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 and  iso685-S monitors the insulation resistance of un-
uits (IT systems) with mains voltages of AC 0…690 V or DC 
voltage range Un can be extended via coupling devices. 
 in AC/DC systems do not influence the operating charac-
rate supply voltage, de-energised systems can also be 

 permissible system leakage capacitance is 0…1000 µF, 
.
r hinausgehende Benutzung gilt als nicht bestimmungs-
panies shall not be liable for any losses or damage result-
ntended use implies:

ormation in the operating manual.
ervals.

General Conditions of Sale and Delivery" shall apply. At 
available to the operator when the contract is concluded.

sing ISOMETER®s in IT systems, make sure that only one ac-
METER® is connected in each interconnected system. If IT
 are interconnected via coupling switches, make sure that
ER®s not currently used are disconnected from the IT sys-

d deactivated. Sind IT-Systeme über Kapazitäten oder Di-
gekoppelt, kann dies die Isolationsüberwachung
ssen, so dass hier eine zentrale Steuerung der ver-

nen ISOMETER® eingesetzt werden muss.
7

.  Safety instructions  

.1 Explanation of symbols and notes 
his manual is intended for qualified personnel working in electrical 
ngineering and electronics!
o make it easier for you to understand and revisit certain sections of text and in-
tructions in this manual,  we have used symbols to identify important instructions 
nd information.

DANGER: This signal word indicates that there is a high risk of dan-
ger that will result 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.

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

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

DANGER

WARNING 

CAUTION

1.2 Intended use
The  ISOMETER® iso685-D
earthed AC/DC main circ
0…1000 V. The nominal 
DC components existing
teristics. Due to the sepa
monitored. The maximum
depending on the profile
Eine andere oder darübe
gemäß. The Bender com
ing from improper use. I

The observation of all inf
Compliance with test int

As a basic principle, our "
the latest, these shall be 

When u
tive ISO
systems
ISOMET
tem an
oden 
beeinflu
schiede
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 handling the ISOMETER® iso685-D
-D/-S are built in accordance with state-of-the-art technol-
nised safety regulations.  However, the use of such devic-
 the life and limb of the user or third parties and/or result 
TER® or other property. 
:

er 

faults that may endanger safety. Do not make any unau-
ly purchase spare parts and optional accessories recom-
turer of the devices. Failure to observe this requirement 
 shock and injury.
ust not have access to or contact with the ISOMETER®.
ays be clearly legible. Replace damaged or illegible signs 

nsport and storage
nd equipment packaging for damage, and compare the 
 with the delivery documents. In the event of damage in 
e Bender company immediately.
e stored in areas where it is protected from dust, damp 
ater, and in which the specified storage temperatures can 

ating voltage is correct!
oltage tests, the ISOMETER® must be disconnected from 
ation of the test. In order to check the proper connection 
al test has to be carried out before starting the system.
 settings meet the requirements of the IT system. Children 
ns must not have access to or contact with the 

1

.3 Warranty and liability
arranty and liability claims in the event of injury to persons or damage to prop-

rty are excluded if they can be attributed to one or more of the following causes:

• Use of the ISOMETER® other than for its intended purpose

• Incorrect assembly or installation, commissioning, operation and maintenance 
of the ISOMETER®

• Non-observance of instructions in this operating manual regarding transport, 
commissioning, operation and maintenance of the ISOMETER®

• Unauthorised changes to the ISOMETER® made by parties other than the man-
ufacturer

• Non-observance of technical data. Repairs carried out incorrectly and the use of 
replacement parts or accessories not approved by the manufacturer

• Case of disasters and force majeure

• Assembly and installation with device combinations not recommended by the 
manufacturer

his operating manual, especially the safety instructions, must be observed above 
ll by personnel who work on the  ISOMETER®. In addition, the rules and regula-
ions that apply for accident prevention at the place of use must be observed.

.3.1 Personnel
nly appropriately qualified personnel may work with the ISOMETER®. Personnel 
ho are familiar with the assembly, commissioning and operation of the product 

nd have undergone appropriate training are considered qualified.  Personnel 
ust have read this manual and understood all instructions relating to safety.

.3.2 About the operating manual
his manual has been compiled with great care. It may nevertheless contain errors 
nd mistakes. Bender cannot accept any liability for injury to persons or damage 
o property resulting from errors or mistakes in this manual.

1.3.3 Hazards when
The  ISOMETER®s iso685
ogy and accepted recog
es may introduce risks to
in damage to the ISOME
Only use the ISOMETER®

• As intended 

• In perfect working ord

Immediately rectify any 
thorised changes and on
mended by the manufac
can result in fire, electric
Unauthorised persons m
Reference signs must alw
immediately.

1.3.4 Inspection, tra
Inspect the packaging a
contents of the package
transit, please inform th
The devices must only b
and spray or dripping w
be assured.

1.3.5 Note
Make sure that the oper
Prior to insulation and v
the IT system for the dur
of the device, a function
Make sure that the basic
and unauthorised perso
ISOMETER®.

. Safety instructions
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ription 

ct description
/-S are insulation monitoring devices for IT systems in ac-

-8. The devices are universally applicable in AC, 3(N)AC, 
AC systems may include extensive DC-supplied loads 

rs, variable-speed drives).

teristics of ISOMETER® iso685-S with front panel
 is the standard device of the iso685 device family with in-
nual applies in full to the ISOMETER® iso685-D. 

 is the sensor variant of the iso685 device family. The only 
ariant and the ISOMETER® iso685-D is that it does not fea-
TER® iso685-S must be used in combination with a front 
 is operated via the front panel. The operation of the front 
ration of the ISOMETER® iso685-D, which is described in 

® iso685-D is described, which is similar to the combina-
-S plus front panel (e. g. FP200).

scription
g device iso685-D continuously monitors the entire insu-
system during operation and triggers an alarm when the 
 response value. To obtain a measurement the device has 
n the IT system (unearthed system) and the protective 

earth conductor (PE). A measuring current in the µA range is superimposed onto 
rded and evaluated by a micro-controlled measuring cir-
 is dependent on the selected measurement profiles, the 
ce, the insulation resistance and possible system-related 
9

the system which is reco
cuit. The measuring time
system leakage capacitan
disturbances.
.  Function

.1 Features
ISOMETER® for IT AC systems with galvanically connected rectifiers or inverters 
and for IT DC systems (IT = unearthed systems).

The nominal voltage range Un can be extended via coupling devices.

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.

High-resolution graphic LC display for excellent readability and recording of the 
device status.

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.

Current and voltage output 0(4)…20 mA, 0…400 µA, 0…10 V, 2…10 V (galvan-
ically separated) which is analogous to the measured insulation value of the 
system.

Freely programmable digital inputs and outputs.

Remote setting via the Internet or Intranet 
(Webserver / Option: COMTRAXX® Gateway).

Worldwide remote diagnosis via Internet.

Modbus TCP, web server and BCOM

*

2.2 Product desc

2.2.1 General produ
The ISOMETER®s iso685-D
cordance with IEC 61557
AC/DC and DC systems. 
(such as rectifiers, inverte

2.2.2 Special charac
The ISOMETER® iso685-D
tegrated display. This ma

The ISOMETER® iso685-S
difference between this v
ture a display. The ISOME
panel because the device
panel is equal to the ope
this manual. 

Hereafter, the ISOMETER
tion of ISOMETER® iso685

2.3 Functional de
The insulation monitorin
lation resistance of an IT 
value falls below a preset
to be connected betwee
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col Modbus/TCP

ice communication via Ethernet

 for reading out measured values and for parameter 

upply voltage, the ISOMETER, by means of the self-test 
 and continuously checks all internal measuring func-
f the process control, such as the data and parameter 
onnections to the IT system and earth.

so be activated by means of the test button to check the 
g on the configuration). 

ual self test is shown on the LCD by a bar graph. Depend-
 the IT system being monitored, the self test is completed 
e device then returns to the standard mode (i.e. measure-
ual measured value will be displayed after the measuring 

itial measurement message until the first valid value is 

ring a self-test, the corresponding device LEDs light (see 
ge 52). In addition, the appropriate message is displayed 
ut, if configured, provides a corresponding signal.

2

0

he response values and other parameters are set using a commissioning wizard 
r via different setup menus using the device buttons and a high-resolution 
raphical LC display. The selected settings are stored in a permanent fail-safe 
emory. Different languages can be selected for the setup menus as well as the 
essages indicated on the display. The device utilises a clock for storing fault mes-

ages and events in a history memory with time and date stamp. The settings can 
e protected against unauthorised modifications by entering a password. To en-
ure proper functioning of connection monitoring, the device requires the setting 
f the system type 3AC, AC or DC and the required use of the appropriate terminals 
1/+, L2, L3/-.

o extend the nominal voltage range, different coupling devices are available as 
ccessories which can be selected from a menu where the required adjustments 
an also be made. The insulation monitoring device iso685 is able to measure the 

nsulation resistance reliably and precisely in all common IT systems (unearthed 
ystems). Due to various applications, system types, operating conditions, appli-
ation of variable-speed drives, high system leakage capacitances etc., the meas-
rement technique must be able to meet varying requirements in order to ensure 
n optimised response time and relative uncertainty. Different measurement pro-
iles which can be selected from a setup menu allow optimum adaptation of the 

easurement technique to the specific application.

f the preset response value falls below the value of Alarm 1 and/or Alarm 2, the 
ssociated alarm relays switch, the LEDs Alarm 1 resp. Alarm 2 light and the meas-
red value is shown on the LC display (in case of insulation faults in DC systems, a 

rend graph for the faulty conductor L+/L- is displayed). If the fault memory is ac-
ivated, the fault message will be stored. Pressing the reset button, resets the in-
ulation fault message, provided that the insulation resistance is at least 25 % 
bove the preset response value. As additional Information, the quality of the 
easuring signal and the time required to update the measured value are shown 

n the display. A poor signal quality (1-2 bars) may be an indication that the wrong 
easurement profile has been selected.

2.4 Interfaces
• Communication proto

• BCOM for Bender dev

• Integrated web server
setting 

2.5 Self test
After switching on the s
functions, automatically
tions, the components o
memory, as well as the c

A manual self test can al
relay function (dependin

The progress of  the man
ing on the conditions in
after 15...20 seconds. Th
ment mode) and the act
time has expired. 

The display shows the in
measured.

If an error is detected du
“Alarm messages” on pa
on the LCD and an outp

. Function
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3.  Device overview

3.1 Dimensions

108 mm
110 mm
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 for direct operation of the device functions.

 combination with FP200 and operated via this front 

y available.

 connected via an RJ45 cable

3

2

.2 Device variants

iso685-D: Device version iso685-D features a high-resolution graphical LC display and operating controls

iso685-S: Device version iso685-S neither features a display nor operating controls. It can only be used in
panel. 

Option "W": The device variants with option "W" for extreme climatic and mechanical stresses are optionall

ISOMETER® iso685-D

ISOMETER® iso685-S with front panel FP200

. Device overview
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supply voltage Us
m to be monitored
m to be monitored
m to be monitored

 1
 2

3

3

.3 Connections and panel
A1/+, A2/- Connection to the power 
L1/+ Connection to the IT syste
L2 Connection to the IT syste
L3/- Connection to the IT syste
KE, E Connection to PE

Top

Reset

Data

LED display: SERVICE, ALARM 1, ALARM 2

  
 

Menu
ESC

Test

Info
OK

X3  
 

Optional expansion module for Bender devices

LED display: ON/OFF
Display

Front

ETH X1 Digital interface 
ETH Ethernet interface
R Selectable resistance R
11 12 14 Connector for alarm relay
21 22 24 Connector for alarm relay

Bottom

. Device overview
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1

1

1

ting
ng clips delivered with the device (two of them packed 
 or using a tool, as illustrated below. 

o685-D/-S onto the DIN rail until it snaps into place. 
14

54 mm
.  Mounting

.1 Screw mounting
5. Fix the three mounting clips delivered with the device (two of them packed 

separately) manually or using a tool, as illustrated below. 

6. Drill the mounting holes for the M4 thread according to the dimensioned 
drilling template. 

7. Fix the ISOMETER® iso685-D using three M4 screws. 

72 mm
108 mm

10
0 

m
m

10
7,

3 
m

m

4.2 DIN rail moun
1. Fix the three mounti

separately) manually

2. Fix the ISOMETER® is
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 property damage due to unprofessional installation! 
 than one insulation monitoring device is connected to a
tively connected system, the system can be damaged. If
devices are connected, the device does not function and
t signal insulation faults. Make sure that only one insula-
nitoring device is connected in each conductively connect-
m.

 property damage due to unprofessional installation! 
necting lines L1/+, L2, L3/- to the system to be monitored
 carried out as spur lines. Inadmissible load current can re-
amage to property and personal injury. Do not run any

rrent through the terminals.

roper connection!
 commissioning of the installation, check that the device
n properly connected and check the device functions. Per-
unctional test using an earth fault via a suitable resistance.

t measurement errors!
he AC system being monitored contains galvanically cou-
 circuits, take into consideration that: an insulation fault

ly be detected correctly when the rectifier valves carry a
m current of > 10 mA.

For UL applications:
e 60/70°C copper lines!
CSA application require the supply voltage to be protected
fuses.
15

Ensure disconnection from the IT system!
When insulation or voltage tests are to be carried out, the device
must be isolated from the system for the test period. Otherwise the
device may be damaged.CAUTION

Only us
UL and 
via 5-A 
.  Connection

.1 Connection conditions
onsider the minimum distance to adjacent devices: 

ateral 0 mm, top 20 mm, bottom 20 mm.

Risk of electric shock!  
Nominal voltages up to 1000 V may be present on the terminals L1/
+ to L3/- which can be lethal. Make sure that the terminal covers
are properly mounted and clicked in before you use the device.

Risk of electric shock!  
High voltage is applied to the terminals which can be lethal if di-
rectly contacted. If the device is connected via the terminals L1/+,
L2, L3/- to an IT system that is live,‐for operational reasons, termi-
nals KE and E must not be disconnected from th protective earth
conductor (PE). 

Warning of insulation monitoring devices that do not work 
correctly!
Connect the terminals KE and E individually to the protective earth
conductor PE.

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

DANGER

DANGER

WARNING 

CAUTION

Risk of
If more
conduc
several 
does no
tion mo
ed syste

Risk of
The con
must be
sult in d
load cu

Check p
Prior to
has bee
form a f

Preven
When t
pled DC
can on
minimu

CAUTION

CAUTION
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5 o an AC system/system type AC

minal cover and click it into place

f injury, fire and damage to property due to a short-
! 
ing to DIN VDE 0100-430,devices used to protect against a
ircuit when terminals L1/+, L2 und L3/- are coupled to the IT
 to be monitored can be omitted if the wiring is carried out
 a manner as to reduce the risk of a short-circuit to a mini-
nsure short-circuit-proof and earth-fault-proof wiring.

 

L1

L2

PE

55
6

.2 Connection to a 3(N)AC system/system type 3AC

Position the terminal cover and click it into place

5.3 Connection t

Position the ter

Risk of injury, fire and damage to property due to a short-
circuit! 
According to DIN VDE 0100-430,devices used to protect against a
short-circuit when terminals L1/+, L2 und L3/- are coupled to the IT
system to be monitored can be omitted if the wiring is carried out
in such a manner as to reduce the risk of a short-circuit to a mini-
mum. Ensure short-circuit-proof and earth-fault-proof wiring.

WARNING 

L1

L2

L3

N

PE

US

6A

Un

Risk o
circuit
Accord
short-c
system
in such
mum. E

WARNING 

Un

US

6A

. Connection. Connection
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5 o the X1 interface

inal cover and click it into place

I1
I2
I3
A
B

M+
Q2
Q1
+

 
 
 

 
 

 
 

Input 1

 
Input 2

 Input 3
 

RS-485 A  

RS-485 B

Ground
 

Analogue output
 Output 2  

Output 1  

+ 24 V Electrical overload protection
Auto shut-off in the event of a short 
circuit and transients (resettable)

55
7

.4 Connection to a DC system/system type DC

Position the terminal cover and click it into place

5.5 Connection t

Position the term

Risk of injury, fire and damage to property due to a short-
circuit! 
According to DIN VDE 0100-430,devices used to protect against a
short-circuit when terminals L1/+, L2 und L3/- are coupled to the IT
system to be monitored can be omitted if the wiring is carried out
in such a manner as to reduce the risk of a short-circuit to a mini-
mum. Ensure short-circuit-proof and earth-fault-proof wiring.

WARNING 

L+

L-

PE

US

6A * *

*

 

F 6A 

 

for
systems
> 690 V
overvoltage category III 

Un

. Connection. Connection



iso685_D00022_04_M_XXEN/01.20161

5

5

 X1

l Power supply for powering the ISOMETER® via terminal X1
lfil immunity and emission standards of the required appli-

 For wiring longer than 1 m the use of a shielded cable is
bed.

r of damage to property due to faulty connections! 
ice can be damaged if the unit is simultaneously connected to
ply voltage via the X1 interface, and A1/+, A2/- terminals.Do
nect the device simultaneously via X1, and A1/+, A2/- to differ-
ply voltages.

r of damage to property due to incorrect nominal
e! 
he device is powered via the X1 interface, the nominal volt-
st be 24 V otherwise the unit may be damaged. kann. Only
t to a nominal voltage of 24 V to the X1 interface. 

+

 
 

 
 

Us

5

8

.6 Connection to the supply voltage

.6.1 Connection to A1/+, A2/-

5.6.2 Connection to

1

Danger of damage to property due to faulty connections! 
The device can be damaged if the unit is simultaneously connected
to the supply voltage via the X1 interface, and A1/+, A2/- terminals.
Do not connect the device simultaneously via X1, and A1/+, A2/- to
different supply voltages.

CAUTION

US

6A   

Externa
must fu
cation.
prescri

Dange
The dev
the sup
not con
ent sup

Dange
voltag
When t
age mu
connec

CAUTION

CAUTION

. Connection
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5 o the relay -1 interface (11  12  14)

terminal cover and click it into place

11
12
14

Relay 1

     Common contact

Normally open (n.o)
ormally closed (n.c)

5

9

.7 Connection to the Ethernet interface

Position the terminal cover and click it into place

5.8 Connection t

Position the 

    
N

. Connection
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ing  

s
 settings in the respective menu using the menu buttons. 

 entry, one of the options displayed below are assigned to 
al functions are:

l commissioning process
ETER® iso685-D has been properly connected to the sys-
.

oltage to the ISOMETER® iso685-D. Adjust the devicce 
ning wizard. The ISOMETER® then performs a 4-step self 
e alarm relays are not checked. After completion of the 
sulation resistance is shown on the display. If the value 

e values indicated in the lowest line of the display, the 
message "OK" will additionally be displayed. 

® iso685-D in the system being monitored, e.g. using a 
 earth.

e the device status!
ice is in the alarm state until initial commissioning has
mplete.

Show 
information

Perform 
self test

Device menu 
start 

OK /
Confirm

Forward /
Select parameter

Cancel /
Previous
0

3. Check the ISOMETER
suitable resistance to

Observ
The dev
been co
5.9 Connection of the relay-2 interface (21  22  24)

Position the terminal cover and click it into place

21
22
24

Relay 2
 

Common contact 
 Normally closed (n.c)

Normally open (n.o)

6.  Commission

6.1 Device button
You can adjust the device
Depending on the menu
the buttons. The individu

6.2 General initia
1. Check that the ISOM

tem to be monitored

2. Connect the supply v
using the commissio
test during which th
test, the measured in
exceeds the respons

Messages
Reset

Show 
data value

Up /
Increase value

Back /
Select parameter

Down / 
Decrease value

5. Connection
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ate
istory memory and the insulation resistance value over 
d correctly to the isoGraph when the date and time are 

e
pe the insulation monitoring device can be optimally 
o be monitored. The system type is essential information 
oring device in order to determine the insulation resist-

ing device
cted to the insulation monitoring device (to increase the 

) must be programmed here. The measurement of the in-
 into account the parameters of the connected coupling 
vice is available, press OK.

Date  5.2.4

 14.01.2014

min.    1
max.  31

System type 1.3

• DC
o AC
o 3AC

6

1

fter setting the response value Ran2 for Alarm 2, the device starts a self test, 
akes the first measurement and outputs the measured insulation resistance val-

es of the IT system being monitored. After this, the commissioning of the device 
s complete. 

.3 Initial commissioning

ollow the instructions of the commissioning wizard on the display.

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

6.3.2 Set time and d
Alarm messages in the h
time can only be assigne
set correctly.

6.3.3 Set system typ
By setting the system ty
adapted to the system t
for the insulation monit
ance correctly.

6.3.4 Select a coupl
A coupling device conne
nominal system voltage
sulation resistance takes
device. If no coupling de

Check network function!
When the device is integrated into a network, the influence on the
network has to be checked with the device switched on and off. 

Language 5.1

o Deutsch
• English
o Espanõl

o Français

o Norsk

lle  Commissioning  5.6

 Please set the  
current date

   and time. 

 2/9

lle  Commissioning  5.6

Please choose the 
type of system 
that best suits 

your installation.

 5/9

. Commissioning
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alue Ran2 for Alarm 2
e value for the main alarm here.
mmended for the main alarm.

ning
 been put into operation before, the self test will be start-
ly voltage has been connected. Start the commissioning 
ath:

ommissioning

o modify settings made previously.

l

l

l

e the device status!
vice changes from the alarm state to normal state after
ting initial commissioning and initial measurement by ad-
to the response values set.

Alarm 2 1.1.2

 10 kΩ

min. 1kΩ
max. 10MΩ

6

2

.3.5 Set profile
n order to adapt the insulation monitoring device optimally to the system to be 

onitored, select a profile here that suits your system. For an overview of the pro-
iles refer to “Profile overview” on page 38. The profile "power circuits" is suitable 
or most IT systems.

.3.6 Set response value Ran1 for Alarm 1
ou can set the prewarning response value here.
 value of 100 Ω/V is recommended for prewarning.

6.3.7 Set response v
You can set the respons
A value of 50 Ω/V is reco

6.4 Recommissio
If the device has already
ed shortly after the supp
wizard using the menu p

Menu/Device settings/C

This menu can be used t

Coupling  1.4

• None
o AGH150W-AK16C
o AGH204S-AK80
o AGH204S-AK160
o AGH520S
o AGH676S-4

le  Commissioning  5.6

Coupling device 
available? Please 
choose the type. 

 6/9

Profile 1.2

• Power circuits
o Control circuits
o Generator
o High capacitance
o Inverter>10 Hz
o Inverter<10 Hz

le  Commissioning  5.6

Please select a 

profile that suits 
your application. 

 7/9

Alarm 1 1.1.1

 40 kΩ

min. 1kΩ
max. 10MΩ

le  Commissioning  5.6

Please set  
response value 

for R(an1) for 
Alarm1.

 8/9

Observ
The de
comple
hering 

lle  Commissioning  5.6

Please set  
response value 

for R(an2) for 
Alarm2.

 9/9

. Commissioning



iso685_D00022_04_M_XXEN/01.2016

7

7
I
t

I
e

(active)
d  by . The upper part of the display will become or-

ult message.

f fault, the LEDs ALARM 1, ALARM 2 or SERVICE are acti-

e insulation resistance still is 7 kΩ.  Since the values 
 kΩ both are below the set response value, ALARM 1 and 
ered.  

occur, navigate through the faults using the and  but-

n1 in a DC system or a DC shift is recognised in an AC sys-
information regarding the DC shift will be displayed, as il-

 

 
 

 

 
 

 
7 kΩ

 Insulation fault

 7 kΩ

 1/4
23

If the value falls below Ra
tem, additional detailed 
lustrated above.
.  Display

.1 Standard display
n normal operation the ISOMETER® iso685-D displays the message OK and below 
he currently measured insulation resistance.

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

The signal quality of the measurement suits the selected profile.

The signal quality of the measurement does not suit the selected pro-
file. Select a suitable profile.

Update period between the test pulses

 IT System

 OK
 230 kΩ

R(an) 40kΩ/10kΩ

 OK
 230 kΩ

7.2 Fault display 
An active fault is displaye
ange and displays the fa

Depending on the type o
vated.

In the example below, th
Ran1=40 kΩ and Ran2=10
ALARM 2 have been trigg

If several fault messages 
ton.
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 occur, navigate through the faults using the and  but-
pe of fault and the associated alarm value when the fault 
ng it has been active will be shown.

 

 

 

 

 

 

 

 Insulation fault

28.03.14 17:02

 28.03.14 17:18

 2/4

   
 
   
 

7 kΩ7 kΩ

7

4

.3 Fault display (inactive)
n inactive fault is displayed by . If several faults have occurred, the number of 

aults will also be indicated. 

his message means that there has been a fault in the past but the device is no 
onger in fault condition.

If several fault messages
ton. In addition to the ty
has occurred and how lo

 

 
 230 kΩ

 

 
 

 IT System

 3x

 

 1/4

230 kΩ

. Display
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h
 the chronological sequence of the insulation resistance 

l representation can be displayed over the following time 
, month and year. 

 individual representations are stored in a separate mem-
 values are available to represent each graph and the res-

 determined by these values.

 

 

16:26 16:52

-isoGraph 2

1/4

Change parameter 
value

Change scale

Change parameter 
value

Current time scale

Leave view

Modify scale

7

5

.4 Acknowledge fault memory
n order to acknowledge the fault message and return to the iso685-D 
SOMETER®'s standard display, all faults must be acknowledged by means of the 
eset button. 

his means that fault messages can only be reset when the cause of the fault has 
een eliminated. 

ress the reset button, then  and OK to clear the fault memory. The ISOMETER® 
so685-D then returns to the standard display.

7.5 Data-isoGrap
The isoGraph represents
over time. This graphica
periods: hour, day, week

The measured values for
ory. Up to 100 measured
olution of each graph is

 

  

 

 

 RESET  3.2

Reset current
messages? All  
messages are 
saved in the 
history memory.

Cancel  RESET

 

  

 

 

 

 

 

 

 1,0
,100
,010
,001
 MΩ
Hour 

Data

 

. Display
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.6 History memory
p to 1023 alarm messages and device errors are stored in the history memory 
ith date and time stamp. When the history memory is deleted, the minimum in-

ulation resistance Rmin will then be reset (refer to "Data measured values" on 
age 22).

History  4.1

Insulation fault

11kΩ

 28.03.14 17:02

 28.03.14 17:18

 8/8 

Next message

Previous message

Number of selected error/
Total number of 
errror messages

Fault description
Alarm value

Fault occured
Fault disappeared

Leave view

. Display
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1. TEST

5. Buzzer

1. TEST

2. Function 1

3. Function 2

4. Function 3

6. Analog

1. Mode

2. Scale centre

3. TEST

4. Function

ST

SET

art initial 
asurement

story

lete

nguage

ock

1. Time

2. Format

3. Summertime

4. Date

5. Format

6. NTP

7. NTP Server

8. UTC

terface

1. Write access

2. Ethernet

1. DHCP

2. IP

3. SN

4. Std. GW

5. DNS-Server

6. Domain

splay

1. Brightness

ssword

1. Password

2. Status

mmissioning

rvice

1. BMS

1. BMS Address

2. BCOM

1. Systemname

2. Subsystem

3. Device Adress

4. Timeout

5. TTL for Subscript.

2. Modbus/TCP

1. Port 502

ckup
27

2. Relay mode

3. Function 1

4. Function 2

5. Function 3
4. Di

5. Pa

6. Co

7. Se

6. Ba

6. Info
.  Menu
1. Alarm settings

1. Insulation alarm

1. Alarm1

2. Alarm2

3. Memory

2. Profile

3. System type

4. Coupling

5. Device

6. T(start)

7. Coupling monitoring

8. 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
3. Digital 3

1. Mode

2. t(on)

3. t(off)

4. Function

9. Outputs

1. Relay 1

1. TEST

2. Relay mode

3. Function 1

4. Function 2

5. Function 3

2. Relay 2

1. TEST

2. Relay mode

3. Function 1

4. Function 2

5. Function 3

3. Digital 1

1. TEST

2. Relay mode

3. Function 1

4. Function 2

5. Function 3

4. Digital 2

2. Data meas. values

3. Control

1. TE

2. RE

3. St
me

4. History

1. Hi

2. De

5. Device settings

1. La

2. Cl

3. In
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f the ISOMETER® iso685-D to your system profile. For a de-
refer to “Profile overview” on page 38. 

o685-D to the IT system to be monitored. You may select:

o685-D to the requirements of Bender coupling devices. 
he connection of coupling devices refer to  “Coupling de-
ay select:

Suitable for most IT systems. 

Not recommended for voltages >230 V. 

8

8

.0 Alarm settings
he limit values for the insulation resistances of Alarm 1 and Alarm 2 can be spec-

fied in the alarm settings menu and can be adapted to the iso685-D ISOMETER® 
ser profile. A device password is required for entering the settings. You can ad-

ust the following functions:

.1 Insulation alarm
n the "Insulation alarm" menu you can set the iso685-D ISOMETER® limit values for 
LARM 1 and ALARM 2:

.1.1 Alarm 1
or ALARM 1 an insulation resistance of 1 kΩ…10 MΩ can be set irrespective of 
LARM 2. 

.1.2 Alarm 2
or ALARM 2 an insulation resistance of 1 kΩ…10 MΩ can be set irrespective of 
LARM 1.

.1.3 Fault memory
utomatic reset of inactive faults at the outputs of relay 1, relay 2, digital output 1, 
igital output 2:

1.2 Profile
Adapt the applicabilty o
scription of the profiles 
You may select:

1.3 System type
Adapt the ISOMETER® is

1.4 Coupling
Adapt the ISOMETER® is
For a description about t
vices” on page 43. You m

•on If a fault becomes inactive, the programmed outputs remain 
in fault condition until they are reset manually.

•off If a fault becomes inactive, the programmed outputs auto-
matically change the state.

•Power circuits

•Control circuits

•Generator

•High capacitance

•Inverter > 10 Hz

•Inverter <10 Hz

•DC

•AC

•3AC

•None 

•AGH150W-AK160

•AGH204S-AK80

•AGH204S-AK160

•AGH520S

•AGH676S-4

. Menu
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 after a switch-off signal can be set between 100 and 300 
iption of the operating modes refer to “Digital input 

 after a switch-off signal can be set between 100 millisec-
ou will find a description of the operating modes under 

 page 39.

igital input functions of the ISOMETER® iso685-D can be 

Digital input without function

Device self test

Reset of fault and alarm messages

e The device DOES NOT measure the insulation 
resistance, the message Device inactive 
appears on the display. 
The IT system is NOT being monitored!

asure- All recorded measurements are discarded and a 
new measurement will be started

8

9

.5 Device 
et the iso685-D ISOMETER®'s insulation resistance measurement function to 
vtive or inactive:

.6 T(Start)
he ISOMETER® iso685-D can be operated with a startup delay of 0…120 seconds. 
he startup is delayed until the first measurement takes place.

.7 Coupling monitoring
he ISOMETER® iso685-D continuously monitors the coupling of energised sys-
ems. The coupling of deenergised systems is monitored at 8 hour intervals. This 

onitoring function can be activated or deactivated.

.8 Inputs 
he ISOMETER® iso685-D provides a total of three inputs.

.8.1 Digital 1
he following parameters can be set for the digital input:

.8.1.1 Mode
he operating mode for the digital input can be set to the following values. For a 
escription of the operating modes refer to  “Digital input mode” on page 39. You 
ay select:

1.8.1.2 t(on)
The response time t(on)
milliseconds. For a descr
mode” on page 39.

1.8.1.3 t(off)
The response time t(off)
onds and 300 seconds. Y
“Digital input mode” on

1.8.1.4 Function
The parameters for the d
set differently:

1.8.2 Digital 2
See Digital 1 under 1.8.1

1.8.3 Digital 3
See Digital 1 under 1.8.1

•Active The device is active.

•Inactive The device DOES NOT measure the insulation resistance, the 
message Device inactive appears on the display. The 
IT system is NOT being monitored!

•on Coupling monitoring is activated.

•off Coupling monitoring is deactivated.

•active high

•active low

•off 

•TEST

•RESET

•Deactivate devic

•Start initial me

ment

. Menu
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tting for function 1. The following parameters can be set. 
 description refer to “Description of the output functions” 

.1.3

.1.3

m

d

8

0

.9 Outputs 
he ISOMETER® iso685-D provides a total of six outputs:
he following parameters can be set for the outputs:

.9.1 Relay 1
he following parameters can be set for each relay:

.9.1.1 TEST
he functional test of the relay can be activated or deactivated. This only applies 
o the manual test and not to the cyclic device self test:

.9.1.2 Relay mode 
he relay mode can be adapted to the application:

1.9.1.3 Function 1
Select the appropriate se
For a detailed functional
on page 40:

1.9.1.4 Function 2
See function 1 under 1.9

1.9.1.5 Function 3
See function 1 under 1.9

1.9.2 Relay 2
See relay 1 under 1.9.1

•on The manual test checks the relay's switching function

•off The manual test does not check the relay's switching func-
tion

•N/C Normally closed- N/C operation contacts11-12-14 / 21-22-
24 (The alarm relay is energised in normal operation).

•N/O Normally open - N/O operation contacts 11-12-14 / 21-22-24 
(The alarm relay is de-energised in normal operation).

•off 

•Iso. Alarm 1

•Iso. Alarm 2

•Connection fault

•DC- Alarm

•DC+ Alarm

•Symmetrical alar

•Device error 

•Common alarm

•Measurement ende

•Device inactive

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

.1.3

.1.3

.1.3

rs can be set for the analogue output:

the analogue output can be set to the values listed below. 
 description refer to “Description of the analogue output” 

The manual test activates the buzzer sound.

The manual test does not activate the buzzer 
sound.

8

1

.9.3 Digital 1
he following parameters can be set for each of the digital outputs:

.9.3.1 TEST
he functional test of the digital output can be activated or deactivated. This only 
pplies to the manual test and not to the cyclic device self test:

.9.3.2 Mode
he operating mode for the digital output can be set to the following values. For 
 detailed functional description refer to “Digital output modes” on page 40:

.9.3.3 Function 1
ee function 1 under 1.9.1.3

.9.3.4 Function 2
ee function 1 under 1.9.1.3

.9.4 Digital 2
ee Digital 1 under 1.9.3

.9.5 Buzzer 
he following parameters can be set for the buzzer:

1.9.5.1 TEST
The functional test of the
to the manual test and n

1.9.5.2 Function 1
See function 1 under 1.9

1.9.5.3 Function 2
See function 1 under 1.9

1.9.5.4 Function 3
See function 1 under 1.9

1.9.6 Analog
The following paramete

1.9.6.1 Mode
The operating mode for 
For a detailed functional
on page 41:

•on The manual test changes the status of the dig-
ital output.

•off The manual test does not change the status of 
the digital output.

•Active

•Passive

•on 

•off 

•0-20 mA

•4-20 mA

•0-400 μA

•0-10 V

•2-10 V

. Menu
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1
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T
w
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1
S
F

alues
 stores certain measured values for a specific period of 

e data in the "Data meas. value" menu. Navigate through 
 the  and  buttons:

 can start a manual test reset, reset alarm messages and 
ent:

faults detected by the ISOMETER® iso685-D are displayed. 
l description refer to “History memory” on page 26:

Displays the insulation resistance and chrono-
logical sequence. See “Device communication” 
on page 36.

n Displays the actual insulation resistance, the 
minimum insulation resistance measured and 
the system leakage capacitance.

Displays the system phase-to-phase voltages 
and the system frequency.

Displays the system phase-to-earth voltages.

Manual device test.

Reset of fault and alarm messages

asure- All recorded measurements are discarded and a 
new measurement will be started

Overview of faults that have occurred.

Reset the history memory.

8

2

.9.6.2 Midscale
elect the appropriate midscale. The following parameters can be set. For a de-
ailed description refer to “Description of the analogue output” on page 41.

.9.6.3 TEST
he functional test of the analogue output can be activated or deactivated.  In this 
ay, the analogue output is adjusted once for the entire range.  This only applies 

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

.9.6.4 Function
elect the appropriate setting for function 3. The following parameters can be set. 
or a detailed description refer to “Function” on page 42.

2.0 Data measured v
The ISOMETER® iso685-D
time. You can view thes
the different views using

3.0 Control
In the control menu you
start an initial measurem

4.0 History 
In the history menu, the 
For a detailed functiona

•Linear

•28 kΩ

•120 kΩ

•on The manual test checks the analogue output 
function.

•off The manual test does not check the analogue 
output function.

•Insulation value

•DC shift

•Data - isoGraph

•Data - Insulatio

•Data - IT system

•Data - IT system

•TEST

•RESET

•Start initial me

ment

•History 

•Delete

. Menu
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nsidered in the following settings:

ate format you can set the current date.

ate format you want to be displayed:

nt to synchronise the current time via NTP:

ic change between summertime and standard time.

ving Time
hange between summer and standard time according to North 
gulation.
ican summer time begins on each second Sunday in March at 
ime by setting the clock forward by one hour from 2:00 to 03:00 
ummertime always ends the first Sunday in October at 03:00 
y setting the clock back 1 hour from 3:00 to 2:00.

pean Summer Time
hange between summertime and standard time according to 
pean regulation.
pean summer time begins on each last Sunday in March at 

EST by setting the clock forward by one hour from 2:00 to 03:00. 
pean summer time always ends on the last Sunday in October 
T by setting the clock back 1 hour from 3:00 to 2:00.

month, year

th, day, year

8

3

.0 Device settings
he device settings menu allows you to configure the basic settings for the  

SOMETER® iso685-D:

.1 Language
hoose the language to be displayed by the ISOMETER® iso685-D. For example, 
ou can set the languages:

.2 Clock 
n the clock menu you can set the display format of time and date for the 
SOMETER® -D:

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

.2.2 Format (time)
elect the appropriate time format to be displayed:

5.2.3 Summertime 
Summer time can be co

5.2.4 Date 
Based on the selected d

5.2.5 Format (date)
Select the appropriate d

5.2.6 NTP
Choose whether you wa

5.2.7 NTP server
Set the NTP server. 

•Deutsch

•English

•...

•12 h 12-hour notation am/pm.

•24 h 24-hour notation

•off No automat

•DST Daylight Sa
Automatic c
American re
North Amer
02:00 local t
local time. S
local time b

•CEST Central Euro
Automatic c
Central Euro
Central Euro
02:00 Uhr C
Central Euro
at 03:00 CES

•dd.mm.yy day, 

•mm-dd-yy mon

•on 

•off 

. Menu
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5
I

5
I

ommunication with other devices via BCOM.

the network in which the devices are located. In order to 
es are able to communicate via BCOM, all devices must 
ame. 

 of the network in which the devices are located. The de-
with subsystems of the same or different subsystem ad-

 
. Each device must have a different address to distinguish 
r in the system and ensure correct communication. 

sages between 100 ms…10 s.
efines the maximum permissible time for a device to re-

tion
1092 min.

ervals at which the ISOMETER® sends messages to e.g. a 
ages (e.g. insulation alarm or substantial value changes) 
tely.

8

4

.2.8 UTC
et the time according to UTC (coordinated world time). For Germany, set +1 for 
intertime (MEZ) and +2 for summertime (MESZ).

.3 Interface
et the parameters for the connection of other device to the ISOMETER® in the in-
erface menu:

.3.1 Write access
et whether the device can be parameterised externally via Modbus or web serv-
r. Displaying and reading out data via Modbus and web server will always work, 
egardless of this setting.  

.3.2 Ethernet
et the parameters for communication with other devices via the Ethernet inter-
ace.

.3.2.1 DHCP
ecide whether you want to use the DHC protocol:

.3.2.2 IP
et the appropriate IP address.

.3.2.3 SN
et the appropriate subnet mask.

.3.2.4 Std. GW
f you use a standard gateway, enter the IP address here.

.3.2.5 DNS server
f you use a DNS server, enter the server's IP address. 

5.3.2.6 Domain
Enter the domain.

5.3.3 BCOM
Set the parameters for c

5.3.3.1 System name
Set the system name of 
guarantee that all devic
have the same system n

5.3.3.2 Subsystem
Set the subsystem name
vices can communicate 
dress. 

5.3.3.3 Device address
Assign a device address
one device from anothe

5.3.3.4 Timeout
Set the timeout for mes
This time specification d
spond. 

5.3.3.5 TTL for subscrip
Set a time between 1 s…
This time defines the int
gateway. Essential mess
are always sent immedia

•Allow Allow external parameter setting

•Deny Deny external parameter setting

•on 

•off 

. Menu
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E
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D

ETER®'s commissioning wizard again in the commission-

 device settings can be saved or device settings you have 
tored.

ly be accessed by Bender Service staff.

-D ISOMETER®'s current settings in the Info menu. Navi-
nt views using the  and  buttons:

Device name, serial number, article number

Software version measurement technique, 
software version HMI

nt tech-
Selected profile, selected system type

Time, date, summer time

IP address, DHCP status, MAC address

8

5

.3.4 Modbus/TCP
et the parameters for communication with other devices via Modbus/TCP.

.3.4.1 Port 502
ecide whether you want to use Modbus/TCP:

.3.5 BMS
or Retrofit only. For further information please contact the Bender-Service.

.4 Display
djust the brightness for the iso685-D ISOMETER®'s display here.

.4.1 Brightness
djust the brightness for the display between 0 and 100 %.

.5 Password 
se the password function to protect the device parameters against unauthorised 
djustment. The default password is 0000.

.5.1 Password 
nter an individual four-digit password.

.5.2 Status
ecide whether you want to use the password query:

5.6 Commissioning  
Open the iso685-D ISOM
ing menu. 

5.7 Backup
In the data backup menu
already saved can be res

5.8 Service
The service menu can on

6.0 Info
You can view the iso685
gate through the differe

•on 

•off 

•on Password query active

•off Password query inactive

•Save

•Restore

•Info - Device

•Info - Version

•Info - Measureme

nique

•Info - Clock

•Info - Ethernet

. Menu
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al widely spread protocol for data transfer.

ssages and parameters are stored in virtual register ad-
 out with a read command on a register address. With a 

n be written into a register address. 
f the individual measured values und parameters can be 
bus configuration“ of the ISOMETER® iso685 (D00022) on 
anuals.

um of 5 TCP/IP connections can be used simultaneously.

 to be able to parameterise the device externally via Mod-
 menu item "Allow" must have been set in the "Write ac-

enu (see “Write access” on page 34).
36
.  Device communication

.1 Ethernet interface
he Ethernet interface can be used for communication with Modbus, web server 
nd BCOM.

.2 BCOM
COM is intended for communication of Bender devices via Ethernet
ll devices that communicate over BCOM must have the same system name.
evices can be organised in subsystems. Each device requires an individual
evice address. 
or more information regarding BCOM, refer to the BCOM manual (D00256) on

ttp://www.bender.de/manuals.

When address 0 has been set for the communication via BCOM the
device can be accessed via the network (e. g. for parameter setting,
etc.) but it cannot communicate with other devices.

9.3 Modbus/TCP
Modbus is an internation

All measured values, me
dresses. Data can be read
write command, data ca
The register addresses o
found in the annex "Mod
http://www.bender.de/m
0

A maxim

In order
bus, the
cess" m

http://www.bender.de/manuals
http://www.bender.de/manuals
http://www.bender.de/manuals
http://www.bender.de/manuals
http://www.bender.de/manuals
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.4 Web server
he web server of the device ISOMETER® iso685 represents the device functions 
raphically. The web server can be used to read out measured values and also for 
arameter setting.

A maximum of 5 TCP/IP connections can be used simultaneously.

Only one device may access the web server at the same time. If sev-
eral devices try to access the web server it may result in timeouts. 

. Device communication
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hout dynamic frequency changes.
file is suitable for all systems primarily with constant system 

extraneous DC voltages. When using inverters and dynamic 
l, select inverters > 10 Hz or inverters < 10 Hz.

d to reduce the measurement voltage to ± 10 V in control sys-
nominal voltages in order to reduce the impact on sensitive 
nts. 

s the realisation of a very fast measuring time, e.g. as required 
nitoring. Furthermore, this profile can be used to support fast 

 in an IT system. The generator profile is suitable for AC sys-
 DC components. 

 high leakage capacitances, e.g. ship applications, the impact 
itances on the measuring result can be significantly reduced 
profile.

d for systems with dynamic frequency control by inverters in 
60 Hz in order to optimise the measurement with respect to 

me and quality.

lving extremely low frequency control in the range of up to 
ry low and continuously changing extraneous DC voltages 
oad conditions in an IT system, continuous insulation moni-
timised using this profile.
38

10.  Settings 

10.1 Profile overview

response times see “Diagrams” on page 48.

Nominal system 
voltage

Power 
frequency 

System 
leakage 
capacitance

Measuring 
voltage Description

Power circuits AC 0…690 V/
DC 0…1000 V

15…460 Hz 0…150 µF ± 50 V

Main circuits wit
The universal pro
frequencies and 
frequency contro

Control circuits AC 0…230 V/
DC 0…230 V

15…460 Hz 0…150 µF ± 10 V
This profile is use
tems with lower 
switching eleme

Generator AC 0…690 V 50…60 Hz 0…5 µF ± 50 V

This profile allow
for generator mo
fault localisation
tems containing

High capacitance AC 0…690 V/ 15…460 Hz 0…1000 µF ± 50 V
For systems with
of leakage capac
by selecting this 

Inverter > 10 Hz AC 0…690 V/
DC 0…1000 V

10…460 Hz 0…20 µF ± 50 V
This profile is use
the range 10 to 4
the measuring ti

Inverter <10 Hz AC 0…690 V/
DC 0…1000 V

1…460 Hz 0…20 µF ± 50 V

For systems invo
1...460 Hz and ve
due to dynamic l
toring can be op
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l input circuits
 wired as follows:

Response time t(on) / t(off ) after a switch-off 
signal.

+ Ix

X1 X1

tt(on)

Reaction Reaction
Impulse off Impulse on

I2
I3
A
B

M+
Q2
Q1
+

Device
inactive

Reset Test

I1

1

9

0.2 Settings  Insulation Alarm

ctivation or deactivation of the two alarm levels Ran1 (Alarm 1) and Ran2 (Alarm 

) are illustrated in the following graphic:
n alarm will become inactive as soon as +25 % +0.5 kΩ of the set operating value 

s exceeded. 

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

10.4 Typical digita
The digital inputs can be

•high active Response time t(on) / t(off ) after a switch-on 
signal.

t

R

Ran1

Ran2

Alarm 1 
active

Alarm 2 
active

Alarm 2 
inactive

∆ 25 % + 0.5 kΩ

Alarm 1 
inactive

∆ 25 % + 0.5 kΩ

+ Ix

X1 X1

t
0

1

t(on)

Reaction
Impulse on

Reaction

< t(on)

Impulse off

•active low

0

1

< t(on)

0. Settings
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nctions are possible:

The function is not used.

The status of the output changes when the value falls 
below the set response value Ran1.

The status of the output changes when the value falls 
below the set response value Ran2.

The status of the output changes when one of the follow-
ing connection fault occurs:
• No low-resistance connection between the line conduc-

tors.
• No low-resistance connection between the terminals  E 

and KE to earth (PE).
• The connected load resistor for the voltage output is too 

low.
• The load connected to the current output is too high.
• The sum of the external loads to X1 is too high, resp. 

operation is outside the temperature limit 0…+55 °C. 

The status of the output changes in case of an earth fault 
in the direction of DC- when 75% of the value are 
exceeded. This does not concern symmetrical faults. This 
function will only be carried out when the value falls 
below the response value Ran1 and when the nominal sys-
tem voltage is Un ≥50 V.

The status of the output changes in case of an earth fault 
in the direction of DC+ when 25% of the value are 
exceeded. This does not concern symmetrical faults. This 
function will only be carried out when the value falls 
below the response value Ran1 and when the nominal sys-
tem voltage is Un ≥50 V.

The status of the output changes in the event of a resist-
ance ratio between DC+ and DC- of 25 % to 75 %.

1

0

0.5 Digital output modes
he following settings can be used to set the operating mode for the digital out-
ut: 

0.6 Description of the output functions
hree functions can be assigned to one output. The functions are linked to an OR 
perator:

The following output fu

•Active In the active mode + 24 V will be applied across 
the output.

•Passive In the passive mode the output of the applied 
potential switches to ground.

Observe the maximum output current!
Maximum output current in case of internal voltage supply
via A1/+ and A2/-: 200 mA in total to X1.
Maximum output current in case of external voltage supply
via X1+: 1 A per output.

+ Qx

X1 X1

≥ 1 Response

Function 1

Function 2

Function 3

•off 

•Iso. Alarm 1

•Iso. Alarm 2

•Connection fault

•DC- Alarm

•DC+ Alarm

•Symmetrical alarm

0. Settings



iso685_D00022_04_M_XXEN/01.20164

1

1
T

idscale. The following parameters can be set:

tion resistance using the analogue output:

0 The switching signal is linear to the insulation resist-
ance in the indicated measuring range.

The switching signal is analogue to the mid scale of 
28 kΩ or 120 kΩ on a measuring instrument.

/midscale
e output

Lower value 
Analogue output 
A1
0 mA
4 mA
0 µA
0 V
2 V

Upper value
Analogue output 
A2
20 mA
20 mA
400 µA
10 V
10 V

10 kΩ 1 MΩ

I/U20 mA / 400 µA
10 V

0 mA / 4 mA
0 V / 2 V

1 k

1 
M

100

10
0 

k

Ω
28 kΩ

120 kΩ

100 Ω 1 MΩ

I/U20 mA / 400 µA
10 V

0 mA / 4 mA
0 V / 2 V

120 kΩ28 kΩ

KM - RSKM

1

1

0.7 Description of the  analogue output

0.7.1 Mode
he following values can be set for the operating mode of the analogue output.

10.7.2 Midscale
Select the appropriate m

Calculation of the insula

•Device error The status of the output changes in the event of an inter-
nal device error.

•Common alarm The status of the output changes on the occurrence of any 
alarm and fault messages (Iso. Alarm 1 & 2, DC- / DC+ 
Alarm, symmetrical alarm, connection and device faults).

•Measurement ended The status of the output changes at the end of the initial 
measurement.

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

Current output

•0-20 mA Permissible load ≤ 600 Ω

•4-20 mA Permissible load ≤ 600 Ω

•0-400 μA Permissible load ≤ 4 kΩ

Voltage output

•0-10 V Permissible load ≥ 1 kΩ

•2-10 V Permissible load ≥ 1 kΩ

DC+ Alarm Symmetrical alarm DC- Alarm

 % 25 % 50 % 75 % 100 %

M+

X1 X1
A

M+

X1 X1

V

•Linear

•28 kΩ

•120 kΩ

RSKM= 28 kΩ or 120 kΩ
A3= Measured analogu
RF= Insulation in kΩ

RF  = (A2 - A1) * RS

  A3 - A1

0. Settings
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1
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0.7.3 Function
elect the appropriate setting for function . The following parameters can be set:

•Insulation value Depending on the measured insulation value, an ana-
logue current or voltage signal is provided at the output.

•DC shift Depending on the measured DC shift, an analogue current 
or voltage signal is provided at the output. This setting can 
only be used when Linear is selected in the menu "Mid-
scale"..

DC+ Alarm Symmetrical alarm DC- Alarm

 % 25 % 50 % 75 % 100 %
 V/2 V
 mA/4 mA 
 µA

10 V
20 mA

400 µA

0. Settings
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1
L+

L-

PE

Type: AGH150W-4
Nominal voltage: DC 0…1760 V
Relative uncertainty: 15 % min. +/- 5 kΩ

Art. No.: B 98 018 006

OMETER® is operated with a coupling device, this device
 specified in the commissioning assistant during commis-

 or in the device menu later on.
43

Risk of electric shock!  
The coupling device is operated with high voltage, which can be
life-threatening in case of direct contact. Make sure that only elec-
trically skilled persons work on or with the device. Read the operat-
ing manual of the coupling device carefully. 

DANGER
1.  Coupling devices

1.1 Connection using the AGH150W-4(DC) 

If a coupling device is selected during the commissioning or in the
device menu, the ISOMETER® automatically sets the system type to
3AC. This setting must not be changed.

US

6A

Position the terminal cover and click it into place.

If the IS
must be
sioning
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1
L1

L2

L3

N

PE

Type: AGH150W-4
Nominal voltage: 3(N)AC 0…1150 V
Relative uncertainty: 15 % min. +/- 5 kΩ
Art. No.: B 98 018 006

1

4

1.2 Connection using the AGH150W-4 (3(N)AC)

Risk of electric shock!  
The coupling device is operated with high voltage, which can be
life-threatening in case of direct contact. Make sure that only elec-
trically skilled persons work on or with the device. Read the operat-
ing manual of the coupling device carefully. 

US

6A

Position the terminal cover and click it into place.

DANGER

1. Coupling devices
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1
L1

L2

L3

N

PE

Type: AGH204S-4
Nominal voltage/with rectifier: AC 0…1300 V
Nominal voltage/ without rectifier: AC 0…1650 V
Relative uncertainty:15 % min. +/- 5 kΩ
Art. No.: B 914 013

1

5

1.3 Connection using theAGH204S-4

Risk of electric shock!  
The coupling device is operated with high voltage, which can be
life-threatening in case of direct contact. Make sure that only elec-
trically skilled persons work on or with the device. Read the operat-
ing manual of the coupling device carefully. 

Mit
Strom-
richter

Ohne
Strom-
richter

US

6A

Position the terminal cover and click it into place.

DANGER

1. Coupling devices
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1
L1

L2

L3

N

PE

3AC3(N)AC

Type: AGH520S
Nominal voltage: AC 0…7200 V
Relative uncertainty: 15 % min. +/- 5 kΩ
Art. No.: B 913 033

1

6

1.4 Connection using the AGH520S

Risk of electric shock!  
The coupling device is operated with high voltage, which can be
life-threatening in case of direct contact. Make sure that only elec-
trically skilled persons work on or with the device. Read the operat-
ing manual of the coupling device carefully. 

 
 

 
 

US

6A

Position the terminal cover and click it into place.

DANGER

1. Coupling devices
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1
L1

L2

L3

N

PE

Type: AGH676S-4
Nominal voltage: AC 12 kV
Relative uncertainty: 15 % min. +/- 5 kΩ
Art. No.: B 913 055

1

7

1.5 Connection using the AGH676S-4

Risk of electric shock!  
The coupling device is operated with high voltage, which can be
life-threatening in case of direct contact. Make sure that only elec-
trically skilled persons work on or with the device. Read the operat-
ing manual of the coupling device carefully. 

US

6A

Position the terminal cover and click it into place

DANGER

1. Coupling devices
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12.  Diagrams

12.1 Response time profile power circuits

12.2 Response time profile control circuits

Ce ≤ 150 µF

Ce ≤ 50 µF

Ce ≤ 20 µF

Ce ≤ 5 µF

Ce ≤ 1 µF

Response time as a function of the response value (Ran) and system leakage 
capacitance (Ce) according to IEC 61557-8 (Un = AC 690 V, fn = 50 Hz)
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Response value Ran [kΩ]

Ce ≤ 150 µF

Ce ≤ 50 µF

Ce ≤ 20 µF

Ce ≤ 5 µF

Ce ≤ 1 µF

Response time as a function of the response value (Ran) and system leakage 
capacitance (Ce) according to IEC 61557-8 (Un = AC 690 V, fn = 50 Hz)
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2.3 Response time profile generator

2.4 Response time profile high capacitance

Ce ≤ 5 µF

Ce ≤ 1 µF

Response time as a function of the response value (Ran) and system leakage 
capacitance (Ce) according to IEC 61557-8 (Un = AC 690 V, fn = 50 Hz)
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100001000100101
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Response value Ran [kΩ]

Ce ≤ 1000 µF

Ce ≤ 500 µF

Ce ≤ 150 µF

Ce ≤ 50 µF

Ce ≤ 20 µF

Ce ≤ 5 µF

Ce ≤ 1 µF

Response time as a function of the response value (Ran) and system leakage 
capacitance (Ce) according to IEC 61557-8 (Un = AC 690 V, fn = 50 Hz)
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2. Diagrams
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0

2.5 Response time profile inverter > 10 Hz

2.6 Response time profile inverter < 10 Hz

Ce ≤ 20 µF

Ce ≤ 5 µF

Ce ≤ 1 µF

Response time as a function of the response value (Ran) and system leakage 
capacitance (Ce) according to IEC 61557-8 (Un = AC 690 V, fn = 50 Hz)
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Response value Ran [kΩ]

Response time as a function of the response value (Ran) and system leakage 
capacitance (Ce) according to IEC 61557-8 (Un = AC 690 V, fn = 50 Hz)
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Ce ≤ 20 µF

Ce ≤ 5 µF

Ce ≤ 1 µF

2. Diagrams
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1
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2.7 Relative uncertainty

Ce

0.1 1 10 100 1000 10000 100000

Relative uncertainty as a function of the response value (Ran) and system leakage 
capacitance (Ce) according to IEC 61557-8 (Un = AC 690 V, fn = 50 Hz)
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Ce ≤ 1000 µF

Ce ≤ 1 µF

2. Diagrams
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Reference LED indicators

 to the IT sys-

Chapter 5
ALARM 1 + ALARM 2 
flash alternately

 (PE)
Chapter 5

ALARM 1 + ALARM 2 
flash in common 
mode

SERVICE lights up

requency in 

o considera-
Chapter 10.1/
menu 1.2

ice/see menu 

buffer for 
Chapter 8/menu 5.2

Chapter 10.5

SERVICE lights up
52

13.  Alarm messages

Alarm message Description Actions

Check L1-L2-L3 for correct 
connection!

No low-resistance connection 
between the line conductors

• Check the wiring of the terminals L1/+, L2 and L3/-
tem
• Press the test button
• Check mains voltage
• Check the fuses

Check E-KE connections for 
interruptions. 

No low-resistance connection 
between the terminals  E and KE to 
earth (PE)

• Check the wiring of the terminals E and KE to earth
• Press the test button

Service mode active!
The device is in maintenance condi-
tion

• Contact Bender Service

Profile does not suit the 
application!

Wrong profile selected for this appli-
cation

• Check measured system capacitance resp. system f
the Info menu
• Select another profile taking the characteristics int
tion

No DHCP server found!
Connection problem at the Ethernet 
interface

• Check cable connection at the Ethernet interface.
• Check the DHCP server's availability.
• Check the DHCP's interface configuration in the dev
5.3.2.1

Check time and date!
Time and date have not yet been 
set.

• Set local time and date (in case of voltage failure a 
three days)

Load at Dig. Out too high! 
IL ≤200 mA @ 0…+55°C

The sum of the external loads to X1 is 
too high, or operation is outside the 
temperature limit 0…+55 °C

• Check load at X1.+, X1.Q1 and X1.Q2
• Check ambient temperature

Device error x Internal device error
• Press the test button
• Switch the supply voltage on and off
• Contact Bender Service
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Ran = 10 kΩ) and Ce = 1 μF according to IEC 61557-8 ............................................
................................................................. profile dependent, typ. 4 s (see diagrams)
...........................................................................................................0…120 s (0 s)*

.......................................... profile dependent, ±10 V, ±50 V (see profile overview)

......................................................................................................................≤ 403 μA

...................................................................................................................... ≥ 124 kΩ

fg .................................................................................................................. ≤ 1200 V
nce Ce ...................................................................... profile dependent, 0…1000 μF

.................................................................................................................10…460 Hz

............................................................................................................. ±1 % ±0.1 Hz

.............................................................................................................AC 25…690 V
al coupling device)..............................................................................AC 25…690 V
...........................................................................................................DC 25…1000 V
...............................................................................................................AC/DC > 10 V
.................................................................................................................. ±5 % ±5 V
.................................................................................................................0…1000 μF
............................................................................................................ ±10 % ±10 μF
......................................................................................................... DC, 30…460 Hz
ent of Ce ..................... depending on the profile and coupling mode, typ. > 10 kΩ

 40 mm
...........................................................................................................0.1 kΩ…20 MΩ

ON (operation LED) ........................................................................................................................................................green
........................................................................................................................... yellow
........................................................................................................................... yellow
........................................................................................................................... yellow
53

Response values
Response value Ran1 (Alarm 1) .......................................................................................................1 kΩ…10 MΩ (40 kΩ)*
Response value Ran2 (Alarm 2) .......................................................................................................1 kΩ…10 MΩ (10 kΩ)*
Relative uncertainty (acc. to IEC 61557-8) dependent on the profile, ±15 %, at least  ±1 kΩ
Hysteresis ....................................................................................................................................................25 %, mind. 1 kΩ

SERVICE..............................................
ALARM 1............................................
ALARM 2............................................
4.  Technical data

4.1 Data in tabular form
)* = Factory setting

nsulation coordination
ated insulation voltage (IEC 60664-1) ..................................................................................................................... 1000 V
ated impulse voltage (IEC 60664-1) .............................................................................................................................8 kV
vervoltage category ........................................................................................................................................................... III
ollution degree (Un <690 V) ..............................................................................................................................................3
ollution degree (Un <1000 V) ............................................................................................................................................2
rotective separation (reinforced insulation) between............ (A1, A2) - (11, 12, 14) - (21, 22, 24) - [(L1/+, L2, L3/-),
.................................................................................................................................................................. (E, KE), (X1, ETH)]
oltage test, routine test (IEC 61010-1)...................................................................................................................... 4.3 kV

upply voltage
upply via A1/+, A2/-:
upply voltage range Us........................................................................................................................ AC/DC 100…240 V
olerance of US .......................................................................................................................................... AC -15…+10 %
.................................................................................................................................................................. DC -15…+15 %
requency range of Us .................................................................................................................................DC, 47…460 Hz
ower consumption typically 50 Hz (460 Hz)......................................................................5.7 W/20 VA (7.9 W/45.5 VA)
upply via X1:
upply voltage Us .......................................................................................................................................................DC 24 V
olerance of Us........................................................................................................................................... DC -20…+25 %

T system being monitored
ominal system voltage range Un ...................................................................................................................AC 0…690 V
.......................................................................................................................................................................DC 0…1000 V
olerance of Un ................................................................................................................................................AC/DC +15 %
requency range of Un...................................................................................................................................DC, 1…460 Hz

Time response
Response time tan at RF = 0.5 x Ran (
...........................................................
Startup delay Tstartup .........................

Measuring circuit
Measuring voltage Um ......................
Measuring current Im ........................
Internal resistance Ri ,Zi.....................
Permissible extraneous DC voltage U
Permissible system leakage capacita

Measuring ranges
Measuring range fn ...........................
Tolerance measurement of fn ...........
Voltage range measurement of fn ....
Measuring range Un(without extern
...........................................................
Voltage range measurement of Un...
Tolerance measurement of Un..........
Measuring range Ce...........................
Tolerance measurement of Ce...........
Frequency range measurement of Ce
Min. insulation resistance measurem

Display
Graphic display 127 x 127 pixel, 40 x
Display range measured value..........

LEDs
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D
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c
V
M
M

A
N
O
F
C
T

I
F
In
D
M
C
C
IP
N
B
F

S
In
D
C
C

.......................................................................................................................X1.A, X1.B

...............................................................................120 Ω, can be connected internally

....................................................................................................................1…90 (3)*

..................................................................................................  2 changeover contacts

..................................................................................... N/C operation*/N/O operation

........................... None, Alarm 1, Alarm 2, connection fault, Alarm DC-, Alarm DC+,
ulation fault, device error, common alarm, measurement complete, device inactive
........................... None, Alarm 1, Alarm 2, connection fault, Alarm DC-, Alarm DC+,
ulation fault, device error, common alarm, measurement complete, device inactive
erating conditions, number of cycles ............................................................... 10.000

..................................................................... AC-13 / AC-14 / DC-12 / DC-12 / DC-12

............................................................................230 V / 230 V / 24 V / 110 V / 220 V

........................................................................................ 5 A / 3 A / 1 A / 0.2 A / 0.1 A
 NN ....................................................................................................................... 250 V
 NN ....................................................................................................................... 160 V
.................................................................................................. 1 mA at AC/DC ≥ 10 V

............................................................................................................ IEC 61326-2-4 (1

................................................................................................................-25…+55 °C

................................................................................................................-40…+85 °C

................................................................................................................-25…+70 °C
acc. to IEC 60721: 
..........................................................3K5 (except condensation and formation of ice)
................................................................................................................................. 2K3 
................................................................................................................................ 1K4 

ons acc. to IEC 60721: 
................................................................................................................................ 3M4
................................................................................................................................ 2M2
) .............................................................................................................................. 1M3
..................................................................................................................≤3000 m NN

1

4

igital inputs 
umber ................................................................................................................................................................................. 3
perating mode, adjustable...............................................................................................................active high, active low
unctions........................................................................................none, test, reset, start measurement, deactivate device
oltage ...................................................................................................................... Low DC -3…5 V, High DC 11…32 V

igital outputs
umber ................................................................................................................................................................................. 2
perating mode, adjustable active, passive
unctions none, Alarm 1, Alarm 2, connection fault, Alarm DC+, Alarm DC-, symmetrical insulation fault, device error, 
ommon alarm, measurement complete, device inactive
oltage passive ........................................................................................................ DC 0…32 V, active DC 0/19.2…32 V
ax. current internal sum X1........................................................................................................................... max. 200 mA
ax. current external per channel ...........................................................................................................................max. 1 A

nalogue output
umber ................................................................................................................................................................................. 1
perating mode........................................................................................................... linear, midscale point 28 kΩ/120 kΩ
unctions......................................................................................................................................... insulation value, DC shift
urrent, voltage 0...20 mA (< 600 Ω), 4…20 mA (< 600 Ω), 0…400 μA (< 4 kΩ), 0…10 V (>1 kΩ), 2…10 V (>1 kΩ)
olerance related to the current/voltage final value ............................................................................................... ± 20 %

nterfaces
ield bus:
terface/protocol ............................................................................................................... web server/Modbus TCP/BCOM
ata rate.......................................................................................................................................10/100 Mbit/s, autodetect
ax. number of Modbus requests ............................................................................................................................ <100/s

able length ............................................................................................................................................................ ≤ 100 m
onnection .......................................................................................................................................................................RJ45
 address ................................................................................................................................DHCP/manual* 192.168.0.5*
etwork mask .............................................................................................................................................. 255.255.255.0*
COM address ...................................................................................................................................................... system-1-0
unction ......................................................................................................................................... communication interface

ensor bus:
terface/protocol ............................................................................................................................................. RS-485/BMS
ata rate...............................................................................................................................................................9.6 kBaud/s
able length .......................................................................................................................................................... ≤ 1200 m
able: twisted pair, one end of shield connected to PE:.......................................................................  J-Y(St)Y min. 2x0.8

Connection terminals .....................
Terminating resistor ........................
Device address, BMS bus.................

Switching elements
Number of switching elements ......
Operating mode ..............................
Contact 11-12-14............................
...............................symmetrical ins
Contact 21-22-24............................
...............................symmetrical ins
Electrical endurance under rated op
Contact data acc. to IEC 60947-5-1:
Utilisation category .........................
Rated operational voltage ..............
Rated operational current ..............
Rated insulation voltage ≤ 2000 m
Rated insulation voltage ≤ 3000 m
Minimum contact rating .................

Environment/EMC 
EMC ..................................................
Ambient temperatures:
Operating temperature ...................
Transport..........................................
Long-term storage ..........................
Classification of climatic conditions 
Stationary use (IEC 60721-3-3) ......
Transport (IEC 60721-3-2)..............
Long-time storage (IEC 60721-3-1)
Classification of mechanical conditi
Stationary use (IEC 60721-3-3) ......
Transport (IEC 60721-3-2)..............
Long-term storage (IEC 60721-3-1
Area of application ..........................

4. Technical data
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r
fl
fl

O
O
M
D
D
D
S
E
F
D

.......................................................................................................................... < 390 g

nt from the standard version
acc. to IEC 60721: 
................................................................................................................-40…+70 °C
.......................................................3K5 (condensation and formation of ice possible)
ons acc. to IEC 60721: 
................................................................................................................................ 3M7

estic environment this product may cause radio interference in which case the user
easures.

W“ feature increased shock and vibration resistance. The 
ith a special varnish to provide increased protection 
ss and moisture.

d certifications
n developed in compliance with the following standards:

0413-8)

nation sensor variant iso685 with FP200:
uirements of Option "W" will only be fulfilled when the sen-
iant iso685 is mounted on DIN rail and connected to the
ia the patch cable.

fer to Quickstart FP200.

only for iso685-D
B 91067010

1

5

onnection
onnection type....................................................................................... pluggable screw terminal or push-wire terminal
crew-type terminal:
ominal current ........................................................................................................................................................... ≤10 A
ightening torque ..................................................................................................................... 0.5…0.6 Nm (5…7 lb-in)
onductor sizes ....................................................................................................................................................AWG 24-12
tripping length.............................................................................................................................................................7 mm
igid/flexible................................................................................................................................................... 0.2…2.5 mm²
exible with ferrules, with/without plastic collar ......................................................................................0.25…2.5 mm²
ultiple conductor, rigid .................................................................................................................................. 0.2…1 mm²
ultiple conductor, flexible........................................................................................................................... 0.2…1.5 mm²
ultiple conductor, flexible with ferrule without plastic sleeve................................................................... 0.25…1 mm²
ultiple conductor, flexible withTWIN ferrule with plastic sleeve .............................................................. 0.5…1.5 mm²

ush-wire terminal:
ominal current ........................................................................................................................................................... ≤10 A
onductor sizes ....................................................................................................................................................AWG 24-12
tripping length.......................................................................................................................................................... 10 mm
igid/flexible................................................................................................................................................... 0.2…2.5 mm²
exible with ferrules, with/without plastic collar ......................................................................................0.25…2.5 mm²
ultiple conductor, flexible withTWIN ferrule with plastic sleeve .............................................................. 0.5…1.5 mm²

ush-wire terminals X1:
ominal current ............................................................................................................................................................. ≤8 A
onductor sizes ....................................................................................................................................................AWG 24-16
tripping length.......................................................................................................................................................... 10 mm
igid/flexible................................................................................................................................................... 0.2…1.5 mm²
exible with ferrule without plastic sleeve .................................................................................................0.25…1.5 mm²
exible with TWIN ferrule with plastic sleeve ..........................................................................................0.25…0.75 mm²

ther
perating mode .................................................................................................................................  continuous operation
ounting display oriented, cooling slots must be ventilated vertically

egree of protection internal components .................................................................................................................... IP40
egree of protection terminals ....................................................................................................................................... IP20
IN rail mounting acc. to........................................................................................................................................ IEC 60715
crew fixing..................................................................................................................................3 x M4 with mounting clip
nclosure material ...........................................................................................................................................polycarbonate
lammability class ............................................................................................................................................................ V-0
imensions (W x H x D)...........................................................................................................................108 x 93 x 110 mm

Weight .............................................

Option "W" data differe
Classification of climatic conditions 
Operating temperature ...................
Staionary use (IEC 60721-3-3) .......
Classification of mechanical conditi
Stationary use (IEC 60721-3-3) .....

1) This is a class A product. In a dom
may be required to take adequate m

14.2 Option "W"
Devices with the suffix "
electronics is covered w
against mechanical stre

14.3 Standards an
The ISOMETER® has bee

• DIN EN 61557-8 (VDE 

Combi
The req
sor var
FP200 v
Also re

4. Technical data
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1

*

A

*

nents

shock and vibration resistance 3K5, 3M7; -40…+70 °C
t

Type Art. No.

ments 

A, 0…20 mA
re)

7204-1421 B 986 763

9604-1421 B 986 764

9620-1421 B 986 841

unting
FP200 B 9106 7904

FP200W B 9106 7904W

 FP200)

Supply voltage:
AC 100…240 V; 47…460 Hz
DC 24 V, 100…240 V

B 91067110

 FP200)

Supply voltage:
AC 100…240 V; 47…460 Hz
DC 24 V, 100…240 V

B 91067110W

1

6

4.4 Ordering details

 Option "W": Increased shock and vibration resistance 3K5, 3M7; -40…+70 °C

ccessories

 included in the scope of delivery

Suitable system compo

* Option "W": Increased 
** SKMP = midscale poin

Type Supply voltage US Art. No.

iso685-D
AC 100…240 V; 47…460 Hz
DC 24 V, 100…240 V

B 91067010

iso685W-D*
AC 100…240 V; 47…460 Hz
DC 24 V, 100…240 V

B 91067010W

Combination
iso685-S + FP200

AC 100…240 V; 47…460 Hz
DC 24 V, 100…240 V

B 91067210

Combination
iso685W-S + FP200W*

AC 100…240 V; 47…460 Hz
DC 24 V, 100…240 V

B 91067210W

Description Art. No.

iso685 Mechanical accessories comprising: 
Terminal cover and 2 mounting clips*

B 91067903

iso685 Plug kit, screw terminals* B 91067901

iso685 plug kit, with push-wire terminals B 91067902

IP65 cover forf FP200 B 98060005

BB bus 6TE B 98110001

Description

Suitable measuring instru
SKMP**: 28 kΩ,120 kΩ
Current values: 0…400 µ
(additonal information he

Display for front plate mo

iso685-S
(only in combination with

iso685W-S*
(only in combination with

4. Technical data

http://www.bender-de.com/fileadmin/products/doc/Messinstrumente-9604-7204-7220-9620_DB_de.pdf
http://www.bender-de.com/fileadmin/products/doc/Messinstrumente-9604-7204-7220-9620_DB_de.pdf
http://www.bender-de.com/fileadmin/products/doc/Messinstrumente-9604-7204-7220-9620_DB_de.pdf
http://www.bender-de.com/fileadmin/products/doc/Messinstrumente-9604-7204-7220-9620_DB_de.pdf
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