ISOLGUARD’

insulation monitoring device

Hakel is a dynamic company which since foundation in 1994 has quickly developed in
terms of turnover and the product assortment. This dynamism can also be observed in
the approach to developing the quality of the manufacturing products.

Hakels experience in the use of power electronics in industry, is related to its leading
position in the Czech Republic and Europe. Hakel produces and exports to all countries
and all continents.

The insulation monitoring devices offered by the company are used for easy application
in ungrounded IT power supply systems in metallurgy, civil engineering, shipbuilding, in
hospitals and the transport environment.

HAKEL spol. s r.o.
Bratri Stefanu 980

500 03 Hradec Kralove
Czech Republic

® tel.: +420 494 942 300

fax: +420 494 942 303

e-mail: info@hakel.com

* www.hakel.com
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IT power supply network

IT power supply system is an insulated system that has all active parts isolated from the earth or one point
of the network grounded via high impedance. Inactive parts of the electrical installation are grounded.
Ungrounded system increases the operational reliability and human safety. Therefore it is used in the
metallurgy, mechanical engineering, shipbuilding, traction systems, public transport and hospitals. The
advantage of the ungrounded system is that the device connected to this system can work continuously
even in the case of first fault (so-called earth fault). The phase voltage of the undamaged phase (or
phases in the three-phase system) is increased fo the value of the delta voltage during the first fault. The
system is safe if inactive parts are properly grounded. The reason is that there occur no bigger than safe
current levels. The relevant responsible person must be informed about this failure and the first fault must
be eliminated as soon as possible. However, the second fault (double earth fault) must result in immediate
disconnection of the power supply system. The insulation monitoring devices or residual current relays are
used for monitoring of the ungrounded system. These devices indicate the insulation level decrease below

the set value.

IMD (Insulation Monitoring Device) utilization is at every IT power supply system.
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& insulation monitoring device
The main advantages of IT power supply system equipped with insulation monitoring devices:

« Operation continuity - in case of first fault (connection between IT power supply system and ground
- earth fault) the network is sfill operational

« Higher safety of operation

- Immediate overview of network status, continuous monitoring of the insulation level to earth
- Early detection of faulty devices by immediate signalisation by the insulation monitoring device
- Less risk of electric shock for the operator and higher fire safety

- Prevention of production losses and shutdowns, operations can continue in case of a first earth fault

« Practice shows that there is an obsolute minimum of the earth connections caused by a step change
of insulation resistance. The vast majority of them is caused by gradual deterioration of insulation.

HAKEL Insulation Monitoring Devices ,ISOLGUARD" are therefore equipped with the display that shows

exact numerical values of the insulation resistance and enable to monitor the changing status of the
insulation before the origin of the first earth fault.

I-phase IT system
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HEALTHCARE, COMMUNICATION VIA RS485

HIG95-DELTA

IMD intended for health sector. It enables to monitor the status of the isolation transformer
of IT system and evaluates its heat and current load. HIG?5 DELTA evaluates level of
insulation in the range of 5 kQ to 900 kQ.

HIG95+, HIG95+/2T

IMD intended for health sector. It enables to monitor the status of the isolation transformer
of IT system and evaluates its heat and current load. HIG95+ evaluates level of insulation
in the range of 5 kQ to 900 kQ and allows to connect remote signalling module MDS10T.

IMD intended for health sector. It enables to monitor the status of the isolation transformer
of IT system and evaluates its heat and current load. Itis equipped with two independent
channels for monitoring of two temperature sensors of isolation transformer. HIG95+/2T
allows to connect remote signalling module MDS10T.

HIG-IFL1

HIG-IFL1 is designed for single-phase IT power supply systems in health sector. It enables
to monitor the insulation resistance as well as heat and current load of the transformer.
By the means of infegrated insulatfion fault location system HIG-IFL1 can detect the
channel of ungrounded power supply system, where the fault occured.

MDS-D

The remote monitoring module MDS-D is a device equipped with a touchscreen display
showing the status of ungrounded IT power supply system(s), monitored by insulation
monitoring device(s) HAKEL ISOLGUARD.

HEAVY INDUSTRY
HIG93, HIG94

IMD intended for heavy industry. Its internal sophisticated filters enable to use this type
for power supply systems with interference. HIG93 monitores insulation status in the range
of 5 kQ + 900 kQ and evaluates two critical levels of insulation resistance.

IMD intended for heavy industry with wider range of monitored insulation resistance.
Its infernal sophisticated filters enable to use this type for power supply systems with

interference. HIG94 monitores insulation status in the range of 200 kQ + 5 MQ and
evaluates two critical levels of insulation resistance.

MINING INDUSTRY
HIG97

IMD intended for mining industry. It has a function of extremely fast response with the
ability fo evaluate the insulation fault within 80 ms. HIG97 can be also used for power
supply systems with the interference. It monitores insulation status in the range of 5 kQ to
900 kQ and evaluates two critical levels of insulation resistance.
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ISOLGUARD insulation monitoring device HIG95-DELTA

The insulation monitoring device HIG95-DELTA produced by HAKEL for the ISOLGUARD series is designed for monitoring the insulation
status of single-phase ungrounded IT power supply systems in the health sector. The insulation monitoring device enables monitoring
of the ungrounded IT power supply systems according to standards IEC 60364-7-710:2002 (requirements for medical location),
IEC 61557-1 and IEC 61557-8 up to the maximum operating voltage 275V AC. It is also equipped with measuring circuits which ensure

evaluation and failure signalling of the monitoring system originated due to thermal (#) or current overloading of the medical
transformer.

The insulation monitoring devices are equipped to display the numeric value of the measured insulation resistance. In addition, the
control buttons for setting the parameters of insulation monitoring devices and signalling LED diodes can be used to display the status
of the checked network.

It is possible to connect to the insulation monitoring device modules for remote signalling of the status MDS-DELTA or MDS-D produced
by HAKEL.

Built-in alarm relay with a switching contact enables to connect devices for signalling the insulation status error and the thermal () or
current overloading error.

Only one insulation monitoring device can be connected to the same ungrounded IT power supply system.

Basic characteristics

« The monitor for insulating statuses of AC networks with the voltage 0 to 275 V

* Measured value display of the R_, insulation resistence, thermal (%) and current overloading

« Temperature scan of the isolation transformer with one of three types of sensors

« Current overloading scan of the isolation transformer via measuring current transformer

« Signalling relay of the status of the insulating resistance with the switching contact

» Connection to the R§485 busbar, insulation strength 2500 V| against internal circuits and network circuits

* Option to connect the Hakel MDS-D remote monitoring panel equipped with a touch screen

» Connection for remote signalling MDS-DELTA or MDS-D modules produced by HAKEL.

« Option to set critical values, hysteresis values and other parameters via IMD’s buttons

* Access to setting the insulation monitoring device can be locked, the insulation monitoring device is unlocked by a combination
of buttons

« Separated supply voltage enables to also monitor a network which is not under voltage

*  Module width 2M for mounting on DIN rail 35

Ranaelcf Critical insulation NUIALDE @ Remote
Type Signalling relay displayed S —— Current load sensor temperature Temperature sensor e S RS485
value sensors 9
HIG95-DELTA . ) Measuring transformer of Temperature sensor
1x 1P sAkglLiS;gglEQ é)diu%%bklg the current 1 PT100 or PTC thermistor or MIgAS[—)S—EIfTA Yes
Art. number 70 940 ' ’ 25/5 up to 100/5. thermal switching contact

Notes: 1P signalling relay with one switching contact

MDS-D remote monitoring module including a display

% Use in health sector in accordance with the requirements of standards IEC 60364-7-710, IEC 61557-1 and IEC 61557-8.
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Recommended connection of HIG95-DELTA to monitored ungrounded IT power supply system

System IT, Uit = max.275 V AC

& insulation monitoring device
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Notes:

1. Type of measuring transformer should be selected according to the power of chosen isolation transformer
2. Recommended types and values of cables for busbar RS485 are mentioned in the description of module MDS-D
3. When using shielded cable for the RS485 busbar, the busbar shielding has to be connected throughout the whole length and

grounded in one point

4. It is necessary to follow the line wiring of busbar RS485, it is not allowed to make any taps.
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ISOLGUARD insulation monitoring device HIG95+, HIG95+/2T

The insulation monitoring device HIG?95+, HIG95+/2T produced by HAKEL for the ISOLGUARD series is designed for monitoring the
insulation status of single-phase ungrounded IT power supply systems in the health sector. The insulation monitoring device enables
monitoring of the ungrounded IT power supply systems according to standards IEC 60364-7-710:2002 (requirements for medical
location), IEC 61557-1 and IEC 61557-8 up to the maximum operating voltage 275V AC. It is also equipped with measuring circuits

which ensure evaluation and failure signalling of the monitoring system originated due to thermal (#) or current overloading of the
medical transformer.

The insulation monitoring devices are equipped to display the numeric value of the measured insulation resistance. In addition, the
conftrol buttons for setting the parameters of insulation monitoring devices and signalling LED diodes can be used to display the status
of the checked network.

It is possible to connect to the insulation monitoring device modules for remote signalling of the status MDS10T, MDS-D or MDS-DELTA
produced by HAKEL.

Built-in alarm relay with a switching contact enables to connect devices for signalling the insulation status error and the thermal (9) or
current overloading error.

Only one insulation monitoring device can be connected to the same ungrounded IT power supply system.
Basic characteristics

« The monitor for insulating statuses of AC networks with the voltage 0 fo 275 V

* Measured value display of the R_, insulation resistence, thermal (%) and current overloading

* Temperature scan of the isolation transformer with one of three types of sensors

« Current overloading scan of the isolation transformer via measuring current transformer

« Signalling relay of the status of the insulating resistance with the switching contact

» Connection to the R§485 busbar, insulation strength 2500 V| against internal circuits and network circuits
* Optfion to connect the Hakel MDS-D remote monitoring panel equipped with a touch screen

» Connection for remote signalling MDS10T, MDS-D or MDS-DELTA modules produced by HAKEL.

* Option to set critical values, hysteresis values and other parameters via IMD’s buttons

Access to setting the insulation monitoring device can be locked, the insulation monitoring device is unlocked by a combination
of buttons

* Separated supply voltage enables to also monitor a network which is not under voltage

* Module width 4M (72mm) for mounting on DIN rail 35

e . Number of
’ . Range of Critical insulation Current load Remote

Type Signalling relay ) . temperature Temperature sensor L RS485

displayed value resistance sensor s monitoring
HIGO5+ s

Measuring 1 Temperature sensor
Art. number 70 929 1 1P Adjustable Adjustable transformer of the PT100 or PTC thermistor TAEI?)SS]»(I;T Ves
HIGO5+/2T s 5 kQ +900 kQ 50 =200 kQ current or thermal switching MDS-DELTA
25/5 up to 100/5. 2 contact

Art. number 70 930

Notes: 1P signalling relay with one switching contact
MDS10T remote monitoring module of the insulation monitoring device

MDS-D remote monitoring module including a display

4 Use in health sector in accordance with the requirements of standards IEC 60364-7-710, IEC 61557-1 and IEC 61557-8.
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Technical data HIG95+, HIG95+/2T

Evaluation module of the insulation status (HIG module)

Type HIG95+ HIG95+/2T
Supply voltage U, 90 + 265V AC (47 + 440 Hz) or 90 + 370 V DC
Maximum operating voltage of the monitored IT power supply system U, 275V AC
Consumption P max. 5 VA
Measuring voltage Uy, 12V DC
Measuring current [ <0,6 mA
Alternate inside resistance of the measuring input R > 1 MQ
Range of the value shown on the display Reo 5kQ + 900 kQ
Precision of measurement  5kQ ... 10kQ 2kQ
10kQ ... 200 kQ +10%
Critical insulation resistence Re adjustable 50 kQ + 200 kQ
Hysteresis of the monitored insulation resistance Riyst adjustable 0+ +100% R,
Delay in response of signalling the insulation status ton adjustable 0 + 60 sec, with the step 1 sec
Evaluation module of the thermal and current overload of the isolation transformer
(TOF module)
Supply voltage U, 90 + 265V AC (47 + 440 Hz) or 90 + 370 V DC
Possible type of the monitored IT power supply system single-phase AC
Consumption P max. 4 VA
Current load scan by measuring transformer with a fransmission ratio (A):
| 2555 | 3055 40/5 50/5 /s | o5 | 10075
R f th tload sh the displ It 0.5~ 100A
ange of the current load shown on the displa; r
9 pay (depending on the type of the measuring transformer )
Ciritical current load value [~ adjustable in the range | tr , with the step 1A
Hysteresis of the current load loyst adjustable 0 +20% |,
Delay in response of signalling the temperature fault ton adjustable 0 + 60 sec, with the step1 sec
Measurement precision of the current load +5%
Number of temperature sensor 1 2
Thermal sensor of the isolation transformer NC thermal sensor, PTC thermistor or PT100 sensor
Thermal sensor selection adjustable in the IMD menu
Range of the isolation transformer temperature shown on the display otr 5-190 ° C (only for PT100 )
. . - o
Critical value of the isolation transformer temperature D forthe PT100 adjustable In;gi;?gi;g? 6 l](éo C. forthe PIC and the
Hysteresis of the isolation transformer temperature L. adjustable from 0 + 20 % Icrit (only for PT100)
Measurement precision of the isolation transformer temperature + 5% (excluding the sensor’s deviations)
Delay in response of signalling the current fault Bon adjustable 0 + 60 sec, with the step1 sec
Outputs
Signalling potential-free switching contact relay 1 Electric strength 25%;/5'86/ 1A
against internal circuits Electric strength against supply circuits 3750 v'ms
rms
Terminals for connection of the MDS10T(+MPS) module produced by
Hakel max. 5 x MPS10T modules or max. 2 x MDS10T+MPS modules
Remote signalling
Line RS485 and remote monitoring module MDS-D produced by Hakel
Communication line: RS485 type MASTER-SLAVE,?600 Bd, even parity Yes
Insulating strength against internal circuits and network circuits 2500V,
General data
Protection type according to IEC 60 529 IP20
Weight m 2959
Housing material PA-UL94 VO
Mounting on DIN rail 35
Cross-section of the connected conductors S 1 mm?
Art. number 70 929 70 930
Operating conditions
Working temperature -10°C ~ +60°C
Relative moisture of the environment 28 g H,O /kg of dry air
Atmospheric pressure 86 + 106 kPa
Working position any
External magnetic and electric field max. 400A/m
Category of over-voltage / testing voltage Il according IEC 60664-1:2007
Pollution degree 2 according IEC 60664-1:2007
Type of operation permanent
catalogue HIG - HAKEL - ISSUE 7/a. www.isolguard.com



Healthcare

& insulation monitoring device

Recommended connection of HIG95+ to monitored ungrounded IT power supply system
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L L1 System IT, Uit = max.275 V AC L1
N G ) 23
. VCurrenI transformer
T |TC T2 Q9
ﬂE,r,,A ,,,,,,, -4 __PE
\
\
\
\
\
\
\
| Power
| supply
‘ 24V DC
| Q000 o Q000 ®®Q®
‘ gt | Tz aoucC
‘ I g 4L . |o o MDS-DELTA
/ Tc 929 & o
Tt [ov® TESTQ PR [on® eva® Imax®)
9 Scan: ‘ HAKEL ISOLGUARD | HAKEL ISOLGUARD ¢
PT100 or |
PTC thermistor or |
NG sensor ‘ MODUL TOF
\
! 2 e
| == 55 7 85 5 5 Al A0 Rs485 .
| QORI YV OVOIs0
Iz & I =lsh Power
\ ze¥riBlzeeagd supply
| QORI 24V DC
[
| \
\
Lii 1 a1 [ a5 .;39 3]
Power supply 230 VAC 2 MDS-D

hakel

THE QUEEN OF POWER

www.isolguard.com

NC - Not Connected

catalogue HIG - HAKEL - ISSUE 7/a.

-
-~
© X



= < hakel

Healthcare

& insulation monitoring device

31.8

el
& 9
[

........ <)
&)

465
483

=

160

HAKEL ISOLGUARD HIG-IFL1

Insulating monitoring device with fault location

HAKEL ISOLGUARD HIG-IFL1 insulating monitoring device with faulf location is a system designed for comprehensive insulating status
monitoring of single-phase insulated IT systems (e.g. in the health sector). The device allows systems designed and operated in
accordance with standards [EC 60364-7-710:2002 (electrical installations at healthcare facilities), IEC 61010-1:2010, IEC 61557-1,
IEC 61557-8, IEC 61557-9 up to 275V AC maximum operating voltage to be monitored.

The device enables the thermal and current load of the isolation transformer to be evaluated. The HIG-IFL1 insulating monitoring
device (IMD) is equipped with the fault location function (IFLS), owing to which the user can easily and precisely locate that segment
of the system (channel) where the insulation resistance has dropped.

The device is equipped with a screen to display the numerical value of the observed insulation resistance and also the values of the
isolation transformer’s current and thermal load. Furthermore, the device has pushbuttons for IMD parameter setting and LED controls
indicating the insulated system status, including the condition of the various segments (in the channels) of the system.

An MDS-D panel with a touch screen can be connected to the device via the RS485 busbar for displaying the currently observed
values and the current IMD setting. Communication via the RS485 line uses a protocol which is based on the PROFIBUS protocol.
Description of the communication protocol is available on request.

The built-in contacts enable remote signalling of insulation status faults in the system monitored and/or of thermal/current overload
of the isolation transformer.

Only one insulation monitoring device can be connected to the same ungrounded IT power supply system.

Basic characteristics

« Insulation monitoring device for AC systems 0 + 275 V voltage

« Insulation fault evaluation in 8 independent circuits (channels) of the IT system, this number can be increased by using extension modules
« Display of the observed insulation resistance, current load and thermal load

« Isolation transformer temperature measurement by using one of 3 sensor types

« Isolation transformer current load measurement by means of a measuring current transformer

« Signalling contacts for IT system faults

» Connection to the R§485 busbar, insulation strength 2500 V against the internal circuits and circuits of the system monitored
¢ Optional communication with a master system via the RS485 busbar

« Communication protocol description available on request

« Pushbuttons available for setting the critical values, hysteresis values and other parameters

« Access to the IMD parameter setting with the pushbuttons can be locked/ unlocked by a button combination

« Separate supply voltage allow also such IT systems as are not under voltage to be monitored

¢ Module of the rack case 19” rack 1U height

Number of fault

Type Display range el sviien point evaluation Cupepdoadineasiing Temperature sensor Remote monitoring  RS485

resistance channels system
HIG-IFL1
+ ) Adjustable ) 8 ) TAR ) Temperofurs sensor PT100 MDS-D
5kQ + 900 kQ . (without expander 25/5 +100/5 measuring or PTC thermistor or thermal Yes
50 + 500 kQ L MDS-DELTA
Art. number 70 950 module) current transformer switching contact

Note: 4k Use in health sector in accordance with the requirements of standards IEC 60364-7-710, IEC 61557-1 and IEC 61557-8.
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Installation

HAKEL ISOLGUARD HIG-IFL1 insulation monitoring device is designed to enable easy installation info a 19" rack. A reduction system
allowing the product to be mounted to the rear panel of a distribution cabinet or to a wall is available in case the user application is
not equipped for connection to the above rail system.

Mounting the product in to a 19” rack Use of. thg re‘ductlonl system and product mounting to the rear panel
of a distribution cabinet

Recommended connection of HIG-IFL1 to monitored ungrounded IT power supply system

L L1 System IT, Uit = max.275 V AC L1
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ISOLGUARD module for remote signalling MDS-D

The remote monitoring module including the display (MDS-D) from the ISOLGUARD range is a device equipped with a fouchscreen
display showing the status of ungrounded IT power supply systems, monitored by insulation monitoring device HAKEL ISOLGUARD
from the HAKEL production. Communication with the insulation monitoring devices takes place via RS485 using the internal protocol.
The MDS-D panel further includes a second RS485 line (external busbar), which fransfers the collected data to the user master system.
The communication protocol on this line is derived from Profibus protocol.

MDS-D type devices are intended primarily for surveillance and monitoring sites to continuously display the status of ungrounded IT
power supply systems guarded by insulation monitoring devices type HAKEL ISOLGUARD.

Basic characteristics

« Simultaneous status (isolation resistance, thermal and current overload) of up fo 24 ungrounded IT power supply systems,
monitored by HAKEL ISOLGUARD IMDs

« Allocating names to insulation monitoring devices for easier identification

« Two variants of MDS-D panel, depending on the panel target location and fitting method

* Sound and visual fault and failure signalization

« Display of the actual measured values from the insulation monitoring devices

« Touch screen control

* English menu - other languages can be added

« Protection type up to IP66

« Automatic searching for connected IMDs on the RS485 busbar

« External RS$485 busbar, designed for communication with a master system

« Ability to perform the test of each connected insulation monitoring device

* General visual display of detailed settings of the Insulation Monitoring Devices

* Password-protected access to the panel setting

Type MDS-D MDS-D/I1P66
Display TFT LCD 4,3"

Control method Screen touching - resistive layer

Acoustic signalization Yes - Speaker

Voltage supply 9-36V DC

Maximum consumption 2W

Communication busbar type Internal RS485, External RS485

Internal busbar HAKEL ISOLGUARD IMDs
Connectable devices

External busbar user system

Max. connected insulation monitoring devices 24

Panel location On the wall, on the panel

Dimensions ( WxHxXD mm ) 125x84x26 200x110x60
Typical application Nurses statfion, Supervisory workplace Operating room
Assembling method info round flush-mount box wall plugs
Protection type P20 IP66

lllustrative image HiGos ’

MDS-D MOSD.

Art. number 70 060 70061
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MDS-D connection

For the MDS-D connection is necessary to bring 18-36 V DC power supply and twisted pair to the panel for internal RS485. External
RS485 can be connected by applying another twisted pair.

Itis recommended to use FTP cables for connecting the busbar in a noisy environment or as a protection against the electromagnetic
radiation. The FTP cables contains not only twisted pairs but also the shielding. This shielding is connected to the SH clamps.

It is recommended to use the HAKEL ISOLGUARD Power Supply DC24V as a power supply.

Communication levels of the ISOLGUARD system

Communication levels of the ISOLGUARD system are divided info two:.

Infernal busbar — Busbar used for collecting the data from individual devices produced by HAKEL, designed to monitor ungrounded
IT power supply systems. Communication on this busbar is controlled by the MDS-D panel. It is forbidden to affix other devices or
otherwise interfere with the prescribed configuration on this line.

External busbar — Busbar used for connecting the MDS-D panel to a superior system. The MDS-D panel is in the position of the slave
station and responds to queries from the master unit. The master unit may be a PC, RS485 data recorder or another user system which
is able to communicate via RS485 interface. A description of communication telegrams can be found in a separate External Line
RS485 Programming Manual produced by HAKEL.

Connection example

ungrounded IT power ungrounded IT power ungrounded IT power ungrounded IT power ungrounded IT power ungrounded IT power ungrounded IT power
supply system supply system supply system supply system supply system supply system supply system
1 2 3 4 5 6 7
HIG HIG HIG HIG HIG HIG HIG
Internal busbar Internal busbar

MDS-D | | | MDS-D/IP66

POWER
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HAKEL ISOLGUARD HIG-8IN

920

& insulation monitoring device

Input and output module HIG-8IN is designed as extension equipment for HAKEL ISOLGUARD insulation status monitoring system. Module
allows to complete the IT system control (typically hospital) of any signalling using 8 digital inputs and 1 output switching contact.

Using HIG-8IN can be monitored for example UPS or automatic transfer switches status, read pressing of alarm or panic push-buttons or

of any other device, which is able to transfer information via logical signal.

Inputs statuses, read by the HIG-8IN, are signalled on HAKEL ISOLGUARD MDS-D remote monitoring module. These statuses are than
displayed on MDS-D as individual lines with the possibility of user’s text display settings, input logic, alarm signalling and others. HIG-8IN

sefting is also done by the MDS-D module

RS485 data bus bar with ISOLGUARD protocol is used to transfer data between HIG-8IN and MDS-D. Up to 10 HIG-8IN modules can be

connected on one RS485 bus barin a time.

HIG-8IN is mainly used in combination with HAKEL ISOLGUARD MDS-D remote monitoring modules.

Subsidiary I/0 module for HAKEL ISOLGUARD systems signalisation

Model Logical inputs Logical outputs
HIG-8IN 8x 1x

18 +36 VDC Potential free relay with
Art. No. 70 960 8 mA switching contact

Supply voltage

SW version

V1.0

Note: MDS-D remote monitoring module with display and with communication bus bar R$485 from HAKEL production

Basic characteristics

* HIG-8IN module extends HAKEL ISOLGUARD system’s possibilities for logic inputs status signalling

« Inputs status display and setting by HAKEL ISOLGUAR MDS-D module

* |tis possible to add any texts that are displayed while on-state and open input status to each input
« Eachinput can be set as alarm or informative (with start-up the sound signal at fault status or not)

e |tis possible to assign a failure colour (red/yellow) to each input

* Input status signalization using 8 LED diodes right on the HIG-8IN module

* Inputs are galvanic isolated by 3 800 V AC insulating barrier from the internal circuits

« All the 8 inputs are connected to the common ground - COM terminals are interconnected

e 24V DC power supply

« One potential free switching contact with load capacity 230 V AC/1 A'is at user’s disposal

*  Communication with MDS-D panel is done via R$485 data bus bar and ISOLGUARD protocol
* RS485 communication address setting in the range of 20-29 using a switch

* Pinning of the RS485 line’s terminator is done using an integrated DIP switch

* Assembling on DIN rail, 101 mm wide module

= Shakel
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HAKEL ISOLGUARD MDS-DELTA
Remote signalling module for ISOLGUARD series products

MDS-DELTA is a signalling module for HAKEL ISOLGUARD series insulafion monitoring devices (IMDs). The module is fitted with a visual
and acoustic signalling system, warning the user in the event of a fault detected by the ISOLGUARD device. The MDS-DELTA module
is designed for supervisory/monitoring sites as a component of systems constantly informing the user of the status of an ungrounded
IT power supply system.

The MDS-DELTA module signals the insulation status by means of a yellow control, any current and/or temperature overload, by means
of a red control. The module’s own function is signalled with a green control. If a fault occurs, the respective control will flash and
the piezo siren will be sounded. Acoustic signalling can be stopped by using the “STOP ALARM” button on the device. Furthermore,
the product is equipped with a “TEST” button to initiate remote testing of the IMD. In this manner the MDS-DELTA product meets the
requirements for remote signalling of insulation monitoring devices as stipulated by IEC 61557-8. The module design is in a standard
profile 45 mm x 45 mm from Legrand, suitable for installation in cable distribution froughs.

One IMD can be interfaced to as many as 10 MDS-DELTA modules. Communication with the IMD proceeds via RS485 line by means
of an internal protocol.

The MDS-DELTA modules can be combined with the MDS-D supervisory system.

Basic characteristics

* Remote signalling module for HAKEL ISOLGUARD insulation monitoring devices

« Designin the Legrand 45 x 45 mm standard, for installation in cable troughs

* Antimicrobial surface for use in hospitals

* Protection type up to IP44, for use in harsh conditions

« Visual and acoustic signalling of insulation status faults

« Visual and acoustic signalling of isolafing fransformer overload

» Connection to the IMD via RS485 communication line

e Powersupply 12-32V DC

« Testing button to verify the function of both the IMD and the signalling module

* Button to deactivate sound

e MPS-DELTA can be connected in order to make the visual signalling more alerting
¢ Up to 10 MDS-DELTA modules can be connected to a one HAKEL ISOLGUARD IMD

MDS-DELTA module signalling

Insulation fault

signalling and Antimicrobial

Type et Mounting on Supported IMDs Signalling means - Protection type
overload signalling
MDS-DELTA Into the wiring
cable tray of profile
Art. number 70 065 45 x 45 mm
IP 20
MDS-DELTA/IP20 HAKEL ISOLGUARD = Visual (LED controls)
; Acoustic (piezo siren
Art. number 70 063 Onto the box with with The_RSA:BS (P ) Yes, Legrand
MDS-DELTA/IP44 Yes diameter of 68 mm com?;iri};fa fon Antimicrobial
SW 1y 55 technology IP 44
Art. number 70 064 ( Version .
or higher)
MDS-DELTA/IP20+MPS Onto the box pair V'SUS' I(LEDf Con.lt.ro's'
with diameter of module ot auxiiary IP 20

signalization)

Art. number 70 066 68 mm Acoustic (piezo siren)

POWER
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Automatic transfer switching equipment from 40 to 160A

2 pole AtyS M

& insulation monitoring device

4 pole AtyS M

HBE

350
143
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350
143

1. Auxiliary contacts (max. 2)

2 pole AtyS M - door cut-out

52 104
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1. Auxiliary contacts (max. 2)

4 pole AtyS M - door cut-out

ATyS M are 2 pole or 4 pole automatic transfer switches with fully integrated ATS controller. The prior function of the devices is safe
transfer of the load supply between normal and alternate source in a case of a power failure. Single types differ in the setting options
of each device parameters. ATyS M operate in automatic mode, if necessary it is possible to switch the device manually. They are
designed for use in low voltage power supply systems with nominal voltage from 40 to 160A, for applications where a brief interruption
in order 100 ms of the load supply is acceptable during the transfer. Devices allow setting overvoltage, undervoltage and frequency

threshold values.

ATyS g M - device adjustable using potentiometers and micro-switches with switching contact for generator operation.
ATyS p M - device adjustable using display with exact individual values entry and programmable inputs and outputs, with switching

contact for generator operation.

Basic characteristics

- Mechanically interlocked disconnecting switches provide fast switching, excellent features and a high number of cycles
- 3 stable positions that are not affected either by voltage drops or vibrations
- The current position is always visible on the switch, independent from power supply. If necessary, the device can be operated

manually by a lever.
- Allows selecting the setting function fo the position @ after a power failure.

ATyS M switches comply with international standards I[EC 60947-3, IEC 60947-6-1

ATySg M

Rated

40 A 2P
63 A 2P
80 A 2P
100 A 2P
125 A 2P
160 A 2P
40 A 4P
63 A 4p
80 A 4P
100 A 4P
125 A 4P
160 A 4p
ATySp M
Rated No. of

current (A) poles

40 A
63 A
80 A
100 A
125 A
160 A

No. of
current (A) poles

4P
4P
4P
ap
4P
4P

Power

supply
(VAC)

230
230
230
230
230
230
230/400
230/400
230/400
230/400
230/400
230/400

Power

supply
(VAC)

230/400
230/400
230/400
230/400
230/400
230/400

Avrticle number

93532004
93532006
93532008
93532010
93532012
93532016
93544004
93544006
93544008
93544010
93544012
93544016

Article number

93644004
93644006
93644008
93644010
93644012
93644016

catalogue HIG - HAKEL - ISSUE 7/a.

Bridging bar
1 pc - 13092006
1 pc - 13092016

pc - 13094006

1 pc - 13094016
Bridging bar

1 pc - 13094006

1 pc - 13094016

Voltage sensing ' Terminal shrouds

and power
supply tap

2 pcs - 13994006

Voltage sensing ' Terminal shrouds

and power
supply tap

2 pcs - 13994006

(2pcsina
package)

1 pc - 22944016

2 pcs - 22944016

(2pcsina
package)

2 pcs - 22944016

Auxiliary contact

1

pc - 13090001

for all three positions 1, 0, Il

Auxiliary
contact

1 pc - 13090001
for all three
positions 1, 0, 1l

Remote interfaces
for ATyS PM

1 pc-95992010-D10
or
1 pc - 95992020 - D20

www.isolguard.com
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Auxiliary contact

Bridging bar

Terminal shrouds

A maximum of two auxiliary contact blocks can be fitted to each product. Each auxiliary contact

& insulation monitoring device

block integrates 3NO/NC auxiliary contacts, one for each position |, 0, Il. ATyS M is equipped with

one block as standard

Rated current (A)

Article number

40 ... 160 A
1309 0001

Used to bridge individual common points on the input or output terminals.

Rated current (A)

Article number

40..125 A 160 A 40..125A 160 A
2P 2P 4p 4P
1309 2006 1309 2016 1309 4006 1309 4016

Protection against direct contact with terminals or connecting parts. Possibility of sealing. For
complete upstream and downstream protection of 3-phase products it is necessary to order
quantity 2, for 1-phase only quantity 1.

Rated current (A)

Article number

Remote interfaces for ATyS PM

Output 230 V/50 Hz

i oo

40 ... 160 A

Top or bottom (*2 pcs in a package)

2294 4016

To remotely display source availability and position indication on the switchboard front panel.
The remote interface is powered directly from a conductor connected to ATyS M. Maximum

cable length is 3 m.
ATyS D10 - displays cource availability and position indication (that is position I, 0, Il), Degree of protection IP21.

ATyS D20 - enables display of measurements, control, tests and configuration. Degree of protection IP21.

Article number

1: manual retransfer

2: test on load

3: automatic mode inhibition
6: relay for product availability
7: genset start/stop control

Brinding bar
— f

Auxiliary contact block

H B

2 6] v

iz

I

@ P o P

Primary source Backup source
(Input 1) (Input 2)

www.isolguard.com

uf

m

ATyS D10
1599 2010

Output 230 V/50 Hz

i 03 65 0

Brinding bar

ATyS D20
1599 2020

1: manual retransfer

2: test on load

3: automatic mode inhibition
6: relay for product availability
7: genset start/stop control

Auxiliary contact block

{=[=}
e

ﬁj
=]z}

Ea]

EEHEE
[l
E3]
HE,
=[]
=}

—e

& —Es

%00 Qs

Primary source Backup source
(Input 1) (Input 2)

&
—

Output 230 V/50 Hz

8 B 0

Brinding bar

#

1-2-3: programmable inputs
4-5-6: programmable outputs
7: genset start/stop control

8: RJ45 for connecting D10/D20 remote interface
9: RS 485 communication interface

{=T5]
T

HERED
i
L

PEEE R0
Primary source Backup source
(Input 1) (Input 2)

Auxiliary contact block

b bin b 13
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Technical characteristics according to IEC 60947-3 and IEC 60947-6-1

Rated operational current |, (A) (IEC60947-3)

Rated voltage Utilization category A/B(1)

415 VAC AC-21A/AC-21B 40/40
415 VAC AC-22A/AC-22B 40/40
415 VAC AC-23A/AC-23B 40/40
690 VAC AC-21A/AC-21B 40/40
690 VAC AC-22A/AC-22B 40/40
690 VAC AC-23A/AC-23B 40/40

Rated operational current | (A) (IEC60947-6-1)

Rated voltage Utilization category A/B(D)

415 VAC AC-31A/AC-31B 40/40
415 VAC AC-32A/AC-32B 40/40
415 VAC AC-33A/AC-33B -/40

Overload capacity

Current rated as short-time withstand |, 1s (KA, )

Rated peak withstand curent (kApeak)m

Conditional short-circuit current (kArms)(z’

Associated fuse rating (A)"”

Connection

Min. connection cross-section (mm?)

Min. Cu cable cross-section (mm?)

Tightening torque (Nm)

Switching time (Basic settings)

I-0orll-0 (ms)(3)

[-lorli-1(ms)(3)

Duration of power loss during switching | - Il (ms) min.

(ATYSTM, GM or PM)

Power supply

Min./max. supply VAC (ATyS DM, GM and TM)

Min./max. supply VAC (ATyS PM)

Control supply power

Rated power (VA)

Max. intensity at 230 VAC (A) - ATyS DM, TM, GM

demand

Max. intensity at 230 VAC (A) - ATyS PM

Mechanical specifica

tions

Durability (number of operating cycles)

Weight (kg)

A/B(1)
63/63
63/63
63/63
63/63
63/63
63/63

A/B(1)

63/63

63/63
-/63

17
50
40

10
70

50
180

20

176/288
160/305

30
20

10000
3.5

17
50
63

10
70

50
180

20

A/B(1)
80/80
80/80
80/80
80/80
80/80
63/63

A/B(1)

80/80

80/80
-/80

176/288
160/305

30
20

10000
3.5

17
50
80

10
70

50
180

90

176/288
160/305

30
20

10000
3.5

(1) Category with index A = frequent operation / Category with index B = infrequent operation

(2)For a rated operational voltage U, = 400VAC

(3) The time between receiving the request and switching to the required position

catalogue HIG - HAKEL - ISSUE 7/a.

A/B(1)
100/100
100/100
100/100
100/100

80/80

80/80

A/B(1)
100/100
100/100

-/80

176/288
160/305

10000

17
50
100

10
70

50
180

20

30
20

3.5

& insulation monitoring device

A/B(1)
125/125
125/125
125/125
125/125
100/125

80/80

A/B(1)
100/125
100/125

-/80

17
50
125

10
70

50
180

20

176/288
160/305

30
20

10000
3.5

A/B(1)
160/160
160/160
125/160
160/160
100/125

80/80

A/B(1)

100/160

100/160
-/80

17
50
160

10
70

50
180

20

176/288
160/305

30
20

10000
3.5

www.isolguard.com
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ISOLGUARD insulation monitoring devices HIG93, HIG94

The insulation monitoring devices produced by HAKEL for the ISOLGUARD HIG93, HIG94 series are designed for monitoring the

insulation status of single-phase and 3-phase ungrounded IT power supply systems designed and operated according to standards
IEC 61010-1:2010, EN 50522, I[EC 61936-1:2010.

Enable monitoring of single-phase and 3-phase ungrounded IT power supply systems up to the maximum operating voltage 275 V
AC, or 3x275 V AC. If monitoring the insulation status of a single-phase or 3-phase ungrounded IT power supply system with higher
operating voltage is required, it is necessary to create an artificial centre using TL400 (Art. number 70504), TL600 inductors (Art. number
70601), TL1600 (Art. number 71601) or TL6003 (Art. number 70603). Such a created centre is connected to the terminal of insulation
monitoring device HIG93, HIG?4.

The insulation monitoring devices are equipped to display the numeric value of the measured insulation resistance. In addition, the
confrol buttons for setting the parameters of insulation monitoring devices and signalling LED diodes can be used to display the status
of the checked network. According to the type, it is possible to connect to the insulation monitoring device modules for remote
signalling of the status of the controlled MDS-DELTA or MDS-D network produced by HAKEL.

HIG?3, HIG%4 insulation monitoring devices communicate with the master computer via the RS485 busbar with the protocol derived
from the PROFIBUS protocol.

One or two built-in signalling relays with a switch contact enable the connection of equipment for signalling of alarm. The insulation
monitoring device has an optional alarm memory function with the option to cancel the alarm using the button on the insulation
monitoring device. Local and remote testing of the function of the insulation monitoring device can also be conducted.

Only one insulation monitoring device can be connected to the same ungrounded IT power supply system.
Basic characteristics

* The monitor for insulating statuses of AC networks with the voltage 0 + 275 V without additional equipment, higher voltages with

additional inductor

Display of measured value of the R, insulation resistance on the display within the range 5 kQ + 900 kQ or 200 kQ + 5 MQ

Signalling relay of the status of the insulating resistance with the switching contact

Connection to the RS485 busbar, insulation strength 2500 V,  against internal circuits and network circuits

Optional memory of the activated alarm with option unblocking by button on the insulation monitoring device

Connection options for remote signalling MDS-DELTA or MDS-D modules produced by HAKEL.

Option to set the monitored value of the insulating resistance R_,; using the display and buttons within the range according to the

type insulation monitoring devices

« Adjustable hysteresis of the limit value of the insulating resistance within the range 0 + 100% using the display and buttons

* Adjustable delay t_ response of signalling relay using the displays and buttons within the range 0 + 60 sec

« Access to setting the insulation monitoring device can be locked, the insulation monitoring device is unlocked by a combination
of buttons

« Separated supply voltage enables to also monitor a network which is not under voltage

¢ Module width 2M for mounting on DIN rail 35

Type Signalling relay 1 Signalling relay 2 Remote monitoring Range of display Crltlrzzls:;s#(lzaetlon
HIG93 .
Art. number 70915 MDS-D ’
MDS-DELTA
HIG94 Adjustable
1P 1P 200 kQ + 5 MQ .
Art. number 70917 200 kQ + 900 kQ

Note: 1P signalling relay with one switching contact

-
-~
-~
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Technical data HIG93, HIG94

Type
Supply voltage

Maximum operating voltage of the monitored
ungrounded IT power supply system

Consumption
Measuring voltage
Measuring current

Alternate inside resistance of the
measuring input

Range of the value shown on the display

Precision of measurement 5kQ ... 10 kQ
10kQ ... 900 kQ

Precision of measurement 200 kQ ... 1 MQ

1MQ ... 5MQ
Critical insulation resistance

Hysteresis of monitored insulation resistance

Delay in response of signalling

Outputs

Signalling potential-free switching contact relay 1
Electric strength against internal circuits

Electric strength against supply circuits

Signalling potential-free switching contact relay 2
Electric strength against internal circuits

Electric strength against supply circuits

Remote signalling

Communication line: RS485 type MASTER-SLAVE,
9600 Bd, even parity

Insulating strength against internal circuits
and network circuits

General data

Protection type according to IEC 60 529
Weight

Housing material

Mounting on

Recommended cross-section of
connected conductors

Art. number

Operating conditions

Working temperature

Atmospheric pressure

Working position

External magnetic and electric field
Category of over-voltage / testing voltage
Pollution degree

Type of operation

catalogue HIG - HAKEL - ISSUE 7/a.

crit

hyst

ON

’ insulation monitoring device

HIG93 HIG94
90+265V AC or 90+370V DC

275V AC
max. 5 VA
12V DC
<0,6 mA
>2 MQ
5 kQ + 900 kQ 200 kQ + 5 MQ
2 kQ
+10%
+10%
+15%
adjustable adjustable
5 kQ + 300 kQ 200 k2 + 900 kQ

adjustable 0 + +100% R

crit

adjustable 0 + 60 sec.

250 VAC /1A
3750V,

s

3750V,
250 VAC/ 1A
3750V,

s

3750V,

s

Line RS485 and remote monitoring module MDS-D produced by Hakel

Yes

2500V,

IP20
160 g
PA-UL94 VO
DIN rail 35 mm

1 mm?

70915 70917

-10°C ~ +60°C
86 + 106 kPa
any
according IEC 61326-24
Il according [EC 60664-1:2007
2 according IEC 60664-1:2007

permanent

www.isolguard.com
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Recommended connection of HIG93, HIG94 to monitored ungrounded IT power supply system

www.isolguard.com

1-phase ungrounded IT power supply system, module HIG?3, HIG%4 with the signalling of the alarm
and remote testing button

System IT, Uit = max.275V AC

L1

L
PE PE
” "
|
| ALARM 2
|
} ALARM 1
|
X7
| I 7
} FAULT2 FAULT1
\ ON@ FAULT2(®) FAULTIR)
| HAKEL ISOLGUARD
|
| HIG93/94
|
‘ [ ) .MENU FgecmoFl,ﬁélloniloring
[ o sz%g i RS485 (PC, PLO)
| Q=0
} cawidE 2=
< o + =
Q00 (%]
‘ Power T
supply T TEST
‘ 230 VAC é é ‘
L _
3-phase ungrounded IT power supply system (3x440 VAC), module HIG?3, HIG%4 with signalling of
the alarm and remote testing button
L1 L1 System IT, Uit = max. 3x500 V AC L1
L2 L2 L2
L3 L3 L3
N
PE PE

\
\
} ALARM 2
\
| ALARM 1
\

© o O] } 2 2 0

H L2 L ‘ FAULT2 FAULT1

CENTRE [ OF 1 |
‘ 0N® FAuLm@ FAULTI®
‘ HAKEL ISOLGUARD

TL500 } HIGO3/94
} [ I .MENU Remote Monitoring
| U e RS485 (PC, PLC)
| % é Q| so— j-/»
1 SH

‘ sawi il

Rtl.ext. ‘ Q00
| g& ; T TesT
‘ Power supply ‘ ‘

230V AC |
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ISOLGUARD insulation monitoring device HIG97

Insulation monitoring device HIG?97 produced by HAKEL is designed for monitoring the insulation status of 3-phase insulated IT-systems
with extremely fast evaluation and signalling of the status of the inspected network. With the use of external inductor TL1200 for the
creation of the artificial centre, the insulation monitoring device enables to monitor 3-phase ungrounded IT power supply systems up
fo the maximum operating voltage of 3x1000V AC. Such created centre is connected fo insulation monitoring device terminal HIG97.

The insulation monitoring devices display the value of the measured insulation resistance. In addition, the control buttons for setting
the parameters of the insulation monitoring devices and signalling LED diodes display the status of the checked network and the
insulation monitoring device.

HIG97 insulation monitoring devices communicate with the master computer via the RS485 industrial busbar with the protocol derived
from the PROFIBUS protocol. The built-in signalling relay enables the connection of the equipment for the supervision and signalling
of the status of the supervised ungrounded IT power supply system.

The insulation monitoring device contains four signalling relays.
The signalling relay with fast response FAULT1 signals the actual status of the inspected network.

Signalling relay with fast response and memory FAULT1 MEM, signals the origination of the first error of the inspected network. Operator
action is required to remove the erroneous status. This signalling relay does not change the status even in the case of activation and
deactivation of the insulation monitoring device supply.

The signalling relay with fast response FAULT2 signals the actual status of the inspected network. In the insulation monitoring device
menu, it is possible to select the function of this relay with or without the memory If the operator selects the function with memory,
operator intervention is required for the cancellation of the signalling. In the case of disconnection of the supply, the FAULT2 relay is
set in the basic position.

The ERROR signalling relay signals the function of the insulation monitoring device. The relay is equipped if the insulation monitoring
device is active and there is measurement of the inspected network.

Local and remote testing of the function of the insulation monitoring device can also be conducted.
Only one insulation monitoring device can be connected to the same ungrounded IT power supply system.
Basic characteristics

e Monitor for insulating status of AC networks with the voltage 230 V AC/500 V AC or 1000 V AC with fast response.

« Signalling relay of the actual status of the insulating resistance with a fast response.

» The signalling relay of the insulation value with fast response and memory, de-blocking of the error status by the button on the
insulation monitoring device or the remote button.

« Signalling relay of the status of insulating resistance with slow response and optional alarm memory. Unblocking of the button on

the insulation monitoring device or by remote button.

Signalling relay of the function of insulation monitoring device

Display of the measured value of R_ insulation resistance on the display within the range 5 kQ to 900 kQ.

Connection to the busbar RS485, insulation strength 2500 V| against internal circuits and network circuits

Option to set the monitored value of the insulating resistance R_,; use the display and buttons within the range 5 kQ to 300 kQ.

Adjustable hysteresis of the limit value of the insulating resistance within the range 0 to 100% by means of the display and buttons

Adjustable delay t_ signalling relay response FAULT2 with slow response within the range 0 to 60 sec.

Access to setting the insulation monitoring device can be locked, the insulation monitoring device is unlocked by a combination

of buttons

Separate supply voltage enables to also monitor the network which is not under voltage

» Two modules for assembly on the DIN 35 bar with the total width 4M (72mm).

Type Signalling relay Range of displayed value Critical insulation resistance

HIG97 Adjustable
4relay 1P 5kQ + 900 kQ
Art. number 70 936 relay 5kQ + 300 kQ

catalogue HIG - HAKEL - ISSUE 7/a. www.isolguard.com
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Technical data HIG97

Type
Supply voltage u

Maximum operating voltage of the monitored ungrounded IT
power supply system (with external inductor) it

Consumption P
Measuring voltage U
Measuring current I
Alternative internal resistance of the measuring input R
Range of the value shown on the display
Precision of measurement 5 kQ ... 100 k2

100 kQ ... 900 k2
Properties of signalling with fast response
Critical insulation resistances with fast response Rein
Basic time of response for signalling with fast response t
Basic time of delay for signalling with fast response tom
Signalling properties with slow response
Critical insulation resistances with slow response R
Basic signalling response with slow response t
Additional time of delay of signalling with slow response tow

Hysteresis of monitored insulation resistance Riyet

Outputs

Signalling FAULT1 MEM with fast response and memory of
the status potential-free switching contact: electric strength
against internal circuits and against supply circuits

Signalling FAULT1 with fast response without memory of the
status of potential-free switching contact:electric strength
against internal circuits and against supply circuits

Signalling FAULT2 with slow response Potential-free switching
contact:electric strength against internal circuits and against
supply circuits

Signalling ERROR insulation monitoring device function
Potential-free switching contact:electric strength against
internal circuits and against supply circuits

Communication line: RS485 type MASTER-SLAVE, 9600 Bd,
even parity Insulating strength against internal circuits and
network circuits

General data

Protection type according to IEC 60 529

Weight m
Housing material

Mounting on

Recommended cross-section of connected conductors S

Art. number

Operating conditions

Working temperature

Atmospheric pressure

Working position

External magnetic and electric field
Category of over-voltage / testing voltage
Pollution degree

Type of operation

www.isolguard.com

& insulation monitoring device

HIG97
80+305VACor113+430VDC

optional 230 V AC/500 V AC/1000 V AC

max. 5 VA
18V DC
<0,48 mA
> 100 kQ
5kQ + 900 kQ
10 kQ
+10%

adjustable 5 kQ + 300 kQ
(80 + 500 msec) According to the adjustment of service parameters

adjustable 0 + 9,99 sec. with the step 0,01 sec

adjustable 5 kQ + 300 kQ
<3sec
adjustable 0 sec + 60 sec. with the step 1 sec

adjustable 0 + +100% R

crit

250V AC / 1A
3750V,

s

250 VAC/ 1A
3750V,

s

250 VAC/ 1A
3750V,

s

250 VAC /1A
3750V,

s

Yes
2500V,

IP20
290 g
PA-UL94 VO
DIN rail 35 mm
1 mm?
70 936

-10°C ~ +60°C
86 + 106 kPa
any
according IEC 61326-24
Il according IEC 60664-1:2007
2 according IEC 60664-1:2007

permanent
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Mining industry

Recommended connection of HIG97 to monitored ungrounded IT power supply system

3-phase ungrounded IT power supply system (max. 3x1000 VAC), module HIG?97 in connection with inductor TL1200

L1

System IT, Uit = max. 3x1000V / 50Hz

L1

L2 L2
L3 L3
N

PE PE
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ISOLGUARD insulation monitoring devices HIG93/E, HIG94/E

Insulation monitoring devices produced by HAKEL in the ISOLGUARD HIG93/E, HIG94/E4 series are designed for monitoring the
insulating status of single-phase and 3-phase ungrounded IT power supply systems, designed and operated according fo standards
IEC 61010-1:2010, EN 50522, I[EC 61936-1:2010.

Enable monitoring of single-phase and 3-phase ungrounded IT power supply systems up to the maximum operating voltage of 275V
AC, or 3x275V AC. If monitoring the insulation status of a single-phase or 3-phase ungrounded IT power supply system with higher
operating voltage is required, it is necessary to create an artificial centre using TL400 (Art. number 70504), TL600 inductor (Art. number
70601), TL1600 (Art. number 71601) or TL6003 (Art. number 70603). Such a created centre is connected to insulation monitoring device
terminal HIG93/E, HIG94/E.

The insulation monitoring devices are equipped to display the numeric value of the measured insulation resistance. In addition, the
confrol buttons for setting the parameters of the insulation monitoring devices and signalling LED diodes display the status of the
checked network and the insulation monitoring device.

HIG93/E, HIG94E insulation monitoring devices are fitted with the HIG-ETH module, which enables direct connection of the insulation
monitoring device to the ETHERNET computer network, on which it is possible to communicate with PC.

One or two built-in signalling relays with a switch contact enable the connection of equipment for signalling of alarm. The insulation
monitoring device has an optional alarm memory function with the option to cancel the alarm using the button on the insulation
monitoring device. Local and remote testing of the function of the insulation monitoring device can also be conducted.

Only one insulating status insulation monitoring device can be connected to the same ungrounded IT power supply system.
Basic characteristics

» The monitor for insulating statuses of AC networks with the voltage 0 + 275 V without additional equipment, higher voltages with
additional inductor

+ Display of measured value of the R insulation resistance on the display within the range 5 kQ + 900 kQ or 200 kQ + 5 MQ

» Signalling relay of the status of the insulating resistance with the switching contact

» Connection to the computer network ETHERNET 10Base-T or 100Base TX (automatic recognition), connector RJ45

»  Communication protocols HTTP (WEB, XML), SNMP, MODBUS TCP

* Internal web pages for displaying actual values and configurations

* Optional memory of the alarm called with the option to unblock with the button on the insulation monitoring device

+ Option to set the monitored value of insulating resistance R_,. by means of the display and buttons within the range 5 kQ + 300 kQ
or 200 kQ + 900 kQ according to the type of insulation monitoring device

» Adjustable hysteresis of the limit value of the insulating resistance within the range 0 + 100% by means of the display and buttons

+ Adjustable delay t signalling relay response use the displays and buttons within the range 0 + 60 sec

» Access to setting the insulation monitoring device can be locked. The insulation monitoring device is unlocked by a combination
of buttons.

» Separated supply voltage enables to also monitor a network which is not under voltage

* Modules for assembly on the DIN rail 35 mm, the total width of both modules is 59 mm

Type signalling relay 1 Signalling relay 2 Remote Range e
M 9 9 Y e e Y monitoring of displayed value resistance
HIG93/E Adjustable
1P 1P Ethernet 5kQ + 900 kQ
Art. number 70 924 5 kQ+300 kQ
HIG94/E Adjustable
1P 1P Ethernet 200 kQ + 5 MQ
Art. number 70 926 200 kQ+900 kQ

Note: 1P signalling relay with one switching contact.

PowWE
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Technical data HIG93/E, HIG94/E
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Type HIG93/E HIG94/E
Supply voltage U, 90 +265V AC or90+ 370V DC
Maximum operating voltage of the monitored
ungrounded IT power supply system U, 275V AC
Consumption P max. 5 VA
Measuring voltage Uy 12V DC
Measuring current [ <0,6 mA
AIterna_tive_internaI resistance of the R > 2 MQ
measuring input i
Range of the value shown on the display Reor 5kQ + 900 kQ
Precision of measurement 5kQ ... 10 kQ 2kQ
10 kQ ... 900 kQ +10%
Precision of measurement 200 kQ ... 1 MQ . +10%
1MQ ... 5MQ +15%
Ciritical insulation resistance R adjustable adjustable
crit 5 kQ + 300 kQ 200 kQ + 900 kQ
Hysteresis of monitored insulation resistance Riyet adjustable 0 + +100% R,
Delay in response of signalling ton adjustable 0 + 60 sec.
Outputs
Signalling potential-free switching contact relay 1 250V AC /1A
Electric strength against internal circuits 3750V, ..
Electric strength against supply circuits 3750V, .
Signalling potential-free switching contact relay 2 250V AC /1A
Electric strength against internal circuits 3750V, ..
Electric strength against supply circuits 3750V, .
Remote monitoring Ethernet interface
Communication line: RJ45 Ethernet Yes
10BASE-T/100BASE-TX Ethernet:
Version 2.0/IEEE802.3
Insulating strength against internal circuits 3000V,
General data
Protection type according to I[EC 60 529 IP20
Weight m 220 g
Housing material PA-UL94 VO
Mounting on DIN rail 35 mm
Recommended cross-section of )
S 1mm
connected conductors
Art. number 70 924 70 926
Operating conditions
Working temperature -10°C ~ +60°C
Atmospheric pressure 86 + 106 kPa
Working position any
External magnetic and electric field according IEC 61326-24
Category of over-voltage / testing voltage Il according IEC 60664-1:2007
Pollution degree 2 according IEC 60664-1:2007
Type of operation permanent

catalogue HIG - HAKEL - ISSUE 7/a. www.isolguard.com
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Recommended connection of HIG93/E, HIG94/E to monitored ungrounded IT power supply system

1-phase ungrounded IT power supply system, module HIG93/E, HIG?4/E with the signalling
of the alarm and remote testing button

L L1 System IT, Uit = max.275V AC L1
|
|
N I L2 Lo
PE PE
ALARM 2
ALARM 1
o 20
| I
& 8 3 F ¥ ¢
ETH FAUT2  FAULT
N FAULT2®) FAULTI®)

HAKEL ISOLGUARD

5 ---pal

Hem
o oo
A
26600666006

i
Power supply
230 VAC

’/’U‘/ TEST

1Q A2
————OFrE

3-phase ungrounded IT power supply system (3x440 VAC), module HIG?3/E, HIG94/E module

L1 L System IT, Uit = max. 3x500V AC L1
L2 = L2
L3 L3 L3
N
F‘,Ef,,,,,,,,,,,,,,,77777777777777’92
|
} ALARM 2
—_—
|
} ALARM 1
|
T o o1 ‘ 00000
11 L2 13 | ;\&—L !—'/’N—
ETH FATJLT? - FAJL'H—
CENTRE [ OFH— } T ONQ FAUTIR FAILTIR)
‘ : HAKEL ISOLGUARD
i
TL500 } HIG-ETH HIG93/E
‘
| o oo
i = AR
LT =
‘ zgggfd
Rilext. ‘ QOO0
| ; T TEST
|
‘ Power supply }
ETH | 230V AC
L |
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ISOLGUARD insulation monitoring device HIG24VDC

The insulation monitoring device ISOLGUARD HIG24VDC produced by HAKEL is designed for monitoring the insulation status of direct
current IT power supply systems with a nominal voltage of 24V DC. The device continuously monitors the insulation state of the positive
and negative oufput of an insulation power supply system against the base point. For stationary devices it is usually PE conductor. The
potential free switching contact of the signalization relay will switch during the insulation resistance decrease of + or — oufput. A fault
is also indicated by LEDs on the front panel.

The insulation monitoring device is equipped to display the numeric values of the measured insulation resistance. The measured
resistance value of the positive and negative output of a controlled network is displayed on the device’s screen. There are buttons
for sefting the parameters of the insulation monitoring device and signalling LEDs to display the status of the confrolled network and
the device itself.

It is possible to connect the insulation monitoring device to the panel MDS-D equipped with a touchscreen by means of the RS485
busbar. The MDS-D panel displays the actual measured values and the actual insulation monitoring device setting.

HIG24VDC can communicate with the master computer via the RS$485 busbar with the protokol derived from the PROFIBUS protocol.
Only one insulation monitoring device can be connected to the same ungrounded IT power supply system.

Qccording to: B B B
CSN EN 61010-1 ed.2, CSN 33 2000-4-41 ed.2, CSN EN 61557-8 ed.2, CSN EN 50155 ed.3, EN 61373, EN 45545, EN 50121-3-2

Basic characteristics

* The monitor for insulating statuses of DC systems with the voltage 24 V DC

Displaying the measured values of the positive and negative output of a controlled network on the device's screen

Two signalling relays of the IMD status and status of monitored system

Optional memory of the alarm called with the option to unblock with the button on the insulation monitoring device

Connection fo the RS485 busbar, insulation strengthe 2500 V against internal circuits and network circuits

Option to set the critical values, hysteresis values and other parameters using the insulation monitoring device buttons

Access to setting the insulation monitoring device by button can be locked, the insulation monitoring device is unlocked by a
combination of buttons

* Module for assembly on the DIN rail 35 mm with the total width 2M (36 mm)

Type Signalling relay Range of displayed value Critical insulation resistance RS485
HIG24VvDC

2 relays 1P 5kQ + 990 kQ Adjustable 5 kQ + 500 kQ Yes
Art. number 70 933

Recommended connection of HIG24VDC to monitored ungrounded IT power supply system

System IT, U =24V DC (12-28V)

~
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DC systems

Technical data HIG24VvDC

Type

Maximum operating voltage of the monitored ungrounded IT power supply system

Consumption

Internal impedance of the measuring input

Range of the value shown on the display

Precision of measurement

Critical insulation resistance

Hysteresis of monitored insulation resistance

Additional time of delay of signalling the insulation status
Outputs

Signalling of the insulation status FAULT
Potential-free switching contact: Electric strength against internal circuits and
supply circuits

Signalling of the insulation monitoring device function ERR
Potential-free switching contact: Electric strength against internal circuits and
supply circuits

Communication line: RS485 type MASTER-SLAVE,
9600 Bd, even parity
Insulating strength against internal circuits

General data

Protection type according fo IEC 60 529

Weight

Housing material

Mounting on

Recommended cross-section of connected conductors

Operating conditions
Working temperature

Atmospheric pressure

Working position

External magnetic and electric field
Category of over-voltage / testing voltage
Level of pollution

Type of operation

Rv

isol

crit

Rhysl

’ insulation monitoring device

HIG24VDC
12+28VDC

max. 2 VA

> 200kQ
5kQ + 990 kQ
+10%

adjustable 5 kQ + 500 kQ
adjustable 0 + +100% R

adjustable 0 + 60 sec, with the step 1 sec

crit

250V AC /1A
3750V,

s

250V AC / 1A
3750V,

Yes
2500V,

s

IP20
110 g
PA-UL94 VO
DIN rail 35 mm
1 mm?

operating temperature -25 °C ~ +70 °C
storage temperature -40 °C + +70 °C

86 + 106 kPa
any
according IEC 61326-24
Il according IEC 60664-1:2007
2 according [EC 60664-1:2007

permanent

Recommended connection of HIG24VDC to monitored ungrounded IT power supply system

[, System IT, U =24V DC (12-28V)
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v
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ISOLGUARD insulation monitoring device HIG110VDC

The insulation monitoring device ISOLGUARD HIG110VDC produced by HAKEL is designed for monitoring the insulation status of
direct current IT power supply systems with a nominal voltage of 110V DC. The device continuously monitors the insulation state of
the positive and negative output of an insulation power supply system against the base point. For stationary devices it is usually PE
conductor.

The insulation monitoring device is equipped to display the numeric values of the measured insulation resistance. The measured
resistance value of the positive and negative output of a controlled network is displayed on the device’s screen. There are buttons
for setting the parameters of the insulation monitoring device and signalling LEDs to display the status of the controlled system or the
device itself.

It is possible to connect the insulation monitoring device fo the panel MDS-D via RS$485 busbar. The MDS-D panel displays the actual
measured values and the actual insulation monitoring device setting.

HIG110VDC can communicate with the master computer via the RS485 busbar with the protokol derived from the PROFIBUS protocol.
Only one insulation monitoring device can be connected to the same ungrounded IT power supply system.

According to:
CSN EN 61010-1 ed.2, CSN 33 2000-4-41 ed.2, CSN EN 61557-8 ed.2, CSN EN 50155 ed.3, EN 61373, EN 45545, EN 50121-3-2

Basic characteristics

The monitor for insulating resistance of DC systems with the nominal voltage 110V DC

Displaying the measured values of the positive and negative output of a controlled network on the device‘s screen

Two signalling relays of the IMD status and status of monitored system

Optional memory of the alarm called with the option to unblock with the button

Connection to the RS485 busbar, insulation strengthe 2500 V against internal circuits and network circuits

Option to set the critical values, hysteresis values and other parameters using the insulation monitoring device buttons

Access to setting the insulation monitoring device by button can be locked, the insulation monitoring device is unlocked by a
combination of buttons

* Module for assembly on the DIN rail 35 mm with the total width 2M (36 mm)

Type Signalling relay Range of displayed value Critical insulation resistance RS485

HIG110VDC
2x 1P 5kQ +990kQ Adjustable 5 kQ + 500 kQ Yes
Art. number 70 934

Recommended connection of HIG110VDC to monitored ungrounded IT power supply system
System IT, U =110V DC (80-120V)
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DC systems ’ insulation monitoring device

Technical data HIG110VDC

Type HIG110VDC
Maximum operating voltage of the monitored ungrounded IT power supply system U, 80 + 120V DC
Consumption P max. 2 VA
Internal impedance of the measuring input Rv > 200kQ
Range of the value shown on the display R 5kQ +990 kQ
Precision of measurement +10%

Critical insulation resistance adjustable 5 kQ + 500 kQ

crit

Hysteresis of monitored insulation resistance Riyst adjustable 0 + +100% R_,,
Delay of response signalling the insulation status ton adjustable 0 + 60 sec, with the step 1 sec
Outputs

Signc:lli.ng of the i_nsulgﬁon status FAULT. o o 250V AC /1A
Poten’rlo_l—fre_e switching contact: Electric strength against internal circuits and 3750 V

supply circuits ms

Signalli.ng of the [nsu!ation monitoring d.evice function _ERRA o 250V AC / 1A
Poten’rlo_l—fre_e switching contact: Electric strength against internal circuits and 3750 v

supply circuits ms
Communication Iirje: RS485 type MASTER-SLAVE, Yes

9600 Bq, even parity o - 2500 V

Insulating strength against internal circuits ms

General data

Degree of protection according to IEC 60529:1989 P20

Weight m 110g

Housing material PA-UL94 VO
Mounting on DIN rail 35 mm
Recommended cross-section of connected conductors S 1 mm?

Operating conditions

Working temperature orage temperature A0°C + 470°C |
Relative moisture of the environment 28 g H,O /kg of dry air
Atmospheric pressure 86 to 106 kPa
Working position any

External magnetic and electric field max. 400A/m
Category of over-voltage / testing voltage Il according IEC 60664-1:2007
Pollution degree 2 according IEC 60664-1:2007
Type of operation permanent

Recommended connection of HIG110VDC to monitored ungrounded IT power supply system

System IT, U= 110V DC (80-120V.
o i ( ) ®
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Inductors TL400, TL500
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& insulation monitoring device

ART. CENTRE
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| TL400:500 |
| |

TL* serves for the adaption of IMD circuits to 3-phase ungrounded IT power supply system 3 x 400 V AC (or 500 ev. 600 V AC).

Type
Nominal voltage u,

Max. continuous operating voltage = U_

Art. number

Inductors TL1000

TL 400
3x400V
3x 500V

70 504

130
175

TL 500
3x 500V
3x 600V

70 501

TL* serves for the adaption of IMD circuits to 3-phase ungrounded IT power supply system 3 x 1000 V AC.

Commonly, these 3-phase inductors are produced on the basis of special requirement up to the voltage U_ = 3 x 6000 V AC.

These inductors are produced in different sizes.

Type

Nominal voltage u

n

Max. continuous operating voltage = U_

Art. number

~ ®
@ <hakel
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Modules for remote signalling MDS10 and MDS10T
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Modules MDS10/MDS10T for remote signalling are designed for checking the status of the monitored ungrounded IT power supply
system in a distant place from the insulation monitoring device.
These modules are intended for locations remote from insulation monitoring device, e.g. supervising rooms or operating theatres.
In case of failure evaluated by the IMD sensor, on the module MDS10/MDS10T, yellow FAULT signal lamp starts to shine (insulation fault-

R @nd, at the same time, the piezo siren is activated.

In case of error due to overheating or current overloading of the medical fransformer, on the MDS10T series module, a red FAULT signal

lamp starts to flash (3,1) and the piezo siren is activated.

For selected types there is an additional module MPS, which ensures enhanced optical fault signalization.

MDS10 modules and IMD are to be inferconnected by 4 conductors with maximum cross-section of 1,5 mm?, MDS10T modules by 5

conductors.

Modules for remote signalling are designed to meet requirements of standard [EC 61557-8.

MDS10/MDS10T are compatible only with HAKEL IMDs.

Types of modules for remote signalling MDS10 and MDS10T

Type

Design

Operation signalization

Acoustic signalization

Insulation fault signalization

Overheating/current overloading of fransformer signalization
Additional module MPS

Nominal working voltage (supplied from the HIG module)
Number of modules

Max. number of modules connectable to one IMD
Working temperature

Type of operation

Working position

Category of over-voltage / testing voltage

Pollution degree

Art. number

www.isolguard.com

MDS10 MDS10T
Classic Tango Classic
Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes Yes
No No Yes Yes
No No No No
12V DC 12V DC 12V DC 12V DC
1 1 1 1
5 5 5 5
-25+55°C
permanent
any
Il according fo [EC 60 664-1:2007
2 according to IEC 60 664-1:2007
70050 70054 70053 70055

Tango

Yes
Yes
Yes
Yes
Yes
12V DC
2
2

70056
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Module for remote signalling MDS10T+MPS

Module for remote signalling MDS10T or set MDS10T+MPS (MPS... module for auxiliary signalling) are designed for inspection of the
status of the monitored ungrounded IT power supply system in a distant place of the HIG insulation monitoring device. It is possible to
connect 5 pcs MDS10T or 2 pcs sets MDST0T+MPS to one HIG91, 92 and 95. Interconnection HIG95+-MDS10T+(MPS) is performed by
5 conductors. Under normal conditions, on the front MDS10T panel, only a green READY/OPERATION signal lamp shines. In the case
of the failure of the insulating status evaluated by the HIG insulation monitoring device on the module MDS10T yellow FAULT signal
lamp starts to flash (R.,;). The built-in siren is activated and light signalling is activated MPS module. The operation of the health or
supervising workplace has the option of acoustic warning and flashing of the module disconnect by pressing the STOP ALARM button.
In the case that due to the overheating or current overloading of the medical fransformer, on the MDS10T module a red signal lamp
starts to flash FAILURE (3,1). At the same time, the built in siren is activated and lighting signalling the MPS module is activated. The
health operators or supervising workplace has the option to disconnect the acoustic warning and flashing of the MPs module by the
STOP ALARM buttons.

Type MDS10T + MPS
Nominal working voltage (supplied from the HIG module) U, 12V DC
Maximum consumption of fully activated module le 33 mA
Max. number of modules connected to HIG?1, 92 and 95 2

Working temperature -25++55°C

Mounting into round flush-mount box

Art. number 70 056

Current transformer

Current fransformers are designed for reading the values of off-taken current from the medical fransformer. In the standard version it
is provided in the ratio 100 A/ 5 A /3 VA / 1 % in the ring-type version with a cable.

Type 25/5A 30/5A 40/5A 50/5A 60/5A 80/5A 100/5A
Ratio 25A/5A/50Hz 30A/5A/50Hz 40A/5A/50HZ 50A/5A/50Hz 60A/5A/50Hz 80A/5A/50Hz 100A/5A /50 Hz

Voltage monitored

by IT - network w max. 1200 V AC

Consumption P 3w
o Measuring current Iy max. 5 A / 50 Hz
LK
@): Art. number 71 509 71 521 71 508 71510 71513 71512 71 405
i
[L-F

w =
N G
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Insulating safety Transformer RJV 4 - 7,5 and RJN 608, 612

Isolation Transformer for Medical Applications

& insulation monitoring device

The transformer has the working shield between the input and output winding conducted to separate clamp. The output winding
has the winding centre connected to separate clamp for the monitoring device connection. The fransformer is equipped by built-in
thermal protection on both spools conducted to separate clamps.

Type

RJV 4
RJV 5
RJV 6,3
RV 7,5
RJIN 608
RIN 612

According to
Touch protection
Protection type
Insulation class
Warming
Frequency

Inrusch current
No-load current
Schort-circuit proof
Input voltage

Output voltage

&)

PRI 0

PRI 230V

www.isolguard.com

Power rating

[VA]
3150
4000
5000
6300
8000
10 000

240
240
240
240
250
290

153
168
183
210
275
291

Winding circuit diagram

o Cu

o
[o;

o SEC 0

B

SEC 115V
C

D

e

o SEC 230V

Dimensions [mm]

C
380
380
380
380
400
420

IEC 61558 -2-15:2011

D
10
10
10
10
11
11

|
IP 00
B
40 °C
50 Hz
to 12x1In
l, <3%
non resistant
230 V-500 vV
230/115V

0

Involvement and identification clamps

144
144
144
144
140
160

P20V

125
140
155
182
155
175

=

Note: Temperature sensor of the isolation fransformer:
NC temperature sensor

or PTC thermistor
or PT100 sensor

catalogue HIG - HAKEL - ISSUE 7/a.

Weight
kgl

35
40
51
65
65
92

w
a X hakel
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¥ insulation monitoring device
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Power Supply DC24V

53

HAKEL /SOLGUARD

Power Supply
DC24v

Qa1
Saz
N

NC = Not connected

Power Supply DC24V, ISOLGUARD series is an universal power supply for mounting on the 35mm DIN rail. The product is primarily intended
for powering the remote monitoring module MDS-D, MDS-DELTA produced by HAKEL company.

Output voltage is stabilized 24 V DC. The supply voltage can be DC or AC in the ranges which are written below in the specification

table.

This power supply source is also designed for industrial use such as current loop power supply of the two-wire transmitters, sensors power
supply, indication devices power supply etc. For the safety viewpoints it meets the standard IEC 61010-1:2010 (Safety requirements for
electrical equipment for measurement, control, and laboratory use).

Connecting the Power Supply DC24V to the voltage is signalled by a green LED on the top of the product.

Type

Supply voltage AC Unac
Supply voltage DC Uioe
Output voltage Y,

Maximum output current |
Power P
Operation signalling

Short-circuit protection

Thermal fuse

Isolation voltage input / output

General data

Protection type

Weight m
Housing material

Mounting on

Cross-section of the connected conductors S
Art. number

Operating conditions

Working temperature

Atmospheric pressure

Working position

Category of over-voltage / testing voltage

Pollution degree

Type of operation

catalogue HIG - HAKEL - ISSUE 7/a.

Power Supply DC24V
90 + 265V AC (47 + 440 Hz)
90+ 370V DC
24V DC
110 mA
max. 2,5 VA
green LED

Yes, on the output, with an automatic renewal of the power supply after the fault

Yes, with an automatic renewal of the power supply after the fault

4000 V AC

P20
959
PA-UL94 VO
DIN rail 35 mm
1 mm?

70 062

-10°C + +65°C
86 + 106 kPa
any
Il according [EC 60664-1:2007
2 according [EC 60664-1:2007

permanent

www.isolguard.com



¥ insulation monitoring device
References

OKD coal mines - HIG97

Czech State Mining Administration Regulation No. 22/1989 stipulates that the low-voltage side
of the mine transformer stations must be equipped with a monitoring system measuring the
outlet cable insulation status both during operation and before switching-on. HIG?7 insulation
monitoring devices (IMDs) manufactured by HAKEL s.r.o. were for OKD coal mines chosen
based on cooperation with REPOS TECHNIK s.r.o. and following successful tests. This device

fype not only meets the frequent requirement of response time <80 ms but also includes
suitable signalling and control terminals, features reliable operation, is substantially smaller

in size than other comparable devices, and offers convenient connection to the system
monitored.

Steelmaking company Moravia Steel - HIG97

The HIGY97 monitoring device was developed specifically to satisfy customers’ demand for very
rapid network status evaluation and signalling. In the this product, an additional microprocessor
(in the expander module) is used in order to achieve a rapid response. This concept enabled
the engineers to design a network status evaluation algorithm which is not only significantly
faster but is also more precise and can be adjusted to suit the particular customer’s
application. As a result, the monitoring device's reaction time was suppressed to below 80

ms. Extremely rapid signalling at the output terminals is required, e.g., in some applications

in the mining industry. The HIG 97 has been tested and then deployed in the heavy industry

of continuous steel casting at Moravia Steel, where the previously used monitoring devices
were unable to reliably measure the network insulation resistance because of frequent
transients and interferences from frequency converters. The monitoring device is installed
in the distribution box, where it is connected to a 3x500 VAC / IT power supply system via a
TL 500 inductor.

Railway tunnel under the hill Homolka and Chlum near Pilsen - HIG97

The largest railway tunnel in the Czech Republic started to be built at the Ejpovice site under

the Homolka and Chlum hills in late January 2015. It is driven by using the biggest driving
shield in the Czech Republic, TBM S-799, christened “Viktorie”. HAKEL s.r.o. in cooperation

with REPOS TECHNIK s.r.o. developed a solution for monitoring the 22 kV line insulatfion status
within the segment from the isolation transformer to the transformers on the driving machine.

The 22 kV / 22 kV isolation transformer has an outlet in the secondary winding junction to which

a TL22001 HV inductor is connected through an HV cable. To the TL22001 inductoris connected an
ISOLGUARD HIG97 version 22 insulation monitoring device (IMD), which is specifically modified
and adjusted for this application.

Hospitals - HIG-IFL1, HIG95 or HIG95+

GENERAL UNIVERSITY HOSPITAL PRAGUE - Czech Republic
SILESIAN HOSPITAL OPAVA - Czech Repubilic

UNIVERSITY HOSPITAL OSTRAVA - Czech Repubilic
UNIVERSITY HOSPITAL BRATISLAVA - Slovakia

UNIVERSITY HOSPITAL OLOMOUC - Czech Repubilic
UNIVERSITY HOSPITAL PARDUBICE - Czech Republic

and more

PESA Bydgoszcz SA

Monitoring of internal 3x400 VAC and 3x500 VAC power supply systems used for air-
conditioning, heating etc. of trams.

www.isolguard.com catalogue HIG - HAKEL - ISSUE 7/a.
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J insulation monitoring device

Insulation Monitoring Devices for AC IT power supply systems (AC IMD)

Basic IMD type from the HAKEL ISOLGUARD series. It replaces HIS71 and HIS73 from HAKEL production range. HIG?1 evaluates level of

ek insulation in the range of 5 kQ + 900 kQ.

HIG91/E Basic IMD type from the HAKEL ISOLGUARD series. It enables communication with master system via Ethernet.

HIG91/Q Basic IMD type from the HAKEL ISOLGUARD series. It enables memory reset of insulation level fault by an external button.

IMD for low values of insulation resistance. It evaluates the insulation resistance in the range of 0.1 kQ + 90 kQ. HIG?1/QL replaces HIS72

/el and HIS75 from HAKEL production range.
IMD with wider range of monitored insulation resistance. It evaluates the insulation resistance in the range of 200 kQ + 5 MQ. HIG92
HIG92 .
replaces HIS76 from the HAKEL production range.
HIG92/E IMD with wider range of monitored insulation resistance. It enables communication with master system via Ethernet.
HIGO3 IMD intended for heavy industry. Its internal sophisticated filters enable fo use this type for power supply systems with interference.
HIG93 monitores insulation status in the range of 5 kQ + 900 kQ and evaluates two critical levels of insulation resistance.
HIGO3/E IMD intended for heavy industry. Its internal sophisticated filters enable to use this type for power supply systems with interference. It

enables communication with master system via Ethernet.

Insulation Monitoring Device intended for heavy industry. Its internal sophisticated filters enable to use this type for power supply
HIG93/CL400 systems with interference. It transmits information about the measured insulation status using a current output of 4 to 20 mA - active
current loop. Replacement for HIS400.

Insulation Monitoring Device intended for heavy industry. Its internal sophisticated filters enable to use this type for power supply
HIG93/CL500 systems with interference. It fransmits information about the measured insulation status using a current output of 4 to 20 mA - pasive
current loop. Replacement for HIS500.

IMD intended for heavy industry with wider range of monitored insulation resistance. Its internal sophisticated filters enable to use this
HIG94 type for power supply systems with interference. HIG?4 monitores insulation status in the range of 200 kQ + 5 MQ and evaluates two
critical levels of insulation resistance.

IMD intended for heavy industry with wider range of monitored insulation resistance. Its internal sophisticated filters enable to use this

il type for power supply systems with interference. HIG94/E enables communication with master system via Ethernet.

IMD intended for mining industry. It has a function of extremely fast response with the ability to evaluate the insulation fault within 80
HIG97 ms. HIG97 can be also used for power supply systems with the interference. It monitores insulation level in the range of 5 kQ + 900 kQ
and evaluates two critical levels of insulation resistance.

IMD with a wide range of monitored insulation resistance. It is mainly intended for monitoring of insulation status of data links. HIG935

HIGO35 monitores insulation level in the range of 950 kQ + 51 MQ.

Insulation Monitoring Devices for AC IT power supply systems in health sector (MED IMD)

Basic IMD type from the HAKEL ISOLGUARD series designed for health sector. It replaces HIS74 from HAKEL production range. HIG?5

HIGO5 evaluates level of insulation in the range of 5 kQ + 900 kQ.
HIG95/E Basic IMD type from the HAKEL ISOLGUARD series designed for health sector. HIG95/E enables communication with master system via
Ethernet.
IMD intended for health sector. It enables to monitor the status of the isolation transformer of IT system and evaluates its heat and
HIG95+ current load. HIG?5+ evaluates level of insulation in the range of 5 kQ + 900 kQ and allows to connect remote signalling module

MDS10.

IMD intended for health sector. It enables to monitor the status of the isolation transformer of IT system and evaluates its heat and
HIG95+/2R | current load. It also enables to use the second potential-free switching contact for the signalling of isolation transformer fault.
HIG95+/2R allows to connect remote signalling module MDS10.

IMD intended for health sector. It enables to monitor the status of the isolation transformer of IT system and evaluates its heat and
HIG95+/2T current load. It is equipped with two independent channels for monitoring of two temperature sensors of isolation transformer.
HIG95+/2T allows to connect remote signalling module MDS10.

IMD intended for health sector. It enables to monitor the status of the isolation transformer of IT system and evaluates its heat and

allEI T current load. HIG?5 DELTA evaluates level of insulation in the range of 5 kQ + 900 kQ.

Insulation Monitoring Device equipped with a function of ground fault localization (IMD+IFLS)

HIG-IFL1 is designed for single-phase IT power supply systems in health sector. It enables to monitor the insulation resistance as well as
HIG-IFL1 heat and current load of the transformer. By the means of integrated insulation fault location system HIG-IFL1 can detect the channel
of ungrounded power supply system, where the fault occured.

Insulation Monitoring Device for DC IT power supply systems (DC IMD)

IMD intended for monitoring of insulation resistance of DC power supply systems with a supply voltage of 12 + 36 V DC. It replaces

THE QUEEN OF POWER

HIG24VDC  11554vDC from HAKEL production range. HIG24VDC evaluates level of insulation in the range of 5 kQ + 990 kQ.
44«& IMD intended for monitoring of insulation resistance of DC power supply systems with a supply voltage of 80 + 130 V DC. HIG110VDC
HIG110VDC ' nng ,
evaluates level of insulation in the range of 5 kQ + 990 kQ.
38 catalogue HIG - HAKEL - ISSUE 7/a. www.isolguard.com



Type

HIG91

HIG?1/E

HIG21/Q

HIG?1/QL

HIG92

HIG92/E

HIG93

HIG93/E

HIG93/CL400

HIG93/CL500

HIG94

HIG94/E

HIG97

HIG935

Type

HIG95

HIG95/E

HIG?5+

HIG95+/2R

HIG95+/2T

HIG95 DELTA

Type

HIG-IFL1

Type

HIG24VDC

HIG110VDC

www.isolguard.com

Art. number

70911

70920

70911Q

70911QL

70913

70922

709215

70924

70931

70932

709217

70926

70936

70921

Art. number

70919

70928

70929

70939

70930

70940

Art. number

70950

Art. number

70933

70934

Range of display R

5 kQ +900 kQ

5 kQ +900 kQ

5kQ + 900 kQ

0.1kQ +20kQ

200 kQ + 5 MQ

200 kQ + 5 MQ

5kQ + 900 kQ

5 kQ + 900 kQ

5 kQ +900 kQ

1kQ +900 kQ

200 kQ + 5 MQ

200 kQ + 5 MQ

5 kQ +900 kQ

950 kQ + 51 MQ

Range of display R

5 kQ + 900 kQ

5kQ +900 kQ

5 kQ +900 kQ

5kQ + 900 kQ

5kQ + 900 kQ

5 kQ +900 kQ

Range of display R

5 kQ + 900 kQ

Range of display R

5kQ +990 kQ

5kQ +990 kQ

Critical insulation
resistance R

crit

5 kQ + 300 kQ

5 kQ +300 kQ

5kQ + 300 kQ

0.1kQ +920kQ

200 kQ + 900 kQ

200 kQ + 900 kQ

5kQ +300 kQ

5kQ +300 kQ

5kQ + 300 kQ

1;3,5;7.5; 22; 50;
80 kQ

200 kQ + 900 kQ

200 kQ + 900 kQ

5kQ + 300 kQ

1 MQ + 50 MQ

Critical insulation
resistance R

crit

50 kQ +200 kQ

50 kQ + 200 kQ

50 kQ + 200 kQ

50 kQ + 200 kQ

50 kQ +200 kQ

50 kQ + 200 kQ

Critical insulation

resistance R
crit

50 kQ + 500 kQ

Critical insulation
resistance R

crit

5 kQ + 500 kQ

5 kQ + 500 kQ

Number of critical
levels

Transformer status
monitoring

Current load
Heat load

Current load
Heat load

Current load
2x Heat load

Current load
Heat load

Transformer status
monitoring

Current load
Heat load

IT system
12+28VDC
80+ 120V DC

Y insulation monitoring device

Number of signalling

relays

Number of signalling

relays

Number of monitored

channels (IFLS)

Voltage of monitored Number of signalling

relays

Communication
interface

RS485

Ethernet

RS485

RS485

RS485

Ethernet

RS485

Ethernet

Current loop
4+20 mA

Current loop
4+20mA

RS485

Ethernet

RS485

RS485

Communication
interface

RS485

Ethernet

RS485

RS485

RS485

RS485

Communication
interface

RS485

Communication
interface

RS485

RS485
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