off towards the
controller) rear cover holding slot opposite side

Figure 3-2 - Removing rear cover from CUBE cell
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4 SGC-30 CUBE Modules

For the CUBE SGC-30 controller the following standard electronic modules are available and described in this

section.

4.1 SGC-30 Module Definitions

Module Type

Description

Distribution

SGC-30-CFE40

Main processor module with 32-bit ARM
processor, 2x Ethernet T Base 10/100, SD holder,
Realtime clock, extension socket for additional
communication module

Minimum 1 per CUBE
(more than 1 modules can be used — need to
be connected using an Ethernet port)

SGC-30-GSM-LoRa

GSM/LTE Modem module with LoRa interface
socket as option

1 per SGC-30-CFE-40 module

SGC-30-ESW3

Ethernet switch T Base 10/100 with 3 ports

1 per SGC-30-CFE-40 module

SGC-30-SER2iso

Serial port extension module RS232/485 with 2
ports

1 per SGC-30 CUBE controller

SGC-30-RS485is0

Isolated RS 485 2 wire extension module

1 per SGC-30-CFE-40 module
(use SGC-30-RS485is0 or SGC-30-RS232iso
only)

SGC-30-RS232iso

Isolated RS 485 TX/RX extension module

1 per SGC-30-CFE-40 module
(use SGC-30-RS485is0 or SGC-30-RS232iso
only)

SGC-30-PSxx-yy

Isolated power supply — different input voltage
ranges available

1 per CUBE controller
(redundant configuration with 2 power supply
modules possible)

SGC-30-DIM8

Isolated 8 channel digital input module

Up to 2 per CUBE cell

SGC-30-DOM4

Relay 4 channel output module

Up to 2 per CUBE cell

SGC-30-DIOM42

Combined isolated 4 channel digital input module
with 2 relay output channels

Up to 2 per CUBE cell

SGC-30-AlM4

Isolated 4 channel DC analogue input channel for
20 mA loops or 5/10Vdc source

Up to 2 per CUBE cell

SGC-30-TMP-PD

Wireless temperature measuring module with
partial discharge detection option

Up to 2 per CUBE cell

Table 4-1 — SGC-30 CUBE Modules

The list above shows all standard modules currently available. SystemCORP might add more application specific
modules if required. They might not be listed here when they become available.
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4.2 SGC-30 CFE-40 Module Connectivity Matrix

Some SGC-30 modules are required to be in the same functional cell than the CFE-40 processor module. This
limits the number of some modules, which can be deployed in a CUBE system. A module directly linked to a CFE-
40 module is always inserted into the left module slot of a functional cell and the CFE-40 module into the right-
hand slot of the same cell.

LoRa

oo @

or

433170
s pRS22 (@)
LoRa Rrs 485 O

868/915 v A RX

4E ¢ B- TX
) L

RS232 or RS485 Module

Figure 4-1 - CFE-40 Extension Module Options

The following extension module combinations are possible.

GSM/LoRa 3 Port CFE CFE Extension
Module Ethernet RS 485 RS 232 RS232/485
Switch Module Module Module
(2ports)
SGC-30- SGC-30- | SGC-30- | SGC-30- SGC-30-
GSM- ESW3 RS485 RS232 SER2
LoRa iso iso iso
+ - + - +0
+ - - + +*
SGC-30- - + + - +0
CFE-40 - + - + +0
Table 4-2 — SGC-30 CFE-40 Module Connectivity Matrix
Notes:

(*) One extension module only for one CUBE controller assembly
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4.3 SGC-30 CUBE Label Options

Each CUBE module has module specific labels, which explain the usage of electrical connectors and sockets.
Module configuration options are also shown as printed circles. Most options are factory settings and already
marked when delivered.

Labels are available for vertical and horizontal mounting of the CUBE controller.

D1 DI2 DI3 DI4 COM

Figure 4-2 - Module Labelling for horizontal Mounting

wﬁ

| e R A R

| =
-4
(=T
| =T
.1
-l
(=T
=
L 1]

s
sid
—d
idd
]
.
o |
a
_{

Figure 4-3 - Module Labelling for vertical Mounting
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4.4 Technical Specification SGC-30 CUBE Modules

4.4.1 Power Supply SGC-30-PS-xx-yy

Model Input Voltage Range Output Power Overload
SGC-30-PS-12-DC 9-36 Vdc 20w
SGC-30-PS-48-DC 18 — 72 Vdc 20w
Internal short circuit protection
SGC-30-PS-110-DC 40 — 140 Vdc 20w
SGC-30-PS-240-AC 90 — 260 Vac 20w

Table 4-3 — SGC-30 Power Supply Options

All power supplies are suitable for a maximum size of 4 cells with a mixed module configuration. If application
specific modules are used with a high-power requirement an additional power supply is required. SystemCORP
will advise accordingly.

4.4.2 Main Communication Processor Module SGC-30-CFE40

Processor Ethernet Extension Module Other

Socket Communication
- 32 Bit ARM AM335 - 2x10/100 Base | - Suitable for Rs4gs | - 1Xinternal CAN
- Speed 820 MHz T ports or RS 232 extension port
- 16 GB eMMC memory - Configurable as module - 1 xserial port to
- 512 MB RAM PRP,HSRor | - Internal USB port for | €Xtension module
- Micro SD card holder . - socket
- Built-in Real-time clock (RTC) independent Wi-Fi or other

Macs extensions

4.4.3 8 Channel Digital Input Module SGC-30-DIM8

Digital Inputs

- 8 x 5kV isolated

- 1 millisecond time resolution

- Input range 24 — 110 Vdc @ 2 mA

- Bipolar inputs

- Single and double point configurable

- De-bounce time configurable from 0 to 180 msec.

- Double point transition time out from 100 milli seconds to 10 seconds in milli second steps
- Normal or inverted logic state
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4.4.4 4 Channel Relay Output Module SGC-30-DOM4

Relay Outputs

- 1 x Change Over relay output 4kV isolated
- 3 x Normally Open relay output 4kV isolated
- Command invert option
- Single stage and multi-stage command configuration options
- Pulsed commands configurable from 100 to 5000 milliseconds
- Contact rating:
08 Amp @ 24Vdc
08 Amp @ 240Vac

4.45 4 Channel Analouge DC Input Module SGC-30-AlM4

20mA Analogue Inputs

- 4 x 20mA DC analogue inputs 5kV isolated or 5/10Vdc input source (configurable)

- Configurable publishing rate from 100 milliseconds to 5 seconds in milli second steps
- High and High, High Alarm configuration option

- Dead-band reporting option configurable in % between 0.5 t0 5.0 5in 0.1 % steps

Note: This module is also available for an input range of +/- 10mA on request

4.4.6 4 Channel Digital Input 2 Relay Channel Output Module SGC-30-DIOM42

Digital Inputs

- 8 x 5kV isolated

- 1 millisecond time resolution

- Input range 24 — 110 Vdc @ 2 mA

- Bipolar inputs

- Single and double point configurable

- De-bounce time configurable from 0 to 180 msec.

- Double point transition time out from 100 milli seconds to 10 seconds in milli second steps
- Normal or inverted logic state

Control Outputs

- 2 x Normally Open relay output 4kV isolated
- Command invert option
- Single stage and multi-stage command configuration options
- Pulsed commands configurable from 100 to 5000 milliseconds
- Contact rating:
00.25A @ 110Vdc
o6 Amp @ 240Vac
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4.5 Connecting and Configuring SGC-30 Modules

4.5.1 SGC-30-PS Power Supply Modules

The SGC-30 CUBE controller can be operated by a single power supply or in a redundant power supply
arrangement.

All power supply modules of the SGC-30 have the same pin configuration for the compression type terminal
socket as shown below.

A WO DN P

Pin # Power Connector Description
1 + Positive Terminal

+ Positive Terminal

- Negative Terminal

AIWIN

- Negative Terminal

Table 4-4 — Pinout SGC-30 Power Supply Module

4.5.1.1 Single Power Supply Configuration

In this configuration the CUBE controller is powered by 1 power supply. The power socket has 4 pins, which allow
several controllers to be connected to 1 fuse or MCB on the power distribution panel

DC/DC 20W

36-140 Vdc O
18-72vde O
930 vdc O

+ - veer O
Vcee 2 O
to next e

CUBE
(optional)

Figure 4-4 - SGC-30 Cube Controller Single Power Supply Configuration
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4.5.1.2 Redundant Power Supply Arrangement

In a redundant power supply configuration, a second power supply needs to be added to a spare cell slot and
wired up to a second power supply as shown below.

The illustration below shows a redundant power supply configuration with two independent power sources. The
power sources could have the same supply voltage rating or different supply voltage rating as shown below.

0
K

[}
-
-

DC/DC 20W DC/DC 20W

36-140 vdec O 36-140 vdec O
18-72vde O 18-72vde O
930 vde O 930 vde O

+ - Vcee 1 8 Vee 1 O
Vee 2 Vce 2 -
tgsgét e i 8 to néxt

CUBE

(optional) (optional)

Figure 4-5 - SGC-30 Redundant Power Supply Configuration with independent Power Sources

If there is a reliable power source power supply redundancy is also possible as shown in the configuration below.

DC/DC 20W DC/DC 20W
36-140 vde O 36-140 vdec O
18-72 vde O 1872 vde O
930 vde O 930 vde O
+ - Vee 1 8 veelr Q
Vce 2 Vce 2 O -+
to next e na O to next
CUBE

CUBE

(optional) (optional)

Figure 4-6 - SGC-30 Redundant Power Supply Configuration with one Power Source

4.5.1.3 Protective Earth

No protective earth connection is required. The CUBE controller is completely isolated from Protective Earth.
Shielding of analogue signal cables is classified as Functional Earth for noise suppression.
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4.5.2 SGC-30 Processor Module (CFE-40)

4.5.2.1 General Description

The CFE-40 communication front-end processor is the main processor module of the CUBE controller. All
communication protocols for connecting the controller to a host system are implemented in this module.

A programmable logic controller application can also be an integral part of the CFE-40 module if required.

IIOT interfaces, wired or wireless, and all standard 1/0O modules are managed by the CFE-40 software connecting
to these modules internally via backplane communication busses.

Two power and system status LEDs are provided as system status indicators.

S: System Status LED

Operational Modes:

Flashing RED FAST: No valid configuration loaded
Flashing GREEN/RED: At least 1 software application does not run
FLASHING GREEN: CUBE Controller operational — no system faults

Special Operation Mode Indication:

Flashing RED-RED-GREEN FAST: Firmware update in progress
Constantly ON GREEN: Factory Reset has occurred — contact

SystemCORP

P: Power LED

RED ON: Power Supply ok

OFF: No power source connected to CUBE controller or power

supply failure

Figure 4-7 - CFE-40 LED Status Indicators

45.2.2 Ethernet Ports ETH1 and ETH2

The built-in Ethernet ports ETH1 and ETH2 are configurable using the SystemCORP eNode Designer. Please
refer to section 5.1.1.2 Configuring Ethernet Port ETH1 and ETH2 of the CFE-40 in this document. According
to the chosen configuration option the following Ethernet network options are supported.

Ethernet Topology

ETH1

ETH2

Comments

Standard Ethernet
Network

Connects to Ethernet switch of
individual Ethernet network
with its own MAC ID

Connects to Ethernet switch of
individual Ethernet network
with its own MAC ID

Both Ethernet ports are
independent ports with
different IP port setting
parameters

HSR Ring Redundant
Network

Connects to HSR Ethernet ring

Connects to HSR Ethernet ring

Both Ethernet ports share
same MAC ID and IP
settings

PRP Parallel
Redundant Network

Connects to PRP compliant
Ethernet switch of redundant
Ethernet network

Connects to same PRP
compliant Ethernet switch of
redundant Ethernet network
than ETHL1 port.

Both Ethernet ports share
same MAC ID and IP
settings

Table 4-5 — CFE-40 Ethernet Port Configuration Options
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When connecting to standard Ethernet networks both Ethernet ports are independently configured.

Ethernet Network 1

Ethernet Network 2

ETH1

I figuration 1 I D

s D
pRS232 O

P rsass O
@ A+ RX
® B- TX

MAC, IP Co

o L

Figure 4-8 - Connecting the CFE-40 to standard Ethernet Networks

When connecting to an HSR compliant Ethernet network both Ethernet ports share the same Ethernet network
and its configuration.

Ethernet Network HSR MAC, IP Configuration
RED Box

HSR Ports

| e

Rs232 O
Rsags O
@ A+ RX

@® B- TX

e L

S P

Figure 4-9 - Connecting the CFE-40 to an HSR Ethernet Network

The above illustration only shows two CUBE controllers connected via an HSR network. There is no limitation of
how many CUBES or other third-party devices are linked into one HSR network.
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Both, ETH1 and ETH2 ports are used to link the CUBE controller via PRP as redundant communication link into
an Ethernet network.

2 x PRP MAC, IP Co

2 x PRP MAC, IP Co

Ethernet Network

3

Figure 4-10 - Connecting the CFE-40 as PRP Redundant Device to an Ethernet Network

When the Ethernet ports ETH1 and ETH2 are configured as PRP ports any CUBE controller connected to an
Ethernet switch can be accessed at any time and any configuration changes are possible.

4.5.2.3 RS232/485 Serial Port Options

The CFE-40 module has an internal socket for plug-on modules, which are connected to the 3-way socket
accessible by the user. Isolated RS232 or RS485 plug-on modules are available for adding serial communication
capabilities to the CFE-40.

The communication port type is configurable in the eNode Designer. Refer to section 5.1.1.3 Configuring the
Serial Port 1 of the CFE-40 for more details.
According to serial port type selection wiring requirements are different.

ETH1

[]
-

RS 232 Port

— O
Rrs 485 O

® A+ RX
® B- TX
o L

Device with
RS 232
Port

Figure 4-11 - CFE-40 RS232 Port Wiring

Note: RTS/CTS hardware handshake is not supported.
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RS485 serial ports are used for multi-drop lines where several RS485 compatible devices are linked via one
RS485 bus. If the CUBE controller is the first or last node on the bus a 120 Ohm termination resistor must be

added to the compression type terminal between pin 1 (A+) and pin 2 (B-).

A+

Gnd

RS 485 Port RS 485 Port
Device with RS 485 Port Device with RS 485 Port

Figure 4-12 - CFE-40 RS485 Port Wiring

|
|

rRs232 O
Rrs 485 O

® A+ RX
® B- TX
o L

Note: Only RS485 2-wire bus systems are supported. 4-wire systems are not supported.

453 SGC-30 GSM-LoRa Module

This module offers two wireless communication channels. A plug-on GSM/LTE modem enables the CUBE to

be connected to any GSM/LTE network. A SIM card is required according to the country of installation.

The LoRa module socket is compatible for LoRa modules compliant with regional dedicated LoRa frequency

channels. LoRa networks are used for the integration on wireless IIOT devices.

This module is an extension module, which must be installed together with the CFE-40 processor module in

the same CUBE cell.

4.5.3.1 The GSM/LTE Module

The SGM/LTE modem is compatible with the Mini PCI socket pin-out definition. The SIM card for the modem is

not accessible through the module panel.

To insert the SIM card the rear cover of the module cell must be removed (see section 3.2.1 Removing Rear

cover from CUBE Cell) and then the SIM card must be inserted into the SIM card holder as shown below.

4

Figure 4-13 - Inserting SIM card for GSM/LTE Module

To remove use
extractor tool and
push from opposite
@ side
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The GSM/LTE antenna socket is a standard SMA shielded socket. Depending on CUBE location a compact
antenna can be attached to the SMA socket directly when network coverage is sufficient.
If coverage is not sufficient an antenna with extension coaxial cable is recommended with a total length of

maximum 6 metres. The maximum length of the extension cable, however, depends on the quality of the attached
antenna.

GSM |I
GSMILTE Antenna L

oor @

433/70

LoRa

868/915
4E

Figure 4-14 - Connecting a GSM/LTE Antenna

The GSM/LTE module is configurable in the eNode Designer. Refer to section 5.1.2.3 GSM/LTE Module Setup
for more details.

4.5.3.2 LoRa Field Antenna Configuration

LoRa is also called the “Things Network”. LoRa networks are using designated license free frequency channels.
These frequency channels are different dependent on the geographical region in the world.

More details on regional LoRa network frequencies can be found on the following website:

www.thethingsnetwork.org/docs/lorawan/frequencies-by-country.html

The CUBE LoRa plug-on modules use two SMA sockets for different frequency channels as shown below.
For proper operation only one LoRa antenna shall be attached to the module at any time.

GSM

LoRa

o @

LoRa antenna for frequency range:433/470 MHz

433/70

LoRa

868/915
LoRa antenna for frequency range:868/915 MHz 4E

Figure 4-15 - LoRa Antenna Configuration Options

The LoRa port is configurable in the eNode Designer. Refer to section 5.1.2.4 LoRa Module Setup for more
details.
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45.3.3 GSM/LTE and LoRa Network Status Indication

Two LEDs are provided to show the current network status of both wireless networks.

GSM Network Status:

GSM
Double Flash GREEN: Module initialization LoRa

Single Flash GREEN: No network connection
Constantly On GREEN: Network connection ok — °

LoRa Network Status: -
LoRa
Flashing GREEN: No network connection

. 868/915
Constantly On GREEN: Network connection ok e

Figure 4-16 - GSM/LTE and LoRa Network Status Indication

454 SGC-30-ESW3 Ethernet Switch Module

This module is an internal Ethernet switch with 3 ports configurable for different operating modes.

The ESW3 module is an extension module, which must be installed together with the CFE-40 in the same CUBE
cell

|
D -

F,Rszszo
rs 485 O

S

@® A+ RX
® B- TX
e L

Figure 4-17 - SGC-30-ESW3 Ethernet Ports

The operation mode of the Ethernet switch is configurable in the eNode Designer. Refer to section 5.1.1.4
Configuring the SGC-30 ESW3 Ethernet Switch Module for more details.
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4.5.4.1 Integrated Ethernet Switch Configuration

As independent Ethernet switch this module can be used by any communication application, which require an
Ethernet communication port,

IED 1
Ethernet Port

L]

IED 2
Ethernet Port

L]

IED 3
Ethernet Port

[

Figure 4-18 - Use SGC-30-ESW3 as independent Ethernet Switch

4.5.4.2 Simple RED Box Configuration

The only RED Box function available is a simple Ethernet bridge into the HSR ring of ETH1 and ETH2 of the
CFE-40 communication front-end processor.

Ethernet
IED 1 Up-Link
Ethernet Port

Ethernet
HSR Ring

IED 2
Ethernet Port

[

Figure 4-19 - Use SGC-30-ESW3 as simple RED Box Module

455 SGC-30-SER2 Serial Port Extension Module

This module has two serial ports, which can be configured as RS232 or RS485 ports. Normally these settings are
factory settings. However, they can be changed via configuration jumpers by the user.
The SGC-30-SER2 module can be accommodated in any CUBE cell in any slot position. Only one (1) module is

allowed for each CUBE controller.
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Refer to section 5.1.1.5 Configuring the SGC-30 SER2 Serial Port Extension Module for more detalils.

@ RTS
@ CTS |
Serial Port 2 ® TX/B- 52
@ RX/A+
LED Status Indication: O G

RED ON: TX active r RS OO Rs
GREEN ON: RX active 4850 O 232

Note: LEDs are bi-colour and each
LED represents 1 serial port ® RTS

Serial Port 3 ®Cls
® TX/B- s3

@ RX/A+
@ GND

Figure 4-20 - SGC-30-SER2 Module Overview

For configuration changes the module must be removed from the CUBE cell and then the jumper settings
adjusted as follows.

Jumper J202 and J203
for serial port 3:

Example RS485

Jumper J200 and J201
for serial port 2:

Example RS232

Figure 4-21 - Serial Port Configuration RS232/485

Serial port configuration options:

Serial Port Type J200, J201 J202, J203
RS232 1-2 1-2
RS485 2-3 2-3

Table 4-6 — SGC-30-SER2 Port Configuration Options

For both port types a compression type socket and plug arrangement is provided. When using RS485 mode the
handshake lines RTS and CTS are not used.

In RS485 mode only 2-wire half-duplex mode is supported.

Serial port terminal pin-out:

Pin RS232 Mode RS485 Mode
1 RTS Not used
2 CTS Not used
3 TXD (Out) B- (Bus)
4 RXD (In) A+ (Bus)
5 GND GND

Table 4-7 — SGC-30-SER2 Port Termination Pin-out

The configuration below shows RTS/CTS included as hardware handshake. If RTS/CTS is not required only TX
and RX signals need to be connected to the RS232 device.
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RS 232 Port
RIS @ RTS
1 o CTS ®cTs |
[ | 1X @ TX/B- S2
I RX @ RX/A+
GND

® GND

rRsQO ORs

TRass O O 232

@ RTS
@ CTS |
@ TX/B- S3
@ RX/A+

@ GND

Figure 4-22 - Connecting a RS232 device to the SGC-30-SER2

@CTS
@TX/B- o
ORX/A+

@ GND

= 2332

ORTS |

@ RTS
@CTS |
@ TX/B- 53
@ RX/A+

@® GND

RS 485 Port RS 485 Port
Device with RS 485 Port Device with RS 485 Port

Figure 4-23 - Connecting a RS485 device to the SGC-30-SER2

4.5.6 Configuring DIM 8 Digital Input ModuleSGC-30-DIM8 Module

The 8-channel digital input module has a 10-pin socket/plug arrangement for connecting field signals.
The inputs are bi-directional and suitable for positive or negative ground systems.
The maximum wire gage is 2.5 mmz2 or 14 AWG.

The DIM8 module is available for two (2) voltage ranges.

DI Voltage Input Maximum Ratings
DIk Type Range (nominal Voltage)
SGC-30-DIM8-24 12 — 24 Vdc 9 - 36 Vdc
SGC-30-DIM8-110 48 — 110 Vdc 36 — 140 Vvdc

Table 4-8 — DIM8 Input Voltage Range

The pin-out of the socket is as follows.
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Pin #

10-Pin Module Socket Pin Description

[EnY

Digital Input 1

Digital Input 2

Digital Input 3

Digital Input 4

Digital Input 5

Digital Input 6

Digital Input 7

Digital Input 8

OO [(NO|O|B|W|IN

Common

=
o

Common

Table 4-9 — DIM8 Digital Input Module Socket Pinout

The illustration below shows how to connect external digital signals to the DIM8 module.

To next DIM8
Module (optional)

_D@cm K

Common

Ch8

4

Common

Principal of Operation

Figure 4-24 - Connecting Field Wiring to the SGC-30-DIM8 Module

Refer to section 5.1.2.5 Configuring DIM8 Digital Input Module configuration options.
4.5.7 SGC-30-DOM4 Module

The 4-channel digital output module has a 10-pin socket/plug arrangement for connecting field signals.

Output channel 1 is configured as NO/NC change-over contact. Channels 2 to 4 are NO contacts.

NO = Normally Open (Form A)

NC =Normally Closed (Form C)

The maximum wire gauge is 2.5 mmz2 or 14 AWG.

The AC/DC contact ratings are as follows:

DOM4 Contact Type

DC Voltage Rating AC Voltage Rating

NO/NC change-over

8 Amp/24Vdc 8 Amp/240Vac

NO

Table 4-10 - DOM4 AC/DC Contact Rating

The pin-out of the socket is as follows.

Pin # 10-Pin Module Socket Pin Description
1 Digital Output 1 NO
2 Digital Output 1 COMMON
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Digital Output 1 NC

Digital Output 2 NO 1

Digital Output 2 NO 2

Not used

Digital Output 3 NO 1

Digital Output 3 NO 2

Olo|NOo|O|~|W

Digital Output 4 NO 1

10 Digital Output 4 NO 2

Table 4-11 — DOMA4 Digital Output Module Socket Pinout

The illustration below shows how to connect AC or DC loads to the DOM4 module. The configuration shown is

with one power source only. Each output can have its own power source.

Load Ch1NC

Load Ch1l NO
Load Ch2

Load Ch3

Load Ch4

Ch 3

=~

Ch 4

~1{;

Principal of Operation

Figure 4-25 - Connecting Field Wiring to the SGC-30-DOM4 Module

Refer to section 5.1.2.6 Configuring the DOM4 Digital Output Module for configuration options.
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4.5.8 SGC-30-DIO42 Module

This module is a combination module with 4 digital input and 2 digital output channels and has a 10-pin

socket/plug arrangement for connecting field signals. The inputs are bi-directional and suitable for positive or

negative ground systems.

The output channels are NO contacts. NO = Normally Open (Form A)

The maximum wire gage is 2.5 mm2 or 14 AWG.

The DIOM42 module is available for two (2) voltage ranges.

DI4DO2M Type

DI Voltage Input
Range (nominal Voltage)

Maximum Ratings

SGC-30-DIOM42-24

12 — 24 Vdc

9 - 36 Vvdc

SGC-30-DIOM42-110

48 — 110 Vdc

36 — 140 Vdc

Table 4-12 — DIOM42 Input Voltage Rating

The AC/DC contact ratings are as follows:

DIOM42 Contact Type

DC Voltage Rating

AC Voltage Rating

NO 8 Amp/24Vdc 8 Amp/240Vac
Table 4-13 — DIOM42 AC/DC Contact Rating
The pin-out of the socket is as follows.
Pin # 10-Pin Module Socket Pin Description

1 Digital Input 1

2 Digital Input 2

3 Digital Input 3

4 Digital Input 4

5 Common

6 Common

7 Digital Output 1 NO 1

8 Digital Output 1 NO 2

9 Digital Output 2 NO 1

10 Digital Output 2 NO 2

Table 4-14 — DIOM42 Digital Input/Output Module Socket Pinout

The digital output channels are electrically isolated from the digital inputs

The illustration below shows how to connect the digital inputs and AC or DC loads to the module. The

configuration shown is with one power source only. Each output can have its own power source.
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Load Ch1l
Load Ch2

Principal of Operation

Figure 4-26 - Connecting Field Wiring to the SGC-30-DIOM42 Module
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Refer to section 5.1.2.7 Configuring DIOMA42 Digital Input/Output Combi Module for configuration options.

4.5.9 SGC-30-AIM4 Module

The 4-channel analogue input module has a 10-pin socket/plug arrangement for connecting field signals.
The analogue input channels are individually configurable as DC 20 mA current loop inputs or 10Vdc voltage
inputs via jumper settings on the module board. All inputs are bi-polar inputs.

If other input ranges are required, please contact SystemCORP.

The maximum wire gauge is 2.5 mm2 or 14 AWG.

The configurable DC analogue input ranges are as follows:

AIM4 Analogue Input Module

Analog Signal Type (dc)

SGC-30-AIM4

+/- 20 mA

+/-10V

Table 4-15 — AIM4 Analogue Input Options

Each channel is individually configurable as current or voltage input.
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The pin-out of the socket is as follows.

Pin # 10-Pin Module Socket Pin Description
Analogue Input 1 (+)
Analogue Input 1 (-)

Analogue Input 2 (+)
Analogue Input 2 (-)

Analogue Input 3 (+)
Analogue Input 3 (-)

Analogue Input 4 (+/-)
Analogue Input 4 (+/-)

FE Functional Earth (shielding)
FE Functional Earth (shielding)

Table 4-16 — AIM8 Analogue Module Socket Pinout

[EY

OO [(N|O|O |~ |W(IN

[EnY
o

The functional earth FE is only used for shielding the analogue signals from electro-magnetic interference. It is
not used for surge protection.

The illustration below shows how to connect current and voltage sources to the AIM4 module.

+/- 0.. 20 mA or +/- 10V

? SUIE @ Shield

® O L V@)
mAO mAO

! 1

! 1

R .

| .A-‘I-l ! v)i— ]

o - 1 —— 1 1

| ! 1

o + I c— 1 1

| Al 2 1 vi—

I - 1 _ ] 1

o+ : !

——N, 1 .

1 Al3 i vip— |

I = 1 — ] 1
1

@ + 1

1 Al 4 Al 4 . B E 1

2 P 1 vji—

1 — ] 1

! 1

! 1

! 1

! 1

Principal of Operation

Figure 4-27 - Connecting Field Wiring to the SGC-30-Al4 Module

The analogue input types are configured in eNode Designer and via jumper ZxA and ZxB settings on the module.

x=Channel #1,234

Figure 4-28 - Configuring Analog Input Type SGC-30-Al4 Module

Refer to section 5.1.2.8 Configuring AIM4 Analog DC Input Module for module configuration options.
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4.5.10 SGC-30-TMP-PD Module

The temperature and partial discharge detection module is an integrated sensor module capable of connecting to
wireless temperature sensors and for detecting partial discharge events in the UHF (Ultra High Frequency) range
from 429 to 438.9 MHz. This frequency range is a good representation of bandwidth for airborne partial discharge
events.

Refer to section 5.1.2.9 Configuring TMP-PD Module for module configuration options.

S m———— 'l
1 1
1 1
1 1
‘ :
! = !
H i
1 1
1 1
1 1
i . !
i Area 1: Passive H
! wireless temperature i
e e e e e e e e e e e e e e 3
.................................................. 2

1

1

1

1

1

i

= i

:

H

_Ej Area 2: Passive !
1

1

wireless temperature

Connect to PC for
calibration with
TempTrackr software

Area 3: Passive
wireless temperature

E
= i
Figure 4-29 - Connecting Antenna and passive Temperature Sensors to TMP-PD

Here are some examples for installing the passive temperature sensors.

Breaker mounted sensor Busbar mounted sensor
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The module has 2 status LEDs indicating the current operating status of the module.

Calibration Active:

OFF: Module in normal operation mode

Constantly On RED: Module in calibration mode.
This is only possible when connected to PC via
USB cable and the TEMP Trekker Software is

running

Operation Status:

Flashing GREEN: At least 1 temperature sensor

cannot be reached or has failed.

Constantly On GREEN: All temperature sensors

ok

Figure 4-30 - TMP-PD Module Status LEDs

4.5.10.1 Using Wireless Passive Temperature Sensor

The temperature sensors must be installed within 2.5 metres of the antenna location. Each sensor must be
calibrated on side where they have been installed to filter out any background noise. See section 4.5.10.2

Calibrating Passive Temperature Sensors for more details on how to calibrate a sensor.

Each module has 3 antenna sockets, which allow the monitoring of temperature in 3 areas. Typically, this can be
equipment such as transformers in a control room or switch gear inside of enclosed cabinets or panels. Care
must be taken when selecting temperature sensors for each area for avoiding any cross-talk between antennas.

Here are some rules and recommendations for sensor installation.

1. If monitored areas are apart and separated by metal sheeting or concrete walls the same sensors can be
used for each area. There is little or no cross-talk between the antennas. The 6 sensor and 12 sensor
configuration options are suitable.

1 1
i i
1
i Areal:iuseupto6 !
i sensors in 6 sensor i
I configuration or up !
i to12sensorsin 12 !
i sensor configuration |

1
i i
1 1

__________________________

[]

Separation

Figure 4-31 - Passive Temperature Sensor Selection for separated monitored Areas

Area 2: use up to 6
sensors in 6 sensor
configuration or up
to 12 sensors in 12
sensor configuration

__________________________

Separation

1 1
i i
1 1
i i
i Area3:useupto6 !
i sensors in 6 sensor H
i configuration or up i
! to 12 sensorsin 12 !
i sensor configuration |

1
1 1

__________________________
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2. If monitored areas are not separated or apart by some distance for each area sensors with different
centre frequencies must be installed. The 6 sensor configuration only allow the same centre frequency
sensors to be selected for each antenna/area. This configuration option is suitable if less than 6 sensors
are required for each monitored area. Simply select sensors with different centre frequencies for each
area. This configuration option is useful for high background noise affecting all monitored areas.

Area 1: use sensors not
usedin area2in 6
sensor or 12 sensor
configuration

1

:

i Area 1: use sensors

! not used in area 2 in 6
i sensor or 12 sensor
1

1

1

1

1

1

1

Area 2: use sensors
not used in area 1
and 3 in 6 sensor
or 12 sensor

— configuration

[

configuration

o= ———————————

—————
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

=]
il

Figure 4-32 - Passive Temperature Sensor Selection for joint monitored Areas

3. The 12 sensor configuration is useful when more equipment is monitored in up to 3 areas. The sensor
centre frequencies for this configuration need to be chosen the same way as explained for the 6 sensor
configuration.

4.5.10.2 Calibrating Passive Temperature Sensors with Temp Trackr

Each sensor needs to be calibrated where it has been installed onsite. The software Windows based
TempTrackr software application from Microsemi is used for this purpose.

For installation instructions, please refer to the TempTrackr User Manual 1.9, which can be found under the
Help Menu of eNode Designer.

The TempTrackr software communicates via USB port to the USB socket of the TMP-PD Module. During
calibration temperature measurements and PD detection are disabled.

Calibration Active

Figure 4-33 - Connecting USB Port for TempTrackr Software

Calibration of temperature sensors are carried out in several steps:

1. Connect to reader module

2. Select sensor to be calibrated
3. Runinterference check
4

Set receiver threshold and adjust transmitter output power
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5. Calibrate sensor with current ambient temperature as reference

Connect to reader module

Go to the main window in TempTrackr. This is also the first screen after starting the application.

Application Settings X
WSR-T2 Sensor System WSR-T2 Regional Settings WSR-R1 Region
O All Sensors [J usA/Canada "High TX-Mode" ® Europe
O Differential Sensors [ UsA/Canada "Low TX-Mode" O USA/Canada @
@® 6 Sensor System [ Europe "High TX-Mode" O Korea

@ (@] 12?@&1 System [ Europe "Low TX-Mode" O Taiwan tﬁ;

[ Reset all readers to factory defaults and selected sensor system

Communication Port Temperature Unit
@® RS232/ RS485 / USB O CAN 2.0B @® Celsius [°C]
@ @® 115.2 kBaud (defau\t)ti‘: O Fahrenheit [F]
O 9.6 kBaud

[ Search for reader at all baudrates and set baudrate 1o selected

[] Deactivate Modbus RTU for ALL reader on the bus

Select COM-Port

Port: | USB-SERIAL CH340 (COM4) ~| R

® %

Figure 4-34 - Connect to Reader Module

Cancel

@ Select 6 Sensor or 12 Sensor System according to eNode Designer configuration

(2) select RS232/RS485/USB communication port and 115,2 kBaud
@ Select your region. If no selection option fits, select Europe

@ Click OK to connect to reader

Select Sensor to be calibrated

Select one or several sensors to be calibrated. Sometimes it makes sense to select only 1 sensor at the time for
measuring the interference magnitude.
TEMPERATURE SENSORS of Reader 42954004

ANT FREQ D TH TX
O [MHz] [dB] [dBm]
1 4297 12 5 -9 -
1 4311 13 5 -9 -
1 4325 14 5 -9 -
Select sensors ! 4333 L Mk -
1 4353 16 5 -9 -
1 4367 17 22 -1 -
$ 4297 18 5 -9 -
8 4311 19 5 ~|9 -
|2 4325 20 5 k] -
2 4339 2 5 -9 -
Oz 4353 22 5 -9 -
|2 4367 23 5 -9 -
O3 4297 24 5 -9 -
1|3 4311 25 5 k] -
O3 4325 26 5 -9 -
O3 4339 27 5 -9 -
3 4353 28 5 -9 -
O3 4367 29 1 -9 -

Figure 4-35 - Select Sensor to be calibrated
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Run interference check

Measuring interference determines the background noise and interference from other monitored areas. Once the
level of interference has been determined the noise threshold for the sensors can be determined and defined in

the next step.

MAIN

READER

LOG FILE

Measurement Settings
Measurement Interval

Interval 0.

. General Chart Settings

'WSR-T2 Measure Mode

0 J ®s Omin Oh [ Rotating Application (Max. 2 Sensors, Differential Sensors deactivated)

O Temperature Measurement Only

@ O Temperature Measurement & Interference Check (Listen Mode)

® Interference Check (Listen Mode) Only E

\:%n Setinge

@® Only show selected reader O Show all readers O Kudio Signal

@ MEASUREMENT | [ show point marker

Max no. of datapoints per series: 1000

WSR-T2 Sensors: Max Temp. 12000 [+] °C  Mag. Slope 0060 3] dB/°C

Alarm Limits

LOG COMMENT | Partial Di

Table Status Legend

9.50
9.00
8.50
8.00
7.50
7.00
R AN

viagnitude [dB]

[0 ANT1 [0 ANT2

Noise Threshold (0=Auto)
PD Threshold (0=Auto)

Max. Number of Noise Cycles (0=Auto)

Number of Ignored Chann.

[0 ANT3 Temperaiure [°C]

9 1 |120
0
0
0

els with Max. PD

@ oK {\: Cancel

T: WSR-TZ/WSR-R1

T: HSR-01 H: HSR-01
Temperature [°C] | Humidity [%]
80 %0 3000

P: PD Events

Default Values

Figure 4-36 - Select Interference Check

@ Click Measurement to select menu

@ Select Interference Check

(3) Click OK to exit

MEASUREMENT 0.0s|noPD|Listen

@ Start K;{)

Table StatusLegend Interference Temp. Interference Magn

9.50
9.00
8.50
8.00
7.50
7.00

Magnitude [dB]

Interference Magn.

6.50

550 I ; I | |
20-12-18 20-12-18 20-12-18 20-12-18 20-12-18 20-12-18
15:47:46 15:47:47 15:47:48 15:47:49 15:47:50 15:47:51

Time

Figure 4-37 - Interference Check

@ Click Start to run the interference check

The example above shows interference at 6 dB level. For the selected sensor the noise threshold should be set

higher than the level.
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Set receiver threshold and adjust transmitter output power

Set the receiver threshold according to the measured interference noise level.

TEMPERATURE SENSORS of Reader 42954004

ANT FREQ
[MHz]
429.7
4311
4325
4339
4353
43
4D
4311
4325
4339
4353
436.7
4237
4311
4325
4339
4353
4367

Ooooooooooool &oooood

D

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

TH
[dB]

4
0 W DWW W W W W00 W W0~ W W W(wo

™
[dBm]
9

TEMP

el

- |2
+|219

MAG

[d8]

N3
209

STATUS

TOMO
TOMO

E I T T T T T S T T T T T A B A I P T AP

1P
[dBm]

9

W e v W’

8

STATUS
|

I I T T I

TO/MO
TO/MO

=41
37
33
29
25
21
16
12
5
2

1

3

5

7

Eg ;

Figure 4-38 - Set RX Threshold and TX Power Level

(1)  SetRXthreshold. This threshold must be lower than the magnitude of the incoming signal from the
sensor measured.

@ Adjust TX level if the reader shows critical signal strength or if the sensor cannot be detected

Setting TX level and RX threshold can be tricky sometimes. Here some tips how to adjust these parameters.

¢ To avoid interference to other monitored areas, lower the TX level and then adjust the RX threshold until

no errors are shown in the status column.

¢ If the signal magnitude of a sensor is low, try to lower the RX threshold first before raising the TX output
power to avoid interference

e The RX threshold level is in dB, whereas the TX output level is in dBm. That means the output power is
an absolute value referred to 1ImW. The RX threshold is then the rate of attenuation of the signal received
from a sensor, basically a fraction of the energy emitted to the sensor.

o Ifinterference signals are detected at a low rate, the averaged temperature reading during a temperature
measuring cycle will compensate for that. Focus should be on acceptable TX output power levels and
safe RX threshold level
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Calibrate sensor with current ambient temperature as reference

Once all sensors have good RX threshold and TX power output settings the sensors can be calibrated. To do so
the current ambient temperature needs to be determined.

READER CohAcc=19| Tries=1| Succ.=1| Inter.=10 | DS=11| S6=18 | S12=1 bs00 [2] °c | calibrate

ok K

4297 |12

O 5 ~|9 -
O 4311 (13 |5 |9 -
O 4325 (14 |5 |9 -
On 4339 (15 |5 - |9 -
O 4383 (16 |11 |3 -
@ 1 4367 17 |11 -|7 -
DR 4297 (18 |5 |3 -
0|2 4311 |19 |5 -9 -
Oz 4325 |20 |5 - |9 -
2 4339 (21 |5 |9 -
Oz 4353 (22 |5 |9 -
Oz 4367 |23 |5 |9 -
3 4297 |24 |5 ~-|9 -
O3 431 (B |5 -|9 -
|3 4325 (26 |5 - |9 -
a3 4339 |27 |5 ~|9 -
|3 4353 (28 |5 - |9 -
O3 4367 |29 |1 ~|9 -

Figure 4-39 - Calibrating passive Temperature Sensors

@ Determine current ambient temperature and enter the value
@ Select 1 or more sensors to calibrate

@ Click Calibrate to calibrate sensors

4.5.10.3 Partial Discharge Detection Setup

There are two (2) options for setting up the module for partial discharge detection

1. Combine temperature measuring setup with installed temperature sensors: This setup performs both
functions, temperature measuring and partial discharge in sequence.

2. Partial discharge monitoring only. This setup is monitoring partial discharge events only. No temperature
sensors are required.

Option 1: Temperature
measurement and partial
discharae detection

Option 2: Partial
discharge detection only

Figure 4-40 - Partial Discharge Setup Options
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4.5.10.4 Partial Discharge Configuration with Temp Trackr

The partial discharge detection used in Temp Trackr may be used to obtain an indication of the number of partial
discharge events present in the installation environment. The following image shows the settings that may be
configured in Temp Trackr. Since Temp Trackr does not display any noise values for the partial discharge, then
the configuration of partial discharge must be done in eNode.

Partial Discharge Settings
@ CIANTT  [JANT2 [ ANT3

Nl'iéb Threshold (0=Auta)
PD Threshold (0=Auto)

Ak 4

©OOO

X

Max. Number of Noise Cycles (0=Auto)

(=N = R == =]

AR 4

Number of Ignored Channels with Max. PD

The antenna check boxes (ANT1, ANT2 and ANT3) are used to select which antenna has PD detection
enabled. For example, to perform partial discharge detection on antenna 1 only, the ANT1 checkbox is
selected.

Noise Threshold: Set to 0 to enable the auto-noise threshold detection function in the PD reader module.
PD Threshold: Set to 0 to enable the auto-PD threshold detection function in the PD reader module.

Max Number of Noise Cycles: Set to 0 to enable auto mode for adjusting number of noise cycles used for
PD detection measurements.

Number of Ignored Channels with Max PD: Number of frequency channels (out of 12 total frequency
channels) that are ignored when performing partial discharge detection. Is useful for when a transmitter is
transmitting on a certain frequency and is causing false partial discharge events to be detected. May be
set between 0 and 2.

®©@ OO0 6

4.5.10.5 TEMP-10 Data Point Reporting Ranges

The reporting range for the data points is shown below.

Data Point Type Data Type Minimum Value Maximum Value

Onboard Temperature (°C) Integer32 -40 85
Onboard Humidity (%) Unsgned32 0 100
Onboard Atmospheric Pressure (kPa) Unsigned32 300 1100
Antenna Sensors Temperature (°C) Integer32 -20 120
Antenna Sensors Magnitude (dB) Integer32 -328 328
Antenna Sensors Status Unsigned32 0 9
Ant(1,2,3) PD average PD count Unsigned16 00 65535
Ant(1,2,3) PD Alarm Single Point 0 (OFF) 1 (ON)

Table 4-17 — TEMP-10 Data Point Reporting Ranges
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Note that although the valid data range for the Antenna Sensor Status is between 0 and 9, the only values that
will be observed are in the following table:

Value Name Description
0 No Error No error.
1 Temperature Sensor Signal Weak The temperature sensor was found, but a measurement
could not be taken.
9 Temperature Sensor Not Found The sensor could not be found as no signal was received.

Table 4-18 — TEMP-10 Sensor Error Codes
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5 SGC-30 CUBE eNode Configuration Guide

This operator manual only describes configuration options for all available SGC-30 hardware modules using the
SystemCORP eNode Designer.

For configuring communication protocols and the built-in PLC option application specific configuration guides are
available from SystemCORP.

All configuration manuals are accessible via the Help Menu of eNode Designer.

T eNode Designer - Cube 6.edp = a X
= (T |
File Edit View Settings Tools | Help|
Project About —r
?‘i SGC-30 Cube: (1) Colour Guide Size: |3x1 | w
DOM 04 =
DIM 08 om Al -
TEMP 10 eNode Designer User Manual ©1 Dire 08 TEMP10
I Data Type Converter: (1| aap.10 » e
) 2 L1 b
W 1EC 61131 (PLCY: (1) $GC-22 ) B o oni3
¢ e 'SGC-30 Cube » 508-0000 CUBE SGC-30 Operator Manual.pdf so
i 1EC 61850 (SE(1) ||| pnp3 o I I] - .
o JSON: (1) Data Type Converter » 3 o
W etz Digital 10 > ! Rsars O
o Aiiak
TS com IEC 60870-5-101 & 104 » 8 o5
$-W. Modous (CE 1) IEC 60870-5.103 » o1
Slave [2] B
IEC 61131 (PLC) >
| 1EC 81850 »
JSON » Select a module in the graphics window.
Modbus ’

Figure 5-1 - eNode Designer Help Drop-down Window
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5.1 Configuring CUBE Hardware Modules

5.1.1 SGC-30-CFE-40 Communication Front-end Processor

5.1.1.1 Selecting Operating Modes of

CFE-40 Communication Ports

The CFE-40 provides two (2) Ethernet communication ports and one (1) serial port. They are shown as module
resources in the project window of eNode Designer. eNode Designer allows only software applications using an
Ethernet or serial port for communication being assigned to that port.

The Ethernet ports can be used as two independent Ethernet ports or in HSR or PRP mode. The serial port can

be populated as RS232 or RS485. When RS232 is installed no hardware handshake signals are provided.

The operation mode is configured as shown below.

I
" ehode Designe

File Edit View Seftings Tools Help

Project
1 )¢ [ sec3ocuve: () ——

W et
W etz \,(5
EF COMI e,
‘\.\-\‘
Y

PS 34-144

e

L1
\ * Module Type: ‘Main processor |v|

Ethernet mode: \ @
Installed serial module: @

@ Mouse over SGC-30 Cube Module icon and left click to select

@ Click on Drop-down Box control button and select operating mode for the Ethernet ports

Ethernet mode: Normal |+

Project Project

+ [P scc-30 cube: (1) + [ sec-30 cube: (1)
W erP W HsR
& CoM1 @ com

Installed serial module: [MOTMal
PRP
sk 2
-]

PRP selected HSR selected

@ Click on Drop-down Box control button and select operating mode for the serial port

Ethernet mode:

Installed serial module:

Figure 5-2 - Selecting

HSR ||
RS232 |~

Rs232
Rsass
]

CFE-40 Ethernet Port Operating Mode
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5.1.1.2 Configuring Ethernet Ports ETH1 and ETH2 of the CFE-40
All communication parameters for the Ethernet ports must be configured on this level.

nf‘-? eMode Designer

File Edit View Settings Tools Help

Project

? SGC—:SUCIII}E:“} IP Address: 192 168 . 1 . 2

1 W ETHY Subnet mask: 255 . 265 .256. 0
W em2 Gateway: @ 192 168 .1 .1
& COM

DNS 1: .
DNS 2: . . .

@ Mouse over Ethernet Port resource and left click to select
@ Enter port settings according to project requirements

Figure 5-3 - Configuring Ethernet Ports of the CFE-40 module

Once the Ethernet ports have been configured a software application can be added to a port. Application
enable/disable control is also done here.

TS eNode Designer

File Edit View Settings Tools Help

Project
¢ [ scc-30 cube: (1) IP Address: 192 . 168 . 1.2

@ ' ETH L Rasdnmm b svnn o bas. LOCE _NCE ALK )

W ere  AddADH Applica ¥ DNP3 v1.01.006 |-
@ COl ¥ Enabled IEC 60870-5-104  v1.02.002 |-

v1.01.005 |

L
J v1.01.009 | |
Modbus v1.02.00 ?
SNTP v1.01.001 | @
\

VPN v1.00.000 ‘;

@ Mouse over Ethernet Port resource and right click to open ADH application list

@ Select ADH application from list and right click to add the application to the Ethernet port

Figure 5-4 - Adding ADH application to Ethernet ports of the CFE-40 module

Note: ADH applications are ENABLED by default.
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5.1.1.3 Configuring the Serial Port 1of the CFE-40

Regardless of the operation mode of the serial port, RS232 or RS485, the communication setup is identical.

T eNode Designer

File Edit View Settings Tools Help
Project
¢ SGC-30 Cube: (1) Operate mode:
W ETHt Baud rate: 9600 v
W etz 1
<l @@ com1 Parity: None |w
K\,\\(‘; Data Bits: @ 8 v
Stop Bits: 1 v
Flow Controk:

Pre transmission delay (ms):
Post transmission delay (ms):
Inter-character deiay:
Message timeout (ms):
Message retries:

Character imeout (ms):

@ Mouse over Serial Port resource (COM) and left click to select
@ Enter port settings according to project requirements

Figure 5-5 - Configuring the serial port of the CFE-40 module

The serial port configuration options are listed below:

Configuration Descriotion Default Minimum Maximum
Parameter P Value Value Value
Baud Rate Data_ speed in BAU_D for transmitted or 9600 110 250000
received message in a telegram
. Parity error check for transmitted or
Parity received message in a telegram none even odd
. Number of data bits in a message of a
Data Bits telegram 8 7 8
Stop Bits Number of stop bits of the telegram 1 1 2
Pre-transmission delay Message dellay pe_fore telegram is 0 0 60000
transmitted (in milliseconds)
Transmission line blocked after
Post-transmission delay | transmission of a telegram (in 0 0 60000
milliseconds)
Inter-character delay (?r?lg)illl?seetrfne dns)c haracters transmitted 0 0 60000
Time out period after receiving a
Message timeout Fe]egram (in milliseconds). After timeout 0 0 60000
it is assumed the complete message
has been received.
Number of message transmit retries if
Message retries no response has been received 0 0 255
(in milliseconds)
Character timeout Receive timeout between characters (in 0 0 60000
milliseconds)

Table 5-1 — CFE-40 Serial Port Configuration Parameters

Once the serial port has been configured a software application can be added to the port. Application
enable/disable control is also done here.
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T3 eNode Designer

File Edit View Settings Tools Help

Project ) .
9 . $GC-30 Cube: (1) Operate mode: Pre transmission delay (ms): 0=
W etwt Bawid rate: 9600 ‘ - Post transmission delay (ms): 0-—
W ez — — Inter-character delay: 0—
(@) = cor- ae s v B =
| Add ADH ¥ DNP3 v1.01.006| Message timeout (ms): 0--
¥ Enabled e |GPSTime Sync __ v1.00.000| yesqage retries: [ o

| IEC 60870-5-101  v1.02.p02 ;
| Character timeout (ms): 0
1 IEC 60870-5103  v1.00. \ =

Flow| Modbus v1.02.002 @

Figure 5-6 - Adding ADH application to Serial ports of the CFE-40 module

@ Mouse over serial port resource and right click to open ADH application list

@ Select ADH application from list and right click to add the application to the serial port

Note: ADH applications are ENABLED by default.

5.1.1.4 Configuring the SGC-30-ESW3 Ethernet Switch Module

The ESW3 module is a standard Ethernet switch module with common settings for all three sockets as shown
below.

E eNode Designer
File Edit View Settings Tools Help
Project
o [ s6c-30 cube: (1) IP Address: 192 . 168 . 1. 4
- ETH1 Subnet mask: 255 .255.255. 0
W ez Gateway: 192 . 168 . 1 _1
@' ETH3.5
& COM1 ' DNS 1: @ . . .
“r\‘\‘; DNS 2: . . .
Use DHCP: |

Figure 5-7 - Configuring Ethernet port moduleSGC-30 ESW3

@ Mouse over Ethernet Port 3-5 resource and left click to select

@ Enter port settings according to project requirements

Note: HSR bridging currently not supported.
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5.1.1.5 Configuring the SGC-30 SER2 Serial Port Extension Module

This module has 2 independent RS485/232 ports. Once the module has been added to the CUBE controller both
serial ports appear as resources in the project window and must be configured as follows.

=
il

File Edit View Settings Tools Help

Project
¢ SGC-30 Cube: (1) Operate mode:  |RS232 = Pre transmission delay (ms):
W ETH1 Baud rate- 9600 Post transmission delay (ms}):

W ETH2
_ et RATTLY:
W ETH3S - augg\

@ com 7 N
:> / @ Data Bits: 4
1 )\ @@ com Stop Bits:
O8

R

Inter-character delay:
Message timeout {(ms):

M ge retries:

AN

Character timeout (ms):

Flow Control:

ekl

Figure 5-8 - Configuring serial port extension moduleSGC-30 SER2

Mouse over serial port COM2 resource and left click to select

Enter port settings according to project requirements

©OO

Repeat for serial port COM3 resource
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5.1.2 Managing SGC-30 Cell Modules

The SGC-30 CUBE controller is configurable in size and with a mix of Input/Output cell modules for various
interface applications. The CUBE size and the mix of cell modules can be configured in eNode Designer.

5.1.2.1 Configuring SGC-30 CUBE Cells

To start configuration the number of CUBE cells required in the system must be determined and selected.

7T eMode Designer - o X

File Edit View Settings Tools Help
Project
? .%C-SIJDube:ﬁl\

W ETHY N
W ETH2

& COM1

Module Type: |Main processor |'|
Ethernet mode: Normal |+
Installed serial module: |RS485 |+

@ Mouse over SGC-30 Cube device and left click to select the device

@ Click on Drop-down Box control button and select number of CUBE cells to be installed

Size:

Example: 3 cell configuration selected »

Figure 5-9 - Defining the number of CUBE cells for SGC-30 CUBE controller
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5.1.2.2 Adding SGC-30 CUBE Modules to Cells

eNode Designer shows all possible module options for a selected module slot in a CUBE cell. Module

combinations, which are not allowed are automatically excluded.

Some modules need to be positioned in the neighbouring cell slot of the CFE-40 processor module. There might

also be some application specific modules using up an entire CUBE cell.

Sie:

R3212 ()
Rs 4850
® A RX
L
.1

s P

Module Type:

Power R

Main processor

8x digital inputs

4x digital inputs, 2x relay outputs

4x relay outputs

Temperature, humidity and partial discharge monitoring
G SM (cellular-network) and LoRa WAN

@ Mouse over SGC-30 Cube cell slot and left click to select the slot

@ Click on Drop-down Box control button and select the CUBE cell module installed

Size:

L

mmm

Installed CUBE module shown

1
]
3
4
&
6
7

8
g

]
L]
L
i

10

Figure 5-10 - Adding CUBE cell modules to the SGC-30 controller

5.1.2.3 GSM/LTE Module Setup

The GSM/LTE module must to be installed together with the CFE-40 processor module in the same CUBE cell as

shown below.

Project
¢ [l sec-30 cube: (1)

GSM II

LoRa "

on € 2 : » W ET1

43370
= b

LoRa

BE/315
4E

GSM/LTE module is now
visible in the project window

Module Type: |GSM (cellular-network) and LoRa WAN -]

‘ Go to cellular network wnfmuramr&@

@ Click on “Go to cellular network configuration” for GSM/LTE module setup

Figure 5-11 - GSM/LTE-LoRa Module Arrangement
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Cellular Network Connection

APN: | 2\ |
{2}
Access telephone number: |*99# ~ |

Advanced Settings

Username |

rd Y |
Password | K3J |
SIMPIN: | [
UuID: [58927551-e732-4943-a3d5-Tidf2ed2540 |

Generate :5)
O X

Figure 5-12 - GSM/LTE Module Configuration

@ Enter all relevant configuration settings:
APN: Access Point Name from the ISP, for example, “live.vodafone.com”
Access telephone number: Dial up telephone number provided by the ISP, for example “*99#”

@ Enter all relevant advanced configuration settings if required otherwise leave blank:

Username: Username is used to authenticate with the network, if required, Many ISP do not require a
username. Check SIM card details if required.

Password: Password is used to authenticate with the network, if required, Many ISP do not require a
password. Check SIM card details if required.

SIM PIN: If the SIM is locked with a PIN it must be unlocked before any other operations are requested.
Specify the PIN here to allow operation of the device. Check SIM card details if required.

@ Change the UUID (Universally Unique Identifier) only when changing the SIM card of the CUBE
controller. The UUID is generated automatically the first time by eNode Designer.

@ Only click “Generate” for creating a new UUID when changing the SIM card!!!!

5.1.2.4 LoRa Module Setup

Not implemented yet — future use.
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5.1.2.5 Configuring DIM 8 Digital Input Module

After adding a DIM 8 digital input module each channel must be configured.

T eNode Designer - o X

File Edit View Settingm

Project
+ [l spesrengel (1)
DIM 08
W eTHz
@@ CoOM1
PS 34144
Module Type: |8x digital inputs ‘vl
Inputs.
Channel Data type Invert Tag Description Filter ime (ms) Transition Timeout (ms)
1 Sinale Point hd | m] |CB1_STATUS Circuit Brreaker Status 50|
2 LI, b2 N\ Digitalinput2 /7~ \ 7N\ 0
3 Single Point O (2) bz \3) Digitalinputa  \ 4 ) \5) 0
4 Double Point ] DI_4 Digital input 4 0
5 L] DI_5 Digital input 5 0|
6 Single Point la\Y || DL_6 Digital input 6 0|
7 Single Point i 1 3\ | DI_7 Digital input 7 0]
3 |single Point — \ =/ ] D18 Digital input 8 0
[7 |Double Point | = |Double Point Input |Digital input 7 | of ( 6 ) 500
& | | [ | \ | | |

Figure 5-13 - DIM 8 Digital Input Module Configuration
Select Data Type as Single Point or Double Point. Leaving the Data type selection blank disables the
input.

Invert logic if required

input for mapping.
Add Description
Define ON/OFF de-bounce filter time (millisecond steps). The maximum value is 180 milliseconds.

Define Transition Timeout time (millisecond steps) for double point data type (maximum time allowed

@ Change Tag Name according to project requirements. The tag name is used in the system to identify the
@ for transition from 01 to 10 state without setting invalid error flag in data type qualifier)
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5.1.2.6 Configuring DOM 4 Digital Output Module

The four (4) relay output channels of the DOM 4 module must be configured as shown below.

% eNode Designer - o X
File Edit View Settings Tools Help———

Project =

I3 . $GC-30 Cube/ Size: |2x1 \V}

& . =
A | .V |

W eTH2
@ com

Module Type: }4x relay outputs lv
Select timeout (ms):‘ 500QH @
Outputs
Channel Data type Exchange type Invert Tag Description Pulse time (ms)
1 Sinale Point [+ |Command (Single Stage) ] Command_1 ( 4 ) [Relay Output 1 ( 5 ) 500
2 Command (Single Stage) ] DO_2 \—~ |Digital output 2 —/
3 Single Point [Command (Single Stage) J 3 DO_3 Digital output 3 @
4

Double Point ICommand (Single Stage) = DO_4 Digital output 4
[Command (Multi Stage)

Figure 5-14 - DOM 4 Digital Output Module Configuration

@ Select Data type — Single Point/Double Point configuration is possible. Leaving the Data type selection
blank disables the output.

Single and Multi-Stage Operate commands are configurable for the outputs.
Invert output logic if required

Define the Tag name according to project requirements. The tag name is used in the system to identify
the output for mapping.

Add Description
Define ON Pulse Time. If a value greater than 00 (zero) is defined in this field the command is

automatically translated into a pulse commend with the defined pulse time (millisecond steps). Leave this
field blank for persistent output types. The maximum value is 60000 milliseconds.

®@ © ® 0

Set the Select timeout value for the module. The timeout applies to all outputs and defines the maximum
time allowed between a select command and the execute command of a multi-stage command before the
command is aborted by the module and the execute command is not rejected. The maximum value is
600000 milliseconds.

O
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5.1.2.7 Configuring DIOM42 Digital Input/Output Combi Module

For this module the input and output channels must be configured as shown below.

P& eNode Designer

File Edit View Settings Tools Help

Project

W eTH2
@ com1

¢ [ scc-30 cube: (1
DIM 08

Size: |3x1 | »

Figure 5-15 — DIOM42 Digital Input/Output Combi-Module Configuration Overview

Select timeout (ms):

4000

2

Inputs
Channel Data type Invert Tag Description Filter time (ms) Transition Timeout (ms)
1 Sinnie Point [« 0 DIGITAL _INPUT_1( 3 )  |Digitalinput 1 (4) 60|
2 @ D_2_1 Digital input 2 N~ 14 5\ [
3 single Point [DI_3_1 Digital input 3 AN 100, (6) 400
e Double Point L

input.

@060 0O O

Figure 5-16 — Digital Input Channel Configuration

Invert logic if required

Add Description

for transition from 01 to 10 state without setting invalid error flag in data type qualifier)

Select timeout (ms): 40005 @

2

Select Data Type as Single Point or Double Point. Leaving the Data type selection blank disables the

Change Tag Name according to project requirements. The tag name is used in the system to identify the
input for mapping.

Define ON/OFF de-bounce filter time (millisecond steps). The maximum value is 180 milliseconds.

Define Transition Timeout time (millisecond steps) for double point data type (maximum time allowed

QOutputs
Channel Data type Exchange type Invert Tag Description Pulse time (ms)
1 Sinale Point [+ |Command (Single Stage) | [l DO 1 N\ Digital output 1 N\
Command (Single Stage) | ] 3\ DO_2_1 \4) Digital output2 __ \ 3/ (6)
Command (Multi Stage) =/

Single Point
Double Point ( : )‘ %

@

Figure 5-17 — DIOM42 Digital Output Channel Configuration
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Select Data type — Single Point/Double Point configuration is possible. Leaving the Data type selection
blank disables the output.

Single and Multi-Stage Operate commands are configurable for the outputs.
Invert output logic if required

Define the Tag name according to project requirements. The tag name is used in the system to identify
the output for mapping.

Add Description

Define ON Pulse Time. If a value greater than 00 (zero) is defined in this field the command is
automatically translated into a pulse commend with the defined pulse time (millisecond steps). Leave this
field blank for persistent output types. The maximum value is 60000 milliseconds.

Set the Select timeout value for the module. The timeout applies to all outputs and defines the maximum
time allowed between a select command and the execute command of a multi-stage command before the
command is aborted by the module and the execute command is not rejected. The maximum value is
600000 milliseconds.

.8 Configuring AIM 4 Analog DC Input Module

IM4 analogue input module has 4 inputs. Each input can be individually configured as shown below.

% eNode Designe - 0O x
File Edit View Settings Tools Help

Project

¢ l:m Size:

W ETH2
W ETH3 S
@ COM1
@ COM2
I COM3

\!
Channel | Ta

Module Type: ‘4)( analog inputs |v‘

Figure 5-18 — AIM4 Analouge Input Module Configuration Overview

4

Grid frequency: Publish rate within deadband (msec) SOUE
OHz *

N @
g

Description Type Outputrange | Deadband (%) | Low low alarm Low alarm High alarm | High high alarm
1 Al_1 Analoginput 1 |+20mA | w INominal 1
2 A2 (1) Analof 5 Wit 2 Nominal 1 ()
3 A3 Analogwfut3 |iq0v (3) [[Nominal )
4 Al_4 Analoginput4 |E |Nominal +10%

Y

Figure 5-19 — AIM4 Analog Input Channel Configuration @
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Define the Tag name according to project requirements. The tag name is used in the system to identify
the analogue input for mapping.

Add Description

Select Data type — 20mA/10V bi-polar configuration is possible. Leaving the Data type selection blank
disables the input.

Define the input range. When Nominal is selected the full-scale value for 20mA or 10V reported is +/-
32768 in integer data format. Selecting Nominal +10% reports the full-scale value for 20mA or 10V as +/-
29491 and full-scale +10% as+/- 32768 in integer format.

Deadband reporting filters noise and prevents noise to be reported. The reporting Deadband can be
defined in 0.1% steps. Only changes exceeding the defined Deadband will be reported to other software
applications in the system. When entering a value of 0.0 any change of input value is reported. When
entering 100.0 no input change will be reported, and the input is disabled.

Four alarm reporting thresholds can be defined as a percentage of the full-scale value. When the input
signal passes through one of the defined alarm thresholds Low/Low low or High/High high Alarm the
change is reported regardless of the Deadband setting. Leave this field blank or when entering 0.0 as
alarm threshold the threshold reporting is disabled.

Define the Grid Frequency of the electrical gird. This improves the noise suppression generated by the
AC wave form of the grid frequency.

Enter the Publishing Rate for the module. The fastest publishing rate is 200 milli seconds and the
slowest is 10 seconds.
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5.1.2.9 Configuring TEMP-PD Module

The TEMP-PD module is a combine temperature measuring and partial discharge detection module capable of

monitoring 3 zones with 3 antennas.

The module must be configured as shown below.

% eNode Designer ] ®
File Edit View Settings Tools Help
Project
+H ?(?/_ size: [2x1 [ =
W eTHz
& CoOM1
Module Type: |Temperature, humidity and partial discharge monitoring ‘v|
Figure 5-20 — TEMP-10 Temperature and Partial Discharge Module Configuration Overview
Step 3
= _ / Step 4
Settings \§ Data points |
‘Onboard i{ﬁlish period (ms): SUUOE Antenna publish period (ms): 5000~ §PD publish period (s): 60 /
PD averaging window (s): 30;‘, PD alarm on: 300~ PD alarm off: | EUUH
Sensor operation mode: ® 6 Sensors (3 antennas) . 12 sensors (3 antennas)| Step 1
ENSOors Us
Ant1 Detect partial discharge [ |1(429.7) [ |2(431.1) [ |3(4325) [ |4(433.9) 5(435.3) 6 (436.7)
Ant2 [ | Detect partial discharge 1(429.7) [ ]2(431.1) 3(4325) [ |4(433.9) [ ]5(4353) [v]6(436.7) Step 2

Ant3 Detect partial discharge [ |1 (429.7) 2(431.1)

[]13(4325) []4(4339 []5(4353) [v]6(436.7)

P Advanced
W Advanced
Temperature interrogations per sweep: 10
Partial discharge detected threshold: 512 Contact SystemCORP Energy before
o _ changing any parameters in the
Partial discharge noise threshold: 0 .
Advanced section
Partial discharge max noise cycles: 256

Figure 5-21 — TEMP10 Temperature and Partial Discharge Detection Configuration

(1)  Mouse over Settings and left click to select
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Step 1
Sensor operation mode: ® 6 Sensors (3 antennas) ' 12 sensors (3 antennas)

/& /
® or @

@ Select 6 Sensors (3 antennas) for monitoring 3 different areas with a maximum of 6 temperature sensors
per area.

@ Select 12 Sensors (3 antennas) for monitoring 3 different areas with a maximum of 12 temperature
Sensors per area.

Step 2

Each temperature sensor has a unique nominal frequency at 25 °C Celsius. All sensors have a sticker indicating
this frequency as part of the sensor type as shown below.

This is a 435.3 MHz Sensor

Using 3 antennas:

Sensors used

[v| Netect partial discharge  [v] 1 {429.7) [¥]2{431.1) [¥]3(4325) [v]4(433.9) [v]5(435.3) [v]6(436.7)

[ Ddtect partial discharge  [w]1(429.7) [ 2(431.1) [v]3(4325) [v]4(433.9) []5(4353) []6(436.7)

Jetect partial discharge [ ]1(429.7) []2(431.1) 3 (432.5) 4(433.9) 6 (436.7)

®

Tick selection boxes for monitored areas where partial discharge detection is required. If only partial
@ discharge detection is required, no temperature sensors need to be installed. Only the installation of
antennas is required.

Using 2 antennas: |

Sensors used @

@ Tick selection boxes for all sensors installed.

[11(429.0) []2(429.9) []3(430.8) []4(431.7) 5(432.6) 6 (433.5)
7 (434.4) 8(435.3) []9(436.2) 10 (437.1) 11(438.0) []12(438.9)
1(429.0) []2(429.9) 3(430.8) []4(431.7) []5(4326) 6 (433.5)
[17 (434.4) 8(4353) []9(436.2) []10(437.1) 11(438.0) []12(438.9)
[11 (429.0) 2(420.9) []3(430.8) []4(431.7) []5(4326) 6 (433.5)

7(434.4) []8(435.3) 9(436.2) [ ]10(437.1) 11(438.0) []12(438.9)
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Step 3

The publishing rate for temperature values must be configured as shown below. There are two publishing rates:

©)

Onboard sensor publishing rate for the built-in sensor, which also monitors humidity and atmospheric
pressure. Data point details are available under the Data points tab.

Remote wireless sensor publishing rate for all sensors installed in proximity of sensor antennas. Data
point details are available under the Data points tab.

Onboard publish period (ms): EUUUU% Antenna publish period (ms): SUUU%

Enter publishing period for onboard sensor values between 100 milli seconds and 60000 milliseconds.
The publishing rate increments in steps of 100 milli seconds. If a value of 00 has been entered publishing is
disabled.

Enter publishing period for remote sensors values between 100 milli seconds and 60000 milliseconds.
The publishing rate increments in steps of 100 milli seconds. If a value of 00 has been entered publishing is
disabled.

Step 4

Partial discharge configuration only needs to be performed if enabled. In order to perform partial discharge detection, the
following steps must be taken.

®

©)
®

Under the advanced section set the partial discharge threshold, the partial discharge noise threshold and the
partial discharge max noise cycles fields to 0. After doing this, send the eNode configuration to the CUBE device
and reboot.

Open port monitoring. To open port monitoring, go to View->View Data Points. Right click on the TEMP10 module in
the list on the left of the diagnostics view. Then click on Start Port Monitoring.

In port monitoring, the number of detected noise events and the number of partial discharge events will be shown.
In order to filter out all other information, right click and select only the fields as shown in the diagram below:

Clear log

¥ 1: SGC-30 Cube: (1) Slots

¥ 3:TEMP10
Caf Partial discharge
I Partial discharge noise

In the case that the number of noise events are too high (above a value of 500), then the partial discharge
threshold and the partial discharge noise threshold must be increased in order to decrease the number of
detected noise cycles. To do this, increase the partial discharge threshold by 2000, and the partial discharge
threshold by 1000. After doing this, resend the configuration to the device.

Repeat steps 2 to 4 until the number of noise events detected is below 500. In the case that the maximum value of
the partial discharge threshold is reached (65535), then the environment is too noisy to perform PD detection.
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Step 5

Partial discharge publishing rates, averaging window and alarm limits only need to be configured if enabled.

®

|PD puhllsh period (s): |

PD averaging window (s): 30 PD alarm on: SUUE"PD alarm off: %

@ The PD averaging window defines the time period for averaging all partial discharge events detected
during that time period. The minimum averaging time period is 10 seconds and the maximum time period
is 60000 seconds.

@ A PD alarm is created as single bit (Boolean) when the average number of PDs exceed the PD alarm on
threshold during the averaging time period. The alarm event can be mapped to any software application
in the system. The maximum number of PDs, which can be defined here is 65535. The minimum number
for the threshold is 10. If a value of 00 is entered no alarm is generated.

The PD alarm is reset when the average number of PD detected during the averaging time period is
@ falling below the PD alarm off threshold. The maximum number of PDs, which can be defined here is
(PD alarm on — 10). The minimum number for this threshold is 10.

The PD publish period defines the publishing time period for PDs or background noise when no PD

@ alarm is present. The minimum publishing time period is 10 seconds and the maximum time period is
60000 seconds. If a value of 00 is entered no PDs of background noise is published, however, PD alarms
will be generated and published.

Average Number of
Partial Discharge
Events AN

Alarm DN /_’/_\

Threshold 1 -~ -~ ~ — 33 — — — — — T — — — — — — /=

Alarm OFF |
Threshold

I
I
|
|
1

N

Alarm Turns Alarm Turns Time
ON OFF
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Data points generated by the temperature sensor and PD detection mobule can be accessed via the Data points
tap The following data points are available:

e Onboard environmental sensor data
e 3 antenna temperture sensor information
e 6 antenna temperature sensor information

e PD event counters for each frequency monitored

[ Settings |F Data points |

ChannelL§ Type Tag Description
1
@ Mouse over Data points and left click to select
Settings | Data points

Channel Type Tag Description
Onboard Temperature (*C) Onboard Temperature (*C)_1
Onboard Humidity (%) Onboard Humidity (%)_1
Onboard Pressure (hPa) Onboard Pressure (hPa)_1
Onboard W3R-T2 firmware version Onboard WSR-TZ firmware version_1
Antenna 1 PD PD average active PD1 average active
Antenna 1 PD PD alarm PD1 alarm
Antenna 1 sensorl (4297 MHz) Sensoar temperature (*C) Ant1-301 Sensor temperature (°C) |
Antenna 1 sensorl (4297 MHz) Sensor magnitude (dB) Ant1-301 Sensor magnitude (dB)
Antenna 1 sensorl (429.7 MHz) Sensor status Ant1-501 Sensor status (2)

Antenna 1 sensor2 (431.1 MHz)

Sensar temperature (*C)

Ant1-S02 Sensor temperature (*C)

Antenna 1 sensor2 (431.1 MHz)

Sensor magnitude (dB)

Ant1-S02 Sensor magnitude (dB)

@ For all data points, only the Tag name and the Description can be changed.

Figure 5-22 — TEMP10 Data points configuration
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5.2 Configuring Communication Protocols

Reference Documents:

- 197-0300 Modbus User Manual

- 197-0600 IEC 61850 User Manual

- 197-0500 IEC 60870-5-101/104 User Manual
- 197-0501 IEC 60870-5-103 User Manual

- 197-0502 DNP3 User Manual

- 197-1400 JSON User Manual

Note: Other communication applications might be added by SystemCORP without notice. Please check the SystemCORP
website for available communication applications.

5.3 Configuring Process Automation Applications

5.3.1 IEC 61131 Programmable Logic Controller

Reference Documents:

- 197-1200 IEC 61131 (PLC) User Manual
- Open PCS Programming Guide

5.3.2 Data Type Converter

Reference Documents:

- 197-0900 DTC User Manual
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5.4 Module Jumper and DIP Switch Settings for normal Operation

Module Type

Description

Settings

SGC-30-CFE40

Factory settings

All jumper settings are factory
settings — do not change

SGC-30-GSM-LoRa none
SGC-30-ESW3 none
SGC-30-SER2 RS232/485 operating mode selection Jumpers J200, J201, J202, J203

See chapter 4.5.5

SGC-30-SER2iso none
SGC-30-RS485is0 none
SGC-30-PSxx-yy none

SGC-30-DIM8

Firmware operation mode select

1 2 3 4

SGC-30-DOM4

Firmware operation mode select

1 2 3 4

SGC-30-DIOM42

Firmware operation mode select

1 2 3 4

SGC-30-AlM4

Firmware operation mode select

1 2 & 4

Jumpers Z1A, Z2A, Z3A, Z1B, Z2B,
Z3B, Z4B see chapter4.4.5

SGC-30-TMP-PD

Firmware operation mode select

1 2 3 4

Table 5-2 — SGC-30 CUBE Modules Jumper and DIP Switch Settings
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6 Product Marking and Conformance Statement

The CUBE SGC-30 Controller has the following markings when shipped.

6.1.1 Type Plate

The rated input voltage is marked accordingly.

SystemCORP ENERGY

1 T-X 8]]34 Model: SGC-30

Input Rating: === max. 30 Watts

CER

Made in Australia
with imported parts

6.1.2 Compliance Statement

Immunity*
IEC 61000-4-2 Electrostatic discharge Test Level 3

IEC 61000-4-3 Radiated radio-frequency, electromagnetic field immunity Test Level 3

IEC 61000-4-4 Electrical fast transient, burst immunity Test Level 4

IEC 61000-4-5 Surge Immunity Test Level 3

IEC 61000-4-6 Immunity to conducted disturbance induced by radio-frequency fields Test Level 3
IEC 61000-4-16 | Immunity to conducted asymmetric disturbances Test Level 4

IEC 61000-4-17 | Immunity to ripple on DC input ports Test Level 3

IEC 61000-4-18 | Immunity to damped oscillatory waves Test Level 3

IEC 61000-4-29 | Voltage dips, short interruptions and voltage variations immunity test

Emission*

CISPR 22 Conducted disturbances, disturbance voltage Limit Class A
CISPR 22 Radiated disturbance, electric field strength Limit Class A
Safety*

IEC 60255-27 Clearance, creepage 5kV
*Tested to IEC 61850-3 standard

Environmental* .
Operating

-10 C*° to + 55 C* Celsius
Temperature i

Table 6-1 — SGC-30 Compliance Statement
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7 Trouble Shooting

Item

Problem

Solution

Power LED not ON

Check power connection of power supply.
Verify that the voltage of power supply matches the specification of
the CUBE power supply.

RUN LED is flashing GREEN

No problem, device is running correctly

RUN LED is flashing RED - GREEN

Device health is bad

An application is not running or configuration for application is not
correct. Use eNode Designer diagnostics to check application
health status and fix configuration.

RUN LED is quickly flashing RED

This could indicate more than one problem:

No valid configuration is loaded. Use eNode Designer to create and
download a valid configuration.

Or, Invalid or no license on the device. Use eNode Designer to
download a valid license.

Unable to download configuration to
CUBE

Check if Ethernet cable is connected and the CUBE is powered up.
Verify that the IP settings in eNode Designer matches the settings
of the CUBE controller. The default IP address of the cube in ETH1
is 192.168.1.30.

Unable to get input data from CUBE
I/O modules

Verify that the input modules have been inserted into the slot as
configured with eNode Designer.

Ensure that the wiring for connected to the digital input is correct.
Make sure that the input is on longer than the filter time of the input,
as configured in eNode.

Unable to operate control outputs

Verify that the output modules have been inserted into the slot as
configured with eNode Designer.

Verify that the control output type is configured as per output
command type used to operate (single state or multi-stage).

Reading wrong values from
analogue DC input module

Check jumper settings on module and verify that the correct range
has been selected -> 20mA or 10 Vdc input range selection
possible.

Cannot read measurement from
SAW temperature sensor

Ensure that the antenna cable is connected to the TEMP-10 module
and the antenna.

Ensure that in TempTrackr the power of the signal transmitted to
the sensor is sufficient for a response from the sensor.

Check that the sensor IDs for the temperature sensor match in
eNode and TempTrackr.

Ensure that the temperature sensor is within range (2 metres) of the
antenna.

10

Extreme readings from SAW sensor
temperature readings

Ensure that the calibration method was followed correctly.

Verify that the noise on the frequency of the SAW temperature
sensor is not too high (through using interference check on
TempTrackr).

Check that the temperature sensor is secured to a metal surface.
Also make sure that the antenna is mounted to a metal surface.

11

Cannot see the list of temperature
sensors in TempTrackr

In TempTrackr, ensure that the correct sensor system type has
been chosen.

Confirm that the temperature sensor module has been configured
for the correct same sensor system type as configured in the
Application Settings window in TempTrackr.

12

Cannot find temperature module in
TempTrackr

Ensure that the USB cable is connected to the user's computer
correctly, and to the USB socket of the TEMP-10 CUBE module.
Make sure that the communication port is configured as “RS232 /
RS485 / USB".
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Confirm Serial port settings (baud rate, parity, etc) are correct.
13 Serial Port of the CEE-4x module Check c’onflgu.ratlon settings such as response timeout and
doesn’t work protocol’s dewcg addre_sses. _ o _ _
Use eNode Designer diagnostic’s port monitoring to see if there is
serial data being transmitted and received.
Ethernet may be configured in HSR mode, use Red Box to
14 Ethernet ports of the CFE-4x do not communicate with HSR network or factory reset to return to
respond
standard ethernet mode
The CUBE is not connected to the cellular network.
15 Cellular GSM LED is flashing Ensure that the SIM Card is inserted and is the correct way around.
GREEN
Ensure the cellular antenna is connected and the network is
available at location.
1 . . .
6 Cellular GSM LED is solid GREEN The cube is connected to the cellular network.
Check the Cellular GSM LED. It should be solid green if it is
17 Cellular network does not seem to connected.
be working If so, check configuration in eNode Designer. Additionally, check the
network routing priority in eNode Designer for the default gateway.
18 VPN not connecting Chegk the VPN configuration in eNode. Check network routing
priority for the default gateway.
19 After sending the PLC project to the device, it must be “started” in
PLC is not running OpenPCS after the first download. Then it will start after every
power-up sequence.
Ensure the PLC project matches the eNode Designer project:
1. Close OpenPCS
2. In eNode Designer, re-export the PLC project
20 . . 3. Launch OpenPCS with the new project and go online in
PLC is not behaving correctly the PLC. This may download a new configuration.
4. Re-send the eNode Designer configuration
5. Restart the device (via eNode Designer or otherwise)
Check the PLC logic
21 . . . .
Other Check eNode Diagnostics event log (“Diagnostics Events” tab)

Table 7-1 — SGC-30 CUBE Controller Trouble Shooting
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