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rt
bleshooting Bender offers you:

pport and advice
 or e-mail for all Bender products

pecific customer applications

60*

ax in Germany only)

rvice.de

nd replacement service for Bender products

esting and analysing Bender products

 update for Bender devices

t devices in the event of faulty or incorrectly delivered 

 Bender devices, which includes an in-house repair service or 
 no extra cost

80** (technical issues)

 (sales)

ice.de

epair to the following address:

e,
6

This symbol denotes information intended to assist the user in making
optimum use of the product.

Please send the devices for r

Bender GmbH, Repair-Servic
Londorfer Strasse 65, 
35305 Grünberg
Important information.  Important information

.1 How to use this manual

o make it easier for you to understand and revisit certain sections in this manual, we 
ave used symbols to identify important instructions and information. The meaning of 
ese symbols is explained below.

This manual is intended for qualified personnel working in electrical
engineering and electronics!

Read the manual before you begin to mount, connect, and commission
the unit. Always keep the manual within easy reach for future reference
following commissioning. 

DANGER

This signal word indicates that there is a high risk of danger that will re-
sult in electrocution or serious injury if not avoided.

WARNING

This signal word indicates a medium risk of danger that can lead to
death or serious injury if not avoided.

This signal word indicates a low-level risk that can result in minor or
moderate injury or damage to property if not avoided.

1.2 Technical suppo
For commissioning and trou

 1.2.1  End customer su
Technical support by phone

    • Questions concerning s

    • Commissioning

    • Troubleshooting

Telephone: +49 6401 807-7

Fax: +49 6401 807-259

0700BenderHelp (Tel. and F

E-mail: support@bender-se

 1.2.2  Repair
Repair, calibration, update a

    • Repairing, calibrating, t

    • Hardware and software

    • Delivery of replacemen
Bender devices

    • Extended guarantee for
replacement devices at

Telephone: +49 6401 807-7

+49 6401 807-784**, -785**

Fax: +49 6401 807-789

E-mail: repair@bender-serv
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E
censing of standard software as part of deliveries, modifications and changes to general 
d
(Z
E
fo

S

ored in areas where they are protected from dust, damp, and 
nd in which the specified storage temperatures can be 

ations and laws governing the disposal of this device. Ask 
sure how to dispose of the old equipment. 

trical and electronic equipment (WEEE directive) and the di-
certain hazardous substances in electrical and electronic 
 apply in the European Community. In Germany, these poli-
gh the "Electrical and Electronic Equipment Act" (ElektroG). 
ing applies:

 equipment are not part of household waste. 

tors are not part of household waste and must be disposed 
e regulations.

onic equipment from users other than private households 
o the market after 13 August 2005 must be taken back by the 
sed of properly. 

e disposal of Bender devices, refer to our homepage at

.bender-de.com -> Service & Support.
elivery conditions for products and services in the electrical industry) set out by the ZVEI 
entralverband Elektrotechnik- und Elektronikindustrie e.V.) (German Electrical and 

lectronic Manufacturers' Association) also applies. Amending the “General Conditions 
r the supply of Products and Services of the Electrical and Electronics Industry” (GL)*

ale and delivery conditions can be obtained from Bender in printed or electronic format.
Important informationportant information

.2.3  Customer service
n-site service for all Bender products

 • Commissioning, parameter setting, maintenance, troubleshooting for Bender prod-
ucts

 • Analysis of the electrical installation in the building (power quality test, EMC test, 
thermography)

 • Training courses for customers

elephone: +49 6401 807-752**, -762 **(technical issues)

49 6401 807-753** (sales)

ax: +49 6401 807-759

-mail: fieldservice@bender-service.de

ternet: www.bender-de.com

vailable from 7.00 a.m. to 8.00 p.m. 365 days a year (CET/UTC+1)
Mo-Thu 7.00 a.m. - 8.00 p.m., Fr 7.00 a.m. - 13.00 p.m.

.3 Training courses
ender is happy to provide training regarding the use of test equipment. 

he dates of training courses and workshops can be found on the Internet at 

www.bender-de.com -> Know-how -> Seminars

.4 Delivery conditions
ender sale and delivery conditions apply. 

or software products, the "Softwareklausel zur Überlassung von Standard-Software als 
eil von Lieferungen, Ergänzung und Änderung der Allgemeinen Lieferbedingungen für 
rzeugnisse und Leistungen der Elektroindustrie" (software clause in respect of the li-

1.5 Storage
The devices must only be st
spray and dripping water, a
ensured.

1.6 Disposal
Abide by the national regul
your supplier if you are not 

The directive on waste elec
rective on the restriction of 
equipment (RoHS directive)
cies are implemented throu
According to this, the follow

    • Electrical and electronic

    • Batteries and accumula
of in accordance with th

    • Old electrical and electr
which was introduced t
manufacturer and dispo

For more information on th

www
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 that the basic settings meet the requirements of the IT system.
ithout the required expertise, in particular children, must not
s to or contact with the ISOMETER®.

 that the operating voltage is correct!
ulation and voltage tests, the ISOMETER® must be disconnected
 system for the duration of the test. In order to check the correct
 of the device, a functional test has to be carried out before start-
em.

t of an alarm message of the ISOMETER®, the insulation fault
liminated as quickly as possible.

ETER® is installed inside a control cabinet, the insulation fault
ust be audible and/or visible to attract attention.

g ISOMETER®s in IT systems, make sure that only one active ISO-
connected in each interconnected system. If IT systems are in-
ed via coupling switches, make sure that ISOMETER®s not
sed are disconnected from the IT system and deactivated. IT
upled via diodes or capacitances may also influence the insu-
itoring process so that a central control of the different ISOME-
uired.

easurement errors!
nitored IT system contains galvanically coupled DC circuits, an

insulation fault can only be detected correctly if the rectifier valves (e.g.
de, thyristors, IGBTs, frequency inverters, …) carry a minimum

10 mA.
8

DANGER damage sensitive loads (e.g. control circuits) or trigger unwanted switch-
ing operations. Select a low locating current for these systems. In case of
doubt, please contact our service department.

DANGER

Risk of electric shock!
When opening the device, you may come into contact with live parts.
Switch off the mains voltage before opening the device!

rectifier dio
current of >
Safety instructions.  Safety instructions

.1 General safety instructions
art of the device documentation in addition to this manual is the enclosed "Safety in-
ructions for Bender products".

.2 Work activities on electrical installations.

 the device is used outside the Federal Republic of Germany, the applicable local stand-
rds and regulations must be complied with. The European standard EN 50110 can be 
sed as a guide.

.3 Device-specific safety information

This manual is intended for qualified personnel working in electrical
engineering and electronics!

DANGER

Risk of electrocution due to electric shock!
Touching live parts of the system carries the risk of:
    • An electric shock
    • Damage to the electrical installation
    • Destruction of the device
Before installing and connecting the device, make sure that the in-
stallation has been de-energised. Observe the rules for working on elec-
trical installations.

Danger as a result of excessive locating current or excessive locating
voltage!
An excessive locating current of the internal locating current injector may

WARNING

Make sure
Persons w
have acces

CAUTION

Make sure
Prior to ins
from the IT
connection
ing the syst

In the even
should be e

If the ISOM
message m

When usin
METER® is 
terconnect
currently u
systems co
lation mon
TER®s is req

Prevent m
When a mo
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E

oring the insulation resistance in large power supply systems 
 specific measurement technique (AMP+) monitors the insu-
allations where extremely high system leakage capacitances 
ence suppression methods. The adjustment also to high sys-
ccurs automatically.

ng current pulses required for insulation fault location. That 
e insulation fault using permanently installed or mobile insu-

formation in the operating manual

tervals

ments of applicable standards, the equipment must be ad-
nd operating conditions by means of customised parameter 
its of the range of application indicated in the technical data.

cribed in this manual is regarded as improper.

al is intended for qualified personnel working in electrical
g and electronics!

anual before you begin to mount, connect, and commission
lways keep the manual within easy reach for future reference
ommissioning. 
Safety instructionsafety instructions

.4 Address setting and termination
orrect address setting and termination is essential for proper functioning of the 
o1685… series insulation monitoring device.

nsure correct address setting and termination of the device!

Unspecified frequency range
When connecting to an IT system with frequency components below the
specified frequency range, the response times and response values may
differ from the indicated technical data. However, depending on the ap-
plication and the selected measurement method, continuous insulation
monitoring is also possible in this frequency range.
There is no influence on the insulation monitoring for IT systems with fre-
quency components above the specified frequency range, e.g. within the
range of typical switching frequencies of frequency inverters (2…20 kHz).

CAUTION

Risk of bus errors!
Double assignment of addresses on the respective BMS busses can cause
serious malfunctions.

2.5 Intended use

The device is used for monit
designed as IT systems. The
lation resistance also in inst
to earth exist due to interfer
tem leakage capacitances o

The device generates locati
allows the localisation of th
lation fault locators.

Intended use also implies:

    • The observation of all in

    • Compliance with test in

In order to meet the require
justed to local equipment a
settings. Please heed the lim

Any other use than that des

This manu
engineerin

Read the m
the unit. A
following c
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tion
x-x25  is used for insulation monitoring of extensive IT sys-
ed measurement method monitors the insulation resistance 
xtremely high system leakage capacitances against earth ex-
ression methods. Adaptation to system-related high leakage 
tomatically.

 generates locating current pulses required for insulation 
e localisation of the insulation fault using permanently in-

 fault locators.

ption
ried out using an active measuring pulse which is superim-
 earth via the integrated coupling. When the insulation resist-
 and earth falls below the set prewarning response value 

hts and the relay K1 (11/12/14) switches. When the insulation 
rm response value Ran2, the alarm relay K2 (21/22/24) switch-

ights.

r integrated in the device for insulation fault location is acti-
 interface. When starting the insulation fault location, the LED

ng current pulse.

 over the master function. If there is no master in the system, 
up master and communicate with the slaves in the system.

oring
 pulsating AC measuring voltage is superimposed onto the IT 
e consists of positive and negative rectangular impulses of 
riod duration depends on the system leakage capacitances in 

each case and the insulation resistances of the system to be monitored.

 of the measuring voltage for insulation fault monitoring

t

10

iso1685DP-425 and isoLR1685DP-325

    • Locating current injection for selective insulation fault location

    • Indication of the insulation faults selectively located by the EDS system

    • Parameter setting of EDS systems

    • Customer-specific texts for each measuring channel

Pic. 3.1: Pulse sequence

Um
Function.  Function

.1 Features
 • ISOMETER® for IT AC systems with galvanically connected rectifiers or inverters and 

for IT DC systems (IT = unearthed systems)

 • Automatic adaptation to the existing system leakage capacitance

 • Combination of  and other profile-specific measurement methods

 • Two separately adjustable response value ranges of 1 kΩ…10 MΩ for Alarm 1 and 
Alarm 2

 • Hgh-resolution graphical LC display 

 • Connection monitoring (monitoring of the measuring lines)

 • Automatic device self test

 • Graphical representation of the insulation resistance over time (isoGraph)

 • History memory with real-time clock (buffer for three days) for storing 1023 alarm 
messages with date and time

 • Freely programmable digital inputs and outputs

 • Remote setting via the Internet or Intranet (COMTRAXX® gateway)

 • Worldwide remote diagnosis via the Internet (made available by Bender Service 
only)

 • RS-485 interface for data exchange to other Bender devices

o1685DP-425

 • measuring insulation faults 200Ω…1MΩ

oLR1685DP-325

 • Measunring insulationfaults 20Ω…100kΩ

oHV1685DP-425

 • measuring insulation faults 200Ω…1MΩ at mains voltages AC 2000V, DC 3000 V

�������

3.2 Product descrip
The ISOMETER® isoxx1685D
tems . The specially develop
also in installations where e
ist due to interference supp
capacitances also occurs au

The ISOMETER® iso1685Dxx
fault location. That allows th
stalled or mobile insulation

3.3 Function descri
Insulation monitoring is car
posed onto the IT system to
ance between the IT system
Ran1, the “ALARM 1” LED lig
resistance falls below the ala
es and the “ALARM 2” LED l

The locating current injecto
vated externally via the BMS

“PGH ON” signals the locati

The ISOMETER® cannot take
the device can act as a back

 3.3.1  Insulation monit
For insulation monitoring, a
system. The measuring puls
the same amplitude. The pe
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 device
ted, the coupling unit of the device is galvanically isolated 
itored. 

re the insulation resistance, the message Device inactive ap-
 system is NOT being monitored!

from the system to be monitored through an internal system 

 done via 

ttings

OMETER®, for example, enables application in coupled sys-
d systems only one insulation monitoring device is allowed 
tem.

transmission
es, operating messages and alarms are made available via the 

ice errors are stored in the internal history memory with date 
e event started, the time of acknowledgement and the end 

he history memory can be called up and reset via the device 
e 38).

 3.5.1  Self test after connection to the supply voltage
ply voltage, all internal measurement functions, the compo-
l such as data and parameter memory as well as the connec-
he self test is completed after approx. 60 s. Afterwards, the 
 begins.

tion fault is detected, the corresponding alarm will be indicat-
ia the alarm relay K3 (31-32-34). This relay continuously oper-
de-energises even in case of a complete device failure.
1

.3.3  Assignment of the alarm relays K1, K2, K3
1 switches when the value falls below the alarm response value Ran1  (insul. resistance). 

2 switches when the value falls below the alarm response value Ran2  (insul. resistance).

3 switches in the event of a device error or a connection fault.

Once connected to the sup
nents of the process contro
tions to earth are checked. T
normal measurement mode

If a device error or a connec
ed in the display as well as v
ates in N/C operation, i.e. it 
Functionunction

n insulation fault between the IT system and earth closes the measuring circuit. If the in-
lation resistance between system and earth falls below the set response values Ran1 

nd Ran2 (response value Ran1 can be set equal or higher than Ran2), the associated alarm 
lays K1 (11, 12, 14) or K2 (21, 22, 24) switch. Detected insulation faults are signalled to 

ther bus devices via the BMS bus. In addition, the alarm LEDs Alarm 1 or Alarm 2 light up.

.3.2  Insulation fault location
or insulation fault location, a suitable locating current is superimposed onto the faulty 
 system with which insulation fault locators of the EDS… series can locate insulation 
ults. The ISOMETER® utilises an internal locating current injector with IL £ 50 mA DC. 

ic. 3.2: Pulse sequence of the internal locating current injector for insulation fault location

 the EDS function is activated, the ISOMETER® starts the insulation fault location after the 
alue has fallen below the response values Ran1 and Ran2. When starting the insulation 
ult location, the LED "PGH on" signals the locating current pulse.

During the insulation fault location process, the function of insulation re-
sistance measurement is deactivated and the coupling is disconnected
from the mains.

2 s 4 s 2 s 4 s

IL

t

 3.3.4  Deactivating the
When the device is deactiva
from the system being mon

The device does not measu
pears on the display. The IT

The device uncouples itself 
isolating switch.

Activation or deactivation is

    • a digital input

    • the menu item Alarm se

    • the BMS bus

The standby mode of the IS
tems, since in interconnecte
to be connected in each sys

 3.3.5  Measured value 
All recorded measured valu
BMS bus.

3.4 History memory
All warnings, alarms and dev
and time stamp. The time th
of the event are recorded. T
menu (see "History" on pag

3.5 Self test
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 • Oscillator

 • Restart of the device including re-initialisation and recalibration

 • Connection monitoring system

uring the manual self test, all alarm relays are switched.
Functionunction

uring this self test, when the device is being started, the alarm relays are not switched.

.5.2  Automatic self test
ll supply voltages are continuously monitored. The following tests are continuously car-
ed out in the background:

 • Connection E-KE

 • Temperature monitoring of coupling and locating current injector

 self test is automatically run at 24-hour intervals.

uring the automatic self test, the alarm relays K1 (11-12-14) and K2 (21-22-24) are not 
itched. K3 won't be switched either.

.5.3  Manual self test
he self test is started via the Test button of the ISOMETER®.

he following tests are only carried out in the manual self test mode:

 • Internal Flash 

 • CPU register

 • Watchdogs

 

 √ 

   

   

33 %

Test successful

Test not successful

Test not available
(e.g. faulty device settings).

Test is being carried out.

Measurement

Coupling

Connection to earth

Outputs

TEST
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    39,8 

    55,7
13

4.  Device overview

4.1 Dimensions

ISOMETER®
iso1685

 PGH ON

24
6 

12
5 

40
,5

 

    40,75

     51

368

383

401,5

106
64
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 KE

      KE

A1  A2

A1         A2

 for 
ion 

, KE
eparate connection of E (earth) and 
E (reference) to PE.
onnect both to PE

A1, A2
Supply voltage Us DC 24 V
Arbitrary polarity
Connection via fuses, 6 A each

m 
14

4.2 Connections

I2+   I2-   I1+   I1-

I2+         I2-          I1+         I1-

CAN 1 CAN 2 RS-485
Term.

off       on A       B       S

A              B              S

k       l       kT      IT

k               I              kT            IT

31    32    34

K3

31           32          34

21    22    24

K2

21           22          24

11    12    14

K1

11          12          14

E   

E      

I2+
I2–
I1+
I1–
Digital inputs

RS-485 Term.
off
on

CAN 1
CAN 2
No function

A, B, S
RS-485 bus
connection (A,B) 
protocol: BMS 
S= PE potential
Connect one end of 
shield

K
I
kT
IT
No function

31, 32, 34
Relay output for 
internal 
device errors 
(SERVICE LED)

21, 22, 24
Relay output for alarm 
insulation fault

11, 12, 14
Relay output
alarm insulat
fault

E
S
K
C

L2/L-

L2/-                                                                                

L1/L+

L1/+                                                        

Coupling terminal L2/–.
Connection to L2/– of the IT system 
via 1 A fuse

Coupling terminal L1/+.
Connection to L1/+ of the IT syste
via 1 A fuses
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Insulation fault 2 (alarm):

ettings in the respective menu using the menu buttons. De-
, one of the options displayed below is assigned to the but-

nts in the service lid

evice menu.
 current process or 
ne step back in the device menu.
DS menu (only iso1685DP).
p in a list or increases a value.
evice self test.
rwards (e.g. to the next setting step) or 

rameter.
s.

ackwards (e.g. to the previous setting step) or 
rameter.
mation.
 action or a selection.
ta and values.
own in a list or reduces a value.

Operating elements Function

DIP switch (SS8103) No function

Button (ST6101) Alarm reset

Memory card (SD Card) No function
5

6
ALARM 2
(yellow)

The "ALARM 2" LED lights continuously when the insulation resistance 
falls below the response value 2, RF < Ran2

Flashes: Connection fault, check earth and system (L1/+, L2/–)
Device overviewevice overview

.3 Display and operating elements

.3.1  Display elements

1
ON
(green)

The operation indicator lights continuously.

2
The device display shows information regarding the device and the 
measurements. 
Further information see "Display" on page 26.

3
PGH ON
(yellow)

The LED "PGH ON" flashes during insulation fault location. It indicates that 
the locating current for the insulation fault location is generated. 
The LED "PGH ON" is only activated at iso1685DP.

4
SERVICE
(yellow)

When a device error is detected, the SERVICE LED lights.
If the LED stays lit, please check the error code list.( see "Device communi-
cation via the BMS bus" on page 42)

5
ALARM 1
(yellow)

Insulation fault 1 (prewarning):
The "ALARM 1" LED lights continuously when the insulation resistance 
falls below the response value 1, RF < Ran1

Flashes: Connection fault, check earth and system (L1/+, L2/–)

PGH ON

1

2

3

4

5

6

7

8

9

10

11

12

 4.3.2  Device buttons
You can adjust the device s
pending on the menu entry
tons.

 4.3.3  Operating eleme

7
MENU Opens the d

ESC
Cancels the
navigates o

8
EDS Opens the E

 Navigates u

9
TEST Starts the d

Navigates fo
selects a pa

10
RESET Resets alarm

Navigates b
selects a pa

11
INFO Shows infor
OK Confirms an

12
DATA Indicates da

Navigates d
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Device overviewevice overview

. 4 Operation and Navigation
avigate through the device menu using the device buttons. The functions of the device 
uttons are described in the chapter “Device buttons” on page 15.

avigation in lists

o make a selection in a list, navigate 
sing the  and  buttons to the re-
uired menu item. Then click "OK". 

avigation with arrows

ou can increase or decrease a value us-
g the  and  buttons. You can 
ove to the left or the right to set differ-

nt values using the  and  buttons. 
he value positioned between the 
symbols is the value that is set.

lle  Current 6.6.9

o 1mA

o 1.5mA

o 2.5mA

o 3mA

o 10mA

lle  Current 6.6.9

o 1mA

o 1.5mA

o 2.5mA

o 3mA

o 10mA

lle  Date  6.6.3

 14.08.2016

min.    1
max. 31
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perty damage due to unprofessional installation!
n one insulation monitoring device is connected to a conduc-
ected system, the system can be damaged. If several devices
ted, the device does not function and does not signal insula-
 Make sure that only one insulation monitoring device is con-
ach conductively connected system.

 word indicates a low-level risk that can result in minor or
 injury or damage to property if not avoided.

connection from the IT system!
lation or voltage tests are to be carried out, the device must be
m the system for the test period. Otherwise the device may be

per connection!
missioning of the installation, check that the device has been

nnected and check the device functions. Perform a functional
n earth fault via a suitable resistance.

 push-wire terminals
ls are pluggable push-wire terminals. Solid connecting wires
ctly plugged in. For connection of flexible cables, the push-wire

ust be pushed open by pressing the corresponding orange in-
mechanism with a flat-head screwdriver.
17

WARNING

Risk of injury from sharp-edged terminals!
Risk of lacerations. Touch the enclosure and the terminals with due care.
Installation and connection.  Installation and connection

.1 Installation
stall the device using four M5 screws, refer also to the dimension diagram where the 

rilling holes are illustrated (see "Dimensions" on page 13). Install the device so that it is 
 a vertical position with the system coupling (L1/+, L2/–) positioned at the top when it 
 being operated.

.2 Connection

.2.1  Connection requirements

CAUTION

Heat on the enclosure surface!
The surface temperature of 60 °C may be exceeded in case of specific ope-
rating modes. Keep the cooling slots free by keeping distance of at least 15
cm to the top and at least10 cm to the bottom to adjacent objects in order
to guarantee a constant air circulation.

Only qualified personnel are permitted to carry out the work necessary
to install, commission and run a device or system.

DANGER

Risk of electrocution due to electric shock!
Touching live parts of the system carries the risk of:
    • An electric shock
    • Damage to the electrical installation
    • Destruction of the device
Before installing and connecting the device, make sure that the in-
stallation has been de-energised. Observe the rules for working on elec-
trical installations.

CAUTION

Risk of pro
If more tha
tively conn
are connec
tion faults.
nected in e

CAUTION

This signal
moderate

Ensure dis
When insu
isolated fro
damaged.

Check pro
Prior to com
properly co
test using a

Pluggable
All termina
can be dire
terminals m
terlocking 
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CAUTION measurement might be incorrect.
8

Insulation monitoring is deactivated 
while the insulation fault location is active.
Installation and connectionstallation and connection

.2.2  Step-by-step connection of the ISOMETER®
onnect the device according to the wiring diagram. 
roceed as follows:

. Connect terminal E and KE to earth (PE)

. Connect terminal A and B to the BMS bus

. Connect terminal S to the bus conductor shield (only at one end of the conductor)

. Connect terminal L1/+ to L1 of the system to be monitored

. Connect terminal L2/– to L2 of the system to be monitored 

. Connect terminal A1/A2 to the supply voltage Us

. Connect alarm outputs 11/12/14, 21/22/24 and 31/32/34. 

.2.3  Connecting the EDS to the ISOMETER® iso1685DP

The coupling terminals L1/+ and L2/– are locked. To unplug the terminals,
the orange sliders must be slid towards the front (towards the device) to
unlock the terminal. Now the terminal can be unplugged.

CAUTION

Risk of malfunctions due to excessive locating current on sensitive
system parts!
The locating current flowing between the IT system and earth can cause
controller faults in sensitive parts of the system, such as the PLC or relay.
Ensure that the level of the locating current is compatible with the system
to be monitored.

Risk of incorrect measurement
The supplied locating current may influence other connected insulation
fault location systems. If they measure the injected locating current, the
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L1 / +

L2 / –

US

2A2A

PE

A1 A2
stallation and connection

9

. 3  Connection to an AC system (L1; L2) or an DC system (+; –)

ISOMETER®
iso1685

31  32  34 11  12  1421  22  24

+
-

1A1A

BMS-Master2

PE

k   I   kT   ITI2+  I2-  I1+  I1-

AC

DC

E  KE

L2/-L1/+

A B S

K1K3 K2

 PGH ON
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EDS44…-L

N®
EDS440 I  L

7 6 5

3

8

4

2

0
1

6

5

34 2

0
1

9

8

EDS440

AN®

TEST

MUTE

RESET

LARM 

LARM 

N

OM

ERVICE

CHANNELS

SLAVE ADDRESS

121110987

1 2 3 4 5 6

9 7

l

A2/-

I  L I  n

I∆L

I∆n

to the 
loads

to the 
loads

L1

L2

L3

N
PE

to COM465 or CP700 
for parameter setting
stallation and connection

0

.4 Connection with an insulation fault locator (EDS440/441-L) 
to an 3AC system 

BMS-Bus

++
-

ISOSCAISOSC

A

A

O

C

S

l

A1/+

US

Un

6A

ISOMETER®
iso1685

US

6A6A

1A1A

k   I   kT   ITI2+  I2-  I1+  I1- A1 A2E  KE

L2/-L1/+

A B S

 PGH ON

K1K3 K2

31  32  34 11  12  1421  22  24
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EDS46…-D

e
s

to the 
loads

L1/+

L2/-

PE

to COM465 or CP700 
for parameter setting

SET

EDS46…L

SLAVE ADDRESS

(        ERROR CODE)

TEST

RESET

1        2         3         4         5          6         7         8         9        10       11      12

ESC
I  s

MONITOR

A B

k1 I k2
stallation and connection

1

.5 Connection with an insulation fault locator (EDS460) 
to an AC system 

BMS-Bus

to th
load

US

Un

6A

ISOMETER®
iso1685

US

6A6A

1A1A

k   I   kT   ITI2+  I2-  I1+  I1- A1 A2E  KE

L2/-L1/+

A B S 31  32  34 11  12  1421  22  24

2

1

ALARM

ON

A1 A2

PGH ON

 

K1K3 K2

+
-
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6  flow chart iso1685DP

 insulation fault locator 
e appropriate CTs

 the RS-485 interface 
s) of the EDS with the 
iso1685DP

Make sure that the system is
disconnected from any electrical

source before connecting the device!

ll BMS components. 
ss 1 for the 1685DP 

(Master)

ct supply voltage

ct system voltage

5DP successfully
s out a self test

n test with a suitable
 between system and

e: 50% of the response
value Ran2

LEDs activated?
relays switched?

yes

no Set the EDS mode of the iso1685DP
to „auto“ via the BMS bus or the display

test button of the EDS

ulty subcircuit being
nised correctly?

yes

l other connected
CTs be tested?

s recognised correctly 
by the EDS no Check the CT wiring

yes

no

yes Remove the resistance and select
another location downstream a

measuring transformer where the
insulation fault is to be simulated.

 on" of the iso1685DP
ing. Insulation fault
tion is activated

e factory setting be
retained?

yes

no Change the settings in the EDS device 
menu, change the EDS parameters of the 

iso1685DP

yes

no Connection or device error:
check connections

yes

ve the resistor

Ds extinguished?
elays switched?

alarm messages:
t button at the EDS or 
 the EDS reset in
e EDS menu

no

no

 operates properly
onnected correctly
22

Alarm LEDs activated?
Alarm relays switched?

yes

no Check connections

Remove resistance

The iso1685Dxx is correctly
connected and functions reliably

Alarm LEDs extinguished?
Alarm relays switched?

no

Remo

Alarm LE
Alarm r

Delete 
Press rese

call up
th

The EDS
and is c
Commissioning.  Commissioning

. 1 Commissioning flow chart insulation fault monitoring

System = IT system ?

Device connection
(see chapter Connection)

Un < AC 1000/DC 1500 V ?

iso1685Dxx not suitableno

Deenergize the installation before
connecting the device

Connect supply voltage

Connect system voltage

no

yes

yes

iso1685DP not suitable,
check if iso1685D-HV is suitable

Connection or device error:
Check connections

Use the commissioning wizard to 
set the device parameters

(see chapter initial commissioning)

Alarm LEDS activated?

no

yes Preset response value
undershot, possibly adjust

Function test with a suitable
resistance between system and

earth. Value: 50% of the response
value Ran2

The iso1685Dxx successfully
carries out a self test

yes

no

Un < AC 2000/DC3 000 V ?

yes

no iso1685D-HV not suitable

6. 2 Commissioning

Install the
and th

Connect
(BMS bu

Adress a
Set adre

Conne

Conne

iso168
carrie

Functio
resistance

earth. Valu

Alarm 
Alarm 

Press the 

Is the fa
recog

Shal

Are all CT

LED "PGH
is flash

loca

Shall th



C

isoxx1685Dx-x25_D00272_05_M_XXEN/04.20182

6
F

U
re

 6
T

 6
A
o

 6
In
tored, select a profile here that suits your system. For an overview of the profiles, refer to 
se

l

 value Ran1 for Alarm 1
 response value here.1

 value Ran2 for Alarm 2
ain alarm can be set here.

ended for the main alarm.

se value range changes depending on the selected profile. Re-
esponse values for insulation monitoring" on page 51.

own in the figures comply with the default setting of an 
 values differ from each other depending on the device variant.

Profile 6.6.5

• Power circuits
o Control circuits
o Inverter>10 Hz
o Inverter<10 Hz

o Fast 2000 μF

Alarm 1 6.6.6

 40 kΩ

min.         200Ω
max.  1MΩ

Alarm 2 6.6.7

 10 kΩ

min.
max.

 200Ω
1MΩ

for R(an2) for 
3

e "Device profiles" on page 47. The profile Power circuits is suitable for most IT systems.

1. The response values sh
iso1685DP device.  The

lle  
 6/9

Alarm2.
Commissioningommissioning

.3 Initial commissioning
ollow the instructions of the commissioning wizard on the display.

se the device buttons to navigate. For a description of the device buttons, 
fer to see "Device buttons" on page 15.

.3.1  Setting the language
he language selected here will be used in the menu and for device messages.

.3.2  Setting date and time
larm messages in the history memory and the insulation resistance value over time can 
nly be assigned correctly to the isoGraph when date and time are set correctly.

.3.3  Setting the profile
 order to optimally adapt the insulation monitoring device to the system to be moni-

Language 6.6.2

• Deutsch
o English

o ...

Date  6.6.3

 14.08.2016

min.    1
max. 31

le  
Commissioning  6.6

Please set the

current date 

and time.

 

 2/9

 6.3.4  Setting response
You can set the prewarning

 6.3.5  Setting response
The response value for the m

A value of 50 Ω/V is recomm

The respon
fer to see "R

lle  
Commissioning  6.6

Please select a 

profile that 

suits your 

application.

 4/9

lle  
Commissioning  6.6

Please set the 

response value 

for R(an1) for 

Alarm1.

 5/9

 6.6Commissioning

Please set the 

response value 
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l
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lTEST  6.6.10

ng
n put into operation before, the self test will be started short-
as been connected. You can restart the commissioning wiz-
u path:

nu/Device settings/Commissioning

odify previously made settings.

issioned before, the self test is not run again. It can be called 
see "Control" on page 38).

evice status!
l commissioning has been completed and the initial measure-
, the device changes from the alarm state to normal state by

o the set response values.
4

le  Start Test? 

Relais may 

switch.

 Cancel TEST
Commissioningommissioning

.3.6  Setting EDS mode (only iso1685DP)
et the mode for the insulation fault location to manual, automatic or 1 cycle. For further 
formation, refer to see "General" on page 32.

.3.7  Set the EDS current(only iso1685DP)
et the maximum locating current. 

DS441: 1-5mA

DS440: 10-50mA 

or further information see see "Current" on page 33.

.3.8  TEST
et the mode for the insulation fault location to manual, automatic or 1 cycle. For further 
formation, refer to “General” on page 32.

 

 
 

 

 
 

 Mode

 

 

o off

o manually

• auto

o 1cycle

6.6.8le  Commissioning  6.6

Please select 

the EDS mode. 

 7/9

 

 
 

 

 
 

 Mode

 

 

o off

o manually

• auto

o 1cycle

6.6.8

le  Commissioning  6.6

Please set the 

required EDS 

current. 

 8/9

6. 4 Recommissioni
If the device has already bee
ly after the supply voltage h
ard using the following men

Me

This menu can be used to m

If the device has been comm
up via the "Control" menu (

Observe d
Once initia
ment taken
adhering t
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Commissioningommissioning

.5 Commissioning EDS (only isoxx1685DP)
roceed as follows to put into operation an EDS after commissioning the ISOMETER®:

. Set the mode for the insulation fault location to manual, automatic or 1 cycle. For a 
description of the different modes, refer to “General” on page 32.

. Test if the maximum locating current to the EDS is correct and adjust if necessary 
(refer to 6.3.7 “Set the EDS current(only iso1685DP)” on page 24).

Menu path: Menu/EDS/Current

 addition to this chapter, commissioning of the ISOMETER® in combination with an EDS 
 described in the “Commissioning flow chart iso1685DP” on page 22.

le   

 
 

 

 
 

 Mode

 

 

o off

o manually

• auto

o 1cycle

6.6.8

le  Current 6.6.9

o 1mA

o 1.5mA

o 2.5mA

o 3mA

o 10mA
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7
D
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p

 (active)
y  The upper part of the display becomes orange and 

ault, the LEDs ALARM 1, ALARM 2 or SERVICE are activated.

sulation resistance is still 7 kΩ. Since the values Ran1=40 kΩ 
low the set response value, ALARM 1 and ALARM 2 have been 

e appeared, you can navigate through the faults using the  

in a DC system or a DC offset is detected in an AC system, ad-
n regarding the DC offset will be displayed as illustrated 

 

7 kΩ

sulation fault

7 kΩ

1/4
26
Display.  Display

.1 Standard display
uring normal operation, the ISOMETER® displays the message OK and below, the cur-
ntly measured insulation resistance.

 the bottom line of the display, the set limit values for R(an) are indicated. In the exam-
le below, Ran1=40 kΩ and Ran2=10 kΩ.

The signal quality of the measurement suits the selected profile.
The better the signal quality, the faster and more exact the device
 can measure.

The signal quality of the measurement does not suit the selected profile. 
Select a different measurement method.

Update period between the test pulses

 IT system

 OK
 230 kΩ

R(an) 40kΩ/10kΩ

 OK
 230 kΩ

EDS off

PGH ON

7.2 Fault indication
An active fault is displayed b
displays the fault message.

Depending on the type of f

In the example below, the in
and Ran2=10 kΩ are both be
triggered. 

If several fault messages hav
and  buttons.

If the value falls below Ran1 
ditional detailed informatio
above.

 

 
 
 
 

 In

 

 

PGH ON
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  and OK to clear the fault memory. The ISOMETER® then re-
y.

 chronological sequence of the insulation resistance over 

n can be displayed over the following time periods: hour, 
 

ividual representations are stored in a separate memory. 
ion, voltage, PGH current (current of the locating current in-
 of the coupling and the locating current injector are indicat-
ation of the different measured values by pressing . Up to 
ailable to represent each graph and the resolution of each 
se values.

 

  

 

 

 RESET  3.2

Reset current 

messages? All 

messages are 

saved in the 

history memory.

Cancel  RESET

  ,010

26 16:52

soGraph 3

1/5

Change parameter

Change scale

Change parameter value

Current time scale

Leave view

Modify scale
7

.4 Acknowledging a fault message
 order to acknowledge the fault message and return to the ISOMETER®'s standard dis-

lay, all faults must be acknowledged by means of the reset button. 

his means that fault messages can only be reset when the cause of fault has been elim-
ated. 

 2/4

  

 

 

,001
 MΩ
Hour 16:

 

PGH ON
Displayisplay

.3 Fault indication (inactive)
n inactive fault is displayed by . If several faults have occurred, the number of faults 
ill also be indicated. 

he message shown on the display below means that there has been a fault in the past 
ut the device is no longer in fault condition.

 several fault messages have appeared, you can navigate through the faults using the  
nd  button. 

 addition to the type of fault and the associated alarm value, you can see when the fault 
as occurred and for how long it has been active.

 

 
 230 kΩ

 

 
 

 IT system

 3x

 

 1/4

230 kΩ

EDS auto

PGH ON

 

  

 

   7 kΩ

 Insulation fault

28.08.16 17:02

 28.08.16 17:18

   
 
   
 

  7 kΩ
PGH ON

Press the reset button, then
turns to the standard displa

7. 5 Data-isoGraph
The isoGraph represents the
time. 

This graphical representatio
day, week, month and year.

The measured values for ind
Measured values for insulat
jector) and the temperature
ed. You can switch the indic
100 measured values are av
graph is determined by the

PGH ON

  

 

 
 1,0
,100

Data-i
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The insulation fault location is in "auto" mode

y . The upper part of the display becomes orange and 
The alarm LEDs are lit. If several fault messages have ap-
rough the faults using the  and  buttons.

rding the different modes, refer to “General” on page 32

 

IT-System

1x

1/2

1x

ault locationault location

S auto

 

8

EDS auto (see diagram below)

EDS 1 cycle The insulation fault location is in "1 cycle" mode

EDS manual The insulation fault location is in "manual" mode
Displayisplay

. 6 History memory
p to 1023 alarm messages and device errors are stored in the history memory with date 
nd time stamp. If the history memory is deleted, the minimum insulation resistance Rmin 
ill also be reset at Menu/Data Measured values - Data insulation.

. 7 Insulation fault location
hen the EDS mode is activated, the ISOMETER® indicates the message "Ins. fault locat.". 

elow, it indicates which EDS mode is activated. On the right side it indicates the polarity 
ange of the measuring pulses including the pause in between.

Measuring pulse rising edge

Pause

Measuring pulse falling edge

History  5.1

Insulation fault

11kΩ

 28.03.14 17:02

 28.03.14 17:18

 8/8

Number of selected erro
Total number of 
error messages

Next message

Previous message

Leave view

Fault description
Alarm value

Fault occured
Fault disappeared

 

PGH ON

An active fault is indicated b
displays the fault message. 
peared, you can navigate th

For further information rega

 

 
 
 
 

 

 

 

FF

ED

PGH ON
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8

2. BMS 1. Address

neral 1. Mode
2. Current

an for channels
able channel
oup settings 1. Channel (select 1 … x) 1. CT

2. CT Monitor
3. I�L Response value
4. I�L Response value

2. Outputs 1. Relay 1. TEST
2. Relay mode
3. Function 1
4. Function 2
5. Function 3

2. Buzzer 1. TEST
2. Function 1
3. Function 2
4. Function 3

3. Digital Output 1. TEST
2. Function 1
3. Function 2
4. Function 3

3. Digital Input 1. Mode
2. t(on)
3. t(off)
4. Function

4. Device settings 1. System type
2. Frequency
3. Trigger
4. Fault memory

annel 1. Channel (select 1 … x) 1. Name
2. CT monitor
3. I�L Response value
4. I�n Response value

tputs 1. Relay 1. TEST
2. Relay mode
3. Function 1
4. Function 2
5. Function 3

2. Buzzer 1. TEST
2. Function 1
3. Function 2
4. Function 3

3. Digital Output 1. TEST
2. Function 1
3. Function 2
4. Function 3

uts 1. Input (select 1 … x) 1. Mode
2. t(on)
3. t(off)
4. Function

vice 1. Device (select 1 … x) 1. Name
2. Trigger
3. Memory

vice
29

3. Modbus/RTU 1. Address
2. Baudrate
3. Parity
4. Stoppbits

4. Display 1. Brightness

5. Password 1. Password
2. Status

6. Commissioning
7. Factory setting
8. Service

7. Info

7. Inp

8. De

9. Ser
Settings.  Settings

. 1 Overview of the device menu
1. Alarm settings 1. Insulation alarm 1. Alarm 1

2. Alarm 2
3. Memory

2. Profile
3. Device
4. Coupling monitor
5. Inputs 1. Digital 1 1. Mode

2. t(on)
3. t(off)
4. Function

2. Digital 2 1. Mode
2. t(on)
3. t(off)
4. Function

6. Outputs 1. Relay 1 1. TEST
2. Relay mode

2. Relay 2 1. TEST
2. Relay mode

3. Buzzer 1. TEST
2. Function 1
3. Function 2
4. Function 3

2. EDS (see 8.1.1)
only for following devices:
- iso1685DP
- isoLR1685DP

3. Data meas. Values

4. Control 1. TEST
2. RESET
3. EDS

5. History 1. History
2. Delete

6. Device settings 1. Language
2. Clock 1. Time

2. Format
3. Summer time
4. Date
5. Format

3. Interface 1. Mode:

2. EDS 1. Ge
only for following devices:

- iso1685DP 2. Sc
- isoLR1685DP 3. En

4. Gr

5. Ch

6. Ou
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A

n of the ISOMETER® to your system profile. For a description 
Device profiles" on page 47. 
ed:

n resistance measurement function to active or inactive:

nitoring

t 24-hour intervals. This monitoring function can be activated 

itable for most IT systems. 
itable for system with high leakage capacitances.

mit of the measuring range: 200 kΩ
itable for systems with dynamic frequency control by inverters in 
e range 10 to 460 Hz.
itable for systems with extremely low frequency control in the 

nge 1…460 Hz.
itable for systems with very high leakage capacitances, e.g. in 

rge-scale photovoltaic systems.
mit of the measuring range: 50 kΩ

e device is active.
e device DOES NOT measure the insulation resistance and is dis-
nnected from the system to be monitored (system disconnection). 
e IT system is NOT being monitored!
e message Device inactive appears on the display. The ALARM1 
d ALARM2 LEDs are lit. 

upling monitoring is activated.
upling monitoring is deactivated.
0

n insulation resistance of 0.2 kΩ…2 MΩ can be set for alarm 2.
Settingsettings

.2 Settings of the device menu
he settings of the ISOMETER® are explained in the order of the device menu.

.2  1.0 Alarm settings

he limit values for the insulation resistances of alarm 1 and alarm 2 can be specified in 
e alarm settings menu and adjusted to the profile of the ISOMETER®. If you have acti-

ated the password query in the device menu (refer to see "Password" on page 40), you 
ust enter the device password in order to change the settings. 

ou can adjust the following functions:

.2  (1.1) Insulation alarm

 the Insulation alarm menu, the ISOMETER® limit values for alarm 1 and alarm 2 can be 
t. Activation or deactivation of the two alarm levels Ran1 (alarm 1) and Ran2 (alarm 2) are 

lustrated in the following graphic:

n alarm will become inactive as soon as the hysteresis of the set operating value is ex-
eded. 

.2   (1.1.1) Alarm 1

n insulation resistance of 0.2 kΩ…1 MΩ can be set for alarm 1.

ondition: alarm 1 ≥ alarm 2.

.2   (1.1.2) Alarm 2

t

R

R
an1

R
an2

Alarm 1
aktive 

Alarm 2
aktive 

hysteresis

Alarm 1
inaktive 

hysteresis

Alarm 2
inaktive 

8.2  (1.2) Profile

Adapt the area of applicatio
of the profiles, refer to see "
The following can be select

8.2  (1.3) Device

Set the ISOMETER® insulatio

8.2  (1.4) Coupling mo

The coupling is monitored a
or deactivated.

•Power circuits Su
•High capacitance Su

Li
•Inverter > 10 Hz Su

th
•Inverter < 10 Hz Su

ra
•Fast 2000 μF Su

la
Li

•Active Th
•Inactive Th

co
Th
Th
an

•on Co
•off Co
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2

2

tion of the digital inputs of the ISOMETER® can be set 

”.

otal of 3 alarm relays. 
an be set for relay 1 and relay 2:

an be set for the relay:

lay can be activated or deactivated. This only applies to the 
cyclic device self test:

 mode

ted to the application:

.

Digital input without function
Device self test
Reset of fault and alarm messages
The device DOES NOT measure the insulation resistance, 
the message Device inactive appears on the display.
The IT system is NOT being monitored!
The device uncouples itself from the system to be moni-
tored through an internal system isolating switch. 
The insulation fault location is started. For this purpose, 
the digital input must be active.

e manual test checks the switching function of the relay
e manual test does not check the switching function of the relay

ormally closed - N/C operation contacts11-12-14/
-22-24 (The alarm relay is energised during normal operation).

ormally open - N/O operation contacts 11-12-14/
-22-24 (The alarm relay is de-energised during normal operation).
1

.2  (1.5.1.2) t(on)

he response time t(on) after a switch-on signal can be set between 100 milliseconds and 
00 seconds.

.2  (1.5.1.3) t(off)

he response time t(off) after a switch-off signal can be set between 100 milliseconds and 
00 seconds.

8.2  (1.6.1.2) Operating

The relay mode can be adap

8.2   (1.6.2) Relay 2

Refer to “8.2 (1.6.1)  Relay 1”

•N/C N
21

•N/O N
21
Settingsettings

.2  (1.5) Inputs

he ISOMETER® provides 2 digital inputs (I1, I2) that are freely configurable.

.2   (1.5.1) Digital 1

he following parameters can be set for the digital input:

.2  (1.5.1.1) Mode

he operating mode for the digital input can be set to the following values:

Active high An event is carried out on the rising edge of the digital input (low to 
high).
Response time t(on)/t(off ) after a switch-on signal.

active low An event is carried out on the falling edge of the digital input (high to 
low).
Response time t(on)/t(off ) after a switch-off signal.

+

-

I1/I2

I1/I2
+-4 V

t
0

1

t(on)

Reaktion
Impuls on

Reaktion

< t(on)

+

-

I1/I2

I1/I2
+-4 V

t
0

1

t(on)

Reaktion Reaktion
Impuls on

< t(on)

8.2  (1.5.1.4) Function

The parameters for the func
differently:

8.2   (1.5.2) Digital 2

Refer to “8.2 (1.5.1)  Digital 1

8.2  (1.6) Outputs

The ISOMETER® provides a t
The following parameters c

8.2   (1.6.1) Relay 1

The following parameters c

8.2  (1.6.1.1) TEST

The functional test of the re
manual test and not to the 

•off

•TEST

•RESET

•Deactivate device

•Insulation fault 

location

•on Th
•off Th
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•Common alarm The status of the output changes on the occurrence of any alarm 

 fault location only iso1685DP)

lect one of the four available modes for insulation fault location.

ot make the settings directly on the insulation fault locator,
e another device, e.g. COM460IP or MK2430, to set the param-

ode, the insulation fault location starts immediately. If you start the 
ault location, it remains active without considering the insulation 
nd the alarm message of the ISOMETER®.
e, the insulation fault location starts automatically as soon as the 
lue of alarm 2 of the ISOMETER® has fallen below the preset value. 
on fault location is cyclically interrupted for an insulation measure-
 insulation fault still exists after the interruption, the insulation fault 
rts again. The insulation fault location only stops if alarm 2 is inactive. 
ulation fault appears, the insulation fault location restarts automati-

ode, the insulation fault location starts automatically as soon as the 
lue of alarm 2 of the ISOMETER® has fallen below the preset value. 

ion fault location is stopped after one cycle. 
tion fault still exists after the interruption, the insulation fault loca-
OT start again. If a new insulation fault appears, the insulation fault 
tarts automatically for one cycle.

 Inactive insulation fault location
(insulation measurement)

Active insulation fault location
for 1 cycle

Insulation fault location pauses
(insulation measurement)

Active insulation fault location
continuously

No insulation fault

Mode: manual

Mode: manual

Mode: 1 cycleMode: auto
2

.2  (1.6.3.3) Function 2

efer to “8.2 (1.6.3.2)  Function 1”.

and fault messages 
(Ins. alarm 1 & 2, DC–/DC+ alarm, symmetrical alarm, connection 
and device errors).

•Device inactive The status of the output changes when the device has been deacti-
vated via a digital input or the control menu.

Insulation fault
still present

Mode: manual
Settingsettings

elay 3:

.2   (1.6.3) Buzzer

he following parameters can be set for the buzzer:

.2  (1.6.3.1) TEST

he functional test of the buzzer can be activated or deactivated. This only applies to 

e manual test and not to the cyclic device self test:

.2  (1.6.3.2) Function 1

he following parameters can be set:

Relay 3 does not appear in the device menu. The operating mode is set to
N/C operation and the parameters cannot be adjusted.

•on The manual test activates the buzzer sound.
•off The manual test does not activate the buzzer sound.

•off The function is not used.
•Ins. alarm 1 The status of the output changes when the value falls below the set 

response value Ran1.

•Ins. alarm 2 The status of the output changes when the value falls below the set 
response value Ran2.

•Connection fault The status of the output changes when one of the following con-
nection faults occurs:
• No low-resistance connection between the line conductors.
• No low-resistance connection between the terminals E and KE to 

earth (PE).
•Device error The status of the output changes in the event of an internal device 

error.

8.2  2.0 EDS (insulation

8.2  (2.1) General

8.2   (2.1.1) Mode

To locate insulation faults, se

If you cann
you can us
eters.

•Manual In manual m
insulation f
resistance a

•auto In auto mod
response va
The insulati
ment. If the
location sta
If a new ins
cally.

•1 cycle In 1-cycle m
response va
The insulat
If the insula
tion does N
location res

New insulation fault
Mode: auto/1 cycle
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annels

g all channels are inactive. Before configuring the channels 
is menu.

nnels you would like to activate. Multiple selection is possible 

lection point using the  and  buttons. Confirm your se-
e selected channels are activated with the  button.

s

t the settings for several EDS or EDS channels simultaneously 

ttings for each EDS or each EDS channel individually, then 
om “8.2 (2.5)  Channel” to “8.2 (2.8)  Device”.

All measuring channels are selected.
No channel is selected.
The current selection is inverted.
A single channel is selected.

)

 indicated in the group settings are not the values of the individ-
ut the factory settings or the last adjusted values in the
. To see the values of the individual EDS, please navigate to the
ts “8.2 (2.5)  Channel” to “8.2 (2.8)  Device”.
3

If one bus device fails, the ISOMETER® asks whether it should search for
measuring channels and then automatically determines all channels
again. Also refer to “Alarm messages” ab Seite 48.
Settingsettings

.2   (2.1.2) Current

et the maximum locating current on the ISOMETER®. You can find the device-specific 
aximum locating currents in the table below.

.2  (2.2) Scanning channels

or a successful insulation fault location, all active measuring channels must be deter-
ined. Indicate if you would like to start the search for EDS measuring channels.

lso refer to see "Commissioning flow chart insulation fault monitoring" on page 22.

Do not carry out a manual test during a manually started insulation fault
location, since the insulation fault location would be aborted by that.

Risk of malfunctions due to excessive locating current on sensitive
system parts!
The locating current flowing between the IT system and earth can cause
controller faults in sensitive parts of the system, such as the PLC or relay.
Ensure that the level of the locating current is compatible with the system
to be monitored.

•1 mA for EDS441-x
•2.5 mA for EDS441-x
•5 mA for EDS441-x
•10 mA for EDS440-x
•25 mA for EDS440-x
•50 mA for EDS440-x

•Cancel Aborts the scan process.
•Start Starts the scan process (search) for EDS channels.

8.2  (2.3) Activating ch

During initial commissionin
they must be activated in th

Select which measuring cha
here.

…

Navigate to the required se
lection by pressing "OK". Th

8.2  (2.4) Group setting

Use group settings to adjus
or to read out settings. 

If you would like to make se
please refer to the menus fr

•Select all

•No selection

•Invert selection

•Channel 1(BS 2/1)

•Channel 12 (BS 2/12

The values
ual EDS b
ISOMETER®
menu poin
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nse value

n (alarm for residual current measurement) between 100 mA 

r the outputs of the EDS can be made.

ould like to configure. 

lay can be activated or deactivated. This only applies to the 
cyclic device self test.

ing mode

an be adapted to the application.

sible response value and the response sensitivity depend on
ted EDS (EDS440x or EDS441x).

All relays are selected.
No relay is selected.
The current selection is inverted.
A single relay is selected.

The manual test checks the switching function of the relay.
The manual test does not check the switching function of the relay.

Normally closed- N/C operation contacts11-12-14 / 21-22-24 (in 
fault-free condition, the alarm relay is energised).
Normally opened - N/O operation contacts 11-12-14 / 21-22-24 (in 
fault-free condition, the alarm relay is de-energised).
4

.2  (2.4.1.3) IΔL Response value

et the response value for IΔL (main alarm for insulation fault location) between 200 μA 
nd 10 mA. The response value must be below the set locating current . 

CAUTION

The permissible response value and the response sensitivity depend on
the connected EDS (EDS440x or EDS441x).

8.2   2.4.2.1.2 Operat

The relay operating mode c

•N/C

•N/O
Settingsettings

.2   (2.4.1) Channel

efore configuring a measuring channel, you must activate it.

elect which measuring channel you would like to activate and configure.

avigate to the required selection point using the  and  buttons. Confirm your se-
ction by pressing "OK". Activate the selected measuring channel using the  button 

nd navigate to its setting options.

.2  (2.4.1.1) Current transformer (CT)

et the used current transformer.

.2  (2.4.1.2) CT monitoring

ctivate or deactivate the CT monitoring.

 CT monitoring is active, an alarm is signalled as soon as a fault occurs on a current trans-
rmer of an activated channel (short circuit or interruption).

•Select all All measuring channels are selected.
•No selection No channel is selected.
•Invert selection The current selection is inverted.
•Channel 1 (BS 2/1) A single channel is selected.
•Channel 2 (BS 2/2)

•Channel 3  (BS 2/3)

•Type A W…/WR…/WS…/
W/WS8000

•Type AB W…AB

•on CT monitoring is activated 
(the current transformers are monitored).

•off CT monitoring is deactivated 
(the current transformers are not monitored).

8.2  (2.4.1.4) IΔn Respo

Set the response value for IΔ
and 10 A.

8.2   (2.4.2) Outputs

In this menu, the settings fo

8.2  (2.4.2.1) Relays

Select the relays that you w

8.2   2.4.2.1.1 TEST

The functional test of the re
manual test and not to the 

CAUTION

The permis
the connec

•Relays

•Buzzer

•Dig. output

•Select all

•No selection

•Invert selection

•Relay 1 (BS 2/1)

•Relay 2 (BS 2/2)

•on

•off
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Refer to “8.2 2.4.2.1.3  Function 1”.

8

R

would like to configure. 

hich the buzzers should be triggered.

.

n 1

ion 1”.

n 2

ion 1”.

n 3

ion 1”.

tput

 the EDS that you would like to configure.

he digital outputs of the EDS selected before.

ital output can be activated or deactivated. This only applies 
to the cyclic device self test:

All buzzers are selected.
No buzzer is selected.
The current selection is inverted.
A single buzzer is selected.

All digital outputs are selected.
No digital output is selected.
The current selection is inverted.

/1) A single digital output is selected.

he manual test changes the status of the digital output.
he manual test does not change the status of the digital output.
5

.2   2.4.2.1.5 Function 3

efer to “8.2 2.4.2.1.3  Function 1”.

The functional test of the dig
to the manual test and not 

•on T
•off T
Settingsettings

.2   2.4.2.1.3 Function 1

p to three functions can be assigned to one output. The functions are linked to an OR 
perator:

et the function for the outputs:

.2   2.4.2.1.4 Function 2

•off The function is not used.
•IΔL The status of the output changes if an insulation fault is detected 

(EDS function) on one of the measuring channels.
•IΔN The status of the output changes if the residual current (RCM func-

tion) is exceeded.
•Device fault The status of the output changes in the event of an internal device 

fault.
•Connection fault The status of the output changes when one of the following measur-

ing current transformer connection faults occurs:
• Measuring current transformer defective
• Power supply cable interrupted
• Power supply cable short-circuited

•Insulation fault 

location active 

The buzzer signals active insulation fault location 
can only be set for buzzer).

•Common alarm The status of the output changes on the occurrence of any alarms and 
fault messages (IΔL alarm, IΔn alarm, connection and device fault).

≥ 1 Response

Function 1

Function 2

Function 3

8.2  (2.4.2.2) Buzzer

Select the buzzers that you 

Now assign the events on w

8.2   2.4.2.2.1 TEST

Refer to “8.2 2.4.2.1.1  TEST”

8.2   2.4.2.2.2 Functio

Refer to “8.2 2.4.2.1.3  Funct

8.2   2.4.2.2.3 Functio

Refer to “8.2 2.4.2.1.3  Funct

8.2   2.4.2.2.4 Functio

Refer to “8.2 2.4.2.1.3  Funct

8.2  (2.4.2.3) Digital ou

Select the digital outputs of

Now make the settings for t

8.2   2.4.2.3.1 TEST

•Select all

•No selection

•Invert selection

•Buzzer 1(BS 2/1)

•Select all

•No selection

•Invert selection

•Dig. output 1 (BS 2



S

isoxx1685Dx-x25_D00272_05_M_XXEN/04.20183

8

R

8

R

8

R

8

S

N

8

T
ti
le

8

T
300 seconds. For a description of the operating modes, refer to see "Mode" on page 40.

8

T
3

ings

pe

tem to be monitored. 

y

ncy of the IT system to be monitored.

igital input without function.
evice self test.
eset of fault and alarm messages.

ll devices are selected.
o device is selected.
he current selection is inverted.

ade to this menu point will only have an effect on connected
d NOT on EDS44x devices.

C system
ingle-phase AC system
AC system

ade to this menu point will only have an effect on connected
d NOT on EDS44x devices.

•50 Hz
6

.2  (2.4.3.3) t(off)

he response time t(off) after a switch-off signal can be set between 100 milliseconds and 
00 seconds. For a description of the operating modes, refer to “Mode” on page 40.

•60 Hz

•400 Hz

•DC
Settingsettings

.2  (2.4.2.4) Function 1

efer to “8.2 2.4.2.1.3  Function 1”.

.2  (2.4.2.5) Function 2

efer to “8.2 2.4.2.1.3  Function 1”.

.2  (2.4.2.6) Function 3

efer to “8.2 2.4.2.1.3  Function 1”.

.2   (2.4.3) Dig. input

elect the digital inputs of the EDS that you would like to configure:

ow make the settings for the digital inputs of the EDS selected before.

.2  (2.4.3.1) Mode

he operating mode for the digital input can be set to the following values. For a descrip-
on of the operating modes, refer to see "Mode" on page 40. The following can be se-
cted:

.2  (2.4.3.2) t(on)

he response time t(on) after a switch-on signal can be set between 100 milliseconds and 

•Select all All digital inputs are selected.
•No selection No digital input is selected.
•Invert selection The current selection is inverted.
•Dig. input 1 (BS 2/1) A single digital input is selected.
•Dig. input 2 (BS 2/2)

•Active high An event is carried out on the rising edge of the digital input (low to 
high).

•Active low An event is carried out on the falling edge of the digital input (high 
to low).

8.2  (2.4.3.4) Function

8.2   (2.4.4) Device sett

8.2  (2.4.4.1) System ty

Adjust the EDS to the IT sys

8.2  (2.4.4.2) Frequenc

Configure the mains freque

•off D
•TEST D
•RESET R

•Select all A
•No selection N
•Invert selection T
•BS bus 2 (1-12)

Settings m
EDS460 an

•DC D
•AC  S
•3AC 3

Settings m
EDS460 an
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and in the web server and can be edited via these as well.

8

R

8

R

8

R

an be configured. Also refer to “8.2 (2.4.2)  Outputs”.

uld like to configure.

.

 mode

ting mode”.

1

ion 1”.

2

ion 1”.

3

ion 1”.

n be configured. Also refer to “8.2 (2.4.2.2)  Buzzer”.

.

1

ion 1”.

8.2  (2.6.2.3) Function 2

ion 1”.

3

ion 1”.
7

.2   (2.5.2) Current transformer monitoring

efer to “8.2 (2.4.1.2)  CT monitoring”.

.2   (2.5.3) Response value IΔL

efer to “8.2 (2.4.1.3)  IΔL Response value”.

.2   (2.5.4) Response value IΔn

efer to “8.2 (2.4.1.4)  IΔn Response value”.

Refer to “8.2 2.4.2.1.3  Funct

8.2  (2.6.2.4) Function 

Refer to “8.2 2.4.2.1.3  Funct
Settingsettings

.2  (2.4.4.3) Trigger

he locating current pulse of the ISOMETER® is synchronised with the measurement 
chnology in the EDS via the BB bus or the BS bus. This allows a more reliable detection 

f the locating current pulse in the event of disturbances. 

isturbances can be caused e.g. by variable-speed drives, rectifiers, actuators, noise fil-
rs, PLCs, or control electronics.

.2  (2.4.4.4) Fault memory

aults that only occur temporarily can be saved.

.2  (2.5) Channel

 this menu, each channel can be configured. Also refer to “8.2 (2.4.1)  Channel”.

.2   (2.5.1) Name

nter a name for the selected channel. This name will also be displayed on the gateways 

•Com Synchronisation via BS bus or BB bus. The EDS only searches for insulation 
faults if the insulation fault location has been started. Less time is needed 
for the insulation fault location as with the setting "auto".

•auto No synchronisation (e.g. if there is no BS bus or BB bus).
The EDS continuously searches for insulation faults.

If the trigger mode is set to "auto", the use of a portable EDS must be acti-
vated in the menu ( = "ON“), since the measurement method is corre-
spondingly adjusted at this menu point. 

•on After eliminating the cause of fault, alarm messages remain stored 
until a RESET is carried out. This function applies to alarm and device 
fault messages.

•off The EDS exits the alarm mode as soon as the cause of fault is 
eliminated.

8.2  (2.6) Outputs

In this menu, each output c

8.2   (2.6.1) Relays

Select the relay that you wo

8.2  (2.6.1.1) TEST

Refer to “8.2 2.4.2.1.1  TEST”

8.2  (2.6.1.2) Operating

Refer to “8.2 2.4.2.1.2  Opera

8.2  (2.6.1.3) Function 

Refer to “8.2 2.4.2.1.3  Funct

8.2  (2.6.1.4) Function 

Refer to “8.2 2.4.2.1.3  Funct

8.2  (2.6.1.5) Function 

Refer to “8.2 2.4.2.1.3  Funct

8.2   (2.6.2) Buzzer

In this menu, each buzzer ca

8.2  (2.6.2.1) TEST

Refer to “8.2 2.4.2.1.1  TEST”

8.2  (2.6.2.2) Function 

Refer to “8.2 2.4.2.1.3  Funct

•Relay 1 (BS 2/1)

...
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Refer to “8.2 (2.4.3.4)  Function”.

r”.

ory

emory”.

e accessed by Bender Service staff.

 values

in measured values for a specific period of time. You can view 
s. values" menu item. Navigate through the different views 
:

n run a manual test and reset the alarm messages:

lts detected by the ISOMETER® are displayed. 

efer to “History memory” on page 28.

Displays the insulation resistance and chronological sequence. 
Displays the current insulation resistance and the system leakage 
capacitance.
Displays the system voltages.
Displays measuring current, locating current, performance and 
insulation fault location mode.
Coupling system and locating current injector

Manual device test
Reset of fault and alarm messages

Overview of faults that have occurred
Reset the history memory
8

For a detailed description, r

•History

•Delete
Settingsettings

.2   (2.6.3) Digital output

 this menu, each digital output can be configured. 

lso refer to “8.2 (2.4.2.3)  Digital output”.

.2  (2.6.3.1) TEST

efer to “8.2 2.4.2.3.1  TEST”.

.2  (2.6.3.2) Function 1

efer to “8.2 2.4.2.1.3  Function 1”.

.2  (2.6.3.3) Function 2

efer to “8.2 2.4.2.1.3  Function 1”.

.2  (2.6.3.4) Function 3

efer to “8.2 2.4.2.1.3  Function 1”.

.2  (2.7) Inputs

 this menu, each digital input can be configured. Therefore, select a digital input.

.2   (2.7.1) Mode

efer to “8.2 (2.4.3.1)  Mode”.

.2   (2.7.2) t(on)

efer to“8.2 (2.4.3.2)  t(on)”.

.2   (2.7.3) t(off)

efer to “8.2 (2.4.3.3)  t(off)”.

.2   (2.7.4) Function

•Dig. input 1 (BS 2/1)

•Dig. input 2 (BS 2/2)

8.2  (2.8) Device

8.2   (2.8.1) Trigger

Refer to “8.2 (2.4.4.3)  Trigge

8.2   (2.8.2) Fault mem

Refer to “8.2 (2.4.4.4)  Fault m

8.2  (2.9) Service

The service menu can only b

8.2  3.0 Data measured

The ISOMETER® stores certa
these data at the "Data mea
using the  and  buttons

8.2  4.0 Control

In the Control menu, you ca

8.2  5.0 History

In the history menu, the fau

•Data - isoGraph

•Data - Insulation

•Data - Voltage

•Data - PGH

•Data - Temperature

•TEST

•RESET
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ered in the following settings:

format you can set the current date.

te)

 format to be displayed:

omatic change between summer time and standard time.
t Saving Time

atic change between summer and standard time according to 
merican regulation.
merican summer time begins on each second Sunday in 

at 02:00 local time by setting the clock forward by one hour 
00 to 03:00 local time. Summer time always ends the first Sun-
October at 03:00 local time by setting the clock back one hour 
00 to 2:00.
l European Summer Time
atic change between summer time and standard time accord-
entral European regulation.

l European summer time begins on each last Sunday in March 
0 CEST by setting the clock forward by one hour from 2:00 to 

entral European summer time always ends on the last Sunday 
ber at 03:00 CEST by setting the clock back one hour from 3:00 
.

onth, year
, day, year
9

Settingsettings

.2  6.0 Device settings

he device settings menu allows configuring the basic settings for the ISOMETER®:

.2  (6.1) Language

hoose the language to be displayed by the ISOMETER®. For example, you can set the lan-
uages:

.2  (6.2) Clock

 the clock menu, you can set the display format of date and time for the ISOMETER®:

.2   (6.2.1) Time

ased on the selected time format you can set the current time to display 24-hour or 12-
our notation (am/pm).

.2   (6.2.2) Format (time)

elect the appropriate time format to be displayed:

•German

•English

•…

•12 h 12-hour notation am/pm
•24 h 24-hour notation

8.2   (6.2.3) Summer ti

Summer time can be consid

8.2   (6.2.4) Date

Based on the selected date 

8.2   (6.2.5) Format (da

Select the appropriate date

•off No aut
•DST Dayligh

Autom
North A
North A
March 
from 2:
day in 
from 3:

•CEST Centra
Autom
ing to C
Centra
at 02:0
03:00. C
in Octo
to 2:00

•dd.mm.yy day, m
•mm-dd-yy month
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•1

ss for the ISOMETER® in the display menu:

ss between 0 % and 100 % in steps of 10.

e display for 15 minutes, the brightness of the display will be 
pressed, the normal brightness is restored.

o protect the device parameters against unauthorised adjust-
 is 0000.

it password.

rd query should be used:

ng

, you can open the ISOMETER®'s commissioning wizard again.

e accessed by Bender service staff.

ttings can be viewed in the Info menu. Navigate through the 
 and  buttons:

Password query active
Password query inactive

•Info - Device Device name, serial number, article number
Software version measurement technique, 
software version HMI

Set profile, locating current and EDS mode

Time, date, summer time
Address of the RS-485 interface
0

•2

•auto

•Info - Software

•Info - Measurement 

technique

•Info - Clock

•Info - BMS
Settingsettings

.2  (6.3) Interface

et the parameters for connection of other devices to the ISOMETER® in the interface 
enu:

.2   (6.3.1) Mode

ettings for data transfer with other devices via the BS-Bus.

.2   (6.3.2) BMS

.2  (6.3.2.1) BMS address

elect an address between 1 and 90 for the BMS bus.

.2   (6.3.3) Modbus/RTU

.2  (6.3.3.1) Address

lect an Adress between 1 and 247 

.2  (6.3.3.2) Baud rate

.2  (6.3.3.3) Parity

.2  (6.3.3.4) Stop Bits

•9,6 kB

•19,2 kB

•37,4 kB

•57,6 kB

•115 kB

•even

•odd

•none

8.2  (6.4) Display

Adjust the display brightne

8.2   (6.4.1) Brightness

Adjust the display brightne

If no button is pressed on th
reduced. If now a button is 

8.2  (6.5) Password

Use the password function t
ment. The default password

8.2   (6.5.1) Password

Enter an individual four-dig

8.2   (6.5.2) Status

Decide whether the passwo

8.2  (6.6) Commissioni

In the commissioning menu

8.2  (6.7) Service

The service menu can only b

8.2  7.0 Info

The ISOMETER®'s current se
different views using the 

•on

•off
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1

tandby mode (disconnection from the 
ains)

off

ermissible system leakage capacitance
depending on the set measurement method 
(refer to “11.  Device profiles”)

uzzer off
enu language German

assword query off
assword 0000
Settingsettings

.3 Factory settings 

esponse values, alarms and profile

arameter
Value
Status

easurement method Power circuits
nsulation response value Ran1 40kΩ
nsulation response value Ran2 10kΩ
ault memory off
oupling monitoring on
witching elements

elay 1 (11/12/14
Operating mode: N/C operation
Function: Insulation measurement

elay 2 (21/22/24)
Operating mode: N/C operation
Function: Insulation measurement

elay 3 (31/32/34)
Operating mode: N/C operation
Function: Device error

nsulation fault location (only iso1685DP
DS mode auto
GH current 25 mA
MS
MS address 2
MS termination ON
MS

igital input 1
Mode (operating mode): active high
Function: Test

igital input 2
Mode (operating mode): active high
Function: standby
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n RS-485 network is a daisy-chain connection. In this connec-
o device 2, device 2 to device 3, device 3 to device n etc. The 
a continuous path without branches.

arrangement:

rrangement:

 is recommended for the RS-485 network:

er ³ 0.8 mm

nnected to earth (PE) on one end.

A1  A2E    KE21    22    2431    32    34k       l       kT      ITA       B       S

RS-485
Term.

off       on

 1 CAN 2 K3 K2

11    12    14

K1

A              B              S k               I              kT            IT 31           32          34 21           22          24 11          12          14 E            KE A1         A2

A       B       S

RS-485
Term.

off       on

CAN 2

A              B              S

A       B       S

CAN 2

A              B              S
42

maximum length of the RS-485 network: 1200 m

Wiring

The following type of wiring

Shielded cable, core diamet

(e.g. J-Y(St)Y 2x0.8), shield co
Device communication via .  Device communication via the BMS bus
ber die RS485-Schnittstelle des Gerätes können Daten entweder über das BMS-Proto-
oll oder das Modbus RTU-Protokoll übertragen werden. Das gewünschte Protokoll und 
ie Protokollparameter werden Menü 8.2 (6.3) "Schnittstelle" eingestellt.

.1 RS-485 interface with BMS protocol 
he RS-485 interface, galvanically isolated from the device electronics, serves as a physi-

l transmission medium for the BMS protocol. When an ISOMETER® or other bus-capable 
evices are interconnected via the BMS bus in a network, the BMS bus must be terminat-
d at both ends with a 120 Ω resistor. For this purpose, the device is equipped with the 
rminating switch RS-485 Term. (ON/OFF).

n RS-485 network that is not terminated is likely to become unstable and may result in 
alfunctions. Only the first and last device in one line may be terminated. Hence, stub 
eders in the network must not be terminated. The length of the stub feeders is restrict-

d to 1 meter.

.1.1  Topology RS-485 network

Kommunikation mit EDS-Geräten
Die Kommunikation mit EDS-Geräten ist nur mit dem BMS-Protokoll
möglich.

1. device … device last device

stub feeder
max. 1 m

The optimum topology for a
tion, device 1 is connected t
RS-485 network represents 

Correct arrangement

Three examples for correct 

Wrong arrangement

Three examples for wrong a

CAN

I2+   I2-   I1+   I1-

I2+         I2-          I1+         I1-
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 twice

on the BMS bus

ur on the bus lines

nnected to the bus

e not activated or connected

of an RS-485 network with BMS protocol
A and B of all bus devices in one line

resistors on at the start and the end of the RS-485 network. If 
e bus is not terminated, connect a 120 Ω resistor to termi-

ge on

ion and address 1 to a bus-capable device

0) to all other bus devices in consecutive order

ress

90) in the device menu via the path:

MS/BMS Address.

TER® cannot switch on a potential termination at the BMS bus.
h this is not expected to cause communication problems, the
 should be operated as BMS slave if possible (BMS address > 1).
 device with master capabilities is available on the bus, the
 can be set to master (BMS address 1).

ISOMETER® takes over the backup master function after being
n, it waits to see if another master connects itself to the system.
riod: BMS address minus 1 = waiting period in minutes.

Example: The iso1685DP has BMS address 3. It waits 3 minus 1 minutes
es) for a master to connect.
3

ll addresses between 1 and 150 are cyclically scanned via the BMS bus for alarm and op-
rating messages. If the master detects incorrect answers from a slave, the fault message 
ault RS-485" will be output via the BMS bus. Set the BMS address ((1)2…

Device settings/Interface/B

(= 2 minut
Device communication via evice communication via the BMS bus

onnection to terminals A and B.

he number of bus nodes is restricted to 32 devices. If more devices are to be connected, 
ender recommends the use of a DI1 repeater.

.1.2  BMS protocol
his protocol is an essential part of the Bender measuring device interface (BMS bus pro-
col). Data transmission generally makes use of ASCII characters.

terface data are:

 • Baud rate:  9600 baud

 • Transmission:  1 start bit, 7 data bits, 1 parity bit, 1 stop bit (1, 7, E, 1)

 • Parity: even

 • Checksum: sum of all transmitted bytes = 0 (without CR and LF)

he BMS bus protocol works according to the master-slave principle. Only one master 
ay exist in each network. All bus devices are identified by a unique BMS address. The 
aster cyclically scans all other slaves on the bus, listens to their signals and then carries 

ut the corresponding commands. 

 device receives the MASTER function by assigning Bus address 1 to it.

.1.3  BMS master
 master can query all measured values, alarm and operating messages from a slave. If 
us address 1 is assigned to a device, this device automatically represents the master, i.e. 

���

� ��

�� ��

Fault causes may be:

    • Addresses are assigned

    • A second master exists 

    • Interference signals occ

    • A defective device is co

    • Terminating resistors ar

 9.1.4  Commissioning 
    • Interconnect terminals 

    • Switch the terminating 
a device at the end of th
nals A and B

    • Switch the supply volta

    • Assign the master funct

    • Assign addresses (2…9

 9.1.5  Setting BMS add

The ISOME
Even thoug
ISOMETER®
If no other
ISOMETER®

Before the 
switched o
Waiting pe
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d as alarm messages on the BMS bus. 

t via the device menu. If the error continues to exist, the mes-
n. The error can also be reset by means of the acknowledge-
S bus.

annel Description

1
Current insulation resistance RF 
(when RF > (Ran1 + hysteresis))

2
Current insulation resistance RF 
(when RF > (Ran2 + hysteresis))

4 Leakage capacitance Ce in nF, μF

5 Current system voltage UN

6 Current partial voltage terminal L1/+ to earth

7 Current partial voltage terminal L2/– to earth

8
Current PGH locating current (when the EDS system is 
active)

10 Current temperature of the coupling L1/+ 

11 Current temperature of the coupling L2/–

12 Current temperature of the locating current injector
4

Device communication via evice communication via the BMS bus

.1.6  Alarm and operating messages via the BMS bus
essages are transmitted to a maximum of 12 BMS channels. All alarm and operating 
essages that may occur are described below. 

.1.6.1 Alarm messages

Message Channel Description

larm 1 (insulation fault) 1
Insulation resistance "prewarning" 
(Value < response value 1, RF < Ran1)

larm 2 (insulation fault) 2
Insulation resistance "alarm" 
(Value < response value 2, RF < Ran2)

onnection system 4 Connection fault system

onnection PE 5 Connection fault earth

evice error 7 Internal device error

tart 
nsulation fault location
only iso1685DP)

9 The insulation fault location is started

vertemperature
oupling

10 Overtemperature coupling terminal L1/+

vertemperature
oupling

11 Overtemperature coupling terminal L2/–

vertemperature PGH
only iso1685DP)

12 Overtemperature of the locating current injector

9.1.6.2 Operating messa

9.1.6.3  Resetting error m

Recorded errors are provide

The fault messages are rese
sage will be generated agai
ment command via the BM

Message Ch

Insulation resistance

Insulation resistance

Leakage capacitance

Mains voltage

Partial voltage U+/PE

Partial voltage U-/PE

PGH current
(only iso1685DP)

Temperature coupling

Temperature coupling

Temperature PGH
(only iso1685DP)
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9.71 System Control flow Restart the device

(

terface
widespread protocol for exchanging data between devices.

es and parameters are dropped in virtual register addresses. 
d command on a register address. Data can be written in a 
 command.

e particular measured values and parameters can be found in 
D00272_00_A_XXEN“ with the title „ISOMETER® isoxx1685Dx 
ings“ on  http://www.bender.de/manuals.

Programme sequence console Restart the device
Programme sequence self test Restart the device
Stack error Restart the device
Internal programme sequence Restart the device
Internal programme sequence Restart the device

nt Fault Action
5

9.72 System
Programme sequence insulation 
measurement

Restart the device

9.73 System Programme sequence 

9.74 System
Programme sequence locating current 
injector

Restart the device

9.75
only iso1685DP)

System
Programme sequence voltage meas-
urement

Restart the device

9.76 System
Programme sequence temperature 
measurement

Restart the device

9.77 System Programme sequence history memory Restart the device
Device communication via evice communication via the BMS bus

.1.6.4 Error codes

he following list contains all relevant error codes output via the BMS bus. The right-hand 
lumn describes the relevant action to be taken in each case.

MS
rror code

Component
s Fault Action

0.30 Connection Connection earth (E/KE) Check connection
0.40 Connection Connection system (L1/+, L2/–) Check connection

4.05 Parameter
Incorrect measurement method 
selected

Change measure-
ment method

7.63 System Timeout system management Restart the device
8.11 Hardware Self test insulation measurement Contact service
8.12 Hardware Hardware measuring voltage source Replace device
8.31

only iso1685DP)
Hardware PGH: locating current too high Replace device

8.32
only iso1685DP)

Hardware
PGH: locating current cannot be 
switched off

Replace device

8.42 Hardware Supply voltage ADC Replace device
8.43 Hardware Supply voltage +12 V Replace device
8.44 Hardware Supply voltage –12 V Replace device
8.45 Hardware Supply voltage +5 V Replace device
8.46 Hardware Supply voltage +3.3 V Replace device

9.61 Parameters Insulation measurement
Load factory settings 
and set parameters 
again

9.63
only iso1685DP)

Parameters Locating current injector
Load factory settings 
and set parameters 
again

9.64 Parameters Voltage measurement Contact service
9.70 System General software error Restart the device

9.2 Modbus/RTU In
Modbus is an international 

All measured values, messag
Data can be read with a rea
register address with a write

The register addresses of th
the appendix „isoxx685Dx_
Device family - Modbus sett

9.78 System
9.79 System
9.80 System
9.81 System
9.82 System

BMS
error code

Compone
s

http://www.bender.de/manuals
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pping the insulation fault location
 can be started and stopped via different interfaces:

rding start and stop conditions of the insulation fault loca-
32.
46
Insulation fault location (on0.  Insulation fault location (only iso1685DP)

0.1 General description
n additional function of the ISOMETER® in combination with the EDS is the selective in-
lation fault location. The insulation faults detected in the IT system by the ISOMETER® 
n be located by means of an EDS and measuring current transformers. For further infor-
ation regarding the operating principle of the insulation fault location, see "Insulation 
ult location" on page 11.

0.2 Required settings for insulation fault location

onnecting and commissioning the system consisting of ISOMETER® and EDS 
orrectly. 

or further information regarding the connection of the EDS, see "Connecting the EDS to 
e ISOMETER® iso1685DP" on page 18 and see "Commissioning flow chart iso1685DP" 

n page 22 and to the corresponding manual of the EDS.

etting locating current and EDS mode.

hese settings can be made either during initial commissioning 
ee "Initial commissioning" on page 23) or in the device menu of the ISOMETER® (see 
DS (insulation fault location only iso1685DP)" on page 32).

or further information regarding the locating current for insulation fault location, refer 
 the chapter „Current“ on page 33.

or further information regarding EDS modes, see "General" on page 32.

0.3 Indication on the display
he active insulation fault location is indicated on the display of the ISOMETER®.

or further information, see "Insulation fault location" on page 28.

10.4 Starting and sto
The insulation fault location

    • Device menu

    • Digital input

For further information rega
tion, see "General" on page
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s.
imarily with constant mains frequencies and extraneous DC 
uency control, select Inverter > 10 Hz or Inverter < 10 Hz.

ship applications, the impact of leakage capacitances on the 
 selecting this profile.
uency control by inverters in the range 10 to 460 Hz in order 

e measuring time and quality.
ontrol in the range of up to 1…460 Hz and very low and con-

 to dynamic load conditions in an IT system, continuous insu-
ofile.
, e.g. in large-scale photovoltaic systems, this profile ensures 
47

11.  Device profiles

Mains frequency System leakage 
capacitance

Measuring 
voltage Description

Power circuits DC, 15…460 Hz 0…150 μF ±50 V
Main circuits without dynamic frequency change
The universal profile is suitable for all systems pr
voltages. When using inverters and dynamic freq

High capacitance DC, 15…460 Hz 0…500 μF ±50 V
For systems with high leakage capacitances, e.g. 
measuring result can be significantly reduced by

Inverter > 10 Hz DC, 10…460 Hz 0…150 μF ±50 V
This profile is used for systems with dynamic freq
to optimise the measurement with respect to th

Inverter < 10 Hz DC, 1…460 Hz 0…150 μF ±50 V
For systems involving extremely low-frequency c
tinuously changing extraneous DC voltages due
lation monitoring can be optimised using this pr

Fast 2000 μF DC, 15…460 Hz 0…2000 μF ±50 V
For systems with very high leakage capacitances
correct measurement.
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Reference LED indicators

e it.
see "Alarm messages" on 
page 48.

ALARM 1 is lit

e it.
see "Alarm messages" on 
page 48.

ALARM 2 is lit

 system
see "Connection" on 
page 17.

ALARM 1 + ALARM 2 
flash in common 
mode

see "Connection" on 
page 17.

ALARM 1 + ALARM 2 
flash in common 
mode

SERVICE is lit

f again 
SERVICE is lit

SERVICE is lit

see "Clock" on page 39.
48

12. Alarm messages

Alarm message Description Actions

Alarm 1 (insulation fault)
The insulation resistance is lower than the 
response value Ran1

• Determine cause of the insulation fault and eliminat

Alarm 2 (insulation fault)
The insulation resistance is lower than the 
response value Ran2

• Determine cause of the insulation fault and eliminat

Connection system
Connection fault system 
(available from software version 2.x)

• Check the wiring of terminals L1/+, and L2/– to the IT
• Press the test button
• Check mains voltage
• Check fuses

Connection PE Connection fault. E/KE not connected to PE
• Check the wiring of terminals E and KE to earth (PE)
• Press the test button

Device error x Internal device error
• Press the TEST button
• Switch the supply voltage off and on
• Contact Bender service

Overtemperature
coupling

Overtemperature coupling terminal L1/+ or L2/–
• Check mains voltage level. The device connects itsel

automatically after the cool-down period
Overtemperature PGH
(only iso1685DP)

Overtemperature of the locating current injector • Wait for the end of the cool-down period

Check date and time! Date and time have not been set yet
• Set local date and time 

(buffer of three days in case of voltage failure)
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Diagrams3.  Diagrams

3.1 Response time profile Power circuits

3.2 Response time profile High capacitance
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1 tance 

mining value of capacitance (iso1685DP; isoHV1685D)

mining value of capacitance (isoLR1685DP)

5 0 05 05
Fehlerwiderstand [k.]

Die  der Ableitkapazität hängt von der Größe des  ab.
Beispiel:
Bei einem  von 50 k� beträgt die minimal messbare Ableitkapazität 35 μF.
Bei einem  von 5 k� beträgt die minimal messbare Ableitkapazität 210 μF.

Fault resistance [kΩ]

an

Fault resistance [kΩ]
0

Ca
pa

ci
t

Diagramsiagrams

3.5 Response time profile Fast 2000 μF  
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1

1
( 

Is
De

Ra
Ov
Ra

Ra

Po
Sa

IC2 / IC6 ........................................................................................................................................ Überspannungskategorie III, 50 V

85DP)................................................................................... AC 0…1000 V;  DC 0…1500 V
1685D) ................................................................................ AC 0…2000 V;  DC 0…3000 V
1685DP)...................................................................................  AC 0…690 V;  DC 0…690 V
................................................................................................................AC +10 % / DC +5%
......................................................................................................................  DC, 0.1…460 Hz
plate)..................................................................................................................  DC 18…30 V
............................................................................................................................................... DC
.......................................................................................................................................  ≤ 9 W

tion monitoring
.......................................................................................................................................  ±50 V
685D (bei RF = 0 Ω)................................................................................................. ≤ 1,5 mA

F = 0 Ω)................................................................................................................... ≤ 3,5 mA
....................................................................................................................................  ≥ 70 k Ω
................................................................................................................................... ≥ 15 k Ω1

..................................................................................................................................... ≥ 70 k Ω
................................................................................................................................ ≥ 15 k Ω*1

so1685DP)..........................................................................................................  ≤ DC 1600 V
soHV1685D) .......................................................................................................  ≤ DC 3150 V
soLR1685DP)......................................................................................................... ≤ DC 720 V
Ce..........................................................................................  profile dependent, 0…2000 μF

tion monitoring
.........................................................................................................  200 Ω…1 MΩ (40 kΩ)*2

......................................................................................................... 200 Ω…1 MΩ (10 kΩ)*2

.................................................................................................................................Ran1 ≥ Ran2
n set to Cemax = 2000 μF (only isoxx1685DP ................................................................  50 kΩ
n set to Cemax = 500 μF ...............................................................................................  200 kΩ
685D)

....................................................................................................................................... ±15 %
.......................................................................................................................  ±200 Ω ±15 %

..................................................................................................................................... ±15 %

......................................................................................................................  ±200 Ω ±15 %

........................................................................................................................................  25 %

 10 kΩ) and Ce= 1 μF acc. to IEC 61557-8 ..............................profile dependent, typ. 10 s
51

IC3 / (IC4-6) ............................................................................................................................... Überspannungskategorie III, 300 V
IC4 / (IC5-6) ............................................................................................................................... Überspannungskategorie III, 300 V
IC5 / IC6 ...................................................................................................................................... Überspannungskategorie III, 300 V

Voltage test (routine test) acc. to IEC 61010-1:
IC2 / (IC3-5) ........................................................................................................................................................................ AC 2,2 kV
IC2 / IC6 ..........................................................................................................................................................................DC ±0,50 kV
IC3 / (IC4-6) ........................................................................................................................................................................ AC 2,2 kV
IC4 / (IC5-6) ........................................................................................................................................................................ AC 2,2 kV
IC5 / IC6 ............................................................................................................................................................................... AC 2,2 kV

Relative uncertainty  (isoLR1685DP)
(1 kΩ…100 kΩ) (acc. to IEC 61557-8) ....
(20 Ω…< 1 kΩ) .......................................
Hysteresis ...................................................

Time response
Response time tan at RF = 0.5 x Ran (Ran =

1. for Un > 500 V not acc. to IEC61557-8
2. Values in brackets are factory settings 
Technical data4.  Technical data

4.1 Tabular data isoxx1685Dxx-x25
)* = Factory settings

olationskoordination nach IEC 60664-1/IEC 60664-3
finitions:

Measuring circuit (IC1)...................................................................................................................................... (L1/+, L2/-), (E, KE)
Supply circuit (IC2)................................................................................................................................................................... A1, A2
Outputcircuit 1 (IC3) ...........................................................................................................................................................11, 12, 14
Outputcircuit 2 (IC4) ...........................................................................................................................................................21, 22, 24
Outputcircuit 3 (IC4) ...........................................................................................................................................................31, 32, 34
Controlcircuit (IC6) ................................................................................................................................... (A, B), (I1+, I1-, I2+, I2-)

ted Voltage [for isoHV1685D].......................................................................................................................................1500V [3000 V]
ervoltagecategory ................................................................................................................................................................................ III
ted impulse voltage:

IC1 / (IC2-5) [for isoHV1685D]............................................................................................................................. 10 kV [16,670 kV]
IC2 / (IC3-5) ................................................................................................................................................................................. 4 kV
IC2 / IC1+IC6 .............................................................................................................................................................................800 V
IC3 / (IC4-6) ................................................................................................................................................................................. 4 kV
IC4 / (IC5-6) ................................................................................................................................................................................. 4 kV
IC5 / IC6 ........................................................................................................................................................................................ 4 kV

ted insulation voltage:
IC1 / (IC2-6) [für isoHV1685D]................................................................................................................................1500 V [3000 V]
IC2 / (IC3-5) ...............................................................................................................................................................................250 V
IC2 / IC6 ........................................................................................................................................................................................50 V
IC3 / (IC4-6) ...............................................................................................................................................................................250 V
IC4 / (IC5-6) ...............................................................................................................................................................................250 V
IC5 / IC6 ......................................................................................................................................................................................250 V

llutiondegree ......................................................................................................................................................................................... 3
fe insulation (reinforced insulation)between:

IC1 / (IC2-5) [für isoHV1685D].................................................................................Überspannungskategorie III, 1500 V [3000 V]
IC2 / (IC3-5) ............................................................................................................................... Überspannungskategorie III, 300 V

Voltage ranges
Nominal system voltage range Un (iso16
Nominal system voltage range Un (isoHV
Nominal system voltage range Un (isoLR
Tolerance of Un iso1685DP......................
Frequency range of Un ............................
Supply voltage Us (see also device name
Frequency range of Us .............................
Power consumption .................................

Measuring circuit for insula
Measuring voltage Um (peak value) ........
Measuring current Im iso1685DP, isoHV1
Measuring current Im isoLR1685DP (bei R
Internal DC resistance Ri ..........................
Internal DC resistance Ri (isoLR1685DP) .
Impedance Zi at50 Hz ..............................
Impedance Zi at50 Hz (isoLR1685DP)......
Permissible extraneous DC voltage Ufg  (i
Permissible extraneous DC voltage Ufg  (i
Permissible extraneous DC voltage Ufg  (i
Permissible system leakage capacitance 

Response values for insula
Response value Ran1 (alarm 1) ................
Response value Ran2 (alarm 2) ................
Condition response value .......................
Upper limit of the measuring range whe
Upper limit of the measuring range whe
Relative uncertainty  (iso1685DP; isoHV1
(10 kΩ…1 MΩ) (acc. to IEC 61557-8)...
(0.2 kΩ…< 10 kΩ) .................................
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Di
Di
Di

L
ON
PG
SE
AL
AL

D
Op
Fu
Hi
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S
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Co
Ca
Sh
Sh
Te
De
De
Ba
Pa
Stop Bits .....................................................................................................................................................................................1 / 2 / auto

S
Sw
Op
Op
El
Co
Ut
Ra
Ra

......................................................................................................................................... 250 V

............................................................................................................  1 mA at AC/DC ≥ 10 V

 coupling)
...............................................................................................  pluggable push-wire terminals
............................................................................................. 0.2…2.5 mm2/0.2…2.5 mm2

t/with plastic sleeve .....................................................................................  0.25…2.5 mm2

.................................................................................................................................... 24…12

oupling
...............................................................................................  pluggable push-wire terminals
.................................................................................................  0.2…10 mm2/0.2…6 mm2

t/with plastic sleeve .............................................................  0.25…6 mm2/0.25…4 mm2

......................................................................................................................................  24…8

......................................................................................................................................  15 mm

..............................................................................................................................  90…120 N

............................................................................................................................ IEC 61326-2-4
o IEC 60721:
......................................................................3K5 (except condensation and formation of ice)
............................................................................................................................................. 2K3
............................................................................................................................................. 1K4
cc. to IEC 60721:
85DP .................................................................................................................................  3M4
...........................................................................................................................................  2M2
...........................................................................................................................................  1M3
tic conditions:
iso1685DP, isoLR1685DP ............................................................................... –40…+70 °C
isoHV1685D .................................................................................................... –40…+55 °C
......................................................................................................................... –40…+80 °C
 ....................................................................................................................... –25 …+80 °C

Area of application........................................................................................................................................................... ≤ 3000 m AMSL

...............................................................................................................  continuous operation

.............................................................................................. vertical, system coupling on top
sure mounting..................................................................................................  1.0…1.5 Nm
ts........................................................................................................................................ IP30
........................................................................................................................................... IP30
........................................................................................................................... polycarbonate
.............................................................................................................................................V-0
..................................................................................................................................  ≤ 1600 g
2

witching elements
itching elements.................. 3 changeover contacts: K1 (insulation fault alarm 1), K2 (insulation fault alarm 2), K3 (device error)
erating principle K1, K2 .......................................................................................  N/C operation or N/O operation (N/C operation)*
erating principle K3 ....................................................................................................................... N/C operation, cannot be changed

ectrical endurance under rated operating conditions, number of cycles ..................................................................................100,000
ntact data acc. to IEC 60947-5-1:
ilisation category ....................................................................................................  ....  AC 13 ..... AC 14..... DC-12....  DC-12 ..  DC-12
ted operational voltage .........................................................................................  ....  230 V ..... 230 V.........24 V...... 110 V ....220 V
ted operational current ..........................................................................................  ........  5 A .........  3 A.......... 1 A......  0.2 A .... 0.1 A

Other
Operating mode .......................................
Position of normal use ..............................
Tightening torque of the screws for enclo
Degree of protection, internal componen
Degree of protection, terminals................
Enclosure material ....................................
Flammability class ....................................
Weight ......................................................
Technical dataechnical data

easuring circuit for insulation fault location (EDS) (iso1685DP; isoLR1685DP)
cating current IL DC .......................................................................................................................  ≤ 50 mA  (1/2,5/5/10/25/50 mA)
st cycle/pause .............................................................................................................................................................................  2 s/4 s

dication
splay..................................................................................................................................graphic display 127 x 127 pixel, 40 x 40 mm
splay range measured value iso1685DP, isoHV1685D ................................................................................................ 200 Ω…50 MΩ
splay range measured value isoLR1685DP .......................................................................................................................20 Ω…1 MΩ

EDs
 (operation LED) ............................................................................................................................................................................green
H ON ............................................................................................................................................................................................. yellow
RVICE ............................................................................................................................................................................................. yellow
ARM 1 ........................................................................................................................................................................................... yellow
ARM 2 ........................................................................................................................................................................................... yellow

igital inputs
erating mode, adjustable................................................................................................................................... active high, active low
nctions ....................................................................................................none, test, reset, deactivate device, insulation fault location
gh level .................................................................................................................................................................................. 10…30 V
w level ....................................................................................................................................................................................  0…0.5 V

erial interface
terface/protocol ......................................................................................................................................RS-485 / BMS /  Modbus/RTU
nnection............................................................................................................................................................................ terminals A/B
ble length ..............................................................................................................................................................................  ≤ 1200 m
ielded cable (shield to functional earth on one end) ...............................................................  2-core, ³0.6 mm2, e.g. J-Y(St)Y2x0.6
ield .........................................................................................................................................................................................  terminal S
rminating resistor, can be connected (Term. RS-485)...................................................................................................  120 Ω (0.5 W)
vice address, BMS bus ................................................................................................................................................  (1) 2…90 ( 2)*
vice adress Modbus/RTU...........................................................................................................................................................1…247
udrate...................................................................................................................................................9,6 / 19,2 / 38,4 / 57,6 / 115 kB
rity .......................................................................................................................................................................................... even / odd

Rated insulation voltage...........................
Minimum contact rating ..........................

Connection (except system
Connection type........................................
Connection, rigid/flexible .........................
Connection, flexible with ferrule, withou
Conductor sizes (AWG).............................

Connection of the system c
Connection type........................................
Connection, rigid/flexible .........................
Connection, flexible with ferrule, withou
Conductor sizes (AWG).............................
Stripping length........................................
Opening force............................................

Environment/EMC
EMC ..........................................................
Classification of climatic conditions acc. t
Stationary use (IEC 60721-3-3) ..............
Transport (IEC 60721-3-2) .....................
Long-term storage (IEC 60721-3-1) ......
Classification of mechanical conditions a
Stationary use (IEC 60721-3-3) for iso16
Transport (IEC 60721-3-2) ......................
Long-term storage (IEC 60721-3-1).......
Deviation from the classification of clima
Ambient temperature during operation (
Ambient temperature during operation (
Ambient temperature transport ..............
Ambient temperature long-term storage
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Technical dataechnical data

4.2 Standards and certifications
he iso1685DP was designed according to the following standards:

DIN EN 61557-8 (VDE 0413-8)

IEC 61557-8

IEC 61557-8 Appendix C (only applies to profile Fast 2000 μF)

DIN EN 61557-9 (VDE 0413-9)

IEC 61557-9

IEC 61326-2-4

DIN EN 60664-1 (VDE 0110-1)

4.3 Ordering details

he data labelled with an * are absolute values.

Type Response value 
range

Nominal Voltage Supply Voltage * Art.-No.

iso1685DP-425  200 Ω…1 MΩ
AC 0…1000 V
DC 0…1500 V

 DC 18…30 V B91065802

isoHV1685D-425 200 Ω…1 MΩ AC 0…2000 V
DC 0…3000 V

 DC 18…30 V B91065805

isoLR1685DP-325 20 Ω…100 kΩ AC 0…690 V
DC 0…690 V

DC 18…30 V B91065803
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Kommunikationsschnittstellen

Webserver 45
L
Language 23, 39
LEDs

ALARM 1 15
ALARM 2 15
ON 15
PGH ON 15
SERVICE 15

Locating current injector 11
M
Mains frequency 47
Measured value transmission 11
Measured values 38
Memory card 15
O
Operating elements

Button/Key 15
DIP switch 15
Memory card 15

Operating messages 44
Output 31
Outputs

EDS 34
P
Password 40
Profil

Umrichter 49, 50
Profile overview 47
54
Operating messages 44
Protocol 43

utton/Key 15
uttons 15

lock 23, 39
ommissioning flow chart 22
ommissioning wizard 23
onnect the device 19, 20
onnection

Connection requirements 17
onnections 14
oupling monitoring 30

Outputs 34
F
Factory settings 22
Function description 10
H
History memory 28
I
Indication 26

Limit values for R(an) 26
Inputs 31

EDS 36
Installation of the device 17
Insulation fault location 11

Response value IΔL 34
Response value IΔn 34

Insulation monitoring 10
Interface 40
Indexdex

bleitkapazität 50
ddress setting 10
larm

Messages 48
larm messages 44
larm relays 11
nd certifications 53
nsprechzeit

Profil Umrichter 49

MS bus 40, 42
Address setting 43
Alarm messages 44
Commissioning 43
Master 43
Number of bus nodes 43

D
Date 23, 39
Device buttons 15
Device features 10
DIP switch 15
Display 26

Fault display (active) 26
Fault display (inactive) 27
Fault memory 27
History memory 28
Signal quality of the measurement 26

Display and operating elements 15
E
EDS

Device settings 36
Inputs 36
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Alarm 30
Basic settings 39
Coupling monitoring 30
Date and time 23, 39
Inputs 31
Interface 40
Language 23, 39
Manual test 38
Measured values 38
Measurement insulation resistance 30
Password 40
Profile 24
Reset alarm message 38
Response value Ran1, Ran2 24
System type 23
esetting error messages 44
esponse value 10

IΔL 34
S-485 interface 42
S-485 network
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