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TECHNICAL SPECIFICATION

ISOM Digiware

Insulation control and measurement system for electrical installations in an IT system


Purpose of the specification

This specification describes a control system for insulation, fault detection, multifunction measurement, energy monitoring and management in an electrical installation.

The technical benchmark reference is SOCOMEC ISOM Digiware or a similar solution that has been approved by us.

1) General characteristics

The multifunction measurement system must be CE marked and must be a compact modular format multi-circuit IMD* and PMD** type with central screen and IEC  61557-9, IEC 61557-8 and IEC 61557-12 compliant.

It must provide all measurement functions for insulation resistance, leakage capacity, voltage, current, frequency and overheating alarm. These measurements must enable the joint and simultaneous analysis of single-phase and three-phase circuits.
In addition to monitoring the global insulation of the installation, it must automatically run detailed periodical mapping (capacitive & resistive breakdown) of the insulation of each circuit fitted with a detection toroid. This monitoring must use a self adjusting measurement principle capable of guaranteeing operation regardless of the level of disturbance on the network, in particular in the presence of high capacitive levels. 
In the event of a drop in insulation, in addition to signalling this with an alarm, the system must initiate fault detection by simultaneously examining all the monitored circuits and must guarantee an adjustable maximum of less than 24s.
This fault detection may also be done through a portable system capable of (in addition to measuring the residual location current) measuring the insulation and the leakage capacity of the monitored circuit.

The IMD and the fault detection modules must be fitted with autonomous Autotest functions (start up diagnosis) and be able to be actuated at any time (either by pushbutton or remotely) to check the system's proper function and connection. In the event of a negative result, dry contacts may be actuated to signal the fault.
 
The insulation control system must function for single-phase or three-phase AC networks with 480 Vac 400 Hz max voltage or DC with 480 Vdc max voltage and with a maximum permissible leakage capacity of 300 μF.
It will also function on coupled networks, ensuring that only one IMD is active at any one time. This control will be operated principally by dry contact and via communication (required to continue fault detection).

The Plug & Play system will be based on modules that can be interconnected (without tools) and will provide automatic detection of the types of network, loads and current sensor ratings, verification of the current flow direction, auto-configuration of the types of network and load and auto-addressing of the devices connected to the Digiware bus

The system comprises the following:
· A display acting as interface for the 24 VDC supply and the communication and enabling viewing of data from all connected products. 
· A voltage measuring module (optional)
· An IMD* module for disrupted networks and injection of location current
· Several current measurement modules or insulation/current measurement fault detection modules (functions run simultaneously by the same module). These modules must be associated with current sensors or detection magnetic cores via an RJ-type connection.
· They will feature up to 6 Independent inputs enabling fault detection and simultaneous measurement of several circuit types (three-phase, single-phase etc.). In addition to the IMD module and voltage acquisition module, the system will accept up to 30 modules, capable of defining a large amount of circuits.
· Input/output option modules.
· The modules will be interconnected by a bus with a RJ45 link. This bus will distribute supply to modules, communication and will synchronise information on network voltage with the rest of the system. 



The system modules can be fitted on a DIN rail or board.

The system must have a performance class of 0.5 for the global measurement chain (measurement modules + sensors) in accordance with IEC 61557-12.

*IMD: Insulation Monitoring device in accordance with IEC 61557-8.
**PMD: Power Metering and Monitoring Device in accordance with IEC 61557-12.

The detection toroids and current sensors must:
· Be an integral part of the measuring system and must come from the same supplier as the measuring modules.
· Have an mV output and RJ-type connection Enable a risk-free connection and on-load opening of the secondary. 
· Eliminate the risk of error during installation, with the control unit automatically detecting the circuit type, the sensor gauge, or even the direction of the current on each circuit.
· If an installation error is detected during set-up, an alarm will be automatically generated.

However, the system may – under certain conditions - enable operation with toroids from brands other than that of the manufacturer (an additional configuration will be required).

The measuring system can adapt to any type of new or existing electrical installation by:
· circular detection toroids, (up to 300 mm in diameter) or close rectangular, open circular differential toroids (up to 120 mm in diameter).
· TE solid current sensors from 5A to 1000A, TR split-core sensors from 25A to 600A and TF flexible sensors from 150A to 6000A.

The measuring system, toroids or current sensors do not need to be calibrated.

The detection toroids are fitted with an integrated LED alarm for rapidly identifying the circuit at fault in the cabinet.

Closed and opening current sensors can be mounted in sequence or staggered to bring integration in line with the protective devices.

2) Configuration

The measuring system is configured from the remote display or from a dedicated configuration software downloaded for free on a PC connected to the devices by USB or on the same Ethernet network.

The measuring system must also enable:

· Automatic detection and addressing
An auto-detection and auto-addressing option can be selected on the remote display to automatically assign Modbus addresses to connected modules.

· Software correction
A software correction for connection errors will be available.

3) Functions and performance

In terms of performance, the measuring system must respect the following requirements:

· Accuracy of the measurement chain
The combination of the measuring devices and sensors allows the following overall accuracy of the measurement chain to be ensured for power (kW) and energy (kWh):
· Class 0.5 in accordance with IEC 61557-12: From 2 to 120% of the rated current for the entire measurement chain (measurement module + current sensors)


The measurements will be available with the following values:
· Instantaneous
· Max instantaneous (time-stamped)
· Min instantaneous (time-stamped)
· Average
· Max average (time-stamped)
· Min average (time-stamped)

· General measurements
· Resistance of the installation’s global insulation
· Installation’s global leakage capacity
· Monitoring curve of insulation for the last hour, last day, last week or last month.
· Current, frequency, voltage electrical values
· - Active, reactive and apparent power, power factor, cos phi and tan phi
· Operation across 4 quadrants
· Predictive power

· Metering
· Active (+/-), reactive (+/-, inductive and capacitive) and apparent, partial and total energies
· Load curves (powers 10 min)
· Multi-tariff (8 tariffs maximum)

· Energy quality analysis
· Individual THD and harmonics up to order 63 for voltage and current
· Imbalance for voltage and current, symmetric components (direct, indirect and zero sequence)
· Crest factor for voltage and current
· K factor
· Quality events in accordance with EN 50160 (voltage dips, surges and interruptions) with sampling in RMS ½ period
· Current surges with sampling in RMS ½ period

· Inputs/outputs
Modules with digital inputs/outputs may be added to the system. Each module will have a minimum of 4 inputs and 4 outputs enabling:
· Retrieval of pulses from multi-flow meters with pulse outflow (water, gas etc.)
· Monitoring the status of protection devices or retractable drawers (open/closed position, actuation, actuation meter)
· Control equipment by sending ON/OFF commands

Modules with analogue inputs/outputs may be added to the system. Each module will have a minimum of 2 x 0/4-20mA-type inputs, enabling:
· Retrieval of data from analogue sensors, such as pressure, humidity, temperature, levels (fuel, etc.)
· Monitoring levels by setting up threshold-breach alerts

· Alarms
· Time-stamped alarms for the instantaneous or average values of insulation or an electrical parameter
· Alarm about a change of state of a binary input
· Option of a boolean alarm combination
· Smart predictive load-shedding alarm
· System alarm: disconnection of a sensor or detection toroid, network disconnection of the IMD
· Loss of communication on one of the modules alarm 

· Data-logging
· Recording insulation level and average electrical values
· Recording and timestamping of min/max electrical values
· Events data-logging:
· Recording of insulation fault alarms
· Recording of EN 50160 events and current overloads
· Recording of measurement alarms
· Recording of system alarms

· Display
The remote display must feature the following:
· A 24VDC power supply to prevent dangerous voltages from entering.
· A high-resolution graphic display
· An audible and visual signalisation function in the event of insulation fault (BUZZER)
· 10 keys to go straight to your measurement data, circuit selection and device settings
· IP65 degree of protection for the front panel
· Embedded web software to remotely display data from an internet browser
· Ethernet Modbus TCP communication
· Time-synch for devices connected via SNTP
· Email notifications in the event of an alert (SMTP)

· Embedded web software
All measurement data must be viewable on a web interface embedded in the remote display. 
This software will enable:
· Displayed logged and realtime values
· Displayed values and alarms on a graphic display panel which can be customised by the user
· Displayed ongoing alarms and an alarm log
· Manual data export or automatic via FTPS 

· Services
The manufacturer must be able to propose a commissioning option for the system (configuration, on-site testing) and associated software (with customisation according to installation configuration) including a training option if requested by staff.
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