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1.1 H

To make
have us
these sy

DAN

WARN

 and advice
ail for all Bender products

 customer applications

365 Tage von 07:00 - 20:00 Uhr [MEZ/UTC +1])

el. and Fax in Germany only)
rvice.com

lacement service for Bender products
 and analysing Bender products
e for Bender devices 
es
e repair service,  replacement devices at no extra cost
 (technical issues) 
, -785* (sales)

ice.com

 to the following address:

 1.2.3  Customer service
ucts
tting, maintenance, troubleshooting 

lation in the building (power quality test, EMC test, 

s
 -762* (technical issues)/
(sales)

r-service.com

. - 16:00 p.m. , Fr 07:00 a.m. - 13:00 p.m.
CAUTION

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

On-site service for all Bender prod
    • Commissioning, parameter se

    • Analysis of the electrical instal
thermography)

    • Training courses for customer
Telephone: +49 6401 807-752*,

+49 6401 807-753* 
Fax: +49 6401 807-759
E-mail: fieldservice@bende
Internet: www.bender.de

* Mo-Thu 07:00 a.m
Important informationportant information

ow to use this manual

 it easier for you to understand and revisit certain sections in this manual, we 
ed symbols to identify important instructions and information. The meaning of 
mbols 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. 

GER

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

ING

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 support

 1.2.1  End customer support
Technical support by phone or e-m
    • Questions concerning specific
    • Commissioning
    • Troubleshooting
Telephone: +49 6401 807-760 (
Fax: +49 6401 807-259

0700BenderHelp (T
E-mail: support@bender-se

 1.2.2  Repair
Repair, calibration, update and rep
    • Repairing, calibrating, testing
    • Hardware and software updat
    • Delivery of replacement devic
    • Extended guarantee,  in-hous
Telephone: +49 6401 807-780*

+49 6401 807-784*
Fax: +49 6401 807-789
E-mail: repair@bender-serv

Please send the devices for repair
Bender GmbH, Repair-Service,
Londorfer Straße 65,
35305 Grünberg
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1.3 T
Bender 
The dat

1.4 D
Bender 

For soft
Teil von
Erzeugn
censing
delivery
(Zentral
Electron
for the s

Sale and

1.5 S
The dev
spray an
ensured

1.6 W
Warrant
exclude
    • Improper use of the device.
    • Inco
    • Fail

com
    • Una
    • Non
    • Rep

app
    • Cat
    • Mo

ufac

the safety instructions, must be observed by all person-
more, the rules and regulations that apply for accident
st be observed.

 and laws governing the disposal of this device. Ask 
ow to dispose of the old equipment. 

nd electronic equipment (WEEE directive) and the di-
 hazardous substances in electrical and electronic 

 in the European Community. In Germany, these poli-
 "Electrical and Electronic Equipment Act" (ElektroG). 
plies:

ment are not part of household waste. 

e not part of household waste and must be disposed 
lations.

quipment from users other than private households 
arket after 13 August 2005 must be taken back by the 

f properly. 

sal of Bender devices, refer to our homepage at

er-de.com -> Service & Support.
rrect mounting, commissioning, operation and maintenance of the device.
ure to observe the instructions in this operating manual regarding transport, 
missioning, operation and maintenance of the device.
uthorised changes to the device made by parties other than the manufacturer.
-observance of technical data.
airs carried out incorrectly and the use of replacement parts or accessories not 
roved by the manufacturer.

astrophes caused by external influences and force majeure.
unting and installation with device combinations not recommended by the man-
turer.
Important informationnt information

raining courses
is happy to provide training regarding the use of test equipment. 
es of training courses and workshops can be found on the Internet at 

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

elivery conditions
sale and delivery conditions apply. 

ware products, the "Softwareklausel zur Überlassung von Standard-Software als 
 Lieferungen, Ergänzung und Änderung der Allgemeinen Lieferbedingungen für 
isse und Leistungen der Elektroindustrie" (software clause in respect of the li-
 of standard software as part of deliveries, modifications and changes to general 
 conditions for products and services in the electrical industry) set out by the ZVEI 
verband Elektrotechnik- und Elektronikindustrie e.V.) (German Electrical and 
ic Manufacturers' Association) also applies. Amending the “General Conditions 
upply of Products and Services of the Electrical and Electronics Industry” (GL)*

 delivery conditions can be obtained from Bender in printed or electronic format.

torage
ices must only be stored in areas where they are protected from dust, damp, and 
d dripping water, and in which the specified storage temperatures can be 
.

arranty and liability
y and liability claims in the event of injury to persons or damage to property are
d if they can be attributed to one or more of the following causes:

This operating manual, especially 
nel working on the device. Further
prevention at the place of use mu

1.7 Disposal
Abide by the national regulations
your supplier if you are not sure h

The directive on waste electrical a
rective on the restriction of certain
equipment (RoHS directive) apply
cies are implemented through the
According to this, the following ap

    • Electrical and electronic equip

    • Batteries and accumulators ar
of in accordance with the regu

    • Old electrical and electronic e
which was introduced to the m
manufacturer and disposed o

For more information on the dispo

www.bend
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2.  Sa

2.1 G
Part of t
structio

2.2 W

If the de
ards and
used as

2.3 D

DAN

Make sure that the basic settings meet the requirements of the IT system.

ilt in accordance with state-of-the-art technology and 
 However, the use of such devices may introduce risks 
hird parties and/or result in damage to the EDS44x or 

 may endanger safety. Do not make any unauthorised 
 parts and optional accessories recommended by the 
re to observe this requirement can result in fire, electric 

ave access to or contact with the EDS44x.

early legible. Replace damaged or illegible signs imme-

e used to locate insulation faults in unearthed DC, AC 
tems (IT systems). Depending on the locating current 
ms can be monitored within the range from AC 42 to 

1000 V; DC systems, within the range from DC 24 to 1500 V. An AC residual current can be 
z, 100 mA…20 A (EDS440) or 42 Hz…60 Hz, 

ly with the product standard IEC 61557-9.

ation system) consists of an EDS44x insulation fault lo-
r. EDS44x insulation fault locators detect locating cur-

ting current injector via measuring current 
cordingly. 

tions due to excessive locating current on sensitive

ting current flowing between the IT system and earth
ller faults in sensitive system parts, such as PLC or relays.
vel of the locating current is compatible with the system
WARNING

Children and the public must not have access to and contact with the
EDS44x.

CAUTION

Make sure that the operating voltage is correct!
Prior to insulation and voltage tests, the EDS44x must be disconnected from
the IT system for the duration of the test. In order to check the correct con-
nection of the device, a function test has to be carried out before starting
the system.

indicated in the range 42 Hz…1 kH
100 mA…2 A (EDS441). 

Devices of the EDS44x series comp

An EDS system (insulation fault loc
cator and a locating current injecto
rent signals generated by the loca
transformers and evaluate them ac
Safety instructionsfety instructions

eneral safety instructions
he device documentation in addition to this manual is the enclosed "Safety in-
ns for Bender products".

ork activities on electrical installations

vice is used outside the Federal Republic of Germany, the applicable local stand-
 regulations must be complied with. The European standard EN 50110 can be 

 a guide.

evice-specific safety information

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

GER

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.

The EDS440-x and EDS441-x are bu
the recognised safety regulations.
to the life and limb of the user or t
other property. 
Use the EDS44x only:
    • As intended
    • In perfect working order

Immediately rectify any faults that
changes and only purchase spare
manufacturer of the devices. Failu
shock and injury. 

Unauthorised persons must not h

Reference signs must always be cl
diately.

2.4 Intended use

EDS44x insulation fault locators ar
and three-phase power supply sys
injector, AC and three-phase syste

CAUTION

Risk of malfunc
system parts!
An excessive loca
may cause contro
Ensure that the le
to be monitored.
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12 mea
can be l
by, up t

The sca
file.

Intende
    • The
    • Com

In order
tings m
ating co
technic

Any oth

2.5 R
The EDS
current 
the insu
    • One
    • The
    • The

tanc
    • The

pag
    • The

100
    • Alo

ble 
EDS

ring operation. 

t function on each connected EDS44x regularly. There 

en press the "TEST" button on the front panel of the 

 connected to the EDS44x
n iso685 device via the BS bus.

nd international standards, which require regular test-
ng with the amplitude, the frequency of the residual current influences the relia-
detection of the locating current. With regard to this, observe the "Fault curve 
440" on page 51 and the "Fault curve EDS441" on page 51.
Safety instructionsstructions

suring current transformers can be connected for each EDS44x. Up to 50 EDS44x 
inked via BS bus (Bender sensor bus, RS-485 interface with BS protocol) and there-
o 600 outgoing circuits can be monitored. 

nning time for all measuring channels is at least 6 seconds, depending on the pro-

d use also implies:
 observation of all information in the operating manual
pliance with test intervals

 to meet the requirements of applicable standards, customised parameter set-
ust be made on the equipment in order to adapt it to local equipment and oper-
nditions. Please heed the limits of the area of application indicated in the 

al specifications.

er use than that described in this manual is regarded as improper.

equirements for reliable insulation fault location
44x has the task of locating the insulation fault downstream of the measuring 
transformer RFd. To do this, it must reliably detect the locating current caused by 
lation fault. This is only possible under the following conditions:
 current transformer must be connected to each activated channel.
 locating current IL is within the specific range. See chapter 14, Technical data
 upstream capacitances CLu must be at least as high as the downstream capaci-
es CLd.

 system leakage capacitance must not be too high (refer to "Diagrams" on 
e 41 )
 residual current can be within the following range: 100 mA…10 A (EDS440) or 
 mA…1 A (EDS441). 

2.6 Periodic verification
The EDS system monitors itself du

We recommend to activate the tes
are several ways to start a test:
    • Select standard display and th

EDS44x
    • Press an external TEST button
    • Send a TEST command from a

Observe the applicable national a
ing of electrical equipment.
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3.  Fu

3.1 F

 3.1.1
    • Insu
    • Mai
    • Dio
    • Sys

 3.1.2
The stan
410):20
be elim
this insu

 3.1.3
The insu
sensitiv
The EDS

EDS
440

EDS
441

ily adjustable to the given circumstances
rs available in various sizes and versions

ies W…, WR…, WS… measuring current transformers
y channels
table

ocators in the system, 600 measuring channels
2…10 mA, EDS441 0.2…1 mA
ent with configurable response value
 contact each
le

ing circuits
 address range 2…79
trol and visualisation systems possible.

nication via BS bus

nication via BB bus

ication possible

unication via BS bus
n the device. 

Limited parameterisation via the device possible. 

unication via BS bus
 device. 
evice possible. 
0

* High response sensitivity with large system leakage capacitances
** In combination with CTAF...SET series measuring current transformers

IΔL = 0.2…1 mA
Control circuits
Digital inputs and 
outputs

IΔL = 0.2…1 mA
Control circuits
No internal 
voltage supply

IΔL = 0.2…1 mA*
Control circuits
W…AB current 
transformers
Digital inputs and 
outputs

 ! = Limited compatibility + comm
Display of all messages on the
No parameter setting via the d
Functionnction

eatures

 Areas of application
lation fault location in AC, 3(N)AC and DC IT systems

n circuits and control circuits in industrial plants and ships
de-decoupled DC IT systems in power plants
tems for medical locations

 Standards
dard for unearthed power supplies (IT systems) DIN VDE 0100-410 (VDE 0100-

07-06 (IEC 60364-4-41:2005, modified) requires that the first insulation fault is to 
inated with the shortest practicable delay. EDS systems enable fast localisation of 
lation fault.

 System variants
lation fault locators EDS440-x and EDS441-x differ depending on their response 

ity. The EDS440-x is suitable for main circuits. 
441-x can be used in control circuits and in circuits in medical locations.

-L -S -LAB-4 -LAF-4

Channel LED
BS bus
IΔL = 2…10 mA
Main circuits
Digital inputs and 
outputs

No channel LED
BB bus
IΔL = 2…10 mA
Main circuits
No internal 
voltage supply

Channel LED
BS bus
IΔL = 10 mA **
Main circuits
Digital inputs and 
outputs

Channel LED
BS bus

No channel LED
BB bus

Channel LED
BS bus

 3.1.4  System properties
    • Universal system concept
    • Modular design, therefore eas
    • Measuring current transforme
    • CT connection monitoring
    • 12 measuring channels for ser
    • Optional extension by 12 rela
    • Fault memory behaviour selec
    • Up to 50 EDS insulation fault l
    • Response sensitivity: EDS440 
    • AC residual current measurem
    • Two alarm relays with one N/O
    • N/O or N/C operation selectab
    • External test/reset button
    • Central display of faulty outgo
    • Serial interface RS-485, BS bus
    • Connection to higher-level con

 3.1.5  Compatibility
Legend:

BS bus: Full compatibility, commu

BB bus: Full compatibility, commu

◊ = Full compatibility, no commun

# = Limited compatibility + comm
Limited display of messages o
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3.1.5.1

3.1.5.2

3.1.5.3

Device

EDS440
EDS440
EDS441
EDS441
EDS441
EDS441
EDS460
EDS460
EDS461
EDS461
EDS150
EDS151
EDS195

Device

W…/WR
WS…
W/WS 8

W…AB

CTAF…

Device

COM46
COM46
IOM441
CP700
MK2430
IRDH57
iso685-x
isoMED
PGH183
PGH185

EDS441-L EDS441-S EDS441-LAB EDS440-LAF
EDS440-L EDS440-S EDS441-L EDS441-S EDS441-LAB EDS440-LAF

0 ! ! ! !
5 ! ! ! !
-S ! ! ! ! ! !

! ! ! !
# #

5 # #
-p BS bus BB bus BS bus BB bus BS bus BS bus

427 ◊
◊ ◊

◊ ◊
Functionn

Combination of insulation fault locators 

Current transformers and measuring clamps

Other Bender devices

EDS440-L EDS440-S EDS441-L EDS441-S EDS441-LAB EDS440-LAF

-L BS bus ◊
-S ◊ BB bus
-L BS bus ◊
-S ◊ BB bus
-LAB BS bus
-LAF BS bus
/490L BS bus ◊
/490D BS bus ◊
/491L BS bus ◊
/491D BS bus ◊

BS bus ◊
BS bus ◊

P ◊ ◊ ◊ ◊

Type EDS440-L/S EDS441-L/S EDS441-LAB EDS440-LAF

…/
Type A ◊

000 Type A ◊ ◊
Type 
AB

◊

SET Type A ◊

PGH186 ◊ ◊

Device EDS440-L EDS440-S
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3.2 O
When a
starts th

In the e
which is
lation fa
cating c
the syst
current 

The loca
tude an
system 

The loca
lation fa
fault an
ed by th
the con

Locatin

The length of the pulse and pause intervals depends on the system conditions (RF, Ce).

e data sheet "Technical aspects

ter "Technical aspects when using insulation fault lo-

 depending on the system leakage capacitance
ystem leakage capacitances may cause false indication
rrent.
ent of the locating current injector is limited. Due to this
istance of the insulation fault may be lower than the val-
e indicated locating current.

lanning it must be observed that there are no system
cating current can cause harmful reactions even in un-

ulation faults
nditions, symmetrical insulation faults located down-
asuring current transformer are not detected. Low-fre-
currents (e.g. caused by converters) may prevent

from being detected if their frequency is identical or al-
the test pulse frequency of the locating current injector.
er components
ult location can be disturbed by components, loads or
ithin an IT system. Thus, secure localisation may not be

l circumstances or false tripping may occur.
Functionn

perating principle of the EDS system
n insulation monitoring device detects the occurrence of an insulation fault, it 
e insulation fault location.

vent of a first insulation fault, an undefined residual current flows in IT systems, 
 primarily defined by the system leakage capacitances and the value of the insu-
ult. The basic idea of insulation fault location is therefore generating a defined lo-
urrent IL that flows through the insulation fault. The locating current is driven by 
em voltage and can be located in the faulty outgoing circuit using the measuring 
transformer.

ting current is generated by the locating current injector. It is limited in ampli-
d time. The amplitude depends on the size of the existing insulation fault and the 
voltage. It is limited depending on the settings.

ting current flows from the locating current injector via the live lines to the insu-
ult position taking the shortest way. From there, it flows through the insulation 

d the PE back to the locating current injector. This locating current pulse is detect-
e measuring current transformers on the insulation fault path and signalled by 

nected insulation fault locator.

g pulse pattern:

x s

y s

x s

y s

For further information, refer to th

main catalogue part 1" in the chap
cation systems".

Measured value
The influence of s
of the locating cu
The locating curr
limitation, the res
ue signalled by th
Project planning
During project p
parts where the lo
favourable cases.
Symmetrical ins
Under certain co
stream of the me
quency residual 
insulation faults 
most identical to 
Influence by oth
The insulation fa
EMC influences w
possible under al
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3.3 S

P

A1/+

EDS44x

US

iso685-D-P

r
 device with an integrated locating current injector
em

nsformers

stream of the measuring current transformer
uctor or equipotential bonding conductor
munication
Functionn

chematic diagram EDS system

X1

 

 
 

 

 
  

 IT-System

 

 

O K

R(an)  40kΩ/10kΩ

O K
>20 MΩ>20 MΩGH ON

A2/- L1/+ L3/-L2 KE    E

I  L I  nEDS440

ISOSCAN®

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

l l

A1 A2

US

L1
L2

PE

RF

IL

IL

Un

Load with an
insulation fault

Legend

EDS44x Insulation fault locato
iso685-D-P Insulation monitoring
Un Voltage source IT syst
Us Supply voltage
W Measuring current tra
IL Locating current
RF Insulation fault down
PE Protective earth cond
BS bus BS bus for device com
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4.  De

4.1 E

      14 23      24

  7      8       9     10     11    12

I  nI  L

l7 l8 l9 l10 l11 l12

k7 k8 k9 k10 k11 k12

121

6

TEST

MUTE

RESET

     14 23      24

  7      8       9     10     11    12

I  nI  L

l7 l8 l9 l10 l11 l12

k7 k8 k9 k10 k11 k12

12

6

TEST

MUTE

RESET

-1

>3sADDR.

RESET

+1

+10

TEST

12

6

+40
ode
4

13 X1

l l

71

SLAVE ADDRESS

CHANNELS

1110987

3 4 521

n∆IALARM 

L∆IALARM 

SERVICE

COM

ON
CHANNELS / ADDR.

1110987

3 4 521

+10 +20
Addr. M

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON
Device overviewvice overview

xternal dimensions EDS44x-x and IOM441-S

ON

48,5 mm62,5 mm
71,7 mm

93 m
m

45
 m

m
4.2 View EDS440-S

4.3 View EDS440-L

13

1       2       3       4      5       6     l
k

ISOSCAN®
EDS440

l1 l2 l3 l4 l5 l6

k1 k2 k3 k4 k5 k6

71

SLAVE ADDRESS

CHANNELS

110987

3 4 521

n∆IALARM 

L∆IALARM 

SERVICE

COM

ONON

1       2       3       4      5       6     l
k

ISOSCAN®
EDS440

l1 l2 l3 l4 l5 l6

k1 k2 k3 k4 k5 k6
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4.4 C

Cha
O

CO
SERVI

ALAR
ALAR

I/O inte

A1

Su
vo

Co

ntrol panel EDS44x-S

 5 l6 l7 l8 l9 l10 l11 l12

5 k6 k7 k8 k9 k10 k11 k12

6 7 8 9 10 11 12

L

13     14 23     24

I  L I  n

5       6       7      8       9     10     11    12

13      14  23      24

X3 - rear side
BB bus interface
for ISOMETER® 
iso 685(W)-x-P
13     14 23     24

I1 I2 A B
M+ BA

Termination 
 RS-485 interface

Connector 23 | 24

Connector 13 | 14

Alarm relay 2

Alarm relay 1
Device overviewverview

onnections and control panel EDS44x-L

ISOSCAN®
EDS440 I  L I  n

7 6 5

3

8

4

2

0
1

6

5

34 2

0
1

9

8

TEST

MUTE

RESET

ALARM 

ALARM 

ON

COM

SERVICE

CHANNELS
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121110987

1 2 3 4 5 6

9 7

I∆L

I∆n
-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

 l1 l2 l3 l4 l5 l6 l7 l8 l9 l10 l11 l12

k1 k2 k3 k4 k5 k6 k7 k8 k9 k10 k11 k12

l l

 

A1/+    A2/-
 1 2 3 4 5 6 7 8 9 10 11 12

L

nnel LEDs
N LED
M LED

CE LED
M LED
M LED

X1
rface

k1 - 12 |  l1 - 12

Connection 

TEST button

RESET button

ADDR. button

+10 step

+1 step

-1 step

current transformers

/+  A2/-

pply
ltage Us

nnection 

4.5 Connections and co

ON

l1 l2 l3 l4 l

k1 k2 k3 k4 k

 

 1 2 3 4 5

ISOSCAN®
EDS440

l
k

1       2       3       4      

ON LED
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6

he devices are suitable for the following installation methods:
  • Distribution panels according to DIN 43871
  • Quick DIN rail mounting according to IEC 60715
  • Screw mounting using M4 screws
Mountingounting

eneral instructions

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

GER

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 mounting and connecting the device, make sure that the in-
stallation has been de-energised. Observe the rules for working on elec-
trical installations.

Cable lengths
Install the measuring current transformers according to the instructions
in the respective data sheet of the measuring current transformer. When
connecting the measuring current transformers, it is essential that the
maximum cable lengths are observed.

Application in railway vehicles/DIN EN 45545-2:2016
If the horizontal or vertical distance to adjacent components which do
not meet the requirements in table 2 of DIN EN 45545-2 is less than 20 mm
or less than 200 mm respectively, they are to be regarded as grouped. 
Refer to DIN EN 45545-2 chapter 4.3 Grouping rules.

5.2 Installation clearanc
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5.3 S
1. Fix 

illus

2. Dril
tem

3. Fix 

10
0 

m
m

g
ounting clips manually or using a tool as illustrated below. 

 on the DIN rail. 

ntil it clicks into place.

click!
36 mm

Ø M4
Mountingg

crew mounting
the two mounting clips provided with the device manually or using a tool as 
trated below. 

l the mounting holes for the M4 thread according to the dimensioned drilling 
plate. 

the EDS44x using two M4 screws. 

10
7,

3 
m

m

5.4 DIN rail mountin
1. Fix one of the provided m

2. Snap the EDS44x securely

3. Push the mounting clip u
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5.5 C
The BB b
The BB 
EDS44x
both de
rail. For

oltage supply

ltage supply
pplied via an external power supply unit, the back-up
nnection "A1/+ A2/-" must be selected in such a way that
r supply unit is able to trip the DC-compatible back-up

up fuse of 650 mA/T is recommended when using a 24-V
t (min. 1 A).

6 7 8 9 10 11 12

L

= AC/DC 24...240 V 
When the BB bus is mounted, the EDS44x must always be mounted on
the right side of the ISOMETER®.
Error codes
In the case of the EDS44x-L variant, error codes of the BB bus are indicat-
ed by means of a combination of the SERVICE LED and various flashing
channel LEDs. See  "Device error, BB bus error" on page 28.
Mountingg

onnection of the BB bus
us is an interface that enables Bender devices to communicate with each other. 

bus can be used with an ISOMETER® and a maximum of two EDS44x or one 
-S and one IOM44-S. For this purpose, the BB bus is installed at the rear side of 
vices and afterwards, both devices are mounted next to each other on the DIN 

 further information, refer to the quick-start guide enclosed to the BB bus PCBs.

Voltage supply via BB bus
Sensor variants that are additionally connected to the ISOMETER®, e.g.
EDS44x-S, do not require additional supply voltage when the devices are
connected to the BB bus via X3.
Number of devices to be connected
A maximum of two EDS44x-S or one EDS44x-S with one IOM441-S can be
connected to an ISOMETER®.
Mounting

5.6 Connection to the v

Back-up fuse vo
If the device is su
fuse Fback-up at co
the feeding powe
fuse.
Example: A back-
power supply uni

1 2 3 4 5

Us

A1/+

F

A2/-
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5.7 C

5.8 C

A

o define the first and the last device in the bus system.

-12/l1-12 interface

 a bus OFF All devices between the first 
and the last device in the bus

23     2413     14

OFF ON
R

OFF ON
R

7 8 9 10 11 12

L

l 12l 11l 10l 9 8

k12k11k10k 9 8

l1 Measuring current 
transformer 1

k1

l2 Measuring current 
transformer 2

k2

l3 Measuring current 
transformer 3

k3

larm relay 1 13 N/O contact Alarm relay 2 23 N/O contact14 24

k 1 k 2 kk 7k 6k 5k 4k 3
Mountingg

onnection of the X1 interface

onnection of the relays

I1 Input 1 M+ Dig. current output
I2 Input 2 T Ground
A RS-485 A (input) A RS-485 A (output)
B RS-485 B (input) B RS-485 B (output)

The EDS44x-L is connected via the X1 plug.  
The EDS44x-S does not feature an X1 interface and can only be connected
via the BB bus.

23     2424 23 213     144 13  1
BAM+

BAI2I1
OFFOFFOFF ONONON

R I1 I2 A B

A BM+

BBBAA++M+M

BBBBAAAAI22I1

23  2413  14

OFFOFFOFF ONONON
R

23 2413 14

5.9 BS bus termination

Activating a terminating resistor t

5.10 Connection of the k1

ON First and last device in

BBBAA++M+M

BBBBAAAAI22I1

1 2 3 4 5 6

l 1 l 2 ll 7l 6l 5l 4l 3
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 5.10.1

For insu
WR… (r

A1

 series measuring current transformers to 

tion of measuring current transformers
measuring current transformers can be connected to an
power supply unit.

t
41-LAB-4 operates exclusively with a locating current of
A. Therefore, selecting the current range > 500 mA on
nt transformer is not suitable for measuring locating

 < 5 mA. 

AB b
a

CT1

 

l1k1

+12V GND -12V

A1 A1 A2A2

+12 V -12 VGND

AN420

41-LAB-4

WXS ...

k:
l:

-12 V:
GND:

+12 V:

Yellow
Green
Black
Brown
Red

WXS…colour code: 
interchanged on the EDS44x.
Live conductors and measuring current transformers
You must ensure that all live conductors are routed through the measur-
ing current transformer. Do not route any existing PE conductors or
shields of shielded cables through the measuring current transformer!
Standard measuring current transformers are not suitable for the EDS44x
system and must not be used. An accurate measurement result can only
be obtained if these notes are observed.
For further information regarding measuring current transformers, refer
to the respective data sheets.

Power consump
A maximum of 6 
AN420 or AN110 

Locating curren
The EDS4
max. 5 m
the curre
currents
Mountingg

 Connection of W…, WR…, WS… series measuring current 
transformers
lation fault location, the measuring current transformers of the W… (closed), 
ectangular) and WS… (split-core) series are used. 

Connection of W…, WR…, WS… series measuring current trans-
formers
Terminals 1 and 2 as well as terminals 3 and 4 of the measuring current
transformer are bridged internally. The connections k and l must not be

A2
 

L1

L2

K1
K2

L

L

K KL

k

l

CTAC 2

k

l

CTAC 1

 5.10.2  Connection of W…AB
EDS441-LAB-4

W...

A1 A2

l1

k1

EDS4
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 5.10.3

For insu
are used

Locating current

A1 A
The EDS440-LAF-4 operates exclusively with a locating current > 10 mA.
Mountingg

 Connection of CTAF…SET series measuring current transformers to 
EDS440-LAF-4
lation fault location, the measuring current transformers of the CTAF…SET series 
. 

2
 

L1

L2

K1
K2

2
Text

1
1

2

EDS440-LAF-4

CTAF CTAF CTAF
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5.11 W

* Comm

23      24

0     11    12

I  nI  L

10 l11 l12

10 k11 k12

-1

>3sADDR.

RESET

+1

+10

TEST

L+

L–

PE

Load
g

iring diagram to DC system with ISOMETER® iso685-D-P

unication between iso685-x-P and EDS44x-L only via BS bus (RS-485). 

PGH ON

A1/+ A2/- L1/+ L3/-L2 KE    E

iso685-D-P EDS44x-L

13      14

1       2       3       4      5       6       7      8       9     1l
k

ISOSCAN®
EDS440

l1 l2 l3 l4 l5 l6 l7 l8 l9 l

k1 k2 k3 k4 k5 k6 k7 k8 k9 k

l l

CHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

Un

US US
LoadFback-up

Fback-up

BS bus *
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5.12 W

For syst . 
Recomm

23      24

     11    12

I  nI  L

0 l11 l12

0 k11 k12

-1

>3sADDR.

RESET

+1

+10

TEST

L1

L2

PE

Load
g

iring diagram to AC system with ISOMETER® iso685-D-P

ems > 690 V and with overvoltage category III a fuse for the connection to the system to be monitored must be provided
endation: 2A fuses. * Communication between iso685-x-P and EDS44x-L only via BS bus (RS-485). 

PGH ON

A1/+ A2/- L1/+ L3/-L2 KE E

iso685-D-P

13      14

1       2       3       4      5       6       7      8       9     10l
k

ISOSCAN®
EDS440

l1 l2 l3 l4 l5 l6 l7 l8 l9 l1

k1 k2 k3 k4 k5 k6 k7 k8 k9 k1

l l

CHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

EDS44x-L

Un

US US
LoadFback-up

Fback-up

BS bus *
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5.13 W

* Comm

23      24

     11    12

I  nI  L

0 l11 l12

0 k11 k12

-1

>3sADDR.

RESET

+1

+10

TEST

L1

L2

L3
N
PE

Load
g

iring diagram to 3(N)AC system with ISOMETER® iso685-D-P

unication between iso685-x-P and EDS44x-L only via BS bus (RS-485). 

PGH ON

A1/+ A2/- L1/+ L3/-L2 KE E

iso685-D-P

13      14

1       2       3       4      5       6       7      8       9     10l
k

ISOSCAN®
EDS440

l1 l2 l3 l4 l5 l6 l7 l8 l9 l1

k1 k2 k3 k4 k5 k6 k7 k8 k9 k1

l l

CHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

EDS44x-L

Un

US US
LoadFback-up

Fback-up

BS bus *
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5.14 C

* Comm

13      14 23      24

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

I  nI  L
ISOSCAN®

EDS440

l1 l2 l3 l4 l5 l6 l7 l8 l9 l10 l11 l12

k1 k2 k3 k4 k5 k6 k7 k8 k9 k10 k11 k12

l l

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

EDS44x-L

L1

L2

L3
N
PE

U Us

LoadLoad

Fback-up
g

onnection example: ISOMETER® iso685-D-P, EDS440-S, IOM441-S and EDS440-L

unication between iso685-x-P and EDS44x-L only via BS bus (RS-485). 

L1/+ L3/-L2 KE    

X1

A1/+ A2/-

PGH ON

IT-System

OK

R(an)  40kΩ/10kΩ

OK
>20 MΩ>20 MΩ

iso685-D-P

I  L I  nEDS440

ISOSCAN®

ON

EDS44x-S

IOM441-S

ON

IOM441

Un

s Us

Fback-up

BS bus *

LoadLoad

External
signal
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6.  Di

6.1 O

6.2 O

-1

e device is ready for operation during power up. 
 the device is turned on.
tion test is carried out every hour. During the test, the "ON" 

 quickly while the device communicates via the RS-485 inter-

n, the LED flashes to indicate that the locating current 
: During the pulse phase, the LED is lit; during the pause, it 

se can last up to one minute. Therefore, no constant "flash-
een. The LED lights up continuously for the pulse time of 

ither when there is a device error, a connection fault of the 
ers or an error message e.g. due to low-frequency residual 
elds, etc.

the main alarm. The LED lights when an insulation fault is 
ne of the measuring channels. 
p if the set response value for residual currents is 
 for the response value is 10 A for the EDS440 and 1 A for 

ght up: 
insulation fault is detected on the respective measuring 
l current alarm. 

lash: 
f the measuring current transformer, the channel LED 

ng insulation fault location, the channel LED flashes quickly 

ers the self test of the device. In the address assignment 
in steps of ten. (+10)
ry using the RESET button. The fault memory can only be 
ault has been eliminated. 
de, the address can be set in steps of one. (+1)
nds activates the address assignment mode. In the 
e address can be set in steps of one (+1 and –1) and steps 

present tens counter by means of the channel LEDs 10, 11 
6

10
7 Pressing the TEST button trigg

mode, the address can be set 
8 You can reset the fault memo

reset if it is activated and the f
In the address assignment mo

9 Pressing the button for 3 seco
address assignment mode, th
of ten (+10).

10 Addr. Mode: Indication of the 
and 12. 
Display and alarm messagessplay and alarm messages

perating and display elements EDS44x-S

perating and display elements EDS44x-L

ON1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

1211109887

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

6

7

8

9

1

2

3

4

5

1 The "ON" LED flashes until th
The "ON" LED lights up when
A current transformer connec
LED flashes.

2 The "COM/ADDR." LED flashes
face. 
During insulation fault locatio
injector is sending out a pulse
is not lit.
In the LAB procedure, the pul
ing" of the COM LED can be s
up to 1 minute.

3 The "SERVICE" LED lights up e
measuring current transform
currents, external magnetic fi

4 The "ALARM IΔL" LED signals 
detected (EDS function) on o

5 The "ALARM IΔn" LED lights u
exceeded. The factory setting
the EDS441.

6 The channel LEDs "1"…"12" li
A channel LED lights up if an 
channel or if there is a residua
The channel LEDs "1"…"12" f
If there is a connection fault o
flashes slowly (1 Hz).
If there is an interference duri
(2 Hz).
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6.3 S
The valu
values o

 6.3.1
In the o
green o
TER®.

 6.3.2
In the o
no alarm
Only th
sulation

re directly indicated on the control panel of the device, 
DS44x-S are displayed on the respective ISOMETER®.

ge are:
ent exceeded, device errors, measuring current trans-
rrent transformer connection faults and an interfer-

M IΔL)
 a measuring channel, (EDS function), the "ALARM IΔL" 

he channel on which the fault was detected, lights up. 

n the display of the ISOMETER®.

ded (ALARM IΔn)

gh the measuring current transformer is continuously 
idual current is too high, a successful insulation fault 

he EDS441x is only suitable for frequencies in the 50/60
Hz range.
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SLAVE ADDRESS

CHANNELS

121110987

3 4 5 621

TEST

MUTE

RESET

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

1211109887

3 4 5 621

+10 +20 +40
Addr. Mode
ONON

ISOSCAN®
EDS440 I  L I  n

TEST

MUTE

RESET

ALARM 

ALARM 

ON

COM

SERVICE

CHANNELS

SLAVE ADDRESS

121110987

1 2 3 4 5 6

1 7

I  L I  n

I∆L

I∆n

ISOSCAN®
EDS440 I  L I  n

ISOSCAN®
EDS440

71

SLAVE ADDRESS

CHANNELS

121110987

3 4 5 621

TEST

MUTE

RESET

n∆IALARM 

L∆IALARM 

SERVICE

COM

ON

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON
The residual current flowing throu
measured and displayed. If the res
location is not possible. 
Display and alarm messages and alarm messages

tandard display in the operating mode
es of the EDS44x-L are mainly displayed via the connected ISOMETER® and the 
f the EDS44x-S are only displayed via the connected ISOMETER®.

 Standard display EDS44x-S
perating mode, the EDS44x waits for the insulation fault location to start. The 
peration LED "ON" lights up. All messages are indicated via the connected ISOME-

 Standard display EDS44x-L
perating mode, the EDS44x waits for the insulation fault location to start. There is 

 on any of the 12 channels. The EDS44x-L displays its slave address on demand. 
e green operation LED "ON" lights up. While the device communicates or the in-
 fault location is in progress, the "COM" LED flashes additionally.

ONON

ISOSCAN®
EDS440 I  L I  n

6.4 Alarm messages

Alarm messages of the EDS44x-L a
while the alarm messages of the E

Possible causes of an alarm messa
    • Insulation faults, residual curr

former faults or measuring cu
ence.

 6.4.1  Insulation fault (ALAR
If an insulation fault is detected on
LED (main alarm) and the LED of t

In addition, the fault is indicated o

 6.4.2  Residual current excee

This function of t

n∆IALARM 

L∆IALARM 

SERVICE

COM

ON

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON
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If the re
tion, the

fault is i

 6.4.3
The "SE
respond

In the e
ing ISOM

rror
channel LEDs light up if there is a BB bus error. 

ws the meaning of the displayed errors. 

 6.4.5  Device error, failure BS bus master
ultaneously and continuously. 

Channel 
LED
EDS44x-L

s connection IOM441-S 
ection IOM left OR more than one IOM)

2

tection boot loader/MFD 6

6

asurement equipment HW 6

to address assignment 7

AN bus device missing 7

s communication 7

e/Overvoltage int. DC 24 V 8
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SLAVE ADDRESS

CHANNELS

121110987

3 4 5 621

TEST

MUTE

RESET

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

1211109887

3 4 5 621

+10 +20 +40
Addr. Mode

71

SLAVE ADDRESS

CHANNELS

121110987

3 4 5 621

TEST

MUTE

RESET

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode
ETER®. Please have it at hand for the Bender service. Service and COM LED light up sim

n∆IALARM 

L∆IALARM 

SERVICE

COM

ON

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON
Display and alarm messages and alarm messages

sidual current (RCM function) is exceeded, the "ALARM IΔn" LED lights up. In addi-
 LED of the channel on which the fault was detected lights up. Furthermore, the 

ndicated on the display of the ISOMETER®. 

 Connection fault of the current transformers 
RVICE" LED lights up if there is a connection fault of the CTs. In addition, the cor-
ing channel LED flashes.

vent of a device error, an error code is additionally displayed on the correspond-

71

SLAVE ADDRESS

CHANNELS

121110987

3 4 5 621

TEST

MUTE

RESET

n∆IALARM 

L∆IALARM 

SERVICE

COM

ON

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

12111010987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

71

SLAVE ADDRESS

CHANNELS

121110987

3 4 5 621

TEST

MUTE

RESET

n∆IALARM 

L∆IALARM 

SERVICE

COM

ON

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 63 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

 6.4.4  Device error, BB bus e
The "SERVICE" LED and individual 

The following error code table sho

Error code 
BS bus channel 
1

Meaning

2.00
Faulty BB bu
(either conn

6.32 No write pro

6.52 No flash lock

6.72 Incorrect me

7.61 Error CAN au

7.62 Necessary C

7.63 Error CAN bu

8.42 Undervoltag

n∆IALARM 

L∆IALARM 

SERVICE

COM

ON

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON
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 6.4.6
In the e
for exam

 6.4.7
The aco
sages:
    • TES
    • Alar
    • Con
    • Insu

The aco
all alarm
Display and alarm messages and alarm messages

 Error message 
vent of an error message, the LED of the respective channel flashes. An error can, 

ple, be caused by low-frequency residual currents, external magnetic fields, etc.

 Acoustic alarm message
ustic alarm (buzzer) can be manually assigned to the following visual alarm mes-

T 
m IΔL;  Alarm IΔn 
nection fault;  Device error 
lation fault location; Common alarm

ustic alarm can be deactivated by pressing the RESET button. For an overview of 
 messages, refer to "Alarm messages" on page 40.

71

SLAVE ADDRESS

CHANNELS

121110987

3 4 5 621

TEST

MUTE

RESET

n∆IALARM 

L∆IALARM 

SERVICE

COM

ON

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

12111010987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON
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7.  Co

7.1 B
Before s
ered:
    • The

dev
    • The

ren
exc

    • The
    • Any

the
    • Reg

The
D-P

CAUT

of all devices connected to the BS bus or the BB bus. 
the EDS44x. Subsequently, the "ON" LED lights up con-

ion faults and device errors via the ISOMETER®. If the 
e respective device error message is indicated on the 

LARM IΔL" or "ALARM IΔn", which lights up (see "Alarm 

 fault messages on the EDS44x can be displayed via the ISO-

y measuring current transformers not being connected. 
transformer connections. Disconnect the channels that are 
the ISOMETER®.

essages may temporarily not be available due to syn-
esses on the BS bus. However, if the cause of the alarm
 messages reappear after a few seconds.
0

Commissioningmmissioning

efore switching on
witching on the EDS44x, make sure that the following aspects have been consid-

 connected supply voltage US matches the information on the nameplates of the 
ices.
 maximum permissible nominal insulation voltage of the used measuring cur-
t transformers and the ISOMETER® with integrated locating current injector is not 
eeded.
 PE conductor is not routed through the measuring current transformer.
 magnetic fields that are nearby and could cause interference when mounting 

 measuring current transformers have been taken into account.
arding the BS bus node address settings, no address has been assigned twice. 
 ISOMETER® with an integrated locating current injector (e.g. ISOMETER® iso685-
) has been set as master.

ION

Risk of overcurrent!
Devices connected to the analogue output must have a suitable protec-
tive circuit against overcurrent to protect the device in the event of a de-
fective analogue output.

Start the cyclic test of the EDS44x at regular intervals to ensure that the re-
lays work and switch correctly. (e.g. once a year)

7.2 Switching on
1. Switch on the supply voltage 

First, the "ON" LED flashes on 
tinuously.

2. Eliminate all displayed insulat
response value is exceeded, th
EDS44x-L by the alarm LED "A
messages" on page 40). 

         – Further information regarding
METER®. 

         – Device errors may be caused b
Check the measuring current 
not required in the menu of 

Pending alarm m
chronisation proc
persists, the alarm
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7.3 Steps f
Inbetriebnahm

Inbet
ISO

1
Gerät ansc
Anschluss
dokumen

2
Versorgun
zuschalten

3
Netzspann

4
Inbetriebn
durchlauf

5
Selbsttest

6

Funktions
geeignete
von Netz n
Größe: 50
werts Alar

7

Widerstand entfernen Wandleranschlusstest Max. Prüfstrom im ISOME--

8
„
e
W

Funktionsprüfung mit 
geeignetem Widerstand 
von Netz nach Erde, 
Größe: 50 % des Ansprech-
werts Alarm 2
Widerstand entfernen

ISOMETER® und EDS44x 
sind funktionstüchtig und 
richtig angeschlossen.

Inbetriebnahme
 EDS44x

Inbetriebnahme  
ISOMETER® mit EDS44x
erfolgt 10-minütig. 
Anzeige durch blinkende 
ON-LED

TER®-Menü einstellen
EDS -> Allgemein -> 
Strom
* EDS440x: 10…50 mA
* EDS441x: 1…5 mA

BS address = 1 Master“ 
instellen (entspricht 
erkseinstellung)

Ggf. weitere Ein-stellun-
gen für EDS44x im ISOME-
TER®-Menü EDS 
vornehmen
Commissioning

or commissioning ISOMETER® and EDS44x
e-Schema iso685-x-P mit EDS44x 
riebnahme 
METER®

Inbetriebnahme
 EDS44x

Inbetriebnahme  
ISOMETER® mit EDS44x

hließen gemäß 
bild und Gerä-te-
tation

Gerät und Mess-stromwan-
dler anschlie-ßen gemäß 
Anschlussbild und Geräte-
dokumenta-tion

Versorgungsspannung 
aller Geräte abschalten

gsspannung Versorgungsspannung
zuschalten

Verbindung von EDS zum 
ISOMETER®
* EDS44x-L: über BS-Bus
* EDS44x-S: über BB-Bus

ung zuschalten Die ON-LED blinkt beim 
Einschalten, bis das Gerät 
betriebsbereit ist

Versorgungsspannung 
aller Geräte zuschalten

ahme-Assistent 
en

BS-Adresse über die 
ADDR-Taste des EDS44x-L 
einstellen. Anzeige durch 
Kanal-LEDs

EDS-Modus im ISOME--
TER® -Menü einstellen
EDS -> Allgemein -> 
Modus

 des ISOMETER®s Beseitigen aller ggf. 
auf-tretenden Gerätefehler 
gemäß Gerätedokumenta--
tion

Suche nach einstellbaren 
Messkanälen im 
ISOMETER®-Menü
EDS -> Kanäle scannen

prüfung mit 
m Widerstand 
ach Erde, 

 % des Ansprech-
m 2

Das EDS44x ist funktion-
s-tüchtig und richtig ange--
schlossen 

Aktivieren von 
Messkanä-len im ISOME-
TER®-Menü 
EDS -> Kanal aktivieren

9

Ggf. Gruppenein-stellun-
gen anpassen

10
Das ISOMETER® 

ist funktionstüchtig und 
richtig angeschlossen.

11

Inbetriebnahme 
ISOMETER®
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8.  De

8.1 B
Der BS-B
delt es s
elten Pr
Meldun
numme

 8.1.1
Der BS-B
währen
nikation
Betrieb 

 8.1.2
Der Mas
nend be
Geräten

 8.1.3  RS-485-Spezifikation/Leitungen 
D
ie
d

A
b
v
g
K
in

VORS

 den BS-Bus ist die reine Linienstruktur. Stichleitungen 
l 1 m Länge sind zulässig. Diese Stichleitungen werden 

S-485 interface. Data transmission is binary/serial. 
transmission must be guaranteed. 

rameters are stored in virtual register addresses. Data 
and to a register address. With a write command, data 
s. The register addresses of the individual measured 
d in the manual "EDS44x Annex A" with the title "Insu-
odbus settings" at https://www.bender.de/en/service-

nd über Schalter am Gerät aktiviert (ON) oder externer 
nd zwischen den Klemmen A und B
nd über Schalter am Gerät deaktiviert (OFF)
nd über Schalter am Gerät aktiviert (ON) oder externer 
nd zwischen den Klemmen A und B

s erste und das letzte Gerät dürfen terminiert werden.
shalb alle Geräte.

2

2

2

2

� 2 2

2

3

2

ie RS-485-Spezifikation beschränkt die Leitungslänge auf 1200 m und schreibt eine lin-
nartige Leitungsführung (Daisy Chain) vor. Die Anzahl der Geräte am BS-Bus wird nur 
urch den BS-Bus-Master begrenzt. 

ls Busleitung ist eine paarweise verdrillte, geschirmte Leitung einzusetzen. Geeignet ist 
eispielsweise der Leitungstyp J-Y(St)Y n x 2 x 0,8. Der Schirm ist einseitig mit PE zu 
er-binden. Die Busleitung muss an beiden Enden mit Widerständen (120 Ω, 0,25 W) ab-
e-schlossen (terminiert) werden. Die Abschlusswiderstände werden parallel zu den 
lemmen A und B angeschlossen. In einigen Geräten sind bereits Abschlusswiderstände 
tegriert und können über den Schalter „R“ aktiviert oder deaktiviert werden.

8.2 Modbus RTU
Modbus RTU is converted on the R
Trouble-free and continuous data 

Measured values, messages and pa
can be read out with a read comm
can be written to a register addres
values and parameters can be foun
lation fault locator EDS440/441 - M
support/downloads
Device communicationvice communication 

S-Bus
us dient zur Erweiterung von Bender-Messgeräten (z. B. ISOMETER®). Dabei han-

ich um eine RS-485-Schnittstelle mit einem speziell für Bender-Geräte entwi-ck-
otokoll. Der BS-Bus überträgt Alarmmeldungen vorrangig gegenüber anderen 
gen. Weiterführende Informationen finden Sie im BS-Bus-Handbuch (Dokument--
r: D00278) unter www.bender.de/service-support/downloadbereich.

 Master-Slave-Prinzip
us arbeitet nach dem Master-Slave-Prinzip. Das Messgerät arbeitet als MASTER , 

d alle Sensorgeräte SLAVE sind. Der Master übernimmt die notwendige Kommu--
 für die Messfunktion. Er liefert auch die erforderliche Busvorspannung für den 
des BS-Busses . 

 Adressen und Adressbereiche am BS-Bus
ter hat die Adresse 1.  Alle Sensorgeräte erhalten eindeutige Adressen, die begin-
i Adresse 2, fortlaufend und lückenlos vergeben werden. Beim Ausfall von 
 ist eine Lücke von maximal 5 Adressen zulässig.

ICHT

Bei Verwendung von Schnittstellenumsetzern ist auf eine galvanische
Trennung zu achten.

Der BS-Bus ist nur eingeschränkt kompatibel mit dem BMS-Bus!

 8.1.4  Leitungsführung 
Die optimale Leitungsführung für
zu einzelnen Geräten von maxima
nicht terminiert.

Beispiele für Linienstrukturen:

Terminierung

1 Master Abschlusswidersta
Abschlusswidersta

2 Slave Abschlusswidersta
3 Slave Abschlusswidersta

Abschlusswidersta

VORSICHT

Ausschließlich da
Überprüfen Sie de

�

2

2

23

�

2 2

3

http://www.bender.de/manuals
http://www.bender.de/manuals
http://www.bender.de/manuals
http://www.bender.de/manuals
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9.  Op

9.1 R

 9.1.1

The cur
seconds. If the device is in an extended address range (80...158), the address is displayed 
w

a

Add

 is "0" (0, 10, 20, ...), the LEDs of the unit values do not 

3 s-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 6221

+10 +20 +40
Addr. Mode

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121111109877

3 4 5 621

+10 +20 +40
Addr. Mode

twice

5 times

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121111109877

3 4 5 621

+10 +20 +40
Addr. Mode

3 s
3

ith the "COM/ADDR." LED flashing and the channel LED. (see "Chapter 9.1.3 Extended 

ddress range (offset = 80)" )

Address: 82

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 6221

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

For addresses where the unit value
flash. 

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

Exit
address input
Operationeration

eading out and setting the BS address

 Reading out a BS address

rent address is displayed with the "COM/ADDR." LED lit and the channel LED for 4 

If the BS address is set to 0, the device goes into the trigger mode "au-
to". See  "Trigger function" on page 36.

ress: 2

0.5 s-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 6221

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

 9.1.2  Setting a BS address

Activate

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

address input

Address input
  is active

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

Enter
  target value

Example: 
Addr. 27
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 9.1.3

For add
flash. 

Activat
add

Cha
  addre

Exam

Exit
add

-1

addr

offse
+ add

of transmission protocols

 transmission protocol

ssion protocol

he order of the currently set transmission protocol (e.g. 
protocol) and then change the direction (e.g. from bot-
otocol). They flash twice in the order of the newly se-
 the operating mode.

 bus LED sequence Modbus

ALARM IΔn

ALARM IΔL

SERVICE

COM/ADDR.
sequence is repeated 3 times.

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

.

synchronously

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

L∆IALARM 

.

M
OB

synchronously
resses where the unit value is "0" (0, 10, 20, ...), the LEDs of the unit values do not 

ress input

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121111109877

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

3 s

The LEDs on the left flash twice in t
from top to bottom for the BS bus 
tom to top for the Modbus RTU pr
lected protocol and then switch to

n∆IALARM 
Operationon

 Extended address range (offset = 80)

e

3 s-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121110987

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ONress input

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121111109877

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

nge
ss range

ple: 

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

121111109877

3 4 5 621

+10 +20 +40
Addr. Mode

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON

10 s

. 107

t = 80
r. 27 =

9.2 Display and change 

 9.2.1  Displaying the current

 9.2.2  Changing the transmi

LED sequence BS

COM/ADDR.

SERVICE
ALARM IΔL

ALARM IΔn

Each 

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR

ON

M
O
D
-B
U
S

BS
-B
U
S

SERVICE

COM/ADDR

ON

D
-B
U
S

S-
BU

S
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9.3 R
If the fau
has bee

A RESET
    • Pre
    • Pre
    • Sen

Saved a
ergised

9.4 D
    • Pre

mes
    • To r

The buz
informa
ISOMET

9.5 R
A test ca
to start 

EDS44x
    • Sele

fron
    • Pre
    • Sen

EDS44x
    • Pre

:
 IΔn" LED light up.
n can be deactivated).

he BS bus.
" is stored in the history memory of the ISOMETER®.
p.

ust go out again, except the "ON" LED.

-1

>3sADDR.

RESET

+1

+10

TESTCHANNELS / ADDR.

1211109887

3 4 5 621

+10 +20 +40
Addr. Mode
d TEST command via BS bus or Modbus RTU.

-L and …-S:
ss TEST button on the ISOMETER®.
Operationon

esetting saved alarm messages (RESET button)
lt memory is enabled, the alarm state will remain, even after the cause of the fault 

n eliminated, until a "RESET" is carried out.

 is carried out in the following way:
ss the "RESET" button on the front panel of the EDS44x-L twice (EDS44x-L only)
ss an external RESET button connected to the EDS44x-x 
d a RESET command via the BS bus (EDS44x-x)

larm messages that are no longer pending are deleted, the alarm relay is de-en-
, the alarm LEDs go out and no alarm messages remain on the BS bus. 

eactivating the buzzer and resetting the fault message 
ss the RESET button on the EDS44x-L to mute the buzzer for the present alarm 
sage.
eset a fault message, press the RESET button again.

zer functions can be assigned in the device menu of the ISOMETER®. For further 
tion, refer to "Digital outputs of the EDS44x-L" on page 38 or to the manual of the 
ER®.

unning a test (TEST button)
n be carried out to check the device function of the EDS. There are several ways 

a test:

-L:
ct standard display on the ISOMETER® and then press the "TEST" button on the 
t panel of the EDS44x-L.

ss an external TEST button connected to the digital input

The EDS44x-L responds as follows
    • "ALARM IΔL" LED and "ALARM
    • All alarm relays switch (functio
    • An alarm message is sent on t
    • An entry with the suffix "TEST
    • All active channel LEDs light u

After finishing the test, all LEDs m

n∆IALARM 

L∆IALARM 

SERVICE

COM/ADDR.

ON
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10.  S

10.1 E
Settings
menu d

 10.1.1

10.1.1.1

Three d
ISOMET

• Manu

• auto

• 1 cycl

porarily inactive.

g current of the locating current injector in the ISOME-

urrent of 1 mA…5 mA is suitable.
urrent of 10 mA…50 mA is suitable.

OMETER® is synchronised with the measurement tech-
 is informed when to expect a locating current pulse. 
on of the locating current pulse in the event of distur-
ed e.g. by variable-speed drives, rectifiers, actuators, 
ronics.

x
x
x
x/EDS440-x
x
x/EDS440-LAF-4
x/EDS440-LAF-4

 a high current transformer inductance, a high residual
e specified frequency range and simultaneously a high
an lead to saturation effects in the current transformer
e the measurement. It is recommended to work with a
f max. 10 mA (EDS440). If the locating current is distrib-

ral parallel faults, it can be increased.

s. The EDS44x only searches for insulation faults if the 
as been started. It knows the time of the locating cur-
eded for the insulation fault location as with the set-

 there is no BS bus or Modbus RTU).
 searches for insulation faults.
0, the device goes into the trigger mode "auto".
6

During the insulation fault location process, connection and short-circuit
monitoring is temporarily inactive.

• Com Synchronisation via BS bu
insulation fault location h
rent pulse. Less time is ne
ting "auto".

• auto No synchronisation (e.g. if
The EDS44x continuously
If the BS address is set to 0
Settingsettings

DS settings on the ISOMETER®
 of the EDS44x are made via the device menu of the ISOMETER®. For a detailed 
escription, refer to the manual of the ISOMETER®.

 Locating current injector settings

Mode

ifferent start and stop conditions for insulation fault location can be set on the 
ER®:

al The EDS system can be started manually using a shortcut button or via the 
menu. Afterwards, the EDS system is permanently active, regardless of the 
insulation value and the alarm message of the ISOMETER®. The EDS system 
can be stopped manually at any time using the shortcut button or via the 
menu.
The EDS system is activated automatically as soon as the response values of 
alarm 1 and alarm 2 of the ISOMETER® fall below the limit. It remains active 
until no more insulation faults are detected. For new measurement of the 
insulation fault values by the ISOMETER®, the EDS insulation fault location is 
cyclically interrupted for approx. 5 minutes. The EDS system can be stopped 
manually at any time using the shortcut button or via the menu.

e The EDS system is automatically activated for 5 minutes
as soon as the response values of alarm 1 and alarm 2 of the ISOMETER® fall 
below the limit. After this cycle, the insulation fault location is completed. 
The EDS system can be stopped manually at any time using the shortcut 
button or via the menu.

Insulation monitoring 
During the insulation fault location process, insulation monitoring is tem-

10.1.1.2 Locating current

You can set the maximum locatin
TER®. 
    • For the EDS441-x, a locating c
    • For the EDS440-x, a locating c

 10.1.2  Trigger function
The locating current pulse of the IS
nology in the EDS44x. The EDS44x
This allows a more reliable detecti
bances. Disturbances can be caus
noise filters, PLCs, or control elect

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

A combination of
current outside th
locating current c
and thus influenc
locating current o
uted among seve
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 10.1.3
Faults th

10.2 S
The sett
menu d

 10.2.1
The EDS
ually co

10.2.1.1

You can

• on

• off

• off
• TEST
• RESET

l input can be set to the following values:

off)

s carried out on the rising edge of the digital input (low to 

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

s carried out on the falling edge of the digital input (high to 

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

ime t(on) after a switch-on signal can be set between 
100 milliseconds and 300 seconds (5 min.).

ime t(off) after a switch-off signal can be set between 
ds and 300 seconds (5 min.).

tt(on)

Reaktion
Impuls on

Reaktion

(on)

tt(on)

Reaktion Reaktion
Impuls on

 t(on)
Functions

 assign the following functions for the digital inputs:

Digital input without function.
Device self test.
Reset of fault and alarm messages.

• off The response t
100 millisecon
Settings

 Fault memory
at only occur temporarily can be saved in the ISOMETER®.

ettings of inputs and outputs of the EDS44x-L
ings of the EDS44x are done via the device menu of the ISOMETER®. For a detailed 
escription, refer to the manual of the ISOMETER®.

 Digital inputs of the EDS44x-L (I1, I2)
44x-L features two digital inputs (I1 and I2 on the X1 plug), which can be individ-

nfigured.

After eliminating the cause of fault, alarm messages remain stored until a 
RESET is carried out. This function affects alarm messages. Device error 
messages cannot be deleted.
The EDS44x exits the alarm mode as soon as the cause of fault has been 
eliminated.

low activelow active

I1 I2 A B

A BM+

10.2.1.2 Digital input mode

The operating mode for the digita

10.2.1.3 Response times t(on)/t(

•Active high An event i
high).
Response 

•Active low An event i
low).
Response 

• on The response t

Ix

X1 X1
+T

0

1

< t

Ix

X1 X1
+T

0

1

<
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 10.2.2
The EDS
can be c

10.2.2.1

The fun
to the m

10.2.2.2

The rela

10.2.2.3

Connec

The dig

If a func
current 

• N/C

• N/O

I1

M

ned to one output. The functions are linked to an OR 

e possible:

tion is not used.
s of the output changes if an insulation fault is detected 

ction) on one of the measuring channels.
s of the output changes if the residual current (RCM func-

xceeded.
s of the output changes in the event of an internal device 

s of the output changes when one of the following meas-
rent transformer connection faults occurs:

ring current transformers defective
supply cable interrupted
supply cable short-circuited
s of the output changes on the occurrence of any alarms 
 messages (IΔL alarm, IΔn alarm, connection and device 

er signals active insulation fault location.

(not for buzzer)
 in case of a faulty BS bus connection

• No master available
terchanged
ort-circuited
parated

≥ 1 Response

Function 1

Function 2

Function 3
ital current output is located at M+ of the X1 plug.

tion is assigned and active, the digital current output carries 20 mA. Otherwise no 
(0 mA) is carried.

• A/B  in
• A/B  sh
• A/B  se
Settings

 Digital outputs of the EDS44x-L
44x-L features a digital current output (0 or 20 mA), a buzzer and relays, which 
onfigured individually.

TEST function

ction test checks the switching functions of the digital outputs. This only applies 
anual test and not to the cyclic device self test.

Operating mode of the relays

y mode can be adapted to the application:

Digital current output (M+)

tion example of the digital output 

Normally closed - N/C operation contacts 13-14 / 23-24 
(The alarm relay is energised in normal operation).
Normally opened - N/O operation contacts 13-14 / 23-24 
(The alarm relay is de-energised in normal operation).

PLC
(SPS)

IN

I2 A B

A B+

10.2.2.4 Functional description

Up to three functions can be assig
operator:

The following output functions ar

• off The func
• IΔL The statu

(EDS fun
• IΔN The statu

tion) is e
• Device error The statu

error.
• Connection fault The statu

uring cur
• Measu
• Power 
• Power 

• Common alarm The statu
and fault
error).

• Insulation fault location 
active (for buzzer only)

The buzz

• BS bus malfunction Message
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10.3 Facto

Parameter

General infor

Response valu

Response valu
(IΔn)

Measuring cu

Connection m
Fault memory
Trigger mode
Bus type
Bus address

Relays

Relay K1 test
Relay K1 oper
Relay K1 func

Relay K1 func
Relay K1 func
Relay K2 test
Relay K2 oper
Relay K2 func

Relay K2 func
Relay K2

Channe

Channe
Channe
Channe

Channe

Channe

on
off
off
off

off
off
off
off

Active low
100 ms
100 ms
Test
Active low
100 ms
100 ms
Reset

Value
 function 3 off

l relays 1 to 12 (optional extension with IOM441-S)

l relays K1...12 test on
l relays K1...12 operating principle N/O
l relays K1...12  function 1 IΔL alarm

l relays K1...12  function 2 IΔn alarm

l relays K1...12  function 3 off
Settings

ry settings

Value

mation

e insulation fault location (IΔL) 0.5 mA (EDS441-x, EDS441-LAB)
5 mA (EDS440-x)
10 mA (EDS440-LAF)

e residual current measurement 10 A (EDS440-x)
1 A (EDS441-x, EDS441-LAB)

rrent transformer type Type A: EDS440-x, EDS441-x, EDS440-LAF
Type AB: EDS441-LAB

onitoring on (inactive for W…AB!)
off
com
BS bus
2

on
ating mode N/O
tion 1 IΔL alarm

tion 2 off
tion 3 off

on
ating mode N/O
tion 1 IΔn alarm

tion 2 off

Buzzer

Buzzer test
Buzzer function 1
Buzzer function 1
Buzzer function 1

Digital current output (M+)

Dig. Out test
Dig. Out function 1
Dig. Out function 2
Dig. Out function 3

Digital inputs

Dig. In 1 mode
Dig. In 1 t(on)
Dig. In 1 t(off)
Dig. In 1 action
Dig. In 2 mode
Dig. In 2 t(on)
Dig. In 2 t(off)
Dig. In 2 action

Parameter
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1

Reference

 eliminate it. see "Insulation fault (ALARM 
IΔL)" on page 27

urrent and eliminate see "Residual current 
exceeded (ALARM IΔn)" on 
page 27

SOMETER®

see "Connection fault of the 
current transformers" on 
page 28

ormers see "Connection fault of the 
current transformers" on 
page 28

 them
0

1.   Alarm messages

Alarm message Description Measures

• "ALARM IΔL" LED lights 
up

• Channel LED lights up

The set response value of the insulation level has been 
exceeded on one channel.

• Determine cause of the insulation fault and

• "ALARM IΔn" LED lights 
up

• Channel LED lights up

The set response value of the residual current has been 
exceeded on one channel.

• Determine cause of the exceeded residual c
fault.

• "SERVICE" LED lights up Internal device error • Press the TEST button
• Switch the supply voltage off and on
• Read out error code on the corresponding I
• Contact Bender service

• "SERVICE" LED lights up
• Channel LED flashes

Connection fault of the current transformers
Possible causes:
• Measuring current transformers defective
• Power supply cable interrupted
• Power supply cable short-circuited

• Replace defective measuring current transf
• Check cables

• Channel LED flashes Interferences during measurement
Possible causes:
• Low-frequency residual currents
• External magnetic fields

• Identify interference sources and eliminate

If several alarm messages appear at a time, the indication changes corre-
spondingly. In this case, the alarm LED and the channel LED of the faulty
channel light up together for approx. two seconds.
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12.  D

12.1 R
System 
rent infl

 allow easy determination of a practical response value 
ce and the EDS44x. Proceed as follows:

s (3AC, AC, DC) that match your system type.

ram with a system voltage that comes closest to the 

ge capacitance Ce of the monitored system in the ISO-
ertical line in the diagram.

c curves show the response sensitivity of the EDS sys-
2 mA, 5 mA and 10 mA set on the EDS. Values above 
e recorded.

ic curve for a response value of the EDS44x of 5 mA 
 the leakage capacitance Ce on the characteristic 
ding resistance Re on the characteristic curve. The 

cates the maximum response value that may be set on 
ice (e.g. ISOMETER® iso685-D-P). If higher response 
 are no longer reliably detected. A reliable response of 
ice is a prerequisite for starting the EDS system.

evice is to be set to a higher or lower response value, 
 the upper and lower characteristic curve as described 
eristic curves in the range between the upper and 
 be roughly estimated using the existing characteristic 

values on the insulation monitoring device and on the 
1

Diagramsiagrams

esponse sensitivity curves
type, system voltage, system frequency, leakage capacitance and locating cur-
uence the response sensitivity of the EDS system. 

Locating current
The locating current level can bet set on the ISOMETER®. In AC systems, a
reduced locating current occurs, conditioned by the system type. In con-
trast to DC systems, the factor in AC systems is 0.5 and in 3AC systems,
0.67. 
Therefore, for use in AC and 3AC systems, set the response value on the
EDS44x as follows:
Locating currentEDS Response value
25 mA EDS440-LAF 10 mA fixed
10 mA EDS440 < 5 mA
1 mA EDS441 < 0.5 mA

Response values and characteristic curves
The response values are displayed as a characteristic curve, the maximum
error can be ±50 %. The tolerances of the measuring current transformers
are included. The characteristic curves apply to the respectively indicated
nominal voltage. In the event of nominal voltage deviation, you should
calculate with a proportional modification of the response values. System
voltages that change during operation or superimposed AC currents that
differ from the system frequency (e.g. via frequency inverters) or from DC
currents may result in response values beyond the indicated ranges.

The following characteristic curves
for the insulation monitoring devi

1. Select the characteristic curve

2. From this group, select a diag
desired system voltage.

3. Determine the expected leaka
METER®. Enter this value as a v

4. The represented characteristi
tem with a response value of 
the respective curve cannot b

5. Select the middle characterist
(factory setting EDS440). Mark
curve. Read out the correspon
determined resistance Re indi
the insulation monitoring dev
values are set, insulation faults
the insulation monitoring dev

6. If the insulation monitoring d
determine the resistance R for
in point 5. Values and charact
lower characteristic curve can
curves.

7. Set the determined response 
EDS44x.
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 Characteristic curves EDS440 for 3AC systems
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 12.1.2
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 Characteristic curves EDS440 for AC systems
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 Characteristic curves EDS440 for DC systems

1 10 100 1000
Ce [μF]

0

5

10

15

20

25

30

35
2mA DC24V 
[IL=10mA]

5mA DC24V 
[IL=10mA]

10mA DC24V 
[IL=25mA]

DC 24V 

25

30

35
2mA DC60V 
[IL=10mA]

5mA DC60V 
[IL=10mA]

10mA DC60V 

DC 60V 

1 10

Rf
 [k

Ω]

0

10

20

30

40

50

60

Rf
 [k

Ω]

100

120



Diagram

EDS44x_D00201_07_M_XXDE/06.202045

Rf
 [k

Ω]

1

1

1

1

Rf
 [k

Ω]

1

1

2

2

3

3

[IL=25mA]

100 1000
Ce [μF]

2mA DC1000V 
[IL=10mA]

5mA DC1000V 
[IL=10mA]

10mA DC1000V 
[IL=25mA]

DC 1000V  
1 10 100 1000
Ce [μF]

0

50

00

50

00
Diagramss

1 10 100 1000
Ce [μF]

0

20

40

60

80

00

20

40

60
2mA DC300V 
[IL=10mA]

5mA DC300V 
[IL=10mA]

10mA DC300V 
[IL=25mA]

DC 300V  

50

00

50 2mA DC600V 
[IL=10mA]

5mA DC600V 
[IL=10mA]

10mA DC600V 

DC 600V  

1 10

Rf
 [k

Ω]

0

100

200

300

400

500

600



Diagram

EDS44x_D00201_07_M_XXDE/06.202046

 12.1.4

Rf
 [k

Ω]

1

1

2

2

Rf
 [k

Ω]

1

2

3

4

5

6

[IL=2,5mA]

100 1000
Ce [μF]

0,2mA AC230V 
[IL=2,5mA]

0,5mA AC230V 
[IL=2,5mA]

1,0mA AC230V 
[IL=2,5mA]

AC 230V 
1 10 100 1000
Ce [μF]

0

00

00

00
Diagramss

 Characteristic curves EDS441 for AC systems
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 Characteristic curves EDS441 for DC systems
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 Characteristic curves EDS441-LAB for AC systems
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 12.1.7
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 Characteristic curves EDS441-LAB for DC systems
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 12.1.8

 12.1.9
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 Response values EDS440-LAF for DC systems up to 
a system leakage capacitance of max. 100 μF:

 Response values EDS440-LAF for AC systems up to 
a system leakage capacitance of max. 100 μF:

al voltage Max. insulation fault RF
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13.  T

13.1 T
Insulati
Definitions

Supply
Outpu
Outpu
Contro

Rated volta
Overvoltage
Range of us
Rated impu

IC1/(IC
IC2/(IC
IC3/(IC

Rated insul
IC1/(IC
IC2/(IC
IC3/IC
Pollut
Pollut

Protective s
IC1/(IC
IC2/(IC
IC3/IC

Voltage tes
IC2/(IC
IC3/IC

Supply 
Supply voltage range U  EDS44...-L (…-LAB, …-LAF) ...........................................................................................AC/DC 24…240 V
S
T
F
T
P
P

R
R
R
R
R
R

EDS441........................................................................................... 100 mA…1 A 
.......................................................................................................................±5 %
.............................................................................................................. -20…0 %
.......................................................................................................................  20 %

on (I∆L) .......................................................................profile-dependent, min. 6 s
................................................................................................................ ≤ 400 ms  
onitoring ............................................................................................ max. 18 min

........................... refer to locating current injector (e.g. ISOMETER® iso685-D-P)

................................................................................................  AC 230 V, DC 220 V

.......................................................................................... AC  ±15 %, DC ±40 %
 type .................................................................................. W…, WR…, WS…
 type .............................................................................W…/8000, WS…/8000
-LAB type ..................................................................................................W…AB
......................................................................................................................... 47 Ω
...................................................................................................................... 1.5 kΩ

ers .............................................................................................................. 800 V

t transformers
...................................................................................................................0…1 m
................................................................................................................ 1…10 m
.............................................................................................................. 10…40 m
 PE on one side) ..................................................................J-Y (St) Y min. 2 x 0.8

 location IΔL 
...............................................................................................DC,  16.7…1000 Hz
40 ......................................................................................................1.5…50 mA
41 ......................................................................................................0.15…5 mA

Maximum permissible residual current .........................................................................................................refer to "Diagrams" chapter

easurement IΔn
 EDS440 ...................................................................................... 100 mA…20 A
....................................................................................................... 50…1000 Hz
 EDS441 ........................................................................................ 100 mA…2 A
........................................................................................................... 50…60 Hz

..................................................................................................................... green

.................................................................................................................... yellow

.................................................................................................................... yellow

.................................................................................................................... yellow

.................................................................................................................... yellow

.................................................................................................................... yellow
2

s
upply voltage range Us EDS44...-S............................................................................................................................................... DC 24 V
olerance of Us..................................................................................................................................................................... -20…+15 %
requency range of Us ...............................................................................................................................................DC, 50…400 Hz(1 (2

olerance of the frequency range of Us................................................................................................................................. -5…+15 %
ower consumption, typically 50 Hz (400 Hz) EDS44...-l..........................................................................≤ 4 W/7 VA (≤ 4  W, 28 VA)
ower consumption, typically (DC via BB bus) EDS44...-S ............................................................................................................. ≤ 1 W

esponse values
esponse value insulation fault location (I∆L) EDS440 ........................................................................................................... 2…10 mA
esponse value insulation fault location (I∆L) EDS441 .......................................................................................................... 0.2…1 mA
elative uncertainty (I∆L) EDS440......................................................................................................................... ±30 %, min. ±2 mA(3

elative uncertainty (I∆L) EDS441...................................................................................................................... ±30 %, min. ±0.2 mA(3

esponse value residual current measurement (I∆n) EDS440 .........................................................................................100 mA…10 A 

Measuring range residual current m
Measuring range residual current measurement (I∆n)
Rated frequency range EDS440-x ................................
Measuring range residual current measurement (I∆n)
Rated frequency range EDS441-x ................................

LEDs
ON (operation LED).......................................................
COM...............................................................................
SERVICE .........................................................................
I∆L ALARM .....................................................................
I∆n ALARM.....................................................................
1…12 channel indication ...........................................
Technical dataechnical data

abular data
on coordination acc. to IEC 60664-1/IEC 60664-3

 circuit (IC1)..................................................................................................................................................................  A1, A2
t circuit 1 (IC2).................................................................................................................................................................13, 14
t circuit 2 (IC3).................................................................................................................................................................23, 24
l circuit (IC4) ................................................................................................................... (A1, A2), (13,14)-(23,24)-(X1, X3)
ge....................................................................................................................................................................................1000 V
 category ............................................................................................................................................................................... III
e .................................................................................................................................................................... ≤ 2000 m AMSL
lse voltage
2-4) ................................................................................................................................................................................... 4 kV
3-4) ................................................................................................................................................................................... 4 kV
4) ...................................................................................................................................................................................... 4 kV

ation voltage
2-4) ..........................................................................................................................................................................  AC 250 V
3-4) .................................................................................................................................................................................250 V

4 ........................................................................................................................................................................................250 V
ion degree outside (Un < 690 V)............................................................................................................................................ 3
ion degree outside (Un > 690 < 1000 V) .............................................................................................................................. 2
eparation (reinforced insulation) between
2-4) ......................................................................................................................................Overvoltage category III, 1000 V
3-4) .......................................................................................................................................  Overvoltage category III, 300 V

4 ...............................................................................................................................................Overvoltage category III, 300 V
ts (routine test) acc. to IEC 61010-1
3-4) .......................................................................................................................................................................... AC 2.2 kV

4 ................................................................................................................................................................................. AC 2.2 kV

voltage

Response value residual current measurement (I∆n) 
Relative uncertainty (I∆n) EDS44x (42…60 Hz) .......
Relative uncertainty (I∆n) EDS44x (61…1000 Hz)...
Hysteresis ....................................................................

Time response
Scanning time for all channels insulation fault locati
Response time residual current measurement (I∆n)..
Response time for measuring current transformer m

Measuring circuit 
Nominal system voltage Un EDS440 ..........................
Nominal system voltage Un EDS441 ..........................
Tolerance of Un EDS441 .............................................
Measuring current transformers external for EDS440
Measuring current transformers external for EDS441
Measuring current transformers external for EDS44x
Load EDS440 ..............................................................
Load EDS441 ..............................................................
Rated insulation voltage measuring current transform

Connection EDS measuring curren
Single wire ≥ 0.75 mm².............................................
Single wire, twisted ≥ 0.75 mm² ..............................
Shielded cable ≥ 0.5 mm² .........................................
Recommended cable (shielded, shield connected to

Measuring ranges insulation fault
Rated frequency range................................................
Measuring range insulation fault location (I∆L) EDS4
Measuring range insulation fault location (I∆L) EDS4
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Digital 
Number.....
Operating m
Function ....
Voltage lev

Digital 
Number.....
Function ....
.................

Current ......
Tolerance ..
Load resista

Buzzer
Number.....
Function ....
.................

Interfac
Interface/p
Data rate B
Data rate M
Cable lengt
Cable: twis
Connection
Terminatin
Device add

Switchi
Number....
Operating mode........................................................................................................................................  N/C operation / N/O operation
Function co
function
Function co
function
Electrical en
Rated opera
Rated opera
Rated insul
Max. switch
Max. switch

...........................................................................................................  IEC 61326-2-4

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

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

....................................................................................................... -25 °C…+70 °C
21:
..........................................................  3K23 (no condensation, no formation of ice)
........................................................................................................................... 2K11
........................................................................................................................... 1K22
60721:
.......................................................................................................................... 3M11
............................................................................................................................ 2M4
.......................................................................................................................... 1M12

............................................pluggable screw-type terminal or push-wire terminal

......................................................................................0.5…0.6 Nm (5…7 lb-in)

................................................................................................................ AWG 24-12

.........................................................................................................................  7 mm

...........................................................................................................0.2…2.5 mm²

........................................................................................................ 0.25…2.5 mm²

..............................................................................................................0.2…1 mm²

...........................................................................................................0.2…1.5 mm²
lastic sleeve........................................................................................0.25…1 mm²
h plastic sleeve ..................................................................................0.5…1.5 mm²

................................................................................................................ AWG 24-12
Stripping length............................................................................................................................................................................... 10 mm

...........................................................................................................0.2…2.5 mm²

........................................................................................................ 0.25…2.5 mm²
h plastic sleeve ..................................................................................0.5…1.5 mm²

................................................................................................................ AWG 24-16

........................................................................................................................ 10 mm

...........................................................................................................0.2…1.5 mm²

........................................................................................................ 0.25…1.5 mm²

...................................................................................................... 0.25…0.75 mm²
ntact 13,14.. none, I∆L alarm, I∆n alarm, device error, current transformer connection fault, common alarm, BS bus mal-

ntact 23,24.. none, I∆L alarm, I∆n alarm, device error, current transformer connection fault, common alarm, BS bus mal-

durance under rated operating conditions ............................................................................................................30000 hrs.
tional voltage ............................................................................................................................................................ AC 250 V
tional current ......................................................................................................................................................................7 A

ation voltage....................................................................................................................................................................... 4 kV
ing capacity................................................................................................................................................... 300 W/2770 VA
ing voltage ................................................................................................................................................. DC 30 V/AC 277 V

rigid/flexible.............................................................
flexible with ferrule, with/without plastic sleeve...
Multiple conductor, flexible with TWIN ferrule wit
Push-wire terminals X1, X2:
Conductor sizes .......................................................
Stripping length.......................................................
rigid/flexible.............................................................
flexible with ferrule without plastic sleeve .............
flexible with ferrule with plastic sleeve...................
Technical dataal data

inputs
................................................................................................................................................................................................. 2
ode, adjustable................................................................................................................................... active high, active low

.........................................................................................................................................................................none, test, reset
el ..................................................................................................................................Low DC -5…5 V, High DC 11…32 V

current output
................................................................................................................................................................................................. 1
...................................................................................................................................none, I∆L alarm, I∆n alarm, device error, 
........................................................................... current transformer connection fault, common alarm, BS bus malfunction
.......................................................................................................................................... 0 mA DC inactive, 20 mA DC active
.......................................................................................................................................................................................±10 %
nce .................................................................................................................................................... R ≤ 500 Ω/PR ≥ 0.25 W

................................................................................................................................................................................................. 1

...................................................................................................................................none, I∆L alarm, I∆n alarm, device error, 
.......................................................................transformer connection fault, insulation fault location active, common alarm

es
rotocol...................................................................................................................................... RS-485 | BS bus | Modbus RTU
S bus........................................................................................................................................................................9.6 kBaud/s
odbus RTU..................................................................................................................... 9.6 | 19.2 | 37.4 | 57.6 | 115 kBaud/s
h ............................................................................................................................................................................... ≤ 1200 m
ted pair, one end of shield connected to PE ............................................................... recommended: J-Y (St) Y min. 2 x 0.8
.................................................................................................................................................................................. X1.A, X1.B
g resistor ............................................................................................................................  120 Ω, can be activated internally
ress, BS bus .........................................................................................................................  0, 2…79 (optional 0,  2…159)

ng elements 
............................................................................................................................................................................2 N/O contacts

Environment/EMC
EMC ..........................................................................

Ambient temperatures
Operating temperature............................................
Transport ..................................................................
Storage .....................................................................
Classification of climatic conditions acc. to IEC 607
Stationary use (IEC 60721-3-3) .............................
Transport (IEC 60721-3-2) .....................................
Long-term storage (IEC 60721-3-1).......................
Classification of mechanical conditions acc. to IEC 
Stationary use (IEC 60721-3-3) ..............................
Transport (IEC 60721-3-2) ......................................
Long-term storage (IEC 60721-3-1).......................

Connection
Connection type.......................................................
Screw-type terminals:
Tightening torque ....................................................
Conductor sizes .......................................................
Stripping length.......................................................
rigid/flexible.............................................................
flexible with ferrule, with/without plastic sleeve...
Multiple conductor, rigid .........................................
Multiple conductor, flexible ....................................
Multiple conductor, flexible with ferrule without p
Multiple conductor, flexible with TWIN ferrule wit
Push-wire terminals:
Conductor sizes .......................................................
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Other
Operating m
Mounting ..
.................

Degree of p
Degree of p
DIN rail mo
Screw fixing
Enclosure m
Flammabili
Dimensions
Weight .....
.................

"W" opt

Devices
tronics i
ical stre

Ambient te
Operating t
Transport...
Long-term
Classificatio
Stationary u
Classificatio
Stationary u

1) = At a fr
Only permanently installed devices which at least have overvoltage category CAT2 (300 V) may be connected.

2) = Only 5
3) = Residu

ications
nd international standards. The EDS44x series meets 

410)

tandards take into account the edition valid until 11/17 

ividual system components provide you with informa-
ly to that particular device.

rs

 US* Response value Art. No. 

2…10 mA B91080201
2…10 mA B91080201W

 V 2…10 mA B91080202
 V 2…10 mA B91080202W

0.2…1 mA B91080204
EDS441W-S-1 DC 24 V 0.2…1 mA B91080204W

 V 0.2…1 mA B91080205
 V 0.2…1 mA B91080205W
 V 0.2…1 mA B91080207
 V 0.2…1 mA B91080207W
 V 10 mA B91080209
0/60 Hz are permitted for UL applications.
al current effect of > 100 mA results in a greater relative uncertainty.

* Absolute values

EDS441-L-4 AC/DC 24…240
EDS441W-L-4 AC/DC 24…240
EDS441-LAB-4 AC/DC 24…240
EDS441W-LAB-4 AC/DC 24…240
EDS440-LAF-4 AC/DC 24…240
Technical dataal data

ode........................................................................................................................................................ continuous operation
........................................................................................... at an ambient temperature > 55 °C vertical mounting required

..........................................................................................................at an ambient temperature < 55 °C mounting optional
rotection internal components ......................................................................................................................................... IP40
rotection terminals ........................................................................................................................................................... IP20
unting acc. to.............................................................................................................................................................IEC 60715
 .................................................................................................................................................... 2 x M4 with mounting clip
aterial ................................................................................................................................................................polycarbonate

ty class ........................................................................................................................................................................UL 94V-0
 (W x H x D) .......................................................................................................................................................... 72 x 93 x 63 

..........................................................................................................................................................approx. 122 g (EDS44x-S)

..........................................................................................................................approx. 242 g (EDS44x-L, …-LAB, …-LAF)

ion data deviating from the standard version

 with the suffix "W" feature increased shock and vibration resistance. The elec-
s covered with a special varnish to provide increased protection against mechan-
ss and moisture.

mperatures:
emperature........................................................................................................................................................ -40…+70 °C
........................................................................................................................................................................... -40…+85 °C

 storage .............................................................................................................................................................. -25…+70 °C
n of climatic conditions acc. to IEC 60721:
se (IEC 60721-3-3) ............................................................................... 3K23 (condensation and formation of ice possible)
n of mechanical conditions acc. to IEC 60721:
se (IEC 60721-3-3) .........................................................................................................................................................3M11

equency > 200 Hz, the connection of X1 and k1-12/l1-12 must be insulated. 

13.2 Standards and certif
Observe the applicable national a
the device standards: 
    • DIN VDE 0100-410 (VDE 0100-
    • DIN EN 61557-9 (VDE 0413-9)
    • IEC 61557-9
    • DIN EN 50155 (VDE 0115-200)

Subject to change! The specified s
unless otherwise indicated.

The operating manuals for the ind
tion about the standards that app

13.3 Ordering details

 13.3.1  Insulation fault locato

Type Supply voltage

EDS440-S-1 DC 24 V
EDS440W-S-1 DC 24 V
EDS440-L-4 AC/DC 24…240
EDS440W-L-4 AC/DC 24…240
EDS441-S-1 DC 24 V
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 13.3.2

 13.3.3
Bender 

Descrip

EDS440
termina
EDS440
EDS440

BB bus 4

Type 

DI-1 PSM
(RS-485
DI-2 US
RS-485/
IOM441
AN420 (
W...AB c
AN471 (
or DI-2)
Snap-on
Snap-on

Type 

W20
W35
W60
W120
W210
WS20x3
WS50x8
WS80x1

sformers from the Bender program

 the measuring current transformers, refer to the data 

for EDS441

rmers

suring current transformers from the Bender program

meter/mm Design type Art. No. 

circular B911761 
circular B911787 
circular B911731 
circular B911732 
circular B911733 
circular B911734 
circular B911735 
rectangular B911738 
rectangular B911739 
rectangular B911740 
rectangular B911763 
split-core B911741 
split-core B911742 
split-core B911743 
split-core B911755 

meter/mm Design type Art. No. 

circular B98080009 
circular B98080017 

W60-8000 60 circular B98080027 
20 x 30 split-core B98080602
50 x 80 split-core B98080604

Internal diameter/mm Design type Art. No. 

10 circular B911759
35 circular B911756
20 x 30 split-core B911764 
50 x 80 split-core B911757 
10 circular, 6-fold B911900 
60 circular B98080018
120 circular B98080028
210 circular B98080034

0 20 x 30 split-core B98080601
0 50 x 80 split-core B98080603
20 80 x 120 split-core B98080606

Alternative mea

WS20x30-8000 
WS50x80-8000 

Type 

W10/8000 
W1-35/8000 
WS20x30/8000 
WS50x80/8000 
W10/8000-6 
Technical dataal data

 Accessories

 Measuring current transformers for EDS440
measuring current transformers

tion Art. No.

/441 mechanical accessories comprising:
l cover and 2 mounting clips (scope of delivery)

B91080903

/441 plug kit, screw terminals (scope of delivery) B91080901
 441 plug kit, push-wire terminals B91080902

TE plug connection (scope of delivery EDS44x(W)-S-1) B98110002

Supply voltage US Art. No.

 
 repeater) 

AC/DC 24 V 
±20 %

B95012044

B (interface converter
USB) with USB cable

Supplied by USB interface B95012045

-S (input/output module) 12-way relay module B95012057
power supply unit for 
urrent transformers)

AC, 100…250 V 50/60 Hz,  DC ±12 V
DC, 100…250 V,  DC ±12 V

B74053100
B94053100

power supply unit for DI-1 
AC 230 V 50/60 Hz AC, DC 20 V B924189

 mounting W20…/35… B98080501
 mounting W60… B98080502

Internal diameter/mm Design type Art. No. 

20 circular B98080003
35 circular B98080010

Alternative measuring current tran

For further information regarding
sheets

Measuring current transformers 

Bender measuring current transfo

Type Internal dia

W10/600 10
W0-S20 20
W1-S35 35
W2-S70 70
W3-S105 105
W4-S140 140
W5-S210 210
WR 70x175S 70x175
WR 115x305S 115x305
WR 150x350S 150x350
WR 200x500S 200x500
WS 50x80S 50x80
WS 80x80S 80x80
WS 80x120S 80x120
WS 80x160S 80x160

Type Internal dia

W20-8000 20
W35-8000 35
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For furt
sheets.

Measur

Bender 

For furt
sheets.

Measur

Bender 

For furt
sheets.

Type 

W20AB
W35AB
W60AB
W120AB

Type 

CTAF50
CTAF10
Technical dataal data

her information regarding the measuring current transformers, refer to the data 

ing current transformers for EDS441-LAB

measuring current transformers

her information regarding the measuring current transformers, refer to the data 

ing current transformers for EDS440-LAF

measuring current transformers

her information regarding the measuring current transformers, refer to the data 

Internal diameter/mm Design type Art. No. 

20 circular B98080008
35 circular B98080016
60 circular B98080026
120 circular B98080041

mm Design type Art. No. 

0SET 500 flexible B98110022
00SET 1000 flexible B98110023
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