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Product range

Monitoring technique

= Residual current monitors

= Insulation monitors

= Insulation fault location system

= Measuring and monitoring relays

= Fault annunciators and fault annunciator systems
= SMS-Telecontrol module
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— Machinery and plant

— Power generation/distribution

— Qil and gas industry

— Automation

— Transport and material handling systems
— Rail technology

— Aviation/marine industry

— Paper and printing industry

— Food industry

— Rubber/plastics industry

— Heating and refrigeration

— Automotive

— Mining/metal working

— Chemical/pharmaceutical applications
— Medical technology

— VWater/waste water treatment

— Cable cars/ski lifts

... and wherever safety has high priority.

We can cover your industrial applications as well!




DOLD -
Solutions for you

The DOLD philosophy, “Our experience. Your safety”
constitutes our program: Offering solutions based on over
80 years of experience with a workforce of more than 400
employees, we manufacture high quality products using
state-of-the-art production plant at our Furtwangen facility
in Germany.

The comprehensive product range includes relay modules,
safety relays with positively-driven contacts and electronic
housings with virtually unparalleled production detail.

The combination of know-how, innovation and experience
makes us one of the leading worldwide manufacturers.

Apart from standard solutions, we are also the right partner
when individual industrial solutions with that special touch
are required.

Staying in close contact with our customers is very important
to us. We listen, analyze and act by offering flexible, custom
high-tech solutions, from a single source.

Thanks to our own development laboratory, highly auto-
mated production facilities with a modern tool & die shop

in addition to injection moulding facility togehter with a well
organized sales and marketing department, we guarantee high
quality and short delivery times. Your benefits: Increased
plant and machine availability, planning reliability and low
production costs.



VARIMETER IMD

— Electrical safety
for power supplies

An unplanned machine or system LK 5896
downtime due to insulation faults
can have serious consequences.
Through early recognition of such
faults in ungrounded networks (IT
networks), DOLD insulation moni-
tors in the series VARIMETER IMD
prevent failures in electric systems
and guarantee a higher level of
operational and system safety.

RN 5897

VARIMETER EDS

< . — Fault localization
//'L-—:’ during ongoing

operations

RR 5886

In large industrial facilities, localizing insulation faults can be both
expensive and time consuming. The VARIMETER EDS insulation fault
search system localizes insulation faults quickly and safely in complex,
ungrounded AC/DC networks.

RR 5887




Custom-tailored measuring and
monitoring solutions.
from DOLD

Electrical Safety Solutions

DOLD offers a comprehensive selection of measur- machines and systems will be increased and produc-

ing and monitoring relays for your unique needs. The tion outages will be minimized. DOLD’s portfolio
devices detect and provide early notification if critical ranges from standard devices for the monitoring of
limits of electrical variables such as current, voltage, individual variables to multifunctional devices to flex-
power, insulation resistance, et cetera are violated. ible error message systems.

This allows dangers to people and machinery to be
reliably avoided. In addition, the availability of your

In grounded networks, DOLD
differential current monitors in
the VARIMETER RCM series
ensure reliable residual current
monitoring. The differential
current sensors can be used uni-
versally, as they can detect both
direct and alternating current.

RN 5883

VARIMETER RCM

— Signalling instead
of shutdown
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CUITONt (1Y oo MK 9063N, MH 9063........... 382 Insulation monitor ...................... RN 5897/010 ....cceeveveeeeennnn 75
Current relay.......coceeveeencenennns RLO853......eeeeeeieeeieee e 396 INSUIBLON MONIOT v vvvs v AN 8897/300 . vvosvvvsvvs 87
n Insulation monitor ...................... RP 5888.....ccccciiieiiiiiieeee 95
. . Insulation monitor............cceuue.... UHB5892 ..., 66
Display unit for
common alarm annunciator....... EH 5990, EH 5991............... 471
) . . Lamp tester.......cooovieeeiiiinenn. MK 9994, MK 9995.............. 455
Display unit for new-/ first-/ .
) ) Level sensing relay .................... IL9151, SL 9151, MK 9151N 423
common signal annunciator....... EH 5994, EH 5995............... 476 ) o
H Eatlng current injector ............ RR 5886 .......ccvvvveeiiiiienenne 128
Fault annunc!ator ....................... AD 5960.......cccciiiiiiiieiieeee 460 Mains frequency monitor .......... MK 9143N, MH 9143........... 218
Fault annuncTator """""""""""" AD 5998, AD 5992............. 462 Motor load monitor..................... BH 9097 ..o, 257
Fault annunciator...................... EH9997...coie, 487 Motor load monitor.............._ MK 9397N, MH 9397 .......... 249
Fault annunCiator.......cceooovveess EP 5966, EP 5967 .....cov0oo. 481 Motor load transmitter................ BH9098.......cciiieiieeee 263
Fault annunciator........cooo..... IL. 5990, IL 5991, Multifunction measuring relay....MK 9300N, MH 9300........... 147
SL 5990, SL 5991................. 456 m
Frequency relay ... BA 9837, AA 9837, AA 9838 237 Njatral MONItOT ..vvvvvveeeeeeee IL 9069, SL 9069 ................. 199
Frequency relay .........ccccceennnnns IK9143, SK 9143 ................ 216 New-/ first-/ common
Frequency relay .........cccccovvennen. IL 9837, SL 9837 .....ccevenneen. 234 signal annuNCiator ................. RP 5994, RP 5995.............. 476
Frequency relay ............ccccccce. MK 9837N, MH 9837 ........... 224 NOISE filter.........rrrrrrrrrerrrrrrrrsres MK 5130N, LG 5130............ 453
Frequency relay ........cccccceeeinnnes MK 9837N/5_0, MH 9837/5_0 229 m
Fuse monitor.........cccceeeeeeeeeeeennnn. IL 9075, IP 9075, Over- and undercurrent relay.....IL 9277, IP 9277,
SL 9075, SP 9075 ............... 201 SL 9277, SL 9277CT,
Fuse monitor...........cccoceeviiinnne RL 9075, RN 9075............... 207 SP 9277, SP 9277CT .......... 390
Fuse monitor.........ccoccoieeiinnines UG 9075 ... 193  Qver- and undervoltage relay ....IL 9077, IP 9077,
SL 9077, SP 9077 .......cc.c... 155
Overcurrent relay ..........cceeceeennee IK 9270, IL 9270, IP 9270,
SK 9270, SL 9270, SL 9270CT,
SP 9270, SP 9270CT .......... 356
Overcurrentrelay ...........cccccueeee. IK 9272, SK 9272 ................ 368
Overcurrent relay ..........cccveeeen.. IL 5201/20007,
SL 5201/20007CT ......cccuev.e 388
Overcurrent relay .........cccecceeennee SK 9270, SL 9270, SL 9270CT,
SP 9270, SP 9270CT .......... 356
Overvoltage relay........ccccevveenns IK 9170, SK 9170 .......c....c... 277
Overvoltage relay.........c.cccecueenee. IK9172, SK9172 ................ 281

14



Function Type Page Function Type Page
P LU
Phase indicator.................c........ IK9168, SK 9168 ................ 173  Undercurrentrelay.........c...cc..... IK 9271, IL 9271, IP 9271,
Phase monitor ..........c.ccceveeennene BD 9080.......cccouerrierirenneenn 170 SK 9271, SL 9271, SL 9271CT,
Phase monitor .........ccccceveeeineene IK 9169, RK 9169, SK 9169 175 SP 9271, SP 9271CT .......... 362
Phase monitor .........cccceeeeeeeeees IL 9087, SL 9087 ................. 161  Undercurrentrelay.........c.......... IK 9273, SK 9273 ................ 371
Phase monitor ............cccccceueeee. RK9872......ooiiiiiiieeee 181  Underload monitor
Phase monitor ...........ccccceeeneen. RL 9877, RN 9877............... 163 (COS-@ MONItOr) ...eeveviieeeieeeee. BA 9065.......cceeiieeeieeeee 253
Phase monitor with Underload monitor
thermistor motor protection ....... IL 9086, SL 9086.................. 158  (COS-@ MONItOr) ...eevevvieeeiieeeee, IK 9065, SK 9065, SL 9065CT 241
Phase sequence indicator ......... IK9178, SK 9178 ................ 177  Underload monitor
Phase sequence monitor (COS-@ MONItOr) ..eeveieeeciiee e, MK 9065 .......coevrreeeeeecie. 245
(phase sequence relay).............. IK9179, RK 9179, SK 9179 179  Undervoltage relay .................... BA 9043, AA9943............... 316
Phase sequence relay ............... BA 9041, Al 941N................ 210 Undervoltage relay ...........cc..c.... BC 9190N......oevviieeiiieeen, 287
Phase sequence relay ............... IL 9059, SL 9059, OA 9059 196 Undervoltage relay ............c....... IK9171, SK 9171 ... 279
Phase sequence relay ............... MK 9056N......ccccuveerirerrinennn 187 Undervoltage relay .................... IK9173, SK9173 ....cceeneee. 283
n Undervoltage relay .........c.......... IL 9071, SL 9071 ......cccuevnee. 303
Residual current monitor, Undervoltage relay .................... IL9171,SL 9171 .. 279
TYPE A o IL 5882, SL 5882.......ccceeuenne 38 Undervoltage relay .................... IP 5201/40015........ccvveuenne. 327
Residual current monitor, Undervoltage relay ................... RK 9871 285
Type A, with integr. transformer IR 5882..........cccccovcieriiniennen. 38 Undervoltage relay
Residual current monitor, to detect auto-reclosing............. IL 9079, SL 9079.................. 305
TYPE B RN 5883 ......ooiiieeeiieeeeieee 44 Undervoltage relay,
Residual current transformer.....ND 5015 ........cccccviiiieeiiieenns 44  3-phase with test key................. ILO176. i 205
Residual current transformer.....ND 5016 .............ccccccoiiinenne 38
Residual current transformer.....ND 5017 .........coeeeeeeiinnnnnn. 143  Valve monitor.........cccceevvvvvvvenennns IK 9076, SK 9076 ................ 427
Reverse power monitoring......... BH 9140, RP 9140............... 270 \Voltage and frequency monitor RP 9800...........cccceeveerinineenn. 329
B Voltage and frequency monitor RP 9811........cccccoviiiienennne 337
SMS telecontrol module ............ RP 5812 467 \Voltage and frequency monitor
Speed monitor ..........ccceeeeveennee. BA 9055, AA 9050............... 418 acc.to VDE-AR-N 4105............. RP 9810.....ccciiieiiiiiieeeeen 332
Speed monitor...........cccceeeeeens IK 9055, IL 9055, Voltage monitor..........cccceevuveeeee. IK 9044, IK 9046.................. 275
SK 9055, SL 9055 ............... 402 Voltage monitor..........cccceeeueeeeen. MK Q046N.........oovvveeeeeenns 289
Speed monitor ..........ccceeevveeenee. MK 9055N, MH 9055............ 412 Voltage relay.......ccocovveveeeiunneenn. BA 9036......cccoiiieiiieiieen 319
Standstill monitor............c.ccc..... BD 5936......ccceiiiiierreeeeennn 421 Voltage relay......cccccocvvveeineennnnen. BA 9037 ... 322
Standstill monitor....................... IK 9144, IL 9144, Voltage relay.......cccoevvieeeinnennn. BA 9054, MK 9054N............ 291
SK9144,SL 9144 ............... 408 Voltage relay........ccccoevrieeennennnn. MK 9064N, MH 9064........... 297
Voltage relay.........ccccoevvceveenennn. RL9836......ccccveeieiiiieieene. 308
Temperature monitoring relay....BA 9094 ............ccocevvneennnen 433 \Voltage relay......cccccocvveeineennnen. RLO9854......ooiiiiiiiiieeee 312
Temperature monitoring relay ....IK 9094, IL 9094,
SK 9094 SL 9094 ................ 429
Text display unit for
fault annunciator system............ EH5996......cccoociiiiiie 484
Thermistor motor protection relay BA 9038, Al 938 .................. 451
Thermistor motor protection relay IL 9163, SL 9163................. 449
Thermistor motor protection relay MK 9003 ATEX.................... 435
Thermistor motor protection relay MK 9163N ..........cccoccveeeeen. 441
Thermistor motor protection relay MK 9163N ATEX ................. 444
Trip circuit monitor ..................... UG5124 ..., 189
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Monitoring technique

Product selection

Residual current monitors VARIMETER RCM

< c
8 S
[&]
c Q
o 5 b
2 £ S
5 3 S 5
(0] [0} ~ 5] =2
I 3 5 & 2 3
= 1S 3 [} c kel —
g o S S o £
Nt el 8 2o » 2 > £
o 8 > @®© _az) = % 8 o
g 2 S 23 § % g 5 g &
Function = L c O 2 O o w 3 = &
Residual current AC; DC 0,01 ...10; T
monitor, Type A pulsating 0.01 ... 30 + + + + + Distribution board 35 IL 5882 38
Residual current AC; DC 0,01 ...10; . )
monitor, Type A pulsating 0,01 .30 + + + + + Switch cabinet 35 SL 5882 38
Residual current AC; DC 001..3 | +  + |+  +  + Distribution board 52,5 RN 5883 44
monitor, Type B
Residual current . .
monitor, Type A, with AC; DC 0,01...10; + + + + + Distribution board 105 IR 5882 38
pulsating 0,01...30

integrated transformer
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Monitoring technique

Product selection

Insulation monitors VARIMETER IMD

Function

Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor
Insulation monitor

Insulation monitor

System type

AC/DC
AC
AC/DC
AC/DC
AC
AC
AC
AC
AC/DC
AC/DC
AC/DC
AC/DC
AC/DC

Nominal voltage up to [V]

500
500
280
500
280
400
500
600
500
1000
300
500
500
500
500
690
1000
1000
1000
1000

Response value type

Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Fixed
Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Adjustable
Fixed

50 ...
... 250
10 ...
..100
50 ...
...5000
..100
...250
... 250
... 250
... 250

g o o o O

Response value kOhm ... kOhm

..100
..100
..200
..100
..200
200 ...
..100

2000

50
500

250

500

50

Insulation fault location system VARIMETER EDS

Function

Locating current injector

Insulation fault locator

Nominal voltage IT systems

AC/DC 3AC [V]

24 ...360

24 ...360

- (0]
2 3
(0] =
= g
g £
)]
©
s @
RS-485
+ | RS-485

Operating mode

Master /
Slave

Slave

With auxiliary voltage

+

+ 0+ + o+ o+ o+

+ 0+ +F o+ o+ o+

+

S
©
5 Q
g E 5
s} S a
£ < 3
5 s o
8 B 2
s | £ S
& o 2
w | o i}
+ Switch cabinet
+ Distribution board
+ Distribution board
+ Switch cabinet
+ Switch cabinet
Switch cabinet
+ Switch cabinet
+ + Switch cabinet
+ Distribution board
+ Distribution board
+ Distribution board
+ Distribution board
+ Distribution board
+ + Distribution board
+ Switch cabinet
+ + Switch cabinet
+ Switch cabinet
+ + Switch cabinet
+ + Switch cabinet
+ + Switch cabinet
=
O
aQ
(@)
<
S 3
o o
£ S
© 8
[ ©
S e
100 ... 230 Distribution board
100 ... 230 Distribution board

Width [mm]

225
35
35
35
35
45
45
45

52,5

52,5

52,5
70
70
70
70
9
el
%
9

100

Width [mm]

105

Type

MK 5880N

IL 5880
IL 5881
SL 5880
SL 5881

BD 5877/241
MH 5880
UH 5892

IN 5880/711

RN 5897/010

RN 5897/300
IP 5880

IP 5880/711
RP 5888
SP 5880
LK 5894
LK 5895
LK 5896

LK 5896/900
AN 5873

Type

RR 5886

RR 5887

Page

105
110
117
123

Page

128

136
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Monitoring technique

Product selection

Multifunctional measuring relays

Function
Multifunction measuring relay
Over- and undervoltage relay

Phase monitor with
thermistor motor protection

Phase monitor
Phase monitor
Over- and undervoltage relay

Phase monitor with
thermistor motor protection

Phase monitor

Phase monitor

Multifunction measuring relay
Phase monitor

Over- and undervoltage relay

Over- and undervoltage relay

C/O = changeover contact

1-/ 3-phase

1;3

Standard measuring range [V]

3AC 24 ...400
3/N AC 400/230

3/N AC 400/230

3/N AC 400/230
3/NAC 80 ...230
3/N AC 400/230

3/N AC 400/230

3/N AC 400/230
3 AC 400
3AC 24 ...400
3/NAC 175 ...525
3/N AC 400/230
3/N AC 400/230

Measuring range max. [V]

400
500

400

400
230
500

400

400
750
690
525
500
500

Output contacts

1 C/O
2C/O

2x1C/O

1 C/O;2 C/O
1 C/O
2 C/O

2x1C/O

1 C/O;2 C/O
2 C/O
2x1C/O
1C/O
2x2C/O
2x2C/O

18

Operate delay

+

+

+

+

Auxiliary voltage required

+

Enclosure design

Switch cabinet

Distribution board

Distribution board

Distribution board
Distribution board
Switch cabinet

Switch cabinet

Switch cabinet
Switch cabinet
Switch cabinet
Distribution board
Distribution board
Switch cabinet

Width [mm]

22,5
35

35

35
35
35

35

35
45
45
52,5
70
70

Type

MK 9300N
IL 9077

IL 9086

IL 9087
RL 9877
SL 9077

SL 9086

SL 9087
BD 9080
MH 9300
RN 9877
IP 9077
SP 9077

Page

147
155

158

161
163
155

158

161
170
147
163
155
155



Monitoring technique

Product selection

Measuring relays for main monitoring

Function

Phase indicator

Phase monitor

Phase sequence indicator

Phase sequence monitor
(phase sequence relay)

Phase monitor

Phase sequence monitor
(phase sequence relay)

Phase monitor

Phase indicator

Phase monitor

Phase sequence indicator

Phase sequence monitor
(phase sequence relay)

Asymmetry relay
Phase sequence relay
Trip circuit monitor
Fuse monitor

Phase sequence relay
Neutral monitor

Fuse monitor

Undervoltage relay,
3-phase with test key

Fuse monitor

Phase sequence relay
Neutral monitor

Fuse monitor

Phase sequence relay
Asymmetry relay
Phase sequence relay
Asymmetry relay

Fuse monitor
Phase sequence relay

Fuse monitor
Fuse monitor

Asymmetry relay

1- / 3-phase

W W W

W W W w

w w

W W W w

w

3

Standard measuring range [V]

3/N AC 400/230

3/N AC 380 ... 415

3 AC 400

3 AC 400

3/N AC 380 ... 415

3 AC 400

3/N AC 400/230
3/N AC 400/230

3/N AC 380 ... 415

3 AC 400

3 AC 400

3 AC 400
3 AC 380 ... 500

3/N AC 400/230
3 AC 380 ...690
3/N AC 400/230
3AC380...415

3/N AC 400/230

3/N AC 110/64
3 AC 380 ... 690
3/N AC 400/230
3 AC 380 ...415

3 AC 400

3 AC 400

3 AC 400

3 AC 400
3/N AC 400/230

3 AC 380 ... 690

3 AC 600 ... 690
3 AC 600 ... 690
3 AC 400

Measuring range max. [V]

400
415
400

400

415

400

400
400
415
400

400

400
500

400
690
400
440

400

110
690
400
440
500
400
500
500
400

690

690
690
690

Output contacts

1C/O

1C/O
1 C/O
1 C/O

1 C/O

1 C/O

1C/O

2C/O
2C/O
2 C/O
2 C/O
1 C/O
2 C/O
2 C/O; 1 NO

2C/O

1C/O
1C/O
2 C/O
2 C/O; 1 NO
1 C/O;2 C/O
2 C/O
2 C/O
2C/O
1C/O

1NC

2 C/O
2 C/O
2 C/O

NC = normally closed contact, NO = normally open contact, C/O = changeover contact

Operate delay

+

Enclosure design

Distribution board
Distribution board

Distribution board
Distribution board
Distribution board
Distribution board

Distribution board
Switch cabinet
Switch cabinet

Switch cabinet
Switch cabinet

Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Distribution board
Distribution board

Distribution board
Distribution board

Distribution board
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet

Distribution board

Mounting in
terminal box

Distribution board
Switch cabinet

Switch cabinet

Width [mm]

o
N
[

17,5
17,5

17,5
17,5
17,5

17,5
17,5
17,5
17,5

17,5

22,5
22,5
22,5
22,5
35
35
35

35

35
35
35
35
45
45
45
45

52,5

62

70
70
70

Type

IK 9168
IK 9169
IK 9178

IK 9179

RK 9169

RK 9179

RK 9872
SK 9168
SK 9169
SK 9178

SK 9179

MK 9040N
MK 9056N
UG 5124
UG 9075
IL 9059
IL 9069
IL 9075

IL 9176

RL 9075
SL 9059
SL 9069
SL 9075
Al 941N
BA 9040
BA 9041
BA 9042
RN 9075

OA 9059

IP 9075
SP 9075
AK 9840

177

179

175

179

181
173
175
177

179

184
187
189
193
196
199
201

205

207
196
199
201
210
184
210
212
207

196

201
201
214
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Monitoring technique

Product selection

Measuring relays for main monitoring

Function

Frequency relay
Frequency relay

Mains frequency monitor
Frequency relay
Frequency relay
Frequency relay
Frequency relay
Frequency relay
Frequency relay
Frequency relay

Mains frequency monitor
Frequency relay
Frequency relay

C/O = changeover contact

Standard measuring range [Hz]

©
(2]

S

<

[}

%)

1 50; 60
1 50; 60
1 50; 60
1 1,5...600
1 1,5...600
1 5...200
1 5...200
1 30...90
1 20 ...80
1 30...90
1 50; 60
1 1,5...600
1 1,5...600

Measuring relays for load monitoring

Function

Underload monitor
(Cos-phi monitor)

Underload monitor
(Cos-phi monitor)

Underload monitor
(Cos-phi monitor)

Motor load monitor

Underload monitor
(Cos-phi monitor)

Underload monitor
(Cos-phi monitor)

Motor load monitor

Motor load transmitter
Reverse power monitoring
Motor load monitor
Reverse power monitoring

1- / 3-phase

—_
w

Measuring range max. [A]

oo

10

40
40
40
12
5

NO = normally open contact, C/O = changeover contact

Measuring range max. [Hz]

50/60
50/60
50/60

600
600
600
600
600
80
600

50/60

600
600

Output contacts

1C/O
1C/O
2x1C/O
2C/O
2x1C/O
1 C/O
1 C/O
1 C/O;2 C/O
1C/O
1 C/O;2 C/O
2x2C/O
2C/O
2x2C/O

Output contacts
Operate delay

Q
o
+

1C/O +

1C/O,1NO

+

1C/O +

1C/O +

1C/O,1NO | +

2x1C/O +

2C/O +
2x1C/O +
2 C/O +

20

Operate delay

+

+ 0+ o+ o+

Auxiliary voltage required

Auxiliary voltage required

+ o+

+ 0+ 4+ o+ 4+ o+ o+

+

Enclosure design

Distribution board
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet

Distribution board
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet

Switch cabinet

Enclosure design

Distribution board

Switch cabinet

Switch cabinet

Switch cabinet

Switch cabinet

Switch cabinet

Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet

Distribution board

Width [mm]

o 4
NN
(SR

225

225

225
35
35
45
45
45
45
45
45

Baubreite [mm]

17,5

17,5

22,5
22,5

35

45

45
45
45
45
70

Type

1K 9143
SK 9143
MK 9143N
MK 9837N
MK 9837N/5_0
IL 9837
SL 9837
AA 9837
AA 9838
BA 9837
MH 9143
MH 9837
MH 9837/5_0

Type

IK 9065

SK 9065

MK 9065

MK 9397N

SL 9065CT

BA 9065

BH 9097
BH 9098
BH 9140
MH 9397
RP 9140

Page

216
216
218
224
229
234
234
237
237
237
218
224
229

Page

241

241

245

249

241

253

257
263
270
249
270



Monitoring technique

Product selection

Measuring relays for voltage monitoring

Function

Voltage monitor
Voltage monitor
Overvoltage relay
Undervoltage relay
Overvoltage relay
Undervoltage relay
Undervoltage relay
Overvoltage relay
Undervoltage relay
Overvoltage relay
Undervoltage relay
Undervoltage relay
Voltage monitor
Voltage relay
Voltage relay
Undervoltage relay

Undervoltage relay to detect
auto-reclosing

Undervoltage relay
Voltage relay
Voltage relay
Undervoltage relay

Undervoltage relay to detect
auto-reclosing

Undervoltage relay
Undervoltage relay
Voltage relay

Voltage relay
Undervoltage relay
Voltage relay

Battery symmetry monitor
Battery symmetry monitor
Voltage relay

Undervoltage relay

1- / 3-phase

4 W W A -

—_
..
w

1;3

- W w

—_

1
1
1
3

Measuring range max. [V]

DC 24
DC 24
AC 400
AC 500
AC 230
AC 230
AC 400
AC 400
AC 500
AC 230
AC 230
AC 230
DC 48
AC/DC 500
AC/DC 300
AC 500

AC 500

AC 500
DC 250
AC 300
AC 500

AC 500

AC 500
AC 690
AC 400
AC 690
AC 690
AC/DC 1000

AC/DC 600
AC 110

Output contacts

1NO, 1 NC
1NO, 1 NC
1C/O
1 C/O
1 C/O
1 C/O
1 C/O;2 C/O
1 C/O
1C/O
1C/O
1 C/O
1 C/O
1 C/O
2 C/O
1 C/O
2C/O

2C/O

2C/O
1 C/O
1 C/O
2 C/O

2 C/O

2 C/O
1 C/O;2 C/O
2C/O
2C/O
2C/O
2 C/O
2 C/O
2 C/O
2x1C/O
2C/O

Operate delay

+

+

+ 0+ o+ o+ o+

+ 4+ o+ o+

+ 4+ o+ + o+

+

+

NC = normally closed contact, NO = normally open contact, C/O = changeover contact

Auxiliary voltage required

Enclosure design

Distribution board
Distribution board
Distribution board
Distribution board
Distribution board
Distribution board
Distribution board
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet

Distribution board

Distribution board

Distribution board
Distribution board
Distribution board

Switch cabinet

Switch cabinet

Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet

Distribution board

Width [mm]

o
N
[

17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
22,5
22,5
22,5
22,5
35

35

35
35
35
35

35

35
45
45
45
45
45
45
45
45
70

Type

IK 9044
IK 9046
IK 9170
IK 9171
IK 9172
IK9173
RK 9871
SK 9170
SK 9171
SK 9172
SK 9173
BC 9190N
MK 9046N
MK 9054N
MK 9064N
IL 9071

IL 9079

IL9171

RL 9836
RL 9854
SL 9071

SL 9079

SL 9171
AA 9943
BA 9036
BA 9037
BA 9043
BA 9054
BA 9054/331
BA 9054/332
MH 9064
IP 5201/40015

Page

275
275
277
279
281
283
285
277
279
281
283
287
289
291
297
303

305

279
308
312
303

305

279
216
319
322
316
291
324
324
297
327
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Monitoring technique

Product selection

Measuring relays for power generation systems

>
() e
D ()
< =
g 2
g’ e c
2 2 S 2
& ] T 8 3
(0] (0] c o) ° o —
@ £ S © > ) €
< ° o o > 5 S
g g s & 8 2 = o ®
2 5 g | g% 2 g & >
Function - n o o < | = (= o
Voltage and frequency monitor 3 | 3/N AC 400/230 2 C/O + Distribution board 70 RP 9800 329
Voltage and frequency monitor R
acc. to VDE-AR-N 4105 3 | 3/N AC 400/230 3C/O + Distribution board 70 RP 9810 332
Voltage and frequency monitor 3 | 3/N AC 400/230 3 NO + + Distribution board 70 RP 9811 337

NO = normally open contact, C/O = changeover contact
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Monitoring technique

Product selection

Measuring relays for current monitoring

Function

Current monitor

Current monitor

Current monitor

Overcurrent relay
Undercurrent relay
Overcurrent relay
Undercurrent relay
Overcurrent relay
Undercurrent relay
Overcurrent relay
Undercurrent relay

Current relay

Current relay

Overcurrent relay

Current monitor

Overcurrent relay
Undercurrent relay

Over- and undercurrent relay
Current relay

Overcurrent relay
Overcurrent relay
Overcurrent relay
Undercurrent relay
Undercurrent relay

Over- and undercurrent relay
Over- and undercurrent relay
Current relay

Current relay

Overcurrent relay
Undercurrent relay

Over- and undercurrent relay
Current asymmetry relay
Overcurrent relay
Overcurrent relay
Undercurrent relay
Undercurrent relay

Over- and undercurrent relay
Over- and undercurrent relay
Current asymmetry relay

Current asymmetry relay

1-/ 3-phase

—_

—_

W W W wWwWwwwwwowoww =

Measuring range max. [A]

—_

16
16
15
15
10
10
15
15
10
10
10
10
5
1
50
50
15
10
50
50
100
50
100
15
100
25
10
15
15
15
15
15
100
15
100
15
100
15
100

Output contacts

1C/O
1 C/O, 1 NO

1C/O
1C/O
1C/O
1C/O
1C/O
1C/O
1C/O
1C/O
2 C/O
1C/O
2x1C/O
1T
1C/O;2C/O
1C/O;2C/O
2C/O
1C/O
2x1C/O
1 C/O;2 C/O
2 C/O
1 C/O;2 C/O
2C/O
2C/O
2 C/O
2 C/O
2x1C/O
2 C/O
2 C/O
2x2C/O
2C/O
2 C/O
2 C/O
2 C/O
2 C/O
2x2C/O
2x2C/O
2C/O
2 C/O

NO = normally open contact, C/O = changeover contact, T = transistor output

Operate delay

Auxiliary voltage required

N N o R e e NN

I I I S S e e I IR SR I S S S

+ 4+ + |+

Enclosure design

Distribution board
Distribution board
Distribution board
Distribution board
Distribution board
Distribution board
Distribution board
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Distribution board
Distribution board
Distribution board
Distribution board
Distribution board
Distribution board
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Distribution board
Distribution board
Distribution board
Distribution board
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet

Width [mm]

- 4
NN
(S

17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
17,5
22,5
225
35
35
35
35
35
35
35
35
35
35
35
35
35
45
45
70
70
70
70
70
70
70
70
70
70
70
70

Type

IK 8839
IK 9138
IK 9139
1K 9270
IK 9271
1K 9272
1K 9273
SK 9270
SK 9271
SK 9272
SK 9273
MK 9053N
MK 9063N
IL 5201/20007
IL 8839
IL 9270
IL 9271
IL 9277
RL 9853
SL 5201/20007CT
SL 9270
SL 9270CT
SL 9271
SL 9271CT
SL 9277
SL 9277CT
BA 9053
MH 9063
IP 9270
IP 9271
IP 9277
IP 9278
SP 9270
SP 9270CT
SP 9271
SP 9271CT
SP 9277
SP 9277CT
SP 9278
SP 9278CT

Page

352
354
354
356
362
368
371
356
362
368
371
374
382
388
352
356
362
390
396
388
356
356
362
362
390
390
374
382
356
362
390
400
356
356
362
362
390
390
400
400
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Monitoring technique

Product selection

Measuring relays for monitoring physical values

=)

o

>

®©

1S

oy P S

& 8 & 2

) 5 3 ° £

£ o o é £

2 5 IS

-] S 5 g &
Function = o le] i = = o
Speed monitor 600000 1C/O + Distribution board 17,5 IK 9055 402
Standstill monitor 300000 1C/O Distribution board 17,5 1K 9144 408
Speed monitor 600000 1C/O + Switch cabinet 17,5 SK 9055 402
Standstill monitor 300000 1C/O Switch cabinet 17,5 SK 9144 408
Speed monitor 120000 2 C/O Switch cabinet 22,5 MK 9055N 412
Speed monitor 600000 1C/O + Distribution board 35 IL 9055 402
Standstill monitor 300000 1C/O Distribution board 35 IL 9144 408
Speed monitor 600000 1C/O + Switch cabinet 35 SL 9055 402
Standstill monitor 300000 1C/O Switch cabinet 35 SL 9144 408
Speed monitor 10000 1C/O + Switch cabinet 45 AA 9050 418
Speed monitor 10000 1C/O + Switch cabinet 45 BA 9055 418
Standstill monitor 2NO,2NC Switch cabinet 45 BD 5936 421
Speed monitor 120000 2 C/O Switch cabinet 45 MH 9055 412

NC = normally closed contact, NO = normally open contact, C/O = changeover contact

g

=3

x

©

1S

& 2 S

& g & 2

> 5 3 ° £

£ o ® % S

> = -ES' —_

g g 5 3 5 g 3

1 Q =} Q c 2 s S

Function = e} o L = (= o
Level sensing relay 450 2x1C/O Switch cabinet 22,5 MK 9151N 423
Level sensing relay 450 2x1C/O0 | + Distribution board 35 IL 9151 423
Level sensing relay 450 2x1C/O | + Switch cabinet 35 SL 9151 423

C/O = changeover contact
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Monitoring technique

Product selection

Measuring relays for monitoring physical values

<
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o 2 5
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o 5 3 ° T
£ o ) ; £
2 5 ®
g g 2 5 § g &
Function = e} (e) w = = o
Valve monitor <07 1C/O Distribution board 17,5 IK 9076 427
Valve monitor <0,7 1C/O Switch cabinet 17,5 SK 9076 427
C/O = changeover contact
3
I
©
g
o @ =
§ 8 & g
o 5 3 ° T
£ o ) ; £
2 5 ®
g £ 2 5 § g &
Function = o ¢) | = = o
Temperature monitoring relay 250 1C/O Distribution board 17,5 1K 9094 429
Temperature monitoring relay 250 1C/O Switch cabinet 17,5 SK 9094 429
Temperature monitoring relay 250 1C/O Distribution board 35 IL 9094 429
Temperature monitoring relay 250 1C/O Switch cabinet 35 SL 9094 429
Temperature monitoring relay 100 1 C/O, 1 NO Switch cabinet 45 BA 9094 433
NO = normally open contact, C/O = changeover contact
=}
=3
P
©
1S
S @ S
& 8 & 8
o g z ° £
£ o o ‘?‘, S
2 5 ® =
g = 3 3 g g )
. Q =) Q c =2 e S
Function = o ¢) | = = o
Thermistor motor protection relay > 3,1 2 C/O Switch cabinet 22,5 MK 9003 ATEX 435
Thermistor motor protection relay > 3,8 2 C/O Switch cabinet 22,5 MK 9163N 441
Thermistor motor protection relay > 3,8 2 C/O Switch cabinet 22,5 MK 9163N ATEX | 444
Thermistor motor protection relay > 3,8 2 C/O Distribution board 35 IL 9163 449
Thermistor motor protection relay > 3,8 2 C/O Switch cabinet 35 SL 9163 449
Thermistor motor protection relay >3 1C/O; 2 C/O Switch cabinet 45 Al 938 451
Thermistor motor protection relay >3 1C/O; 2 C/O Switch cabinet 45 BA 9038 451

C/O = changeover contact
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Monitoring technique

Product selection

Accessories for measuring relays

Eg ES
z = z
5% 58§ c
2 =
& 5¢ g
= O = = o] —_
Sw ] o IS
o o =
® = = 5 S
2 g€s gy 2 =
«© =] = k] £ o o
5 §< S£ 2 g g g
Function » Z = Z = i S = o
Noise filter + 3 AC 1000 3/N AC 860 / 500 Switch cabinet 225 LG 5130 453
Noise filter + 3 AC 1000 3/N AC 860 / 500 Switch cabinet 22,5 MK 5130N 453
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Monitoring technique

Product selection

Fault annunciators

Function

Lamp tester
Lamp tester

Fault annunciator
Fault annunciator
Fault annunciator
Fault annunciator
Fault annunciator
Fault annunciator
Fault annunciator

SMS telecontrol
module

Common alarm
annunciator

Common alarm
annunciator

New-/ first-/ common
signal annunciator

New-/ first-/ common
signal annunciator

Fault annunciator
Fault annunciator

Display unit for
common alarm
annunciator

Display unit for
common alarm
annunciator

Display unit for new-/
first-/ common signal
annunciator

Display unit for new-/
first-/ common signal
annunciator

Text display unit for
fault annunciator
system

Fault annunciator

A = energized on trip, R = de-energized on trip

Alarm inputs

—_
R

w o

16
16

6

Alarm inputs extendable up to

160
160
160
160

303
303

88

88

88

88

160
160

8

Operate delay

Operating principle

AR
A/R
A/R
A/R

A/R

A/R

A/R

A/R

A/R
A/R

Optical signal

LED
LED
LED
LED

LED

LED

LED

LED

LED

LED
LED

LED

LED

LED

LED

LED

LED

Optional buzzer

+

Special features

Configurable;
bus-compatible

Configurable;
bus-compatible

Configurable;
bus-compatible

Configurable;
bus-compatible

Bus-compatible

Bus-compatible

Bus-compatible

Bus-compatible

Bus-compatible

Enclosure design

Switch cabinet
Switch cabinet
Distribution board
Distribution board
Switch cabinet
Switch cabinet
Switch cabinet
Switch cabinet

Switch cabinet

Distribution board

Distribution board

Distribution board

Distribution board

Distribution board

Front panel mounting

Front panel mounting

Front panel mounting

Front panel mounting

Front panel mounting

Front panel mounting

Front panel mounting

Front panel mounting

Width [mm]

70

70

70

70

70

72
72

96

96

96

96

96

96

Type

MK 9994
MK 9995
IL 5990
IL 5991
SL 5990
SL 5991
AD 5960
AD 5992
AD 5998

RP 5812

RP 5990

RP 5991

RP 5994

RP 5995

EP 5966
EP 5967

EH 5990

EH 5991

EH 5994

EH 5995

EH 5996

EH 9997

Page

455
455
456
456
456
456
460
462
462

467

471

471

476

476

481
481

471

471

476

476

484

487
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Product selection

Accessories

)
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£ £ § 3 g )
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Function = o [a) L = o
Residual current transformer -40...60 3 24; 35; 70 ND 5015 44
Residual current transformer -20...60 6 24;35;70 ND 5016 38
Residual current transformer -20...60 4 24;35;70 ND 5017 143
Coupling device Distribution board RP 5898 75
Front panel mounting EH 5861 115

Indicating instrument
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Monitoring hardware

DOLD’s monitoring relays such as insulation monitors, differential-current monitors and measuring relays reliably monitor electrical quantities such
as current, voltage, power, resistance, etc. and annunciate fault conditions and disturbances. Thus, these products protect also complex systems and
ensure an optimal production flow. LEDs on the front provide visual status indications. Output contacts or interfaces for bus systems allow a further

transmission of information from these devices, e.g. to fault annunciators.

Monitoring electrical quantities : System

> Phase
H \oltage B Undervoltage and overvoltage relays, voltage
B Phase failure / Asymmetrie monitors, single- and trhee-phase
B Broken neutral wire B Phase-sequence relays, phase monitors,
B Frequency phase indicators
B |nsulation failures Unbalance relays

Neutral monitors
Frequency relays
Insulation / differential-current monitors

Monitoring electrical quantities: Load

» Load
B Current B Current relays
B cos ¢ B Underpower monitors
B Effective power B Load monitors, overload monitors,

load transformers

Monitoring physical quantities : Processes

Installations
>
B Speed B Speed/ zero-speed relays
B Temperature B Tempetature relays, thermistor motor
H Level protection relays

B Neutral monitor
B Level sensing relays

Monitoring of multiple quantities / special applications

B Multifunctional relays
B Measuring relays for specific applications
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Insulation monitor

Non-earthed (IT) systems
Insulation monitor

Insulation monitors are used in non-earthed systems (IT systems). They
measure the insulation resistance against earth of the system to be
monitored. Such systems are protected by insulation monitors the use of
them in IT systems is required by law by the norm “Safety of Machinery”
DIN EN 60204-1 or DIN VDE 0100-410.

Thanks to the deliberately kept simple functionality of insulation monitors
from DOLD customers benefit from a considerable cost advantage com-
bined with the high quality standard accustomed from DOLD. Insulation
monitors are used to avoid accidents and downtimes in the case of insula-
tion failures and to protect against fire and accidents.

For insulation monitoring in earthed systems, differential-current monitors
are used.

Problem:

* The standards DIN VDE 0100-410 and DIN EN 60204-1 require the
use of an insulation monitor in non-earthed systems. Our objective is to
meet this standard as cost-effective as possible.

* Ensure protection against fire and accidents by early detection of earth
fault currents and slowly evolving insulation faults, e.g. safeguarding
fire/explosion-prone areas

* Prevent unscheduled downtimes due to earth faults in medical areas.

Earthed (TN) systems
Differential-current monitors

Differential-current monitors are used in earthed systems (TN systems).
They monitor the fault current on the basis of the differential-current
measurement and are mainly used to prevent expensive downtimes and
fire risk that is latently present due to evolving insulation faults. They
guarantee an increased safety of operating and installations.

For insulation monitoring in non-earthed systems, insulation monitors are
used.

Problem:

* Avoid the risk of fire and accidents due to slowly evolving insulation
faults: High-resistance faults to exposed conductive parts and to earth
are present if the conductive connection of the fault location includes
resistances. There is just a risk of fire when the power loss on the
fault location is 60 W. This corresponds to a fault current of 260 mA at
230 VAC. Overcurrent devices would not operate in this case.

¢ Avoid costly downtimes, get an information lead to ensure high opera-
tional reliability between maintenance intervals
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R. : Fault resistance

I. : Fault current

C. : Earth capacitance
IW : Insulation monitor
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R_ : Fault resistance (insulation fault)

I. : Fault current

: Differential-current monitor

W : Energy consumption on the fault location

Solution:

DOLD insulation monitors are available for d.c. and three-phase systems,
a.c. systems and mixed systems. Further, our insulation monitors can be
used to monitor switched off loads, mobile power supply units, d.c. sys-
tems and rooms used for medical applications.

Solution:

In their standard variant, DOLD differential-current monitors can be used
for d.c. systems or pulsating d.c. systems, and a universal-current-sensi-
tive variant is available for mixed systems.
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Measuring relays

Basics of monitoring technology in low voltage systems

What means asymmetry (unbalance) in three-phase systems?

The most common system is the 400 V three-phase system (fig. 1) formed
from three alternating voltages that are displaced in time by 120° el. (fig. 2).
Between the phases L1, L2, and L3, there are 3 phase-to-phase vol-
tages U, ,, U, U, that are also referred to as line-to-line voltages.
Graphically represented in a phasor diagram, these voltages result in an
isosceles triangle (fig. 3). This type of representation is common in elec-
trical engineering to easily illustrate sinusoidal alternating quantities. The
3 voltages against the neutral N of the transformer are the star voltages
(phase-to-neutral voltages) U U U which can also be drawn in

- A L1-N?
the isosceles triangle.

L2-N” ~L3-N

Under normal conditions in a three-phase system, all voltages are equal in
their magnitude and all angles are 120° el. An deviation from this is called
asymmetry (unbalance). How this affects connected loads is described
below.

There are two types of asymmetry:

Case 1: Given a stiff system, i.e. the phase-to-phase voltages are con-
stant, the phase-to-neutral voltages on the load (measuring point A) can
change without changing the outer symmetry (fig. 4). This is the case with
asymmetric loads in star connections and interrupted neutral conductor,
i.e. with open neutral (star) point.

Case 2: However, if the phase-to-phase voltages change, this will always
cause a change of the phase-to-neutral voltages too. This occurs with
motive-power loads when one phase fails (fig. 1b). The motor windings
U and V induce a voltage in the disconnected winding W, which does no
longer correspond to the original system voltage. Therefore, the three-
phase system downstream of the fuses on the measuring point B now
became asymmetric. This is referred to as reverse power.

To detect an asymmetry in a system, for the 1st case, the 3 phase-

to-phase voltages against the star point (neutral conductor N) must be
measured and compared to each other. Even the smallest voltage diffe-
rences cause an asymmetry. It can be calculated by

Asymmetry (Unbalance) = ( Highest voltage -1) *100in (%) Eq.(1)

In the second case it is enough to compare the magnitude of the phase-
to-phase voltages and to determine the asymmetry (unbalance) with
equation (1).

Consequences of asymmetry (unbalance) in three-phase systems

1. Neutral conductor interruption

UL3-L1

ULo-13

Uk UREW)

! ! M8064
120%¢l Co1200el T 120l
Fig. 2:
Sinusoidal time characteristic
mer
ot
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|—- 13
! N
i ULt-L2 MB0S5_a
! |:| |:| |: |:| |:| H\é Fig. 3: Phasor diagram
é meas;nng\poml E 3
L= 1 s bl [ L3
| S\ ) Cov o)
- > | D \
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M6026 L2 M8066_a W] L2 M8067 L1
Fig. 1a: Fig. 1b: Fig. 4: Fig. 5:
Ohmic load Motive-power load Asymmetrical star voltages Asymmetrical phase-to-phase
voltages
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Measuring relays

At first, the case of a broken neutral conductor is considered. As shown in
fig. 4, the phase-to-neutral voltages can reach dangerously high values,
up to the magnitude of the phase-to-phase voltage in extreme cases. It
is clear that this would damage or destroy connected loads. Such over-
voltages are a consequence of a severe unbalance as is encountered
frequently in private or commercial systems. This is due to the fact that
the electrical devices used there are mainly single-phase consumers with
different power consumptions.

Although attention is paid in building installations to symmetrically distri-
bute loads to all 3 phases unsymmetrical loading cannot be avoided in the
daily use of electric equipment. An example for a highly unsymmetrical
loading may be a washing machine (2000 W) on phase L1, bulbs (100 W)
on phase L2 and a radio (20W) on phase L3 (fig. 6b).

In normal system operation, the correct system voltage (230 V) is
applied to all loads. However, if the neutral conductor is inadvertently not
reconnected after work on the installation, for example, and the system
is reconnected, the voltage on small loads can reach very high values.
In our example, the radio would be at a high risk (power pack would be
damaged) and the bulbs would burn out.

It should be the objective to signal even the smallest unbalances by
means of measuring relays and to disconnect loads if required before
dangerous conditions can evolve. Conventional over/undervoltage relays
are not suited for an early detection. To detect an asymmetry of 5 %, for
example, according to equation (1) only by the use of voltage relays they
had to be set to a value of 2.5 % overvoltage or undervoltage. However,
this would be not useful as there is no need to disconnect at an undervolt-
age of only 2.5 %.

Therefore, DOLD’s neutral monitor IL 9069 would be a suited measuring
device for this case because it detects an asymmetry of the phase-to-neu-
tral voltages. As the phase-to-neutral voltages can reach high values in
case of a fault, as mentioned above, the measuring relay must be rated for
this to prevent it from being damaged. Figure 6a shows an example how
the neutral monitor IL 9069 can protect an installation against overvoltage.

2. Reverse voltage

Reverse voltage, often also called reverse feeding, becomes an issue
whenever a conductor is interrupted in the electrical installation. Such an
interruption can be caused by a blown fuse, a broken conductor or a con-
tact failure in a switching device, for example (Fig. 1b). However, a reverse
voltage only occurs when a three-phase motor or transformer is present.
Because motors running on two phases due to an interruption have the
characteristic to regenerate the missing system phase by themselves.
However, magnitude and angle of this voltage do not match with the orig-
inal system voltage. Therefore, the three-phase system became asym-
metrical downstream of the interruption point (measuring B, Fig. 1b). The
extent of asymmetry depends on the type, size and loading of the motor.

In the past, the above behaviour was deliberately used to generate a
three-phase system from an existing single-phase system. Today, in the
age of power electronics, this is no longer necessary. In our case, it would
be even detrimental when a phase fails in systems with electrical drives.
The problem is that a single-phase operation cannot be immediately
detected because the drives continue to operate without changes for the
moment. Only when the operating condition is deliberately changed it
would be detected, but then it may be too late. Three-phase motors cannot
start on a single-phase system, for example.

Also a reversal of the rotational direction by plugging is no longer possible
because the motor would continue to run in its original direction even after
plugging. This may be dangerous if a reversal is needed for safety reasons
such as with presses and calenders. Also motors for elevators and cranes
would start in the opposite direction due to the pulling load.

Again, asymmetry (unbalance) relays can be used to prevent conditions
of this type. But in this case, devices are needed that compare the three
phase-to-phase voltages and evaluate them according to equation 1. As
described for the neutral conductor, smallest amounts of asymmetry are
detected, which cannot be detected by normal voltage relays.

Figure 7 represents the correct connection of a motor feeder, as an ex-
ample. The undervoltage relay with integrated unbalance detection IL
9071/011 is used here. Please note that the section between asymmetry
relay and motor is not monitored. If this is required for safety reasons, the
undercurrent relay IP 9271 must be additionally looped in the motor feed-
er. With this measure, the whole drive is then optimally protected against
phase failure and broken conductor.

Note: For the detection of asymmetry, also the BA 9040 would be suitable,
and the broken conductor relay Al 940 for undercurrent detection. Howev-
er, devices from the | range have been selected for reasons of uniformity.
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Figure 6a
Neutral monitor
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Measuring relays

Monitoring of electrical systems for undervoltage and overvoltage

1. Function principle of voltage measuring relays

The considerations below are not only restricted to voltage monitoring
but also apply correspondingly to the monitoring of current, cos ¢, power,
temperature, frequency, etc.

Once we have discussed above a special case of under/overvoltage,
namely asymmetry (unbalance), we now deal with the normal case, i.e.
the monitoring of electrical systems for under/overvoltage.

In sytems where reverse feeding is not to be expected a standard voltage
measuring relay is sufficient for monitoring. All DOLD measuring relays
and in particular the voltage measuring relays work on the basis of the
same principle, no matter whether they operate with or without auxiliary
voltage U,.. In the following, the function principle is described in more
detail on the example of an undervoltage relay.

With the use of an undervoltage relay, the user wants to detect a down-
ward deviation from the nominal voltage, which underruns the permissible
tolerance, e.g. 20 %. Given a 230 V AC system, this is an undervoltage
of 184 V.

The device has two switching points, an upper and a lower. To prevent
confusing we speak of upper and lower switching points below.

In a three-phase measuring relay, the upper switching point must at first
exceeded in all three phases at the same time in order to enable the
device with the undervoltage feature to go to the ,good state“. That means
in our example that the upper switching point must be set to approx. 228 V
to allow the device to pick up at a system voltage of 230 V.

If then the voltage drops to a value just under 228 V, the device will not
respond to it for the moment. Only when the lower switching point is
underrun the relay reports a fault. For this, it is enough that only one of
the three voltages drops under the lower switching point.

The difference between both switching points is called hysteresis and is
specified either as an absolute value in Volt or relatively in percent (%)
related to the threshold. In the example above, the device must have the
lower switching point at 184 V resulting in a hysteresis of 44 V or 19.3 %.
Figure 8 shows the connections described above in graphical form.

Measuring relays may have two different response principles when the
measured value has over/underrun a switching point. In the open-circuit
principle, the signal relay in the output only picks up when the fault, e.g.
overvoltage occurs. With the closed-circuit principle, the output relay is
permanently picked up (energized) in the “good range” of the measured
quantity and will only drop out in case of a fault.

To prevent short-time voltage dips from causing an undesired alarm
the output relay can be operated with a time delay. If the system voltage
reaches again its original value within the delay time t, the output relay will
not operate. Likewise, a time delay t, can be realized when the measured
voltage returns to the ,good range*“ (refer to Fig. 8).

Due to the measurement principle used, namely the arithmetic averaging, a
system-specific delay time t; results in the measuring input. At each variation
of the measured voltage, small capacitances in the device are caused to
charge and discharge. Depending on the amount of the voltage jump, it takes
between 100 ms and 1 s before the new measurement internally tunes in.

Now, the five mostimportant parameters are known that can be set together
or individually on a voltage measuring relay by the user or are fixed set in
the factory These parameters include:

Upper switching point, lower switching point, response principle,
delay time t,, and delay time t,. In a block diagram, figure 9 shows the
general working principle of a voltage measuring relay.

The considerations above do not only apply to three-phase system but
can be also translated to single-phase and direct current systems. It is
clear that there is an abundance of design variants for such devices alone
from the above mentioned combination options. This wealth of variants
can be arbitrarily extended by fitting the devices with further extra func-
tions such as unbalance detection, phase angle measurement, etc.

Uy A L2 L1,12,13
L3
“Good"” range Uhigh ty
Utigh Y Open-circuit mode
¢ A . (normally de-energized mode)
Hysteresis
UIcw x
to I> J£ IL 12 14
L1 “Bad” range Um ?
e 3}
Y -
t : 11
Closed-circuit  11-14 - | e —— I> T —I—r
mode (normally H ' 12 '
energized  11-12 - * Closed-circuit mode
mode) (normally energized mode)
opencicit 11 . . M8071
mz?jg ::Af:::wally 1114 o e o UlOW 2
de-energized 11-12 I '
mode)
M8070
Fig. 8: Fig. 9:

Function diagram for undervoltage relay with auxiliary supply

Simplified block diagram of a voltage measuring relay
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Measuring relays
2. Practical application of voltage measuring relays

After the theoretical preliminary consideration, we now come to the appli-
cations of measuring devices in practice. In particular, discrete devices
shall be selected from the general case (figure 9).

In principle, it would be possible to combine all conceivable functions and
options, e.g. over/undervoltage, unbalance, phase sequence, current,
overload, time delays, etc. in a single device. However, this is not useful
in practice as such a device would be too expensive on the one hand and
difficult to handle on the other hand because all making conditions would
have to be met at the same time to allow the device to report a faultless
state at all.

Therefore, form the abundance of measuring and evaluation options, only
those are selected that are really required and useful for a certain mon-
itoring task. From these specifications, a device with specific features is
then created.

IK 9171 (or alternatively BA 9043)

In the first example, following device features are required: three-phase
undervoltage measurement, nominal voltage 400 V, N connection option,
lower switching point 0.85 U and closed-circuit principle. The solution is
our standard type:

IK'9171/200 3AC 400/230 V 0,85 U,,

What can this device do?

Once the system voltage is applied it goes to the “good condition” and the
output contact closes. When the system voltage in only one of the phases
drops under the lower switching point the output relay drops out (figure
10) and thus it signals the fault condition (closed-circuit principle). When
the system voltage increases above the upper switching point again the
device detects this and the output contact closes without time delay.

What'’s this device for?
It is suited for simple monitoring tasks to detect undervoltage in particular

in control voltage systems. Also, it is approved for applications according
to VDE 0108 (emergency power supply).

Variant

Now, we add the time delay t, to the above device and change the switch-
ing point to 0.7 U,. All remaining specifications remain the same. So, you
get the device IK 9171/240.

What can this device do?

Same functionality as above. The only difference is that the output con-
tact only closes after the time t, (figure 11) adjustable between 5 and
15 minutes when the voltage exceeds the upper switching point and the
device detects this.

What’s this device for?

The above device, in particular the single-phase model IK 9173/240, was
designed for applications in southern (warmer) countries. The majority of
houses there are equipped with air-conditioning systems. In the case of
power failures, that occur frequently due to weak and unreliable systems,
the cooling compressors must not restart immediately after restoration of
supply. This is because the refrigerant must be allowed to return in the
compressor firstly, and secondly, it must be prevented that all air-condi-
tioning units start at the same time on the weak system, which would
cause a new collapse. They must be started in a coordinated (time-stag-
gered) manner by differently set delay times.

IL 9071

For the second example, there are following requirements: Three-phase
undervoltage measurement, nominal voltage 400 V, N connection option,
lower switching point 0.85 U, and unbalance detection. This leads to the
IL 9071/010.

What can this device do?

In principle, it has all features as the IK 9171/200 plus unbalance detec-
tion (figure 11).

What'’s this device for?

It can not only be used for simple undervoltage detection but also for
phase failure detection. Thanks to the built in unbalance detection, it can
reliably detect a phase failure also in systems with motive-power load as
the phenomenon of reverse voltage is considered.

U
Un U
Hysteresis Wl UN \ /\
Response value | Hysteresis, 11, 12,13 N
L1, L2, L3 Respose value \\
t under- asym under-
voltage | healthy system | metry healthy system voltage
1-14 — - — t
1-12 : : o
t t
1 2
- - 1-12
M7159 M7606
Fig. 10: Fig. 11:

Function diagram for undervoltage relay IK 9171
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Function diagram for undervoltage relay IL 9071



Measuring relays

IL 9079

For the third example, we opt for following features: three-phase under-
voltage measurement, very short response time t;, time delay t, and
closed-circuit principle for the device IL 9079.

What can this device do?

Once the system voltage is applied it goes to the “good condition” and the
output contact closes (closed-circuit principle). When the system voltage
drops under the lower switching point the device immediately responds
within t; = 20 ms and the output contact drops out. When the system volt-
age recovers the output contact only closes after a time that is adjustable
between 0.2 and 2 sec. (figure 12).

What’s this device for?

The IL 9079 was designed for the detection of automatic reclosings in
three-phase systems. As such rapid auto-reclosures have a duration of
only approx. 100 ms a very short response time t; of the device mat-
ters. These rapid auto-reclosures can confuse contactor control systems.
Using the IL 9079 the control system is shut down and restarted in a con-
trolled way. With a connection trick it is possible to configure the device
with reclosing lockout (figure 13).

The three examples above should be enough to demonstrate what an
abundance of devices and variants are possible in the field of voltage
measurement - only by smart combination of individual functionalities.

mains interruption time
UN /
automatic 0
reset
11-14
No failure No failure
11-12 U
o Vg tv L
ion ti L3
reaction time _L_
T "Reset" "Reset" L2 L3
0 | i
manual 1 1 1 21 T
reset K1 1L9079 L k1 k1 L _]
11-14 SL9079 HE ___|:/
12 14 [22 24
No failure ! Reset
11-12 1
v R 2 P (L S SUR P — | user contact
reaction time || M6962_b M6964_b
Fig. 12: Fig. 13:

Function diagram for undervoltage relay IL 9079

Application example for IL 9079
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Measuring relays
3. General

The last section of the preface deals with general recurring issues with
respect of measuring relay use.

Neutral connection

When to use the devices with and without neutral conductor? The basic
principle is: If a 4-wire system with neutral conductor is available, you
should use a measuring relay that has an N-connection, even when
a three-phase connection would be enough. Because such devices are
able to measure and compare all 3 phase voltages against N they are
more accurate and sensitive than devices with only 3 terminals which use
one phase as reference phase and can only measure and compare 2
voltages.

Phase terminals

Basically, three-phase devices with N terminal can also be connected to a
single-phase system by bridging all 3 terminals for the phases with each
other.

Response principle

In principle, the measuring relays can be designed for open-circuit or
closed-circuit mode on the user’s request. However, a fitting with open-
circuit mode is not useful for an undervoltage relay without auxiliary
voltage supply. Because the output relay must be energized in case of a
fault (undervoltage) owing to the response principle. But when the vol-
tage drops under the permissible tolerance or a total power failure occurs
the output relay can no longer pick up because there is no more energy.
Therefore, the closed-circuit principle is the only correct selection for such
an application.

Protection of measuring circuits by fuses

One recurring question is how to correctly connect measuring relays with
respect to their protection against short-circuits. The standard DIN VDE
0100 Part 430 provide information on this. Section 6.4.3 says that protec-
tive devices are not necessary when (1) the conductor or cable is made so
that the risk of a short-circuit is reduced to a minimum and (2) the conduc-
tor or cable is not located close to combustible materials. Generally, this is
called short-circuit-proof installation.

What does this mean in practice?

To connect a voltage relay to a busbar, for example, considerably smaller
conductor cross sections are allowed. But this is only allowed when they
are laid separately, equipped with reinforced insulation and shorter than
3 m. The purpose of this is to prevent any contact to each other and thus
to prevent a short-circuit. If it happens against expectation, the line must
be additionally routed so that it can burn out without danger.

If the user does not want to take care of the above regulations, he must
install a protection device directly at the loaction of cross section transi-
tion (busbar to measuring conductor) as is required by the cross section
and conductor laying. Then, a short-circuit on the supply conductor is cut
out by the fuse without any risk. The user does not need to consider the
measuring relay in this respect because a short-circuit occuring there is
automatically interrupted. It goes without saying that the device can no
longer be used after this.
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4. Further applications

4.1. Reverse-power protection relay IR 9140

If reverse power to the system is to be prevented, the reverse-power
protection relay IR 9140 can be used. It monitors the direction of energy
transport in an electrical system. This can be required at connection points
to the power grid or industrial systems, for the operation of emergency
power units, for generator operation of driving motors, etc.

4.2. Small power stations

An example of the use of different DOLD measuring relays can be
encountered in small power stations. Here, over/undervolgage relays with
unbalance detection, frequency relays, reverse-power protection relays
and speed relays or level sensing relays are used. For a more detailed
application description for these devices please refer to our project folder
P1 “Small power stations operated in parallel with the system”.

4.3. Hospitals

A further application of our measuring relays is the voltage switching and
monitoring of the IT system in rooms used for medical applications. Here,
undervoltage relays, insulation monitors, current and temperature moni-
tors are used. For more information please refer to our associated project
folder P1 “Rooms used for medical applications”.



Fault annunciators

Systems and installations become more and more complex due to
increased automation, rationalization and growing use of control
electronics in machinery and plants. Maintenance expenditures in-
crease and human intervention becomes more and more difficult.
So, not only the safety but also the service life of such installations
is of major importance.

Avoidingfailuresby preventivemaintenanceorsafely correctingfailures
withinashortperiodoftimehelpstoreduce costs.Theuse offaultannun-
ciators pays off evermore because lost production time can hardly be
recovered.

Requirements and field of application

In the course of time, changes have taken place just with respect
to detection and processing of faults. In the past, single compo-
nents from relays, auxiliary contactors and interval time-delay re-
lays were used besides pushbuttons for acknowledgement, horn
and indicator lamps to process fault signals. Today, a single mod-
ule is enough to fulfill this task.

In the meantime, function and annunciating sequences have been
standardized by the standard DIN 19 235. Apart from simple elec-
trical group fault, new-value and first-up annunciators, electronic
clear text fault annunciating systems are available for complex ap-
plications.

Precisely, when using PLC or control system technology it is
indispensable to install a fault alarm acquisition independent of
the process level to keep control when the plant control fails and
thus a damage may occur.

Typical application fields for fault annunciators include:

Industry:

Monitoring of production sequences and processes, monitoring
of the production plant, monitoring of machine functions such as
V-belt breaking, filter blocking, dry-running of pumps, etc. and
the specification of maintenance intervals for preventive mainte-
nance.

Buildings:

Monitoring of heating, ventilation and air-condition systems, doors,
gates and windows as well as monitoring of transport and convey-
ing systems.

Environment:
Monitoring of sewage treatment plants, waste incineration plants
and power stations.

Group fault, new-value and firt-up annunciators have normally
acoustic and visual indicators and are designed for DIN rail mount-

ing or for front panel mounting.

Group fault annunciators are availabel for 6 or 12 (extendable)
signals that energize a relay when a fault signal occurs. Such a
relay can be de-energized by an acknowledging key. A visual (flash
lamp) or an acoustic (horn) transducer is connected to this relay
output.

New-value and first-up annunciators are used where the chronol-
ogy of fault signals is essential.

The new-value annunciator highlights those alarms among a
number of alarms the status of which has changed after the last
acknowledgement. New-value annunciations are indicated by a
flash lamp and after acknowldgement as permanent light until the
fault is cleared.

The first-up annunciator highlights that alarm among a number of
alarms the status of which has changed first after the last acknowl-
edgement. The first occurred fault is indicated by a flashing lamp
and consequential faults by permanent light.

Text fault annunciator systems

Text annunciator systems echo the correct sequence of the ar-
rived fault signals. Stored alarms can be called up and viewed
on the display. Text fault annunciator systems can be operated as
new-value and also as first-up annunciators.

Text fault annunciators have outputs for group annunciation, horn
and system readiness. Inputs and outputs are metallically isolated
and thus ensure a maximum of interference immunity.

A printer can be used for logging, i.e. for printing out the fault
date, time and text.

With an appropriate programming software also other settings
such as closed-circuit and open-circuit principle as well as time
delay of inputs can be defined apart from the message texts.

A decentralized fault alarm acquisition in complex installations can
be configured with up to 30 modules with 8, 16, 24 or 32 inputs
each. Via a separate module, these modules are connected to a
two-wire line which is connected to the central fault annunciator. A
maximum of 255 fault alarms can be acquired with this. Additional
remote control stations complete the system.
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Installation / Monitoring Technique

VARIMETER RCM
Residual Current Monitor

IL 5882, SL 5882, IR 5882

DOLD

s
s

IL 5882

ND 5016/024

44

IR 5882
with internal
residual current transformer

ND 5016/035

ND 5016/070

Your advantages

¢ Preventive fire and system protection

¢ Increasing the availability of plants by early fault detection

¢ As option with external or internal residual current transformer

¢ Protection against manipulation by sealable transparent cover
over setting switches

Features

According to IEC/EN 62 020

for AC and pulsating DC currants Type A to IEC/TR 60755

9 tripping values from 10 mA to 10 A or from 10 mA ... 30 A

Frequency range 20 ... 2000 Hz

Selection of manual or automatic reset

With prewarning

With test and reset button

Broken wire detection

Short reaction time

With adjustable delay t,

De-energized on trip

LED indication for auxiliary supply and state of contact

2 x 1 changeover contact

Devices available in 3 enclosure versions:

IL5882: 63 mm deep with terminals near to the bottom to be

mounted in consumer units or industrial distribution

systems according to DIN 43 880

- width 35 mm

- for connection of external residual current transformer,
e.g. DOLD ND 5016, ND5019

100 mm deep with terminals near to the top to be mounted

in cabinets with mounting plate and cable ducts

- width 35 mm

- for connection of external residual current transformer,
e.g. DOLD ND 5016, ND5019
63 mm deep with terminals near to the bottom to be
mounted in consumer units or industrial distribution
systems according to DIN 43 88
- width 105 mm
- with internal residual current transformer

SL 5882:

IR 5882:

Function Diagram

A1/A2

N |
Alarm

Prewarning

manual rgse

ty | |manual reset

21-24
Prewarning
21-22

Test —F—

Reset —F—

manual reset with link X1/X2

— — — with manual reset

M8368 a
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Approvals and Markings

C€|@

A025518
Application

Detection of insulation faults in grounded voltage systems. The residual
current relay is used to maintain electrical plants before faults occur.
Decrease in insulation can be detected and indicated early without inter-
ruption of operation.



Function

The function of the IL/SL 5882 and IR 5882 can be compared to a fault
current circuit braker unit. It detects and indicates residual currents, but
does not disconnect.

The measurement is done by an external residual current transformer e.
g. ND 5016 which is connected via terminals i and k to the IL/SL 5882.
At the device IR 5882 the residual current transformer is integrated. All
conductors of the voltage system to be monitored are run through the CT
except the ground wire. In a fault free voltage system the sum of all current
is 0 and the CT induces no secondary voltage. If due to an insulation fault
a fault current flows to ground, the current difference in the CT creates a
measuring current, which is detected and measured by the IL/SL 5882 or
IR5882. Abrokenwireinthe sensingcircuitwould disable the measurement,
therefore a special circuit detects broken wire and forces the unit to trip.

The unit has 2 x 1 changeover contacts. Contact 11-12-14 for alarm (AL)
and 21-22-24 for prewarning (VW). Prewarning is detected at 70 % of
the selected alarm value. With external bridge X1-X2 the alarm is stored
and has to be reset by pressing the reset button or by disconnecting the
auxiliary supply. Without bridge X1-X2 the unit works with auto-reset and
the fault is not stored. With the button "Test" a fault can be simulated
(Alarm). Each contact is delayed with an adjustable time delay t, (same
delay time for alarm and pre-warning).

To avoid unauthorised adjustment of the potentiometers the unit has a
transparent cover that could be seald with laquer. Two holes above the
push buttons allow activation of test and reset.

Connection terminals

Terminal designation Signal description
A1, A2 Auxiliary voltage
i, k (only at IL/SL 5882) Conn.f. external current transformer
ND5016, ND5019 ; terminals i, k
X1, X2 control input
X1/X2 bridged:
with manual reset of alarm
X1/X2 not bridged:
without manual reset of alarm
(Hysteresis function)
11,12, 14 1. C/O contact (Alarm)
21,22, 24 1. C/O contact (Pre-warning)
Indication

green LED "ON":
red LEDs "VW", "AL":

on, when supply connected
on, when insulation failure (prewarning and
alarm)

Note

If time is set to 0 and a pulsating fault current is flowing (e.g. 1-way rec-
tified) the output relay may flicker because of the short reaction time. By
increasing the time delay this effect can be avoided.

Circuit Diagrams
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Xt x| at|ae| -
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;X X2
i k .
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1 1 I
bR, !
1 AL — 1
| V22 |
2 iF, !
Vel |2 !
L. |
1411 24| 21
M8349 a
IL /SL 5882
- - A, |
. X1|x2 | a1 a2 .
| 1
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! xi X2 [
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1411 24| 21 M1134
IR 5882

Setting
i k
RRVRR
AR £ varimeler
LED"ON" ~ L5882
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Technical Data

Input

Aucxiliary voltage U,
Voltage range:

AC:

DC:

Nominal frequency U, :
Nominal consumption
AC 230 V:

AC 24 V:

DC 24 V:

Measuring value adjustable

via rotational switch:

Frequency range:

Hysteresis:
Accuracy:

Repeat accuracy:
Temperature drift:
Reaction time:
Response delay t

Output

AC/DC 12V, AC/DC 24 ...230 V

08..1.1U,
0.9..1.25U,
50 ... 400 Hz

4 VA
1.6 VA
1W

AC 0.01; 0.03 A; 0.1 A;0.3A;0.6 A
1A;2A;5A;10 Aor

AC 0.01 A, 0.03A;0.1A;0.3A;06A
1A;2A;7A;30A

20Hz ...2 kHz

at failure current < 50 Hz and the
function "auto reset", a time delay
must be adjusted, so that the relay
does not buzz before switching
approx. 4% of trip value, fixed
<0..-30 %

<+t1%

<+0.05%/K

10 ...40 ms

0 ... 5 s adjustable (logarithmic scale
in order to allow also short time delay
to be adjusted without problems)

Contacts:
IL/SL/IR 5882.38:

Thermal current | ;:
Switching capacity
to AC 15:

NO contact:

NC contact:

to DC 13:

NO contact:

NC contact:
Electrical life

to AC15at1 A, AC 230 V:

Short circuit strength

1 changeover contact for Prewarning,
1 changeover contact for Alarm
5A

3A/AC230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

3 x 10° switching cycles EN 60 947-5-1

max. fuse rating: 4AgL EN 60 947-5-1
Mechanical life: > 10® switching cycles

General Data

Operating mode: Continuous

Temperature range

Operation: -20...+60°C

Storage: -25...+70°C

Altitude: <2.000 m

Clearance and creepage

distances

rated impulse voltage /

pollution degree

supply / contacts: 4kv/2 IEC 60 664-1

supply / Measuring Circuit:

EMC

Surge voltages:
HF-interference:
Electrostatic discharge:
HF irradiation

80 MHz ... 1 GHz:

1 GHz ... 2,7 GHz:

Fast transients:

Surge voltages:

HF wire guided:
Interference suppression:
Degree of protection:
Housing:

Terminals:

Housing:

corresponding to CT

class 3(5kV/0.5J) DIN VDE 0435-303

class 3 (2.5 kV) DIN VDE 0435-303

8 kV (air) IEC/EN 61 000-4-2
IEC/EN 61 000-4-3, EN 50 121-3-2

20V /m

10V/m

4 kV (class 4) IEC/EN 61 000-4-4

1 kV (class 3) IEC/EN 61 000-4-5

10V IEC/EN 61 000-4-6

Limit value class B EN 55 011

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO-behaviour
according UL subject 94

Technical Data

Vibration resistance: Amplitude 0.35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/060/03 IEC/EN 60 068-1
EN 50 005

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

Climate resistance:
Terminal designation:
Wire connection:

Wire fixing: Flat terminals with self-lifting
clamping piece IEC/EN 60 999-1
Fixing torque: 0.8 Nm
Mounting: DIN rail IEC/EN 60 715
Weight
IL 5882: approx. 125 g
SL 5882: approx. 150 g
IR 5882: approx. 300 g
Dimensions

Width x height x depth:

IL 5882: 35 x 90 x 63 mm
SL 5882: 35 x 90 x 100 mm
IR 5882: 105x90x 63 mm
(inner diameter current transformer:
21.5 mm or 28 mm)
Standard Types

IL 5882.38 AC/DC24..230V 50/60Hz 10A 5s
Article number: 0055138
* De-energized on trip

* Auxiliary voltage U, AC/DC 24 ...230V

* Measuring range: 10A
* Response delay t: 5s
¢ Width: 35 mm

SL 5882.38 AC/DC24...230V 50/60Hz 10A 5s
Article number: 0055515
* De-energized on trip

¢ Auxiliary voltage U, ;: AC/DC 24 ...230V

* Measuring range: 10A
* Response delay t: 5s
e Width: 35 mm

IR 5882.38 AC/DC 24 ...230V 50/60Hz 10A 5s
Article number: 0066743
¢ Internal residual current transformer (& 28 mm)

¢ De-energized on trip

* Auxiliary voltage U, ;: AC/DC 24 ...230V
* Measuring range: 10A

¢ Response delay t 5s

e Width: 105 mm

ND 5016/024

Article number: 0066009
¢ Residual current transformer for IL/SL 5882

e Diameter: 24 mm
¢ DIN-rail mounting: waagrecht oder senkrecht
¢ Screw mounting: M4

Variant

IL 5882.12/002: with 2 changeover contacts for alarm

and no pre-warning
Ordering example for variant

IL 5882 .38 /_

|

LResponse delay Q

Measuring range
Frequency range
Auxiliary voltage
Variant, if required
Contacts
Type

_ AC/DC24..230V 50/60Hz 10A 5s
L
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Accessories

Residual Current Transformer ND 5016/024, ND 5016/035

L

L1

i o o

])) B

=

M10979 b

-| [

for DIN rail mounting or screw mounting

0],
B H—

Residual Current Transformer ND 5016/070

L
@D B
[m]
|
]
: el o Tl
M11582_a
G
C_ C
K
_— | el
u} o
L L

for DIN rail mounting or screw mounting

* Drill tolerance for screw mounting: £ 0.5 mm

ND 5016/024 oD| L |L1|B|H|C|E]|F]|Kk ND 5016/070 oD| L|H|/HI|B|C|F|k]|E]|G
Dimension/mm 24 | 82 | 75 | 24 | 54 | 25 |42*| 46 | 4,2 Dimension/mm 70 |111|110|115| 32 | 37 | 55 | 4,2 | 50* | 74*
Weight/ g approx. 80 Weight / g approx. 220

ND 5016/035 Dl LTl BlHTClIETF ” *) Drill tolerance for screw mounting: + 0.5 mm

Dimension/mm 35|88 |81 |24 |67 |25 |42"| 46 [4,2

Weight/ g approx. 90

Technical Data Residual Current Transformer ND 5016, ND 5019

Ambient temperature

ND 5016:
ND 5019:

Inflammability class:

-20...+60°C /253K ...333K
-10...450°C /263K ...323 K
VO according to UL94

Nominal insulation voltage

acc. to IEC 60 664-1: AC 630V

Rated impulse voltage /

pollution degree: 6 kV/3

Voltage test acc. to

IEC/EN 60 255: AC 3 kV

Transformation ratio: 500 /1

Length of connection wires

Type of wire:

Single wire: upto1m

Single wire Twisted pair: upto10m

Screened wire;

screen on terminal k: upto25m

Wire cross section

ND 5016: 0.2..1.5mm?

ND 5019: 0.75 mm?

Stripping length: 8 mm

Wire fixing

ND 5016: Terminals with spring connection and
direct (Push in) technology

ND 5019: Box terminals

Screw connection:
ND 5016:

ND 5019:

Fixing torque:

DIN rail mounting:
ND 5016/024, /035:

ND 5016/070:
ND 5019:

M3 or M4
M5
0.8 Nm

integrated clips for vertical and
horizontal mounting

integrated clips for horizontal mounting
using mounting adapter ET 5018

Mounting instructions for screw mounting

High forces when mounting may damage the current transformer fixtures.
The fixing clips are designed to support the current transformer. Forces
that are applied by the cable running through the current transformer can
only be tolerated within limitations.

During installation and afterwards please make sure that the wires are
led through the current transformer without applying pressure and remain
stable in that position.
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Accessories Disassembling ND 5016/024 and ND 5016/035
Residual Current Transformer ND 5019

L
@D B

M11123

M7486

Disassembling ND 5016/070

for Screw connection

Dimensions in mm

ND 5019/105

Art-Nr. 0055118
oD 105

170

33

146

38

94

46

61

6,5

16

Weight
ND 5019/105
kg 0,5

3|~ |m|m|O|0|T|m|r

M11583

The residual current transformer ND 5019/105 can also be mounted on
DIN-rail. To do this the metal screw fixings have to be removed and have to
be replaced by 2 mounting clips (ET5018: art.no. 0058754; set with 2 pcs)

L
@D B

[L]
L1

Py

M9777_b
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Installation of Wires

NLTL2L3 PE NL1L2L3

s
D

M8362 a

To Avoid Interference with High Starting Currents

~(©)

M8363

XJ

(

Connection Example

monitored voltage system

PE === e S e
L1
2 /A
L3 i )]
R/
=
ii ik Al AZ
i_o. Om=imim —-O--
L5882 F) F)
! 12 l1a 22 |24 i
1.0 0=
|X1-q:§(2' 1 12 14 21 22 24'
S--= 0 Alam : Prewarning !

signalling contacts

X1-X2 open : automatic reset

X1-X2 closed : manual reset
M8370 ¢

*only IL5882, SL5882

Attention:

As the auxiliary supply has no galvanic separation, the se-

condary circuit of the CT must not be connected to ground.

A ground connection will lead to a damage of the unit!
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Installations- / Monitoring Technique

VARIMETER RCM
Residual Current Monitor, Type B for AC and DC Systems
RN 5883

DOLD

" -nr-i"'”‘;
== E“E i
S BN 54
=l @ s S
I i ‘E .i E':'\
- s
! M =3
RN 5883 ND 5015/035 ND 5015/070

Product Description

The AC/DC sensitive residual current monitor RN 5883 allows an early
detection of insulation faults and detects differential currents with AC
as well as DC components in grounded voltage systems (type B). The
measurement takes place via an external current transformer.

Contrary to an RCD the residual current monitor RN 5883 does not dis-
connect the mains when detecting a fault but only indicates it. Besides
the easy to read LED chain indicating the actual current several LEDs
display operation, pre-alarm and alarm. The 4 measuring ranges cover
10 to 3 A. Additional features are broken wire detection, test function and
adjustable pre-alarm.

Theresidual currentmonitor RN 5883 provides early information for precise
and cost effective maintenance before the plant stops.

Your Advantage

¢ Preventive fire and system protection

 Increasing the availability of plants by early fault detection

¢ Universal usage at AC/DC mains

¢ Protection against manipulation by sealable transparent cover
over setting switches

Features

¢ According to IEC/EN 62 020, VDE 0663

¢ For AC and DC systems Type B, according to IEC/TR 60755
* To detect earth faults in grounded voltage systems
4 setting ranges from 10 mAto 3 A

Manual reset, with alarm and pre-warning

With adjustable switching delay

Energized or de-energized on trip

LED indicator for operation, pre-alarm and alarm
With test function

LED-chain indicates fault current

As option with analogue output

Broken wire detection

Width: 52.5 mm

Approvals and Markings

C € c@ us I.ISTE:J)

Canada / USA
" RN 5883 Variant /61;

2
®
c M us

Canada / USA

2 ND 5015

Application

The residual current monitor type B is designed to monitor DC systems
and AC systems up to 250 Hz.

Circuit Diagram

A1|A2| |i1|k1|i2|k2|X1|X2

Al
X1 |
i

2

; L1
 Alarm 1 'ﬂ

2 U+ U-
Pre - Alarm 2 24

§||

(S

U+| U-

1 | 12|14| 21|22| 24|

M11213

Indication

green LED ,ON*: On, when auxiliary supply connected
yellow LED ,Pre-Alarm®: Flashes during time delay t,

On, when pre-alarm active
red LED ,Alarm“: Flashes during time delay t,
On, when alarm active
yellow and red LED: Flashes on broken wire or extremely high input
signal
yellow LED-chain: LED chain indicates fault current in % of adjusted
alarm value

Connection Terminals

Terminal designation Signal description

A1, A2 Auxiliary voltage U,

i, k1, i2, k2 Cor_mectlon of an external
residual current transformer
Parameterization input

X1, X2 . ) .
energized or de-energized on trip

11,12, 14 Contacts alarm signal

21,22,24 Contacts pre-alarm signal

U-, U+ Analogue output (option)

Notes

The devices measure AC and DC current (AC / DC sensitive. Due to the
measurement principle they also detect magnetic fields in the next to the
current transformer.

When planning a panel with AC/DC sensitive residual current monitors
please make sure that no components are placed next to the CT that
create a magnetic field, e.g. contactors, transformers etc.

If an influence is detected, also a rotation of the CT by 90° could positively
reduce the influence.
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Set-up and Adjustment Facilities

AMi+) A2 i1 k1 12 k2 X1 X2
T | E— EE— | I—
| R o
LED "ON" IF
U, connected\wﬁ o Ip: Rﬁﬂge x Factor [A]
LED , Pre-Alarm” 90 Mo
80
LED "Alarm" Alorm
70 40 / .
LED chain €0 /Sf,@ S AR
50 - 10° 100 07 =10
| Pre-Al /ﬁ IpA- ty Is]
pA* re-Alarm 30 Volue x % x Iy
s = A x setting in % 20 vatimeler =
10 a0 RNSB883 <§S ”( ;* ?ES?
>3s - — Tes
£0: |y = 60mA x 50% = 30mA %10~ obbsss
Pre-alarm relay trips at 30mA
LED chain shows at that moment 50%
Alarm Pre-Alarm Analog out
l — l r
CM) 12 14 21 22 24 U+ <Uj
RN 5883.12/001

M11736

It is of advantage to keep the range small and the Factor high.
Example: Setting 300 mA: Range 0,1 x Factor 3 = 300 mA

I: Alarm value = Range x Factor

e.g.: 1y = 0,01Ax6 = 60mA
I, = Alarm relay trips at 60mA

LED chain shows at that
moment 100%

—— 1, : response delay reacts on Alarm

and Pre-Alarm

Pushbutton
<3s = reset fault memory
>3s = devise test

Function

The Measuring circuit includes an external residual current transformer.
All conductors of a voltage system are fed through the transformer except
the ground wire. In a healthy system the sum of all flowing currents is zero,
so that no voltage is induced in the CT. If an earth fault occurs, sourcing a
current flowing to ground, the current difference induces a current in the
CT that is detected by the RN 5883.

If an earth fault occurs, sourcing a current flowing to ground, the current
difference induces a current in the CT that is detected by the RP 5883.

On broken sensor wires and broken CT coils the unit goes into alarm state
and the LEDs for pre-alarm (yellow) and alarm (red) flashes.

The unit has 2 changeover output contacts. One for alarm 11, 12, 14 and
21, 22, 24 and one for pre-alarm.

4 Setting Ranges can be slected from 10 mA to 3 A. The fine adjustment
is made via potentiometer ,Factor”

Measuring range = Range x Factor.

The alarm relay switches at 100 % of the adjusted response value.

The pre-alarm can be set in 10% steps between 10 and 100% of the
alarm value.

Potentiometer t, sets the switching delay between 0 and 10 seconds. The
delay reacts on pre-alarm and alarm.

The different CT sizes require a correct adaption of the residual current
monitor. 3 models are available:

An external link on X1-X2 allows the change between energized and de-

energized on trip. A change of the function will only be valid after interrup-

tion of the supply voltage.

Terminal X1/X2: external link =
open =

De-energized on trip,
Energized on trip

De-energized on trip: In the case of groundfault or missing auxiliary supply
the relays are de-energized,
the NC contacts 11/12; 21/22 are closed

In fault free state the relays are energized,

the NO contacts 11/14; 21/24 are closed
Energized ontrip:  In the case of groundfault the relays are energized,
the NO contacts 11/14; 21/24 are closed

in fault free state the relays are de-energized,
the NC contacts 11/12; 21/22 are closed

If an adjusted value is reached on the measuring input (alarm or pre-
warning)at the standard type RN 5883 the signal is stored. Reset is made
by pressing the button ,Test/Reset” for < 3 s s or by disconnecting the
auxiliary supply (approx. 30 s).

If the , Test/Reset” button is pressed for > 3 s, a test of the unit is made.
The time delays run, the pre-warning and alarm is activated.

An LED chain shows the fault current between 10 and 100 % of the adju-
sted alarm value.

An analogue output 0 ... 10 V indicates also the fault current. 10 V corre-
sponds to 100 % of the adjusted alarm value.

Suitable

Type residual current Frequeny range
transformer
ND 5015/024

RN 5883.12/61 ND 5015/035 DC + AC up to 250 Hz

RN 5883.12/010/61

ND 5015/070

DC + AC up to 180 Hz

RN 5883.12/020

ND 5018/105
ND 5018/140
ND 5018/210

DC + ACupto 60Hz

Table 1
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Technical Data

Input

Auxiliary voltage U, :
Voltage range
atU,=AC/DC24 ...80V:
atU, =AC/DC 80 ...230 V:
Nominal frequency U, :
Nominal consumption

at AC:

at DC:

Measuring range:

Measuring range
fine adjustment:
Uberlastbarkeit:
Alarm:
Pre-alarm:

Frequency range:

AC/DC 24 ...80V, AC/DC 80 ...230 V

DC19..110V,AC 19..90V,
DC 64 ...300V, AC 64 ...265V
AC 50/60 Hz

5VA

25W

10 ... 100 mA, 30 ... 300 mA,

100 ... 1000 mA, 300 ... 3000 mA
(3 ... 30 mA on request)

1..10

with overload protection

100 % of the adjusted measuring range
10, 20, 30, 40, 50, 60, 70, 80, 90, 100 %
of the adjusted alarm value

DC and AC to 250 Hz*

*) depending on the differential current
transformer used. See ,Function” Table 1.

Repeat accuracy: <+3%

Temperature drift: <+01%/K

Reaction time: 300 ms

Switching delay

Pre-alarm / alarm: 0..10s

Output

Contacts: 1 changeover contact for pre-alarm,

Thermal current |

up to 30 °C:

up to 40 °C:

up to 60 °C:
Switching capacity
at AC 15:

NO contact:

NC contact:

Electrical life
toAC15at1 A, AC 230 V:
Short circuit strength
max. fuse rating:
Mechanical life:

Analogue Output (option)

1 changeover contact for alarm

5A
4 A
2A
3A/AC230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1

3x10° switch. cycl. IEC/EN 60 947-5-1

4 AgG /gL IEC/EN 60 947-5-1
> 108 switching cycles

Terminal U+ / U-:

General Data

0..10V;5mA

variant RN 5883/_ _1

Screened wire; screen one end grounded
at device to PE

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Insulation coordination
according to IEC 60664-1:
RN 5883 cennected with

Continuous

-40 ...+ 60°C

-20 ...+ 60°C (variant/_1_and/_2_)
-40...+70°C

< 2,000 m

current transformer ND 5015, ND 5018

Rated impuls voltage /
pollution degree:

Auxiliary voltage / Meas. circuit:

Auxiliary voltage / Contacts:

6kvV/2
6kV/2

Auxiliary voltage / Analoge output: 6 kV /2

Contacts / Analoge output:

Meas. circuit / Analoge output:

6kV/2
6kvV/2

Contacts 11,12,14/21,22,24: 4kV /2

Technical Data

EMC

Surge voltages:
Electrostatic discharge:
HF irradiation

80 MHz ... 2,7 GHz:
HF-wire guided:

Fast transients:

Surge voltages:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:
Fixed screw terminals
Cross section:

Stripping length:
Wire fixing:
Fixing torque:
Mounting:
Weight:

Dimensions

Class 3(5 kV/0.5J) DIN VDE 0435-303
8 kV (air) IEC/EN 61 000-4-2

20V /m (class 3)
10V (class 3)

2 kV (class 3)

1 kV class 3)

Limit value class B

IEC/EN 61 000-4-3
IEC/EN 61 000-4-6
IEC/EN 61 000-4-4
IEC/EN 61 000-4-5

EN 55 011

IP 30 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO-behaviour
according UL subject 94
Amplitude 0.35 mm
frequency 10 ... 55 HzIEC/EN 60 068-2-6
40/60/03 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

0.5...4 mm? (AWG 20 - 10) solid or
0.5...4 mm2 (AWG 20 - 10)
stranded wire without ferrules
0.5...2.5 mm2 (AWG 20 - 10)
stranded wire with ferrules

6.5 mm

Cross-head screw / M3 box terminals
0.5 Nm

DIN rail IEC/EN 60 715

approx. 160 g

Width x height x depth:

52.5x90x 71 mm

UL-Data RN 5883

These devices only monitor residual currents and are not intended to
be used as Ground Fault Circuit Interrupter (GFCI) in accordance with

UL1053 / UL943.

These devices have been investigated to be used with external differen-
tial current transformers manufactured by E. Dold & Séhne KG, Cat. Nos.
ND5015/024/61, ND5015/035/61 or ND5015/070/61.

Supply voltage U,:

Switching capacity relays
Ambient temperature 30°C:

Ambient temperature 40°C:

Ambient temperature 60°C:

Analogue output
(only at variant/__1):

Max. measuring frequency:

Wire connection:

AC/DC 24-80V single or double phase
50/60 Hz;

AC/DC 80-230V single or double phase
50/60 Hz

5A, 250Vac G.P.

250 Vac, 2A pilot duty
250 Vac, 1/2hp

4A, 250Vac G.P.

250 Vac, 2A pilot duty
250 Vac, 1/2hp

2A, 250Vac G.P.

0..10V, 5mA
DC, AC (0 — 250Hz)

AWG 20 - 12
60°C / 75°C copper conductors only

[ Technical data that is not stated in the UL-Data, can be found
I in the technical data section.
nfo
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Standard Type

RN 5883.12/61 AC/DC 80 ...230V 50/60 Hz
Article number: 0066451

Accessories
Residual Current Monitor ND 5015/024, ND 5015/035

* For residual current transformer ND 5015/024 and ND 5018/035 L
e Alarm und Pre-alarm L1
* Energized or de-energized on trip
e Without analogue output @D B
* Auxiliary voltage U,;: AC/DC 80 ...230 V
* Width: 52.5 mm JE— —
ND 5015/035/61
Article number: 0066841 1
¢ Residual current transformer for RN 5883 u
e Diameter: 35 mm
T
Variants |
- R—A
For residual current transformer ND5015/024 und ND5015/035: f
RN 5883.12/001/61: With analogue output 0 ... 10 V ] L T £
imi i E‘J} =il i)
M10979_b
RN 5883.12/800/61: Fixed values, without analogue output -
C
RN 5883.12/802/61: Fixed values, without analogue output; k
with bridge on X1/X2:
- Alarm: Energized on trip
- Pre-alarm: De-energized on trip ( kA
without bridge: ]
- Alarm: De-energized on trip
- Pre-alarm: Energized on trip 8
L Lt
Fir residual current transformer ND5015/070:
RN 5883.12/011/61: with analogue output 0 ... 10 V
Jo
For residual current transformer ND5018/105, ND5018/140, -
ND5018/210:
RN 5883.12/021: with analogue output 0 ... 10 V for DIN rail mounting or screw mounting
Ordering example for variants
ND 5015/024 oD| L |L1| B|H|C E F | k
RN 5883 .12 /__ _ /61 AC/DC 80...230V 50/60 Hz Dimensions/mm | 24 | 82 | 75 | 24 | 54 | 25 | 42* | 46 | 4.2
L Weight / g approx. 80
Nominal frequency
Auxiliary voltage ND 5015/035 oD| L |L1| B|H|C E F k
uL _appr(_)val ) Dimensions/mm | 35 | 88 | 81 | 24 | 67 | 25 | 42" | 46 | 4.2
Variant, if required Weight / g approx. 90
Contacts P —
) Drill tolerance for screw mounting: £ 0.5 mm
Type
UL-Daten ND 5015 Technical Data Residual Current Monitor ND 5015, ND 5018
Wire connection: AWG 24 - 16 Ambient temperature: -40 ...+ 60°C /233K ...333K
60°C / 75°C copper conductors only Inflammability class: VO according to UL94
[ Technical data that is not stated in the UL-Data, can be found Insulation coordination according to IEC 61869-1

I in the technical data section.
nfo

Highest rated operating voltage U : AC 720V
Rated impulse voltage: 3 kV
Length of connection wires

Type of wire to CT, e.g.

Single wire: upto1m
Single wire twisted pair (pair 1:i1 - k1; pair 2: i2 - k2): upto10m
Screened wire; screen one end grounded at device to PE: upto25m
Wire cross section: 0.2..1.5mm?
Stripping length: 8 mm
ND 5015:

Wire fixing: Terminals with spring connection and

direct (Push in) technology

40 N max.

integrated clips for vertical and
horizontal mounting

Actuation power:
DIN rail mounting:

Screw fixing: M3 or M4
Fixing torque: max. 0.8 Nm
ND 5018:

Wire fixing: Flat terminals with self-lifting clamping piece

DIN rail mounting:
Screw fastening:

using mounting adapter ET 5018
(only at ND 5018/105, ND 5018/140, ND 5018/210) M 5
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Accessories
Residual Current Monitor ND 5015/070

Residual Current Monitor ND 5018/105, ND 5018/140, ND 5018/210,

L L
@D B @D B
—
D L[
| - - -
u]
- ﬂ h &1/ \ ,
M11582_a —— —— L J E |
G C D F
C C
LT g 18
. | ‘ _ - : :
| — 1 —
0 ; o ’
L i Ll -
‘ (\;QL
Y S— Y — 3
m
for DIN rail mounting or screw mounting for screw mounting
ND 5015/070 oD| L|H|/HI|B|C|F | k|E]|G ND 5018/105 oD| L| B|H|C|DJ|E|F]| k|m
Dimensions/mm 70 |111]110|115| 32 | 37 | 55 | 4,2 | 50" | 74" Dimensions/mm |105|170| 33 |146| 38 | 94 | 46 | 61 | 6.5 | 16
Weight/ g approx. 220 Weight / g 530
) Drj ing: +
Drill tolerance for screw mounting: + 0.5 mm ND 5018/140 Dl LlIBslnlclolelrF K T m
Dimensions/mm | 140 |220| 33 | 196 (48.5|/123| 46 | 61 | 6.5 | 16
Weight / g 1250
ND 5018/210 oD| L|B|H|C|D|E|F]| k|m
Dimensions/mm |210[299| 33 |284| 69 |161| 46 | 61 |6.5| 16
Mounting instructions for screw mounting Weight/g 2100

High forces when mounting may damage the current transformer fixtures.
The fixing clips are designed to support the current transformer. Forces
that are applied by the cable running through the current transformer can
only be tolerated within limitations.

During installation and afterwards please make sure that the wires are
led through the current transformer without applying pressure and remain
stable in that position.
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The residual current transformer ND 5018/105 can also be mounted on
DIN-rail. To do this the metal screw fixings have to be removed and have
to be replaced by 2 mounting clips

(ET5018: art.no. 0058754; set with 2 pcs)



Accessories

Residual Current Monitor ND 5018/105

L
T
\FFH —

2

g
for DIN rail mounting
ND 5018/105 L | B
Dimensions/mm | 105|170 | 33
Weight/ g 530

Disassembling Residual Current Monitor ND 5015/024 and /035

Disassembling Residual Current Monitor ND 5015/070




Installation of Wires

NL1L2L3 PE NL1L2L3
% .
L~

PE L+ L

/LN

%&%ﬁ%
X

M8362_a

Connection Example
pp ._.Monitoringphase .
L1
/AN
5l e
C T\ e

i1 k1

i1 ki ]i2  [k2 Al |A2

. — Qr==0

I '|
| |
! RN5883 F) F) |
! 2l l2lae
L.

0:-0 -0 O~

X1 :XZ' 11 12 14 21 22 24'
L--- ' alam :pre alarm !

indicator contact

X1-X2 open : operating current
X1-X2 bridged : de-energized

M11294

50



0239279

Monitoring technique

VARIMETER IMD

Insulation Monitor
MK 5880N, MH 5880

DOLD

Function Diagram

Uy
R 4
earth fault
RaL
auto reset 11-14
11-12
fault  on
LED  off
manual reset
reset button LT
11-14
11-12
fault  on
LED  off
MK 5880N

M6202

e According to IEC/EN 61 557-8

For single and 3-phase AC-systems up to 0 ... 500 V and

10 ... 1000 Hz

Monitors also disconnected voltage systems

Adjustable tripping value R, of 5 ... 100 kQ

De-energized on trip

Auxiliary voltage, measuring circuit and output contacts are

galvanically separated

Manual and auto reset

With test and reset button

Connections for external test and reset buttons possible

LED indicators for operation and alarm

2 changeover contacts

MK 5880N/200 with additional prewarning

- adjustable prewarning value 10 kQ2 ... 5 MQ

- 1 output relay for alarm and 1 for pre-warning

e MH 5880/500: similar to MK 5880N but with galvanic separated
analogue output and 11 step LED chain for the actual insulation value

e Wire connection: also 2 x 1.5 mm? stranded ferruled, or
2 x 2.5 mm? solid DIN 46 228-1/-2/-3/-4

* As option with pluggable terminal blocks for easy exchange of devices

- with screw terminals

- or with cage clamp terminals

MK 5880N: 22.5 mm width

MH 5880: 45 mm width

Approvals and Markings

C€(@) ac

A025518 " only MK 5880N, see CCC-Data

Applications

¢ Monitoring of insulation resistance of ungrounded voltage systems to
earth

o MK5880N/200 can also be used to monitor standby devices for earth
fault, e. g. motor windings of devices that have to function in the case
of emergency.

o Other resistance monitoring applications

Notes

When monitoring 3-phase IT systemsiitis sufficient to connect the insulation
monitor only to one phase. The 3-phases have a low resistive connection
(approx. 3 - 5 Q) via the feeding transformer. So failures that occure in the
non-connected phases will also be detected.

Function

The device is connected to the supply via terminals A1-A2. The unit can
either be supplied from the monitored voltage system or from an separate
auxiliary supply. Terminal L is connected to the monitored voltage and PE to
earth. If the insulation resistance R_ drops below the adjusted alarm value
R, the red LED goes on and the output relay switches off (de-energized on
trip). If the unit is on auto reset (bridge between LT1-LT2) and the insulation
resistance gets better (R; rises), the insulation monitor switches on again
with a certain hysteresis and the red LED goes off. Without the bridge
between LT1-LT2 the Insulation monitor remains in faulty state even if the
insulation resistance is back to normal. The reset is done by pressing the
internal or external reset button or by disconnecting the auxiliary supply.
By activating the "Test" button an insulation failure can be simulated to test
the function of the unit.

The variant MK 5880N.38/200 has a second setting range with a higher
resistance up to 5 MQ (Potentiometer R, ). This setting value can be used
for pre-warning with relay output.

When set to manual reset the latching is active on both settings R, and
R, Therefore it is possible in the case of a short insulation decrease that
the fault is stored and passed via contacts 21-22-24 to a PLC while the
main fault does not lead to a disconnection of the mains via the contacts
11-12-14.

L /|
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Function Diagram

Uy

R
EA

earth fault

Ryw

RaL

auto reset 21-24
= 21-22

g yellow on

LED  off

11-14

£ 11-12

= red on

LED  off

manual reset

reset button LT

21-24

o 21-22

§ yellow on

LED  off

11-14

£ 11-12

= red on

LED  off

MK 5880N/200

M6203

Circuit Diagrams

A1t 2t| L
LT1|LT2| PT | PE
A — A2

,__________I
| g
e

Lo
21ty
22| 24
12|14 [A2
M8129
MK 5880N

m|11] 2t L

-

i mi|Lr2| pT | PE

I

: M A2

! L [pe

I .

i Y.

: U ATu

I

i )

. Ay

I

I

i 22| 24 Ul r]e]x
12| 14] A

MH 5880

M10145

Connection Terminals

Terminal designation Signal description

A1, A2 Auxiliary voltage

L Connection for measuring circuit
PE Connection for protective conductor
PT(/PE) Connection for external test button
LT1/LT2 Connection for external reset or

control input for hysteresis function
or manual reset

LT1/LT2 bridged:

Hysteresis function

LT1/LT2 not bridged:

Manual reset

11,12, 14 Alarm signal relay
(1 changeover contact)
21,22,24 " Prewarning signal relay
(1 changeover contact)
Ul G Xt 2 Analogue output

X1/G not bridged:
U-G0..10V;1-G O ...20mA
X1/G bridged:
U-G2..10V;1-G 4 ...20mA

" only MK 5880N/200 and MH 5880
2 only MH 5880

Indicators

green LED "ON": On, when supply voltage connected

red LED "AL": On, when insulation fault detected (R; < R,)

yellow LED "VW": On, when insulation resistance is under
prewarning value, R, < R, (only with variant
MK 5880N.38/200)

Notes

The insulation monitor MK 5880N is designed to monitor AC-voltage systems.
Overlayed DC voltage does not damage the instrument but may change
the conditions in the measuring circuit.

In one voltage system only one Insulation monitor must be connected. This
has to be observed when coupling voltage system.

Line capacitance C, to ground does not influence the insulation measu-
rement, as the measurement is made with DC-voltage. It is possible that
the reaction time in the case of insulation fault gets longer corresponding
to the time constant R_ * C_..

The model MK 5880N.38/200 can be used, because of it’s higher setting
value up to 5 MQ, to monitor single or 3-phase loads for ground fault. If
the load is operated from a grounded system the insulation resistance of
the load can only be monitored when disconnected from the mains. This
is normally the fact with loads which are operated seldom or only in the
case of emergency but then must be function (see connection example).

The auxiliary supply can be connected to a separate auxiliary supply or
to the monitored voltage system. The range of the auxiliary supply input
has to be observed.

The MH5880/500 has in addition to the prewarning function also a galva-
nic separated analogue output and an 11 step LED chain indicator, that
displays the actual insulation value between 20 kOhm and 1 MOhm. On
terminals U/G of the analogue output 0-10 V are provided, on terminals
I/G 0-20 mA are available. By bridging terminals X1 and G the output can
be switched overto 2 ... 10 V and 4 ... 20 mA. For the scaling of the ana-
logue output see diagram M10142.
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Setting
| | e— | |
ATM21 L
RO
green LED "ON"; LT1 LT2 PT PE

on, when supply
voltage connected

R
E5DOLD s

% 10 5|0 100

200 il
[:] :300 k(\{w
\@ o \Msoo
VW 2

yellow LED "VW";

on, when insulation
resistance is under
prewarning value

(only with MK5880N/200)

red LED "AL";
on, when insulation
fault detected

BEI005404¢ 1EE

VIRV

setting of
prewarning value
(only with MK5880N/200)

AL setting of alarm

value for earth fault

[ testbutton

[ reset button

XXX
12 14 A2
FAF M8295 a
Technical Data
Auxiliary circuit
Nominal voltage U;: AC 220 ...240V, AC 380 ... 415V

DC12V,DC 24V

Voltage range

AC: 0.8..1.1U,
DC: 0.9..1.25U,
Frequency range (AC): 45 ...400 Hz
Nominal consumption:

AC: approx. 2 VA
DC: approx. 1 W
Measuring circuit

Nominal voltage U,: ACO0 ...500V
Voltage range: 0..1.1U,
Frequency range: 10 ... 1000 Hz
Alarm value R, : 5...100 kQ
Prewarning value R,

(only at MK 5880N/200): 10 kQ ... 5 MQ

Setting R, ,R,,,

Internal test resistor:
Internal AC resistance:
Internal DC resistance:
Measuring voltage:
Max. measuring current

> 250 kQ
> 250 kQ

infinite variable
equivalent to earth resistance of < 5 kQ

approx. DC 15V, (internally generated)

(R, =0): < 0.1 mA
Max. permissible noise

DC voltage: DC 500V
Operate delay

atR, =50kQ,C_=1uF

R; from 10 0.9 R, : approx. 1.3 s
R from e to 0 kQ: approx. 0.7 s

Response inaccuracy:
Hysteresis
atR, =50kQ:

+15 % + 1.5 kQ

approx. 15 %

IEC 61557-8

Technical Data
Output

Contacts:

MK 5880N.12:

MK 5880N.38/200:
Thermal current | :
Switching capacity
to AC 15

NO contact:

NC contact:

to DC 13:

Electrical life

to AC15at1 A, AC 230 V:
Short circuit strength
max. fuse rating:
Mechanical life:

2 changeover contacts
2 x 1 changeover contact

4A
3A/AC230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1
1A/DC 24V IEC/EN 60 947-5-1

IEC/EN 60 947-5-1
> 3 x 10° switching cycles

4AgL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Analogue output with MH 5880/500

galvanic separation AC 3750V
to auxiliary supply, measuring circuit and relay output

terminal U(+) / G(-):
terminal | (+) / G(-):

0..10V, max. 10 mA
0...20 mA, burden 500 Ohm

changeto 2 ...10V or 4 ... 20 mA by bridging terminal X1 and G (see

diagram M10142)

General Data

Operating mode:
Temperature range:
Operation:

Storage:

Altitude:

Clearance and creepage
distances

Overvoltage category:

Continuous operation

Auxiliary and measuring voltage

<300 V:

> 300 V:

Rated impulse voltage /
pollution degree
between auxiliary supply
connections (A1- A2):

between measuring input
connections (L - PE):
between auxiliary supply
and measuring input:
between auxiliary supply
and measuring input

to relay contacts:

between relay contacts 11-12-14

to relay contacts 21-22-24:
Insulation test voltage
Routine test:

EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 2.7 GHz:

Fast Transients:

Surge voltages

between A1 - A2:
between L - PE:

between A1 - A2 - PE:
HF-wire guided:
Interference suppression:

Devices with AC-aux. voltage:
Devices with DC-aux. voltage:

-20...+60°C

-25..+70°C

< 2,000 m

1

I

4kV/2

at AC-auxiliary voltage IEC 60 664-1
4KkV/2 IEC 60 664-1
4KkV/2 IEC 60 664-1
4kV/2 IEC 60 664-1
4KkV/2 IEC 60 664-1
AC25kV;1s

8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
2kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
0V IEC/EN 61 000-4-6

Limit value class B EN 55 011
Limit value class A*)

*) The device is designed for the usage
under industrial conditions (Class A,
EN 55011).

When connected to a low voltage public
system (Class B, EN 55011) radio inter-
ference can be generated.

To avoid this, appropriate measures have
to be taken.
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Technical Data

Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation
Wire connection
Screw terminals
(integrated):

Insulation of wires
or sleeve length:

Plug in with screw terminals

max. cross section
for connection:

Insulation of wires
or sleeve length:
Plug in with cage
clamp terminals
max. cross section
for connection:

min. cross section
for connection:
Insulation of wires
or sleeve length:
Wire fixing:

Fixing torque:
Mounting:
Weight

MK 5880N:
MH 5880:

Dimensions

IP 40 IEC/EN 60 529

IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour

according to UL subject 94

Amplitude 0.35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6

20/060/ 04 IEC/EN 60 068-1

EN 50 005

DIN 46 228-1/-2/-3/-4

1 x 4 mm? solid or

1 x 2.5 mm? stranded ferruled or
2 x 1.5 mm?2 stranded ferruled or
2 x 2.5 mm? solid

8 mm

1 x 2.5 mm?2 solid or
1 x 2.5 mm?2 stranded ferruled

8 mm

1 x 4 mm? solid or
1 x 2.5 mm? stranded ferruled

0.5 mm?

12 +0.5 mm
Plus-minus terminal screws M 3.5
box terminals with wire protection or
cage clamp terminals
0.8 Nm

DIN rail

approx. 180 g
approx. 320 g

IEC/EN 60 715

Width x heigth x depth

MK 5880N: 22.5x90 x 97 mm

MK 5880N PC: 22.5x 111 x 97 mm

MK 5880N PS: 22.5x 104 x 97 mm

MH 5880: 45 x 90 x 97 mm
CCC-Data

Auxiliary circuit
Nominal voltage U,;:

Switching capacity:
to AC 15
NO contact:

u Technical data that is not stated in the CCC-Data, can be found

AC 220 ...240V
DC12V,DC 24V

1.5A/AC 230V

I in the technical data section.
nfo

Standard Type

MK 5880N.12 AC 220
Article number:

o Auxiliary voltage U, :

..240V

H -

o adjustable
alarm value R, :
o Width:

0054044
AC 220 ...240V

5...100 kQ
22.5 mm

Variants

MK 5880N.38/200:
MH 5880.38/500:

Ordering example for variants

with pre-warning

similar to MK 5880N but with galvanic
separated analogue output (current/voltage)
and 11 step LED chain for the actual
insulation value

Width: 45 mm

MK 5880N .38 PS /200 AC380..415V AL5..100kQ VW 10K... 5SMQ

L Pre-warning setting
Alarm setting

Auxiliary value

Variant, if required

Type of terminals
without indication:
terminal blocks fixed,
with screw terminals
PC (plugincage clamp):
pluggable terminal
blocks with
cage clamp terminals
PS (plug in screw):
pluggable terminal
blocks
with screw terminals

Contacts

Type

Options with Pluggable Terminal Blocks

Screw terminal

(PS/plugin screw)

Cage clamp terminal
(PC/plugin cage clamp)

Notes

Removing the terminal blocks with cage clamp terminals

poD~

The unit has to be disconnected.

Insert a screwdriver in the side recess of the front plate.

Turn the screwdriver to the right and left.

Please note that the terminal blocks have to be mounted on the

belonging plug in terminations.
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Characteristic

MH5880

Analogue Output Voltage U,
against Insulation Resistance R;

10000 =T t
NI M
% 1
\
R
\ + —5—0-10 V/0-20 mA
_ \:\\\ g . s 2 10V [ 4-20 MA
= .
5 1000 at
2 o :
w
hdl =
[0} ..
8 = |
1—'\1 oo,
3 =Gl
8 e
8 -
c 100 :
] I
5 B
3
= | |
=
10
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Analogue Output Voltage U, (V) M10261

Analogue output voltage is proportional to the insulation resistance R_

Connection Examples

monitored ungrounded system
3AC 10...1000Hz 0...500V

L1 .
T
L2 | R
L3 i i UN
(S I Lo R
H 1
i i
PT | i
extern i i
T UH
T =)
i |
WPT LPE L A A2
I_._(b_._. =)= - —_— - C——
| 1
i MK5880N i
| 1
P _ =0 OO = O =O=0O—-
'(.}m (.pﬁz 11 12 14 21 22 24
L
I
5 G M8293
LT extern

Monitoring of an ungrounded voltage system.
*1) Auxiliary supply U, (A1 - A2) can be taken from the monitored voltage
system. The range of the auxiliary supply input must be observed.
*2) with bridge LT1 - LT2: automatic reset
without bridge LT1 - LT2: manual reset, reset with button LT

grounded system

L1
L2
L3
B e
PT
extern
ianl
.

MK5880N/200
(monitoring of insulation to 5SM-0hm)

BRI AT

— ]

T Ym T
'__- o -__I
)

Br. or

LT extern

— T T
|

o @
|

7

M8294

Monitoring of motorwindings againgst ground
The insulation of the motor to ground is monitored as long as contactor K
does not activate the load.
*2) with bridge LT1 - LT2: automatic reset
without bridge LT1 - LT2: manual reset, reset with button LT
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0238809

Installation / Monitoring Technique

VARIMETER IMD
Insulation Monitor
IL 5880, IP 5880, SL 5880, SP 5880

IL 5880/200 SL 5880/200
Circuit Diagram
A
PE| PT [LT1|LT2 PE| PT|LT1|LT2 (+)] 12
Pl (afae| ! A :
| 1 1 |
I Al A2 ! I Mo I
i L] [P i i zDIE i
! i 12 ! ! i 12 :
S S AT l Ny !
| b | | | » |
ooy i 0 _iFy, !
1 | | - 1
bl |2 | ' U] |2 !
L. A= - 1
14 11| 24 21 14 11| 24| 21

M7569_b

IL 5880, SL 5880 IP 5880, SP 5880
Connection Terminals

Terminal designation | Signal description
A1l L/+
A2 N/-
L Connection for monitored IT-systems
PE Connection for protective conductor
PT Connection for external test button

Connections for external reset or
manual and auto reset:

LT, Lr2 LT1/LT2 bridged: hysteresis function
LT1/LT2 not bridged: manual reset

11,12, 14 Changeover contact

21,22, 24 (each for switch in position VW or AL)

®
DOLD 4
¢ According to IEC/EN 61 557-8

For single and 3-phase AC-systems up to 0 ... 500 V and
10 ... 10000 Hz
Adjustable tripping value R, of 5 ... 100 k2
Monitors also disconnected voltage systems
De-energized on trip
Auxiliary voltage Measuring Circuit and output contacts are
galvanically separated
Manual and auto reset
With test and reset button
Connections of external test and reset buttons possible
LED indicators for operation and alarm
2 changeover contacts
IL/SL 5880/200 with additional prewarning
- adjustable prewarning value 10 kQ2 ... 5 MQ
- output function programmable
¢ Variant IL/SL 5880/300 according to DIN VDE 0100-551
for mobile generator sets available
¢ 4 models available:
IL 5880, IP 5880:

61 mm deep with terminals near to the
bottom to be mounted in consumer units
or industrial distribution systems
according to DIN 43 880

98 mm deep with terminals near to the
top to be mounted in cabinets with
mounting plate and cable ducts

¢ DIN rail or screw mounting

¢ 35 mm width

SL 5880, SP 5880:

Approvals and Markings

ce @) ac

A025518
Applications

* Monitoring of insulation resistance of ungrounded voltage systems to earth.
¢ |L/SL 5880/200 can also be used to monitor standby devices for earth
fault, e.g. motor windings of devices that have to function in the case

of emergency.

e |L/SL 5880/300 according to DIN VDE 0100-551 to monitor mobile
generator systems

* Other resistance monitoring applications.

¢ For industrial and railway applications

Function

The device is connected to the supply via terminals A1-A2. The unit can
either be supplied from the monitored voltage system or from an sepa-
rate auxiliary supply. Terminal L is connected to the monitored voltage
and PE to earth. If the insulation resistance R_ drops below the adjusted
alarm value R, the red LED goes on and the output relay switches off
(de-energized on trip). If the unit is on auto reset (bridge between LT1-
LT2) and the insulation resistance gets better (R rises), the insulation
monitor switches on again with a certain hysteresis and the red LED goes
off. Without the bridge between LT1-LT2 the Insulation monitor remains in
faulty state even if the insulation resistance is back to normal. (In order to
achieve failure storage, the voltage system showing a fault must not be
switched off too fast after detection of the failure, see notes). The reset is
done by pressing the internal or external reset button or by disconnecting
the auxiliary supply. By activating the "Test" button an insulation failure
can be simulated to test the function of the unit.

The variants IL/SL 5880.12/200 have a second setting range with a higher
resistance up to 5 MQ (Potentiometer R, ). This setting value can be used
for pre-warning with relay output, by positioning the lower setting switch
to "AL 11-12-14; VW 21-22-24".

If the higher setting range should be used only, the setting switch is put
in position "VW 2u" and both contacts react only to the higher setting.

If the lower setting range should be used only, the setting switch is put in
position "AL 2u" and both contacts react only to the lower setting.

When set to manual reset the latching is active on both settings R, and
R, Therefore it is possible in the case of a short insulation decrease
(Switch position AL 11-12-14; VW 21-22-24), to pass the warning signal to
a PLC while the main fault does not lead to a disconnection of the mains
via the contacts 11-12-14.

56



Function Diagram

Uy

REA
earth fault

RaL ¢

auto reset

11-14
11-12

fault  on
LED  off

manual reset
reset button LT

11-14
11-12

fault  on
LED  off

M6202

IL 5880, SL 5880, IP 5880, SP 5880

Uy

earth faRuIIEtA"\
Ryw
RaL

auto reset

21-24
21-22

warning

yellow on
LED  off

11-14
11-12

alarm

red on
LED  off

manual reset
reset button LT

21-24
21-22

warning

yellow on
LED  off

11-14
11-12

alarm

red on
LED  off

M6203

IL 5880/200, SL 5880/200, IP 5880/200, SP 5880/200

Indicators

Green LED "ON":
Red LED "AL":
Yellow LED "VW":

On, when supply voltage connected

On, when insulation fault detected, (R. < R,))

On, when insulation resistance is under
prewarningvalue, R. <R, (only with variant

IL/SL 5880.12/2_ _ and /300)

Notes

Storing of insulation failures:

The storing of an insulation failure is delayed slightly longer the reaction
of the output relay because of interference immunity. In cases where the
defective voltage system is switched off immediartely by the output of the
insulation monitor it can happen that the fault is not stored (e. g. mobile
generator sets).

Forthese applications we recommend the variant IL/SL 5880/300, where
the output relay reacts only after the fault ist stored. All other features of
this variant are simular to IL/SL 5880/200.

The Insulation monitors IL/SL 5880 are designed to monitor AC-voltage
systems. Overlayed DC voltage does not damage the instrument but may
change the conditions in the Measuring Circuit.

Notes

In one voltage system only one Insulation monitor must be connected.
This has to be observed when coupling voltage system.

Line capacitance C_ to ground does not influence the insulation measu-
rement, as the measurement is made with DC-voltage. It is possible that
the reaction time in the case of insulation time gets longer corresponding
to the time constant R_ * C_.

The model /200 can be used, because of it's higher setting value, to
monitor single or 3-phase loads for ground fault. If the load is operated
from a grounded system the insulation resistance of the load can only be
monitored when disconnected from the mains. This is normally the fact
with loads which are operated seldom or only in the case of emergency
but then must be function (see connection example).

The auxiliary supply can be connected to a separate auxiliary supply or
to the monitored voltage system. The range of the auxiliary supply input
has to be observed.

When monitoring 3-phase IT systemsitis sufficientto connectthe insulation
monitor only to one phase. The 3-phases have a low resistive connection
(approx. 3 - 5 Q) via the feeding transformer. So failures that occure in
the non-connected phases will also be detected.
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Technical Data
Auxiliary Circuit

Nominal voltage U,
IL 5880, SL 5880:

AC 220 ...240V, AC 380 ...415V

0.8..1.1U,
DC12V,DC 24V
0.9..1.25U,
IP 5880, SP 5880: AC/DC 110...240V
0.7 ...1.25 U,
Frequency range (AC): 45 ... 400 Hz
Nominal consumption:
AC: approx. 2 VA
DC: approx. 1 W
Measuring Circuit
Nominal voltage U,: ACO0...500V
Voltage range: 0..1.1U,
Frequency range: 10 ... 10000 Hz
Alarm value R, : 5...100 kQ
Prewarning value R,
(only at IL/SL 5880/2_ _
10 kQ ... 5 MQ

and IL/SL 5880/300):
Setting R, ,R,,:
Internal test resistor:
Internal AC resistance:
Internal DC resistance:
Measuring voltage:
Max. measuring current
(R, =0):

Max. permissible noise
DC voltage:

Operate delay

atR, =50kQ, CE=1pF
R from~1t0 0.9 R, :

R from = to 0 kQ:
Response inaccuracy:
Hysteresis

at R, =50 kQ:

Output

infinite variable

equivalent to earth resistance of < 5 kQ
> 250 kQ

> 250 kQ

approx. DC 15V, (internally generated)

<0.1mA
DC 500V
<138s

<0.7s

+15% + 1.5kQ IEC 61557-8

approx. 15 %

Contacts:

IL/SL 5880.12,

IP/ SP 5880.12:
IL/SL5880.12/2_ _,
IL / SL 5880.12/300,
IP/SP 5880.12/2_ _:
Thermal current | ;:
Switching capacity
to AC 15

NO:

NC:

to DC 13:

Electrical life
toAC15at1 A, AC 230 V:
Short circuit strength
max. fuse rating:
Mechanical life:

General Data

2 changeover contacts

2 x 1 changeover contact, programmable
4A

5A/AC 230V IEC/EN 60 947-5-1
2A/AC 230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

>5 x 10° switching cyclesIEC/EN 60 947-5-1

4AgL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree

between auxiliary supply
connections (A1- A2):
between measuring input
connections (L - PE):
between auxiliary supply
and measuring input
connections:

auxiliary supply connections
and measuring input

to relay contacts:

relay contact 11-12-14

to relay contact 21-22-24:
Insulation test voltage
Routine test:

Continuous operation

-20...+60°C
-20...+70°C
<2.000 m

IEC 60 664-1
4 kV / 2 at AC-auxiliary voltage
4kV/2 IEC 60 664-1
4kV/2 IEC 60 664-1
6kvV/2 IEC 60 664-1
4kV/2 IEC 60 664-1
AC4kV;1s
AC25kV;1s

Technical Data

EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 1 GHz:
1GHz ... 2.5 GHz:
2.5GHz ...2.7 GHz:
Fast transients:

Surge voltages
between A1 - A2:
between L - PE:
HF-wire guided:
Interference suppression:
IL / SL 5880:

IP / SP 5880:

Degree of protection:
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:
Cross section:

Stripping length:
Fixing torque:
Wire fixing:

Mounting:

Weight:
IL 5880:
SL 5880:
IP 5880:
SP 5880:

Dimensions

8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
3V/m IEC/EN 61 000-4-3
1V/m IEC/EN 61 000-4-3
2 kV IEC/EN 61 000-4-4
1 kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class B EN 55 011
Limit value class A*

*The device is designed for the usage
under industrial conditions (Class A,

EN 55011).

When connected to a low voltage public
system (Class B, EN 55011) radio inter-
ference can be generated. To avoid this,
appropriate measures have to be taken.

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL Subjekt 94

Amplitude 0.35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/060/04 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded wire

10 mm

0.8 Nm

Flat terminals with self-lifting clamping
piece IEC/EN 60 999-1
DIN rail mounting (IEC/EN60715) or
screw mounting M4, 90 mm hole pattern,
with additional clip available as accessory

160 g
189 g
2509
300 g

Width x height x depth:
IL 5880:

SL 5880:

IP 5880:

SP 5880:

35 x 90 x 61 mm
35 x 90 x 98 mm
70 x 90 x 61 mm
70 x 90 x 98 mm

Classification to DIN EN 50155 for IL 5880

Vibration and
shock resistance:
Ambient temperature:

Protective coating of the PCB:

Category 1, Class B IEC/EN 61 373
T1 compliant
T2, T3 and TX with operational limitations

No

Standard Types

IL 5880.12 AC220...240V

Article number:
¢ Auxiliary voltage U, :

¢ adjustable alarm value R, :

¢ Width:

SL 5880.12 AC 220...240V

Article number:
¢ Auxiliary voltage U, :

¢ adjustable alarm value R, :

¢ Width:
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0053378

AC 220 ...240V
5...100 kQ

35 mm

0055396

AC 220 ...240V
5...100 kQ

35 mm



Variants

IL / SL 5880.12/200: with pre-warning and programmable
outputs

IL/ SL 5880.12/201: as version IL / SL 5880.12/200, but
both output relays with ergized on Trip
principle

IL / SL 5880.12/300: according to DIN VDE 0100-551

as version IL / SL 5880.12/200, but
for use with mobile generator sets

Ordering example for variants

IL 5880 .12/ AC380..415V AL5..100kQ VW 10K...5MQ

L Pre-warning setting

Alarm setting
Auxiliary voltage
Variant, if required

Contacts
Type
Accessories
ET 4086-0-2: Additional clip for screw mounting

Article number: 0046578

Connection Example

monitored ungrounded system
3 AC 10...10000Hz 0...500V

L1
T
L2 ! .
13 i i Uy
PE i i
.................................. Rt S
i i
PT | |
extern i i
i UH
T )
! 1
L PT 'l PE L Al A2
r.._.Cy el AR A
| 1
i IL5880, IP5880 i
| 1
DT T RS AT AS RS T e o
PR
4 ]
b
2
B‘IJ-‘OF ) M6200_¢
LT extern

Monitoring of an ungrounded voltage system.

*1) Auxiliary supply U,, (A1 - A2) can be taken from the monitored voltage
system. The voltage- and frequency range of the auxiliary supply input
must be observed.

*2) with bridge LT1 - LT2: automatic reset
without bridge LT1 - LT2: manual reset, reset with button LT

Connection Example

single phase IT mains
AC 10...10000Hz 0...500V

PT

i
1
1
1
1
i
i
i
i
i
i
1
1
1
i
i
T
i
i
i
i
1
———----q--1--0

IL5880, IP5880

BRI G I R T T

—— ]

)

Br. or
LT extern

M8667 b

Monitoring of an ungrounded voltage system.

*1) Auxiliary supply U, (A1 - A2) can be taken from the monitored voltage
system. The voltage- and frequency range of the auxiliary supply input
must be observed.

*2) with bridge LT1 - LT2: automatic reset
without bridge LT1 - LT2: manual reset, reset with button LT

grounded system

1
L2
L3
PE e
PT
extern
™
A
i i
| 1
WPT o MPE A A2
I_._(j_._ — — e
! 1L5880/200 !
! (monitoring of insulation to 5M-0hm) '
1 |
S _ =0 OO = O =O=O—-
-(?Lﬁ (.?L_TZ 1 12 14 21 22 24
e
I I
"4'2')
B‘rJ-;)r M6201 a
LT extern

Monitoring of motorwindings against ground.
The insulation of the motor to ground is monitored as long as contactor K
does not activate the load.
*2) with bridge LT1 - LT2: automatic reset
without bridge LT1 - LT2: manual reset, reset with button LT
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0238810

Installation / Monitoring Technique

VARIMETER IMD
Insulation Monitor
IL 5881, SL 5881

DOLD

;;i' IL 5881

Function Diagram

Uy
Re A
earth fault /
RaL
auto reset 1114
11-12
fault  on
LED  off
manual reset
reset button LT
11-14
11-12
fault  on
LED  off

IL 5881/100, SL 5881/100; IL 5881, SL 5881

M6202

e According to IEC/EN 61 557-8

e For DC voltage systems up to 12 ...280 V

¢ Wide voltage range of measuring input U, DC 12...280 V

(on request DC 24 ... 500 V with separate auxiliary supply,
Measuring range 20 ... 500 kQ)

Adjustable tripping value R, of 5 ... 200 kQ

Selective ground fault indication for L+ and L- allows fast fault finding
Without auxiliary supply

De-energized on trip

2 changeover contacts

Automatic or manual reset, programmable

With test and reset buttons

Connection for external test and reset button possible

galvanic separated AC or DC auxiliary supply available as option
adjustable time delay as option

2 models available:

e o o o o o o o o o o

IL 5881: 61 mm deep with terminals near to the bottom to be
mounted in consumer units or industrial distribution
systems according to DIN 43 880
SL 5881: 98 mm deep with terminals near to the top to be
mounted in cabinets with mounting plate and cable
ducts
¢ DIN rail or screw mounting
e 35 mm width

Approvals and Markings

ce| @) pc

A025518
Application

¢ Monitoring of insulation resistance of ungrounded DC-voltage systems
to earth.
e For industrial and railway applications

Function

If the insulation resistance R_ between L+ or L- to ground drops below the
adjusted alarm value R, (insulation failure) the corresponding red LED
goes on and the output relay switches off (de-energized on trip). If the unit
is on auto reset (bridge between LT-X1) and the insulation resistance gets
better (R, rises), the insulation monitor switches on again with a certain
hysteresis and the red LED goes off.

Without the bridge between LT-X1 the insulation monitor remains in faulty
state even if the insulation resistance is back to normal. The location of
the fault on L+ or L- is indicated on the corresponding LED (selective fault
indication).

The reset is done by pressing the internal or external reset button or by
disconnecting the auxiliary supply.

By activating the "Test" button internal or external an insulation failure can
be simulated to test the function of the unit.

Indicators

Green LED "ON"™:
Red LED "RE+":
Red LED "RE-":

On, when supply voltage connected
On, when insulation fault detected (R, <R, ) on L+
On, when insulation fault detected (R_ <R, ) on L-
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Circuit Diagrams

PE[PT|X1|LT PE[PT|X1| LT
P ! Pl e wfae] !
1 1 1 1
1 1 | Al A2 1
L+ PE " oF !
oL I I I
1 i 1 1 T 1
; Y | | Lo i
no !
—{Z‘ ity -
I 1 | | [ I
; o2 | | 1o i
1
i — I e F T
< N~
Pol2] |2 12 Vol |2 12
L = L. =
1411 24| 21 1411|2421
IL 5881.12/100 IL 5881.12

Notes

On the models with galvanic separation between DC auxiliary supply and
measuring input, the supply (A1/A2) can be connected to the monitored
voltage system (L+/L-). The voltage range of the auxiliary input must be
noticed which is only 1.25 of U, while the measuring input always goes
up to 280 V.

If no auxiliary supply is available the model IL/SL 5881/100 (without auxiliary
supply) can be used which takes the auxiliary supply from the monitored
system (U, =U, =DC 12 ...280V).

u Because of the measuring principle with a resistor bridge (asym-
I metry principle) the insulation monitor IL/SL 5881 will not detect

nfO symmetric ground faults of L+ and L-. Also a voltfree (disconnected
U, = 0V) system cannot be monitored.

In one isolated voltage system only one insulation monitor must
be connected, because several units would influence each other
(half response value if 2 devices are connected).

Connection Terminals

Terminal designation | Signal description

Al L/+
A2 N/-
L+, L- Connection for monitored IT-systems

PE Connection for protective conductor

PT, X1 Connection for external test button
Connections for external reset or

LT X1 manual and auto reset:

’ LT/X1 bridged: hysteresis function

LT/X1 not bridged: manual reset

11,12, 14 Changeover contact

21,22,24 (insulation failure)

Notes

The IL/SL 5881 can be used in systems with high leakage capacity to
ground. When the unit is adjusted to high alarm values a leakage capacity
can create a pulse when switching the system on (short alarm pulse). This
happens at the following values:

IL/SL5881: R, =200kQ:C.> 1pF
IL/SL5881:R, = 50kQ:C_> 6uF
IL/SL5881:R, = 20kQ:C_> 16 uF

IL/ SL 5881/100: R,, =500 kQ2: C, > 0.8 uF
IL/ SL 5881/100: R, =200 kQ: C_ > 0.8 uF
IL/SL 5881/100: R, = 50 kQ: C, > 2.0 uF
IL/SL 5881/100: R, = 20 kQ: C_ > 4.5 uF

An optional time delay (on request) could suppress this pulse.

On models with separate auxiliary supply the alarm state is not defined
when the voltage drops below 3 V. To avoid false alarm an additional auxi-
liary relay should be used which is connected to the monitored voltage or
the variant IL 5881.12/010 is used.

Technical Data
Auxiliary Circuit
(only at IL/SL 5881)

Auxiliary voltage U, : AC 220 ...240V, 380 ... 415V

DC12V, 24V

DC24 .60V
Voltage range:
AC: 0.8..1.1U,
DC: 09..125U,
Frequency range (AC): 45 ... 400 Hz
Nominal consumption
AC: approx. 2 VA
DC: approx. 1 W
Measuring Circuit

Standard extended,

on request
Nominal voltage U, at
< 5 % residual ripple: DC12...280V DC 24 ...500V
<48 % residual ripple: DC12..220V
Voltage range: 0,9..1,1U, 0,9..1,1U,
Alarm value R : 5 ...200 kQ 20 ... 500 kQ
Setting R, : infinite setting infinite setting
Internal AC resistance each approx. each approx.
L+ and L- to PE: 75 kQ 190 kQ
Max. meas. currentat PE (R, =0): U, /75 kQ U,/ 190 kQ
Operate delay
atR, =50kQ, C.=1uF
R; from 10 0.9 R, : approx. 0.8 s
R; from e to 0 kQ: approx. 0.4 s
Response inaccuracy: +15% + 1.5kQ IEC 61557-8
Hysteresis
atR, =50 kQ: approx. 10 ... 15 %
Time delay: 0.5 ... 20 s (variant)
Output
Contacts:
IL/SL 5881.12: 2 changeover contacts
Thermal current | : 4A
Switching capacity
to AC 15: 3A/AC230V IEC/EN 60 947-5-1
Switching capacity
to DC 13: 2A/DC24V
0.2A/DC 250V IEC/EN 60 947-5-1

Electrical life
toAC15at1 A, AC230V:
Short circuit strength
max. fuse rating:
Mechanical life:

> 2 x 10° switching cycles IEC/EN 60 947-5-1

4AgL IEC/EN 60 947-5-1
> 10 x 108 switching cycles
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Technical Data
General Data

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree

between auxiliary supply
connections(A1/ A2):
between measuring input
connections (L+ / L-/ PE):
between auxiliary supply
and measuring input
connections:

Input to output(contacts):
EMC

Electrostatic discharge:
HF irradiation:

80 MHz ... 1 GHz:

1 GHz ... 2.7 GHz:

Fast transients:

Surge voltages

between A1 - A2 and L+ - L-:

between A1, A2 - PE and
L+, L-- PE:

HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:
Cross section:

Stripping length:
Fixing torque:
Wire fixing:
Mounting:
Weight

IL 5881:

SL 5881:

Dimensions

Continuous operation

-20...+60°C
-20...4+60°C
<2.000 m

IEC 60 664-1
4 kV /2 at AC-auxiliary voltage
4kVv/2 IEC 60 664-1
4kVv/2 IEC 60 664-1
6kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
12V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6
Limit value class B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL Subjekt 94

Amplitude 0.35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/060/ 04 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

2 x 2.5 mm?2 solid or

2 x 1.5 mm? stranded wire

10 mm

0.8 Nm

Flat terminals with self-lifting clamping
piece IEC/EN 60 999-1

DIN rail mounting (IEC/EN60715) or
screw mounting M4, 90 mm hole pattern,
with additional clip available as accessory

approx. 170 g
approx. 200 g

Width x height x depth:
IL 5881:
SL 5881:

35x90 x 61 mm
35 x 90 x 98 mm
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Classification to DIN EN 50155 for IL 5881

Vibration and
shock resistance:

Ambient temperature:

Category 1, Class B IEC/EN 61 373
T1 compliant

T2, T3 and TX with operational limitations

Protective coating of the PCB: No

Standard Types

IL 5881.12/100 DC 12...280V 5 ...200 kQ

Article number:

e Without auxiliary supply U,,

¢ Nominal voltage U,

¢ adjustable alarm value R, :

o Width:

0053805

DC12...280V
5...200 kQ
35 mm

SL 5881.12/100 DC 12...280V 5...200 kQ

Article number: 0055168

* Without auxiliary supply U,

¢ Nominal voltage U, DC12...280V

e adjustable alarm value R, : 5 ...200 kQ

¢ Width: 35 mm
Variants

IL/SL 5881.12:

IL/SL 5881.12/010

IL/SL 5881.12/300

IL / SL 5881.12/800:

Article number:

Nominal voltage Uy at

<5 % residual ripple:
Voltage range:
Alarm value Ra.:
Setting Rac:

Internal AC resistance
L+ and L- to PE:

Max. meas. current at PE (R, = 0): Uy / 18.5 kQ

Ordering example for variants

with auxiliary supply

with auxiliary supply
no alarmat U <3V

without auxiliary supply

Nominal voltage U, DC 12 ...280 V
closed circuit operation

Time delay 0.5 ...20 s

Special low resistance range for the
threshold value with limitation of the
voltage range:

0056910 0056911
DC12..110V DC12..24V
0.8 ...1.25 Uy 0.8 ...1.25 Uy
1...50 kQ 0.2..10 kQ

infinite setting infinite setting

each approx.
18.5 kQ

each approx.
2.8 kQ

Un/2.8 kQ

IL 5881 .12 AC220..240V 5...200kQ

L

Response value
Auxiliary voltage

Contacts

Type

Accessories
ET 4086-0-2:

Additional clip for screw mounting
Article number: 0046578



Connections Examples

monitored ungrounded DC-system

DC 12...280V
L+ .
- i _ Un
JPE B S Lo I
H i
1 1
i i
1 1
i i
UH
1)
L+ - PE Al(+) | A2
FO =0 = O== = =O=" =" S
| 1
i L 5861 |
[ i
I
OO e O ===+ O <O =O—+
1T q3(1 qI)P-'l' 11 12 14 21 22 24
=
I TR
Br.or - LpT M6207
LT extern *2) extern

Monitoring of an ungrounded system.
*1) Auxiliary supply U, (A1-A2) can be taken from monitored voltage

system. The range of the auxiliary supply input must be observed.

*2) with bridge LT - X1: automatic reset
without bridge LT - X1:  manual reset, reset with button LT

monitored ungrounded DC-system

DC 12...280V
L+
L UN
_PE SR U S
L+ - PE
ro-—0-- VROV .
I
i IL 5881/100 |
! |
I"Q—'—Q—'— O =O=O= - O O =0O—-
1T X1 WPT 11 12 14 21 22 24
g’ |
e -
Br.or = LPT M6208
LT extern "2) extern

Monitoring of an ungrounded system without auxiliary supply.
*2) with bridge LT - X1: automatic reset
without bridge LT - X1: manual reset, reset with button LT
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Monitoring Technique

VARIMETER IMD
Insulation Monitoring Relay
BD 5877/241

DOLD

According to IEC/EN 61 557
Setting range 200 kQ to 2 MQ
LED indicators

Output: 1 NO contact
De-energized on trip

Test button for function check
Reset button

Input for voltage detection
Manual reset available by bridge
Width 45 mm

Function Diagram

A1/A2

UL
approx.  fo-q--mmmmmmmmmmmooe-
160V

no
measurement

ut | 7] /~

Ran T

fault fault

Approvals and Markings

Ce

Applications

Monitors the insulation of motors including connection wires during stand-
by. E.g. for submerged pumps or smoke exhaust fans according to the
French standard NFS 61.937 page 13 Add.A. The motor is monitored in
disconnected state.

Reset
LT

1114T

Indicators
green LED: auxiliary supply connected
red LED: insulation resistance to low
yellow LED: measurement disabled
Notes

As the fault detection can only be active in voltage free state, the unit has

Hren®|0 0 |00 000600 an additional voltage detection. If on input L/L* the voltage rises above
e 19| @ 0] ® OV 00 AC 160V the measuring input is disconnected and the detection is inactive
Byl @ |Q| @ Q| @ 00K QR (vellow LED).
An insulation failure on input L / <+ is stored and can be reset with button
& of ® Mg332 LT or by disconnecting the power. With an external bridge the function can
be altered between manual or automatic reset. A fault can be simulated
with button PT.
Circuit Diagram Technical Data
1 | |11|14| | | |J_| Auxiliary Circuit
- Li--
| | Auxiliary voltage U,;: AC 400V
| L |t 11 i (other voltages on request)
i ____) . Voltage range: 08..1,1U,
. | ! Nominal consumption: approx. 2,5 VA
I ATIAZ 14 I Frequency range: 40 ...60 Hz
1
= | A1| |A2| Ly s | L | S | -! Measuring Circuit
M8331
Setting range: 200 kQ ...2 MQ
BD 5877.01/241 Setting R,;: infinite on relative scale
Hysteresis: >10 %
Voltage detection: 160 V (at 400 V-model)
Test resistance: 150 kQ
Internal AC resistance: > 300 kQ
Internal DC resistance: > 30 kQ
Measuring voltage: DC 15V
Max. measuring current
(Rg =0): <0,5mA
Max. permitted DC voltage: DC 250V
Operate delay
R; from <10 0,9 R, approx. 3 s
R; from o to 0 kQ: <0,3s
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Technical Data

Output

Contacts

BD 5877.01/241:
Thermal current | ;:
Switching capacity
to AC 15

NO contact:

Electrical life

to AC15at1 A, AC230V:
Short circuit strength
max. fuse rating:
Mechanical life:

General Data

1 NO contact
6 A (see continuous current limit curve)

3A/AC230V IEC/EN 60 947-5-1
1,5 x 10° switching cycles |IEC/EN 60 947-5-1

6 AgL IEC/EN 60 947-5-1
30 x 108 switching cycles

Operating mode:
Temperature range:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Electrostatic discharge:
Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:
Wire connection:
Wire fixing:

Mounting:
Weight:

Dimensions

Continuous operation
-30 ...+ 60°C
...+ 70°C formax. 1 h

4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
1kV IEC/EN 61 000-4-4
2 kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
Limit value class B EN 55 011

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermpolastic with VO behaviour
according to UL subject 94

Amplitude 0,35 mm  IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
30/060/04

EN 50 005

1 x 4 mm? solid or

2 x 1,5 mm? stranded ferruled

DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
DIN rail IEC/EN 60 715
450 g

IEC/EN 60 068-1

Characteristics

A at nominal voltag
I'(A) at overvoltage

-20 0 +20  +40 +60T (°C)
M7087

Continuous current limit curve
KQ

2500

2000

1500 /

1000 /

500

O T T T T T T T T T T *Seting

M7776

Setting diagram

Width x height x depth:

45 x 74 x 131 mm

Standard Type

BD 5877.01/241 AC 400V
Article number:

e Output:

e Auxiliary voltage U, :

o Width:

200 kQ ... 2 MQ
0051266

1 NO contact
AC 400V

45 mm

Application Example

Gu/pY
L o

, g U
3 A o3
FEc=s=o dedlcscmama=s Loearaad

L

’ﬁ.._._..r--

7718
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Monitoring technique

VARIMETER IMD
Insulation monitor
UH 5892

DOLD

Product Description

The insulation monitor UH 5892 of the series varimeter IMD monitors the
ground resistance of isolated DC-voltage systems (IT-systems) with nomi-
nal voltage up to DC 600 V. The unit detects symmetrical as well as un-
symmetrical faults. The separate auxiliary supply of AC/DC 24...60 V or
AC/DC 85...230 V allows also monitoring when the system is without volta-
ge. To indicate the actual ground resistance value the unit has an LED chain
and an analogue output. When a fault is detected the relay switches and the
red LED Alarm lights up, The device can be used for system with leakage
capacities up to 20 uF.

Your Advantages

* Preventive fire and system protection

¢ Insulation monitoring of DC voltage systems up to 600 V
nominal voltage

No additional coupling device required

Suitable for leakage capacitances up to 20 pF
Monitoring also with voltage-free mains

2 wide voltage input ranges for auxiliary voltage

Merkmale
¢ Insulation monitoring according to IEC/EN 61557-8
¢ Detection of symmetric and asymmetric insulation faults
1 changeover contact for alarm
Fixed response value Ran: 50 kQ, other on request
Internal reset and test pushbutton
External test and reset pushbutton can be connected
LED indicator for auxiliary voltage and alarm
LED chain to indicate the current insulation resistance
Automatic or manual reset, programmable
Analogue output for insulating value
¢ External indicating instrument can be connected
¢ Closed circuit operation
¢ Open circuit operation on request
* With pluggable terminal blocks for easy exchange of devices
- with screw terminals
- or with cage clamp terminals
e Width 45 mm

Function Diagram

Un

Re A

earth fault | A

Ran i

| 1S0-_|
fault

closed circuit automatic reset
operation
11-14

11-12

red
LED

& ®

manual reset

reset button

closed circuit

operation
11-14
11-12

red
LED

& o

M11189

Approvals and Markings

C€ |AC/DC

Applications

Monitoring of the resistance to earth in ungrounded DC systems

Function

The device is supplied with auxiliary voltage via terminals A1(+)/A2; ea
green "ON" LED comes on. After connecting the auxiliary supply a 10 s
start up delay is active allowing the measuring circuit to start.

After this, measurement of the insulation resistance in the measuring cir-
cuits begins.

Measuring circuit
(Insulation measurement between terminals L(+)/L(-) and PE1/PE2).

Terminals L(+) and L(-) are connected to the mains to be monitored.

In addition, the two terminals PE1 and PE2 must be connected to the
protective conductor system via separate lines. An active measuring vol-
tage with alternating polarity is applied between L(+)/L(-) and PE1/PE2 to
measure the insulation resistance.

The length of the positive and negative measuring phases has a fixed
factory setting of 16 s (max. leakage capacitance of 20pF).

The LED-chain and the analogue output show the actual determined insu-
lating resistance, and the output relays witch according to the respective
response values set. If the response thresholds has been undercut the red
LED "Alarm" lights up.

Indicators

green LED "ON": on, when auxiliary supply connected

red LED "Alarm": on, when resistance is below the
response value R,

LED-chain: the approx. value of actual rsistance to
ground (PE)
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Circuit Diagrams

PT1|PT2| X3 | X4

LT1

A2| | X5

PE1 PE2

M11150

Connection Terminals

Terminal designation Signal description

Al(+), A2 Auxiliary voltage Un

L(+), L(-) Connection for measuring circuit

PE1, PE2 Connection for protective conductor
Control input
(manual/auto reset)

X5(LT1) X5/LT1 bridged: manual reset
X5/LT1 not bridged: auto reset
connection option for external

PT1, PT2 device test pushbutton

LT, LT2 connection option for external reset
pushbutton

X3, X4 Analogue output

11,12, 14 Alarm signal relay
(1 changeover contact)

Notes

Risk of electrocution!

weawne: Danger to life or risk of serious injuries.

* Disconnect the system and device from the power supply and ensure
they remain disconnected during electrical installation.

¢ The terminals of the control input X5, LT1, LT2, PT1 and PT2 have no
galvanic separation to the measuring circuit L(+) and L(-) and are electri-
cally connected together, therefore they have to be controlled by volt free
contacts or bridge. These contacts ore bridges must provide a sufficient
separation depending on the mains voltage on L(+)-L(-).

* No external potentials may be connected to control terminals X5, LT1,
LT2, PT1 and PT2.

* The terminals of the control input X3 and X4 have no galvanic separation
to the measuring circuit L(+) and L(-) and are electrically connected to-
gether, therefore they have to be controlled by volt free contacts or bridge.
Connected devices/indicators must provide a sufficient separation de-
pending on the mains voltage on L(+)-L(-).

@ Attention!

* Before checkinginsulation and voltage, disconnect the monitoring device
UH 5892 from the power source!

¢ In one voltage system only one insulation monitor can be used. This has
to be observed when interconnecting two separate systems.

¢ The device must not be operated without PE1/PE2 connection!

¢ On fluctuation of the mains voltage momentary false readings can occur.
This is normal and caused by the cyclic measuring principle.

Info Attention!

¢ If a monitored AC system includes galvanically connected DC circuits
(e.g. via a rectifier), an insulation failure on the DC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

¢ If a monitored DC system includes galvanically connected AC circuits
(e.g. via an inverter), an insulation failure on the AC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

¢ The response value R, is fixed. An external indicator instrument can
be connected.

* The unitworks de-energized on trip, that means, the output relay relase in
position of rest at a insulation failures R; < R,,).

* Abridge between X5 and LT1 allows to select auto or manual reset. The
UH 5892 has a built in reset button on the front and allows connection
of an external button at terminals LT1 and LT2 also.

* For function test an external (terminals PT1-PT2) or built in push button
can be used to simulate a ground fault. The push button has to be pressed
for the length of a measuring period.

¢ The analogue output (terminals X3 and X4) provides a voltage signal
proportional to the actual insulation resistance of the mains. The following
formula describes the input to output ratio:

(OVatR =0and 13,0 ... 13,5V at R, = o)
U

= max

AT 180 kQ
R

E

; U, =1325V£0,25V
+1

These values for U, are valid for C_= 0 (see characteristic). In practice
itmakes no sense to monitor values above 11 ... 12V as the tolerances
increase, especially with mains capacity.
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Technical Data

Auxiliary circuit

Auxiliary voltage

Voltage range

Frequency range

UH
AC19...68V 45 ... 400 Hz; DC 48 % W*
AC/DC 24 ... 60V
c/oe 60 DC 18...96V WH <5 %
AC65...276V |45 ... 400 Hz; DC 48 % W*
AC/DC 85 ...230 V ;
DC 75 ... 300 V WY <5%

*'W = permitted residual ripple of auxiliary supply

Nominal consumption:

Measuring Circuit

max. 1.5 W

Nominal voltage U,:
Voltage range:
Frequency range:
Response value R, :
Setting R :

Internal AC resistance:
Internal DC resistance:
Messspannung:

Max. measuring current
(R, =0):

Measuring cycle internally
adjustable:

Line capacitance C_

to ground:

Factory setting:

Operate delay

atR,, =50kQ, C_ =20 uF
R from <10 0,9 R,:

R from  to 0 kQ:

DCO0..600V/ACO...400V
0..1,15U,

DC or 40 ...60 Hz

50 kQ, 10 ... 440 kQ on request
fixed

> 120 kQ

> 150 kQ

approx.= 13V

<0.3mA

2..16s

1..20uF

16 s (fur C. = 20 uF)

<100 s
<60s

Hysteresis

at R, = 50 kQ: approx. 5 %

Response inaccuracy:: +15% + 1.5 kQ IEC/EN 61557-8
Output

Contacts: 1 changeover contact

Max. switching voltage:
Thermal current | :
Switching capacity
to AC 15:

NO contact:

NC contact:

Short circuit strength
max. fuse rating:
Electrical life

at5A, AC230V:
Mechanical life:

Analogue output

AC 250 V

5A

5A/AC 230V IEC/EN 60 947-5-1
2A/AC 230V IEC/EN 60 947-5-1
6AgG /gL IEC/EN 60 947-5-1

1 x 10° switching cycles
> 50 x 108 switching cycles

for actual insulating value, no galvanic separation

Terminals X3-X4:

General Data

typ.0 ... 13.25V / R, approx. 50 Q
(OVatR,=0and 13.0...13.5V

at R, = o)

X4 is internal connected with PE

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Clearance and creepage
distances

overvoltage category /
pollution degree:

meas. ciruit to auxiliary voltage

and relay contact:

Continuous operation
-20 ...+ 60°C

-25..+70°C
<2.000 m

IEC 60 664-1

6 kV/2

auxiliary voltage to relay contact:6 kV/2

Insulation test voltage
Routine test:

AC4kV;1s

Technical Data

EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 1 GHz:

1GHz ...2.7 GHz

Fast transients:

Surge voltage

between A1(+) - A2 and
L(+) - L(-):

between A1(+), A2 - PE and
L(+), L(-) - PE:

between control lines:
between control lines
and ground:

HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:

Terminal designation:
Wire connection:

Plug in with screw terminals

max. cross section
for connection:

Insulation of wires
or sleeve length:
Plug in with cage
clamp terminals
max. cross section
for connection:

Insulation of wires
or sleeve length:
Wire fixing:
Fixing torque:
Mounting:
Weight:

Dimensions

8 kV (air) IEC/EN 61 000-4-2
20V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
4 kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
0,5 kV IEC/EN 61 000-4-5
1kV IEC/EN 61 000-4-5
20V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm |EC/EN 60 068-2-6
frequency 10 ... 55 Hz
20/060/04

EN 50 005

IEC/EN 60 068-1

DIN 46 228-1/-2/-3/-4

1x0.25...2.5 mm? solid or
stranded ferruled (isolated) or
2 x0.25 ... 1.0 mm? solid or
stranded ferruled (isolated)

7 mm

1x0.25 ... 2.5 mm? solid or
stranded ferruled (isolated)
2x0.25...1.5 mm?

stranded twin ferruled (isolated)

10 mm

captive slotted screw

or cage clamp terminals
0.8 Nm

DIN rail

approx. 270 g

IEC/EN 60 715

Width x height xdepth:

45 x 107 x 121 mm

Classification to DIN EN 50155

Vibration and
shock resistance:

Category 1, Class B IEC/EN 61 373

Protective coating of the PCB: No

Standard Types

UH 5892.11PS AC/DC 24 ...60V 50 kQ

Article number:

¢ Output:

¢ Auxiliary voltage U, :
¢ Response value R,:
¢ Line capacitance:

* De-energiezed on trip
¢ Width:

0066309

1 Wechsler
AC/DC 24 ...60V
50 kQ

20 uF

45 mm

UH 5892.11PS AC/DC 85 ...230 V 50 kQ

Article number:

¢ Output:

* Auxiliary voltage U,;:
* Response value R,:
¢ Line capacitance:

* De-energiezed on trip
o Width:

68

0066946

1 Wechsler
AC/DC 85 ...230 V
50 kQ

20 uF

45 mm



Options with Pluggable Terminal Blocks

Screw terminal
(PS / plug in screw)

Cage clamp terminal
(PC / plug in cage clamp)

Connection Examples

Accessories
EH 5861/004:

indicating instrument,
degree of protection: IP 52
Article number: 0030618

The indicating device EH 5861 is ex-
ternally connected to the insulation
monitor and shows the actual insula-
tion resistance of the voltage system
to ground.

Dimensions:

Width x heigth x depth

96 x 96 x 52 mm

L(+)
L()
3 R SR . ~
Un
L(+) L(-) |PE1 [PE2 L(HlAZ
-_O_ ....... (_ 5 — o |
! 11 OZ(‘L_______I
1 :
- UH5892 - | @ EH5861/004
! | * X3 T+
[ 12114 OF--mmmo-d
1
..O_O_O. ..... . — . .
1 12 14 ?5 ﬁ{ﬁ-(ﬁ_TZ (ﬁ’ﬁ(ﬁ”TZ
s
i -/reset ] -/test
M11586 b Lo
X5 o L(+)/L(-): UN

:| manual reset

ITo A1 (+)/A2: Uy

X5°0 auto reset
LT1o
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Characteristic

10000

1000

100

Insulation Resistance Rg (kOhm)

10

Analogue Output Voltage U, (Terminals X3-X4)
against Insulation Resistance Rg with C; =0

Parameter: Max. Analogue Output Voltage Umax (at R = infinite)

— -a— -Umax=13,0V

—eo—Umax=13,25V

---4-- Umax=13,5V

2 4

R

e

~

2 3 4 5 6 7 8 9 10 "

Analogue Output Voltage U, at Terminals X3-X4 (V)
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Installation / Monitoring Technique

VARIMETER IMD

Insulation Monitor
IN 5880/711, IP 5880/711

DOLD

090

3

/-; ] IN 5880/711

".‘i"s‘ "\\:‘.‘}

08? o-

&

SO

et

e According to IEC/EN 61 557-8
e For rooms used for medical purposes
according to IEC 60364-7-710, DIN VDE 0100-710
e For three-phase and A.C. power systems with O ... 500 V
and 10 ... 1000 Hz (IT power systems)
Adjustable alarm value for ground fault R, of 50 ... 500 kQ
Measuring circuit with broken wire protection
As option, programmable for storing or non-storing of errors
With reset and test button
Additional external reset and test buttons can be connected
LED indicators for operation, insulation fault, and interruption of
Measuring circuit
2 changeover contacts
With LED chain for indication of the current insulation status
IP 5880/711 for connection of the test and display panel UP 5862
52.5 mm width

Circuit Diagrams

PE'| PE| PT [LT1[LT2
= } 1
1 L Al A2 i
! I
| M A2 .
- L PE 1
! L PE |
: 11 : 12 !
! P I
! |2 I
1 21 ! T 4 |
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1 12 22 .
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IN 5880/711

PE'| PE | PT [LT1|LT2| A1 A2
! UL
1
! At A2
| L PE
. L PE
1
i o2
1 i
i 7
| 2 H oy
1
! 2] |2 X1
| S
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IP 5880/711

Connection Terminals

Terminal designation

Signal description

A1, A2

Auxiliary voltage

L/L Connection for monitored IT-systems

PE / PE’ Connection for protective conductor

PT Connection for external test button
Connections for external reset or
manual and auto reset:

LT1, LT2 LT1/LT2 bridged: hysteresis function
LT1/LT2 not bridged: manual reset
Connections for external Test and indication

*)

X1, X2, X5 panel UP 5862 *)

11,12, 14 .

21 20 24 Alarm signal relay (2 changeover contact)

*) At IP 5880/711 only

Approvals and Markings

C€| AC

Applications

MED

For insulation monitoring of the IT system of rooms used for medical
purposes according to VDE 0100-710:

Function

The terminals L/L’ and PE/PE’ are connected to the respective lines of the
IT power system. If the IT transformer has a centre tapping or a star point,
the terminals L / L are preferably connected to this point. The terminals L
and PE’ should be connected with separate lines and possibly not in the
same place (at least not at the same terminal) of the IT power system to

allow for safe recognition of an interruption in the measuring circle.

Theinsulation resistance of the IT power system against ground is measured
between the terminals L/ L'and PE / PE. If the ground fault resistance R,
falls below the pickup value R, of the line isolation monitor, the red LED
“AL” will be illuminated, and the two changeover contacts fall back into nor-
mal position. On interruption of the Measuring circuit, the two changeover
contacts will likewise fall back into normal position, and the red LED “MK”
will be illuminated.

After correction of the error (R; > R, , Measuring circuit connected) and
jumpered terminals LT1—LT2 (= error not stored), the changeover contacts
will change into work position (correct status), and the red error LEDs will
stop lighting.

If you wish to store errors, remove the jumper LT1 — LT2. In this way, also
short-lived errors as e.g.a temporary deterioration of insulation, for example
by touching of a line or unreliable contact making in the Measuring circuit
may trigger a stored alarm: The output contacts remain open also after the
error has been corrected. The type of the error can be seen in retrospect
from the illuminated error LED “AL” or “MK”.

The error memory can be reset by pressing the internal or external reset
key, or by switching off the auxiliary voltage.

By pressing the internal or external “Test” key, a deterioration of insulation
is simulated in the Measuring circuit (= R approx. 40 kQ); thus, the correct
response of the isolation monitor is checked.

The IN 5880/711 comprises an 11-stage LED chain for indication of the
current insulation resistance of the power system. By means of differently
colored LEDs, the insulation status in the range of 20 kQ ... 1 MQ is indi-
cated. In this way, deterioration of insulation can be detected even before
an alarm is triggered.

The IP 5880/711 includes a 11 step LED indicator to monitor the actual
state of the insulation, an additional power supply and relays to connect
a test and indicator unit UP 5862. The width is 70 mm.
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Function Diagram Insulation Monitoring System
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Notes
General

Before checking insulation and voltage of the system, disconnect the
monitoring device IN 5880 from the power source.

Insulation monitoring system

The isolation monitor is designed to monitor straight AC power systems. Any
interfering direct voltages getting into the Measuring circuit will not damage
the device but will falsify the conditions in the Measuring circuit while they
are affecting it. As insulation measuring is performed via direct current, it
will not be falsified by system capacitances against protective ground C..
However, the pickup time may be longer in case of insulation failure, in the
order of the time constant R_times C_.

In every IT circuit, only one isolation monitor must be connected.

This has to be observed when coupling voltage system.

Indicators
Green LED “ON™:

Red LED “AL”

Red LED “MK”:

11-stage LED chain:

Green LEDs:
Yellow LEDs:
Red LEDs:

is illuminated when auxiliary voltage has been
applied (operability)

is illuminated when an insulation failure is present,
R. < R, (value has fallen below alarm level)

is illuminated when one of the lines of the
Measuring circuit is interrupted (L, L, PE, PE’)

at>1 MQ, 750 k€, 550 kQ
at 400 kQ, 300 k€2, 220 k€, 160 kQ, 110 k€2, 75 kQ
at 40 kQ, <20 kQ

Technical Data

Insulation Measuring Circuit

Nominal voltage U,;:
Voltage range:
Frequency range:
Alarm value R, :
Internal testing resistor:
AC internal resistance:
DC internal resistance:
Measuring voltage:
Max. measuring current
(R, =0):

Response inaccuracy:
Max. permissible
interfering direct voltage:
Operate delay:

R of «t0 0.9 R, :

R of = to 0 kQ:
Hysteresis:

Auxiliary Circuit

ACO0...500V

0..1.1U,

10 ... 1000 Hz,

Adjustable from 50 ... 500 kQ
corresponds to an R_ of approx. 40 kQ
> 250 kQ

> 250 kQ

approx. DC 15V (generated internally)

<50 uA
+15 % + 1.5 kQ IEC 61557-8
DC 500V

with R, =50 kQ, CE=1uF

<13s

<0.7s

approx. 15 %

Auxiliary voltage U, : AC 220 ...240V
Voltage range: 0.85...1.1U,
Nominal consumption

IN 5880/711: approx. 2,5 VA

IP 5880/711: approx. 4 VA

Nominal frequency: 45 ...400 Hz

Output

Contacts: 2 changeover contacts

Thermal current | :
Switching capacity

acc. to AC 15

NO contact:

NC contact:

Contact life

to AC 15 with 1 A, AC 230V:
Short circuit strenght
max. fuse rating:
Mechanical life:

General Data

4A
5A/AC 230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1

5 x 10° operating cycles IEC/EN 60 947-5-1

4AgL IEC/EN 60 947-5-1
> 30 x 10° operating cycles

Nominal operation:
Temperature range:
Operation:

Storage:
Betriebshéhe:

Permanent operation

-20...+60°C
-25..470°C
<2.000 m

Clearance and creepage distances

overvoltage category/
pollution degree:
Insulation test voltage
Routine test:

EMC

Static discharge (ESD):
HF irradiation

80 MHz ... 1 GHz:

1GHz ... 2.5 GHz:
2.5GHz ...2.7 GHz:

Fast transients:

Surges

between supply lines:
between wire and ground:
HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
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4kvV/2 IEC 60 664-1
AC25kV;1s

8 kV (air discharge) IEC/EN 61 000-4-2

10V/m IEC/EN 61 000-4-3
3V/m IEC/EN 61 000-4-3
1V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
0V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplast with VO behavior

according to UL Subject 94

Amplitude 0.35 mm

Frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/060/04 IEC/EN 60 068-1
EN 50 005



Technical Data

Wire connection:
Cross section:

Stripping length:
Wire fixing:

Fixing torque:
Mounting:
Net weight

IN 5880/710:
IN 5880/711:
IP 5880/711:

Dimensions

DIN 46 228-1/-2/-3

2 x 2.5 mm? solid, or

2 x 1.5 mm? stranded wire with sleeve
10 mm

Screw terminals with self-lifting

clamping piece IEC/EN 60 999-1
0.8 Nm
DIN rail IEC/EN 60 715
approx. 190 g

approx. 250 g

approx. 350 g

Width x height x depth
IN 5880/711:
IP 5880/711:

52.5 x 90 x 59 mm
70 x 90 x 59 mm

Standard typs

IN 5880.12/711 AC 220

Artikelnummer:

e Output:

* Auxiliary voltage U,
Width:

..240V
0056884
2 changeover contacts
AC 220 ...240V
52,5 mm

¢ Adjustable alarm value RAL: 50 ... 500 kQ
e With 11-stage LED chain for indication of the current insulation value

IP 5880.12/711 AC 220
Artikelnummer:

e Qutput:

Auxiliary voltage U, :
Width:

In addition with conne

..240V
0057875
2 changeover contacts
AC 220 ...240V
70 mm

Adjustable alarm value RAL: 50 ... 500 kQ
With 11-stage LED chain for indication of the current insulation value

ction for test and indicator panel UP 5862

Ordering Example
IN 5880.12/711 AC2

20...240V  50...500 kQ

I

Alarm value
Auxiliary voltage
Type
Connection Example
monitored ungrounded system
3 AC 10...1000Hz 0...500V
L1 °
T
L2 L,
L3 i i Un
P e I A
i i
i i
PT i i
extern i i
i UH
T *1)
H 1
'pT iJPE|PE L L Al A2
l_d).._ - O O S O
1 |
- IN5880/711 i
i

1
B R TR P A TR TS A7

1 LT |

v
I
Br. or

LT extern

Monitoring of a 3-phase

2 %

M9062 a

IT power system

Connection Example

single phase IT mains
AC 10...1000Hz 0...500V

L1 .
2 L,
(SO IR AN I I
1 |
i i
PT ! !
extern i i
g UH
— )
i 1
PT i PE PE' L L At A2
- O — Y = e - o
1 1
; IN5880/711 ;
I I
. — _ — = OO O = O 0=~
_C-)LT1 q.)I-.T 1 12 14 21 22 24
R 4
! I
-
2
- "2 M3063_b
Br. or |
LT extern

Monitoring of a single phase IT power system

*1) The auxiliary voltage U, (A1 — A2) can also be drawn from the
power system to be monitored. However, the voltage range of the

auxiliary voltage must be taken into consideration.
*2) With jumper LT1 —LT2:  No storing of error message
(hysteresis behavior)
With jumper LT1 — LT2:

single phase IT mains
AC 10...1000Hz 0...500V

Storing of error message; can be deleted
by pressing the Delete (Reset) key LT

L2 i Un
PE R I R A
i i
| |
| |
PT : :
extern i i
= UH
I™ 7 i
'PT 1 JPE |PE Lo M| A2
el e e o R Vi -
| .
; IP5880/711 !
1 I PE PT
= 0= == = OO0 O = OO0 = O Q- Q- 4
< ?I-.TZ 112 14 21722 24 X1 Tx2 X5
tremmas +
H. 4
—T ") Xt Ix2 [x5  [pT1[pT2
Lol - . = -.
Br.or . |
LT extern ! 3
i UP5862 !
1

test and indicator panel
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Accessories

Test and indicator panel UP 5862
For insulation monitors in medically used rooms according to
IEC 60 364-7-710, DIN VDE 0100-710
e o to mount in flush device boxes

@ 60 mm, 35 mm deep;
o test button to check the function of
the device
with green LED to indicate operation
reset button for audible alarm
with yellow LED to monitor insulation
failure

Max. wire length to IN / IP 5880
at wire cross section A = 0.5 mm? 500 m
at wire cross section A = 1.5 mm? 1000 m

Dimensions (width x height): 80 x 80 mm
Article number: 0041706

Flush mounting kit
Order reference: KU 4087-150/005659

For universal use with:
o |-series devices of

17,5 to 105 mm width
e easy mounting

M3a24 a

Mounting kit for surface mounting
KU 4087-100

Device of Width
. Order reference
I-series (mm)
IK 175 KU4087-100/56763
IL 35.0 KU4088-100/56764
IN 52.5 KU4084-100/56765
P 70.0 KU4089-100/56766
IR 105.0 KU4090-100/56767

Mid19 a2
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Monitoring Technique

VARIMETER IMD
Insulation monitor
RN 5897/010

DOLD

RP 5898

RN 5897/010

Product Description

The insulation monitor RN 5897/010 of the VARIMETER IMD family pro-
vides best and up to date insulation monitoring of modern IT systems in
an optimum and state of the art way fulfilling the relevant standards. The
device can be used in the most flexible way for AC, DC and AC/DC sy-
stems even with large leakage capacity to earth (PE). The adjustment of
the setting values is simple and user friendly done on 2 rotary switches on
the front of the device. Via display and LEDs the measured value, device
parameters and device status are indicated easy to read. With a sealable
transparent cover the device is protectet against manipulation.

Function Diagram

Uy

R t
E
Earth fault = -
R
pA
R
Hysteresis function t

21-24
Open circuit operation 2109

21-24
21-22

Pre-Alarm

De-energized on trip

Open circuit operationﬂ’14
11-12

Alarm

11-14

De-energized on tri
0 P 11-12

Manual reset Reset

Open circuit operation 21-24
21-22

Pre-Alarm

21-24

De-energized on tri
g P 21-22

Open circuit operationﬁ'14
11-12

Alarm

11-14

De-energized on tri
g P 11-12

M11593

Your Advantages

¢ Preventive fire and system protection

* Detection of symmetric and asymmetric insulation faults

¢ Quick fault localisation through selective earth fault detection to L+
and L-

¢ Universal application in non-earthed AC, DC, AC/DC networks
with up to 300 V nominal voltage

¢ Easy adjustment of response values and setting parameter via

rotational switch and menu display

Suitable for large leakage capacitances up to 1000 pF

Optimised reaction time for large leakage capacitances

Monitoring also with voltage-free mains

Measuring circuit L(+)/L(-) with broken wire detection (can be switched off)

Protective conductor PE1/PE2 with broken wire detection

(can't be switched off)

Features
¢ Insulation monitoring according to IEC/EN 61557-8
* With connection facility of an external coupling device RP 5898

for voltages up to 1000 V
» Trigger output for insulation fault locating system
2 separate adjustable response thresholds
(using e.g. for pre-Alarm and Alarm)
Setting range of 1st response value (Pre-Alarm): 20 kQ ... 2 MQ
Setting range of 2nd response value (Alarm): 1 kQ ... 250 kQ
2 changeover contacts flir insulation failures-Pre-Alarm and -Alarm
Energized or de-energized on trip can be selected for indicator relay
Display for indication of measured value, device parameters and
device status
Setting the maximum leakage capacitance to shorten the response time
Automatic and manual device self-test
Alarm storage selectable
Protection against manipulation by sealable transparent cover
External control input for combined Test-/Reset-button
3 wide voltage input for auxiliary voltage
Width 52.5 mm

C€ |AC/DC

Applications

Insulation monitoring of:

Non-earthed AC, DC, AC/DC networks
UPS systems

Networks with frequency inverters
Battery networks

Networks with direct current drives
Hybrid and battery-powered vehicles
Mobile generator sets
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Function

The device is supplied with DC auxiliary voltage via terminals A1(+) / A2.
Switching on the auxiliary voltage (Power-On) is followed by an internal
self-test for 10 sec (see ,Device test functions®). The test process is visible
in the display. After this, measurement of the insulation resistance in the
measuring circuits begins and the the colour of the backlight changes
into green.

Measuring circuit

(Insulation measurement between terminals L(+)/L(-) and PE1/PE2)
The insulation monitor RN 5897 can be operated either with or without
coupling device. Max. mains voltage and connection diagrams have to
be observed!

If the insulation monitor is operated without coupling device the terminals
L(+) and L(-) have to be connected directly to the voltage system to be
monitored. and the terminals VSG1/L(+) and VSG2/L(-) each have to be
bridged (see also operation with coupling device).

A broken wire detection that can be disabled provides a fault signal if both
terminals L(+) and L(-) are not linked by the connected network.

The type of network (AC, DC, 3NAC) has to be selected.

Also the terminals PE1 and PE2 have to be connected with 2 separate
wires to the protective earth. An interruption of a wire also causes a fault
signal (see section "Behavior on faulty connection”). The monitoring of
the PE connection cannot be de-activated.

To measure the insulation resistance an active measuring voltage with
changing polarity is connected between L(+)/L(-) and PE1/PE2.The
momentary polarity of the measuring cycle is shown on the display by 2
curser segments (,MP+“for positive phase and ,,MP-“for negative phase).
The duration of the positive and negative measuring phase depends on
the setting of the max. leakage capacity (,CE[pF]“in programming mode),
the actual leakage capacity of the monitored system and in DC systems
also on the level and duration of possible voltage variations. This allows
a correct and fast measurement in different network conditions.

At the end of a measuring cycle the actual insulation resistance is produ-
ced and indicated. The actual value is shown on the display. The relays
for alarm K1 and pre-alarm K2 switch when dropping under the adjusted
response values. Inaddition the backlight of the display changes to orange
color on pre-alarm or to red color on alarm. An asymmetric earth fault
either to ,+“ or ,-“ is also indicated on the display (only in DC- systems,
or with a fault on the DC-side of a system).

Manual reset of fault message

Using the display menu in programming mode, the manual reset function
for insulation failures can be selected. If manual reset is activated the
insulation fault signals of the measuring circuit are stored when dropping
under the adjusted response values also if the insulation resistance goes
back to healthy state. The minimum value is stored and can be shown
on the display. Pressing the ,Reset” button on the front side, the alarm
signal and the stored minimum value are reset if the actual insulation
resistance is in healthy state.

Indicator relay for insulation fault signal

For the indicator relays K1 (contacts 11-12-14, for alarm) and K2 (contacts
21-22-24, for pre-alarm) the function can be set in programming mode to
energized on trip or de-energized on trip when the insulation resistance
drops below the adjusted response value.

The status of the indicator relays is shown on the display with the two
cursor segments "K1" and "K2". When the relay is energized, the corre-
sponding curser lights up.

Trigger output for insulation fault locating system

There is an additional trigger output for an insulation fault detection system
on the insulation monitor RN 5897/010.

This trigger output (Y1-Y2) can be coupled with the trigger input Y1-Y2 of
RR 5886 to initiate automatic fault location with the insulation fault locating
system, consisting of RR 5886 and RR 5887. The trigger output is activated
when the measuring value drops under the alarm response value (R; <
R,). As long as it stays under the response value or an alarm is stored,
the trigger output Y1-Y2 remains active.

Function

Broken wire detection

As described in section "Measuring circut", the measuring circuits L(+)/L(-)
and the protective conductors PE1/PE2 are constantly monitored for wire
breaks — not only at Power-On or a manual or occasional automatic test.
The response time of monitoring is only a few seconds. Broken wire de-
tection between L(+) and L(-) is performed via coupled alternating voltage.
This alternating voltage is short-circuited if the terminals are connected to
the connected mains at low-resistance. The device detects that the mains
to be monitored is properly connected.

Since this broken wire detectionis carried out with alternating voltage, large
capacitances should be avoided between L(+) and L(-), since the capacitive
reactance of these capacitances also short-circuits this alternating voltage.
The device would no longer detect a connection fault on L(+)/L(-).
Especially parallel lines should be prevented over larger distances.
Iflarger capacitances between L(+)/L(-) cannot be avoided or if the coupled
alternating voltage interferes with the system, the broken wire detection can
be de-activated using the display menu in programming mode. Monitoring
deactivated, monitoring only during device test or continuous monitoring
(every 2 minutes for 10 sec) are the possible options. If the broken wire
detection on L(+)/L(-) is de-activated no AC voltage is injected.

The broken wire detection on PE1/PE2 cannot be de-activated.

Device test functions

Principally, 2 different test functions are implemented: The "self-test" and
the "expanded test":

The self-test of the device is performed automatically after Power-On and
every full operating hours. It can also be triggered manually at any time by
pressing the "Test" button at the device front for 2 sec.

With the self-test, contrary to the expanded test, the status of the Indicator
relays is not affected; the sequence is as follows:

The display backlight colour changes into orange. For approx.. 2 s all pixels
and segments of the LCD are shown. After that the text “Test1” comes up
and the measuring pulse is switched for approx. 4 s to negative test phase.
The polarity of the test voltage is also indicated on the display by curser
segments. Within these 4 s the internal measuring circuit is checked for
failures. Then the measuring pulse is switched for approx.. 4 s to positive
test phase and more internal tests take place. If no failures turned up and
had been recognized, the measurement continuous. The extended test
procedure is started when during or at the end of the above described
self-test the test button is pressed again for 2 s.

The sequence is similar to the self-test (2 measuring phases of 4 s each)
but in addition the output relays go in alarm stated. The display shows
“Test2”. The testphases of the extended test willbe repeated continuously.
Pressing the reset button again for 2 s will stop the extended test imme-
diately. The device starts the insulation measurement again.

Behaviour with internal device faults

If internal device faults were detected during the test function, the display
backlight changes into red and an error messages (failure code: ,Int.1%)
is indicated. The indicator relays K1 and K2 switch to the alarm state.

Behavior on faulty connection

When detecting broken wire on terminals L(+)/L(-), the measurement is
disabled. The reaction time could be up to 2 min. The monitoring relays
K1 and K2 go in alarm state, the backlight changes to red. The display
shows the fault message ,L+/L-“. After removing the interruption the faultis
automatically reset (max. reaction time up to 2 min) and the measurement
of the insulation resistance is continued.

Stored alarm values remain stored. An interruption of the protective
earth connections PE1/PE2 causes the same reaction as interrupting the
measuring circuit, only the display shows ,PE1-PE2“

External control input

To terminals X1/X2 an external combined Test-/Reset button can be con-
nected. If the terminals X1/X2 are bridged for approx.. 1 s the test mode
is started. This has the same function as pressing the internal test button.
When bridging X1/X2 for > 3 s, a stored alarm will be reset. This has the
same function as pressing the internal reset button.
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Function

Connection of an external coupling device

An external coupling device RP 5898 can be connected to extend the
input voltage range of the monitored voltage system on RN 5897/010. The
terminals with the same legend of the insulation monitor and the coupling
device (VSG1, VSG2, L(+), L(-)) are connected together. The network to be
monitored is connected to terminals L1(+) und L2(-) on the coupling device.
Usingthe display menuin programming mode the connection of the coupling
device has to be selected and activated. The broken wire detection is active
on the terminals L1(+)/L2(-) on the coupling device. A broken wire between
coupling device and insulation monitor cannot be detected immediately
but the measured values on interruption of 1 or 2 wires between coupling
device and insulation monitor are much lower as the real values, which will
cause an early response of the device.

Programming/setting of parameters/set-up of the insulation monitor

The response values for alarm and pre-alarm can be adjusted via 2 rotary
switches ,R,“ and ,,RpA“ on the front of the device. New setting are imme-
diately active and do not require a restart of the unit. More settings can be
done with the 3 buttons and the display menu in programming mode. To
start the programming mode, the button ,Set/ESC* has to be pressed for
approx. 2 s. To avoid unauthorized manipulation, this button as well as the
rotary switches ,R,“ and ,R_,“ are located behind a sealable transparent
cover. When the device changes to programming mode, the measurement
is stopped, the display back light changes to orange color and the first
parameter is displayed. To scroll the different parameters, the button ,Set/
ESC* has to be pressed short. With the 2 scroll buttons (Scroll-Up ,,A* and
Scroll-Down ,¥/“) the settings can be modified.

The first parameter is the broken wire detection in the measuring circuit
,BrWiD". Possible setting are continuously on (,on“), continuously off (,oFF*)
or only active during self-test. The default is ,on“.

The second parameter is alarm memory ,Mem.*. Here are 2 options avai-
lable manual reset (,0n“) und auto reset (,0FF*). The default value is ,,oF F*.
The third parameter is the relay operation principle ,Rel.“ Settings are:
de-energized on trip (,n.c.) and energized on trip (,n.0.“). The default
value is ,n.c.”.

The fourth parameter is the type of network connection ,Net“. Selection
are AC Network(,Ac*),DC-Network (,dc“) or BSNAC-Network (,3nAc"). The
default value is ,Ac”.

The fifth parameter ist the setting oft the maximum leakage capacity
(,CE[uF]“). This can be adjusted to 30 pF (,30%), 100 yF (,100), 300 pF
(,300) and 1000 pF (,1000“). The default value is ,30"

The device allow the connection of a coupling device, the sixth parameter
activates (,on“) or de-activates (,0FF“) the coupling device.

The leave the programming mode the button ,Set/ESC* has to be pressed
for 2 s. The settings will be activated and stored permanently. After that the
device makes a restart similar to power on.

Default-Setting of Parameters

Nr. |Parameter Default-Set
1 Broken wire detect in measuring circuit on
“Broken Wire Detect”
Storing insulation fault message
2 « » off
Memory
3 Switching mode of output relays n.c. (normally closed)
“Relay” de-energized on trip
4 fowg—zr supply type AC
Net
Max. line capacitance
5 |CELFP 30
Ext. coupling device
6 “SG” off

Circuit Diagram

VSGT | L(+) | L) | VSG2 [AT(+)| A2
i Y1|Y2 ----- ,
I 12 |14 2 |24 I
T e s !
! !
I 1 21 !
| 1
----- - X‘I X2 | | [ —

1] 12| 14| 21| 22| 24| per | PE2

M11455

Connection Terminals

Terminal designation

Signal description

A1(+), A2

Auxiliarx voltage AC or DC

L(+), L(-), VSG1, VSG2

Connection for measuring ciruit or
Connection for coupling device

PE1, PE2 Connection for protective conductor
X1. X2 Control input (combined external
’ Test- and Reset-input)
Alarm trigger output for insulation fault
Y1,Y2 h
locating system
11,12, 13 Alarm signal relay K1(1 changeover contact)
21,20, 23 Prewarning signal relay K2 (1 changeover

contact)
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Indicators
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Indicators

The colour of the backlight indicates the operating status of the device.

Off: No auxiliary voltage connected
Green: Normal operation (Insulation resistance in healthy state)
Red: Alarm (measured value below alarm response value,

device failure, connection failure)
Orange: Warning (measured value below pre-alarm response value,
test mode, Parameter set-up mode)

Actual value display

The actual insulation resistance ,R_ [kQ]" is displayed. If the actual value
is R, < 10 kohm, the value in kohm is displayed with 1 decimal place.
With values 10 kOhm < R_ < 500 kOhm the display shows the value
without decimal place, with values 500 kOhm < R_< 1 MOhm the value
is rounded to 10 kOhm. Insulation resistance values 1 MOhm < R_< 2
MOhm are displayed in MOhm with one decimal place. If the resistance is
R: > 2 MOHm the display indicates ---- showing the value is higher the
2 MOhm.

In a DC Network an asymmetric insulation resistance to ,+“ or ,-“ is indi-
cated by displaying ,R_+[kQ]" or ,R_-[kQ]*

By pressing the scroll buttons (Scroll-Up ,A“ und Scroll-Down ,¥*) more
measured values can be shown. Another value is the mains voltage on
L(+)/L(-).This is indicated with ,U, [V,.]* or ,U [V ]* in V depending on
the type of network and voltage. If the unit is connected single pole to a
3NAC network the mains voltage cannot be measured. With this setting
the voltage value is not displayed. When manual reset is selected, the
display shows the minimum stored value of the resistance ,R,, [MQ]" or
Ry, [KQ]* after the value dropped below the response value also when the
value goes back to healthy state. The stored minimum value will only be
reset when acknowledging the stored Alarm signal (with the reset button).
Also the firmware version can be displayed.

Positive measurement Pre-Alarm monitoring

phase active (MP+)

Negative measurement
phase active (MP-)
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Indicators

Error Indication

Display-Indication

Measuring- resp. display value

R [MQ]

Insulating resistance in kQ resp. MQ
(,---“ complies RE > 2 MQ)

Display-Indication

Failure cause

Failure recovery

Asymmetrical insulating resistance in kQ
against L+ or L- at DC-mains

Broken wire detection
on L(+)/L(-).

Check
measuring circuit
L(+)and L (-)

Measured mains voltage in V
at AC- or DC-mains
(,----“ indicates invalid voltage value or
voltage < 5V)

Broken wire detection
on PE1/PE2.

Check
protective conductor
connections
PE1 and PE2

Stored min. insulating resistance
in kQ resp. MQ

winlnlinl
(RIR ]

I_r'l fl:' 3

Latest firmware-version

Internal failure
detected in
test mode

Press test button again
or restart the unit by
interrupting the auxiliary
supply temporarily.

If the fault remains
permanent, send device
back to manufacturer for
examination.

Faulty calibration
values detected in
device memory.

Send device back
to manufacturer for
recalobration and
examination.

Display-Indication

Test function

Display-Test

Selftesting
(measuring switching, measuring voltage,
internal tests)

Advanced Test
(additional control of indicator relay)

79




Notes

Risk of electrocution!

wawne: Danger to life or risk of serious injuries.

* Disconnect the system and device from the power supply and ensure
they remain disconnected during electrical installation.

* The display of the voltage is not in real time. The Value on the display is
updated at the end of a measuring cycle.

* Determine voltage free status by using appropriate instruments

* The terminals of the control input X1-X2 have no galvanic separation to
the measuringcircuitL(+) and L(-) and are electrically connected together,
therefore they have to be controlled by volt free contacts or bridge. These
contacts ore bridges must provide a sufficient separation depending on
the mains voltage on L(+)-L(-).

* Please do not connect external voltage to terminals X1/X2. The control
must only be made by bridging X1 and X2.

e The coupling unit RP5898 must only be used in conjunction with the
RP5897/010 on a voltage system and not just by itself.

@ Attention!

» Before checkinginsulation and voltage, disconnect the monitoring device
RN 5897 from the power source!

* In one voltage system only one insulation monitor can be used. This has
to be observed when interconnecting two separate systems..

* Device terminals PE1 and PE2 must always be connected via separate
lines to different terminal points of the protective-conductor system.

¢ The device must not be operated without PE1/PE2 connection!

Attention!

e The main measuring circuit can be connected with its terminals L(+) and
L(-) both to the DC and also AC side of a mixed network; it is done most
practically where the primary incoming power supply takes place e.g.
with battery networks with connected inverters on the DC side, with
Generators/Transformers with connected Rectifiers or inverters on the
AC-side. To monitor a 3NAC system the device can be connected sin-
gle pole, (L(+) and L(-) are bridged, to the neutral of the 3p4w system.
The 3 phases have a low-ohmic (approx. 3 — 5 Ohm) connection via
the transformer windings so also insulation failures of the not directly
connected phases are detected. Via the display menu in programming
mode the correct type of network needs to be selected (see ,Connec-
tion Examples®).

* |f a monitored AC system includes galvanically connected DC circuits
(e.g. via a rectifier), an insulation failure on the DC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

* |f a monitored DC system includes galvanically connected AC circuits
(e.g. via an inverter), an insulation failure on the AC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

* The measuring circuit of the RN 5897/010 are designed for leakage
capacities up to 1000 pF. The measurement of the insulation resistance
will not be influenced but for the measuring phases longer time periods
are necessary as with smaller capacities. If the max. possible leakage
capacity is known, the device can be adjusted to the required lower
level, which will reduce the response time and measurement time.

* Thetriggeroutput Y1/Y2at RN 5897/010is galvanic separated from the
rest of the circuit. It determined to be connected to a DOLD insulation
fault location system RR5886 and RR5887. Please do not connect
external voltages.
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Running chart

1
Press button i
,Set/ESC” >2s |

4

( Set parameters >

[
Lad

\ 4

> Press button
,Set/ESC”

Press button
Scroll Down, ¥”

- Press button
ScrollUp, A"

Parameter 1:

Broken wire detect in
measuring circuit

Parameter 1:

Broken wire detect in
measuring circuit

Parameter 1:
Broken wire detect in
measuring circuit

\ 4

4Brwib” ,BrwiD” ,Brwib”
(Broken Wire Detect) (Broken Wire Detect) f.‘IF F (Broken Wire Detect)
Default: ,on ,OFF BrlliD JESt
\ 4
Parameter 2: Parameter 2:
Storing insulation fault Storing insulation fault
message message
+Mem.” +Mem.”
(Memory) (Memory)
Default: ,oFF” Lon”
\ 4
Parameter 3: Parameter 3:
Switching mode of Switching mode of
output relays output relays
.Rel.” .Rel.”
(Relay) (Relay)
Default: ,n.c.” ,n.o0.”
\ 4
Parameter 4: Parameter 4: Parameter 4:
Power supply type Power supply type Power supply type
JNet” .Net” JNet”
Default: ,Ac” m ,dc” »3nAc”

Parameter 5:

Max. line capacitance
#CelFl”
Default: ,30"

\ 4

Parameter 5:

Max. line capacitance
#CelpFl”
,100"

Parameter 6:

Ext. coupling device
VSG”
Default: ,oFF”

Parameter 6:

Ext. coupling device
,VSG”

L~on”

Parameter 5: Parameter 5:
Max. line capacitance P Max. line capacitance
#CeluF]” #CeluF]”
,300" ,1000"
1
Press button i
,Set/ESC” >2s |
A 4

( End of programming >
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Technical Data

Measuring ciruit L(+)/L(-) to PE1/PE2 (without coupling device)

DC 0...max.300V; ACO ...max.250V
Frequency range: DC or 16 ... 1000 Hz

Max. line capacitance: 1000 pF

Internal resistance (AC / DC): > 90 kQ

Measuring voltage: approx. =90V

Max. mesured current (R. = 0): < 1,10 mA

Response inaccuracy: +15% £1.5kQ
Response value hysteresis: approx. + 25 %; min. + 1 kQ
On delay

at C_ = 1uF,

R; of ©t0 0,5 * response value:
Measuring time:
AtC_=1...1000 pF,

R; from « to 1000 kQ,

R; from o to 100 kQ,

R, from oo to 1 kQ:

Response values

Pre-warning (,Rpa“):

| kQ: | 20 | 30 | 50 | 100 | 250 | 500 [1000]2000]
Alarm (,Ra“)

[ k: | 1 ] 2 [ 10] 20 | 50 [100] 150 [ 250 |

each adjustable via rotational switches

Voltage range U,:

IEC 61557-8

<30s

see characteristics

Response value broken
wire detection L(+)/L(-):
Response value broken-
wire detection PE1/PE2:

> approx. 90 kQ
> approx. 0.5 kQ

Measuring ciruit L1(+)/L2(-) to PE1/PE2 (with coupling device RP 5898)

Technical Data

Nominal consumption:
DC 12V, 24V, 48V:
AC 230 V:

max. 3 W
max. 3.5 VA

Control input X1/X2 for external kombinierte Test-/Reset-Taste

Current flow: approx. 3 mA
No-load operation voltage

X1 to X2: ca.12V
Permissible wire length: <50m

Activation time for test signal: approx. 1 s
Activation time for reset signal: > 3 s

Outputs

Indicator contact: 2 x 1 changeover contact for Alarm (K1)
and Pre-Alarm (K2)

energized or de-energized on trip

(programmable)
Thermal current | : 4A
Switching capacity
to AC 15:
NO contact: 5A/AC 230V IEC/EN 60 947-5-1
NC contact: 2A/AC230V IEC/EN 60 947-5-1
to DC 13: 2A/DC24V IEC/EN 60 947-5-1

Electrical life

at5 A, AC 230 V:
Short circuit strength
max. fuse rating:
Mechanical life:

1 x 10° switching cycles

4AgL IEC/EN 60 947-5-1
50 x 108 switching cycles

General Data

Voltage range U,:
Frequency range:
Max. line capacitance:

Innenwiderstand (AC / DC):

Messspannung:

Max. mesured current (R_ = 0):

Response inaccuracy:

DC 0...max.1000V; ACO ...max. 760V
DC or 16 ... 1000 Hz

1000 pF

> 240 kQ

approx. =90V

< 0,40 mA

+15% £1.5kQ IEC 61557-8

Operating mode:
Temperature range
Operation:

Storage:
Altitude:

Clearance and creepage

Continuous operation

-30..+60°C
(atrange O ... -30 °C limited
function of the LCD displaye)
-30..+70°C

<2.000 m IEC 60 664-1

Response value hysteresis:
On delay

at C, = 1pF,

R; of o to 0,5 * response value:
Measuring time:
AtC_=1...1000 pF,

R; from « to 1000 kQ,

R; from o to 100 kQ,

R; from oo to 1 kQ:

Response values

Pre-warning (,Rpa“):

[ ke | 20 | 30 | 50 | 100|250 | 500 [1000[2000]
Alarm (,Ra“)

| ko: | 1 | 2 [ 10] 20 50 [100] 150 | 250 |
each adjustable via rotational switches

approx. + 25 %; min. + 1 kQ

<30s

see characteristics

Response value broken
wire detection L1(+)/L2(-):
Response value broken
wire detection PE1/PE2:
Max. wire length

between insulation monitor
and coupling device:

> approx. 500 kQ

> approx. 0.5 kQ

<0,5m

Auxiliary voltage input A1(+)/A2

Nom. Voltage Voltage range Frequency range
AC 19 ...68V 45 ... 400 Hz; DC 48 % W™
AC/DC 24 ...60V
c/be €0 DC16...96V W <5 %
AC 68 ...276 V 45 ... 400 Hz; DC 48 % W™
AC/D ..230V
C/bC 85 ...230 DC 67 ...300 V W* <5 %
DC12..24V DC9.6..30V W <5 %

*)W = permitted residual ripple of auxiliary supply

distances

Rated insulation voltage: 300V
Overvoltage category: I}
rated impuls voltage /

pollution degree:

measuring circuit L(+)/L(-) to

auxiliary voltage A1(+)/A2 and
indicator relay contacts K1, K2 and
trigger output Y1/Y2: 4KkV/2
auxiliary voltage A1(+)/A2 to

indicator relay contacts K1, K2 und

IEC 60 664-1

trigger output Y1/Y2: 4kV/2
indicator relay contact K1 to
indicator relay contacts K2: 4KkV/2

trigger output Y1/Y2 to
indicator relay contacts K1, K2: 4 kV /2
Insulation test voltage

Routine test: AC25kV;1s

EMC

Electrostatic discharge (ESD): 8 kV (air) IEC/EN 61000-4-2
HF irradiation:

80 MHz ... 1 GHz: 20V/m IEC/EN 61000-4-3
1GHz ... 2.7 GHz: 10V/m IEC/EN 61000-4-3
Fast transients: 2kV IEC/EN 61000-4-4
Surge voltage

between

wires for power supply: 1kV IEC/EN 61 000-4-5
between wire and ground: 2 kv IEC/EN 61 000-4-5
HF-wire guided: 20V IEC/EN 61000-4-6

Interference suppression: Limit value classe B EN 55011

Degree of protection

Housing: IP 40 IEC/EN 60 529
Terminals: IP 20 IEC/EN 60 529
Housing: Thermpolastic with VO behaviour

according to UL subject 94

Amplitude 0.35 mm,

Frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
30/060/04 IEC/EN 60 068-1

Vibration resistance:

Climate resistance:
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Technical Data

Terminal designation:
Wire connection
Cross section:

Stripping length:
Wire fixing:
Fixing torque:
Mounting:
Weight:

Dimensions

EN 50 005

DIN 46 228-1/-2/-3/-4
0.5 ...4 mm2 (AWG 20 - 10) solid or
0.5...4 mm2 (AWG 20 - 10)
stranded wire without ferrules
0,5 ...2,5 mm2 (AWG 20 - 10)
stranded wire with ferrules

6.5 mm

Cross-head screw / M3 box terminals
0.5 Nm

DIN rail IEC/EN 60715

approx. 205 g

Width x height x depth:

52.2x90x 71 mm

Accessories

RP5898:
Article number: 0066944

Coupling device for RN 5897.12/010
Extension of nominal voltage range U,
to DC max. 1000 V, AC max. 760 V

Weight: approx. 110 g
Dimensions
- Width x height x depth: 70 x 90 x 71 mm

insulation monitor
connection

Standard Types

RN 5897.12
Article number:
e Auxiliary voltage:

RN 5897.12
Article number:
* Auxiliary voltage:

RN 5897.12
Article number:
¢ Auxiliary voltage:

DC12..24V
0067251
DC12..24V

AC/DC 24 ...60V
0066940
AC/DC 24 ...60V

AC/DC 85 ... 230 V
0066941
AC/DC 85 ... 230 V

e Outputs: 1 changeover contact for pre-warning
1 changeover contact for alarm

e Setting range pre-warning: 20 kQ ... 2 MQ

e Setting range alarm: 1kQ ... 250 kQ

» Trigger output for insulation fault locating system

* With connection facility of a coupling device RP 5898

¢ Adjustable line capacitance

* Energized or de-energized on trip

* Selection of type of network

e Width: 52.5 mm

RN 5897 .12 /__ _

Ordering Example for variants

AC/DC24...60V 20k ...2MO 1KkQ ... 250 kQ

Setting range alarm
Setting range Pre-warning
Auxiliary voltage

Variant, if required
Contacts

Type

0066944

L1+ L2(-)
& &

I

measuring ciruit M11599

*

*

Connection Example

1) Auxiliary voltage U, (A1(+)/A2) ) can also be sourced from the moni-
tored voltage system. The voltage range of the auxiliary supply has
to be taken into account.

2) Control input X1/X2 for external combined Test-/Reset-button:

¢ Control approx.1s:  Test function
¢ Control > 3 s: Reset function
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Connection Example

Ungrounded mains
3N AC 400V/230V 40...1000Hz

Ungrounded mains
3 AC 690V/400V 16...1000Hz

L1 L1
L2 L2
Uy U
L3 L3 N
N o o
Setting of type of network: L1(+) L2(-) Setting of type of network:
UH 3N AC O === O n AC
1) | | External coupling device:
i RP5898 i ON
VSGTLL(+ L(-) LvSG2 Y1 Y2 Al(+ A2 f !
selun) Lo dvsee o v Ame) 2 N
i ! VSG1[ L(+) TLe) [vsGe
i RN5897/010 !
i | UH
= = O-—0=-0-0 - 0O—--0O-O-0—-- 1)
-?XW ?)?2 iPE1PE2 11 12 14 21 22 24
VSGTLLS L(-) LVSG2 Y1 _Y2 Al(+ A2
P E : : - O L(+) (_)_O _____ ol o2 \1(+) )
—T) i i I
external combmed : : ] RN5897/010 !
tesflesetbutton i ! |
I I | 1
— G O~ -0O--0-0O-0---
: : X ?_ .PEW PE2 N 12 14 A 22 24
B oo D S : ;o
M11671 T *2) i
External combmed Lo
test/reset button .
ot
PE J" _i
M11625
Single phase mains, isolated from earth Single phase mains, isolated from earth
AC 0...250V 16...1000Hz AC 0...760V 16...1000Hz
L1 L1
UN] Uy
L2 L2
Setting of type of network: L1(+) 12(-) Setting of type of network:
UH AC —O=r=r== i DC
1) External coupling device: | | External coupling device:
l J} | RSB o
VSG1T L L{ L(-) 1VSG2 Y1 _Y2 Al A2 s 3
_Qyserluen o Lvse v e L Lo . o oo
! : VSG1| L(+) | L(-) | VSG2
|
! RN5897/010 :
| 3
: 0=-0:=-0:0-0~-!
i 12 14 21 22 24
i VG NLO) AVS62 - YT Y2 AA(E) A2
P i ]
External combined . RN5897/010 |
ftest/resetbutton i ! |
1
0 ! 1
= R O -0= O—O--O O-O—O—-J
i Qe PETIPE2 1 14 2 24
e I SRS ] ] [
(. - I 1
M11617 T 0
External combined : ;
test/resetbutton i §
P
PE _i i
M11623

*1) Auxiliary voltage U,, (A1(+)/A2) ) can also be sourced from the monitored voltage system.
The voltage range of the auxiliary supply has to be taken into account.

*2) Control input X1/X2 for external combined Test-/Reset-button:

Test function
Reset function

* Control approx. 1 s:
e Control > 3 s:
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Connection Example

Ungrounded DC network

Ungrounded DC network

Setting of type of network:
DC

External coupling device:
ON

DC 0..1000V
" DC 0...300V L
T 0 - iy
T o L
Setting of type of network: - L1(_+_) ..... LZ.(,)
U External DCIn device: I |
l J} *1) xternal CO(L)JEF\ g aevice: | RP5898 I
vsel Li(+) L lvsae  vi_v2 Iai+) Lae Lo O = OO
A S = e o I VSGI[L(+) [L¢) [vsG2
! RN5897/010 !
1 | UH
. 1 *1)
bem e Q;= 0=+ 0:-0-0=0=+0:=0: O -0~
DAL e RE T T T e A vseil L) L) Lvsaz vi yo Imi(+) lae
i P00 o O=00= - o-0-0==C=—
- P . !
L "2) o ! :
external combined : : 1 RN5897/010 3
fest/resetbution i | !
o B e e TR P TR T T T
PE P i P00

M11619

-/'*_2 H
4, 7))
External combined

1
i
i
i
test/reset button :
1
i
i

*1) Auxiliary voltage U,, (A1(+)/A2) ) can also be sourced from the monitored voltage system.
The voltage range of the auxiliary supply has to be taken into account.

*2) Control input X1/X2 for external combined Test-/Reset-button:

e Control approx. 1 s:
e Control >3 s:

Test function
Reset function

M11621
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Characteristics

Max. measuring time T,,.. (s)

o

Max. measuring time in response to line capacitance RN5897/010

10

Line capacitance C; (uF)

100
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0274214

Monitoring Technique

VARIMETER IMD
Insulation monitor
RN 5897/300

DOLD

Product Description

The insulation monitor RN 5897/300 of the VARIMETER IMD family pro-
vides best and up to date insulation monitoring of modern IT systems
in an optimum and state of the art way fulfilling the relevant standards.
The device can be used in the most flexible way for AC, DC and AC/DC
systems. The adjustment of the setting values is simple and user friendly
done on 3 rotary switches on the front of the device. Via multicolor LED the
device status is indicated easy to read. With a sealable transparent cover
the device is protectet against manipulation.

Your Advantages

¢ For mobile generator sets according to DIN VDE 0100-551

¢ Preventive fire and system protection

¢ Detection of symmetric and asymmetric insulation faults

¢ Universal application in non-earthed AC, DC, AC/DC networks
with up to 300 V nominal voltage

Easy adjustment of response values and setting parameter via
rotational switch

Suitable for large leakage capacitances up to 30 pF
Monitoring also with voltage-free mains

Measuring circuit L(+)/L(-) with broken wire detection (can be switched off)
Protective conductor PE1/PE2 with broken wire detection
(can't be switched off)

* No additional coupling device required

Features
¢ Insulation monitoring according to IEC/EN 61557-8
e 2 separate adjustable response thresholds
(using e.g. for pre-Alarm and Alarm)
¢ Setting range of 1st response value (Pre-Alarm): 20 kQ2 ... 1 MQ:
¢ Setting range of 2nd response value (Alarm): 10 kQ ... 250 kQ2
¢ 2 changeover contacts flr insulation failures-Pre-Alarm and -Alarm
* Energized or de-energized on trip can be selected for indicator relay
* LED for status indication
* Automatic and manual device self-test
¢ Alarm storage selectable
¢ Protection against manipulation by sealable transparent cover
¢ External control input for combined Test-/Reset-button
* 3 wide voltage input for auxiliary voltage
¢ Width 52.5 mm

C€ |AC/DC

Applications

Insulation monitoring of:

Non-earthed AC, DC, AC/DC networks
UPS systems

Networks with frequency inverters
Battery networks

Networks with direct current drives
Hybrid and battery-powered vehicles
Mobile generator sets
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Function

The device is supplied with DC auxiliary voltage via terminals A1(+) / A2.
Switching on the auxiliary voltage (Power-On) is followed by an internal
self-test for 10 sec (see ,Device test functions®). The test process is visible
in the status LED. After this, measurement of the insulation resistance
in the measuring circuits begins and the the colour of the status LED
changes to green.

Measuring circuit

(Insulation measurement between terminals L(+)/L(-) and PE1/PE2)
The terminals L(+) and L(-) are connected directly to the voltage system
to be monitored. A broken wire detection creates a fault signal if there is
no low-ohmic connection between both terminals.

The type of network (AC, DC, 3NAC) has to be selected.

Also the terminals PE1 and PE2 have to be connected with 2 separate
wires to the protective earth. An interruption of a wire also causes a fault
signal (see section "Behavior on faulty connection”). The monitoring of
the PE connection cannot be de-activated.

To measure the insulation resistance an active measuring voltage with
changing polarity is connected between L(+)/L(-) and PE1/PE2.

The duration of the positive and negative measuring phase depends on
the actual leakage capacity of the monitored system and in DC systems
also on the level and duration of possible voltage variations. This allows
a correct and fast measurement in different network conditions.

At the end of a measuring cycle the actual insulation resistance is pro-
duced and indicated. The relays for alarm K1 and pre-alarm K2 switch
when dropping under the adjusted response values. In addition the LED
changes to orange color on pre-alarm or to red color on alarm.

Manual reset of fault message

The rotary switch "UN" is devided in 2 sections. So additional to the type of
voltage system also manual or autoreset can be selected. (Alarm storing:
manual reset, no alarm storing: auto reset).

If manual reset is activated the insulation fault signals of the measuring
circuit are stored when dropping under the adjusted response values
also if the insulation resistance goes back to healthy state. Pressing the
,Reset” button on the front side for 2 s, the alarm signal are reset if the
actual insulation resistance is in healthy state.

Indicator relay for insulation fault signal

For the indicator relays K1 (contacts 11-12-14, for alarm) and K2 (contacts
21-22-24, for pre-alarm) the function energized on trip or de-energized on
trip can be set via pre-alarm rotational switch “RPA” when the insulation
resistance drops below the adjusted response value.

Broken wire detection

Asdescribedin section "Measuring circut", the measuring circuits L(+)/L(-)
and the protective conductors PE1/PE2 are constantly monitored for wire
breaks—notonly at Power-On oramanual oroccasional automatictest. The
response time of monitoring is only a few seconds. Broken wire detection
between L(+) and L(-) is performed via coupled alternating voltage. This
alternating voltage is short-circuited if the terminals are connected to the
connected mains at low-resistance. The device detects that the mains to
be monitored is properly connected.

Since this broken wire detectionis carried out with alternating voltage, large
capacitances shouldbe avoided between L(+) and L(-), since the capacitive
reactance of these capacitances also short-circuits this alternating voltage.
The device would no longer detect a connection fault on L(+)/L(-).
Especially parallel lines should be avoided over larger distances.
Iflarger capacitances between L(+)/L(-) cannot be avoided or if the coupled
alternating voltage interferes with the system, the broken wire detection
can be de-activated using alarm rotary switch "R,". Monitoring deactivated
or continuous monitoring (every 2 minutes for 10 sec) are the possible
options. If the broken wire detection on L(+)/L(-) is de-activated no AC
voltage is injected.

The broken wire detection on PE1/PE2 cannot be de-activated.

Function

Device test functions

Principally, 2 different test functions are implemented: The "self-test" and
the "expanded test":

The self-test of the device is performed automatically after Power-On and
every full operating hours. It can also be triggered manually at any time by
pressing the "Test" button at the device front for 2 sec.

With the self-test, contrary to the expanded test, the status of the Indicator
relays is not affected; the sequence is as follows:

The self-test is indicated via LED with orange flash code 1. For approx. 4 s
to negative test phase. Within these 4 s the internal measuring circuit is
checked for failures. Then the measuring pulse is switched for approx.. 4
s to positive test phase and more internal tests take place. If no failures
turned up and had been recognized, the measurement continuous. The
extended test procedure is started when during or at the end of the above
described self-test the test button is pressed again for 2 s.

The sequence is similar to the self-test (2 measuring phases of 4 s each)
butin addition the output relays go in alarm stated. The LED shows orange
flash code 2. The test phases of the extended test will be repeated con-
tinuously. Pressing the reset button again for 2 s will stop the extended
test immediately. The device starts the insulation measurement again.

Behaviour with internal device faults

If internal device faults were detected during the test function, the LED
flashes continuously red. The indicator relays K1 and K2 switch to the
alarm state.

Behavior on faulty connection

When detecting broken wire on terminals L(+)/L(-), the measurement is
disabled. The reaction time could be up to 2 min. The monitoring relays
K1 and K2 go in alarm state, the LED indicates the red flash code 1. After
removingtheinterruptionthe faultis automatically reset (max. reactiontime
upto2min)andthe measurementoftheinsulation resistanceis continued.
Stored alarm values remain stored. An interruption of the protective
earth connections PE1/PE2 causes the same reaction as interrupting the
measuring circuit, only the LED indicate the red flash code 2.

External control input

To terminals X1/X2 an external combined Test-/Reset button can be con-
nected. If the terminals X1/X2 are bridged for approx.. 1 s the test mode
is started. This has the same function as pressing the internal test button.
When bridging X1/X2 for > 3 s, a stored alarm will be reset. This has the
same function as pressing the internal reset button.

Programming/setting of parameters/set-up of the insulation monitor
All setting are done with 3 rotary switches on the front of the unit. To avo-
id unauthorized manipulation of the settings, all 3 switches are located
behind a sealable transparent cover. The first rotary switch “R,” sets the
response value for alarm. In addition it is divided in 2 sections. If the set-
ting position is in the first section the broken wire detection is permanent
enabled, if the setting position is in the second section the broken wire
detection is permanent disabled. The second rotary switch “RpA” sets the
response value for pre-alarm. In addition it is also divided in 2 sections.
If the setting position is in the first section, the relay output function is
de-energized on trip, if the setting position is in the second section, the
relay output function is energized on trip.

The third rotary switch “UN” selects the type of network connection. It is
also divided in 2 sections. If the setting position is in the first section, the
unit is on auto reset, if the setting position is in the second section, the
unit is on manual reset.

New settings are accepted without restart of the device.
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Function Diagram

Pre-Alarm

Alarm

Pre-Alarm

Alarm

Uy

R
E

Earth fault '
R
pA
Ra
Hysteresis function

21-24
Open circuit operation o4 oo
De-energized on trip 21-24
21-22
Open circuit operation 11-14
11-12
De-energized on trip 1114
11-12
Manual reset Reset
Open circuit operation 21-24
21-22
De-energized on trip 21-24
21-22
Open circuit operation 1-14
11-12
De-energized on trip 11-14
11-12

M11593

Flashing Codes LED "ERR"

LED-colour:
orange

LED-colour:

red

self test H

extended
test

internal
system error

connection failure
measuring ciruit L(+)/L(-) H

connection failure
protective conductor PE1/PE2

Circuit Diagram

Al(+)| A2

24

PE1 | PE2

M11454

Connection Terminals
Terminal designation Signal description
A1(+), A2 Auxiliarx voltage AC or DC
L(+), L(-) Connection for measuring ciruit
PE1, PE2 Connection for protective conductor
X1 X2 Control input (combined external
’ Test- and Reset-input)
11,12, 13 Alarm signal relay K1
(1 changeover contact)
21,2223 Prewarning signal relay K2
(1 changeover contact)
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Indicators
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X1 X2

)
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L |

Indicator relay protective
alarm and pre-alarm conductor
M11609
external
control input

Indicators

The operational status of the device is indicated on a 3-colour LED:

Off:
Green:

Red:
orange:

orange flashing:

No auxiliary voltage connected

Normal operation (Insulation resistance in healthy
state)

Alarm (measured value below alarm response value)
Warning (measured value below pre-alarm response
value)

Test mode procedure (see flashing code diagramm)

red flashing: Failure code (see flashing code diagramm)
Flash code
orange Description
Status-LED
Selftest
1 (measuring circuit, measuring voltage,
internal tests)
2 Advanced Test
(additional control of indicator relays)

Error Indication

Flash code
red Failure cause Failure recovery
Status-LED
Broken wire detection Check -
1 on L(+)/L() measuring circuit
' L(+)and L (-)
Check
2 Broken wire detection protective earth
on PE1/PE2. connections
PE1 and PE2
Press test button again or restart
. the unit by interrupting the
. Internal failure o .
continously . auxiliary supply temporarily. If the
- detected in :
flashing fault remains permanent, send
test mode )
device back to manufacturer for
examination.
. Faulty calibration )
continously ) Send device back to manufacturer
: values detected in : R
flashing . for recalobration and examination.
device memory.

Notes

Risk of electrocution!

wenve: Danger to life or risk of serious injuries.

Disconnect the system and device from the power supply and ensure
they remain disconnected during electrical installation.

The terminals of the control input X1-X2 have no galvanic separation to
the measuringcircuitL(+) and L(-) and are electrically connected together,
therefore they have to be controlled by volt free contacts or bridge. These
contacts ore bridges must provide a sufficient separation depending on
the mains voltage on L(+)-L(-).

Please do not connect external voltage to terminals X1/X2. The control
must only be made by bridging X1 and X2.

@ Attention!

Before checking insulation and voltage, disconnect the monitoring device
RN 5897 from the power source!

In one voltage system only one insulation monitor can be used. This has
to be observed when interconnecting two separate systems..

Device terminals PE1 and PE2 must always be connected via separate
lines to different terminal points of the protective-conductor system.
The device must not be operated without PE1/PE2 connection!

Attention!
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The main measuring circuit can be connected with its terminals L(+) and
L(-) both to the DC and also AC side of a mixed network; it is done most
practically where the primary incoming power supply takes place e.qg.
battery networks with connected inverters on the DC side, with Genera-
tors/Transformers with connected Rectifiers orinverters onthe AC-side.
Tomonitora 3NAC systemthe device canbe connected single pole, (L(+)
and L(-) are bridged, to the neutral of the 3p4w system. The 3 phases
have a low-ohmic (approx. 3 —5 Ohm) connection via the transformer
windings so also insulation failures of the not directly connected phases
are detected. Via the rotational switch ,UN" the correct type of network
needs to be selected (see ,Connection Examples®).

If a monitored AC system includes galvanically connected DC circuits
(e.g. via a rectifier), an insulation failure on the DC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

If a monitored DC system includes galvanically connected AC circuits
(e.g. via an inverter), an insulation failure on the AC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.



Technical Data

Measuring ciruit L(+) / L(-) to PE1/ PE2

Voltage range U,:
Frequency range:
Max. line capacitance:

Internal resistance (AC / DC):

Measuring voltage:

Max. mesured current (R, = 0):

Response inaccuracy:

Response value hysteresis:

On delay
at C_ = 1uF,

R; of oo to 0.5 * response value:

Measuring time:
AtC_=1...30uF,

R; from oo to 1000 kQ,
R; from oo to 100 kQ,
R from oo to 1 kQ:

Response values:
Pre-warning (,Rpa“):

DC 0...max.300V; ACO ... max. 300V
DC or 40 ... 1000 Hz

30 pF

> 120 kQ

approx.+ 90V

< 0,80 mA

+15% £1.5kQ

approx. + 25 %; min. + 1 kQ

IEC 61557-8

<1 s (at setting 3N AC)
< 5 s (at setting AC, DC)

see characteristics

| kQ: | 20 | 50 | 100500 [1000]

Alarm (,Ra%)

| ko | 10 | 20 | 50 | 100|250 |

each adjustable via rotational switches

Response value broken
wire detection L(+)/L(-):
Response value broken
wire detection PE1/PE2:

> approx. 30 kQ

> approx. 0,5 kQ

Auxiliary voltage input A1(+)/A2

Nom. Voltage Voltage range Frequency range
AC19...68V 45 ... 400 Hz; DC 48 % W™
AC/DC 24 ...60V
DC16...96V W <5 %
AC 68 ...276 V 45 ... 400 Hz; DC 48 % W*
AC/DC 85 ...230V
DC 67 ...300V W <5 %
DC12..24V DC96..30V W* <5 %

*)W = permitted residual ripple of auxiliary supply

Nominal consumption:
DC 24V, 48 V:
AC 230 V:

max. 3W
max. 3.5 VA

Control input X1/X2 for external kombinierte Test-/Reset-Taste

Current flow:

No-load operation voltage

X1 to X2:
Permissible wire length:

Activation time for test signal:
Activation time for reset signal:

Outputs

approx. 3 mA

ca.12V
<50m
approx. 1s
>3s

Indicator contact:

Thermal current | ;:
Switching capacity
to AC 15:

NO contact:

NC contact:

to DC 13:

Electrical life

at5 A, AC 230 V:
Short circuit strength
max. fuse rating:
Mechanical life:

2 x 1 changeover contact for Alarm (K1)
and Pre-Alarm (K2)

energized or de-energized on trip
(programmable)

4A

5A/AC 230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

1 x 10° switching cycles

4AgL IEC/EN 60 947-5-1
50 x 108 switching cycles

Technical Data

General Data

Operating mode:
Temperature range:
Operation:

Storage:

Altitude:

Clearance and creepage

distances

Rated insulation voltage:
Overvoltage category:
rated impuls voltage /
pollution degree:

measuring circuit L(+)/L(-) to
auxiliary voltage A1(+)/A2 and
indicator relay contacts K1, K2:
auxiliary voltage A1(+)/A2 to
indicator relay contacts K1, K2:
indicator relay contact K1 to
indicator relay contacts K2:

Insulation test voltage
Routine test:
EMC

Electrostatic discharge (ESD):

HF irradiation:

80 MHz ... 1 GHz:
1GHz ... 2.7 GHz:
Fast transients:

Surge voltage
between

wires for power supply:

between wire and ground:

HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection

Cross section:

Stranded ferruled:
Multiple wire connection:

Stripping length:
max. fixing torque:
Wire fixing:
Mounting:
Weight:

Dimensions

Continuous operation

-40...+70°C
-40...+70°C
<2.000 m IEC 60 664-1
300V
1}

IEC 60 664-1
4kV/2
4kV/2
4kV/2
AC25kV;1s
8 kV (air) IEC/EN 61000-4-2
20V /m IEC/EN 61000-4-3
10V/m IEC/EN 61000-4-3
2 kV IEC/EN 61000-4-4
1kV IEC/EN 61 000-4-5
2 kv IEC/EN 61 000-4-5
20V IEC/EN 61000-4-6
Limit value classe B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermpolastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm,

Frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
40/070/04 IEC/EN 60 068-1
EN 50 005

solid/stranded 0.5 ... 4 mm?
0.5..25mm?

0.5 ... 1.5 mm2 (2 wires with same

cross section)

6.5 mm

0.5 Nm

box terminal with cross recess screw

DIN rail IEC/EN 60715
approx. 200 g

Width x height x depth:

52.2x90x71 mm

Classification to DIN EN 50155

Vibration and
shock resistance:

Category 1, Class B IEC/EN 61 373

Protective coating of the PCB: No
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Standard Types

RN 5897.12/300 AC/DC 24 ...60V

Article number: 0066942

e Auxiliary voltage: AC/DC 24 ...60V

e Outputs: 1 changeover contact for pre-warning

1 changeover contact for alarm

e Setting range pre-warning: 20 kQ ... 1 MQ

¢ Setting range alarm: 10 kQ ... 250 kQ

* Max. line capacitance: 30 pF

* Energized or de-energized on trip

» Selection of type of network

e Width: 52.5 mm

RN 5897.12/300 AC/DC 85 ... 230 V

Article number: 0066943

e Auxiliary voltage: AC/DC 85 ... 230 V

e Outputs: 1 Wechsler fur Pre-Alarm
1 Wechsler fur Alarm

* Setting range pre-warning: 20 kQ ... 1 MQ

* Setting range alarm: 10 kQ ... 250 kQ

* Max. line capacitance: 30 pF

e Energized or de-energized on trip

» Selection of type of network

e Width: 52.5 mm
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Connection Examples

Single phase mains, isolated from earth
AC 0...300V 40...1000Hz

Ungrounded mains
3N AC 400V/230V 40...1000Hz

L1 L1
L2
U U
I L2 N 13 N
N
Setting of type of network: Setting of type of network:
UH AC UH 3NAC
*) 1)
L(+) L(-) Al(+) LA2 L(+) L(-) Al(+) A2
r —Or == === == - ._._i r-— e ()= - — - - . _I
| i | ]
| RN5897/300 : i RN5897/300 !
| . |
1 1 | ]
= R O =0~ O =000+ t— - - O —-0=-0-0C 00O -O0O-0O—--
-(?XW ?_ (PETIPE2 11 12 14 21 22 2 -(?XW ?)?2 (PE1IPE2 11 12 14 21 22 24
1 1 i I 1 1 I I
1 1 - 1 1 - -
- —s . - T
T L
External combined  ; External combined  ;
test/reset button P test/reset button i
1 1
P P
1 1 1 1
L O S L S
M11627 M11631
Ungrounded DC network
DC 0...300V
L+
U
T & "
Setting of type of network:
UH DC
*)
L(+ L(- Al(+ A2
S G R UL Hee
| 1
1 RN5897/300 !
I
| 3
= T O -0=-0-C - O—-0O-0O-0--+
X1 ?)?2 iPETPE2 11 12 14 21 22 2
1 1 | |
1 1 - .
bl v v
L 2) [
External combined |
test/resetbutton i
1 1
i i

M11629

*1) Auxiliary voltage U,, (A1(+)/A2) ) can also be sourced from the monitored voltage system.

The voltage range of the auxiliary supply has to be taken into account.

*2) Control input X1/X2 for external combined Test-/Reset-button:
e Control approx. 1 s:  Test function
e Control >3 s: Reset function
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Characteristics

Max. measuring time in response to line capacitance RN5897/300

= R =1000 kQ
= R, =100 kQ
R =1kQ

Max, measuring time T,.. (s}

Line capacitance C; (UF)

M11611
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0272088

Installation- / Monitoring Technique

VARIMETER IMD
Insulation Monitor
RP 5888

DOLD

Function Diagram

Uy

{
earth faF:JﬁA-\

Ryw

RaL

auto reset

21-24
21-22

waming

yellow on
LED  off

11-14
11-12

alarm

red on
LED  off

manual reset
reset button LT

21-24
21-22

warning

yellow on
LED  off

11-14
11-12

alarm

red on
LED  off

M6203

Function: de-energized on trip
With function energized on trip, the status of the relay contacts 11, 12, 14
and 21, 22, 24 is inverted

Increasing the availability of machines and plants

For preventive maintenance

According to IEC/EN 61 557-8

With configurable analogue output for insulating value
For three-phase and A.C. power systems with O ... 500 V and
10...1000 Hz

Adjustable alarm value for ground fault R, of 5k ... 5 MQ
Monitors also disconnected voltage systems

Energized / de-energized on trip settable

Measuring circuit, auxiliary voltage, output contacts and
analogue output are galvanically separated
Programmable for manual reset or hysteresis function
With test and reset button

Connections for external test and reset buttons possible
LED indicators for operation and alarm

2 changeover contacts

Output function programmable

Width: 70 mm

Approvals and Markings

ce

Application

Monitoring of insulation resistance of ungrounded voltage systems to
earth

Can also be used to monitor standby devices for earth fault, e.g. motor
windings of devices that have to function in the case of emergency
Other resistance monitoring applications

Circuit Diagram

M x| x5 || u- | 1] -
_ —
L | PE|PT xipe|
|
A] i+ !

-

A2 U+ |
ALy U :
Alarm n -
LN - |
PE| pp== o112 [14 |
- |
22 |24 i
|
2| 1

M9581 ¢
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Function

The device is connected to the supply via terminals A1-A2. The unit can
either be supplied from the monitored voltage system or from an separate
auxiliary supply. Terminal L is connected to the monitored voltage and PE to
earth. If the insulation resistance R_ drops below the adjusted alarm value
R, the red LED goes on and the output relay switches off (de-energized
on trip) or switches on (energized on trip). If the unit is on auto reset (bridge
between LT1-LT2) and the insulation resistance gets better (R rises),
the insulation monitor switches on (de-energized on trip) or switches off
(energized on trip) again with a certain hysteresis and the red LED goes
off. Without the bridge between LT1-LT2 the Insulation monitor remains in
faulty state even if the insulation resistance is back to normal. The reset is
done by pressing the internal or external reset button or by disconnecting
the auxiliary supply. By activating the "Test" button an insulation failure can
be simulated to test the function of the unit.

5 measuring ranges can be selected by rotary switch. 5 ... 50 kOhm;
10 ... 100 kOhm; 50 ... 500 kOhm; 100 K ... 1 MOhm and 0.5 M ... 5 MOhm.
The fine tuning is done with potentiometer R, x Bereich. With the range
selector also the relay function is set. The 5 ranges on the left are with
function de-energized on trip, the 5 functions on the right with function
energized on trip.

With the 4 smaller ranges up to max. 1 MOhm a pre-warning can be ad-
justed between setting value and 5 MOhms. On the range 0.5 ... 5 MOhm
the pre-warning is adjustable between setting value and 10 MOhm. The
pre-warning reacts on contact 21, 22, 24, the alarm value on contact 11,
12, 14.Turning R, fully anti clockwise contact 21, 22, 24 switches together
with the alarm contact.

The pre-warning behaves similar as the alarm signal concerning manual
reset. Hysteresis, energized or de-energized on trip

The devices have an analogue output thatindicates the insulation resistance.
A Version with RS 485 interface is in preparation.

Analogue output:

Qutput Terminal
u+/ u-

Terminal X4-X5 bridged
2..10V
4...20 mA

Terminal X4-X5 open
0..10V
0..20 mA

i+ /i

Terminal X1-X2, Analogue output:

X1-X2 open: Insulation value within the adjusted measuring range
R, €.9.50...500 kOhm s proportional to 0 ... 10V on
terminals u+/u- (x4-X5 is open).

The analogue value in relation to the insulation
resistance canbe seeninthe diagrams M9605, M9606
(page 3 Setting aid).

X1-X2 bridged: Insulation value from 5 times the measuring range

max 10 MOhm down to R, setting. e.g. range

R,.= 5 kOhm x 10 (max fine tuning) x 5 = 250 kOhm

setting value range 5 kOhm x 4 (fine tuning) =20 kOhm

Analogue output 4... 20 mA is proportional to

20 ... 250 kOhm
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Indication

green LED "ON": On, when supply voltage connected

(readiness for operation)

yellow LED "VW": On, wheninsulation resistance is under prewarning
value, R <R,
red LED "AL" On, when insulation fault detected, R. < R,
(value has fallen below alarm level)
Notes

The Insulation monitor RP 5888 is designed to monitor AC-voltage systems.
Overlayed DC voltage does not damage the instrument but may change
the conditions in the Measuring Circuit. In one voltage system only one
Insulation monitor must be connected. This has to be observed when
coupling voltage system.

Line capacitance C_ to ground does not influence the insulation measu-
rement, as the measurement is made with DC-voltage. It is possible that
the reaction time in the case of insulation time gets longer corresponding
to the time constant R_ * C_..

The Insulation monitor can be used, because of it’s higher setting value,
to monitor single or 3-phase loads for ground fault.

If the load is operated from a grounded system the insulation resistance of
the load can only be monitored when disconnected from the mains. This
is normally the fact with loads which are operated seldom or only in the
case of emergency but then must be function (see connection example).
The auxiliary supply can be connected to a separate auxiliary supply or
to the monitored voltage system. The range of the auxiliary supply input
has to be observed.

When monitoring 3-phase IT systemsitis sufficient to connect the insulation
monitor only to one phase. The 3-phases have a low resistive connection
(approx. 3 - 5 Q) via the feeding transformer. So failures that occure in the
non-connected phases will also be detected.



Technical Data

Auxiliary circuit

Aucxiliary voltage U, :
Voltage range:

AC/DC 24 ...80V, AC/DC 80 ... 230 V
DC19..110V,AC19...90V,
DC64...300V,AC64 ...265V

0.9..125U,
Nominal frequency: AC 50/60 Hz
Nominal consumption
at AC: 5VA
at DC: 25W
Measuring ciruit
Nominal voltage U,: ACO0..500V
Voltage range: 0..1.1U,
Frequency range: 10 ... 1000 Hz
Alarm value R, : 5k..5MQ
Prewarning value R,: R, .5 MQ

Setting of ranges R,
in 5 steps:

Setting R, :
Setting R,

Internal test resistor:
Internal AC resistance:
Internal DC resistance:
Measuring voltage:
Max. measuring current

5...50 kQ, 10 ... 100 kQ,

50 ... 500 kQ2, 100 k ... 1 MQ

and 0.5M...5 MQ

infinite variable

on relative scale related to R, setting
value

equivalent to earth resistance of < 5 kQ
> 250 kQ

> 250 kQ

approx. DC 15V, (internally generated)

(R, =0): <0.1 mA

Max. permissible noise

DC voltage: DC 500V

Operate delay

atR, =50kQ, CE=1pF

R fromx©1t00,9 R, : <2s

R; from oo to 0 kQx: <14s

Hysteresis

at R, =50 kQ: approx. 15 %

Output

Contacts: 1 changeover contact for alarm
1 changeover contact for prewarning

atR, =R,: 2 changeover contacts

Thermal current |, :
Switching capacity

to AC 15

NO contacts:

NC contacts:

Electrical life

to AC15at1 A, AC230V:
Short circuit strength
max. fuse rating:
Mechanical life:

General Data

4A
5A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1

> 5 x 10° switch. cycl.IEC/EN 60 947-5-1

4AgL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Operating mode:

Continuous operation

Technical Data

Housing:

Thermoplastic with VO behaviour

according to UL subject 94

Vibration resistance:

Amplitude 0.35 mm

Frequency 10 ... 55 Hz,IEC/EN 60 068-2-6

20/060/04
EN 50 005

Climate resistance:
Terminal designation:
Wire connection:

IEC/EN 60 068-1

1 x 2.5 mm? solid or

1 x 2.5 mm? stranded wire
DIN 46 228-1/-2/-3/-4

Wire fixing:

Fixing torque: 0.4 Nm max.
Stripping length: 7.5 mm
Mounting: DIN rail
Weight: approx. 200 g
Dimensions

box terminal with wire protection

IEC/EN 60 715

Width x height x depth: 70 x90 x 71 mm

Standard Type

RP 5888.12 AC/DC 80 ...230 V

Article number: 0060868
e Auxiliary voltage U,

o Setting alarm value: R, :
o Width:

5k..5MQ
70 mm

AC/DC 80 ...230 V

Ordering Example

RP 5888 .12 AC/DC80...230V Ra 5k..5MQ

Alarm value
Auxiliary voltage
Contacts
Type
Setting Aid
Analogue output
X1-X2 open (displayed insulation resistance within measuring range)
U+/U- I+
X4-X5 open(0-10V, 0-20mA
v pent ) (ma)
10 20
9 —1 18
8 T ; 16
7 : ] 14
6 , i i P
5 ‘ % % % 1 10
4 i i i i i 8
3 : % % % % 6
2 : : ; : ; ; ; 4
w [/ NN EE NNy
5 10 15 20 25 30 35 40 45 50 k(Q) range
10 20 30 40 50 60 70 80 90 100 k (©2) (x10,x100)
M11228

Analogue output

Temperature range: -20 ...+ 60°C

Clearance and creepage

distances

rated impuls voltage /

pollution degree IEC 60 664-1
auxiliary supply /

measuring input / contacts: 6kV/2 IEC 60 664-1
measuring input / analogue output:4 kV / 2 IEC 60 664-1
contacts 11,12,14/21,22,24: 4KkV /2 IEC 60 664-1
EMC

Electrostatic discharge(ESD): 8 kV (air) IEC/EN 61 000-4-2
HF irradiation: 10V/m IEC/EN 61 000-4-3
Fast transients: 2 kv IEC/EN 61 000-4-4
Surge voltages

between A1 - A2: IEC/EN 61 000-4-5
between L - PE: IEC/EN 61 000-4-5
Interference supression: EN 61 000-6-3
Degree of protection:

Housing: IP 40 IEC/EN 60 529
Terminals: IP 20 IEC/EN 60 529

X1-X2 open (displayed insulation resistance within measuring range)
U+/U- - : 3 R I+/1
v X4-X5 bridged (2-10V, 4-20mA) o
10 20
9 1 18
T i
i i
8 1 3 3 16
7 B
6 T T T T 12
1 i i i i
i i i i i
5 T : : : 10
4 i i i i i i 8
| i i i i i i
3 + 1 | | | | | + 6
T i i i i i i i i
Z 1 1 1 1 1 1 1 1 1 4
i i i i i i i i i
1 T i T i i i i i T 2
i i i i i i i i i
i i i i i i i i i
5 10 15 20 25 30 35 40 45 50 k() range
10 20 30 40 50 60 70 80 90 100 k (€©2) (x10, x100)

M11229
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Connection Examples

monitored ungrounded system single phase, grounded system
3 AC 10...1000Hz 0...500V AC 10...1000Hz 0...500V
L1 o A
L2 ' . i _ UN
L3 : i UN PE R P T
PR e I Lo [ | |
i i PT ! !
PT i i extern i i
extern i i _T/_. ol
. s o K
. : 1) 'PT MPE L Al A2
:PT e ) A I I_._O_._. = 0= = 0= =0 =
r._O_._. ._._O_._. — - C—— | 1
i - , : RP5888 i
L 5 i L i
1 |
L 3 I._..Q_._Q_._. .0.0_.O_O_O_
'-—-O-—-—Q—-—-o-o--o—-o--o—o—! T T T 12 14 T2 22 4
:LT1 y LT2 1 12 14 21 22 24 +' """ ?
ot R
h/J..*-ZS Br or M11231
Br. or M11230 LT extern
LT extern
Monitoring of an ungrounded voltage system. Monitoring of an ungrounded voltage system.
*1) Auxiliary supply U,, (A1 - A2) can be taken from the monitored voltage *1) Auxiliary supply U, (A1 - A2) can be taken from the monitored voltage
system. The range of the auxiliary supply input must be observed. system. The range of the auxiliary supply input must be observed.
*2) with bridge LT1 - LT2: automatic reset *2) with bridge LT1 - LT2: automatic reset
without bridge LT1 - LT2: manual reset, reset with button LT without bridge LT1 - LT2: manual reset, reset with button LT
earthed phase
1
L2
L3
B e
PT
extern
T
-
! 1
| 1
PT MPE Al A2
I_._C)_._. e OO @
! RP5888 !
1 (monitoring of insulation bis 5M-0hm) '
1 |
DT T O R %
O
I I
o
2
o ) M11232
Br. or
LT extern

Monitoring of motorwindings against ground.
The insulation of the motor to ground is monitored as long as contactor K
does not activate the load.
*2) with bridge LT1 - LT2: automatic reset
without bridge LT1 - LT2: manual reset, reset with button LT
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Monitoring technique

VARIMETER IMD
Insulation monitor
LK 5894

DOLD

ol ot

Product Description

The insulation monitor LK 5894 of the varimeter IMD family provides best
and up to date insulation monitoring of modern IT systems in an optimum
and state of the art way fulfilling the relevant standards. The device can
be used in the most flexible way for AC, DC and AC/DC systems even
with large leakage capacity to earth (PE). The adjustment of the setting
values is simple and user friendly done on 2 rotary switches on the front of
the device. Via LEDs the measured value, device parameters and device
status are indicated easy to read.

Your Advantages

¢ Preventive fire and system protection

* Quick fault localisation through selective earth fault detection to L+ and L-
¢ Universal application in non-earthed AC, DC, AC/DC networks

with up to 690 V nominal voltage

Suitable for large leakage capacitances up to 1000 pF

Simplest setting via engaging rotary switches

Optimised measuring times - normally shorter than with known methods
Monitoring also with voltage-free mains

Measuring circuit with broken wire detection

* No additional coupling device required

Features
¢ Insulation monitoring according to IEC/EN 61557-8
¢ Detection of symmetric and asymmetric insulation faults

e 2 changeover contacts

* Prewarning threshold setting range: 20 kQ ... 2 MQ

e Alarm threshold setting range: 1kQ ... 250 kQ

¢ Energized or de-energized on trip can be selected for output relay

¢ Setting the maximum leakage capacitance to shorten the response time
e Simple, clearly arranged adjustment of the device with screwdriver

¢ LED chain to indicate the current insulation resistance

* Display of active measuring circuits

* Automatic and manual device self-test

e Width: 90 mm

Circuit Diagram

& O tfz| | | 2r|22|e
! |
| L[ 12 114 22 124
I
I LT I CEC TR CE T 1
! |
: PE|KE y ’
Al :
“o- 6|t A2 -
ke|Pe| 6 | R

M10942

Connection Terminals

Terminal designation |Signal description

Al+, A2 DC-Auxiliary voltage

L(+), L(-) Connection for measuring ciruit

KE, PE Connection for protective conductor
Control input (manual/auto reset)

G, R G/R not bridged: manual reset
G/R bridged: auto reset
Control input (External test input)

G, T connection option for external device test
pushbutton

11,12, 14 Alarm signal relay (1 changeover contact)

21,20, 24 Prewarning signal relay (1 changeover
contact)

Approvals and Markings

C € |AC/DC

Applications

Insulation monitoring of:

Non-earthed AC, DC, AC/DC networks
UPS systems

Networks with frequency inverters
Battery networks

Networks with direct current drives
Hybrid and battery-powered vehicles
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Function Diagram

Uy

Re
earth fault
Ryw
RaL
auto reset

21-24
open circuit operation o4 _99

- - 21-24
closed circuit operation
21-22

prewarning

yellow

LEDs “vw~ "

off

i 11414
open circuit operation
11-12

IS - . 1114
= closed circuit operation
= P 11-12

red

LEDs “Ar "

off

manual reset
reset button

- L 21-24
open circuit operation
21-22

- - 21-24
closed circuit operation
21-22

prewarning

yellow

LEDs “vw~ "

off

- - 11-14
open circuit operation
11-12

£ closed circuit operah’onﬂ'14
S 11-12

red

LEDs “Ar "

off

M11082

Flashing Codes LED "ERR"

internal
device error

connection
error L+/1-

[1[1] [

connection
error PE/KE |—
t

M11084

Function

If the device is supplied with DC auxiliary voltage, the a green "PWR" LED
comes on. Switching on the auxiliary voltage is followed by an internal self-
test for 10 sec, where the LEDs of the indicator string light up in sequence.
After this, measurement of the insulation resistance in the measuring cir-
cuits begins.

Measuring circuit

(Insulation measurement between terminals L(+) / L(-) and PE / KE)
Terminals L(+) and L(-) are connected to the mains to be monitored. Bro-
ken wire detection, constantly effective during operation, generates an
error messages if both terminals are not connected with low resistance
through the mains.

In addition, the two terminals PE and KE must be connected to the protec-
tive conductor system via separate lines. An error message is given here
as well if a line is interrupted (see section "Actions in case of connection
faults").

If the main measuring circuit is activated, an active measuring voltage
with alternating polarity is applied between L(+) / L(-) and PE / KE to mea-
sure the insulation resistance. During the measuring phase with positive
polarity, the "Active" LED flashes with a long On-phase and with negative
polarity with a short On-phase.

The length of the positive and negative measuring phases depends on
the settings on the rotary switch "CE/pF", the actual leakage capacitance
of the monitored network and with DC networks, on the level and dura-
tion of possible mains voltage fluctuations. Correct and preferably quick
measurement is thus given with different mains conditions. In the event
of particularly adverse conditions and major interferences, the measuring
analysis can be steadied and delayed in addition with rotary switch "tv" if
necessary.

The current insulation resistance is determined and analysed at the end of
each measuring phase. The LED chain show the resistance determined,
and the output relays for prewarning "VW" and alarm "AL" switch accor-
ding to the respective response values set. If the response thresholds
have been undercut, the LEDs "VW" or "AL" light according to the insu-
lation fault location: "+", "-" or "+" and "-" simultaneously for AC faults or
symmetric insulation faults.

Storing insulation fault message

If terminal R is open, the insulation fault messages from the main and au-
xiliary measuring circuit are stored when the respective response value is
undercut, but also when the insulation resistance returns to the OK-range.
In addition, the temporary minimum values of the insulation resistance are
indicated on the LED chain through dimmed LEDs.

If the "Reset" button on the device front is pressed or terminal R is con-
nected with G, the stored insulation fault messages are reset when the
insulation resistance is again in the OK-range.

Output relay for insulation fault messages

The rotary switch "CE/pF Rel." allows selecting the operating current (A)
or standby current (R) principle for the output relays "AL" (contacts 11-12-
14) and "VW" (contacts 21-22-24).

With the operating current principle, the relays respond when the respon-
se values are undercut, with the standby current principle they release
when the response values are undercut.

If 2 different response values are not needed, "VW" and "AL" can be set to
the same value. The output relays switch together in this case.

Broken wire detection

As mentioned above, both the main measuring circuit and the auxiliary
measuring circuit are constantly monitored for wire breaks - not only at
Power-On or a manual or occasional automatic test. The response time of
monitoring is only a few seconds.

Broken wire detection between L(+) and L(-) is performed via coupled alter-
nating voltage. This alternating voltage is short-circuited if the terminals are
connected to the connected mains at low-resistance. The device detects
that the mains to be monitored is properly connected. Since this broken wire
detection is carried out with alternating voltage, large capacitances should
be avoided between L(+) and L(-), since the capacitive reactance of these
capacitances also short-circuits this alternating voltage. The device would
no longer detect a connection fault on L(+)/L(-). Especially parallel lines
should be prevented over larger distances.

If larger capacitances between L(+)/L(-) cannot be avoided or if the coup-
led alternating voltage interferes with the system, version LK 5894.12/011
(without broken wire detection on L(+)/L(-) ) shall be used.
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Function

Device test functions

Principally, 2 different test functions are implemented: The "self-test" and
the "expanded test":

The self-test of the device is performed automatically after Power-On and
every 4 operating hours. It can also be triggered manually at any time by
pressing the "Test" button at the device front or with an external pushbut-
ton connected between terminals T and G.

With the self-test, contrary to the expanded test, the status of the output
relays and the analogue output are not affected; the sequence is as fol-
lows:

Switching to the negative measuring phase is performed for 4 sec. The
LActive” LED flashes here with a brief On-phase. The LEDs of the LED
chain are selected in sequence and the internal circuit is checked. After
this, switching to the positive measuring phase is performed for 4 sec. The
LActive” LED flashes here with a long On-phase. The LED chain cycles
again and additional internal tests are performed. Insulation measurement
continues normally after a pause of 2 sec if no faults have occurred.

The expanded test is started when the internal or external "Test" button is
pressed (or is still held) at the end of the 8 sec self-test, described above.
The sequence is the same as with the self-test (2 measuring phases at 4
sec + 2 sec pause); however, the output relays "AL" and "VW" as well as
the associated LEDs switch to the alarm state and the analogue output
proceeds to its lowest value.

If the Reset button is pressed during the 8 sec or terminals R-G are con-
nected, the expanded test is terminated after these 8 sec. Otherwise, the
phases of the expanded test are constantly repeated, where, in addition,
the "ERR" LED and the fault signalling relay (contacts 31-32-34) cons-
tantly receive current. However, the expanded test is terminated as soon
as the Reset button is pressed. The device switches to the OK-state and
restarts insulation measurement.

Behaviour with internal device faults

If internal device faults were detected during the test function, the "ERR"
LED is lit continuously and the measuring circuit is deactivated internally
("Active" LED goes off). The output relays "AL" and "VW" as well as the
associated LEDs switch to the alarm state and all LEDs of the LED chain
extinguish.

Behaviour in the case of connection faults

If broken wire is detected on terminals L(+) / L(-), the measurement is
interrupted and the LED "HM" goes off. This connection failure is indicated
by LED "ERR" with "failure code 2". The output relays "AL" and "VW" as
well as the corresponding LEDs go into alarm state and all LEDs of the
indicator LED chain go off. After removing the the interruption the mea-
surement of the insulation resistance starts again. Stored alarm states
remain active.

When interrupting the connection PE / KE to the protective ground, the
unit reacts in the same way as with an interruption on L(+) / L(-), only the
LED "ERR" shows "failure code 3".

Indicators
green LED ,PWR*": on, when auxiliary supply connected
red LED ,ERR": permanent on:  at system error

flashing: at connection failure
green LED ,Active”:  flashing: at active measuring ciruit,
ON-OFF-ratio per
measurement
phase: long ON period during measure-

ment phase with positiv polarity
short ON period during measure-
ment phase with negative polarity

yellow LED chain: 8 LEDs indicate the actual insulating resistance

(£10kQ ... > 2 MQ)

yellow LED ,VW +“ permanent on: R_ lower then prewarning value

to + potential

yellow LED ,VW -* permanent on:  R_ lower then prewarning value
to - potential
yellow LEDs ,VW +“

and ,VW -“ simultaneity: permanent on:  AC-fault / symmetric fault

red LED ,AL +% permanent on:  R_ lower then tripping value
to + potential
red LED ,AL - permanent on:  R_ lower then tripping value

to - potential
red LEDs ,AL +“

und ,AL -“ simultaneity: permanent on: AC-fault/ symmetric fault

Notes

Risk of electrocution!

wenve: Danger to life or risk of serious injuries.

¢ Disconnect the system and device from the power supply and ensure
they remain disconnected during electrical installation.

* The voltage of the monitored voltage system is connected to terminals
L(+) / L(-). Please observe sufficient distance to terminals of neighbour
devices and to the grounded metal cabinet or box (min 0.5 cm).

¢ The terminals of the control inputs T, R and G have no galvanic separa-
tion to the measuring circuit L(+) and L(-) and are electrically connected
together, therefore they have to be controlled by volt free contacts or
bridge. These contacts ore bridges must provide a sufficient separation
depending on the mains voltage on L(+)-L(-).

* No external potentials may be connected to control terminals T and
R. The associated reference potential is G (identical with PE), and the
connection of the terminals is made via bridges to G.

@ Attention!

» Before checking insulation and voltage, disconnect the monitoring device
LK 5894 from the power source!

¢ In one voltage system to be monitored, only one insulation monitor must
be installed. A second insulation monitor would influence the first one.
When coupling separate voltage systems that each have an insulation
monitor, all insulation monitors except one have to be disabled.

¢ Deviceterminals PE and KE must always be connected via separate lines
to different terminal points of the protective-conductor system.

¢ The device must not be operated without KE/PE connection!

* The measuring circuit should not be connected via longer parallel guided
wires, as this may interfere with the broken wire detection. Also large
capacities between L(+) und L(-) have to be avoided.

Attention!

* The main measuring circuit can be connected with its terminals L(+)
and L(-) both to the DC and also AC side of a mixed network; it is done
most practically where the primary incoming power supply takes place.
Selector switch "tv/ U " should be set accordingly.

* |f a monitored AC system includes galvanically connected DC circuits
(e.g. via a rectifier), an insulation failure on the DC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

* |f a monitored DC system includes galvanically connected AC circuits
(e.g. via an inverter), an insulation failure on the AC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

* The main measuring circuit is designed for large leakage capacitances
up to 1000 pF. The selection switch "CE/uF" must be set accordingly.
Measurement of the insulation resistances is not falsified by this; however,
longer periods are required for the measuring phases than with small
capacitances.|fthe maximum approximate leakage capacitance is known,
the selector switch "CE/pF" can possibly be set to smaller values, which
reduces the response time further.

e For the main measuring circuit, the nominal voltage range for DC is
specified with 690 V; however, absolute values up to max. DC 1000 V
are permissible.
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Technical Data

Measuring ciruit L(+) / L(-) to PE/KE

Nominal voltage U,:

Voltage range:

Frequency range:

Max. line capacitance:
Internal resistance (AC / DC):
Measuring voltage:

Max. mesured current (R, = 0):

Response values R,
Pre-warning (,VW*):

DC 0...690V; ACO0..690V
DC max. 1000 V; AC max. 760V
DC or 16 ... 1000 Hz

1000 pF

> 280 kQ

approx. = 95V

<0.35 mA

| ko |20 | 30 50| 70 [ 100150 | 250 | 500 [1000[2000]

Alarm (,AL")

[ k- | 1 ]| 3 [10]20]30]50] 70 [100]150]250]

each adjustable via rotational switches

Response inaccuracy:
Response value hysteresis
at range 10 kQ ... 700 kQ:
out of range:

+15% +1.5kQ IEC 61557-8

approx. 25 %
approx. 40 % + 0.5 kQ

On delay

at C_ = 1uF,

R of 0 t0 0.5 * response value: <10's

Input auxiliary voltage

DC-Input (A1+ /A2)

Nominal voltage U ;: DC 24V
Voltage range: DC20...30V
Nominal consumption: max. 5 W

Control input (between T, R and G)

Current flow:

No-load voltage to G:
Permissible wire length:
Min. activation time:

Output

approx. 3 mA
approx. 12V
<50 m

05s

Contacts:

Thermal current | ;:
Switching capacity
to AC 15:

NO contact:

NC contact:
Electrical life

at8 A, AC 250 V:
Short circuit strength
max. fuse rating:
Mechanical life:

General Data

2 x 1 changeover contacts for VW and AL
4 A

3A/AC230V
1A/AC 230V

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1

1 x 10* switching cycles

4AgG/gL IEC/EN 60 947-5-1
10 x 108 switching cycles

Operating mode:
Temperature range
Operation:

Storage:

Relative air humidity:
Atmospheric pressure
Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree
Measuring ciruit L(+) / L(-) to
auxiliary voltage DC and
relay contacts VW, AL:
Auxiliary voltage DC to
relay contacts VW, AL:
Relay contact VW to

relay contact AL:
Insulation test voltage
Routine test:

Continuous operation

-25..+60°C

-40...+70°C

93 % bei 40 °C

860 ... 1600 mbar (86 ... 106 kPa)
<4.000 m IEC 60 664-1

8kv/2
8kv/2
4kV/2

AC5kV;1s
AC25kV;1s

Technical Data

EMC

Electrostatic discharge (ESD):

HF irradiation:

80 MHz ... 2.7 GHz:

Fast transients:

Surge voltages

between A1 - A2:
between L(+) - L(-):
between A1, A2 - PE and
L(+), L(-) - PE:

between control line:
between control line

and earth:

HF-wire guided
Interference suppression:

Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Shock resistance:
Climate resistance:
Terminal designation:
Wire connection
Screw terminals
(fixed):

Insulation of wires
or sleeve length:
Wire fixing:
Fixing torque:
Mounting:
Weight:

Dimensions

8 kV (air) IEC / EN 61000-4-2
10V/m IEC / EN 61000-4-3
4 kV IEC / EN 61000-4-4
1kV IEC/EN 61000-4-5
2kV IEC/EN 61000-4-5
4 kV IEC/EN 61000-4-5
0,5 kV IEC/EN 61000-4-5
1kV IEC/EN 61000-4-5
10V IEC / EN 61000-4-6

Limit value class A*

* The device is designed for the usage
under industrial conditions (Class A,

EN 55011).

When connected to a low voltage public
system (Class B, EN 55011) radio inter-
ference can be generated. To avoid this,
appropriate measures have to be taken.

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermpolastic with VO behaviour
according to UL subject 94
Amplitude 0.35 mm |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
Amplitude + Tmm, frequency 2 ... 13.2 Hz
13.2 ... 100 Hz, acceleration = 0.7 g,
IEC/EN 60068-2-6
10g./11 ms, 3 pulses IEC/EN 60068-2-27
25/060/04 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

1 x 4 mm? solid or

1 x 2,5 mm?2 stranded ferruled (isolated)
or

2 x 1,5 mm? stranded ferruled (isolated)
DIN 46228-1/-2/-3-4

or

2 x 2,5 mm? stranded ferruled (isolated)
DIN 46228-1/-2/-3

8 mm

Plus-minus terminal screws M3,5
terminal with wire protection

0.8 Nm

DIN rail
approx. 500 g

IEC / EN 60715

Width x height x depth:
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Standard Type

LK 5894.12/010 DC20...30V

Article number:

0065331

e Qutputs: 1 changeover contact for pre-warning
1 changeover contact for alarm
o Auxiliary voltage: DC20...30V
e Setting range pre-warning: 20 kQ ... 2 MQ
e Setting range alarm: 1 kQ ... 250 kQ
o Adjustable line capacitance
e Open-/ or closed circuit operation
e Width: 90 mm
Variants

LK 5894.12/011:

LK5894.12/110:

LK5894.12/111:

without wire-break detection at L(+)/L(-)

Fixed function de-energised on trip,
the relays react immediately after
connection of auxiliary voltage

Fixed function de-energised on trip,

the relays react immediately after
connection of auxiliary voltage;

without broken wire detection on L(+)/L(-)
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Connection Examples

L+ 3~
L1
L- 1 L2
_____________________________________________________________________ L3 !
PE PE ...... U
MY PEL_KE L] L) PE| KE
P O O=r=r=-= -0 O === | - O Ormrmemem O Orm e (
_,%LQ_/_ 11,12, 14: AL i LK5894 s
HO—— 21,22, 24:WW LK5894 i
i i
L. . —_ ()t ——— —_ . |
" ! M fﬁ AZ? 10944
DC
Reset Test Power supply M10943
Insulation monitoring DC-side Insulation monitoring AC-side
Characteristic
Max. measuring time in response to line capacitance
10000
___ 1000 — —
L
2
,_
Q
£ —— R_ = 2000 kQ)
AR -#- R, =100 kQ
= - Re=1k0
©
)
E_ 4
= 10
=
1
1 10 100 1000

Line capacitance C; (1F)

M11584
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Monitoring technique
VARIMETER IMD

Insulation monitor n o L n E
LK 5895 NA

Your Advantages

* Preventive fire and system protection

* Quick fault localisation through selective earth fault detection to L+ and L-
¢ Universal application in non-earthed AC, DC, AC/DC networks

with up to 1000 V nominal voltage

Suitable for large leakage capacitances up to 3000 pF

Simplest setting via engaging rotary switches

For monitoring photovoltaic system, also with thin-film technology
Optimised measuring times — normally shorter than with known methods
Monitoring also with voltage-free mains

Measuring circuit with broken wire detection

No additional coupling device required

Features

* Insulation monitoring according to IEC/EN 61557-8

* Detection of symmetric and asymmetric insulation faults

* Measuring circuits can be disconnected via control terminals, e.g.
for mains couplings

Product Description

The insulation monitor LK 5895 of the varimeter IMD family provides best  * 1 changeover contact each for prewarning and alarm
and up to date insulation monitoring of modern IT systems in an optimum ~ * Prewarning threshold setting range: 20 kQ ... 2 MQ
and state of the art way fulfilling the relevant standards. The device can  * Alarm threshold setting range: 1kQ ... 250 kQ
be used in the most flexible way for AC, DC and AC/DC systems even * Energized or de-energized on trip can be selected for output relay
with large leakage capacity to earth (PE). The adjustment of the setting * Setting the maximum leakage capacitance to shorten the response time
values is simple and user friendly done on 2 rotary switches on the frontof ~ * Simple, glearly arranged adjustmgnt of the deV|'ce with screwdriver
the device. Via LEDs the measured value, device parameters and device * LED chain to indicate the current insulation resistance
status are indicated easy to read. * Display of active measuring circuits
* Automatic and manual device self-test
Circuit Di * Alarm storage selectable
g AT * External test and reset pushbutton can be connected
L L e Width: 90 mm
) 0 11[12]14 21(22| 24
- -= Approvals and Markings
|
i L+ 12 114 22 124 !
|
e D s .
! i ! C€ |AC/DC| PV
! PE |k " ’ !
! |
we—{alme|T Al o _ . —
+ Applications
KE|PE| G| R Insulation monitoring of:
10830 a ¢ Non-earthed AC, DC, AC/DC networks
- ¢ UPS systems
¢ Networks with frequency inverters
. . e Battery networks
Cenpeclionisminals ¢ Networks with direct current drives
: : - - . ¢ Photovoltaic systems
Terminal designation |[Signal description
9 9 — P ¢ Hybrid and battery-powered vehicles
Al+, A2 DC-Auxiliary voltage
L(+), L(-) Connection for measuring ciruit
KE, PE Connection for protective conductor
Control input (manual/auto reset)
G, R G/R not bridged: manual reset

G/R bridged: auto reset
Control input (External test input)

G,T connection option for external device test
pushbutton
Control input (measuring circuit deactivation)
G, HM G/HM not bridged: measuring circuit activated
G/HM bridged: measuring circuit deactivated
11,12, 14 Alarm signal relay (1 changeover contact)
21,22,24 Prewarning signal relay (1 changeover contact)
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Function Diagram
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Function

If the device is supplied with DC auxiliary voltage, the a green "PWR" LED
comes on. Switching on the auxiliary voltage is followed by an internal self-
test for 10 sec, where the LEDs of the indicator string light up in sequence.
After this, measurement of the insulation resistance in the measuring cir-
cuits begins.

Measuring circuit

(Insulation measurement between terminals L(+) / L(-) and PE / KE)
Terminals L(+) and L(-) are connected to the mains to be monitored. Bro-
ken wire detection, constantly effective during operation, generates an
error messages if both terminals are not connected with low resistance
through the mains.

In addition, the two terminals PE and KE must be connected to the protec-
tive conductor system via separate lines. An error message is given here
as well if a line is interrupted (see section "Actions in case of connection
faults").

If the main measuring circuit is activated (terminal HM open), an active
measuring voltage with alternating polarity is applied between L(+) / L(-)
and PE / KE to measure the insulation resistance. During the measuring
phase with positive polarity, the "HM" LED flashes with a long On-phase
and with negative polarity with a short On-phase. The "HM" LEDs goes off
when the main measuring circuit is switched off through bridges of termi-
nals HM-G. Measurement is suspended and no more measuring voltage
reaches the measuring circuit, so that in case of coupling to a network
where another insulation monitor is already active, no interference can
occeur.

The length of the positive and negative measuring phases depends on
the settings on the rotary switch "CE/pF", the actual leakage capacitance
of the monitored network and with DC networks, on the level and dura-
tion of possible mains voltage fluctuations. Correct and preferably quick
measurement is thus given with different mains conditions. In the event
of particularly adverse conditions and major interferences, the measuring
analysis can be steadied and delayed in addition with rotary switch "tv" if
necessary.

The current insulation resistance is determined and analysed at the end of
each measuring phase. The LED-chain show the resistance determined,
and the output relays for prewarning "VW" and alarm "AL" switch accor-
ding to the respective response values set. If the response thresholds
have been undercut, the LEDs "VW" or "AL" light according to the insu-
lation fault location: "+", "-" or "+" and "-" simultaneously for AC faults or
symmetric insulation faults.

Storing insulation fault message

If terminal R is open, the insulation fault messages (relay, LEDs) are
stored when the respective response value is undercut, but also when the
insulation resistance returns to the OK-range. In addition, the temporary
minimum values of the insulation resistance are indicated on the LED-
chain through dimmed LEDs.

If the "Reset" button on the device front is pressed or terminal R is con-
nected with G, the stored insulation fault messages are reset when the
insulation resistance is again in the OK-range.

Output relay for insulation fault messages

The rotary switch "CE/pF Rel." allows selecting the open circuit (A) or
closed circuit (R) operation for the output relays "AL" (contacts 11-12-14)
and "VW" (contacts 21-22-24).

With the open circuit operation, the relays respond when the response
values are undercut, with the closed circuit operation they release when
the response values are undercut.

If 2 different response values are not needed, "VW" and "AL" can be set
to the same value. The output relays switch together in this case (,2u").

Broken wire detection

As mentioned above, all terminals of the measuring circuit are constantly
monitored for wire breaks - not only at Power-On or a manual or occasional
automatic test. The response time of monitoring is only a few seconds.
Broken wire detection between L(+) and L(-) is performed via coupled alter-
nating voltage. This alternating voltage is short-circuited if the terminals are
connected to the connected mains at low-resistance. The device detects
that the mains to be monitored is properly connected. Since this broken wire
detection is carried out with alternating voltage, large capacitances should
be avoided between L(+) and L(-), since the capacitive reactance of these
capacitances also short-circuits this alternating voltage. The device would
no longer detect a connection fault on L(+)/L(-). Especially parallel lines
should be prevented over larger distances.

If larger capacitances between L(+)/L(-) cannot be avoided or if the coup-
led alternating voltage interferes with the system, version LK 5895.12/011
(without broken wire detection on L(+)/L(-) ) shall be used.
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Function

Device test functions

Principally, 2 different test functions are implemented: The "self-test" and
the "expanded test":

The self-test of the device is performed automatically after Power-On and
every 4 operating hours. It can also be triggered manually at any time by
pressing the "Test" button at the device front or with an external pushbut-
ton connected between terminals T and G.

With the self-test, contrary to the expanded test, the status of the output
relays and the analogue output are not affected; the sequence is as fol-
lows:

Switching to the negative measuring phase is performed for 4 sec. The
"HM" LED flashes here with a brief On-phase. The LEDs of the LED-chain
are selected in sequence and the internal circuit is checked. After this,
switching to the positive measuring phase is performed for 4 sec. The
"HM" LED flashes here with a long On-phase. The LED-chain cycles again
and additional internal tests are performed. Insulation measurement conti-
nues normally after a pause of 2 sec if no faults have occurred.

The expanded test is started when the internal or external "Test" button is
pressed (or is still held) at the end of the 8 sec self-test, described above.
The sequence is the same as with the self-test (2 measuring phases at 4
sec + 2 sec pause); however, the output relays "AL" and "VW" as well as
the associated LEDs switch to the alarm state and the analogue output
proceeds to its lowest value.

If the Reset button is pressed during the 8 sec or terminals R-G are con-
nected, the expanded test is terminated after these 8 sec. Otherwise, the
phases of the expanded test are constantly repeated, where, in addition,
the "ERR" LED is on. However, the expanded test is terminated as soon
as the Reset button is pressed. The device switches to the OK-state and
restarts insulation measurement.

Behaviour with internal device faults

If internal device faults were detected during the test function, the "ERR"
LED is lit continuously and the measuring circuit is deactivated internally
("HM" LED goes off). The output relays "AL" and "VW" as well as the
associated LEDs switch to the alarm state and all LEDs of the LED-chain
extinguish.

Behaviour in the case of connection faults

If broken wire is detected on terminals L(+) / L(-), the measurement is
interrupted and the LED "HM" goes off. This connection failure is indicated
by LED "ERR" with "failure code 2". The output relays "AL" and "VW" as
well as the corresponding LEDs go into alarm state and all LEDs of the
indicator LED chain go off. After removing the the interruption the mea-
surement of the insulation resistance starts again. Stored alarm states
remain active.

When interrupting the connection PE / KE to the protective ground, the
unit reacts in the same way as with an interruption on L(+) / L(-), only the
LED "ERR" shows "failure code 3".

Indicators

green LED ,PWR* on when auxiliary supply connected

red LED ,ERR": permanent on: at system error

flashing: at connection failure
green LED ,HM*: flashing: at active main measuring ciruit,
ON-OFF-ratio per
measurement
phase: long ON period during measure-

ment phase with positiv polarity
short ON period during measure-
ment phase with negative polarity
yellow LED-chain: 8 LEDs indicate the actual insulating resistance
(£10kQ ...22 MQ)
gyellow LED ,VW +*

permanent on:  R_ lower then prewarning value

to + potential
yellow LED ,VW -*: permanent on: R_ lower then prewarning value
to - potential
yellow LEDs ,VW +“

and VW -“ simultaneity: permanent on:  AC-fault / symmetric fault

red LED ,AL + permanent on:  R_ lower then tripping value
to + potential
ed LED ,AL - permanent on:  R_ lower then tripping value

to - potential
red LEDs ,AL +*

und ,AL -“ simultaneity: permanent on:  AC-fault/ symmetric fault

Notes

Risk of electrocution!

wenve: Danger to life or risk of serious injuries.

¢ Disconnect the system and device from the power supply and ensure
they remain disconnected during electrical installation.

* The voltage of the monitored voltage system is connected to terminals
L(+) / L(-). Please observe sufficient distance to terminals of neighbour
devices and to the grounded metal cabinet or box (min 0.5 cm).

e The terminals of the control inputs HM, T, R and G have no galvanic
separation to the measuring circuit L(+) and L(-) and are electrically
connected together, therefore they have to be controlled by volt free
contacts or bridge. These contacts ore bridges must provide a sufficient
separation depending on the mains voltage on L(+)-L(-).

* No external potentials may be connected to control terminals HM, T and
R. The associated reference potential is G (identical with PE), and the
connection of the terminals is made via bridges to G.

@ Attention!

» Before checking insulation and voltage, disconnect the monitoring device
LK 5895 from the power source!

¢ Only one insulation monitor may be active in a network to be monitored,
since the devices would otherwise influence each other. When coupling
several networks or incoming feed sections, where each of them is
equipped with its own insulation monitor, all of them must be deactivated
except for one insulation monitor. Such deactivation can be beneficially
handled via the HM-G control terminals with the LK 5895.

¢ Device terminals PE and KE must always be connected via separate lines
to different terminal points of the protective-conductor system.

¢ The device must not be operated without KE/PE connection!

* The measuring circuit should not be connected via longer parallel guided
wires, as this may interfere with the broken wire detection. Also large
capacities between L(+) und L(-) have to be avoided.

Info Attention!

* The measuring circuit can be connected with its terminals L(+)
and L(-) both to the DC and also AC side of a mixed network; it is
done most practically where the primary incoming power supply
takes place. Selector switch "tv / U" should be set accordingly.
For photovoltaic systems and hybrid vehicles, the measuring circuit of
the LK 5895 is connected on the DC side; the auxiliary measuring circuit
can then be used to monitor the (deactivated) AC side.

* |f a monitored AC system includes galvanically connected DC circuits
(e.g. via a rectifier), an insulation failure on the DC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

* |f a monitored DC system includes galvanically connected AC circuits
(e.g. via an inverter), an insulation failure on the AC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

* The measuring circuit is designed for large leakage capacitances up to
3000 pF. The selection switch "CE/uF" must be set accordingly. Measu-
rement of the insulation resistances is not falsified by this; however,
longer periods are required for the measuring phases than with small
capacitances. Ifthe maximum approximate leakage capacitance is known,
the selector switch "CE/uF" can possibly be set to smaller values, which
reduces the response time further.

e For the main measuring circuit, the nominal voltage range for DC is
specified with 1000 V; however, absolute values up to max. DC 1500 V
are permissible.
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Technical Data
Measuring ciruit L(+) / L(-) to PE/KE

Technical Data

EMC

Electrostatic discharge (ESD): 8 kV (air) IEC / EN 61000-4-2

Nominal voltage U,:
Voltage range:
Frequency range:
Max. line capacitance:

Internal resistance (AC / DC):

Measuring voltage:

DC 0..1000V; ACO...1000V
DC max. 1500 V; AC max. 1100V
DC or 16 ... 1000 Hz

3000 pF

> 280 kQ

approx. =95V

Max. mesured current (R_ = 0): < 0.35 mA

Response values R,
Pre-warning (,VW*):

| ko | 20| 30 50| 70 | 100150 | 250 | 500 [1000[2000]

Alarm (,AL")

[ k- | 1 | 3 ]10]20]30]50] 70 [100]150]250]

each adjustable via rotational switches

Response inaccuracy:
Response value hysteresis
at range 10 kQ ... 700 kQ:
out of range:

+15% +1.5kQ IEC 61557-8

approx. 25 %
approx. 40 % + 0.5 kQ

On delay

at C_ = 1uF,

R of 0 t0 0,5 * response value: <10's

Input auxiliary voltage

DC-Input (A1+ /A2)

Nominal voltage U, : DC24V
Voltage range: DC20...30V
Nominal consumption: max. 5 W
Control input (between HM, T, R and G)
Current flow: approx. 3 mA
No-load voltage to G: approx. 12V
Permissible wire length: <50 m

Min. activation time: 05s

Output

Contacts:

Thermal current |
Switching capacity
to AC 15:

NO contact:

NC contact:
Electrical life

at8 A, AC 250 V:
Short circuit strength
max. fuse rating:
Mechanical life:

General Data

2 x 1 changeover contacts for VW and AL
4 A

3A/AC230V
1A/AC230V

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1

1 x 10* switching cycles

4AgG/gL IEC/EN 60 947-5-1
10 x 108 switching cycles

Operating mode:
Temperature range
Operation:

Storage:

Relative air humidity:
Atmospheric pressure:
Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree

Measuring ciruit L(+) / L(-) to

auxiliary voltage DC und
relay contacts VW, AL:
auxiliary voltage DC to
relay contacts VW, AL:
relay contacts VW to
relay contact AL:
Insulation test voltage
Routine test:

Continuous operation

-25 ...+ 60 °C (device mounted away
from heat generation
components)

-25...+45°C (device mounted without
distance heated by
devices with same load)

-40..+70°C

93 % bei 40 °C

860 ... 1600 mbar (86 ... 106 kPa)

<4.000 m IEC 60 664-1

IEC 60 664-1

8kv/2
8kv/2
4kV/2

AC5kV;1s
AC25kV;1s

HF irradiation:

80 MHz ... 2.7 GHz:

Fast transients:

Surge voltages

between A1 - A2:
between L(+) - L(-):
between A1, A2 - PE and
L(+), L(-) - PE:

between control line:
between control line

and earth:

HF-wire guided
Interference suppression:

Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Shock resistance:
Climate resistance:
Terminal designation:
Wire connection
Screw terminals
(fixed):

Insulation of wires
or sleeve length:
Wire fixing:
Fixing torque:
Mounting:
Weight:

Dimensions

10V/m IEC / EN 61000-4-3
4 kV IEC / EN 61000-4-4
1kV IEC/EN 61000-4-5
2kV IEC/EN 61000-4-5
4 kV IEC/EN 61000-4-5
0,5 kV IEC/EN 61000-4-5
1kV IEC/EN 61000-4-5
10V IEC / EN 61000-4-6

Limit value class A*

*)The device is designed for the usage
under industrial conditions (Class A,

EN 55011).

When connected to a low voltage public
system (Class B, EN 55011) radio inter-
ference can be generated. To avoid this,
appropriate measures have to be taken.

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermpolastic with VO behaviour
according to UL subject 94
IEC/EN 60 068-2-6
Amplitude 0.35 mm
frequency 10 ... 55 Hz
Amplitude + 1mm, frequency 2 ... 13.2 Hz
13.2 ... 100 Hz, acceleration = 0.7 g»
10g9./11 ms, 3 pulses IEC/EN 60068-2-27
25/060 /04 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

1 x 4 mm? solid or

1 x 2,5 mm? stranded ferruled (isolated)
or

2 x 1,5 mm?2 stranded ferruled (isolated)
DIN 46228-1/-2/-3-4

or

2 x 2,5 mm? stranded ferruled (isolated)
DIN 46228-1/-2/-3

8 mm

Plus-minus terminal screws M3,5
terminal with wire protection

0.8 Nm

DIN rail
approx. 500 g

IEC/EN 60715

Width x height x depth:

90 x 90 x 121 mm

Standard Type

LK 5895.12/010 DC 20...30V

Article number: 0065217
e Outputs: 1 changeover contact for pre-warning
1 changeover contact for alarm
e Auxiliary voltage: DC20...30V
e Setting range pre-warning: 20 kQ ... 2 MQ
e Setting range alarm: 1 kQ ... 250 kQ
e Adjustable line capacitance
e Open-/ or closed circuit operation
o Width: 90 mm
Variant

LK 5895.12/011:
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Connection Examples
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*) G-HM connected: Measuring circuit is off

Insulation monitoring DC-side
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*) G-HM connected: Measuring circuit is off M10842
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Monitoring technique

VARIMETER IMD
Insulation monitor
LK 5896

DOLD
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..l‘. "=
L -

Product Description

The insulation monitor LK 5896 of the varimeter IMD family provides best
and up to date insulation monitoring of modern IT systems in an optimum
and state of the art way, fulfilling the relevant standards. The device can
be used in the most flexible way for AC, DC and AC/DC systems even
with large leakage capacity to earth (PE). The adjustment of the setting
values is simple and user friendly done on 2 rotary switches on the front
of the device. Via LEDs the measured value, device parameters and
device status are indicated easy to read. The unit has 3 relay contacts
to signal Insulation and device failures. The analogue output provides
a voltage and current signal proportional to the actual insulation resi-
stance, which can be connected to a superior control (plc), another sy-
stem or external display unit. In addition the LK 5896 provides a second
measuring circuit that can be used to monitor an inverter on the AC side
also when the inverter is disconnected.

Your Advantages

¢ Preventive fire and system protection

* Quick fault localisation through selective earth fault detection to L+ and L-
¢ Universal application in non-earthed AC, DC, AC/DC networks

with up to 1000 V nominal voltage

Suitable for large leakage capacitances up to 3000 pF

Simplest setting via engaging rotary switches

For monitoring photovoltaic system, also with thin-film technology
Optimised measuring times - normally shorter than with known methods
Monitoring also with voltage-free mains

Additional measuring circuit allows AC output monitoring even with the
inverter switched off, e.g. with hybrid vehicles

Measuring circuit with broken wire detection

No additional coupling device required

Trigger output for insulation fault locating system

Analogue output for value of the insulation resistance:
0..10V/0..20mA (2...10V /4 ..20 mA)

Features

¢ Insulation monitoring according to IEC/EN 61557-8

¢ Detection of symmetric and asymmetric insulation faults

¢ Measuring circuits can be disconnected via control terminals, e.g.
for mains couplings

1 changeover contact each for prewarning and alarm

3. output relay for signalling wire break and device faults
Prewarning threshold setting range: 20 kQ2 ... 2 MQ

Alarm threshold setting range: 1 kQ ... 250 kQ

Energized or de-energized on trip can be selected for output relay
Setting the maximum leakage capacitance to shorten the response time
Simple, clearly arranged adjustment of the device with screwdriver
LED chain to indicate the current insulation resistance

Display of active measuring circuits

Automatic and manual device self-test

Alarm storage selectable

External test and reset pushbutton can be connected

Width: 90 mm

Connection Terminals

Terminal designation [Signal description
Al+, A2 DC-Auxiliary voltage
L(+), L(-) Connection for main measuring circuit
UV Connection for auxiliary measuring circuit
KE, PE Connection for protective conductor
Control input (manual/auto reset)
G,R G/R not bridged: manual reset
G/R bridged: auto reset
Control input (External test input)
G,T connection option for external device test
pushbutton
Control input (main measuring circuit deactivation)
G, HM G/HM not bridged: : Main measuring circuit activated
G/HM bridged: Main measuring circuit deactivated
Control input (aux. measuring circuit deactivation)
G, ZM G/ZM not bridged: aux. measuring circuit deactivated
G/ZM bridged: aux. measuring circuit activated
Analogue output
XA/GA not bridged:
XA, GA, IA, UA UA-GA 0 ...10V; IA-GA 0 ... 20mA
XA/GA bridged:
UA-GA 2 ...10V; IA-GA 4 ... 20mA
Alarm trigger output for insulation fault
Y1,Y2 .
locating system
11,12, 14 Alarm signal relay (1 changeover contact)
21,22, 24 Prewarning signal relay (1 changeover contact)
31, 32, 34 Device fault signal relay (1 changeover contact)

Approvals and Markings

C € |AC/DC

PV

Applications

Insulation monitoring of:

Non-earthed AC, DC, AC/DC networks
UPS systems

Networks with frequency inverters
Battery networks

Networks with direct current drives
Photovoltaic systems

Hybrid and battery-powered vehicles

Circuit Diagrams
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Function Diagram
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Function

The device is supplied with DC auxiliary voltage via terminals A1+ / A2;
a green "PWR" LED comes on. Switching on the auxiliary voltage is fol-
lowed by an internal self-test for 10 sec, where the LEDs of the indicator
string light up in sequence. After this, measurement of the insulation resis-
tance in the measuring circuits begins.

Main measuring circuit

(Insulation measurement between terminals L(+) / L(-) and PE / KE)
Terminals L(+) and L(-) are connected to the mains to be monitored. Bro-
ken wire detection, constantly effective during operation, generates an
error messages if both terminals are not connected with low resistance
through the mains.

In addition, the two terminals PE and KE must be connected to the protec-
tive conductor system via separate lines. An error message is given here
as well if a line is interrupted (see section "Actions in case of connection
faults").

If the main measuring circuit is activated (terminal HM open), an active
measuring voltage with alternating polarity is applied between L(+) / L(-)
and PE / KE to measure the insulation resistance. During the measuring
phase with positive polarity, the "HM" LED flashes with a long On-phase
and with negative polarity with a short On-phase.

The "HM" LEDs goes off when the main measuring circuit is switched off
through bridges of terminals HM-G. Measurement is suspended and no
more measuring voltage reaches the measuring circuit, so that in case of
coupling to a network where another insulation monitor is already active,
no interference can occur.

The length of the positive and negative measuring phases depends on
the settings on the rotary switch "CE/pF", the actual leakage capacitance
of the monitored network and with DC networks, on the level and dura-
tion of possible mains voltage fluctuations. Correct and preferably quick
measurement is thus given with different mains conditions. In the event
of particularly adverse conditions and major interferences, the measuring
analysis can be steadied and delayed in addition with rotary switch "tv" if
necessary.

The current insulation resistance is determined and analysed at the end
of each measuring phase. The LED-chain and the analogue output show
the resistance determined, and the output relays for prewarning "VW" and
alarm "AL" switch according to the respective response values set. If the
response thresholds have been undercut, the LEDs "VW" or "AL" light ac-
cording to the insulation fault location: "+", "-" or "+" and "-" simultaneously
for AC faults or symmetric insulation faults.

Auxiliary measuring circuit

(Insulation measurement between terminals U /V and PE / KE)

The main measuring circuit is connected at the DC side for photovoltaic
systems and hybrid vehicles. The AC side is disconnected as long as the
inverter is switched off and can therefore not be monitored by the main
measuring circuit for insulation faults. However, it is useful to monitor the
AC side already before activating the inverter for insulation faults to PE for
the inverter not to be even activated in the output circuit in case of insula-
tion faults. For this reason, the insulation monitor LK5896 is equipped with
an auxiliary measuring circuit determining the insulation resistance of the
AC side to PE / KE. To this end, terminals U and V are connected to any
phase preferred on the AC side. Broken wire detection is effective here as
well and generates an error message if terminals U / V are not connected
at low resistance, e.g. via load resistors, transformer or motor windings.
The auxiliary measuring circuit is activated by bridging the device termi-
nals ZM-G, for example, by the break contact of the (released) contactor
that activates the inverter. The "ZM" LED lights when the auxiliary measu-
ring circuit is activated.

The auxiliary measuring circuits monitors for the same response values
as the main measuring circuit. The current insulation resistance in the
auxiliary measuring circuit does not affect the analogue input but is dis-
played at values < approx. 1.7 MQ on the LED-chain through correspon-
ding LEDs, which are selected here in flashing function to distinguish from
the main measuring circuit. The "ZM" LED flashes here at the same clock
frequency. The LEDs of "VW" or "AL" flash if the respectively set response
value is undercut only in the auxiliary measuring circuit.

111



Function

Storing insulation fault message

If terminal R is open, the insulation fault messages from the main and au-
xiliary measuring circuit are stored when the respective response value is
undercut, but also when the insulation resistance returns to the OK-range.
In addition, the temporary minimum values of the insulation resistance are
indicated on the LED-chain through dimmed LEDs.

If the "Reset" button on the device front is pressed or terminal R is con-
nected with G, the stored insulation fault messages are reset when the
insulation resistance is again in the OK-range.

Output relay for insulation fault messages

The rotary switch "CE/pF Rel." allows selecting the operating current (A)
or standby current (R) principle for the output relays "AL" (contacts 11-12-
14) and "VW" (contacts 21-22-24).

With the operating current principle, the relays respond when the respon-
se values are undercut, with the standby current principle they release
when the response values are undercut.

If 2 different response values are not needed, "VW" and "AL" can be set to
the same value. The output relays switch together in this case.

Analogue output

The LK 5896 features a universal analogue output to display the current
insulation resistance in the main measuring circuit: Terminal UA-GA: O ...
10 V and terminal IA-GA: 0 ... 20 mA. By bridging terminals XA-GA, the
output can be switchedto 2 ... 10V and 4 ... 20 mA.

Trigger output for insulation fault locating system

This trigger output (Y1-Y2) can be coupled with the trigger input Y1-Y2 of
RR 5886 to initiate automatic fault location with the insulation fault locating
system, consisting of RR 5886 and RR 5887. The trigger output is acti-
vated when the measuring value drops under the Alarm response value
(AL). As long as it stays under the response value or an alarm is stored,
the trigger output Y1-Y2 remains active. To prevent insulation monitor LK
5896 from affecting insulation fault locating, RR 5886 generates the deac-
tivation signal for LK 5896 at its terminals H-G. It is applied to terminals
HM-G of LK 5896 and deactivates its measuring circuit.

Broken wire detection

As mentioned above, both the main measuring circuit and the auxiliary
measuring circuit are constantly monitored for wire breaks — not only at
Power-On or a manual or occasional automatic test. The response time of
monitoring is only a few seconds. Broken wire detection between L(+) and
L(-) is performed via coupled alternating voltage. This alternating voltage
is short-circuited if the terminals are connected to the connected mains at
low-resistance. The device detects that the mains to be monitored is pro-
perly connected.

Since this broken wire detection is carried out with alternating voltage, large
capacitances should be avoided between L(+) and L(-), since the capacitive
reactance of these capacitances also short-circuits this alternating voltage.
The device would no longer detect a connection fault on L(+)/L(-).
Especially parallel lines should be prevented over larger distances.

If larger capacitances between L(+)/L(-) cannot be avoided or if the coupled
alternating voltage interferes with the system, version LK 5896.13/101 (wit-
hout broken wire detection on L(+)/L(-) ) shall be used.

Device test functions

Principally, 2 different test functions are implemented: The "self-test" and
the "expanded test":

The self-test of the device is performed automatically after Power-On and
every 4 operating hours. It can also be triggered manually at any time by
pressing the "Test" button at the device front or with an external pushbut-
ton connected between terminals T and G.

With the self-test, contrary to the expanded test, the status of the output
relays and the analogue output are not affected; the sequence is as fol-
lows:

Switching to the negative measuring phase is performed for 4 sec. The
"HM" LED flashes here with a brief On-phase. The LEDs of the LED-chain
are selected in sequence and the internal circuit is checked. After this,
switching to the positive measuring phase is performed for 4 sec. The
"HM" LED flashes here with a long On-phase. The LED-chain cycles again
and additional internal tests are performed. Insulation measurement conti-
nues normally after a pause of 2 sec if no faults have occurred.

Function

The expanded test is started when the internal or external "Test" button is
pressed (or is still held) at the end of the 8 sec self-test, described above.
The sequence is the same as with the self-test (2 measuring phases at 4
sec + 2 sec pause); however, the output relays "AL" and "VW" as well as
the associated LEDs switch to the alarm state and the analogue output
proceeds to its lowest value.

If the Reset button is pressed during the 8 sec or terminals R-G are con-
nected, the expanded test is terminated after these 8 sec. Otherwise, the
phases of the expanded test are constantly repeated, where, in addition,
the "ERR" LED and the fault signalling relay (contacts 31-32-34) cons-
tantly receive current. However, the expanded test is terminated as soon
as the Reset button is pressed. The device switches to the OK-state and
restarts insulation measurement.

Behaviour with internal device faults

If internal device faults were detected during the test function, the "ERR"
LED is lit continuously and the fault signalling relay (31-32-34) responds.
The main measuring circuit is deactivated internally ("HM" LED goes off).
The output relays "AL" and "VW" as well as the associated LEDs switch to
the alarm state. The analogue output proceeds to its lowest value and all
LEDs of the LED-chain extinguish.

Behaviour with connection faults

|If the auxiliary measuring circuit is activated by bridging terminals ZM-G,
broken wire detection in the auxiliary measuring circuit at U / V is signalled
by the "ERR" LED flashing with "Error code 1" and the fault signalling
relay responds. Measurement and analysis for the main measuring circuit
continue normally.

Measurement is suspended if a line interruption is detected at terminals
L(+) / L(-); the "HM" LED goes off. The state of the output relays "AL" /
"VW" and associated LEDs, the display of the LED-chain and the ana-
logue output are "frozen". This Broken wire detection is signalled by the
"ERR" LED flashing with "Error code 2" and the fault signalling relay res-
ponds. Measurement of the connection insulation resistance restarts after
the connection interruption has been corrected. However, stored alarm
messages are preserved. If the connections PE / KE to the protective-
conductor system are interrupted, the same responses take place as with
an interruption at terminals L(+) / L(-), only that the "ERR" LED indicates
"Error code 3".
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Indicators
green LED ,PWR*":

red LED ,ERR"

green LED ,HM*:

green LED ,ZM*:

yellow LED-chain:

yellow LED ,VW +*

yellow LED ,VW -

yellow LEDs ,VW +*

on when auxiliary supply connected

permanent on: at system error

flashing: at connection failure

flashing: at active main measuring ciruit,
ON-OFF-ratio per

measurement

phase: long ON period during measure-

ment phase with positiv polarity
short ON period during measure-
ment phase with negative polarity

permanent on: at active auxiliary measuring
circuit,
flashing: ar RE <2 MQ

8 LEDs indicate the actual insulating resistance
(£10kQ ...> 2 MQ)
flashing: for auxiliary measuring circuit

permanent on:  RE lower then prewarning value
to + potential
flashing: for auxiliary measuring circuit

permanent on: RE lower then prewarning value
to - potential
flashing: for auxiliary measuring circuit

and ,VW -“ simultaneity: permanent on:  AC-fault / symmetric fault

red LED ,AL +*

red LED ,AL -

red LEDs ,AL +*

flashing: for auxiliary measuring circuit

permanent on: tRE lower then tripping value
to + potential
flashing: for auxiliary measuring circuit

permanent on: RE lower then tripping value
to - potential
flashing: for auxiliary measuring circuit

And ,AL -“ simultaneity: permanent on:  AC-fault/ symmetric fault

flashing: for auxiliary measuring circuit

Notes

Risk of electrocution!

wenve: Danger to life or risk of serious injuries.

Disconnect the system and device from the power supply and ensure
they remain disconnected during electrical installation.

The voltage of the monitored voltage system is connected to terminals
L(+) / L(-). Please observe sufficient distance to terminals of neighbour
devices and to the grounded metal cabinet or box (min 0.5 cm).

The terminals of the control inputs ZM, HM, T, R and G have no galvanic
separation to the measuring circuit L(+) and L(-) and are electrically
connected together, therefore they have to be controlled by volt free
contacts or bridge. These contacts ore bridges must provide a sufficient
separation depending on the mains voltage on L(+)-L(-).

No external potentials may be connected to control terminals ZM, HM, T
and R. The associated reference potential is G (identical with PE), and
the connection of the terminals is made via bridges to G.

@ Attention!

|nfo

Before checking insulation and voltage, disconnect the monitoring device
LK 5896 from the power source!

Only one insulation monitor may be active in a network to be monitored,
since the devices would otherwise influence each other. When coupling
several networks or incoming feed sections, where each of them is
equipped with its own insulation monitor, all of them must be deactivated
except for one insulation monitor. Such deactivation can be beneficially
handled via the HM-G control terminals with the LK 5896.

Device terminals PE and KE must always be connected via separate lines
to different terminal points of the protective-conductor system.

The device must not be operated without KE/PE connection!

The measuring circuit should not be connected via longer parallel guided
wires, as this may interfere with the broken wire detection. Also large
capacities between L(+) und L(-) have to be avoided.

Attention!

The main measuring circuit can be connected with its terminals L(+)
and L(-) both to the DC and also AC side of a mixed network; it is done
most practically where the primary incoming power supply takes place.
Selector switch "tv / U," should be set accordingly. For photovoltaic sy-
stems and hybrid vehicles, the main measuring circuit of the LK 5896 is
connected on the DC side; the auxiliary measuring circuit can then be
used to monitor the (deactivated) AC side.

If a monitored AC system includes galvanically connected DC circuits
(e.g. via a rectifier), an insulation failure on the DC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

If a monitored DC system includes galvanically connected AC circuits
(e.g. via an inverter), an insulation failure on the AC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

The main measuring circuit is designed for large leakage capacitances
up to 3000 pF. The selection switch "CE/uF" must be set accordingly.
Measurement of the insulation resistances is not falsified by this; however,
longer periods are required for the measuring phases than with small
capacitances. Ifthe maximum approximate leakage capacitance is known,
the selector switch "CE/uF" can possibly be set to smaller values, which
reduces the response time further.

The analogue output and trigger output Y1-Y2 are electrically separated
from the rest of the circuitry. The trigger output is intended for connection
to the DOLD insulation fault locator system, consisting of RR 5886 and
RR 5887. No external voltages may be applied.

For the main measuring circuit, the nominal voltage range for DC is
specified with 1000 V; however, absolute values up to max. DC 1500 V
are permissible.
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Technical Data

Main measuring ciruit L(+) / L(-) to PE/KE

DC 0..1000V; ACO...1000V
DC max. 1500 V; AC max. 1100V
Frequency range: DC or 16 ... 1000 Hz

Max. line capacitance: 3000 pF

Internal resistance (AC / DC): > 280 kQ

Measuring voltage: approx. =95V

Max. mesured current (R_ = 0): < 0.35 mA

Nominal voltage U,:
Voltage range:

Auxiliary measuring circuit U/V to PE/KE

Nominal voltage U,: ACO0..690V
Voltage range: 0..1.1U,
Frequency range: 16 ... 1000 Hz
Max. line capacitance: 10 pF

Internal resistance (AC / DC): approx. 2 MQ
Measuring voltage: approx. 12V
Max. mesured current (R_ = 0): approx. 6 uA

Response values R,

Pre-warning (,VW*):

| ke: [ 20 | 30| 50 | 70 | 100 150 | 250 | 500 [1000[2000]
Alarm (,AL)

[ ko | 1 | 2 [10] 20|30 50] 70 [100]150]250]
each adjustable via rotational switches

Response inaccuracy: +15% + 1.5kQ IEC 61557-8
Response value hysteresis
at range 10 kQ ... 700 kQ:
out of range:

On delay

at C_ = 1uF,

R of 0 t0 0,5 * response value: <10s

Measuring time: see characteristics

approx. 25 %
approx. 40 % + 0.5 kQ

Input auxiliary voltage

DC-Input (A1+/A2)

Nominal voltage U, : DC 24V
Voltage range: DC20...30V
Nominal consumption: max. 5 W

Control input (between ZM, HM, T, R and G)

Current flow: approx. 3 mA
No-load voltage to G: approx. 12V
Permissible wire length: <50m
Min. activation time: 05s
Output
Contacts: 3 x 1 changeover contacts for
VW, AL and ERR
Thermal current | 4A
Switching capacity
to AC 15:
NO contact: 3A/AC230V IEC/EN 60 947-5-1
NC contact: 1A/AC230V IEC/EN 60 947-5-1

Electrical life

at8 A, AC 250 V:
Short circuit strength
max. fuse rating:
Mechanical life:

1 x 10* switching cycles

4AgG/gL IEC/EN 60 947-5-1
10 x 108 switching cycles

Analogue output

for actual insulating value, galvanic separation

Terminals IA(+) / GA: 0 ...20 mA (bridge XA-GA: 4 ... 20 mA);
max. burden 500 Q

0...10V (bridge XA-GA: 2 ...10V);
max. current 10 mA

Terminals UA(+) / GA:

Scaling

lower analogue value: R.=0;
upper analogue value: R, =
Middle of range: R =289 kQ

Formula example
for 0-10V:
for 2-10V:

RE =289 kQ / (10V / UA — 1)
RE =289 kQ / (8V / (UA-2V) — 1)

Technical Data

General Data

Operating mode:
Temperature range

Continuous operation

Operation: -25 ...+ 60 °C (device mounted away
from heat generation
components)

-25...+45°C (device mounted without
distance heated by
devices with same load)

Storage: -40..+70°C

93 % bei 40 °C
860 ... 1600 mbar (86 ... 106 kPa)

Relative air humidity:
Atmospheric pressure:

Altitude: <4.000 m IEC 60 664-1
Clearance and creepage

distances

rated impulse voltage /

pollution degree IEC 60 664-1

Main measuring ciruit L(+) / L(-) to
auxiliary voltage DC and

relay contacts VW, AL, ERR

and analogue output IA, UA, GA

and trigger output Y1-Y2: 8kV/2
auxiliary measuring circuit U /V to
auxiliary voltage DC and

relay contacts VW, AL, ERR

and analogue output IA, UA, GA

and trigger output Y1-Y2: 8kV/2
auxiliary voltage DC and

trigger output Y1-Y2 to

relay contacts VW, AL, ERR

and analogue output IA, UA, GA: 8 kV / 2
relay contact VW to

relay contact AL to

relay contact ERR: 4kV/2
analogue output 1A, UA, GA to
relay contacts VW, AL, ERR
and trigger output Y1-Y2: 4kV/2
trigger output Y1-Y2 to
relay contacts VW, AL, ERR: 4kV/2
Insulation test voltage
Routine test: AC5kV;1s

AC2,5kV;1s
EMC
Electrostatic discharge (ESD): 8 kV (air) IEC / EN 61000-4-2
HF irradiation:
80 MHz ... 2.7 GHz: 10V/m IEC / EN 61000-4-3
Fast transients: 4 kv IEC / EN 61000-4-4
Surge voltages
between A1 - A2: 1kV IEC/EN 61000-4-5
between L(+) - L(-): 2kV IEC/EN 61000-4-5
between A1, A2 - PE and
L(+), L(-) - PE: 4 kV IEC/EN 61000-4-5
between control line: 0,5 kV IEC/EN 61000-4-5
between control line
and earth: 1kV IEC/EN 61000-4-5
HF-wire guided 10V IEC / EN 61000-4-6

Limit value class A*

*)The device is designed for the usage
under industrial conditions (Class A,

EN 55011).

When connected to a low voltage public
system (Class B, EN 55011) radio inter-
ference can be generated. To avoid this,
appropriate measures have to be taken.

Interference suppression:

Degree of protection

Housing: IP 40 IEC/EN 60 529
Terminals: IP 20 IEC/EN 60 529
Housing: Thermpolastic with VO behaviour

according to UL subject 94

IEC/EN 60 068-2-6

Amplitude 0.35 mm

frequency 10 ... 55 Hz

Amplitude + 1Tmm, frequency 2 ... 13.2 Hz
13.2 ... 100 Hz, acceleration = 0.7 g,

10 g,/ 11 ms, 3 pulses IEC/EN 60068-2-27
25/060/04 IEC/EN 60 068-1

EN 50 005

Vibration resistance:

Shock resistance:
Climate resistance:
Terminal designation:
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Wire connection

Technical Data

DIN 46 228-1/-2/-3/-4

Screw terminals

(fixed):

1 x 4 mm? solid or

1 x 2,5 mm? stranded ferruled (isolated)
or

2 x 1,5 mm? stranded ferruled (isolated)
DIN 46228-1/-2/-3-4

or

2 x 2,5 mm? stranded ferruled (isolated)
DIN 46228-1/-2/-3

Insulation of wires

or sleeve length:

8 mm

Wire fixing: Plus-minus terminal screws M3,5
terminal with wire protection

Fixing torque: 0.8 Nm

Mounting: DIN rail IEC/EN 60715

Weight: approx. 584 g

Dimensions

Width x height x depth:

90 x 90 x 121 mm

Standard Type

LK 5896.13/100 DC 20 ...30V

Article number:

0065131

1 changeover contact for pre-warning
1 changeover contact for alarm

1 changeover contact for connection- /
system error

Outputs:

LK 5896.13/101:

o Auxiliary measuring circuit for inverter output
¢ Auxiliary voltage: DC20...30V
e Setting range pre-warning: 20 kQ ... 2 MQ
e Setting range alarm: 1 kQ ... 250 kQ
o Adjustable line capacitance
e Open-/ or closed circuit operation
o Adjustable time delay / selection of AC or DC connection
e Analogue output: 0..20mA/4..20mA; 0..10V/2..10V
o Trigger output for insulation fault locating system
o Width: 90 mm
Variant

without wire-break detection at L(+)/L(-)

EH 5861/005:

Accessories

Indicating instrument,
degree of protection: IP 52
Article number: 0067516

The indicating device EH 5861 is exter-
nally connectedto the insulation monitor
on terminals UA / GA (0 - 10 V) and
shows the actual insulation resistance
of the voltage system to ground.
Dimensions:

Width x heigth x depth

96 x 96 x 52 mm

Connection Examples

L+ /H/ —
L- ’ﬁ/ ~ *
A | e : .I. ________________ @ — = |m e Lo m -

-
Le)| 2| 6| Hm! PE| KE| Ul V|  Analog Output
O+ ()= . .(5 - . =0 A

L(+)
i
Ho—- 112144 "

HO—— 21,22, 24: W LK5896 L
—Y>—— 31,32, 34:ERR A |
Lo mO = O rm e Lo
R v ﬁ> AZ? 0/2-10V 0/4-20mA
DC
Power supply M10834_b
*) G-HM connected: Measuring circuit is off
Insulation monitoring DC-side
3~
L1
L2
L3 »
PE ...... S U U gy
r)
L#)| LO) G! HM! PE| KE
- O O I
LK5896
*) G-HM connected: Measuring circuit is off M10835

Insulation monitoring AC-side
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Characteristics

Analog output current IA
in response to insulation resistance Rg
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Monitoring Technique

VARIMETER IMD
Insulation monitor
LK 5896/900
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Product Description

The insulation monitor LK 5896/900 of the varimeter IMD family provi-
des best and up to date insulation monitoring of modern IT systems in
an optimum and state of the art way, fulfilling the relevant standards.
The device can be used in the most flexible way for AC, DC and AC/
DC systems even with large leakage capacity to earth (PE). By using a
trigger input and a trigger output 2 separate IT systems can be coupled
and monitored during operation without the problem that the 2 insulati-
on monitors disturb each other. The adjustment of the setting values is
simple and user friendly done on 2 rotary switches on the front of the
device. Via LEDs the measured value, device parameters and device
status are indicated easy to read. The unit has 3 relay contacts to signal
Insulation and device failures. The analogue output provides a voltage
and current signal proportional to the actual insulation resistance, which
can be connected to a superior control (plc), another system or external
display unit.

Your Advantages

* Preventive fire and system protection

* System for sequential monitoring of separated voltage systems, that
can be coupled

* Quick fault localisation through selective earth fault detection to L+ and L-

¢ Universal application in non-earthed AC, DC, AC/DC networks

with up to 1000 V nominal voltage

Suitable for large leakage capacitances up to 3000 pF

Simplest setting via engaging rotary switches

Optimised measuring times - normally shorter than with known methods

Monitoring also with voltage-free mains

Measuring circuit with broken wire detection

No additional coupling device required

Analogue output for value of the insulation resistance:

0..10V/0..20mA (2...10V /4 ...20 mA)

Features

Insulation monitoring according to IEC/EN 61557-8

Detection of symmetric and asymmetric insulation faults

1 changeover contact each for prewarning and alarm

3. output relay for signalling wire break and device faults
Prewarning threshold setting range: 20 kQ ... 2 MQ

Alarm threshold setting range: 1kQ ... 250 kQ

Energized or de-energized on trip can be selected for output relay
Setting the maximum leakage capacitance to shorten the response time
Simple, clearly arranged adjustment of the device with screwdriver
LED chain to indicate the current insulation resistance

Display " measuring circuits active"

Display "Master" or "Slave"

Automatic and manual device self-test

Alarm storage selectable

External test and reset pushbutton can be connected

With watchdog timer to monitor the trigger signal

Width: 90 mm

Connection Terminals

Approvals and Markings

Terminal designation |Signal description
A1+, A2 DC-Auxiliary voltage c E AC / DC| PV
L(+), L(-) Connection for measuring circuit
KE, PE Connection for protective conductor
Control input (manual/auto reset) Application
G, R G/R not bridged: manual reset
G/R bridged: auto reset Insulation monitoring of Non-earthed AC, DC, AC/DC networks that can
Control input (External test input) be couples:
G T connection option for external device test
pushbutton
Trigger signal input Circuit Diagram
G, HM G/HM not bridged: trigger new measuring cycle
G/HM bridged: measuring circuit deactivated L L
- — +) x) 11]12 (14 21|22 (24 31(32(34
Control input (Definition Master/Slave)
G, M G/M not bridged: Device is Slave - -
G/M bridged: Device is Master | |
. L+ 12 |14 |22 |24 |32 |34 .
Analogue output 1 I I | |
XA/GA not bridged: | v Y AOU WR W -{ER] :
XA, GA, IA, UA UA-GA 0 ... 10V; IA-GA 0 ... 20mA | !
XA/GA bridged: - PEIKE 1 21 31 :
UA-GA 2 ...10V; IA-GA 4 ... 20mA ! . 1
Y1,Y2 Trigger signal-output ST MHMEG T XATGA s (A2 ==
11,12, 14 Alarm signal relay (1 changeover contact) kelpel 6| R i lua
21,22, 24 Prewarning signal relay (1 changeover contact) 1480
31, 32, 34 Device fault signal relay (1 changeover contact)
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Function Diagram
Un
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earth fault
Ryw
RaL

Master/Slave
bridged

M-G ot
bridged
bridged

not
bridged

trigger signal
HM-G

ing cicuit activated
measuring cicui )
o deactivated

auto reset

21-24

open circuit operation  o4_99

- 2124
closed circuit operation
21-22

prewarning

11-14
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= 11-12
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off

manual reset
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Function

The device is supplied with DC auxiliary voltage via terminals A1+ / A2;
a green "PWR" LED comes on. Switching on the auxiliary voltage is fol-
lowed by an internal self-test for 10 sec, where the LEDs of the indicator
string light up in sequence.

Monitoring of several separated or coupled voltage systems

Each voltage system is equipped with its own insulation monitor. When
coupling several voltage systems not more then one insulation monitor
must be active as several active insulation monitors in one system will
influence each other in a negative way. The insulation monitors are con-
nected in a loop and the different systems are then monitored sequentially.

To achieve this the trigger output Y1-Y2 of one unit is connected to the
trigger input HM-G of the next insulation monitor. The last insulation mo-
nitor in a chain is then connected back to the first one. One insulation
monitor in the chain is defined as master by linking the control terminals
M-G. This unit will start the measuring cycle after power up and performs
a defined number of measuring periods. When the cycle is finished, the
measuring circuit is deactivated and a signal from Y1-Y2 goes to the next
connected insulation monitor so that it can start its measuring cycle. The
measured value will be stored in the unit and is displayed on the LED
chain indicator and on the analogue output. The number of measuring
period per measuring cycle can be set by the rotary switch "tv":

"tv"- Setting Number of measuring periods /

measuring cycle
0 8
1 10
2 12
3 16

The complete system is designed for maximum 20 devices connected in a
loop. The trigger signal input is monitored with a watchdog timer. If the de-
vice does not get a new trigger pulse within 20 hours, (at max 20 devices
1 h measuring time for each device) a fault indication is displayed, the LED
"ERR" shows failure code 1 and the failure relay switches. If the device
gets a new trigger pulse, the failure indication is reset automatically.

Measuring circuit

(Insulation measurement between terminals L(+) / L(-) and PE / KE)
Terminals L(+) and L(-) are connected to the mains to be monitored.

The broken wire detection is constantly effective during activated measu-
ring cycle. It generates an error message if there is no low resistance
connection from the 2 terminals to the mains.

In addition, the two terminals PE and KE must be connected to the protec-
tive conductor system via separate lines. An error message is given here
as well if a line is interrupted (see section "Actions in case of connection
faults"), while the measuring circuit is active.

If the main measuring circuit is activated, an active measuring voltage
with alternating polarity is applied between L(+) / L(-) and PE / KE to mea-
sure the insulation resistance. During the measuring phase with positive
polarity, the "Active" LED flashes with a long On-phase and with negative
polarity with a short On-phase.

If the measuring circuit is inactive, the LED "Active" is off. the measure-
ment is stopped and no measuring voltage is applied to the measuring
circuit, causing no problem coupling a second voltage system with an
additional insulation monitor.

The length of the positive and negative measuring phases depends on
the settings on the rotary switch "CE/pF", the actual leakage capacitance
of the monitored network and with DC networks, on the level and dura-
tion of possible mains voltage fluctuations. Correct and preferably quick
measurement is thus given with different mains conditions. In the event
of particularly adverse conditions and major interferences, the measuring
analysis can be steadied and delayed in addition with rotary switch "tv" if
necessary.

The current insulation resistance is determined and analysed at the end
of each measuring phase. The LED chain and the analogue output shows
the resistance determined, and the output relays for prewarning "VW" and
alarm "AL" switch according to the respective response values set. If the
response thresholds have been undercut, the LEDs "VW" or "AL" light ac-
cording to the insulation fault location: "+", "-" or "+" and "-" simultaneously
for AC faults or symmetric insulation faults.
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Function

Storing insulation fault message

If terminal R is open, the insulation fault messages are stored when the
respective response value is undercut, but also when the insulation resis-
tance returns to the OK-range. In addition, the temporary minimum values
of the insulation resistance are indicated on the LED-chain through dim-
med LEDs.

If the "Reset" button on the device front is pressed or terminal R is con-
nected with G, the stored insulation fault messages are reset when the
insulation resistance is again in the OK-range.

Output relay for insulation fault messages

The rotary switch "CE/pF Rel." allows selecting the operating current (A)
or standby current (R) principle for the output relays "AL" (contacts 11-12-
14) and "VW" (contacts 21-22-24).

With the operating current principle, the relays respond when the respon-
se values are undercut, with the standby current principle they release
when the response values are undercut.

If 2 different response values are not needed, "VW" and "AL" can be set to
the same value. The output relays switch together in this case.

Analogue output

The LK 5896 features a universal analogue output to display the current
insulation resistance in the main measuring circuit: Terminal UA-GA: O ...
10 V and terminal IA-GA: 0 ... 20 mA. By bridging terminals XA-GA, the
output can be switchedto 2 ... 10V and 4 ... 20 mA.

Broken wire detection

As mentioned above, the measuring circuit (if active), is constantly mo-
nitored for wire breaks — not only at Power-On or a manual or occasional
automatic test. The response time of monitoring is only a few seconds.
Broken wire detection between L(+) and L(-) is performed via coupled alter-
nating voltage. This alternating voltage is short-circuited if the terminals are
connected to the connected mains at low-resistance. The device detects
that the mains to be monitored is properly connected.

Since this broken wire detection is carried out with alternating voltage, large
capacitances should be avoided between L(+) and L(-), since the capacitive
reactance of these capacitances also short-circuits this alternating voltage.
The device would no longer detect a connection fault on L(+)/L(-).
Especially parallel lines should be prevented over larger distances.

If larger capacitances between L(+)/L(-) cannot be avoided or if the coupled
alternating voltage interferes with the system, version LK 5896.13/901 (wit-
hout broken wire detection on L(+)/L(-) ) shall be used.

Device test functions

Principally, 2 different test functions are implemented: The "self-test" and
the "expanded test":

The self-test of the device is performed automatically after Power-On and
every 4 operating hours. It can also be triggered manually at any time by
pressing the "Test" button at the device front or with an external pushbut-
ton connected between terminals T and G.

With the self-test, contrary to the expanded test, the status of the output
relays and the analogue output are not affected; the sequence is as fol-
lows:

Switching to the negative measuring phase is performed for 4 sec. The
LEDs of the LED-chain are selected in sequence and the internal circuit
is checked. After this, switching to the positive measuring phase is perfor-
med for 4 sec. The LED-chain cycles again and additional internal tests
are performed. Insulation measurement continues normally after a pause
of 2 sec if no faults have occurred.

The expanded test is started when the internal or external "Test" button is
pressed (or is still held) at the end of the 8 sec self-test, described above.
The sequence is the same as with the self-test (2 measuring phases at 4
sec + 2 sec pause); however, the output relays "AL" and "VW" as well as
the associated LEDs switch to the alarm state and the analogue output
proceeds to its lowest value.

After the extended test is passed successfully it is automatically finished
and the device starts its normal measuring function.

Function

Behaviour with internal device faults

If internal device faults were detected during the test function, the "ERR"
LED is lit continuously and the fault signalling relay (31-32-34) responds.
The measuring circuit is deactivated internally ("Active" LED goes off).
The output relays "AL" and "VW" as well as the associated LEDs switch to
the alarm state. The analogue output proceeds to its lowest value and all
LEDs of the LED-chain extinguish.

Behaviour with connection faults

Measurement is suspended if a line interruption is detected at terminals
L(+) / L(-); the "Active" LED goes off. The state of the output relays "AL"
/ "WVW" and associated LEDs, the display of the LED-chain and the ana-
logue output are "frozen". This Broken wire detection is signalled by the
"ERR" LED flashing with "Error code 2" and the fault signalling relay res-
ponds. Measurement of the connection insulation resistance restarts after
the connection interruption has been corrected. However, stored alarm
messages are preserved. If the connections PE / KE to the protective-
conductor system are interrupted, the same responses take place as with
an interruption at terminals L(+) / L(-), only that the "ERR" LED indicates
"Error code 3".

Indicators

green LED ,PWR*: on when auxiliary supply connected

red LED ,ERR* flashing: at connection and Watchdog-

failure

permanent on: at system error

green LED ,Active”:  flashing: at active measuring ciruit,
ON-OFF-ratio per
measurement
phase: long ON period during measure-

ment phase with positiv polarity

short ON period during measure-

ment phase with negative polarity
green LED ,Master: permanenton: device is Master
off: device is Slave
yellow LED-chain: 8 LEDs indicate the actual insulating resistance
(£10kQ ...> 2 MQ)

red LED ,AL +“ permanent on:  R_lower then tripping value
to + potential
red LED ,AL -*: permanent on:  R_lower then tripping value

to - potential

red LEDs ,AL +*

And , AL -“ simultaneity: permanent on:  AC-fault/ symmetric fault
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Notes

Risk of electrocution!

wnne: Danger to life or risk of serious injuries.

* Disconnect the system and device from the power supply and ensure
they remain disconnected during electrical installation.

* The voltage of the monitored voltage system is connected to terminals
L(+) / L(-). Please observe sufficient distance to terminals of neighbour
devices and to the grounded metal cabinet or box (min 0.5 cm).

¢ The terminals of the control inputs M, HM, T, R and G have no galvanic
separation to the measuring circuit L(+) and L(-) and are electrically
connected together, therefore they have to be controlled by volt free
contacts or bridge. These contacts ore bridges must provide a sufficient
separation depending on the mains voltage on L(+)-L(-).

* No external potentials may be connected to control terminals M, HM, T
and R. The associated reference potential is G (identical with PE), and
the connection of the terminals is made via bridges to G.

@ Attention!

» Before checkinginsulation and voltage, disconnect the monitoring device
LK 5896/900 from the power source!

¢ Only one insulation monitor may be active in a network to be monitored,
since the devices would otherwise influence each other. When coupling
several networks or incoming feed sections, where each of them is
equipped with its own insulation monitor, all of them must be deactivated
except for one insulation monitor.

¢ Deviceterminals PE and KE must always be connected via separate lines
to different terminal points of the protective-conductor system.

¢ The device must not be operated without KE/PE connection!

* The measuring circuit should not be connected via longer parallel guided
wires, as this may interfere with the broken wire detection. Also large
capacities between L(+) und L(-) have to be avoided.

Info Attention!

* The measuring circuit can be connected with its terminals L(+) and L(-)
both to the DC and also AC side of a mixed network; it is done most
practically where the primary incoming power supply takes place. Selector
switch "tv / UN" should be set accordingly.

* |If a monitored AC system includes galvanically connected DC circuits
(e.g. via a rectifier), an insulation failure on the DC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

* |f a monitored DC system includes galvanically connected AC circuits
(e.g. via an inverter), an insulation failure on the AC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

* The measuring circuit is designed for large leakage capacitances up to
3000 pF. The selection switch "CE/pF" must be set accordingly. Measu-
rement of the insulation resistances is not falsified by this; however,
longer periods are required for the measuring phases than with small
capacitances. Ifthe maximum approximate leakage capacitance is known,
the selector switch "CE/pF" can possibly be set to smaller values, which
reduces the response time further.

* The analogue output and trigger output Y1-Y2 are electrically separated
from the rest of the circuitry. No external voltages may be applied.

e The LK 5896/900 can also be used as a stand alone device The termi-
nals HM-G must not be bridged. After every finshed measuring cycle the
device is triggered by itself. If the measuring circuit should be deactivated
(bridge on HM-G) the device finishes the current measuring cycle and
after that deactivates the measurement.

» Forthe measuringcircuit, the nominal voltage range for DC is specified with
1000 V; however, absolute values up to max. DC 1500 V are permissible.

Technical Data
Measuring ciruit L(+) / L(-) to PE/KE

DC 0..1000V; ACO...1000V
DC max. 1500 V; AC max. 1100V
Frequency range: DC or 16 ... 1000 Hz

Max. line capacitance: 3000 pF

Internal resistance (AC / DC): > 280 kQ

Measuring voltage: approx. = 95V

Max. mesured current (R; = 0):< 0.35 mA

Nominal voltage U,:
Voltage range:

Response values R

Pre-warning (,VW*):

| ko: |20 [ 30| 50 | 70 | 100 150 | 250 | 500 [1000[2000]
Alarm (,AL)

[ ko [ 1 [ 2 [10]20]30 [ 50] 70 [100] 150 ] 250 |
each adjustable via rotational switches

Response inaccuracy: +15% + 1,5kQ IEC 61557-8
Response value hysteresis
at range 10 kQ ... 700 kQ:

out of range:

approx. 25 %
approx. 40 % + 0,5 kQ

On delay

atC_ = 1pF,

R; of 010 0,5 * response value: <10s

Input auxiliary voltage

DC-Input (A1+/A2)

Nominal voltage U, DC 24V
Voltage range: DC20..30V
Nominal consumption: max. 5 W

Control input (between M, HM, T, R and G)

Current flow: approx. 3 mA
No-load voltage to G: approx. 12V
Permissible wire length: <50m
Min. activation time: 05s
Output
Contacts: 3 x 1 changeover contacts for
VW, AL and ERR
Thermal current | : 4A
Switching capacity
to AC 15:
NO contact: 3A/AC230V IEC/EN 60 947-5-1
NC contact: 1A/AC230V IEC/EN 60 947-5-1

Electrical life

at8 A, AC 250 V:
Short circuit strength
max. fuse rating:
Mechanical life:

1 x 10* switching cycles

4AgG/gL IEC/EN 60 947-5-1
10 x 108 switching cycles

Analogue output

for actual insulating value, galvanic separation

Terminals IA(+) / GA: 0 ... 20 mA (bridge XA-GA: 4 ... 20 mA);
max. burden 500 Q

0...10V (bridge XA-GA:2 ...10V);
max. current 10 mA

Terminals UA(+) / GA:

Scaling

lower analogue value: R.=0;
upper analogue value: R.=
Middle of range: R =289 kQ

Formula example
for 0-10V:
for 2-10V:

RE =289 kQ / (10V / UA — 1)
RE =289 kQ / (8V / (UA-2V) — 1)

General Data

Operating mode:
Temperature range
Operation:

Continuous operation

-25..+60°C

(device mounted away from

heat generation components)
-25..+45°C

(device mounted without distance
heated by devices with same load)
Storage: -40..+70°C
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Technical Data

Relative air humidity:

Atmospheric pressure:

93 % bei 40 °C
860 ... 1600 mbar (86 ... 106 kPa)

Altitude: <4.000 m IEC 60 664-1
Clearance and creepage

distances

rated impulse voltage /

pollution degree IEC 60 664-1

measuring ciruit L(+) / L(-) to

auxiliary voltage DC and

relay contacts VW, AL, ERR

and analogue output IA, UA, GA

and trigger output Y1-Y2: 8kV/2
auxiliary voltage DC and

trigger output Y1-Y2 to

relay contacts VW, AL, ERR

and analogue output 1A, UA, GA: 8 kV / 2
relay contact VW to

relay contact AL to

relay contact ERR: 4kv/2
analogue output 1A, UA, GA to
relay contacts VW, AL, ERR
and trigger output Y1-Y2: 4kV/2
trigger output Y1-Y2 to
relay contacts VW, AL, ERR:  4kV/2
Insulation test voltage
Routine test: AC5kV;1s

AC2,5kV;1s
EMC
Electrostatic discharge (ESD): 8 kV (air) IEC / EN 61000-4-2
HF irradiation
80 MHz ... 2.7 GHz: 10V/m IEC / EN 61000-4-3
Fast transients: 4 kV IEC / EN 61000-4-4
Surge voltages
between A1 - A2: 1kV IEC/EN 61000-4-5
between L(+) - L(-): 2kV IEC/EN 61000-4-5
between A1, A2 - PE and
L(+), L(-) - PE: 4 kV IEC/EN 61000-4-5
between control line: 0,5 kv IEC/EN 61000-4-5
between control line
and earth: 1 kv IEC/EN 61000-4-5

HF-wire guided

Interference suppression:

Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Shock resistance:
Climate resistance:

Terminal designation:

Wire connection
Screw terminals
(fixed):

Insulation of wires
or sleeve length:
Wire fixing:
Fixing torque:
Mounting:
Weight:

Dimensions

10V IEC / EN 61000-4-6
Limit value class A*

*The device is designed for the usage
under industrial conditions (Class A,

EN 55011).

When connected to a low voltage public
system (Class B, EN 55011) radio inter-
ference can be generated. To avoid this,
appropriate measures have to be taken.

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermpolastic with VO behaviour
according to UL subject 94
IEC/EN 60 068-2-6
Amplitude 0.35 mm
frequency 10 ... 55 Hz
Amplitude + Tmm, frequency 2 ... 13.2 Hz
13.2 ... 100 Hz, acceleration + 0.7 gn
10 g./ 11 ms, 3 pulses IEC/EN 60068-2-27
25/060/ 04 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

1 x 4 mm? solid or

1 x 2,5 mm? stranded ferruled (isolated) or
2 x 1,5 mm?2 stranded ferruled (isolated)
DIN 46228-1/-2/-3-4 or

2 x 2,5 mm?2 stranded ferruled (isolated)
DIN 46228-1/-2/-3

8 mm

Plus-minus terminal screws M3,5
terminal with wire protection

0.8 Nm

DIN rail
approx. 584 g

IEC /EN 60715

Standard Type

LK 5896.13/900 DC 20...30V

Article number: 0066991

e Outputs: 1 changeover contact for pre-warning
1 changeover contact for alarm
1 changeover contact for connection- /
system error

¢ Auxiliary voltage: DC20..30V

e Setting range pre-warning: 20 kQ ... 2 MQ

e Setting range alarm: 1 kQ ... 250 kQ

e Adjustable line capacitance

e Energized or de-energized on trip

e Adjustable time delay / selection of AC or DC connection

e Analogue output: 0..20mA/4..20mA; 0...10V/2..10V

e Trigger output

e Width: 90 mm

Variant

LK 5896.13/901:

without wire-break detection at L(+)/L(-)

Accessories

EH 5861/005:

Indicating instrument,

degree of protection: IP 52

Article number: 0067516

Dimensions:
Width x heigth x depth
96 x 96 x 52 mm

The indicating device EH 5861 is exter-
nally connectedto the insulation monitor
on terminals UA / GA (0 - 10 V) and
shows the actual insulation resistance
of the voltage system to ground.

Width x height x depth:

90 x 90 x 121 mm

Characteristic

Insulation resistance R¢ (kQ)

10000

1000

100

10

Analog output current 1A
in response to insulation resistance Rg

1
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Y
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Analog output current IA (mA)
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Connection Examples

NG
L(+) L) M Gi HvM! PE| KE Analog Output
- OO =0=-O- .(5 — v eeme— A

%_/_ 11,12, 14: AL UA
rO—— 222 K5896/900  Twa
_/ﬁLé_/— 31, 32, 34: ERR GA -:

[ T Y U O O]
. . v ﬁ> AZ? 0210V 0/4-20mA
N nc
Test UH M11558

Reset
*) G-HM connected: Measuring circuit is off

Connection to a simple DC system. When terminals HM-G are open the device triggers itself automatically.

IT network 1

U+ L2+ IT network 2 L3+ IT network 3

Lk 4 — L2 - 13-

B e P seQeecsssesos [eefpeeeseseceasaaeza =gee
L) Lo PE| KE L) Lo PE| KE L) LO PE| KE
— ()t - - - — — — - -— o . - e ()t - - - —— — - - o . — ()_ e ()t -t - - —— — - — o
| | I | I |
I I I I I I
i LK5896/900 | I LK5896/900 I I LK5896/900 1
i i I i I I
L. — i L. i L. 1

M11559

Monitoring of 3 separate DC voltage systems, that can be coupled by coupling switches. By sequential triggering of the insulation monitors it is made

sure that only one of the insulation monitor is active at the same time. the first insulation monitor in IT network 1 is configured as master and starts the
measuring cycle after power up.
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0225267

Monitoring Technique

VARIMETER IMD
Insulation Monitor
AN 5873

DOLD

Product Description

The insulation monitor AN 5873 of the series VARIMETER IMD monitors
the ground resistance of ungrounded DC and 3-phase AC voltage
systems (IT-systems) with nominal voltage up to DC 0 ... 1000 V and
3AC24..690V.

The unit detects symmetrical as well as unsymmetrical faults. The separate
auxiliary supply allows also monitoring when the system is without voltage.
To indicate the actual ground resistance value the unit has an LED chain
and an analogue output. When a fault is detected the relay switches and the
red LED lights up.

Your Adventages

* Preventive fire and system protection

¢ Insulation monitoring of DC- and 3 AC-systems up to 1000 V
and 3 AC 690 V nominal voltage

* No additional coupling device required

¢ Monitoring also with voltage-free mains

Features

* Insulation monitoring according to IEC/EN 61 557-8
¢ Fixed response value R,

Internal reset button

External reset and test button can be connected
LED indicator

1 changeover contact

Programmable for manual reset or hysteresis function
Analogue output for insulating value

External connection of indicating instrument possible
as option de-energized on trip or energized on trip
Width 100 mm

Approvals and Markings

C € |AC/DC

Function Diagram

Uy

Re A
earth fault
R
AN t
IS0
fault

closed circuit
operation
11-14

11-12

automatic reset

red
LED

02 o2

manual reset

reset button

closed circuit

operation
11-14

11-12

red
LED

® X

M6855_a

Applications

Monitoring of the ground resistance of isolated 3-phase and DC-current
systems.

Functions

The device is supplied with auxiliary voltage via terminals A1/A2. After
connecting the auxiliary supply a 10 s start up delay is active allowing
the measuring circuit to start. After this, measurement of the insulation
resistance in the measuring circuits begins.

Measuring circuit

(Insulation measurement between terminals L1/L2/L3 and PE resp. L+/L-
and PE). The connection to a 3-phase AC voltage system is done on ter-
minals L1, L2, L3, to a DC voltage system on terminals L+ and L-. The
terminal PE is connected to protective earth.

An active measuring voltage with alternating polarity is applied between
L1/L2/L3 and PE resp. L+/L- and PE to measure the insulation resistance.
The length of the positive and negative measuring phases has a fixed
factory setting of 2 s (max. leakage capacitance of 1 pF).

The LED-chain and the analogue output show the actual determined insu-
lating resistance, and the output relays witch according to the respective
response values set. If the response thresholds has been undercut the red
LED "R, < R,," lights up.

Indicators
LED chain: shows actual resistance to ground
red LED: on, when ground fault
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Circuit Diagram

g-lu

L2|L»|L3| |PE| |A1|A2||

L+

L1|L+|L2|L L3 12 114

U R S

Tl ]

PE i

|X5|LT1|LT2|X3|X4|‘
M11807

Connection Terminals

Terminal designation Signal description

A1, A2 AC-auxiliay voltage Un

L1, 12,13 Connection for measuring circuit
(3-phase systems)

Lt L Connection for measuring circuit

’ (DC systems)

PE Connection for protective conductor
Control input
(manual / auto reset)

X5 (LT1) X5/LT1 bridged: manual reset
X5/LT1 not bridged: auto reset

LT1, LT2 Connection option for external
reset-button

X3, X4 Analogue output

11,12, 14 Alarm signal relay
(1 changeover contact)
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Notes

Risk of electrocution!

wenne: Danger to life or risk of serious injuries.

Disconnect the system and device from the power supply and ensure
they remain disconnected during electrical installation.

The terminals of the control input X5, LT1 and LT2 have no galvanic
separation to the measuring circuit L1 - L2 - L3 resp. L(+) and L(-) and
are electrically connected together, therefore they have to be controlled
by volt free contacts or bridge. These contacts ore bridges must provide
a sufficient separation depending on the mains voltage on L1 - L2 - L3
resp. L(+) and L(-).

No external potentials may be connected to control terminals X5, LT1
and LT2.

The terminals of the control input X3 and X4 have no galvanic sepa-
ration to the measuring circuit L1 - L2 - L3 resp. L(+) and L(-) and are
electrically connected together, therefore they have to be controlled by
volt free contacts or bridge. Connected devices/indicators must have an
appropriate separation depending on the level of the mains voltage at
L1 -L2-L3resp.L(+)and L(-).

@ Attention!

|nfo

Before checking insulation and voltage, disconnect the insulation monitor
AN 5873 from the power source!

In one voltage system only one insulation monitor can be used. This has
to be observed when interconnecting two separate systems.

The device must not be operated without PE connection!

The AN 5873 connects an alternating measuring voltage to the monitored
voltage system. This voltage has a low frequency with a time periode of
2 ... 16 sec. so that a fast changing mains voltage could lead to a fault.
When the mains is back to normal this fault is reset.

Attention!

The device can be connected on the AC or on DC side of a mixed voltage
system and monitors the ground fault on the AC and also on the DC side
with the same response sensitivity. When connected on the AC side, the
unit requires 3-phase connection.

If a monitored AC system includes galvanically connected DC circuits
(e.g. via a rectifier), an insulation failure on the DC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

If a monitored DC system includes galvanically connected AC circuits
(e.g. via an inverter), an insulation failure on the AC side can only be
detected correctly, when a current of min 10 mA can flow via the semi-
conductor connections.

The response value R, is fixed. An external indicator instrument can
be connected.

The unit works de-energized on trip, that means, the output relay relase in
position of rest at a insulation failures R; < R,,).

A bridge between X5 and LT1 allows to select auto or manual reset. The
AN 5873 has a built in reset button on the front and allows connection
of an external button at terminals LT1 and LT2 also.

A PT test button can be connected via an external test resistor for
functional testing of the device.

The analogue output (terminals X3 and X4) provides a voltage signal
proportional to the actual insulation resistance of the mains.
The following formula describes the input to output ratio:

(OVatR.=0and 13.0....13.5V at R_ = =)

Unax
A 180 kQ ;
R

E

U, =1325V+025V

ThesevaluesforU,arevalidforC_=0(seecharacteristic).Inpracticeitmakes
no sense to monitor values above 11 ... 12V as the tolerances increase,
especially with mains capacity.



Technical Data
Auxiliary circuit
Auxiliary voltage U, :
Voltage range:

Frequency range:
Nominal consumption:

Measuring Circuit

AC 230, others on request
0.8..1.2U,
40 ... 400 Hz
approx. 4 VA

Nominal voltage U,:
Voltage range:
Frequency range:
Response value R, :
Setting R;:

Internal AC resistance:
Internal DC resistance:
Measuring voltage:

Max. measuring current
(RE = 0):

Max. permissible noise
DC voltage:

Measuring cycle internally
adjustable:

Line capacitance CE

to ground:

factory setting:

Operate delay

atR,, =50kQ, CE=1uF

3AC24..690V/<DC 1000V
0.8..1.15U,/0..115U

40 ...60 Hz

50 kQ, 10 ... 440 kQ on request
fixed

> 120 kQ

> 150 kQ

approx. +/- 13V

<0.3mA
DC 1000 V
2..16s

1..20pF
2 s (for CE =1 uF)

R; from 10 0.9 R, <15s

R; from o to 0 kQ: <10s

Hysteresis

atR,, = 50 kQ: approx. 5 %

Nominal consumption: approx. 4 VA

Response inaccuracy: +15% + 1.5 kQ IEC/EN 61 557-8
Phase failure bridging: >40 ms

Output

Contacts

AN 5873.11: 1 changeover contact

Max. switching voltage:
Thermal current | :
Switching capacity
to AC 15

NO contact:

NC contact:

Electrical life

at8 A, AC 250 V:
Short circuit strength
max. fuse rating:
Mechanical life:

Analogue output

AC 250V

8A

3A/AC230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1

2 x 10° switching cycles

6AgG/gL IEC/EN 60 947-5-1
30 x 10° switching cycles

for actual insulating value,
no galvanic separation

to measuring circuit
terminals X3-X4:

typ. 0 ... 13.25 V / R, approx. 50 Q
(OVatR,=0and 13.0...13.5V
atR_ = o)

X4 is internal connected with PE

Technical Data

General Data

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Clearance and creepage
distances

overvoltage category /
pollution degree:

Meas. circuit to auxiliary voltage

and relay contact:

Auxiliary voltage to relay contact: 6 kV / 2

Insulation test voltage
Routine test:

EMC

Electrostatic discharge:

HF irradiation

80 MHz ... 1 Ghz:
1 GHz ... 2.7 GHz:
Fast transients:
Surge voltages

between A1 - A2 and L+, L-:

between A1, A2 - PE:
between control lines:
between control lines
and ground:

HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection
Cross section:

Stripping length:
Wire fixing:
Fixing torque:
Mounting:

Weight:

Dimensions

Continuous operation

-20...+60°C

-25...+70°C

<2,000 m

6kV/2 IEC 60 664-1
IEC 60 664-1

AC4kV;1s

6 kV (contact) IEC/EN 61 000-4-2

8 kV (air) IEC/EN 61 000-4-2
20V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
2kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
1kV IEC/EN 61 000-4-5
1kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
20/060/04

EN 50 005

IEC/EN 60 068-1

2 x 2,5 mm? solid or

2 x 1,5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

10 mm

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
0.8 Nm
DIN rail
500 g

IEC/EN 60 715

Width x height x depth:

100 x 78 x 115 mm

Standard Type

AN 5873.11/102 AC230V 50 kQ

Article number:

e Output:

¢ Auxiliary voltage U,;:

* Response value R,:

* Closed circuit operation
¢ Width:

0032573

1 changeover contact
AC 230V

50 kQ

100 mm
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Variants

AN 5873.11/101: open circuit operation
AN 5873.11/102: closed circuit operation

Ordering example for variants

AN 5873 1 /___ AC230V 50kQ

A
‘ I— Response value

Auxiliary voltage
Variant, if required

Contacts
Type
Accessories
AG 5876.11/031: pre-warning device
EH 5861/004: indicating instrument,
degree of protection: IP 52
—— Article number: 0030618

The indicating device EH 5861 is exter-
nally connected to the insulation monitor
and shows the actual insulation resi-
stance of the voltage system to ground.
Dimensions:

Width x height x depth

96 x 96 x 52 mm
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Connection Examples

X5 o

71 o] manual reset

X5 o automatic
LT1o  reset

L1/L2/L3 or L+/L-: U,,
A1/A2: U,

EH5861/004



Characteristic

10000

Insulation Resistance Rg (kOhm)
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100
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Analogue Output Voltage U, (Terminals X3-X4)
against Insulation Resistance Rg with Cc =0

Parameter: Max. Analogue Output Voltage Umax (at Rg = infinite)

Analogue Output Voltage U, at Terminals X3-X4 (V)
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0269247

Installation- / Monitoring Technique

VARIMETER EDS
Locating current injector

RR 5886
e
S 556
o0
Y
A
o g -—13|

Product description

The locating current injector RR 5886 in connection with the insulation
fault locator RR 5887 monitors and localises insulation faults in complex
AC/DC networks (IT systems). The external current transformers work
independently of each other, calibrate themselves and are simply con-
nected to the measuring channels of the insulation fault locator RR 5887.
The number of measuring channels is increased by combining several
insulation fault locators via a RS-485 bus connection. The search for
insulation faults in extensive networks can be refined in this manner.
Two different alarm levels facilitate the timely detection of a dangerous
insulation state. The devices are operated easily and intuitively thanks to
automatic balancing and a clear layout of the setting elements. The early
detection and localisation of insulations faults permits their quick and
targeted correction. As user you will benefit from the operating reliability
and high availability of your system.

é ®
DOLD
Your Advantages

e Quick correction of insulation faults in complex power networks
e Universal auxiliary voltage range

Features

e Insulation troubleshooting in AC, DC and AC/DC networks (IT systems)
in connection with the insulation fault locator RR 5887 according to
DIN EN 61557-9 (VDE 0413-9):2009 and DIN EN 61557-1 (VDE 0413-1)

¢ Insulation coordination according to IEC 60664-1

e External control via insulation monitor possible

¢ Positive and negative test current to monitor DC networks and
networks with simultaneous alternating current and direct current
portions present

e RS-485 bus connection to synchronise the test current analysis and
optionally for the connection to the Modbus RTU field bus

* Modbus RTU interface for controlling the insulation fault location and

readout of insulation fault currents

Pushbutton for manual test current output

Terminal connection for automatic test current output

Status output of insulation fault detection via external switching output

Width: 105 mm

Approvals and Markings

ce

Application

o Insulation fault detection in complex AC/DC networks
e [ndustry, shipbuilding, plant engineering, PV systems
¢ Quick fault correction of insulation faults in medical facilities

Function Diagram

RR5886

positiv locating
current output
negativ locating
/’ current output
t
1 1
RRGBET! | IL'
E i positiv locating E i negativ locating
I | current output |  current output
i | i i
! h h h {
t t+2s t+5s t+7s M11933

Indication

green LED "ON": on, when supply connected

yellow LED ,BUS*: Indicates RS-485 bus activity
yellow LED,, _I'1_* Indicates the output of the positive test current pulse

yellow LED ,, 1.1 Indicates the output of the negative test current pulse

Circuit Diagram

i |L1 |L2 |L3 :
i 'R |
! = i
I ™~ i
I lpe i
LR - e LT

M11058

Connection Terminals

Terminal designation
Al(+), A2

L1(+), L2(-), L3, PE
SH, GND, Rb, B, A, Ra
Y1,Y2

Signal description

Auxiliary voltage AC or DC

IT network voltage connections
AC /DC/3AC

RS-485 Bus (galvanic separation)
Switching input

Test current output to control
Status switching output

Test current output

G, H
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Notes

Switching input

The test current release can be externally controlled via the switching
input (terminals Y1, Y2). Bridging the terminals Y1-Y2 overrules the start-
stop button and hence deactivates it. If the terminal connection is left
open, the test current release can be controlled manually via the start/stop
button. The test current release is activated and deactivated in alternating
fashion with each push of the button.

While the terminals Y1-Y2 and the start-stop button, respectively, allow
the release of the test current, the point of time when it is actually output is
determined by the bus mode (s. below RS-485 bus connection).

Attention:
A started current output cycle (12 seconds) will last to the end and cannot
be interrupted.

The switching input can also be selected directly via an external device,
e.g. insulation monitoring device. The switching input is supplied as well
via the electrically separated supply voltage. The switching input can
therefore be switched via a transistor or a relay output.

Configuration options for the test current release:
E z:l Automatic test current release

Y1 O  Release of the test current output through
Y2 o—/ higher level control or external switch

Y1 ©  Test current release controlled manually
Y2 o via device pushbutton
Terminal Y1/Y2
Release
Device button ||
hs 21 IL
— & || Locating current
injector
Period=12s
ADR Poti = Master —
N M11952
Start via register 10001 —

Switching output

The status of the test current output can be monitored via the switching
output (terminals H, G). The switching output consists of a switching tran-
sistor, which is low-resistance at test current output and otherwise high-
resistance. To generate digital output signals, the switching output must be
connected to an external voltage source via a pull-up resistor.

RS-485 bus connection

Depending on the application the RS-485 bus mode is either master mode
or slave mode. This is set on a 10 step rotary switch.

If the insulation fault location system is part of a Modbus RTU field bus
system, the pulse generator works as a bus slave. With the rotary switch a
free channel in the range of 1 to 9 has to be selected.

If the insulation fault locating system is working independently, the test
current generator works in master mode and the channel selector has to
set to the relevant position.

The rotary switches for baudrate selection of all RR 5886 and RR 5887
devices have to be identical independent of the bus operation mode. The
prefered baudrate is 9600 Baud (rotary switch position 4).

The RS-485 telegrams the locating current injector sends to synchronise
the insulation fault measurement are identical in both bus modes.
Attention:

While in the master mode the output of the telegrams occurs automati-
cally every 12 seconds, in slave mode it occurs as response to a modbus
master request. A pending test current output is announced here in the
user data range of the response telegram.

The insulation fault locators RR 5887, generally working in slave mode,
synchronise themselves by monitoring the RS-485 telegram network with
manual test current output.

The LED "BUS" indicates the device being addressed by a Modbus
Master.

Modbus RTU

For communication between motor controller and a supervising control
the Modbus RTU protocol according to Specification V 1.1b3 is used.

Adress- / Baud rate setting

Pos. Potentiom.
ADR Master| 1 2 | 3] 4|5 6 |7 | 8 9
Adress
Modbus RTU | =~ 101|102 | 103|104 | 105|106 | 107 | 108 | 109
Pos. Potentiom.
BAUD T2 ]8]4]| 5 6 7 8
Bag:u':te 1200|2400 (4800|9600 | 19200 | 38400 | 57600 |115200

Device address and baudrate are only read once after application of the
auxiliary voltage.

Bus Interface

Protocol  Modbus Seriell RTU

Adress 101 bis 109

Baud rate 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 Baud
Data bit 8

Stop bit 2

Parity none

More information about the interface, wiring rules, device identification
and communication monitoring can be found in the Modbus user manual.

Function-Codes

At RR 5886 the following function codes are implemented:

Function- Name Description
Code
0x02 Read Discrete Inputs | Device state read /
Start test current output
0x04 Read Input Register Device state /
Device ID data read
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Technical Data

Auxiliary voltage

Operating voltage U:

Measured nominal voltage U_:

Frequency range:
Nominal consumption:

Monitored network

AC/DC 21 ...66V, 73 ...253V
AC/DC24 ...60V, 85...230 V
AC 45 ... 400 Hz

DC max.3W

AC max. 3.5 VA

Operating voltage U:

DC/AC/3AC 21 ...500V

Technical Data

Vibration resistance:

Climate resistance:

Terminal designation:

Wire connection
Fixed screw terminals
Cross section:

Amplitude 0.35 mm
frequency 10...55 Hz, IEC/EN 60 068-2-6
20/060/04
EN 50 005
DIN 46 228-1/-2/-3/-4

0.2 ... 1.5 mm? (AWG 24 - 16) solid or
0.2...1.5 mm2 (AWG 24 - 16)
stranded wire with ferrules

Measured nominal voltage U: DC/AC/3AC 24 ... 455V

Frequency range:
Rated current range for
insulation test currents: 1..5mA
Maximum test current output: 6.5 mA

AC/3AC 40 ...60 Hz

Test clock/test pause: 2s/3s

Bus

(galvanic separation): RS-485

Switching input

Terminals: Y1, Y2

Connection (passive)

Low-signal: Bridge set / input low resistance
High-signal: Input open / input high resistance

Connection (active)
Voltage range (low/high): ov/12..24V
Max. switching current (24 V): 10 mA

Switching output

Terminals:
Switching output (passive):
Test current output:

H(+), G()
transistor outputs

Output low resistance

(minimal 220 Q via PTC)

No test current output:
Switching voltage max.: 24V
Switching current max. (24 V):10 mA

Output high resistance

Stripping length: 7 mm

Fixing torque: 0.4 Nm

Mounting: DIN-rail IEC/EN 60 715
Weight: approx. 200 g

Dimensions

Width x height x depth:

105 x90 x 71 mm

Standard Type

RR 5886
Article number:

AC/DC 85 ...230 V
0068220
Auxiliary voltage: AC/DC 85 ...230 V
Rated current range for

insulation test currents: 1..5mA
Response sensitivity: 0.5 mA

Maximum test current output: 6.5 mA

Width: 105 mm

Variant

RR 5886/010 AC/DC 85 ...230V

Article number:
Auxiliary voltage:
Rated current range for
insulation test currents: 0.3..1.0mA
Response sensitivity: 0.3 mA
Maximum test current output: 1.0 mA

AC/DC 85 ...230 V

e Width: 105 mm
RS-485 Bus
i Ordering Example for Variants
Terminals: SH, 1, Rb, B, A, Ra
Bus: galvanic separation RR 5886 /0_0 AC/DC85..230V

Gerate Mode
Bus-Master/Slave:
Transmission medium:
Data transmission rate:
Network termination:

General Data

adjustable via rotational switch
twisted, shielded two-wire line (SH)
115.2 kBit/s

Bus termination via

bridges Rb, B and Ra, A

Nominal operating mode:

Temperature range:
Operation:

Storage:

Relative air humidity:
Altitude:

continuous operation

-20...+60°C
-25..+60°C
93% at 40 °C
< 2,000 m

Clearance and creepage distance

rated impulse voltage/
pollution degree:
EMC

Electro static discharge (ESD): 8 kV (air)

HF irradiation

80 MHz ... 2.7 GHz:
Fast transients:

Surge voltage
between

wires for power supply:

between wire and ground:

HF-wire guided:

Interference suppression:

Degree of protection
Housing:

Terminals:

Housing:

4KkV/3 IEC 60 664-1

IEC/EN 61000-4-2

10V/m IEC/EN 61000-4-3
2 kV IEC/EN 61000-4-4
2 kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
oV IEC/EN 61 000-4-6

Limit value class B EN 55011

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

thermoplastic with VO behaviour acc. to
UL subject 94

—
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Auxiliary voltage

Variant

0 = Industrial plants

1 = Rooms for medical purposes
Type



Parameter table

Every slave owns an output- configuration- and actual value table. In these tables it is defined under which address the parameters can be found.

Discrete Inputs:

Register- Protocol- . .
Adress Adresse Name Value range Description Data type Access rights
New test cvcle 0: No test current output
10001 0 Y 0..1 or ongoing test cycle | BIT read
started .
1: New test cycle started

Input Register (Device state and measuring values):

Register- Protocol- i .
Adress Adresse Name Value range Description Data type Access rights
0x0000: no test current
State output or ongoing
30001 0 Test current outout 0...1 test cycle UINT16 read
P 0x0001: new test cycle
started
Sequence Diagram Modbus Control Insulation Fault Location Modbus Control Insulation Fault Detection Telegram Examples
Modbus Request test current output:
Master RR5886 RR5887 6Xh, 02h, 00h, 00h, 00h, 01h, XXh, XXh

| | | Read insulation fault currents (4-channel):
] ! ! 6Xh, 04h, 00h, 04h, 00h, 04h, XXh, XXh

lequest Iocatmg Current Outpyt

output startet

Jocating current insulationfault - R€ad insulation fault currents (8-channel):

location 6Xh, 04h, 00h, 04h, 00h, 08h, XXh, XXh

locating current
output

read insulation fault currents

ion fault currents

output insulall

sequence diagram Modbus control insulation lault loacation
M11931
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System overview

Connection to measuring bus /Profibus gateway

| X .
1 ! ) Profibus Profibus
H Profibus L
i Insulation | Master Slive S‘ﬁve
i monitor !
! |
1 1
I
1
Profi
RR5886 rSO\e;\%JS
T Modbus
| i Master
! Modbus | RS-485________
i Master !
i |
[ H
(optional) RR5887/1 RR5887/2  F---- ‘ |
RR5886 RR5887 L] RR5887
M11934 1 11 1/n
o Insulation fault detection in AC/DC /3AC IT networks in connection with
the insulation fault locator RR 5887 RR5886 RR5887 L_ ] RR5887
e External selection via an insulation monitoring device possible 2 2 el
M11061_b
Connection Examples
3 L1/(+)
L2
== : L
N T L2/(-)
B T e B -9--- PE =emedhomememe e Crozem [PE
— 1 — L1
Us
] v o0 ] v
I: fuse Uy and I: fuse U, and
power coupling: 6A power coupling: 6A
L1 L2 L3 PE L1 L2 L3 PE
OO0 =-=="=: O =0=0"=0"= - OO === O=0-=- = O
I I I I
! | ! I
I I I I
[ RR5886 i | RR5886 |
! | | i
! | I I
1 i i 1
- O -0=0— O =-0=+=:0- O -0O=0O—-! o o - -0 =0
SHJ.RbB.;}A Ra YI Y2 H G Os|-|-OJ_ Y2 H G
Modbus B
Master | Ho-485 RR5887 RR5887
M11936 M11937

3AC network with manual test current output;
EDS measuring bus connection without bus termination
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AC (DC) network with automatic test current output;
RR 5886 is bus master; bus termination on the device



Connection Example

L1/(+)
L2/(-)
— L1 :: __<: :i
N —
i Il
fuse U, andll -
LT consumer consumer consumer consumer
1 2 3 4
A1| A2 L1 2 L3 PE A1 [A2 K1 |11 K2 |12 K3 |13 K4 |14
-—'O'd)' ....... — =O= O === - | -0 0 ==-0-0-=00=-=00C =
I
I . 3
! P! !
1 ] !
i RR5886 P RR5887 !
1 ] !
! P! !
I N !
Helre -0 = =0--0-0-0O—=- -0=-0-- j_. RVQ TR -O0-0--0-Q-—+—
SH L [Rb B [A |Ra Y1 [Y2 G SH L Rb [B |A |Ra X1 X2 G
RS-485
Al | A2 Y1 |Y2
r ———— = . _i
' I
' ?
i LK5896 N
. o
' I
(e e WY @ Wi WP —
- |L+ [PE |KE
L1/(+)
L2/(-)
PE - ---- r _7_7l7j _____________ T T S e ,\; 11_80_6__3 _____

RF: insulating failures resistance

Insulation monitoring and insulation fault detection with 4 connected current transformers in a AC (DC)- network with subdistribution - insulation fault
detection can be controlled by the insulation monitor /LK 5896); ALARM MEMORY active, i.e. alarm states are stored; bus termination of the first and
last device on the RS-485 bus.
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Connection Example

L1/(+)
L2/(-)

i & (S & O
N — — RFE

[] fuse U, and I::I [:I
power coupling: 6A
consumer consumer consumer consumer
1 2 3 4
A1|A2 L1 2 L3 PE A1 [A2 K1 |11 K2 |12 K3 |13 K4 |14
= O = -0 =O0="-0O="=0-" - -0 0= =00 =00 =00~
1 1
| I 1
I Pl !
I P !
1 RR5886 P! RR5887 !
I ) !
1 |
1 | I |
1 | 1

| I
: .
i RNS897/010
! i
1

VSG1TL(+) T L(-) [vs62 PE1[ PE2

VSGT{L(+) LL(-) | vs6

I
! RP5898
I

"

’ 'TLTH')' = Pep
L1/(+) .

L2/(-)

PE oo @ — — @ mm i O U PP PSPPI i
77177_ M11804

RF: insulating failures resistance

0.0 — . __O_O0.0_ _O_O_.O’j)_ iV g P — _O_O_0.0._._' :
SH L [Rb |B A |Ra YI [Y2H G SH L Rb (B A |Ra Xt X2 H G ;
q i

RS-485 :

Insulation monitoring and insulation fault detection with 4 connected current transformers in a AC (DC)- network with subdistribution - insulation fault
detection can be controlled by the insulation monitor (RN 5897/010); bus termination of the first and last device on the RS-485 bus.
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Connection Example

L1/(+)
L2/(-)

L1/(+)
L2/(-)
PE

€

(e

L1 E — —
N <~ 1(:
Il
fuse U, and
power coupling:6A
consumer consumer consumer consumer
1 2 3 4
A1[ A2 L1 2 L3 PE A1 |A2 K1 (11 K2 |12 K3 |13 K4 |14
~ OO === -0==0=-0="=0-7 0O0=-00==00=0VO=- =00 -
RR5886 RR5887

RF: insulation failures resistance

Insulation fault location via Modbus control with external master.

. — e ()r e - —— 0.0_ _O_O_ .Oj_(?_(f ..... _O_O_O O._ —_
SH L |Ro [B A |Ra H G SH 1 Rb (B A |Ra X1 X2 G
RS-485
A1 [ A2 Y1 |y2 B A
03T T B S 0
: i ! i
- - 1
| LK5896 ? HM OI Modbus RTU [
: ) Master |
1 “G ]
. | . |
! i ! i
(. .O _O' O ......... e e o b o h e - . —
- |L+ [PE |KE
”J”_ M11940
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0269248

Installation- / Monitoring Technique

VARIMETER EDS
Insulation fault locator

RR 5887

e

S 20000000

22
Iy
S

| ot B
g - -

4-channel design

Product Description

The locating current generator RR 5886 in connection with the insulation
fault locator RR 5887 monitors and localises insulation faults in complex
AC/DC networks (IT systems). The external current transformers work
independently of each other, calibrate themselves and are simply con-
nected to the measuring channels of the insulation fault locator RR 5887.
The number of measuring channels is increased by combining several
insulation fault locators via a RS-485 bus connection. The search for
insulation faults in extensive networks can be refined in this manner.
Two different alarm levels facilitate the timely detection of a dangerous
insulation state. The devices are operated easily and intuitively thanks to
automatic balancing and a clear layout of the setting elements. The early
detection and localisation of insulations faults permits their quick and
targeted correction. As user you will benefit from the operating reliability
and high availability of your system.

é ®
DOLD
Your Advantages

* Quick correction of insulation faults in complex power networks
¢ Universal auxiliary voltage range
e Easy operation

Features
¢ Insulation troubleshooting in AC, DC and AC/DC networks (IT systems)
in connection with the insulation fault locator RR 5887 according to
DIN EN 61557-9 (VDE 0413-9):2009 and DIN EN 61557-1 (VDE 0413-1)
* Insulation coordination according to IEC 60664-1
¢ Connection of max. 4 or 8 measuring current transformers depending
on the design
¢ RS-485 bus connection to synchronise the test current analysis and
optionally for the connection to the Modbus RTU field bus
Status output of insulation fault detection via external switching output
Memory characteristics adjustable via bridge X1-X2
Collective signalling relay to output preliminary warning and alarm states
Pushbutton for manual reset of alarm states as well as testing of
measuring current transformers and their calibration
Terminal connection for the storage of alarm states
¢ Width: 105 mm

Approvals and Markings

Cce

Applications

* Insulation fault detection in complex AC/DC networks
¢ Industry, shipbuilding, plant engineering, PV systems
¢ Quick fault correction of insulation faults in medical facilities

Function Diagram

RR5886 positive
Prifstromausgabe
negative
/' Priifstromausgabe

T T t
RRSBST! ILI

E i positive E i negative

| \ Priifstromauswertung " Priifstromauswertung

i | i i

! I . . t

t t+2s t+5s t+7s

M11056

Indication

green LED "ON":
yellow LED Kanal 1..4:

On, when supply connected

Pre-warning: Display of an insulation fault current
> 1 mA in the corresponding channel

Alarm: Display of an insulation fault current > 5 mA
in the corresponding channel

Indicates RS-485 bus activity

red LED Kanal 1..4:

yellow LED ,BUS*:

Circuit Diagram

I_ ----------- —|K1|I1|K2|I2|K3|I3|K4|I4|—_

1
1
1
[y S .
1
12 |14 22 |24 |

|

5

SH|J_|Rb| B | A

]

X1|X2| H|G||11|12|14|21|22|24|-‘

M11055 a

Connection Terminals

Terminal designation Signal description
Al(+), A2 Auxiliary voltage AC or DC
K1..K4/11..14 Current transformer measur. channel
SH, GND, Rb, B, A, Ra RS-485 Bus (galvanic separation)
X1, X2 Switching input
Alarm storage
G.H Status switching output
' Insulation fault detection
11,12, 14 Indicator relay prewarning
(changeover contact)
21,22, 24 Indicator relay alarm
(changeover contact)
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Notes

Switching input

The device is equipped with a switching input (terminals Y1, Y2), which
can be furnished either with a simple wire bridge or selected actively as
digital control input from an external device with max. 24 V DC.

The input is low-active, i.e. when applying a low-level, the function "ALARM
MEMORY" is active, otherwise it is inactive.

If the function is active, no prewarning/alarm states are reset following an in-
sulation fault locating cycle. A reset takes place only after pushing the "Alarm
reset/ Test/ Transformer calibration" button for at least 2 sec.

ALARM MEMORY active
X1
X2 - Alarm states are preserved
- Manually resettable via pushbutton
X1 © ALARM MEMORY inactive
X2 o - Alarm states are updated after each measuring cycle

Switching output
The device is equipped with a transistor switching output (terminals G, H),
which is protected by a series-connected PTC (RN = 220 Q).

In the idle state, the output is high-resistance. During insulation fault
detection, the output is low-resistance (RN) and delivers a low-level in
conjunction with a series resistor and an external voltage source.

RS-485 bus connection

The insulation fault locator RR 5887 generally works in slave mode.

It synchronises itself independently with the test current output by mo-
nitoring the RS485 telegram. All connected insulation fault locators RR
5887 work in parallel and independently from each other.

If the insulation fault location system is part of a Modbus RTU field bus
system for every device a free bus address has to be selected via a 10-step
rotary switch. In case of need a Modbus Master can read out insulation
fault current values from the connected devices with a resolution of 0,5 mA.

If there is no external bus connection, the bus address has no special
meaning and the position of the rotary switch is arbitrary. The rotary swit-
chesforbaudrate selection of all RR 5886 and RR 5887 devices have to be
identical independent of the bus operation mode. The prefered baudrate
is 9600 Baud (rotary switch position 4).

The RS-485 LED is permanently on during the insulation fault detection
and bus activity.

Function

Influence of discharge capacities

The insulation fault locator is also able to perform reliable measurements
under the influence of discharge capacities up to a certain size. The in-
fluence of discharge capacities depends on the insulation resistance and
the mains voltage. Reliable detection of insulation resistance is ensured
up to a discharge capacity of 1 pF.

Thelowerthe mainsvoltage, the greaterthe permissible discharge capacity
may be. For example, with mains voltages of 50 V, 20pF and more can
also be processed without problem.

Insulation fault detection is no longer possible if the influence of the
discharge capacities becomes too great. The measuring result may be-
come poorer, in addition, when the discharge capacities are distributed
unevenly in the network.

However, the symmetry relationships of the insulation fault resistances
themselves do not affect the quality of the measurement.

Attention:

Ifinsulation faults are present between several conductors and PE, mains
compensation currents flow through the insulation fault resistances over-
laying the actual insulation fault currents. The measured insulation fault
current can be reduced by half here in the extreme case.

If several insulation faults occur simultaneously in a network, the test
current is divided among the individual fault branches. Depending on
the fault resistance, it may happen that the maximum test current is not
sufficient to address all detectors. To prevent such insulation faults from
remaining undetected, itis recommended to position a currenttransformer
in the main branch of the monitored network, which reliably detects the
overall insulation fault.

Common operation of insulation monitorandinsulation faultlocation
system

Insulation monitoring and insulation fault location are often used in ad-
dition (s. connection example). As a rule, an insulation monitor detects
an insulation fault and then controls an insulation fault location system
that locates the fault. During localization, the insulation monitor should
temporarily stop his monitoring activity in order to avoid erroneous measu-
rements caused by the localization system. With a connection according
to the connection example, the insulation fault location system itself is
not affected by the presence of the insulation monitor.

Current transformer calibration

Current transformer calibration is performed after switching on the device
or after pushing the "Alarm reset/ Test/ Transformer calibration" push-
button to compensate tolerances of the magnetic material of the current
transformers and the resulting differences of the magnetic amplification.

Insulation fault measurement in AC/DC networks

If an alternating current network, containing a downstream rectifier, is
monitored, insulation fault detection can also be performed in the direct
voltage circuit if the discharge capacities in this circuit are not too high.
Because fault detection can be performed simultaneously in two different
network forms — alternating current network and direct current network
— the indications displayed for prewarning and alarm are quantitatively
valid only for the network form set with the rotary switch. The network
form not set will deliver results deviating by the factor 2. However, they
can still be analysed in terms of their tendency, i.e. a potential insulation
fault is still indicate.

Insulation fault current display

The locating current injector takes the power for the test current from the
monitored network itself. Insulation fault current measurements are ne-
arly identical both for AC and DC networks. However, a difference in the
level of the test current is obtained through the network form itself. With
AC networks, the test current is only half the value as with DC networks.
With 3AC networks, the factor is 0.67. These differences are taken into
account when determining the level of the insulation fault current and with
the display of the alarm values.
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Modbus RTU

For communication between motor controller and a supervising control
the Modbus RTU protocol according to Specification V 1.1b3 is used.

Adress- / Baud rate setting

Pos. Potentiom.
ADRiox | O | 1|2 |3 |45 |67 |8]09
Adress
Modbus RTU 100 | 101 | 102 | 103|104 | 105 | 106 | 107 | 108 | 109
Pos. Potentiom.
BAUD T2 ]8]4]|5 6 7 8
Bag:ur:te 1200 {2400 | 4800 [ 9600 | 19200 | 38400 | 57600 |115200

The device address and baudrate are only read once after application of
the auxiliary voltage.

Bus Interface

Protocol  Modbus Seriell RTU

Adress 100 bis 109

Baud rate 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 Baud
Data bit 8

Stop bit 2

Parity none

More information about the interface, wiring rules, device identification
and communication monitoring can be found in the Modbus user manual.

Function-Codes

At RR 5887 the following function codes are implemented:

Function- Name Description
Code
0x04 Read Input Register Device state /

read current transformer
state and insulation fault
currents

Indication of alarm and functional states

Indication of alarm states

The display of an alarm state as well as the response of the corresponding
common alarm signalling relay act at least for the duration of a measuring
cycle (12 sec). The alarm state is cancelled again when the respective
threshold of the insulation fault current, under consideration of a defined
hysteresis, is fallen below again.

The switching terminal "ALARM MEMORY" must be equipped if the alarm
state shall persist permanently.

The response threshold for the insulation fault current does not depend
on the network form chosen.

Prewarning

Response threshold: 1mA

Indication:
Common alarm relay:

Hysteresis for return:
Duration of the alarm state:

Alarm

yellow LED continuously on

Collective signalling relay "Prewarning”
responds

0.1 mA

Until response threshold if fallen below

Response threshold:
Indication:

Common alarm relay:
Hysteresis for return:

5mA

rote LED leuchtet dauer-rot

Collective signalling relay "Alarm" responds
0.5 mA

Duration of the alarm state:  Until response threshold if fallen below

No insulation faults present

Indication: The yellow LED briefly (200 ms) lights
after the measuring cycle has been

completed

Display of current transformer faults

The insulation fault locator does not feature any control elements for setting
the completion of current transformers. For this reason, the device must
detect the presence of transformers independently. This happens together
with the transformer calibration after switching on the device or after pushing
the "Alarm Rest/ Test/ Transformer calibration" button.

The device can detect both, a transformer short circuit and a broken
supply line (open transformer contact) individually for each channel.

The check for transformer faults is cyclically repeated after an insulation
fault measurement has been completed allowing a transformer fault to be
detected also under ongoing operation.

Short circuit at current transformer

red LED flashes
Until the short circuit is resolved

Indication:
Duration of indication:

Indication detected/interrupted measuring current transformer

Indication:
Duration of indication:

yellow LED flashes

Until current transformer test is
completed or open current transformer
connection is closed again

Indication of invalid insulation fault measurements

If the value determined for the insulation fault current is invalid, e.g. be-
cause of excessive discharge capacities, or the direction of line routing
through the current transformer is wrong, this condition is also indicated.

Indication:
Duration of indication:

yellow LED flashes

Until a valid measured value is

determined again or the line direction
through the transformer was turned around
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Indication of alarm- and function states

Summary: Indication of alarm- and function states

Operation State of Insulation failure | Indication
transducer current Ifs
Measuring Transducer Prewarning: yellow LED
operartion connection Ifs > 1 mA continuously on
ok Alarm: red LED
Ifs > 5 mA continuously on
no yellow LED
Insulation failure: | Briefly lights at
Ifs <1 mA the end of the
measuring cycle
Measurement yellow LED
value invalid flashes
short circuit at red LED
transducer flashes
breaking at yellow LED
transducer flashes
Transducer No indication
not connected
Transducer Transducer red LED
Test/ calib- connection flashes
ration Transducer yellow LED
detected flashes

Technical Data

Auxiliary voltage

Operating voltage U,:
Measured nominal voltage U, :
Frequency range:

Nominal consumption:

Monitored network

AC/DC 21 ...66V, 73 ...253V
AC/DC 24 ..60V,85...230V
AC 45 ... 400 Hz

DC max.3W

AC max. 3.5 VA

Operating voltage U,:
Measured nominal voltage U :
Frequency range:

Rated current range for
insulation test currents:
Maximum test current output:
Response sensitivity:

Bus

(galvanic separation):

DC/AC/3AC 21 ...500 V
DC/AC/3AC 24 ...455V
AC/3AC 40 ...60 Hz

1..5mA
6.5 mA
0.5 mA

RS-485

Measuring current transformer

Terminals: K1, 11 ... K4, 14
Measuring current transformer: ND 5017
Burden: 180 Q

Rated voltage: 500V

Rated frequency: 40 ...60 Hz
Response sensitivity: 0.2 mA
Measuring range: 0.5...10mA
Number of measuring channel: 4

Switching input

Terminals: X1, X2

Configuration (passive)
Low-level:

High-level:
Configuration (active)

Bridge set / input low resistance
Input open / input high-resistance

Voltage range (low/high): ov/12..24V
Max. switching current (24V): 0.5 mA
Switching output

Terminals: H(+), G(-)

Switching output (passive):
Test current output:

No test current output:

transistor outputs
QOutput low resistance
(minimal 220 Q via PTC)
Output high resistance

Switching voltage max.: 24V

Switching current max. (24 V):10 mA

RS-485 Bus

Terminals: SH, 1, Rb, B, A, Ra
Bus: galvanic separation

Transmission medium:
Network termination:

twisted, shielded two-wire line (SH)
Bus termination via
bridges Rb, B and Ra, A
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Technical Data

Connection alarm signalling relay

Output:
Contact material:

Measured nominal voltage:
Limiting continuous current

(l,, max):
Switching capacity
to AC 15

NO contact:

NC contact:
Elektrical life

to AC 15

at 3 A, AC 230V:
Short circuit strength
max. fuse rating:
Mechanical life:

Terminal designation relay:

2 changeover contacts
AgNi + 0.3 ym Au
AC/DC 24 ... 240V

2x5A
3 A/AC 230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1

2 x 10° switching cycl. IEC/EN 60 947-5-1

6AgG/gL IEC/EN 60 947-5-1
> 20 x 10° switching cycles

Prewarning:

General Data

Alarm:

M11062

Nominal operating mode:

Temperature range:
Operation:

Storage:

Relative air humidity:
Altitude:

continuous operation

-20..+60°C
-25..+60°C
93% at 40 °C
< 2,000 m

Clearance and creepage distance

rated impulse voltage/
pollution degree:
EMC

Electro static discharge (ESD): 8 kV (air)

HF irradiation

80 MHz ... 2,7 GHz:
Fast transients:

Surge voltage
between

wires for power supply:

between wire and ground:

HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection
Fixed screw terminals
Cross section:

Stripping length:
Fixing torque:
Mounting:
Weight:

Dimensions

4kV/3 IEC 60 664-1

IEC/EN 61000-4-2

10V/m IEC/EN 61000-4-3
2 kV IEC/EN 61000-4-4
2 kv IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
0V IEC/EN 61 000-4-6
Limit value class B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

thermoplastic with VO behaviour acc. to
UL subject 94
Amplitude 0.35 mm
Frequenz 10...55 Hz, IEC/EN 60 068-2-6
20/060/04
EN 50 005

DIN 46 228-1/-2/-3/-4

0,2 ... 1.5 mm? (AWG 24 - 16) solid or
0.2...1.5mm2 (AWG 24 - 16)
stranded wire with ferrules

7 mm

0.4 Nm

DIN-rail

approx: ca.225g

IEC/EN 60 715

Width x height x depth:

105x90 x 71 mm

Standard Type

RR 5887.12 AC/DC 85 ... 265V
Article number: 0068221
¢ Auxiliary voltage: AC/DC 85 ...230 V
* Rated current range for
insulation test currents: 1..5mA
e Maximum test current output: 6.5 mA

* Response sensitivity: 0.5 mA
¢ Prewarning
Hysteresis: 0.1 mA): 1.0 mA

e Alarm (Hysteresis: 0.5 mA): 5.0 mA
e Width: 105 mm

Variant

RR 5887.12/010 AC/DC 85 ...265V

Article number:

¢ Auxiliary voltage:

¢ Rated current range for
insulation test currents: 0.3..1.0mA

e Maximum test current output: 1.0 mA

AC/DC 85 ...230 V

* Response sensitivity: 0.3 mA
* Prewarning
Hysteresis: 0.1 mA): 0.5 mA

¢ Alarm (Hysteresis: 0.1 mA): 1.0 mA
¢ Width: 105 mm

Ordering example

RR 5887 .12/0__ AC/DC85...230V

L

Auxiliary voltage

0: 4-channel
1: 8-channel

0: Industrial plants

Contacts

Type
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Parameter table

Every slave owns an output- configuration- and actual value table. In these tables it is defined under which address the parameters can be found.

Input Register (Device state / prozes data):

Register- Protocol- i .
Adress Adresse Name Value range Description Data type Access rights
0: Insulation fault detect.
State inactive
30001 0 Insulation fault 0...1 1: Insulation fault detect. | UINT16 read
detection done/ insulation fault
currents valid
0x0004: 4-channel variant
30002 1 No. of channels 4..8 0X0008: 8-channel variant UINT16 read
30003 2 Max. insulation fault | 1 ... 5 Max. insul. fault in mA UINT16 read
0x0000: DC
30004 3 Network form 0...2 0x0001: AC UINT16 read
0x0002: 3AC
MSB:
0x00: Transformer not
connected
0x01: Transformer
connected
30005 0x0004 State 0x02: Prewarning
Current transformer | 0x0000 ... 0x20FF | 0x04: Alarm UINT16 read
0x0007 : -
30008 1...4 0x10: Short circuit
0x20: State of transform.
unknown/faulty
LSB:
Insul. fault current x 0.1 mA
(OxFF: invalid meas. value)
MSB:
0x00: Transformer not
connected
0x01: Transformer
connected
30009 0x0008 State 0x02: Prewarning
Current transformer | 0x0000 ... 0x20FF | 0x04: Alarm UINT16 read
0x000B : -
30012 5..8 0x10: Short circuit
0x20: State of transform.
unknown/faulty
LSB:
Insul. fault current x 0.1 mA
(OxFF: invalid meas. value)
MSB:
Bit7...0 *)
0x0000 Alarm occured in current
30013 0x000C Alarm memory trans.formator 8.1 UINT16 read
OXFFFF LSB:
Bit7..0
prewarning occured in
current transformer 8 ... 1

*) The stored alarm states remain until reset by the alarm push button.
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Sequence Diagram Modbus Control Insulation Fault Location Modbus Control Insulation Fault Detection Telegram Examples

Modbis Request test current output:
Master RRS886 RR3887 6Xh, 02h, 00h, 00h, 00h, 01h, XXh, XXh
- i i Read insulation fault currents: (4-channel):
— quest || : :

6Xh, 04h, 00h, 04h, 00h, 04h, XXh, XXh

insulationfaut - Read insulation fault currents: (8-channel):
location 6Xh, 04h, 00h, 04h, 00h, 08h, XXh, XXh

locating current
output

read insulation faylt currents

output insulation fault currents

1
sequence diagram Modbus control insulation lault loacation

M11931
System overview Connection to measuring bus /Profibus gateway
[ . .
| ! : Profibus Profibus
| Profibus L
i Insulation | Master Sle11ve S\ﬁve
i monitor !
' i
1 I
Ll
1
Profib
RR5886 v
T Modbus
! 1 Master
' Modbus | RS-485________
i Master !
’ !
L__ B
(optional) RR5887/1 RR5887/2  f---- ‘ |
RR5886 RR5887 L_ RR5887
M11934 1 1/1 /n
o Insulation fault detection in AC/DC /3AC IT networks in connection with
the insulation fault locator RR 5887 RR5886 RR5887 L] RR5887
o External selection via an insulation monitoring device possible 2 21 2
M11061_b
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Accessories

Measuring current transformer ND 5017/024

e The Measuring current transformer ND 5017/024 is designed for
DIN rail mounting or screw-type mounting
* Mounting on the top-hat rail may be done horizontally or vertically

75
@24 24
0 e e e | e — ~
10
<
Lo
10
[ -
- i inm ]
[ —1T [h;}‘: T =
M11349
25
4,2
[ B
f 1
2 (I | =
Lo K —
< <
Technical Data
Rated voltage: 500V
Rated nominal voltage: 1A
Rated transformation ratio: 1 :3000
Burden: 180
Rated frequency: 40 ...65 Hz
Temperature range: -20...+60°C
Rated impulse voltage/
pollution degree: 4kV/3

Housing:
Vibration resistance:

Climate resistance:
Wire connection
Single wire
>0.75mm?:

> 0.75 mm? twisted:
Cable shield > 0.5 mm2:

DIN rail mounting:
Screw fixing:
Fixing torque:
Weight:

Dimensions

thermoplastic with VO behaviour acc. to
UL subject 94

Amplitude 0.35 mm

frequency 10...55 Hz, IEC/EN 60 068-2-6
20/060/04

upto1m

upto10m

upto25m

(Shield on one side on I-conductor and not
to be earthed)

integrated clips for vertical and
horizontal mounting

M3 or M4

max. 0.8 Nm

97 g

Width x height x depth:

105x90 x 71 mm

Measuring current transformer ND 5017/070 (on request)

L
L1
2D B
10
I |-
10
[ —
e s == I
M10979_b
]
=
L L

for DIN rail mounting or screw mounting

ND 5017/070 oD| L|H|/HI|B|C|F|k]|E]|G
Dimensions/mm 70 |111]|110|115| 32 | 37 | 55 | 4,2 | 50* | 74"
Weight / g approx. 220

*) Drill tolerance for screw mounting: + 0.5 mm

Mounting instructions for screw mounting

High forces when mounting may damage the current transformer fixtures.
The fixing clips are designed to support the current transformer. Forces
that are applied by the cable running through the current transformer can
only be tolerated within limitations.

During installation and afterwards please make sure that the wires are
led through the current transformer without applying pressure and remain
stable in that position.
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Connection Example

L1/(+)
L2/(-)
(O
T O 5[,
N = A
; i iy
fuse U, and 1
power coupling: 6A 1
COHSWUWE[ COHSZUWE[ COHS:;JWE[ COHS‘;JWE[ :
A1| A2 L1 2 L3 PE A1 |A2 K1 |1 K2 |12 K3 |13 K4 |14 :
I.o..d). ....... -O- - O == = | _'O'O‘_‘_O'O"_'OO_'_'O'O"_‘I :
I . i i
! 0! Lo
| ! b
i RR5886 . RR5887 [
1 | | ;
! P! o
! ] 1 :
Heolre) -0 = =00-0-0O—-} ._O_Q_._Qj_. O — e — -O0=-0--0-Q-—- =" :
SH L |Rb (B A |Ra Y1 [Y2 G SH 1 Rb |B A |Ra Xt X2 [H |G i
L i
RS-485 :
A | a2 Y1 |v
!_ O ———— _i :
1 i ;
1 (P ;
i LK5896 é“M g
1 i G :
I i :
[Ige Wilig Hill g Wiy PRI :
- |L+ |PE |KE i
L1/(+) i
L2/(-) i

PE --=-=--- (SooodSememememememoss P g PP I
77177 M11806_a

RF: insulating failures resistance

Insulation monitoring and insulation fault detection with 4 connected measuring current transformers in a AC (DC)- network with subdistribution - in-
sulation fault detection can be controlled by the insulation monitor /LK 5896); ALARM MEMORY active, i.e. alarm states are stored; bus termination
of the first and last device on the RS-485 bus.
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Connection Example

L1/(+)
L2/(-)
— L1 __<: 1: __<2 <:
N — —
[ 11l
fuse U, and
H power coupling: 6A
CDHSWUmEf COHSZUIT]Ef COﬂSéJmEf COHSEWEW
A1| A2 L1 2 L3 PE A1 [A2 K1 (11 K2 |12 K3 |13 K4 |14
= OO === -0 =O= -0 ="=0O="= : - 00 = =00 =00 =00 -,
| 1! b
I Pl !
1 | ! !
1 RR5886 P! RR5887 !
! P! !
! P! :
. I |
I.o..o. . - . -—-—O—-O--O--O-—-I .@-o...oj-. Ve T — -O0=-0-0O-0O-—-=
SH L [Rb |B A |Ra YI [Y2H G SH L Rb (B A [Ra Xt X2 H G
L
RS-485
ML 2 J;Y? .J;Y?_
4 I
' i
1 RN5897/010 ]
' i
D 00 O e e O
VSG1|L(+) | L(-) | VSG2 PE1|PE2
VSGTL(+) |L(-) LVSG
— " —O— =
! |
! RP5898 |
! |
L. -TU_H.)_ - 'OLZ(_—)
L1/(+) .
L2/(-)
PE ------- "._.7_7.17; ............................. P M 11_80_4 ______ I

RF: insulating failures resistance

Insulation monitoring and insulation fault detection with 4 connected current transformers in a DC/AC network with subdistribution - insulation fault
detection can be controlled by the insulation monitor (RN 5897/010); bus termination of the first and last device on the RS-485 bus.

145



Connection Example

L1/(+)
L2/(-)
- t (2 <: C: <:
N — —
i ] ]
fuse U, and
power coupling:6A
conswumer conszumer COHS;WEI cons:mer
A1| A2 L1 2 L3 PE A1 |A2 K1 (11 K2 |12 K3 |13 K4 |14
OO === =0 0= 0= =01 0V 00T 00 =00 00T
I | !
I ] !
| ! !
| RR5886 | RR5887 !
I C !
) [ 3
! P! !
| ol !
-0O- . _—O )= O..o._.l ._O_O_..Qj_.(?j) ..... —O=0O=- O+ Qv ==
SH L [Rb |B |A |Ra H G SH L Rb |B |A |Ra X1 X2 G
L
RS-485
At | A2 (Lw _J;{Z (L (L B (LA_
!_. . — - . _i l_ . _._.O._._ ._i
! i ! i
! P © M RT i
i LK5896 X . ot
1 :- G ? ]
. | . |
! I ! I
. O g Wi YRR b e
- [L+ [PE [KE
L1/(+)
L2/(-)
PE L 77177_ M11940

RF: insulation failures resistance

Modbus control insulation fault detection with external bus master
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0268581

Monitoring Technique

VARIMETER PRO
Multifunction Measuring Relay
MK 9300N, MH 9300

DOLD

MK 9300N

Product Description

The universal measuring relays MK 9300N / MH 9300 of the VARIMETER
PRO series monitor up to 9 parameters simultaneously. These are under-,
over-voltage, voltage range, voltage asymmetry, under-, overcurrent, cos phi,
effective-, apparent- and reactive power, frequency and phase sequence,
The measurement in 3-phase or single-phase systemes is very simple and
without extensiv wiring. Because of the menue structure the multifunctional
measuring relays can be used easyly and intuitively.

The early detection of up-coming break downs and preventive maintenance
avoid expensive damages. As user you profit from the reliability and avai-
lability of your plant.

Function Diagram

U,

>|
Hyst

_____________________ o t

1
14

M10624

Example: overvoltage monitoring with closed circuit operation

Your Advantage

Min-, Max. value or window monitoring

Simultaneous monitoring of up to 9 different parameters
Simple configuration and fault diagnostic

Different fault indications

Large measuring range 3 AC 24 ... 690 V

Auxiliary voltage ranges DC 24 V, AC 230 V or AC/DC 110
Early detection of irregular states

Space and cost saving

Reduced wiring

Features

Multifunction measuring relay acc. to EN 60255-1
Voltage monitoring (1- and 3-phase)

Current monitoring

Frequency monitoring

Power factor cos phi

Phase sequence, phase failure, asymmetry
Effective-, reactive- and apparent power

Start up delay, on delay

Adjustable hysteresis 0.2 ... 50 % of response value
Manual reset

LCD for indication of the measuring values

Relay output

MK 9300N: 1 changeover contact

MH 9300: 2 x 1 changeover contacts

Relay function selectable (energized/de-energized on trip)
As option with plugable terminal blocks for easy exchange
of devices

- with screw terminals

- or with cage clamp terminals

MK 9300N: Width 22,5 mm

MH 9300: Width 45 mm

..400V

More Information

e MK 9300N

The MK9300N has 1 relay output.
Monitoring parameters can be set independently

 MH 9300

The MH 9300 has 2 relay outputs.
Monitoring parameters can be set independently

Each monitoring function can be assigned ro relay 1 and /or relay 2

Approvals and Markings

qOvED 5,
+ "o,
& <,

Th

)

DNV-GL

e

DNVGL.COM/AF

Applications

Monitoring of single and 3-phase loads

Emergency power supplies

Voltage dependent switching at under- or overvoltage
Voltage monitoring of portable equipment

Motor protection on Phase failure

Transformer protection on asymmetric load
Frequency monitoring on inverter outputs
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Circuit Diagrams

Setting

| s e L s | s | |
ol I E08
il L (R0 N2 ] B DT k [L1i L2 B === 1 O O
i L | 00 &
! 11 i I 11 2 i g%@@
| ! )
! . I I o L | Display "Rel.2" active Error memory 1 active
I : I . .:H:.ﬁ.p:”g MHO30
| 12 114 1 : 12 114 22 124 I ( .'L_Lilj_,!!;_.l Error memory 2 active
: I I ;  Display ‘Rel1" active —/L /—
Lo Qi |12|1e] F-=- lo— e —{11]|12]14| |21 22| a| to=-—- - \\L_\ ~ e
M10140 Rel1 Rel2 Sp1 Sp2 ||_— Change to setup mode (3...65)
#D0LD L —
Selection of P G|
Functions/Setting and
MK 9300N.11 MH 9300.12 measuring values OIRC Change to Run mode (3...6s)
BiE 0063631 [T
Connection Terminals @@@Q @@@ [ LED status indication
2 — 2L » L
Terminal designation Signal description
Al (+), A2 Auxiliary voltage AC or DC e
L1/, L2, L3 Voltage measuring input AC
L1/i, k Current measuring path AC 110933 2
11,12, 14 Indicator relay (C/O contact)
21,22,24 Indicator relay (C/O contact)
Function Indicators

After connecting the auxiliary supply to terminals A1-A2 the startup delay
disables the monitoring function so that changes on the input have no
influence on the relay output of the VARIMETER PRO. The device is in
display (RUN) mode and continuously measures the actual values. The
buttons (4) and (¥) toggle between the different values. Pressing @ for
more than 3 sec starts the input mode.

One or more measuring values can be assigned to the relay output. If the
setting value of at least one function is exceeded the relay switches and
the display indicates this state. The display is inverted, flashes and shows
measuring function and fault.

The fault memory is selectable
With button @ the fault memory can be deleted.

On the unit MH 9300 it is possible to assign different values to the different
relays so one can be used as pre-warning and the other as alarm output.
Relay output 1 switches when actual value exceeds the pre-warning set-
ting of at least one assigned measuring function.

If a second setting assigned to relay output 2 with the same measuring
function the unit gives an Alarm signal.

Remarks

To provide correct function the measuring voltage on L1/L2 has to be at
least 20 V.

Due to the measuring principle a symmetric load on all 3 phases as you
have it usually with motors.

The unit can also be used for single phase monitoring by bridging terminals
L2 and L3. The display shows U instead of U_ /U __ .

Overload within the current range is indicated by fast flashing of the LED.

The LED indicate the state.
green LED U : on, when auxiliary voltage present
red LED (flashes) at overload at current path

orange LED: No measurement, unit in input mode

Cursor LCD Display

Rel.1 Rel?2 Sp1 Sp?2

I— Active manual reset

Manual reset activated: flashes when me-
mory mode is ON and relay in failure state.

Reset with button "

Contact state of the output relays
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Operating

() UP / (3) DOWN

Display (Run) - Mode
After power up the relay is in display (Run) mode.

@® @ scrolls the display to show one of the 10 possible values.

If a values exceeds the setting, the values is indicated flashing on inver-
ted display. In the case of a fault display the display always returns to the
fault value after pressing (4 (B . If voltage is missing on the measuring
input some values cannot be calculated and a no value is shown.

Input-Mode

The measurement is interrupted, the relays are in failure state and the
indicator LED has orange color

@® ® Selection of parameters and setting of thresholds.

() ENTER

Display (Run) - Mode:
Manual reset, when manual reset is selected for output relay
Reset works only when fault is removed

Input-Mode:

- Shifts cursor to the right

- Saves the value no-voltage safe

- Pressing for more than 3 sec: Change to display (Run) mode.

@ Esc

Display (Run) - Mode
- Pressing for more than 3 sec: Change to input mode

Input-Mode:

- Shifts cursor to the left
- Leave setting without saving

LCD-Display

Rel Rel.2 Spi Sp2

Rel1 Rel.2 Spi Sp2

Rel1 Rel.2 Spi Sp2

Rel1 Rel.2 Sp1 Sp2

Setting of response values

< Fault, when value drops under set point
> Fault, when value exceeds set point
OFF  measurement disabled

If the adjusted threshold of at least one measuring function is exceeded,
the corresponding relay output switches after the selected time delay tv
and the fault is indicated on the display.

Manual reset can be activated or de-activated and is operated with @
on the unit.

Adjustable Parameter

Limit values for Rel.1 and Rel.2 Factory
Selectable with buttons () (¥). setting
Response value undervoltage,
U.... |Lowestphase to phase voltage OFF
(Undervoltage relay)
Response value overvoltage,
U_.. |Highest phase to phase voltage L1, L2 or L3 440V
(Overvoltage relay)
Response value voltage asymmetry,
Asym: Percentage of highest to lowest phase to 20 %
phase voltage
(Asymmetry relay)
Ik Response value current at current path L1 > 800A
(< under- / > overcurrrent)
Response value phase displacement between
Cos-¢: | current and voltage OFF
(< under- / > overload monitor)
Response value effective power 3-phase
.| Independent of phase sequence switches at
P: ) OFF
adjusted value also at reverse power
(< under- / > overload)
S: | Response value apparent power 3-phase (< />) OFF
Q: | Response value reactive power (< / >) OFF
. Response value frequency (range 1 ...400 Hz)
f: OFF
( < under / > overfrequency)
Hyst: | Hysteresis 0.2 ... 50 % of response value 4.0 %
tv: On delay for relays (0 ...10 sec) Os
Phseq: | Monitoring phase sequence (ON / OFF) ON
A/ R: | Seting open- / closed circuit operation R
Sp: | Error storage ( ON / OFF ) OFF
Response values can be deactivated. (OFF)
Further Setting Parameter
) Factory
Selectable with buttons (4) (¥). setting
t Start up delay, when auxiliary voltage connected 02s
* 1(0.2..10 sec) in steps of 0.1 s )

Restore Factory Settings

(Restore factory settings)

Before auxiliary voltage connected press button @ .
During start press and hold.

Indicator output

Monitoring parameters can be set independently.

The MK9300N has 1 relay output.

The MH 9300 has 2 relay outputs.

Each monitoring function can be assigned to Relay 1 and/or to Relay 2.
The switching mode energized or de-energized on trip can be set in input
mode.

L /|
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Operating

Display (Run) - Input-mode

3
o
Q.
@

T
B
[
@
ol

| Ta | @ | Start up delay

&

| Rel2 | @

Response value for Rel2

variant MH

&

&

'

Esces>—>| Relt |®

Response value for Rel1

&

S

3
M\
L

Umin

567 2 - o o - o - o o - oo

Break
|| «— |EO((EEEL) &S (cancel changes)
) <« | RUN
—— 4—|_ OK-
(return with new settings)

M10931

After connecting the auxiliary supply A1/A2 the unit is in display (Run)
mode:

The display is inverted when a measured value is exceeds the settings.
With button @ the fault memory is reset.

The actual measured values can be toggled with the @ @ buttons.

Pressing button @ for more than 3 sec the unit changes to input mode.

In input mode the measurement is disabled, the relays are in failure mode
and the indicator LED is orange.

With the buttons @ @ the different setting values can be chosen.

Move cursor position

©)
)

Back to the Display (Run)-Mode

One character to the right

One character to the left

Press button @ 3s OK New values stored
or
Press button @ 3s; Break Values unchanged

on the display confirm with @ to change to display (Run) mode.

Display (RUN) Mode

Input-Mode

Display inverted when the actual value is in failure state.

Measurement interrupted, relays are in failure state,
indicator LED orange color

@ @ Scroll display between the 10 different measuring values.

() (¥) Chose Relt, Rel2, T, and RUN
As option address for RS485 Bus

@ @ Chose parameter

Change and set response values for Rel1 and Rel2.

Reset fault memory: @

@ Shift cursor to the left
@ Shift cursor to the right

@ For more the 3 sec, change to input mode

@ For more than 3 sec, change to display mode

Operating - Display - Menii (RUN) Mode

Cursor- W X—777 relay 1 energized

display R1R2
7WW 77 relay 2 energized
R1 R2

W W77 relay 1 and 2 energized

R1 R2
Cursor flashes during time delay tv

actual
value

actual
value

Umin /®\ Umax

A S -
[\ @ vl

actual
value

- @i
ym
K@D/ [%]

LTSN

actual
value

actual
value

actual
value

actual
value

actual
value

actual
value

Cos- P S Q f Ph-

(Al

Phi wi" vAl! [var]' [Hz] feld

K@/

1) measuring range 3 AC 24 ... 690V : kW, kVA, kvar M11002_a
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Operating — Input-menu for relay 1

The menu for relay 2 is identically

ON ON
actual a a
value @ ~ ~
OFF OFF
[(so1] [spt |<@®\/A| Spt |
actual @ a a
value ~ ~
[wr] [(arr |(@)| AR |
ON ON
actual PAN a2
value (‘9 ~
OFF OFF
[ Phseq | [ Pheg |(®©>| Pheq |
10,0 10,0
actual PN o
value @ OV OV
[(w1 |<®®‘/A| Wi |

actual
value

@D

OOE

B

0

actual
-7 value
R1 R2
Asym %]

00

Errl S @)

@ 440*
actual a
value ~
0
il D ()
V\@/ OK (store settings)
440" 440* 440* 440*
acual | - @y | & a PN 2
- value < < < <
R1 R2 0 0 0 0

[0min [V]|<%>|Umin v (%)Wm ]~ % [Tmny]

-~ [
—@
Display @

mode

A 4 A—4A4

4-@4— RUN

& M11008 ¢

* measuring range Uy

3AC 24 ... 400V : 0-440V
3AC 24 ...690V : 0-760V

R1 R2
Esc (Break) 3s ) Break (cancel changes)
1) measuring range 3 AC 24 ... 690V : kW, kVA, kvar
OK (return with new setting)
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Operating - Setting valid for both relays -

Start up delay t,:

Display
mode

0..

10sinstepsof 0.1s

R1 R2

D

L )
<—|:‘ Esc (Break) 3

~
S
[=}

l >

Ta [s]

Break (Cancel changes)
«— A +| R
OK (return wtih new settings)
M11004_a
Technical Data Technical Data
Auxiliary Voltage A1/A2 Current Measuring Input i/ k
Nominal auxiliary voltage U, Nominal current: AC 12 A
MK 9300N: DC24V (0.9..1.1xU) Measuring range: AC100mA ... 12 A
MH 9300: AC 110,230V,400V (0.8...1.1xU,) Max. overload
AC/DC 110 ...400V (0.8 ... 1.1 xU,)  continuously: 16 A
DC24V (0.9..1.1xU, )V short time < 10 s: max. 25 A
Nominal frequency: 50/ 60 Hz Ifcurrentrangeis overloaded, the LED
Frequency range: 45 ... 400 Hz flashes fast
Input current Nominal frequency: 50/60 Hz
atDC 24 V: 50 mA Frequency range: 45 ... 400 Hz
at AC 230 V: 15 mA
Setting Range (absolute, via button and LCD-display)
Voltage Measuring Input L1/L2/L3
Measuring accuracy
MK 9300N: at nominal frequency
Nominal voltage: 3 AC 400V (in % of setting value): +4 %
Measuring range U, 3AC 24 ...400V Hysteresis
(0,8..1,1xU,) (in % of setting value): 0.2 ... 50 % of response value
MH 9300: Reaction time: <350 ms (f> 10 Hz)
Nominal voltage: 3 AC 400V /690V Adjustable on delay t : 0...10 s (in steps of 0.1 s)
Measuring range U, 3AC24...400V, 24 ...690V Adjustable startup delayt: 0.2 ...10 s (in steps of 0.1 s)
0,8..1,1xU,,)
Nominal frequency: 50/ 60 Hz ! Output Circuit (Rel1: 11/12/14; Rel2: 21/22/24)
Frequency range: 1...400 Hz

Contacts:
MK 9300N:
MH 9300:

Thermal current | :
Switching capacity

to AC 15:

NO contacts:

NC contacts:

toDC 13

NO contacts:

NC contacts:

Electrical life
toAC15at3 A, AC230V:
Permissible switching
frequency:

short circuit strength
Max. fuse rating:
Mechanical life:
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1 changeover contact
1 changeover contact (Rel1) and
1 changeover contact (Rel2)

2x4A

3A/AC230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

2 x 10° switch. cycl. IEC/EN 60 947-5-1
1800/h

4AgG/gL IEC/EN 60 947-5-1
30 x 108 switching cycles



Technical Data
General Data
Nominal operating mode:

Temperature range
Operation:

Storage:
Altitude:

continuous operation

-20...+60°C

(atrange 0 ... - 20 °C limited
function of the LCD display)
-20...+60°C

< 2,000 m

Clearance and creepage distance

rated impulse voltage /
pollution degree

Auxiliay voltage / meas. input:
Auxiliay voltage / contacts:
Measuring input / contacts:
Contacts 11,12,14 / 21,22,24:
Overvoltage category:

EMC

Electrostatic discharge (ESD):

HF-irradiation

80 MHz ... 2.7 GHz

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF-wire guided:
Interference suppression:

Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Wire connection
Screw terminal
(fixed):

Insulation of wires or
sleeve length:
Terminal block

with screw terminals
Max. cross section:

Insulation of wires or

sleeve length:

Terminal block

with cage clamp terminals
Max. cross section:

Min. cross section:
Insulation of wires or
sleeve length:

Wire fixing:

Fixing torque:
Mounting:
Weight:

MK 9300N:
MH 9300:

Dimensions

6kv/2 IEC/EN 60 664-1
6kV/2 IEC/EN 60 664-1
6kv/2 IEC/EN 60 664-1
4kV/2 IEC/EN 60 664-1
]

8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
2kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class A*)

*) The device is designed for the usage
under industrial conditions (Class A,

EN 55011).

When connected to a low voltage public
system (Class B, EN 55011) radio inter-
ference can be generated. To avoid this,
appropriate measures have to be taken.

IP 40 DIN EN 60 529
IP 20 DIN EN 60 529
thermoplastic with VO behaviour
according to UL Subject 94

Amplitude 0.35 mm,
frequency 10 ... 55 Hz
20/060/04

IEC/EN 60 068-2-6
EN 60 068-1
DIN 46 228-1/-2/-3/-4

1 x 4 mm? solid or

1 x 2.5 mm? stranded ferruled (isolated) or
2 x 1.5 mm? stranded ferruled (isolated) or
2 x 2.5 mm? solid

8 mm

1 x 2.5 mm?2solid or
1 x 2.5 mm? stranded ferruled (isolated)

8 mm

1 x 4 mm? solid or
1 x 2.5 mm? stranded ferruled (isolated)
0.5 mm?

1205 mm

Plus-minus terminal screws M3,5 box
terminals with wire protection

or cage clamp terminals
0.8 Nm

DIN rail IEC/EN 60 715
approx. 140 g

approx. 250 g

Width x height x depth:
MK 9300N:
MH 9300:

22.5x90 x 97 mm
45 x 90 x 97 mm

DNV GL- Data

Tested according to Class Guideline DNVGL-CG-0339,

Edition November 2015
Certificate No:

Location class

Temperature:
Humidity:
Vibration:
EMC:
Enclosure:

TAA0000155

>>>Ww

Standard Types

MK 9300N.11/022 3 AC 20
Article number:

e Measuring voltage:

e Measuring current:

¢ Auxiliary voltage U ;:

e Output:

o Width:

..440V AC12A DC24V

0063630
3AC20...440V
AC12A

DC 24V

1 changeover contact
22,5 mm

MH 9300.12/022 3 AC20..440V AC12A AC230V

Article number:

e Measuring voltage:
e Measuring current:
e Auxiliary voltage U,;:
e Output:

o Width:

0063631

3AC20...440V

AC 12 A

AC 230V

1 changeover contact (Rel1) and
1 changeover contact (Rel2)

45 mm

Ordering Example

MK 9300N .11

/022 3AC20..440V AC12A DC24V

— 1

Aucxiliary voltage U,
Measuring current U,,
Measuring voltage

Type of terminals
without indication:
terminal blocks fixed
with screw terminals
PC (plug in cage clamp):
pluggableterminalblocks
withcageclampterminals
PS (plug in screw):
pluggableterminalblocks
with screw terminals

Contacts

Type
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Options with Pluggable Terminal Blocks

Screw terminal Cage clamp terminal
(PS/plugin screw) (PC/plugin cage clamp)

Notes

Removing the terminal blocks with cage clamp terminals

The unit has to be disconnected.

Insert a screwdriver in the side recess of the front plate.

Turn the screwdriver to the right and left.

Please note that the terminal blocks have to be mounted on the
belonging plug in terminations.

rPwp =

A Safety notes

2% Dangerous voltage.
Electric shock will result in death or serious injury.

A Disconnect all power supplies before servicing equipment.

- Faults must only be removed when the relay is disconnected

- The user has to make sure that the device and corresponding compo-
nents are installed and wired according to the local rules and law
(TUEV, VDE, Health and safety).

- Settings must only be changed by trained staff taking into account the
safety regulations. Installation work must only be done when power is
disconnected.

- Observe proper grounding of all components

Set Up Procedure

The connection has to be made according to the connection examples. To
connect the current of L1 the Terminals | and k are available. If the current
to be measured exceeds the maximum continuous current of the input and
external current transformer has to be used. If current is not measured
input k remains unconnected.
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Connection Example

L1
L2
L3

L1/i Lk 12 1L3 A1 1LA2
O=- 0 =-0"-0=0-0"=
1 |
1 MH9300.12 |
1 |
D= Oem O = —

11 O12 14 -T21-C}22 24

U< P>
+24V IN1 IN2
PLC input
M10940



0222093

Installation / Monitoring Technique

VARIMETER PRO

Over- and Undervoltage Relay
IL 9077, IP 9077, SL 9077, SP 9077

\.—"u

o
”” IL 9077

®
[

} i IP 9077

Function Diagram IL 9077

U
> U
Hyst.
Un 4 —\\
Hyst.
< UAq
% \U, 12,13
t
ILooy7 1114
SL9077 11-12
t t
LED —— On
green off
LED < U on
red off
LED > U on
red off

M6983_a

Circuit Diagram

LT{L2| 3| N

e |

M7555_a

14111 24| 21

IL 9077.12, SL 9077.12

®
DOLD 4
According to IEC/EN 60 255-1

Identification of overvoltage, undervoltage and phase failure
With asymmetry identification as an option

Mains fault diagnostics with a number of LEDs

Setting values for overvoltage and undervoltage can be set
separately

Large Setting Ranges 0.9 ... 1.3 U and 0.7 ... 1.1 U
Time delay variable between 0.1 ...20 s

Closed circuit operation

No auxiliary voltage

Independant of phase sequence

As option with phase sequence detection
Single-phase connection possible

Optionally for 3P3W Systems

2 changeover contacts, at IP/SP 9077 2 x 2 changeover contacts
Devices available in 2 enclosure versions:

I-model:  depth 59 mm, with terminals at the bottom for
installation systems and industrial distribution
systems according to DIN 43 880

depth 98 mm, with terminals at the top for cabinets
with mounting plate and cable duct

e |L 9077, SL 9077: width 35 mm

IP 9077, SP 9077:  width 70 mm

N

S-model:

Approvals and Markings

Ce (@

A025518
Applications

* only IL 9077

Monitoring of three-phase voltage systems to identify overvoltage and
undervoltage, e.g.to monitor in-house generation equipmentin accordance
with VDE 0100.

Function

All 3 phase voltages are measured with N (L1 and L2 are measured against
L3 in the case of equipment without an N connection). If they are in the
acceptable range, a green LED goes on and the output relay is activated.
If at least one phase exceeds the setting value for overvoltage (variable
between 0.9 ... 1.3 U,) or if at least one phase falls short of the setting
value for undervoltage (variable between 0.7 ... 1.1 U,), the output relay
releases after the set time delay and the green LED goes off (fault state).
2 red LEDs then indicate the cause of the fault:

- Undervoltage " < U"

- Overvoltage " > U"

When all 3phase voltages are below the chosen setting value for overvoltage
and above the chosen setting value for undervoltage again, the relevant
red LED goes out, the output relay is activated again and the green LED
goes on again (acceptable state).

When the system returns to an acceptable state, there is a hysteresis of
about 4 % of the set value with both the set voltage thresholds.

On the unit with phase sequence detection IL/SL 9077/003 (only available
without neutral) the wrong phase sequence is handled like undervoltage:
The red LED "<U" is active and the output relay switches off.

The model with asymmetry identification IL/SL 9077/010 monitors the
symmetry of the three-phase voltage system as well. When all 3 voltages
are in the acceptable range between the two setting values here, but there
is voltage asymmetry of more than about 6 ... 8 %, the output relay releases
after the set time delay and the LED that is green when the state is accep-
table goes red. (This model can, for example, also be used for immediate
identification of the regeneration of failed phases by feedback).

The IP/SP 9077.39 is an under- and overvoltage relay with seperate output
relays (each with 2 changeover contacts) for undervoltage and overvoltage
monitoring. For every output a seperate delay 0.1 ... 20 s is adjustable.
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Function Diagram IP 9077

U

> U

Hyst.
Un A
Hyst.

#

L1,L2,L3

11-14,21-24
11-12,21-22

LED o
<US geen off

LED <U on
red off

IP/SP9077.39
IP/SP9077.39/001

31-34,41-44
31-32,41-42

IP/SP9077.39/002
31-34,41-44
31-32,41-42

>U

LED . on

green off

LED >U on
red off

M7703 a

Circuit Diagrams

L1|L2|L3|N

A
[

14 (11|24 |21 [ 34| 31| 44 H1

M7686_a

IP 9077.39, SP 9077.39

L1|L2|L3

<U

>U -

42

44

4

M7667 a

IP 9077.39/001, SP 9077.39/001
IP 9077.39/002, SP 9077.39/002

Indicators

green LED __~__:
green LED goes red:

state

voltage asymmetry

(only IL/SL 9077/010)

red LED " < U" fault message / undervoltage
red LED " > U" fault message / overvoltage
Notes

The terminals L1, L2 and L3 have to be bridged if the relay is used in single
phase systems. (For 3p3w units L1 and L2 have to be linked).
The maximum fault delay amounts to only about 0.6 s if there is a total

failure of phase L3.

The overvoltage output on IP/SP 9077.39/002 can only switch if the voltage
between L2 and L3 is > 0.7 U, as the unit works without auxiliary supply.

Technical Data

Input

Nominal voltage U,:
single-phase connection:

3-phase without
neutral connection::

3-phase with
neutral connection:

Voltage range:
Maximum overload:
Nominal consumption:
Nominal frequency:

Setting Ranges

AC 100V, 115V, 220V, 230V,
AC 400V, 415V, 440V, 500 V

3AC 100V, 115V, 220V, 230V,
3AC 400V, 415V, 440V, 480 V, 500 V

3/NAC 100V /58 V;3/NAC 110V /64 V;
3/NAC200V/115V;3/NAC220V /127 YV,
3/NAC230V/133V;3/NAC400V/230V,
3/NAC 415V /240V; 3/N AC 440V / 254V,
3/NAC 480V /277 V;3/N AC500V /290 V
0.7 ...1.3 U,

1.35 U, permanent

approx. 8 VA (L3-N)

(approx. 16 VA for IP 9077)

50/60 Hz

Setting value for
overvoltage "> U":
Setting value for
undervoltage "< U":
Hysteresis:

Time delay:
Threshold for
asymmetry identification

variable between 0.9 ... 1.3 U
variable between 0.7 ... 1.1 U
approx. 4 % of the set value in
each case

variable between 0.1 ...20 s

IL/SL 9077/010: approx. 6 ... 8 % phase asymmetry
Output

Contacts

IL/SL 9077.12: 2 changeover contacts

IP/SP 9077.39:
Contact material:
Switching voltage:
Thermal current | :
Switching capacity
to AC 15:

NO contact:

NC contact:

Electrical life:

to AC15at1 A, AC 230 V:
Short circuit strength
max. fuse rating:
Mechanical life:

General Data

2 x 2 changeover contacts

AgNi
AC 250 V

4A

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1

IEC/EN 60 947- 5-1
> 1.5 x 10° switching cycles

4AgL IEC/EN 60 947-5-1
30 x 10% switching cycles

Operating mode:
Temperature range:
Operation:

Storage:

Relative air humidity:
Altitude:

Clearance and creepage
distances

Continuous operation

-20...+60°C
-25...+60°C
93 % at 40 °C
<2,000 m

rated rated impulse voltage voltage /

pollution degree:

EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 1 GHz:

1GHz ...2 GHz:

2GHz ...2.7 GHz:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
Interference suppression:
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4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
4 kV IEC/EN 61 000-4-4
2kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5

Limit value class B EN 55011



Technical Data

Degree of protection:

Housing:

Vibration resistance:

Climate resistance:
Wire connection:

Wire fixing:

Fixing torque:
Mounting:
Weight

IL 9077:

SL 9077:

IP 9077:

SP 9077:

Dimensions

Housing: [P 40 IEC/EN 60 529
Terminals: IP 20 IEC/EN 60 529
Highly non-flammable thermoplastic

with VO behaviour according to

UL subject 94

Amplitude 0.35 mm,

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/060/ 04 IEC/EN 60 068-1
2 x 2.5 mm? solid or

2 x 1.5 mm? stranded ferruled

DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
0.8 Nm

DIN rail IEC/EN 60 715

110g
137 g
2109
259 ¢g

Width x height x depth
IL 9077:

35 x 90 x 59 mm

SL 9077: 35 x 90 x 98 mm

IP 9077: 70 x 90 x 59 mm

SP 9077: 70 x 90 x 98 mm
Standard Types

IL9077.12 3/NAC400/230V 0.1..20s

Article number:

e Qutput:

e Nominal voltage U,:
e De-energized on trip
o Variable time delay

o Width:

0045788
2 changeover contacts
3/N AC 400/230 V

0.1..20s
35 mm

SL 9077.12 3/NAC 400/230V 0.1..20s

Article number:

e Qutput:

e Nominal voltage U,:
e De-energized on trip
o Variable time delay

o Width:

0054758
2 changeover contacts
3/N AC 400/230 V

0.1..20s
35 mm

Variants

|_9077._ _/001:
IL 9077.12/003:

IL 9077.12/010:

IL 9077.12/011:

IL 9077.12/800:

IP 9077.39:
IP 9077.39/002:

3p3w, de-energized on trip

3p3w, de-energized on trip

with phase sequence detection
3p4w, de-energized on trip

with asymmetry detection

3p3w, de-energized on trip

with asymmetry detection

with fast respone and high

overload at overvoltage.

See datasheet IL 9077/800.

3p4w, de-energized on trip

3p3w, undervoltage output de-energized
on trip, overvoltage output energized
on trip

Ordering example for variants

IL 9077 .12 / 3/N AC 400/230V 50/60Hz 0.1..20s

C Time delay

Nominal frequency

Nominal voltage

Variant, if required

Contacts

Type
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0235397

Monitoring Technique

VARIMETER PRO
Phase Monitor with thermistor motor protection
IL 9086, SL 9086

DOLD

-‘.“ .

\‘\‘ l\‘ .“!‘ '_;‘;-1.

. 99? 230
| & ese
)
LY
DR i
IL 9086 ”’, SL 9086
Function Diagrams
L1 A
Tt
24 \ /,
X R
A / \ :
L3
Under- Phase Phase sequence 't
voltage failure fault
21-24
® 5% >
Q@ LEDon M7746_a t
Voltage
L1-L2-L3 v
A t
> 3,8KQ
<15KQ V4 \k
P1-P2 ! >
Overtempevaturg Short circuit Voltage failure, t
Reset-button broken sensor wire reset N
t
19086 11-14 [
sooge O 1145 | -
t
1L9086/100 11-14 I_ —_—
SL9086/100 ® 11-12

M7747 a

Temperature

—~y

e According to IEC/EN 60 255-1, IEC/EN 60 947-8
(pr EN 60 947-8) and part 303
e Monitoring of
- Undervoltage 3 phase
- Phase failure
- Phase sequence
- Loss of neutral
- Phase asymmetry
- Overtemperature
- Broken wire in thermistor circuit
- Short circuit in thermistor circuit
o Without auxiliary supply
e 1 sensing input for 1 ... 6 thermistors
e LED indication
- Supply voltage
- Measuring voltage
- Temperature
¢ As option with manual reset on temperature fault
e 2 x 1 changeover contact
o Devices available in 2 enclosure versions:
IL 9086: depth 59 mm, with terminals at the bottom for
installation systems and industrial distribution
systems according to DIN 43 880
SL 9086: depth 98 mm, with terminals at the top for cabinets
with mounting plate and cable duct
e Width 35 mm

Approvals and Markings

Ce

Applications

Monitoring of 3-phase Motor systems with temperature sensing of the Motor
thermistors, e.g. for elevators.

Function

When the voltage of the system and the temperature of the load is
correct all three LED are on. The device has 2 separate relay outputs.
If a temperature fault is detected relay 1 trips (deenergises on fault). If
a voltage fault occurs relay 2 trips. The unit can be used for 3p 3w and
3p 4w systems. If connected to a 3 wire system the N-terminal remains
unconnected.

Indicators

Left green LED:
Right green LED:
Middle green LED 9:

on when supply connected
on when measured voltage is correct
on when temperature correct

Notes

AshortcircuitbetweenP1-P2,i.e.betweenthe senorlines, will be detected.
Thisisindependent of the numer of sensors. If more then one thermistors are
connected in series, a short circuit across one sensor cannot be detected.
The PTC input is galvanically separated from the supply and measuring
voltage as well as from the output contacts.
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Circuit Diagram

IR
| p1| P2 1
| |
1 Pl !
| P2 2
. L3 .
! Nl
| . . |
. 1 1 .
1 12 P22
R T
|
I I
| 1| |2 |
12[14| 22 24
M7877 a

Connection Terminals

Terminal designation

Signal description

L1,L2,L3, N

Measuring- or supply input

P1, P2

Thermistor input

11,12, 14; 21, 22, 24

Changeover contacs

Technical Data

Measuring Input Voltage

Measuring voltage
L1/L2/L3/N:

Voltage range:

Nominal frequency:
Frequency range:
Undervoltage detection:
Asymmetry detection:
Hysteresis:

Response delay:
Operate delay:

3/N AC 400/230V
(other voltages on request)

0.8...1.1U,
50/ 60 Hz
45 ...65 Hz

approx. 0.7 £0.15 x U
approx. 20° angle asymmetrie
<6 %xU,

100 ... 300 ms

15...30 ms (OV = U,)

Measuring Input Thermistor (P1,P2)

Temperature sensor:
Number of sensors:
Response value:
Reset value:

Short circuit in sensor line:

Load on sensor circuit:
Broken sensor circuit:
Measuring voltage:
Measuring current:
Voltage on P1,P2

on open sensor circuit:
Short circuit current on
sensor circuit:

Relay Output

PTC-sensor acc. to DIN 44 081/082
1 ... 6 piece in series

3.2..3.8kQ

1.5...1.8kQ

10..30Q

<5mW (at R =1.5kQ)

> 3.8 kQ

<2V (atR=1.5kQ)

<1mA (at R = 1.5 kQ)

approx. DC 12V

approx. DC 1.5 mA

Contacts
IL/SL 9086.38:

Contact material:
Thermal current | :
Switching capacity
to AC 15

NO contact:

NC contact:

Electrical life:

to AC15at1 A, AC 230 V:
Switching voltage:
Switching current:
Switching load:
Short circuit strength
max. fuse rating:
Mechanical life:

1 changeover contact

(phase failure, contact 21-22-24)

1 changeover contact

(temperature fault, contact 11-12-14)
AgNi 0.15 + 0.3 um AU

2x4A
3A/AC230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1

6 x 10° switching cycles IEC/EN 60 947-5-1
min. 10V ; max. DC 120V / AC 250 V
min. 0.1 A;max.5 A

min. 1 W, 1 VA; max. 120 W, 1250 VA
4AgG/gL IEC/EN 60947-5-1
> 10® switching cycles

Technical Data

General Data

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Input current

L1:

L2:

L3:

Nominal consumption:
Clearance and creepage
distances

Rated impulse voltage /
pollution degree
Input/Output:

EMC

Electrostatic discharge:
HF-irradiation

80 MHz ... 2.7 GHz:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Wire connection
max. cross section:

Stripping lentgh:
Fixing torque:
Mounting:
Weight

IL 9086:

SL 9086:

Dimensions

Continuous operation

-20...+60°C
-25..+60°C
<2.000 m

approx. 7 mA
approx. 7 mA
approx. 1.5 mA
approx. 3.5 VA

4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
4 kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2 kv IEC/EN 61 000-4-5
0V IEC/EN 61 000-4-6
Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/060 /04 IEC/EN 60 068-1

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4
10 mm

0,8 Nm

DIN rail IEC/EN 60 715
1859

230 g

Width x height x depth
IL 9086:
SL 9086:

35 x 90 x 59 mm
35 x 90 x 98 mm
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Standard Type Connection Examples
IL 9086.38 3 AC 400V and 3/ N AC 400/ 230V

Article number: 0053087 ’

e Qutput: 1 changeover contact (phase failure) 13
1 changeover contact N o
(temperature fault) |

e Nominal voltage U,: 3 AC 400V and 3/N AC 400/230V L2 s I

o Width: 35 mm — 000 O ==

1

SL 9086.38 3 AC 400V and 3/ N AC 400/230V 9

Article number: 0054751 Lo g

e Qutput: 1 changeover contact (phase failure) &1
1 changeover contact 522
(temperature fault) N e

e Nominal voltage U,: 3 AC 400V and 3/N AC 400/230V M7876_a

o Width: 35 mm

Variant
IL 9086.38/100 with manual reset after detection of

overtemperature or short circuit in the
sensor circuit. The output can be reset
by pressing the reset button or by
disconnecting the voltage for a short
period after the temperature returned to
good value.

Ordering example vor variant

IL 9086 .38 /_00_3/N AC 400/230V 50/60 Hz

I— Nominal frequency
Measuring voltage

1 with manual reset
Contacts

1 changeover contacts
phase failure

1 changeover contact
temperature fault

Type
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0237783

Monitoring Technique

VARIMETER PRO
Phase Monitor
IL 9087, SL 9087

DOLD

P

’i ,, IL 9087

¢ According to IEC/EN 60 255-1
* Monitoring of phase failure
N - Undervoltage 3-phase 3 or 4 wire
- Phase failure
- Phase sequence
- Loss of neutral
“— - Phase asymmetry
o _ * Without auxiliary supply
; * De-energized on trip
e LED indication

e

- Supply voltage
e - Phase failure
’ * 1 or 2 changeover contacts
,” SL 9087 * Devices available in 2 enclosure versions:

IL9087: depth 59 mm, with terminals at the bottom for

Function Diagram

installation systems and industrial distribution
systems according to DIN 43 880

SL 9087: depth 98 mm, with terminals at the top for cabinets
with mounting plate and cable duct

e Width 35 mm
;t Approvals and Markings
L2 A \ //
\\ > c E
\ / I\ !
L3
Applications
Under- Phase Phase 't . . .
voltage failure sequence Monitoring of 3-phase systems with motors, e. g. for elevators.
® 11-14
11-12 »
® LED on V8089 Function

On a healthy voltage system both LEDs are on. If a voltage failure occurs

Voltage the contact 11-14, 21-24 opens. In 3-phase voltage systems with unbalan-
ced load the unit can also detect the loss of neutral on the input line of the
system. If a neutral is not used the N-terminal remains unconnected.

Circuit Diagrams Indicators

left green LED: on when voltage connected

. L2 L3N . . L L2 N _. right green LED: on when measuring voltage correct

1 1 1 1

I I I I

1 1 1 L1 1 Connection Terminals

;u i ;oL N

. 3 . : - - - -

| 'é N ) i | Terminal designation Signal description

i . i i 2 L1,L2,L3, N Measuring- or supply input

i 12 | | % | 11,12, 14; 21,22, 24 Changeover contacs

. M . . ' 29 N

! — ! o !

1 1 1 ﬂ 1

! n| ! ! 1| o] !

L. . L. L

12|14 1214|2224
M7943 _a M8307
IL 9087.11, IL 9087.12,
SL 9087.11 SL 9087.12
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Technical Data

Input
Nominal voltage U,:

Voltage range:

Nominal frequency:
Frequency range:
Undervoltage detection:
Asymmetry detection:
Hysteresis:

Response delay:
Operate delay:

3/N AC 400/230V

(other voltages on request)
0.8..1.1U,

50 /60 Hz

45 ...65 Hz

approx. 0.7 £0.15 x U
approx. 20° phase asymmetry
<6 % x U,

100 ... 300 ms

15...30 ms (OV = U,)

Output

Contacts

IL/SL 9087.11: 1 changeover contact
IL/SL 9087.12: 2 changeover contacts

Contact material:
Thermal current |,
Switching capacity
to AC 15

NO contact:

NC contact:
Electrical life:

to AC15at1 A, AC 230 V:

Switching voltage:
Switching current:
Switching capacity:
Short circuit strength
max. fuse rating:
Mechanical life:

General Data

AgNi 0.15 + 0.3 um AU

2x4A
3A/AC230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1

IEC/EN 60 947-5-1
6 x 10° switching cycles
min. 10V ; max. DC 120V / AC 250 V
min. 0.1 A; max.5 A
min. 1 W, 1 VA; max. 120 W, 1250 VA
4AgG/gL IEC/EN 60947-5-1
> 108 switching cycles

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Input current

L1:

L2:

L3:

Nominal consumption:

Continuous operation

-20...+60°C
-25..+60°C
<2.000 m

approx. 7 mA
approx. 7 mA
approx. 1.5 mA
approx. 3.5 VA

Clearance and creepage distances

Rated impulse voltage /
pollution degree
Input/Output:

EMC

Electrostatic discharge:
HF-irradiation

80 MHz ... 2.7 GHz:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF wire guided:
Interference suppression:
Degree of protection:
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:

Wire connection
max. cross section:

Stripping lentgh:
Fixing torque:

4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10 V/m IEC/EN 61 000-4-3
4 kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL Subj. 94

Amplitude 0.35 mm

frequency 10 ... 55 HzIEC/EN 60 068-2-6
20/060/ 04 IEC/EN 60 068-1

2 x 2.5 mm? solid or

2 x 1.5 mm?2 stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

10 mm

0,8 Nm

Technical Data

Mounting: DIN-rail IEC/EN 60 715
Weight

IL 9087: 1859

SL 9087: 23049

Dimensions

Width x height x depth
IL 9087:
SL 9087:

35 x 90 x 59 mm
35 x 90 x 98 mm

Classification to DIN EN 50155 for SL 9087

Vibration and
shock resistance: Category 1, Class B
Protective coating of the PCB: No

IEC/EN 61 373

Standard Types
IL9087.12 3 AC 400V and 3/N AC 400/230V

Article number: 0054502

e Output: 2 changeover contacts

e Nominal voltage U,: 3 AC 400V and 3/N AC 400/230V
o Width: 35 mm

SL 9087.12 3 AC 400V and 3/ N AC 400/230V
Article number:

e Qutput: 2 changeover contacts
e Nominal voltage U, 3 AC 400V and 3/ N AC 400/ 230V
e Width: 35 mm
Ordering Example
IL9087 .11  3/NAC400/230V  50/60Hz
I— Nominal frequency
Measuring voltage
Contacts
Type
Connection Examples
L1
L2
L3
N *
L2 [13 N
-0 -0 O =
|
Q11
119087 -
stoogr @12

M7944 a
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0273498

Installation- / Monitoring Technique

VARIMETER PRO
Phase monitor
RL 9877, RN 9877

DOLD

Your Advantages

Preventive maintenance

For better productivity

Always right directions of motors and pumps

Safe monitoring of motors and plants with phase failure detection
High repeat accuracy

Wide measuring voltage range

Selectable monitoring function

Easy setting

Features
¢ According to IEC/EN 60 255-1
¢ For monitoring of AC 3- and single-phase with 50 /60 Hz
¢ Detection of
- Overvoltage
- Undervoltage
- Voltage range excess
- Phase failure
- Phase asymmetry

The measuring relays RN 9877 and RL 9877 of the VARIMETER series - missing neutral e.g. broken neutral wire
monitor overvoltage, undervoltage, voltage range, phase asymmetry and - and phase sequence in 3-phase systems

%}‘., s

RL 9877

Product Description

phase sequence in 3-phase or single-phase systems. The measurement  * With or without neutral
is very simple and without extensive wiring as there is no auxiliary power ~* No separate auxiliary necessary
supply necessary. The monitoring functions are easily selectable using ° Output: 1 _changeoyer contact
a single turn switch without complex menu structure. The early detection * De-energized on trip
of up-coming break downs and preventive maintenance avoid expensive  ° Adj_ustable hygtergsm for reset
damages. As useryou profitfromthe reliability and availability of yourplant. ~ * Adjustable switching delay

¢ Fast fault detection

e Width:

- RL9877: 35 mm
- RN 9877:52.5 mm

Circuit Diagram

Approvals and Markings

1
- 1
! 1
| L1 |L2 L3 1 I
! o |
! v el , C€ c@us LISTED
! | Canada / USA
1
S Y D7 V) P .y
Connection Terminals Application

Terminal designation

Signal description

L1

Phasen voltage L1

L2 Phasen voltage L2

L3 Phasen voltage L3

N Neutral

11,12, 14 Changeover contact (outputrelays)

* Monitoring of three-phase voltage systems to identify overvoltage and

undervoltage

Indication of phase sequence in 3-phase systems, phase failure
and voltage asymmetry

Monitoring of voltage systems with motors

Changeover to emergency supply after failure detection
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Function Diagrams

Ir

L1, L2, L3
me—

U>

\

Hysterese U>

TN\

Hysterese U<

U<

good
condition

overvoltage

good
condition

undervoltage

good
condition

asymmetry
>25%

good
condition

LED ON J

LED >U

LED <U

LED

Asym.

LED
L1->12->13

11-14
11-12

M11480 ¢

Monitoring function: 3 AC / 1 AC-overvoltage / undervoltage; rotary switch: ,U>“/ ,U<*

R~

11,12, 13

u+aU

=

hysteresis
U

s

n\\

J —

hysteresis

="

U-AU

———/

good
condition

overvoltage

good
condition

undervoltage

good
condition

asymmetry
>25%

good
condition

LED ON J

LED >U

LED <U

LED
Asym.

LED
L1->12->L3

11-14
11-12

Monitoring function: 3 AC / 1 AC-voltage range; rotary switch: ,U<>*

M11255 ¢
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Function Diagrams

L1,L2,13
U

U+ 12,5% —1

asymmetry

U-12,5%

BV ===\
hysteresis \ / —

good

condition condition condition

overvoltage good undervoltage good asymmetry good

condition

LED ON

LED >U

LED <U

LED
Asym.

LED
L1->12->L3

11-14

11-12

M11404_d
Monitoring function: 3 AC-Asymmetrie; rotary switch: ,Asym.“
U
[ —v N/ N/ e, —y N/ N\
L/ N/ N/ N— e —/ N N/ N\
) — N/ —y e —/ N/ N/ N\
correct phase sequence wrong phase sequence
LED ON J
LED |
L1->12->13
11-14
1-12 |

Monitoring function: 3 AC-phase sequence; rotary switch: any

M11421
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Function Diagrams

'l [
]
Hysterese w

U -50%

LED ON J

LED L1

LED L2

LED L3

LED
L1->12->13

11-14
11-12

M11420 b

only at variant RN9877/120 e.g. RL9877/120:
Monitoring function: Phase failure
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Functions

In 3-phase systems all three phases are measured against neutral. In the
monitoring modes overvoltage, undervoltage and voltage range the ex-
cess of the switching voltage U by one or more phase voltages is indicated
by blinking of the corresponding LED. After the switching delay time has
expired the voltage LED is on permanently and the output relay releases.
If the phase voltage which has triggered the alarm falls below the nominal
voltage U, the voltage LED switches off immediately whereas the output
relay is energized.

The output relay operates in closed circuit mode i.e. in case of good con-
dition the relay energized whereas in fault condition it is de-energized.

In the voltage range monitoring mode the nominal voltage range U = AU
is adjustable. An alarm is triggered in case a phase voltage leaves this
monitoring range. The hysteresis for switching back into good condition is
half the value set by the potentiometer AU.

In the voltage monitoring operation modes an excess of the voltage asym-
metry between the three phases of more than 25 % is indicated by the
asymmetry LED turning on. In this terminology asymmetry means the re-
lative difference of the maximum phase voltage and the minimum phase
voltage. Fall back into good condition occurs with a hysteresis of ca. 6 %.
In this case the asymmetry LED turns off and the output relay energizes.

In the asymmetry monitoring operation mode the trigger level for asymme-
try excess in 3-phase systems is adjustable. The hysteresis for falling back
into good condition is exactly half of the set value for asymmetry. In this
monitoring mode activation and deactivation of the output relay is done
using the same timing parameters as in the voltage monitoring mode ex-
cept that the control is governed by asymmetry excess rather than voltage
excess. In this function mode a difference of the phase voltage to the ad-
justed voltage value of more then 25% is indicated by the corresponding
voltage LED. Again fall back into good condition is done with a hysteresis
of approx. 6 %.

In all monitoring modes of a 3-phase system a correct phase sequence is
monitored. In case of a wrong phase sequence the phase sequence LED
turns on permanently and the output relay remains de-energized. This sta-
te is on hold until the unit is restarted with correct phase sequenze. After
the phase sequence is correct again the LED is turned off immediately.

A missing or broken neutral is indicated by the asymmetry LED and the
phase sequence LED being switched on permanently.

In 3-phase systems without neutral the delta voltages UA, UB and UC
are calculated via virtual star voltages by means of vector addition. The
monitoring modes are the same as with devices with neutral. The following
relationships between triangle voltages and device terminals are to be
taken into account:

UA=L1-L2;

UB=L1-L13; UC=L2-Ls3;

The variant RN9877/120 is especially suitable to detect phase failures.

While the neutral is connected and a phase drops under 50% of the phase
voltage the corresponding LED signals the failure. The percentage bet-
ween minimum and maximum phase voltage is measured.

When the neutral is missing, the phases are measured in relation to a
virtual internal neutral.

After elaps of the switching delay the phase failure LED is continuously on
and the output relay switches off (de-energised on trip). The reset takes
place with a hysteresis of 6.25% then then LED goes off immediately and
the output relay energises.

Indicator
green LED ,ON*: on, when supply connected
red LED ,U*: on, when overvoltage
red LED ,<U* on, when undervoltage

yellow LED ,Asym.*:

yellow LED ,L1-»L2-L3"

indicates a voltage asymmetry in 3-phase
systems or loss of neutral

indicates wrong phase sequence in
3-phase systems or loss of neutral

Variant /120:

green LED ,ON*: on, when supply connected

red LED ,L1% on, when phase failure at phase 1
red LED ,L2% on, when phase failure at phase 2
red LED ,L3% on, when phase failure at phase 3

yellow LED ,L1->L2-+L3"

indicates wrong phase sequence in
3-phase systems

Notes

During initialisation the relay recognises automatic the mains frequency
(50 Hz or 60 Hz) and Netzform (3AC- or 1AC- systems).

On 3-phase connection all 3-phase voltages are criteria to return into
good state, therefore the hysteresis should be chosen as low as possible
for undervoltage or overvoltage mode (max. 10%). For the voltage range
mode a higher hysteresis should be selected (min.10%).

Depending on the voltage system different monitoring functions can be
selectet on a selector switch:

Function select Type of voltage Monitoring
U> 3AC/1AC Overvoltage
U< 3AC/1AC Undervoltage
U<> 3AC/1AC Voltage range
Asym. 3AC Phase asymmetry
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Technical Data
Input

Operating voltage U:
RL 9877:

RN 9877:

Voltage rated operating U_:

RL 9877:
RN 9877:
Operating voltage U:
RL 9877:

RN 9877:

Voltage rated operating U_:

RL 9877:
RN 9877:

3/NAC80...230V/45..130V

1- or 3-phase without / with neutral
3/NAC 175 ... 525V /100 ... 300 V
1- or 3-phase without / with neutral

3/NAC94...209V/53..118V
3/NAC 205 ...477V /118 ...273V

3AC80...230V
3-phase without neutral
3AC175...525V
3-phase without neutral

3AC94..209V
3AC 205 ...477V

Nominal frequency: 50/60 Hz
Frequency range: 45 ... 65 Hz

Max. asymmetry: 50 %

Nominal consumption: approx. 7 VA

Output

Contact: 1 changeover contact

Contact material:
Switching voltage:
Thermal current |,
Switching capacity
to AC 15

NO contact:

NC contact:

Electrical life

to AC15at1 A, AC230V:
Short circuit strength
max. fuse rating:
Mechanical life:

Measuring circuit

AgNi
AC 250V

5A

3A/AC 230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1

typ. 3 x 10° switching cyles

IEC/EN 60 947-5-1
5AgL
> 30 x 108 switching cyles

Measuring voltage:
RL 9877:

RN 9877:

RL 9877:

RN 9877:

Voltage range:
Hysteresis:
Response value for
Phase asymmetry:
Switching delay t :

Repeat accuracy:
Temperature influence:

General Data

infinite adjustable

3/NAC 80 ...230V/45...130V
3/NAC 175 ... 525V/ 100 ... 300 V
3AC80..230V
3AC175..525V
0.85U,..1.1U,

infinite adjustable 4 ... 20 %

infinite adjustable 4 ... 20 %

infinite adjustable

instantaneuos, 2 ... 30 s

2 %

1%

Attention:

The combination of adjusted
switching voltage U and hysteresis AU
must be within the measuring range.

Operating mode:
Temperature range
Operation:

Storage:

Relative air humidity:
Altitude:

Clearance and creepage
distances

Rated impuls voltage/
Pollution degree:
EMC

Electrostatic discharge (ESD):

HF irradiation

80 MHz ... 1 GHz:
1 GHz ... 2,7 GHz:
Fast transients:

continuous operation

=20 ...+ 55°C

=25 ...+ 65°C

93 % at 40 °C

<2,000m

6KV /2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
12V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4

Technical Data

Surge

between

wires for power supply:
between wire and ground:
HF wire guided:
Interference suppression:
Degree of protection:
Housing:

Terminals:

Enclosure:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:
Fixed screw terminals
Cross section:

Stripping length:

Fixing torque:

Wire fixing:

Fixed

High-voltage terminals
Cross section:

Stripping length:
Fixing torque:
Wire fixing:
Mounting:
Weight:

RL 9877:

RN 9877:

Dimensions

2kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
0V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour

acc. to UL subject 94

Amplitude 0.35 mm

Class | IEC/EN 60 255-21
20/055/04 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

0.2...4 mm? (AWG 24 - 12) solid or
0.2...2.5 mm2 (AWG 24 - 12)

stranded wire with and without ferrules
7 mm

0.6 Nm EN 60 999-1
Captive slotted screw / M2.5

0.2 ... 6 mm2 (AWG 24 - 10) massiv oder
0.2 ...4 mm2 (AWG 24 - 10)

stranded wire without ferrules

0.25...4 mm2 (AWG 24 - 10)

stranded wire with ferrules

8 mm

0.7 Nm EN 60 999-1
Captive slotted screw / M3

DIN rail IEC/EN 60 715

approx. 105 g
approx. 125 g

Width x height x depth:
RL 9877:
RN 9877:

35x90x 71 mm
52.5x90x 71 mm

UL-Data

ANSI/UL 60947-1, 5" Edition
ANSI/UL 60947-5-1, 3" Edition

CAN/CSA-C22.2 No. 60947-1-13, 2™ Edition
CAN/CSA-C22.2 No. 60947-5-1-14, 1=t Edition

Switching capacity:

Wire connection:

RL 9877:

RN 9877

for terminals 11, 12, 14:
for terminals L1, L2, L3, N:

Pilot duty B300

5A 240Vac Resistive, G.P.
5A 30Vdc Resistive or G.P.
5A 250Vac G.P.

60°C / 75°C copper conductors only
AWG 24 - 12 Sol/Str Torque 0.6 Nm

AWG 24 - 12 Sol/Str Torque 0.6 Nm
AWG 30 - 10 Sol/Str Torque 0.7 Nm

[ Technical data that is not stated in the UL-Data, can be found
I in the technical data section
nfo

168



Standard Types

RL 9877.11/61 3/N80...230V/45..130V 4..20% 0..30s

Article number:

e Output:

Measuring voltage:
Hysteresis:
Switching delay:
Width:

0066426

1 changeover contact
3/NAC80..230V /45 ..130V
4..20 %

0..30s

35 mm

RN 9877.11/61 3/N175...525V/100...300V 4..20% 0..30s

Article number:
e Output:
* Measuring voltage:

0066425
1 changeover contact
3/NAC 175 ...525V /100 ... 300 V

¢ Hysteresis: 4..20 %

* Switching delay: 0..30s

e Width: 52.5 mm
Variant

RN 9877.11/120:

Ordering example for variant

R_9877 141 /___ [613/N175.

to detect phase failure,

indications of the missing phase via
LED; can be used with or without
neutral

..525V/100...300V 4..20% 0..30s

Switching delay
Hysteresis
Operating voltage

UL approval

Operation mode/Outputsge
0: De-Energized on trip
1: Energized on trip

Neutral

0: With Neutral

1: Without Neutral

2: With / without Neutral
(only Phase monitoring

Monitoring function
0: Voltage monitoring
1: Phase monitoring

Contacts

Type

L: 35 mm Width
N:52.5 mm Width

Connection Examples

L1
L2
L3

J)IJ L2 |L3 [N
—_——— OO0 = —- -

1
1
i RN9877
1

3-phase connection with neutral

L1

L3

! |
! |
] RNO8T7 ]
! |
! |

3-phase connection without neutral

L1
N
L1 ]L2 [L3 |N

e OO0 = —- —

' i

' i

i RN9877 ]
|

; i

[ BT O T O T O —

M11251 11 12 14

Single-phase connection
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0221554

Monitoring Technique
VARIMETER PRO

Phase Monitor n o L n AN
BD 9080 HE

¢ According to IEC/EN 60255-1
¢ Monitoring of
- Under- and overvoltage
- Asymmetry
- Phase failure
- Phase sequence
¢ Adjustable time delay between 0.1 ...5's
¢ One LED in each case for:
- Auxiliary voltage A1/A2
- Overvoltage U_
- Undervoltage U_,
- Asymmetry / Phase sequence / Power failure
- Contact position
Closed circuit operation
2 changeover contacts
As option available with open circuit operation
Width 45 mm

Function Diagram

Approvals and Markings
* *
- CE | MW@
t C us ‘
Canada/USA | A025518 *) see variants
11,12, L3 | Undervoltage Overvoltage Asymmetry
Applications
Umax. 3 74 AN For monitoring three-phase networks for undervoltage, overvoltage, phase
\ )
L2 === P sequence, asymmetry, power failure.
Umin. LL';;
approx.0,3U icati
pp N 7 Indication
=] ! 1.LED A1/ A2: on, when operating voltage present
% ® 1114 2.LEDU__: on, in event of overvoltage
§ 1112 H]]] 3.LEDU_,: on, in event of undervoltage
@ v 4.LED A: on, in event of:
= - asymmetry
S QR 11-14 I]]]]_ - incorrect phase sequence
S 11-12 - power failure
® 5. LED: on, when output relay activated
® Notes
Measurement procedures: arithmetical mean value measurement over
® Unnin, - several half-waves of rectified phase voltages L1/L2 and L2/L3. Reference
phase is L3. Networks with or without neutral can be monitored. The
auxiliary voltage to be applied to A1/A2 can also be taken from the three-

phase network which is to be monitored. This reduces to 0.8 - 1.1 U, the

® A - - permitted range of voltage of the network to be monitored.

M7086

Circuit Diagram

Tl o]
2

13]=

1
|24

|
-

M7381 ¢

1]

A 1
! -
1

YA (VA 1

i

|L2

F)Z
14 122
|21 22|24|

3—--|11|12 14
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Technical Data

Input Circuit

Nominal voltage U
L1/L2/L3:

Setting range:

Overload capacity of U:
Nominal frequency of U,:
Frequency range of U,:
Accuracy:

Power consumption with U, :

Hysteresis:
Asymmetry detection
Voltage:

Fault angle:
Temperature influence:

Auxiliary Circuit

3 AC 230, 400, 690, 750 V
(other voltages on request)

0.7 ...1.3 U,

1.5U,/2U, (10 s) max. 1000V
50 /60 Hz

45 ...65 Hz

<+0.5 % of U,

L1 approx. 0.5 mA

L2 approx. 0.5 mA

L3 approx. 0.8 mA

<5 % x U, (U, = response value)

U,£8..20%
approx. 120° + 15°
<0.08 % /K

Auxiliary voltage U,
A1/ A2:

Voltage range of U,
Nominal frequency of U, :
Frequency range of U,:
Nominal consumption:

Output Circuit

AC 110, 230, 400 V
AC/DC 24 ...80V,

AC/DC 80 ...230 V

(other voltages on request)
08..1.1U,

50/ 60 Hz

45 ...500 Hz

2.4VA

Contacts:
Response-/Release time:
Time delay t :

Thermal current | :

Switching capacity

to AC 15

NO contact:

NC contact:

to DC 13

NO contact:

NC contact:

Electrical life:

to AC 15at1 A, AC230V:
NO contact:
Permissible switching
frequency:

Short circuit strength
max. fuse rating:
Mechanical life:

General Data

2 changeover contacts

approx. 900/ 150 ms

0.1..5s

6A

(see continuous current limit curve)

2A/AC 230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

IEC/EN 60 947-5-1
2.5 x 10° switching cycles
20 switching cycles / s

4 AgG /gL IEC/EN 60 947-5-1
> 50 x 108 switching cycles

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree

auxiliary voltage:

Contact / contact:
Overvoltage category:
EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 2.7 GHz:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF wire guided:
Interference suppression:

Continuous operation

-20...+60°C

-20...4+60°C

<2,000m

6kv/2 IEC 60 664-1
4KkV/2 IEC 60 664-1
]

8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class B EN 55 011

Technical Data

Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Wire connection:
Fixed screw terminals
Cross section:

Stripping length:
Fixing torque:
Wire fixing:
Mounting:
Weight:

Dimensions

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz,
20/060/ 04 IEC/EN 60 068-1
DIN 46 228-1/-2/-3/-4

0.1...4 mm?2 (AWG 28 - 12) solid or
0.1...2.5 mm? (AWG 28 - 12)

stranded wire with ferrules

10 mm

0.8 Nm

Cross-head screw / M3,5 box terminals
DIN rail IEC/EN 60 715
325¢

Width x height x depth:

45 x 74 x 133 mm

Classification to DIN EN 50155

Vibration and
shock resistance:

Category 1, Class B IEC/EN 61 373

Protective coating of the PCB: No

UL-Data

Switching capacity:

Pilot duty B300

u Technical data that is not stated in the UL-Data, can be found
I f in the technical data section.

CCC-Data
Thermal current | : 5A
[ Technical data that is not stated in the CCC-Data, can be found

I in the technical data section.
nfo

Standard Type

BD 9080.12 3 AC 400V AC 230V

Article number:

¢ Output:

¢ Nominal voltage U,

¢ Auxiliary voltage U,

* Closed circuit operation
¢ Width:

0045382

2 changeover contacts
3 AC 400V

AC 230V

45 mm

171



Variants Connection Examples

BD 9080.12/61: with UL-approval on request 16432
BD 9080: with CCC-approval on request L1
BD 9080.12/001: open circuit operation L2
BD 9080.12/020: output relay L3
indicates only under- and overvoltage N ?
BD 9080.12/200: with extended temperature range of
-40 ... +70°C A1 |A2 |L1|L2 |L3 A1 A2 L1 |L2 |L3
e _—.()-.0.0.-(). — -_ . ..().-().—()—-
Remark 1 | !
At an ambient temperature of + 70°C the 1 BD9030 I BD9050 |
device has to be mounted with 2 cm space 1 L |
to the neighbour units and the necessary 1 [ |
[ : ; 10 =0 =0 =0 = 0= O 0+ =0 =0 —0—0— O~
air circulation must be provided. 1112 14 2 22 24 11 12 14 21 22 24
The contact current must not be more then
2A.
The life of the product may be reduced by V6433
the higher ambient temperature! L
L2
Ordering example for variant hs
BD9080 .12 /___ 3AC400V 50/60Hz AC230V 50/60Hz h
Nominal frequency of U, A lAZ 11 |2 L3
Auxiliary voltage U, I— : "O"O"O—i
Nominal frequency of U, . i
Nominal voltage U, 4 BD9I08O i
Variant, if required ! s
Contacts !-o- O =0 == O O="
Type 112 14 21 22 24

Characteristic

A

T T T T T 1T >
-20 0 +20 440 +60T(°C)
M7087

Continuous current limit curve
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0225116

Installation / Monitoring Technique

VARIMETER
Phase Indicator
IK 9168, SK 9168

DOLD

-
? . 1
vow © v

»’

SK 9168

According to IEC/EN 60 255, DIN VDE 0435-303
Indication of phase failure in 3-phase systems
Single phase connection possible

Independent of phase sequence

LED indicator for each phase

Devices available in 2 enclosure versions:

IK9168: depth 59 mm, with terminals at the bottom for
installation systems and industrial distribution
systems according to DIN 43 880

SK 9168: depth 98 mm, with terminals at the top for cabinets
with mounting plate and cable duct

e Width 17.5 mm

Function Diagram

U
L1123

Uy

LED1,23

—
—

M6630_a

Approvals and Markings

3

Applications

Indication of phase failure in 3-phase systems

Indicators

LED L1, L2, L3:

on when corresponding phase
is present

Circuit Diagram

L1 N

L2 (L3

e e |
- .
N
=

M7505_b
IK 9168, SK 9168

Technical Data
Input

Nominal voltage U,:
Voltage range:

Input current at U,:
Nominal consumption:
Nominal frequency:
Frequency range:
Operate value:

General Data

3/N AC 400/230V
0.8..1.1U,

0.2 mA

0.5 VA per input
50 /60 Hz

45 ...65 Hz

05U, £10 %

Operating mode:
Temperature range:
Clearance and creepage
distances

rated impulse voltage /
pollution degree
(between L1-L2-L3-N):
EMC

Electrostatic discharge:
HF irradiation:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:

Continuous operation

-20...+60°C

4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2 kV IEC/EN 61 000-4-4
2 kv IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
Limit value class B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
20/060/04

EN 50 005

IEC/EN 60 068-1
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Technical Data

Wire connection:

Wire fixing:

Mounting:
Weight
IK9168:
SK 9168:

Dimensions

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded ferruled

DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
DIN rail IEC/EN 60 715

509
709

Width x height x depth
IK 9168:
SK 9168:

17.5x90 x 59 mm
17.5x90 x 98 mm

Standard Type

IK9168 3/N AC 400/230V 50/60 Hz

Article number:
e Nominal voltage U,
o Width:

SK 9168 3/N AC 400/230V
Article number:
¢ Nominal voltage U,

0049174
3/N AC 400/230V
17.5 mm

stock item

50/60Hz
0054712
3/N AC 400/ 230V

Ordering example

IK9168  3/N AC 400/230 V

50/60 Hz

Nominal frequency

Nominal voltage

Type
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0225117

Installation / Monitoring Technique

VARIMETER
Phase Monitor
IK 9169, RK 9169, SK 9169

DOLD

S
N
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Lo ge
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IK 9169

»

RK 9169 SK 9169

According to IEC/EN 60 255-1

Detection of phase failure in 3-phase systems

Single phase connection possible

Closed circuit operation

Independent of phase sequence

LED indicator for each phase

Output 1 changeover contact

Devices available in 2 enclosure versions:

- I- and R-versions, e.g. IK 9169 with depth 61 mm or RK 9169
with depth 71 mm with terminls at the bottom for installation
systems and industrial distribution systems according to DIN 43880

- S-version, e.g. SK 9169: depth 100 mm, with terminals at
the top for cabinets with mounting plate and cable duct

e Width 17.5 mm

Function Diagram

U
L1,L2,L3

Uy

]
o
]

NIl

LED1,23

M6629 a

Approvals and Markings

e

Applications

Detection of phase failure in 3-phase systems

Indicators

LED L1, L2, L3: on, when phase is present

Notes

On broken or disconnected neutral the LEDs are off although the 3 phases
are present.

In this case measurement is necessary to prove that no voltage is
present.

Circuit Diagram

L1 N

L2 (L3

12

141 11

M7506 b
IK 9169, RK 9169, SK 9169

Connection Terminals

Terminal designation Signal description

L1,L2,L3, N Measuring input or. supply voltage

11,12 14 Changeover contact

Technical Data
Input

Nominal voltage U,: 3/N AC 380 ...415/220 ...240V

Voltage range: 0.8..1.1U,
Nominal frequency: 50/60 Hz
Frequency range: 45 ...65Hz

Response value: 07U ,£10%

Output

Contact

IK 9169, RK 9169, SK 9169: 1 changeover contact

Thermal current | : 4 A

Switching capacity

to AC 15

NO contact: 3A/AC230V IEC/EN 60 947-5-1
NC contact: 1A/AC230V IEC/EN 60 947-5-1

IEC/EN 60 947-5-1
typ. 300 000 switching cycles

Electrical life

to AC15at1 A, AC230V:
Short-circuit strength
max. fuse rating:
Mechanical life:

4AgL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

175



Technical Data

General Data

Operating mode:
Temperature range:
Operation:

Storage:

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree
(between L1-L2-L3-N):
input / output:

EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 2.7 GHz:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

has not been made.

Climate resistance:
Terminal designation:
Wire connection:

IK 9169, SK 9169
Cross section:

Stripping length:
Leiterbefestigung:

RK 9169
Cross section:

Stripping length:
Wire fixing:
Fixing torque:
Mounting:
Weight

IK 9169:

RK 9169:

SK 9169:

Dimensions

Continuous operation

-20...+60°C
-25...+60°C
<2.000 m

4kv/2
4KkV/2

8 kV (air)

10 V/m
4 kV

2 kV
4 kV
0V
Limit value class B

IP 40
IP 20

IEC 60 664-1
IEC 60 664-1

IEC/EN 61 000-4-2

IEC/EN 61 000-4-3
IEC/EN 61 000-4-4

IEC/EN 61 000-4-5
IEC/EN 61 000-4-5
IEC/EN 61 000-4-6

EN 55 011

IEC/EN 60 529
IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
The 1 MHz slow damped oscillator test according to IEC/EN 60255-1

20/060/ 04
EN 50 005

IEC/EN 60 068-1

DIN 46 228-1/-2/-3/-4

2x0,6...2,5mm? solid or
2 x 0,28 ... 1,5 mm? stranded wire with

and without ferrules
10 mm

Plus-Minus-terminal screws M3,5 with
self-lifting clamping piece

0,5 ... 10 mm?2 solid or
0,5 ... 6 mm2 mm?2 stranded wire with

and without ferrules
10 mm

Captive slotted screw / M3,5

0.8 Nm
DIN rail

60 g
759
80g

IEC/EN 60 715

Width x height x depth
IK 9169:

RK 9169:

SK 9169:

17.5x 90 x 59 mm
17.5x90 x 71 mm
17.5x90 x 98 mm
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Standard Types

IK9169.11 3/N AC 380 ...415/220...240V 50/60 Hz

Article number:

0049177

RK9169.11 3/N AC 380 ...415/220...240V 50/60 Hz

Article number:

0060316

SK9169.11 3/N AC 380 ...415/220...240V 50/60Hz

Article number:

e Output:

¢ Nominal voltage U,;:
o Width:

0054713

1 changeover contact

3/N AC 380 ...415/220 ...240 V
17.5 mm



0225106

Installation / Monitoring Technique

VARIMETER
Phase Sequence Indicator
IK 9178, SK 9178

DOLD

e According to IEC/EN 60 255, DIN VDE 0435-303
¢ Indication of phase sequence in 3-phase systems
o= 3 o Without auxiliary supply
\‘) 3 ol o LED indicator for phase sequence
. = o Devices available in 2 enclosure versions:
29 22 IK9178: depth 59 mm, with terminals at the bottom for
, BN - e installation systems and industrial distribution
A 2 W systems according to DIN 43 880
i P SK 9178: depth 98 mm, with terminals at the top for cabinets
y . with mounting plate and cable duct
8 e Width 17.5 mm
” IK 9178 ” SK 9178
Function Diagram Approvals and Markings
'l q3
L1
t
Applications
U
12 1/ 13 J Indication of phase sequence in 3-phase systems
Indicators
U 1/ LED: on when phase sequence is right
L3 / -
L2 Technical Data
Input
LED J Nominal voltage U,: 3 AC 400V
6627 a Voltage range: 0.8..1.1U,
N Nominal frequency: 50/60 Hz
Frequency range: 45 ...65Hz

Circuit Diagram

L1

L2 L3

L3 L2

r
1
1
|
| L1
1
1
1
1
1
1
1
1

M7507_a

IK9178, SK 9178

General Data

Operating mode:
Temperature range:
Clearance and creepage
distances

rated impulse voltage /
pollution degree

(between L1-L2-L3):
EMC

Electrostatic discharge:
HF irradiation:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:
Wire connection:
Wire fixing:

Mounting:

Continuous operation

-20...+60°C

4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2 kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2 kv IEC/EN 61 000-4-5
Limit value class B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
20/060/04

EN 50 005

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded ferruled

DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
DIN rail IEC/EN 60 715

IEC/EN 60 068-1
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Technical Data

Weight

IK9178: 509
SK9178: 69 g
Dimensions

Width x height x depth

IK9178: 17.5 x 90 x 59 mm

SK9178: 17.5 x 90 x 98 mm
Standard Types

IK9178 3 AC 400V 50/60 Hz

Article number: 0049102 stock item

e Nominal voltage U, 3 AC 400V

o Width: 17.5 mm

SK 9178 3 AC 400V 50/60 Hz

Article number: 0054760

e Nominal voltage U, 3 AC 400V

o Width: 17.5 mm

Ordering example

IK9178 3 AC400V  50/60 Hz

Type

Nominal frequency
Nominal voltage
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0225107

Installation / Monitoring Technique

VARIMETER
Phase Sequence Monitor (Phase Sequence Relay)
IK 9179, RK 9179, SK 9179

DOLD

IK9179 RK 9179 SK 9179

According to IEC/EN 60255-1

Detection of phase sequence in 3-phase systems

Without auxiliary voltage

Closed circuit operation

LED indicator for phase sequence

Output 1 changeover contact

Devices available in 2 enclosure versions:

- |- and R-model, e.g. IK 9169 with depth 61 mm or RK 9169
with depth 71 mm with terminals at the bottom for
installation systems and industrial distribution
systems according to DIN 43 880

- S-model, e.g. SK 9169 depth 100 mm, with terminals at
the top for cabinets with mounting plate and cable duct

e Width 17.5 mm

Function Diagram
U v
L1
U v
12 L3/
U v
L3

11-14
11—12J

LED J

M6628_a
Circuit Diagram
B
e ! 1
| | | |
| L1 L2 il I | L1L2 11 I
[
i3 il I3 2 haj
! R ! R
1 | I 1
I i I A I
- L3 [ - L3 [
| | ! |
R | ! i
—. = _. -
14 11

M7508_b M11289

IK 9179, SK 9179 RK 9179
Connection Terminals

Terminal designation Signal description
L1, L2, L3 Measuring input or. supply voltage
11,12 ,14 Changeover contact

Approvals and Markings

g3

Applications

Detection of phase sequence in 3-phase systems. Disable start of motors
with fixed direction of rotation in the case of wrong phase sequence

Indicators

LED: on, when output relay active
(contact 11-14 closed)

Technical Data

Input

Nominal voltage U,: 3 AC 400V

Voltage range: 0.8..1.1U,

Nominal frequency: 50/60 Hz

Frequency range: 45 ...65 Hz

Output

Contact:

IK9179.11, RK 9169, SK 9179: 1 changeover contact

Thermal current | : 4A

Switching capacity

to AC 15:

NO contact: 3A/AC230V IEC/EN 60 947-5-1
NC contact: 1A/AC230V IEC/EN 60 947-5-1
Electrical life IEC/EN 60 947-5-1

to AC15at1 A, AC 230 V: typ. 300 000 switching cycles
Short-circuit strength

max. fuse rating: 4AgL IEC/EN 60 947-5-1
Mechanical life: > 30 x 108 switching cycles
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Technical Data

General Data

Operating mode:
Temperature range:
Clearance and creepage
distances

rated impulse voltage /
pollution degree
(between L1-L2-L3):
input/output:

EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 2,7 GHz:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Standard Types

IK9179.11 3 AC 400V 50/60 Hz

Article number: 0049182
Continuous operation RK9179.11 3 AC 400V 50/60 Hz
-20 ...+ 60°C Article number: 0060282
SK 9179.11 3 AC 400V 50/60 Hz
Article number: 0051576
e Output: 1 changeover contact
¢ Nominal voltage U, 3 AC 400V
4KV /2 IEC 60 664-1  * Width: U7 [l
4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10 V/m IEC/EN 61 000-4-3
4 kV IEC/EN 61 000-4-4
2 kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
20V IEC/EN 61 000-4-6
Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz

The 1 MHz slow damped oscillator test according to IEC/EN 60255-1

has not been made.

Climate resistance:
Terminal designation:
Wire connection:

IK 9179, SK 9179
Cross section:

Stripping length:
Leiterbefestigung:

Fixing torque:
RK 9179
Cross section:

Stripping length:
Wire fixing:
Fixing torque:
Mounting:
Weight
IK9179:

RK 9179:

SK 9179:

Dimensions

20/060/ 04
EN 50 005
DIN 46 228-1/-2/-3/-4

IEC/EN 60 068-1

2x0,6...2,5 mm?2 solid or

2 x 0,28 ... 1,5 mm2 stranded wire with
and without ferrules

10 mm

Plus-Minus-terminal screws M3,5 with
self-lifting clamping piece

0.8 Nm

0,34 ...2,5 mm?2 solid or

0,34 ... 2,5 mm? stranded wire with

and without ferrules

7 mm

Captive slotted screw / M2,5

0.5 Nm

DIN rail IEC/EN 60 715

60 g
749
7749

Width x height x depth
IK9179:

RK 9179:

SK9179:

17.5x90x 61 mm
175x90x 71 mm
17.5x 90 x 100 mm
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0272136

Installation- / Monitoring Technique

VARIMETER
Phase Monitor
RK 9872

Product Description

The space saving phase monitor RK9872/800 from the Varimeter family
monitors under- amd overvoltage as well as phase sequence in 3-phase
systems.

The response values are fixed. When connecting the measuring voltage
to the inputs L1-L2-L3 and fault free system the relay switches on.
When the measuring voltage is connected the unit checks a clockwise
phase sequence. If this is not the case the yellow LED flashes. The output
relay will not energise. After detection of under- or overvoltage on one or
more phases for more the 5 sec. the relay switches off. The relay stays
off for at least 2 seconds. The phase monitor measures the arithmetic
mean value of the 3 phases against neutral.

6 ®
DOLD
Your Advantages

* Reliability monitoring of 3- or 1-phase voltage systems on:
- Undervoltage
- Overvoltage
- Phase sequence (at 3-phase voltage system)

* Fast fault location

¢ Preventive maintenance

e Space saving

Features

¢ According to IEC/EN 60255-1

* Detection of under-/overvoltage and phase sequence in 3-phase
voltage systems

* Without separate auxiliary voltage

* LED-Indication for operation voltage and contact position

* De-energized on trip

* With fixed response value for undervoltage

* With fixed response value for overvoltage

e Width: 17,5 mm

Approvals and Markings

g

Function Diagramm

UU‘LZ,LS

Ansprechwert
Uberspannung
Hysterese ///\\

N\

Normales Netz

un
Rechtsdrehend

Hysterese_|

Ansprechwert |
Unterspannung

Normales Netz

un Unter-
Rechtsdrehend

spannung

Unter-
spannung

Uberspannung

LED gn

LED ge

11-14

11-12

M10790_a

Application

Monitoring of voltage systems on undervoltage, overvoltage and
phase sequence, e. g. for applications with squirrel cage motors and
-machines, cranes, elevator, escalator, pumps, aircondition.

Indicators
green LED: on, when nominal voltage connected
yellow LED: on, when corresponding output relay
is active
yellow LED: flashes at failure with code:

1 x at undervoltage
2 x at overvoltage
3 x at phase reversal

Safety Notes

- Faults must only be removed when the relay is disconnected.

- Theuserhastomake sure thatthe device and corresponding components
are installed and wired according to the local rules and law (TUEV, VDE,
Health and safety).

- Settings must only be changed by trained staff taking into account the
safety regulations. Installation work must only be done when power is
disconnected.

- Ifthe connected system creates a reverse voltage above the undervoltage
response value the failure cannot be detected.
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Circuit Diagram
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11214 1[12] 14
M10148 M10814
3-phase 1-phase

Connection Terminals

Terminal designation

Signal description

L1

Phase voltage L1

L2 Phase voltage L2

L3 Phase voltage L3

L Phase voltage L

N Neutral

11,12, 14 Changeover contact (output relay)

Technical Data

Input

Measuring voltage =
supply voltage

Technical Data

General Data

Nominal operating mode:
Temperature range:
Operation:

Storage:

continuous operation

-25...+60°C
-25...+70°C

Clearance and creepage distance

contact / measuring voltage
rated impuls voltage /
pollution degree:

EMC

Electrostatic discharge (ESD):
HF-HF irradiation

80 MHz ... 2.7 GHz:

Fast transients:

Surge voltages

between power sypply:
between wire and ground:
HF-wire guided:
Interference suppression:
Degree of protection
Enclosure:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:
Fixed screw terminals
Cross section:

Stripping length:
Fixing torque:
Wire fixing:
Mounting:
Weight:

Dimensions

6kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
0V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
thermoplastic with VO behaviour acc. to
UL subject 94
Amplitude 0.35 mm,
Frequency 10 ... 55 Hz IEC/EN 60 068-2-6
25/ 060 /04 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

0.34 ... 2.5 mm? (AWG 22 - 14) solid or
0.34 ...2.5 mm? (AWG 22 - 14)
stranded wire with and without ferrules
7 mm

0.5 Nm EN 60 999-1
Captive slotted screw / M2.5

DIN-rail IEC/EN 60 715
approx. 70 g

Width x height x depth:

17.5x 90 x 66 mm

Nominal voltage U,;: 3/N AC 400/230V
Max. overload: 1.15 U, continuously Standard Type
Nominal consumption: approx. 6 VA
Nominal frequency: 50/ 60 Hz RK 9872.11 3/N AC 400/230V 50/60 Hz
Measuring frequency range: 45 ...65 Hz Article number:: 0065075
. e Output: 1 changeover contact
Response value”: 3-phase 1-phase  Nominal voltage U,: 3/N AC 400/230 V
3N AC 400/ e Width: 17.5 mm
230V AC 400V AC 110V
Undervoltage: 1955V 360V 99V Variant
Overvoltage: 253V 440V 121V RK 9872.11/100: Undervoltage / overvoltage monitoring
Hysteresis: 2.5 % 1.5 % 2.0 % . .
Ordering example for variant
/Accuracy: + 3%
RK9872. 11 /100 3/N 400/230V 50/60Hz
Repeat accuracy: < 2%
Temperature influence: <1% Nominal frequency

*) the response values are fixed and measured against N

Reaction time:
Overvoltage category:

Output

<50 ms
Il (according to IEC 60664-1)

Contacts:

Thermal current | :
Switching capacity

to AC 15:

NO contacts:

NC contacts:

Electrical life

toAC 15at1 A, AC230V:
Mechanical life:

1 changeover contact

4 A
2A/AC 230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1

1 x 10° switch. cycl. IEC/EN 60 947-5-1
1 x 10° switching cycles

Nominal voltage
400/230V
400V
230V

Voltage type:
3/N 3-phase with Neutral
Single-phase

0 Standard

0 Without time delay
1 With time delay 0.5 s

0 Function
Undervoltage, Overvoltage,
Phase sequence

1 Function
Undervoltage, Overvoltage

Contacts
.11 1 changeover contact
.12 2 changeover contacts
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Connection Examples

¥ M10791
:
N
N [L1]L2|L3
I— - -O--O-O—i
i i
RK9872 1
I !
1 |
- OO ==
1 12 14
3-phase
M10792_b
N -
N L
—_— .O_ .....
i !
| |
1 RK9872 i
1 1
| |
HY g W g Wg PRSP
1 12 14
1-phase
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Monitoring Technique

VARIMETER
Asymmetry Relay
BA 9040, MK 9040N

DOLD

"

0:5?3\
FY L L
e

n::-ﬁ'

ie

B

e According to IEC 255, EN 60
e Recognition of

- voltage asymmetry

- phase failure

- voltage feedback

255, VDE 0435 part 303

- optionally with phase sequence recognition
e Optionally with adjustable response delay
e 2 LED displays for power supply and state of contact

e Wire connection: also 2 x 1.5
2 x 2.5 mm? solid DIN 46 228

mm? stranded ferruled, or

-1/-2/-3/-4

o As option with pluggable terminal blocks for easy exchange of devices

- with screw terminals

';;;' - or with cage clamp terminals
Cer= e BA 9040: width 45 mm
BA 9040 MK 9040N MK 9040N:  width 22.5 mm
Function Diagram Approvals and Markings
*| *]
Asym. [%] phase @@
' asymmetry phase failure sequence c

100

N

U
L Pﬂu—\u

U

i J

L2

UA

L3

=d

11-14
11-12

BA9040
MK9040N

11-14

001
/ 11-12

11-14
|

010
/ 11-12

11-14
11-12

/011

ty M7084_a

Circuit Diagrams
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|
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L1 L1 L2 1

i
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1
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M7353 d

BA 9040.12

I
o1 !
i
i

L1

[RERVARK]

L2 L3

1
1
L1 L2 1 21 .
1
1

12 |14 22 |24 |

1112

M8482_b

211 22| 24

MK 9040N.12
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* see variants

Applications

Monitoring three-phase mains for voltage asymmetry, phase failure orincor-
rect phase sequence, e.g. in elevators, escalators, crane systems etc.

Indications

upper LED:
lower LED:

on when supply voltage connected
on when output relay energized

Technical Data

Input

Nominal voltage U,;:
Voltage range:
Nominal consumption:
BA 9040:

MK 9040N:

Nominal frequency:
Frequency range:
Temperature influence:
Frequency influence:

Setting Ranges

3 AC 400V
08..1.1U,

approx. 4.8 VA
7 VA

50/60 Hz

45 ...65Hz
<0.05% /K
<0.02 % /Hz

Setting range:
Repeat accuracy:
Release ratio:
Voltage feedback
recognition:

Time delay t,
BA 9040:
MK 9040N:

5 ...15 % voltage asymmetry
<0.5%
<4%U,

up to 100 % - setting value,

e.g. when setting value =5 %
asymmetry, 100 % - 5 % = 95 %
Recognition of voltage feedback
up to 95 %

05..5s
05..10s



Technical Data
Output

Contacts
Response/release time:
BA 9040:

MK 9040N:
Thermal current | ;:
Switching capacity
to AC 15

NO contact:

NC contact:

toDC 13

NO contact:

NC contact:
Electrical life:

to AC 15at 3 A, AC 230 V:

Permissible switching
frequency:

Short circuit strength
max. fuse rating:

General Data

2 changeover contacts

<1s/<250 ms
<15s/< 250 ms
6 A (see continuous current limit curve)

2A/AC 230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

10° switching cycles IEC/EN 60 947-5-1
6 000 switching cycles / h

4AgL IEC/EN 60 947-5-1

Operating mode:
Temperature range:
Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Electrostatic discharge:
Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Wire connection:
Wire fixing:

BA 9040:

MK 9040N:
Mounting:

Weight:

Dimensions

Continuous operation

-20...+60°C

4kv/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
2kV IEC/EN 61 000-4-4
2kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplast with VO behaviour
according to UL subject 94

Frequency 10 ... 55 Hz,

Amplitude 0.35 mm IEC/EN 60 068-2-6
20/060/04 IEC/EN 60 068-1
2 x 2.5 mm? solid or

2 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
Box terminal with wire protection

DIN rail IEC/EN 60 715
325¢g

Width x height x depth:
BA 9040:
MK 9040N:

45 x 74 x 133 mm
22.5x90 x 100 mm

CSA-Data

3A 230Vac

60°C / 75°C copper conductors only
AWG 20 - 14 Sol Torque 0.8 Nm
AWG 20 - 16 Str Torque 0.8 Nm

] Technical data that is not stated in the CSA-Data, can be found
I in the technical data section.
nfo

Switching capacity:

Wire connection:

CCC-Data

Thermal current | : 5A

Switching capacity

to AC 15: 2 A/AC 230V IEC/EN 60 947-5-1
to DC 13: 1A/DC24V IEC/EN 60 947-5-1
[ Technical datathat is not stated in the CCC-Data, can be found

I in the technical data section.
nfo

Standard Types
BA 9040.12/001 3 AC 400V 50/60 Hz
Article number: 0043764 stock item
o With phase sequence detection
e Without operate delay
e QOutput: 2 changeover contacts
e Nominal voltage U,: 3 AC 400V
e Width: 45 mm
MK 9040N.12/001 3AC 400V 50/60 Hz
Article number: 0055712 stock item

» With phase sequence detection
* Without operate delay

e Output: 2 changeover contacts
e Nominal voltage U,: 3 AC 400V
o Width: 22.5 mm
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Variants

BA 9040.12/60: with CSA approval on request

BA 9040: with CCC approval on request

BA 9040.12/0 _ 0: without phase sequence detection

BA 9040.12/0 _ 1: with phase sequence detection

BA 9040.12/00 _: without time delay

BA 9040.12/01 _: with adjustable time delay
t:0..5s

MK 9040N.12/0 _ 0O: without phase sequence detection

MK 9040N.12/0 _ 1: with phase sequence detection

MK 9040N.12/00 _: without time delay

MK 9040N.12/01 _: with adjustable time delay
t:0..10s

Ordering example for variants

MK 9040N .12 /0__ 3AC400V 50/60Hz

Nominal frequency
Nominal voltage
On request BA 9040:
3 AC 230V
3AC 440V
3 AC 660V
MK 9040N:
3 AC 400V
0: without phase
sequence recognition
1: with phase
sequence recognition
0: without t,
1:witht,
Contacts
Type

Options with Pluggable Terminal Blocks

Screw terminal Cage clamp
(PS/plugin screw) (PC/plugin cage clamp)
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Monitoring Technique

VARIMETER
Phase Sequence Relay
MK 9056N

DOLD

2229
'\‘I‘*

2002

FEE

2029

Your Advantage

¢ Correct sense of rotation of motors

* Simple wiring

Features

¢ According to IEC/EN 60 255-1
* Detection of wrong phase sequence

LED indication of rotation

L]
e 2 changeover contacts
L]

Wire connection: also 2 x 1.5 mm? stranded ferruled, or
2 x 2.5 mm? solid DIN 46 228-1/-2/-3/-4
* As option with pluggable terminal blocks for easy exchange of devices

- with screw terminals

- or with cage clamp terminals

¢ Width 22.5 mm

The MK 9056N detect wrong phase sequence in 3-phase systems.To monitor
phase failure it is more suitable to use an Asymmetry relay e.g. MK 9040N.

Product Description

Approvals and Markings

©

A025518

Ce

Function Diagram

U
L1
t
U
12 L3/
U
L3
L2
11-14,
21—24J
11-12,
21-22
LED J
MB051_c
Circuit Diagram
LfL2|Ls
—_——— _———— |
! I
i L1 L1 L2 1 21 .
. 1
I N s i
! L3 L2 L3 12|14 22|24 |
! |
————— 1[12]14 —-——
M8156_a
21( 22| 24

Connection Terminals

Terminal designation

Signal description

L1,L2,L3

Connection of the monitoring
3-phase system

11,12, 14, 21, 22, 24

"incorrect phase sequence-signa-
ling relais (2 changeover contacts)"

Indicators
green LED:

on, when corresponding output relay is
active

Technical Data

Input

Nominal voltage U,:

3AC42..60V,100...127V
3 AC 220 ... 240, 380 ... 500 V

Voltage range: 0.9..1.1U,

Nominal frequency of U,: 50/60 Hz

Nominal consumption: approx. 2 W

Output

Contact: 2 changeover contacts

Operate / release delay:
Thermal current | :
Switching capacity

to AC 15

NO contact:

NC contact:

toDC 13

NO contact:

NC contact:

Electrical life

to AC15at3 A, AC 230 V:

Short circuit strength
max. fuse rating:
Mechanical life:

General Data

<100/50 ms

5A

3A/AC230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

5 x 10° switch. cycles IEC/EN 60 947-5-1

4AgL IEC/EN 60 947-5-1
> 20 x 108 switching cycles

Operating mode:
Temperature range:
Operation:

Storage:

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

Continuous operation
-20 ...+ 60°C

-20...+60°C
<2.000 m

4kV/2 IEC 60 664-1
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Technical Data

EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 2.7 GHz:
Fast transients:

Surge voltages
between

wires for power supply:

between wire and ground:

HF wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection
Screw terminals
(integrated):

Insulation of wires
or sleeve length:

Plug in with screw terminals

max. cross section
for connection:

Insulation of wires
or sleeve length:
Plug in with cage
clamp terminals
max. cross section
for connection:

min. cross section
for connection:
Insulation of wires
or sleeve length:
Wire fixing:

Fixing torque:
Mounting:
Weight:

Dimensions

8 kV (air)

10V/m
2 kV

2 kV
4 kV
oV
Limit value class B

IP 40
IP 20

IEC/EN 61 000-4-2

IEC/EN 61 000-4-3
IEC/EN 61 000-4-4

IEC/EN 61 000-4-5
IEC/EN 61 000-4-5
IEC/EN 61 000-4-6

EN 55 011

IEC/EN 60 529
IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm,

frequency 10 ... 55 Hz, IEC/EN 60 068-2-6

20/060/ 04

IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

1 x 4 mm? solid or

1 x 2.5 mm?2 stranded ferruled or
2 x 1.5 mm?2 stranded ferruled or

2 x 2.5 mm? solid

8 mm

1 x 2.5 mm?2 solid or

1 x 2.5 mm?2 stranded ferruled

8 mm

1 x 4 mm? solid or

1 x 2.5 mm?2 stranded ferruled

0.5 mm?

12 05 mm

Plus-minus terminal screws M 3.5
box terminals with wire protection or

cage clamp terminals

0.8 Nm
DIN rail
approx. 140 g

IEC/EN 60 715

Width x height x depth:
MK 9056N:

MK 9056N PC:

MK 9056N PS:

22.5x90 x 97 mm
22.5x 111 x 97 mm
22.5x 104 x 97 mm

CCC-Data
Aucxiliary voltage U,:

Switching capacity
to AC 15
NO contact:

[ Technical data that is not stated in the CCC-Data, can be found

3 AC 42-60V, 3 AC 100-127V,

3 AC 220-240V

1,5A/AC 230V

I f in the technical data section.

IEC/EN 60 947-5-1

Standard Types
MK 9056N.12 AC 380 ...500V 50/60 Hz

Article number: 0054183

e Qutput: 2 changeover contacts
e Nominal voltage U,: AC 380 ... 500 V

o Width: 22.5 mm

Ordering Ecample

MK 9056N.12 _ _/ 3 AC380...500 V 50/60Hz

L Nominal frequency
Nominal voltage

Type of terminals

without indication:
terminal blocks fixed
with screw terminals

PC (plug in cageclamp):
pluggable terminal blocks
with cage clamp terminals

PS (plug in screw):
pluggable terminal blocks
with screw terminals

Contacts

Type

Options with Pluggable Terminal Blocks

Screw terminal Cage clamp
(PS/plugin screw)  (PC/plugin cage clamp)
Notes

Removing the terminal blocks with cage clamp terminals

. The unit has to be disconnected.

. Insert a screwdriver in the side recess of the front plate.

. Turn the screwdriver to the right and left.

. Please note that the terminal blocks have to be mounted on the
belonging plug in terminations.

A OWON =
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Monitoring Technique

VARIMETER
Trip circuit monitor
UG 5124

®
DOLD
Your Advantages

* Wide auxiliary voltage range DC 20 ... 265 V

¢ Limiting of the power consumption at measuring circuit
by a voltage independent constant current source

¢ On delay- / release delay each adjustable

Features

¢ According to IEC/EN 60 255-1

¢ Monitors continuously breaker trip circuits

2 changeover contacts

Galvanic separated electronic

De-energized on trip

With pluggable terminal blocks for easy exchange of devices
Terminal blocks coded

Width 22,5 mm

Product Description

The trip circuit monitor UG 5124 is used to monitor control and trip cir-
cuits in electrical controls. It detects interruptionsof the trip circuit coil,
interruptions of wires, increase resistance, welded contacts, missing
control and auxiliary voltage. The setting of the both time delays is sim-
ply done on 2 rotary switches on the front of the device. As the power
supply and the measuring circuit are galvanically separated, 2 different
voltage sources can be connected.

Approvals and Markings

e

Function Diagram

UH

VY

UAmin \
Hysterese \

15-18
25-28
15-16
25-26

LED OK

LED ERROR

M11678 a

Applications

Monitoring of control and trip circuits at electrical systems:
e Circuit breakers

e Load circuits contactors

 Signal circuits

Function

The trip circuit monitor contains a constant current source, optical isolati-
on, a monitoring circuit, timing circuits, three LEDs and 2 changeover con-
tacts for diagnostics. The constant current source feeds a low low current of
1.5 resp. 5 mA depending on the relay model used into the trip circuit
monitor. The measuring inputs are connected across NO contact (trip
contact) that has to be monitored and the measuring current flows bet-
ween the 2 poles of the control voltage of the circuit to be monitored. The
relay energises, when the current cannot flow due to a failure.

The timing circuit avoids a failure indication during the short activation of
the circuit breaker via the trip contact. It is also important, that the voltage
does not drop under the minimum value U

Amin*

Circuit Diagram

Al+{ A2 | A2
M1+ M2| M2
e 1 T I Y ppppp .
. !
. !
i |
- Mi+ M2 |16 st 2% |28i
| .
T N :
. !
: 15 2%
. !
. !
. !
Lo .
M11677
15|16 | 18
252628

Connection Terminals

Terminal designation |Signal description

Al+, A2 Auxiliary voltage DC

M1+, M2 Connections for Measuring circuit
15, 16, 18 Contacts Relay 1

25, 26, 28 Contacts Relay 2
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Function Note

The required voltage in the trip circuit for a correct function can be calcu-

lated as follows.

UC>UAmin+(RC*IC)
Variant Measuring current | | Voltage U, ..
1 1,5mA 40V
2 5mA 20V
U, = Control voltage
U, = Measuring voltage M1+/M2
R. = Resistance of tripping coil
I, = Measuring current
L+
UH L.
L,
A1+ |A2
I_O_ e ()r e e = = -
i Lt Ig |
| :
i UG5124 ! )UA*)
i % v |
oS Wi i
O = =) = _— QO 1
15 16 18 25 26 28
Rc J(
M11818 B
*) Ua > Uamin trip coil
The voltage U, . has a hysteresis of 2 %. |.e. the relay switches at a voltage

of U, . - Hysteresis in error state (contacts 15, 16 and 25, 26 closed).

If the voltage U

Amin

15, 18 and 25, 28 closed).

is acceded, the relay switches to good stated (contacts

Indicators
green LED ,ON*:

yellow LED ,OK*:

red LED ,Error*:

permanent on:

permanent on:

flashing:

permanent on:

flashing:

Auxiliary supply connected

No failure.
Release delay time is running

Failure.
On delay time is running

Technical Data

Time circuit

Time setting

On delay t ;:
Release delay t:
Repeat accuracy:

Measuring circuit M1+ / M2

0...9s (1 s steps)
0...4 s (1 s steps)
+ 2 % of the set value

Measuring current I

up to 1.5 mA:

up to 5 mA:

Measuring voltage range

Measuring current |, up to 1.5 mA:
Measuring current |, up to 5 mA:

Voltage U

Amin

Measuring current |, up to 1.5 mA:
Measuring current |, up to 5 mA:

Accuracy:
Hysteresis:
Repeat accuracy:

1,5 mA, typ.
5 mA, typ.

DC 40...265V
DC20..60V

DC 40V
DC20V
+5%
2%
< 3%

Auxiliary voltage input A1+ / A2

Auxiliary voltage U, : DC20...265V
Nominal consumption: 2W

Output

Contacts: 2 changeover contacts

Thermal current | :

Switching capacity

to AC 15:

NO contact:

NC contact:

to DC 13:

Electrical life
toAC15at1 A, AC230V:
Permissible switching
frequency:

Short circuit strength
max. fuse rating:
Mechanical life:

General Data

see quadratic total current limit curve
(max. 4 A per contact)

3A/AC230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

1,5 x 10° switch. cycl. |IEC/EN 60 947-5-1
1800/ h

4AgG/gL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Operating mode:
Temperature range
Operation:

Storage

Altitude:

Clearance and creepage
distances

Rated insulation voltage:
Overvoltage category:
rated impuls voltage /
pollution degree:

Auxiliary voltage / Measuring input:

Auxiliary voltage / Contacts:
Measuring input / Contacts:

Contacts 11, 12,14/21, 22, 24:

EMC

Electrostatic discharge (ESD):

HF irradiation

80 MHz ... 6 GHz:
Damped oscillatory

wave immunity test
Differential mode voltage:
Common mode voltage:
Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

190

Continuous operation

-10...+ 60 °C (device free-standing)
-40...+80°C

<2.000m IEC 60 664-1
300V
1]

IEC 60 664-1
6kV/2
6kV/2
6kV/2
6kV/2
8 kV (air) IEC/EN 61000-4-2
10V/m IEC/EN 61000-4-3
1kV IEC/EN 61000-4-18
2,5kV IEC/EN 61000-4-18
2kV IEC/EN 61000-4-4
2kV IEC/EN 61000-4-5
4 kV IEC/EN 61000-4-5
10V IEC/EN 61000-4-6

Limit value classe B

IP 40
IP 20

IEC/EN 60 529
IEC/EN 60 529



Technical Data

Housing:
Vibration resistance:

Climate resistance:
Wire connection:
Plugin with

screw terminals (PS)
max. cross section:

Insulation of wires
or sleeve length:
Wire fixing:

Fixing torque:
Mounting:
Weight:

Dimensions

Thermpolastic with VO behaviour

according to UL subject 94

Amplitude 0,35 mm,

Frequency 10 ... 55 Hz, IEC/EN 60 068-2-6

10/060/ 04 IEC/EN 60 068-1
DIN 46 228-1/-2/-3/-4

1x0.25 ... 2.5 mm? solid or
stranded ferruled (isolated) or
2x0.25...1.0 mm? solid or
stranded ferruled (isolated)

7 mm

captive slotted screw

or cage clamp terminals
0.5 Nm

DIN rail

approx. 152 g

IEC/EN 60715

Troubleshooting

Failure Potential cause

Broken wire, blown fuse, tripping
not fulfilled |coil interrupted, increased contact
resistance

Requirement U, > U

Amin

Fault in auxiliary supply Voltage supply not connected

The NO contact in the monitored
trip circuit is longer closed as requi-[NO contact sticks or is welded
red during operation

Width x height x depth:

22.5x 107 x 120 mm

Safety Notes

Dangerous voltage.
Electric shock will result in death or serious injury

WARNUNG  pisconnect all power supplies before servicing equipment

- Faults must only be removed when the relay is disconnected

- The user has to make sure that the device and corresponding compo-
nents are installed and wired according to the local rules and law
(TUEV, VDE, Health and safety).

- Settings must only be changed by trained staff taking into account the
safety regulations. Installation work must only be done when power is
disconnected.

- The touch protection of the connected elements and the isolation of
the connection wires have to be chosen to be suitable for the highest
voltage connected to the device.

Set Up Procedure

The connection has to be made according to the connection examples.
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Standard Types

UG 5124.82PS DC40...265V 1,5mA U, =DC20...265V

Connection Examples

Artikelnummer: 0067526 UH F R

e Output: 2 changeover contacts

* Auxiliary voltage U,;: DC 20 ...265V mie |

* Measuring current: 1,5 mA B o =

* Measuring voltage range: DC 40 ...265V | i

* Width: 22.5 mm I M+l

UG 5124.82PS DC20..60V 5mA U, =DC20...265V : UG5124 !
Artikelnummer: 0067527 : ¥ )

e Output: 2 changeover contacts ! f f f

* Auxiliary voltage U,;: DC20...265V | { _ % _é_ { . ;_4) _______ 1

* Measuring current: 5 mA 5 16 18 25 2 28

* Measuring voltage range: DC 20 ...60V )
* Width: 22.5 mm M11680_b _Elj--x

Ordering Example Auxiliary voltage / measuring voltage separate connection or common

UG 5124 .82 PS DC1,5mA DC20..265V

connection to one voltage source.

L Auxiliary voltage gyl o—m—m— -~ -
: Hy . 1 o 1 o .. _
Measuring current L-
Type of terminals
PS (plugin screw): A1+ |A2
pluggable terminal blocks, YT T T T T T -
with screw terminals | L+
Contact !
Type : UG5124 [
[ % 12
Option with Pluggable Terminal Block L
P U T . S SR i
15 16 18 25 26 28
A1+ [A2
é _O_ e () = = = — ——— =
- 1
1
1
; UG5124
Screw terminal !
(PS/plugin screw) 1
1
LS l_ &2 l
Characterisiques 150160 1820026

SR A M11681 b
35 —
30 \ \ Trip circuit monitoring with NC and NO contact (auxiliary contacts) of the
25 \\ circuit breaker
i \ N
\ \
15 \
10 \ !
\
\
0 T T T T 1 1 T L - e
C)
0 10 20 30 40 50 60 70 80
M10875

__ device mounted away from

heat generation components.

device mounted without distance heated by
devices with same load

Quadratic total current limit curve
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Monitoring technique
VARIMETER

Fuse monitor n o L n @
UG 9075 HE

Your advantages

e increasing the availability of plants by early detection of blown fuses,
that may cause damage if undetected

« fast detection of blown fuses also with disconnected load availability of
your plant on request

 reliable detection of blown fuses inspite of:
- asymmetric mains
- harmonic content

Features

According to IEC/EN 60 255-1

To monitor fuses in single and 3-phase AC voltage systems
Undervoltage detection below 0.7 x U,

No separate auxiliary necessary

2 changeover contacts

2 nominal voltages adjustable:

Function Diagram 3/N AC 240V /140 V or 3/N AC400V /230 V or

fixed nominal voltage: 3/N AC 110V /64 V

U L1 L2 L3 * Adjustable operate delay
! : ¢ Energized on trip
1,123 ¢ Automatic adjustment to 50 Hz and 60 Hz mains frequency
0,7XUN e Width 22.5 mm
Approvals and Markings
LED ON c E
LED F1
ty Application
- Monitors the state of 1-3 fuses in single- or 3-phase voltage systems. e.g.
LED F2 for automatic disconnection and lockout of a 3 phase motor in the case
of a fuse failure.
Function
LED F3 During initialisation the fuse monitor recognises the mains frequency
(50 Hz or 60 Hz). When monitoring fuses in a 3-phase system all the
phases are measured against N. The recognition of a blown fuse is done
H}‘Zl | by monitoring the voltage at the fuse input terminals F1, F2 and F3. A vol-
) tage drop on one of these input terminals below 0.7 x Uy is an indication
for a blown fuse. In case an undervoltage condition on any of the three
terminals has been recognized the LED of the corresponding terminal
g]g‘g‘ | starts blinking red. After the adjusted response time has expired, the LED

switches on red continuously. At the same time the relay, which works
in open circuit alarm mode, switches its state. After the terminal voltage
exceeds the switching level again e.g. by replacing the blown fuse, the
3-phase connetion to monitor 3 fuses corresponding LED immediately turns off and at the same time the relay
switches back into idle mode.

M10988 a

LED F1 LED F2 LED F3 Relay output
1 1 1 off When monitoring fuses in a 1-phase system, up to 3 fuses can be connec-
0 1 1 on ted to the same phase and being monitored.
1 0 1 on
1 1 0 on At Variant for 3/N AC 240 V / 140 V and 3/N AC 400 V / 230 V are both
0 0 1 on voltage ranges via potentiometer settable.
0 1 0 on
1 0 0 on Notes
0 0 0 off For reliable detection of fuse failure with large inductive loads we recom-

Logic table for 3 fuses mend to have symmetric loads.

1: fuse OK, 0: fuse blown

When using the fuse monitor with motor loads it could happen, due to
LED F1 LED F2 LED F3 Relay output fee_dback voltage, that the failed fuse is only detected after the motor is
1 1 1 off switched off.

0 1 1 on
1 0 0 on
0 0 0 off

Logic table for monitoring of 2 fuses
in a single-phase a.c. system
1: fuse OK, 0: fuse blown
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Circuit Diagrams

L3

— — — — — ] L1

L1 [L2 |13

N 12 |14 22 |24

M10957

2112224

Connection Terminals

Terminal designation

Signal description

L1,L2,L3,N

Connection for fuses

11,12,14, 21,22, 24

Blown fuse-indicatior relay
(2 changeover contacts)

Indicators
green LED "ON"

red LED "F1, F2, F3"

on when supply connected

shows that the voltage is dropped under
0.7 U, after the fuse which indicates a
blown fuse

Technical Data
Input
Nominal voltage U,;:
Voltage range:
Nominal frequency:

Nominal consumption:

Measuring circuit

3/NAC 240V /140V
3/N AC 400V /230V
3/NAC 110V /64V
0.7 ...1.1U,

50/60 Hz

approx. 2W

Monitoring voltage U,:

Monitoring range:
Response value:
Hysteresis:

Nomber of monitored
fuse:

On delay:

Release delay:
Accuracy:
Repeat accuracy:

Output

Contacts:
Switching capacity
to AC 15

NO contact:

NC contact:

toDC 13

NO contact:

NC contact:
Electrical life

to AC1at8A, AC 250 V:

Shortcircuit protection
max. fuse:
Mechanical life:

3/NAC 240V / 140V
3/NAC 400V /230V
3/NAC 110V /64V
0.7 ...1.1U,
0.7x U,

10 %

1..3

infinite adjustable

instantaneuos (<200 ms), 2 ... 25 s
instantaneuos

+3%

+1%

2 changeover contacts

3A/AC 120V
1.5A/AC 240V

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1

0.22 A/DC 120V
0.1 A/DC 250V

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1

> 10° switching cyles IEC/EN 60 947-5-1

3AgL IEC/EN 60 947-5-1
> 3 x 107 switching cyles

194

Technical Data

General Data

Operating mode:
Temperature range
Operation:

Storage:

Relative air humidity:
Altitude:

Rated impulse voltage/
Pollution degree:

EMC

Electrostatic discharge (ESD):

HF irradiation

80 MHz ... 2,7 GHz:

Fast transients:

Surge

between

wires for power supply:
between wire and ground:
HF-wire bound:
Interference suppression:
Protection degree:
Enclosure:

Terminals:

Enclosure:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:
Plugin with

screw terminals (PS)
max. cross section

for connection:

Insulation of wires
or sleeve length:
Wire fixing:
Fixing torque:
Mounting:
Weight:

Dimensions

continuous operation

0..+55°C
-25...+60°C
93 % at 40 °C
<2.000 m

4 kV/2 IEC 60 664-1

8 kV (Luftentladung) IEC/EN 61 000-4-2

10V/m IEC/EN 61 000-4-3
2 kv IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2 kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6
Limit value class B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour
acc. to UL Subj. 94
Amplitude 0.35 mm,
Frequency 10 .. 55 Hz IEC/EN 60 068-2-6
0/055/04 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

1x0,25...2,5 mm? solid or
stranded ferruled (isolated) or
2x 0,25 ...1,0 mm? solid or
stranded ferruled (isolated)

7 mm

captive slotted screw
0,5...0,6 Nm

DIN rail

approx. 190 g

Width x height x depth:

22.5x 109 x 120.3 mm



Standard Types

UG 9075.12 PS 3/N AC 240/140V + 3/N AC 400 /230 V
Article number: 0065531
e 2 nominal voltages adjustable:

3/N AC 240/140V + 3/N AC 400 /230 V

e Qutput: 2 changeover contacts
o Width: 22,5 mm

UG 9075.12PS 3/NAC 110/64 V

Article number: 0065532

o fixed nominal voltage: 3/NAC 110/64V

e Qutput: 2 changeover contacts
o Width: 22,5 mm

Options with Pluggable Terminal Blocks

Screw terminal
(PS/plugin screw)

Application Examples

Fl F2 3

L1 JL2 L3 [N 12 14 22 24
r

load

=) ) 1)
Eo||Eo||E
23| (282
el |ee| |2
S S 5]
=] I=1 S

uGgo7s -~

n
|
|
|
|

11 21

M11519
3-phase connection to monitor 3 fuses
L1 N
[
g l|E
23|23 L1 L2 L3 N 12 14 22 24
57|18 r O-0O- e
) 1
I ueoors -~ !
\ 1
| 1
1 21
M11517

1-phase connection to monitor 2 fuses
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0269442

Monotoring Technique
VARIMETER

Phase Sequence Module n o L n o
IL 9059, SL 9059, OA 9059 (oYsN

Your Advantages

* Protects mobile equipment against damage or destruction coming
from wrong phase sequence

* OA 9059: reduced wiring by mounting directly in the
motor connection box

SR
$0oPO

; Features

B g

Rl A= i + According to IEC/EN 60255-1

P B ¢ Detection of incorrect phase sequence
H A * No separately auxiliary voltage necessary

£ * Nominal voltage range 3 AC 380 ... 690 V

| * Suitable for operation with inverters (f = 40 ... 80 Hz)
,"' ¢ Relay output:

- IL/SL 9059: 1 changeover contact
- OA 9059: 1 NC contact
IL 9059 SL 9059 OA 9059 ¢ Extended temperature range
¢ Devices available in 3 enclosure versions:
IL 9059: depth 59 mm, with terminals at the bottom for
installation systems and industrial distribution systems
according to DIN 43 880

Function Diagrams

SL 9059: depth 98 mm, with terminals at the top for cabinets
U with mounting plate and cable duct
0 —I T e OA 9059: sealed modul with stranded wire connection
suitable for mounting in terminal box
t ¢ Width
U - IL/SL 9059: 35 mm

- OA9059: 62mm

t Approvals and Markings

= = €@

incorrect t A025518 “ only IL 9059
phase sequence

red systems should help to detect failures and misfunctions in time, to avoid
green-- damage and long times of non-operation.
Besides speed and frequency the monitoring of phase sequence is very

LED

11-14 I—l Applications
11-12 In many application with pumps, conveyors and fans efficient monitoring

off

important.
MT1097 The phase sequence relay with it's wide voltage range of 3AC380-690V
detects a wrong phase sequence and signals via a galvanically separated
(LI, BB relay contact the wrong rotation of a motor.
By integrating the relay output into the enabling circuit of a plant, the unit
disables the start of the plant in the case of wrong phase sequence. espe-
Uk cially portable equipment can be protected in this way.
L —I L Indicators
! 2-colour LED at IL/SL 9059
ud green: correct phase sequence
o —l 3 contacts 11-14 closed
t red: incorrect phase sequence
Uk contacts 11-12 closed
L3 —l L2 Circuit Diagrams
incorrect t ,_._._._. ..... ,_._._._. .....
phase sequence . 1 . |
1 . 1 .
g e i U UL T i REERY) 7 !
closed - L ro L !
M9965 a I 1 I 1
! L3 2| ;! 3 2 13 8 |
OA 9059/001 | . i
1 1

L2 L3
—— o . . ..... ———. . . n .......
M10003 M9909_a

IL 9059, SL 9059 OA 9059
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Connection Terminals

Terminal designation

Signal description

L1, L2, L3

Input circuit
OA 9059: L1 (red), L2 (blue), L3 (grey)

7,8 (OA 9059)

NO contact: 7 (yellow), 8 (green)

11,12,14 (IL/SL 9059)

Changeover contact

Technical Data

Input circuit

Nominal voltage U,;:
Voltage range:
Nominal frequency:
Frequency range:

3 AC 380 ...690V

0.85...1.1 U, (3AC 320 ...760 V)
ca.3VA

40 ... 80 Hz (main frequency);
suitable for operation with inverters
with independant pulse frequency

Output

Contact

IL/SL 9059: 1 changeover contacts
OA 9059: 1 NC contact

Contact material:
Switching voltage:
Response time:

Thermal current | :
IL/SL 9059:
OA 9059:

AgNi 0.15 gold plated

AC 250 V

After connection of all 3 phase with
incorrect phase sequence until NC contact
at OA 9059/001 opens: approx. 100 ms

5A
2A

Switching capacity IL/SL 9059

to AC 15:
to DC 13:

Switching capacity OA 9059

to AC 15:

to DC 13:

Electrical life:

Short circuit strength
max. fuse rating:
IL/SL 9059:

OA 9059:

Mechanical life:

General Data

2A/AC230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

1.5 x 10° switching cycles

4AgL IEC/EN 60 947-5-1
2AgL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Operating mode:
Temperature range
Operation

IL/SL 9059:

OA 9059:

Storage

IL/SL 9059:

OA 9059:

Relative air humidity:
Altitude:

Clearance and creepage
distances

Continuous operation

-30...470°C
-30...475°C

-40...470°C
-45 ...+ 75°C
93 % at 40 °C
<2,000m

rated rated impulse voltage voltage /

pollution degree;
Output to Input:
EMC

Statische Entladung (ESD):

HF irratiation

80 MHz ... 1 GHz:
IL/SL 9059:

1 GHz ...2 GHz:
2 GHz ... 2.7 GHz:
OA 9059:

1 GHz ...2 GHz:
2 GHz ... 2.7 GHz:
Fast transients:
HF-wire guided
IL/SL 9059:

OA 9059:

Surge voltages:
Interference suppression:

6kV/3 IEC 60 664-1

8 kV (Luftentladung) IEC/EN 61 000-4-2

10V/m IEC/EN 61 000-4-3
3V/m IEC/EN 61 000-4-3
3V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
30V/m IEC/EN 61 000-4-6
10V/m IEC/EN 61 000-4-6

2kV  IEC/EN 61 000-4-5

Limit value class B EN 55 011

Technical Data

Degree of protection:
IL/SL 9059:

OA 9059:
Housing:
IL/SL 9059:

OA 9059:
Vibration resistance:

Climate resistance:
IL/SL 9059:

OA 9059:

Wire connection:
IL/SL 9059:

OA 9059:

L1;L2;L3:

7;8:

wire length:

Wire fixing IL/SL 9059:

Fixing torque:
IL/SL 9059:
Mounting

IL/SL 9059:

OA 9059
Mounting screws:
Fixing torque:

Weight:
IL 9059:
SL 9059:
OA 9059:

Dimensions

Housing: IP 40 EN 60 529
Terminals: IP 20 EN 60 529
Module is completed sealed-in

Thermoplastic with VO behaviour
according to UL subject 94

Potting compound UL approval
Amplitude 0.35 mm,

frequency 10 ... 55 Hz,IEC/EN 60 068-2-6

30/070/04
30/075/04

IEC/EN 60 068-1
IEC/EN 60 068-1

2 x 2.5 mm? solid DIN 46 228
2 x 1.5 mm? stranded ferruled
DIN 46 228-1 /-2 /-3

0.5 mm2, double insulation

0.25 mm?, double insulation

25cm

Flat terminals with self-lifting clamping
piece EN 60 999

0.8 Nm
DIN rail IEC/EN 60 715
M4 x 25 mm

1.2 Nm

approx. 215 g
approx. 245 g
approx. 180 g

Width x height x depth:
IL 9059:

SL 9059:

OA 9059:

35 x 90 x 59 mm
35 x 90 x 98 mm
62 X 62 X 25 mm
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Standard Type

IL 9059.11 3 AC 380..690V 40 ...80 Hz
for mounting in consumer units or industrial distribution systems

Article number: 0062239

e Output: 1 changeover contact
* Nominal voltage U, 3 AC 380 ...690V

* Frequency range: 40 ...80 Hz

* De-energized on trip

e Width: 35 mm

SL 9059.11 3 AC 380..690V 40 ...80 Hz
for cabinets with mounting plate

Article number: 0065771

e Output: 1 changeover contact
* Nominal voltage U, 3 AC 380 ...690V

* Frequency range: 40 ...80 Hz

* De-energized on trip

e Width: 35 mm

OA 9059.05/001 3 AC 380...690V 40 ...80 Hz
for mounting in terminal box

Article number: 0065777

e Output: 1 NC contact

* Nominal voltage U, 3 AC 380 ...690V
* Frequency range: 40 ...80 Hz

e Energized on trip

* Width: 62 mm

Dimension OA 9059

62
50 25
> ) —
o3 g
hl”
- @ rt

M10799
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0255165

Installation- / Monitoring Technique

VARIMETER
Neutral Monitor
IL 9069, SL 9069

DOLD

>

| ST
IL 9069 IIPP o ooeo
Function Diagram
u 1,123
Uy
broken neutral t

N
11-14
11-12

M9771

Circuit Diagram

Li|L2| 3| N
- -
| |
;o i
i L2 N )
i L3 |
| P12
D

1 L _14
i oo
A
1 _a ]
ol |2 !
L. Y|

14 11| 24| 21
M7549 b

IL 9069.12, SL 9069.12

¢ According to IEC/EN 60 255-1

¢ Detection of

- missing neutral in the system

- broken neutral on IL/SL 9069

- neutral exchanged against phase

Detection of phase failure also with disconnected load

For 3-phase systems

De-energized on trip

LED indicator for operation/state of output contacts

Single phase connection possible

Without auxiliary voltage

2 cangeover contacts

Optionally with adjustable asymmetry detection and on delay

Devices available in 2 enclosure version:

IL 9069: depth 59 mm with terminals at the bottom for
installations systems and industrial distribution
systems according to DIN 43 880

SL 9069: depth 98 mm with terminals at the top for
cabinets with mounting plate and cable duct

e Width 35 mm

Approval and Markings
@

A025518
Application

* only for IL 9069

Neutral monitoring in 3-phase systems

In 3-phase systems with neutral often also single phase loads are con-
nected between phase and neutral. If the neutral is missing in a system
like this, unsymmetric voltages occur, that could damage single phase
consumers, if the voltage rises to high. Also consumers can stop to work
if the phase-neutral voltage gets too low. The IL 9069 detects this problem
and can switch off the system immediately.

To monitor mobile systems that are connected via plug connectors. On
mobile systems that are connected by a very long cable, voltage drop
can cause a significant asymmetry also during normal operation. For this
case we recommend the variant IL/SL 9069.12/500 with an adjustable
asymmetry setting (approx. 5 ...15%) and an additional response delay.

Function

All 3 phase voltages are measured between phase input L1, L2, L3 and
the neutral N. If all 3 phases and the neutral are connected correctly and
the asymmetry in good state, the green LED is on and the output relay
is energized. If the neutral or one phase is missing or the neutral is ex-
changed with a phase or the asymmetry exceeds the setting value, the
output relay de-energises immediately or after the adjusted time delay
(with IL/SL 9069.12/500) and the green LED goes off. The time delay on
IL/SL 9069.12/500 is only active when the voltage on terminals L3-N is
at least 0,7 U,  as the unit is supplied from these terminals.

Indication

LED green: on when output relay activated

(contact 11-14 and 21-24 are closed)
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Technical Data

Input

Nominal voltage U,:
Max. overload:
Voltage range:
Permissible asymmetry
of the phase

IL/SL 9069.12:

IL/SL 9069.12/500:
Nominal consumption
Nominal frequency:
Frequency range:
Input current at U, :

3/N AC 400/230V
AC 440V on all measuring inputs
0.7 ..1.1 U,

max. 5 %

adjustable approx. 5 ... 15 %
approx. 6 VA (L3-N)

50 /60 Hz

45 ...65 Hz

L1-N, L2-N: approx. 1.5 mA
L3-N: approx. 25 mA

On delay

IL/SL 9069.12: approx. 100 ms

IL/SL 9069.12/500: approx. 0.1 ... 20 s, adjustable
Output

Contact

IL 9069.12, SL 9069.12:
Thermal current | ;:
Switching capacity
according to AC 15:
according to DC 13:
Electrical life

to AC15at1 A, AC 230 V:

Short circuit strength
max. fuse:
Mechanical life:

General Data

2 changeover contacts

4 A
3A/AC230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

> 5 x 10° switch. cycl. IEC/EN 60 947-5-1

4AgL IEC/EN 60 947-5-1
> 30 x 10° switch. cycles

Operating mode:
Temperature range:
Clearance and creepage
distances

Continuous operation
-20 ...+ 60°C

rated rated impulse voltage voltage /

pollution degree:

EMC

Electrostatic discharge:
HF irradiation:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:

Wire fixing:

Fixing torque:
Mounting:
Weight

IL 9069:

SL 9069:

Dimensions

4kv/2 IEC 60 664-1
8 KV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
2kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm,

frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
20/060/ 04 IEC/EN 60 068-1
EN 50 005

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded ferruled

DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
0.8 Nm
DIN rail IEC/EN 60 715
1109

137 g

Width x height x depth
IL 9069:
SL 9069:

35 x 90 x 59 mm
35 x 90 x 98 mm

Standard Type

IL 9069.12, 3/N AC 400/230V, 50/ 60 Hz

Article number:

¢ Output:

¢ Nominal voltage U,
e Width:

0048730

2 changeover contacts
3/N AC 400/230V

35 mm

SL 9069.12, 3/N AC 400/230V, 50 /60 Hz

Article number:

e Output:

¢ Nominal voltage U,
* Width:

0054750

2 changeover contacts
3/N AC 400/230V

35 mm

Variant
IL/SL 9069.12/500:

Order example for variant

IL 9069 .12 /

with adjustable asymmetry detection
and adjustable on delay

3/NAC 400/230V 50/60Hz

Nominal frequency
Nominal voltage

Variant, if required
Contacts

200

Type



0221571

Installation / Monitoring Technique

VARIMETER
Fuse Monitor
IL 9075, IP 9075, SL 9075, SP 9075

DOLD

e S
AN A

According to IEC/EN 60 255-1

Recognizes fuse failures in three-phase mains up to 3 AC 690 V
Can be used for all types and sizes of fuses

Independent of phase sequence

y O 918, ‘B W .:OO Signals even if loads are switched off
Lo (@) No malfunction on
N fo,N S35 - asymmetrical mains
2 o= ¢ g;; o= - mains with harmonic waves
N ii [ B E i o= - motors producing feedback
N ﬁ'{ i! ﬁf ¢ Shorter response time than with motor circuit-breakers
- e Green LED for intact fuses
ot ¥ e Red LED for fuse failure
““;{\i{; ‘*;' ¢ As option: energized / de-energized on trip in the case
, IL 9075 v SL 9075 of IP 9075 programmable via X4-X5 or X3-X4
¢ As option: with manual reset function and remote reset,
programmable via X1-X2
Function Diagram e Asoption: 1 NO contact or 2 changeover contacts
* Devices available in 2 enclosure versions:
I-model:  depth 59 mm, with terminals at the bottom for
L1/12/13 installation systems and industrial distribution
systems according to DIN 43 880
S-model:  depth 98 mm, with terminals at the top for cabinets
=B with mounting plate and cable duct
—— e IL 9075, SL9075:  width 35 mm
IP 9075, SP 9075:  width 70 mm
g&gr”ﬂ%rﬁézfeds&” frip 11-14 Approvals and Markings
)
energized on trip 11-14 c € @
automatic reset
A025518 | 1 only IL 9075
M —
— Applications
—_ . . . . . . .
X1 X2 Resel Fuse monitoring in the three-phase mains, e.g. for automatic switching-off
and switch-on blockage of three-phase motors in the event of one or more
de-energized on trip  11-14 phase fuses failing.
manual reset
Indicators
energized ontrip . ./ green LED: for healthy fuse
manual reset red LED: for blown fuse
M6948_b
Notes

The internal resistance of the fuse monitor's measuring path is in the
MOhm range, meaning that the regulations as regards touch voltage are
fulfilled if a fuse is not present or if it is faulty (IEC 974-1, internal resistance
> 2000 Ohm/V).

Circuit Diagrams

ulel s L1{L2|L3
— 'I P -
ol ]| ! o] !
1 ! ! !
| L1 L1 ! ' E " remote control | L1 L '
T I AT E S AR VT
- 13 13 . i -
! b ! = 2 !
, P2 e PR
R ! W i
. [N, : ! i
\ V22 I without bridge : manual reset i |
[ ! : 22
| 21_/‘5 | with bridge : auto reset ! % :
. - I ¢t
U 2| 14| 22| 24| ! | i
L 1 121142224 .

L17{L2°L3" - -

M7701 a il
M9185

L1|{L2]|L3 L1 L2 (L3
! Bl Polale| [l !
I ! !
. 1 : . ]
| ; 1 | I remote control
. L1 L1 | ;o Lt S,

1

1 L2 L2° | i L2 L2 P !
. - !
1 L3 L3 i I 13 13 I ;__@f-__¢
- 1 1
! | 0 7 e

13 14 : A ;
! = ! ! B~ 14 I without bridge : manual reset
1 | l | with bridge : auto reset
! A ! T
L. - - L. .

L17|L27L3" L17L2"|L3"

M7551_b M7620_a

IL 9075.01, IL 9075.01/01_,
SL 9075.01 SL 9075.01/01_

IL 9075.12/01_,
SL 9075.12/01_

IL 9075.12/001,
SL 9075.12/001
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Circuit Diagrams

L|L2| s L|L2 L3 X1 x2
! wixls| 10! alxls| 1
: ;! I
" §] L © L1 L1 i
, 2| [ by 2 | L :
3 13 re 13 13 !

; P! |
| Vi P! A2 .
i A, i nH, :
: P — [ P — !
! ) P! P2 |
i AR b a i, :
1 I | |
| tl12|2t|22] . i) 12| 21|22 .
o —-— 1 . — L

L17[L2[L3” 14 24 L2’ 14 24
M7570 b M7702_a

IP 9075.12, SP 9075.12

o r
! remote control
L

without bridge : manual reset
with bridge : auto reset

IP 9075.12/010, SP 9075.12/010

Connection Terminals

Terminal designation [Signal description

L1,L2, L3 Voltage before the fuses

L1, L2 L3’ Voltage after the fuses

X1, X2 Programming manual reset / reset
X3, X4, X5 Programming input

energized / de-energized on trip

__9075.01: 11,13

NO contact Rel. 1

__9075.12: 11,12, 14

C/O contact Rel. 1

__9075.12: 21, 22, 24

C/O contact Rel. 2
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Technical Data

Input

Nominal voltage U,:
IL/SL 9075.01/_

IL/SL 9075.12/_ _ _

IP 9075, SP 9075:
Voltage range:
Nominal consumption:
IL 9075, SL 9075:

IP 9075, SP 9075:

3AC 110...127V
3AC220...240V
3AC 380...415V
3 AC 400 ...440V
3AC 110V
3AC230V
3 AC 400V

3 AC 480 ...550V, 600 ... 690 V

08..1.1U,

2.0 VA (on L2/L3)
3.0 VA (on L1/L2)

Nominal frequency: 50 ... 400 Hz
Internal resistance of the

measuring paths: > 2000 /V
Permissible feedback: max. 90 %
Output

Contacts

IL/SL 9075.01/ _ _ _ 1 NO contact

IL/SL9075.12/ _ _ _
IP/SP 9075.12/ _ _ _
Response/release time:
de-energized on trip
IL/SL 9075. _ _/001:
IL/SL 9075. _ _/011:

IP/SP 9075:
energized on trip
IL/SL 9075. _ _
IL/SL 9075. _ _/010:
IP/SP 9075:

Output nominal voltage:
Thermal current | :
Switching capacity

to AC 15

IL/SL 9075:

NO contact:

NC contact:

to DC 13:

IP/SP 9075:

NO contact:

NC contact:

Electrical life
toAC15at1 A, AC 230V
IL/SL 9075:

IP/SP 9075:

Short circuit strength
max. fuse rating:
Mechanical life:

2 changeover contacts
2 changeover contacts

<50 ms
<50 ms
<50 ms

<500 ms
<500 ms
<500 ms

max. AC 250 V
4 A

3A/AC230V
1A/AC230V
1A/DC24V

3A/AC230V
1A/AC 230V

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1
IEC/EN 60 947-5-1

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1

1.5 x 105 switching cycles
2.5 x 10° switching cycles

4AgL

IEC/EN 60 947-5-1

> 108 switching cycles



Technical Data

General Data

Operating mode:
Temperature range:
Operation:

Storage:

Altitude:

Clearance and creepage
distances

Continuous operation

-20...+60°C
-25..+70°C
<2.000 m

rated rated impulse voltage voltage /

pollution degree:

EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 1 GHz:

1 GHz ... 2.7 GHz:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF wire guided:
Interference suppression:
Degree of protection:
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:

Min. cross section:
Insulation of wires
or sleeve length:
Wire fixing:

Fixing torque:
Mounting:

Weight:
IL 9075:
SL 9075:
IP 9075:
SP 9075:

Dimensions

4KV /2 IEC 60 664-1
8 KV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
3V/m IEC/EN 61 000-4-3
4KV IEC/EN 61 000-4-4
2 kV IEC/EN 61 000-4-5
4kV IEC/EN 61 000-4-5

0V IEC/EN 61 000-4-6
Limit value class B EN 55011

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm,

frequency10 ... 55 HzIEC/EN 60 068-2-6
20/060/ 04 IEC/EN 60 068-1
2 x 2.5 mm? solid or

2 x 1.5 mm? stranded ferruled

DIN 46 228-1/-2/-3/-4

0,6 mm

10 mm

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
0.8 Nm

DIN rail IEC/EN 60 715
(also available for screw mounting)

1309
157 g
255¢
304 g

Width x height x depth
IL 9075:

SL 9075:

IP 9075:

SP 9075:

35 x 90 x 59 mm
35 x 90 x 98 mm
70 x 90 x 59 mm
70 x 90 x 98 mm

Standard Types

IL 9075.01/001 AC 380 ...415V 50 ...400 Hz
Article number: 0041517
SL 9075.01/001 AC 380 ...415V 50 ...400 Hz

Article number: 0054755

* De-energized on trip

e Automatic reset

¢ 1 NO contact

* Nominal voltage U,: AC 380 ...415V
e Width: 35 mm

Variants

For rated voltages up to 3 AC 400 resp. 440 V:

IL9075. _ _ : energized on trip, automatic reset
IL9075. _ _ /001 : de-energized on trip, automatic reset
IL9075. _ _ /010 : energized on trip, manual reset
IL9075. _ _ /011 : de-energized on trip, manual reset

For rated voltages up to 3 AC 690V,
open/de-energized on trip, settable:
IP 9075.12 : automatic reset
IP 9075.12/010 manual reset or automatic reset settable

Ordering example for variants
AC380...415V  50...400 Hz
|— Nominal frequency
Nominal voltage
Variant, if required

Contact
Type

IL9075 .01 /___
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Connection Examples

L1

F

L2 L3 L

F3

] [] ; IL/SL9075
! IP/SP9075

P

L PR —

(Lu _le 13
i

M6950_b N

Fuse monitoring in the 2-phase mains, e.g. for motor protection with IL
9075/001 or with IP 9075, de-energized on trip, jumper X3-X4

204

Auxiliary voltage
tapped between L-N

IP/SP9075

!
i
I/SL9075
i
i

! M6951_b

to the load

*) a second fuse can be monitored in the same or a
different phase via the terminals L1-L1

Fuse monitoring in the alternating current mains



0255164

Monitoring Technique

VARIMETER
Undervoltage Relay, 3-Phase With Test Key
IL9176

DOLD

e According to IEC/EN 60 255

o Detection of

- undervoltage 1 up to 3-phase, 0.85 x U

- phase failure

Without auxiliary voltage

De-energized on trip

LED indicator for L1, L2, L3 with test key to simulate failure
2 changeover contacts

Width 35 mm

A
0,85 Uy 22—/

2 A !
085Uy 12 \__/

34 !
0,85 Uy 4——Z \__/

t

Test I

v

e _| | |

5@ _]

v LT 1]

[ [

Approvals and Markings

g

Application

Voltage monitoring of 3-phase systems
IL 9176.12/108 for installations according to DIN VDE 0108

Function

On a healthy voltage system all 3 LEDs are on. The output contacts 11-14
and 21-24 are closed. By presssing the test button a failure is simulated and
the relay contacts de-energise. This allows to test the circuit. When having
asymmetric loads in the circuit the unit detects also a broken neutral wire.
If the voltage drops below 0.85 x U, in one phase, the corresponding LED
and the relay contacts switch off.

Indication
L1: phase voltage L1 present
L2: phase voltage L2 present
L3: phase voltage L3 present

Technical Data
Input (L1, L2, L3, N)

3/N AC 400/230V
1.1 U,,, continuously

Nominal voltage U,:
Max. overload:

Circuit Diagram

LIfL2| L3N

R R |
—
S

B o o h e o s

Nominal frequency:
Frequency range:
Input current

L1:

L2:

L3:

50/60 Hz
45 ...65 Hz

25mA /AC 230V
1mA/AC 230V
1mA/AC 230V

Nominal consumption: 2W

Response value: 0.85 U,,, fixed
Hysteresis: approx. 5 % U

Start up delay

(0, = U): approx. 500 ms
Release delay

(Uy—0,) approx. 70 ms

Output

Contact: 2 changeover contacts

Thermal current | :
switching capacity
according to AC 15:

2x4A

3A/AC230V
2A/AC230V

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1

NO contact:
NC contact:
Electrical life
acc.to AC15bei1 A/AC230V: 5x 10° switching cycles |EC/EN 60 947-5-1

L /|
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Technical Data

Short circuit strength
Max. fuse rating:
Mechanical life:

General Data

4AgL IEC/EN 60 947-5-1
30 x 108 switching cycles

Temperature range:

-20...+60°C

Clearance and creepage distance
rated rated impulse voltage voltage /

pollution degree:

Test voltage

Input / output

EMC

Electrostatic discharge (ESD):
Fast transients:

Surge voltage

between

wires for power supply:
between wire and ground:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
LeiteranschluB:
Wire connection:

Mounting:
Weight:

Dimensions

4kV/2 IEC 60 664-1
AC 2.5 kV IEC/EN 61 810-4-2
8 kV (air) IEC/EN 61 000-4-2
4 kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2 kV IEC/EN 61 000-4-5
Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm,

Frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
20/060/ 04 IEC/EN 60 068-1
2 x 2.5 mm?2 solid or

2 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
DIN-rail IEC/EN 60 715
1059

Width x height x depth:

35 x 90 x 59 mm

Standard Type

IL9176.12 3/N AC 400/230V 50/60 Hz
Article number: 0059134
e Nominal voltage U, 3/N AC 400/230 V
e Output: 2 changeover contacts
e Width: 35 mm
Variant

IL9176.12/108:

with Marking ,Fur Anlagen nach
DIN VDE 0108* (for systems according
to DIN VDE 0108)
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0273488

Installation- / Monitoring technique

VARIMETER
Fuse Monitor
RL 9075, RN 9075

DOLD

Product Description

The fuse monitors RL 9075 and RN 9075 of the varimeter series monitor
up to 3 fuses. The measurement is very simple and without extensive
wiring, as no separate auxiliary supply is necessary. The fast detection
of a defective fuse protects against expensive damages and the user has
the benefit of high operational performance and availability of the plant.

Your Advantages

* Increasing the availability of plants by early detection of blown fuses,
that may cause damage if undetected

* Fast detection of blown fuses also with disconnected load availability
of your plant on request

* Reliable detection of blown fuses inspite of:
- asymmetric mains
- harmonic content

Features

¢ According to IEC/EN 60 255-1

¢ To monitor fuses in single and 3-phase AC voltage systems
with neutral

* Adjustable operating voltages: 400 V /230 V and

230V /130V and 110V / 64V

Undervoltage detection below 0.8 x U,

Fast detection of a blown fuse

No separate auxiliary necessary

Output: 1 changeover contact

De-energized on trip

Adjustable switching delay

Width:

- RL9075: 35mm

- RN 9075: 52.5 mm

Function Diagram

U
L1 L2 L3

L1, 12,13

0.8xU

LED ON J

LED L1

LED L2

LED L3

11-14
11-12

1 [

M11427_b

3-phase connetion to monitor 3 fuses

Approvals and Markings

C€ cus LISTED

Canada / USA
Application

Monitors the state of 1-3 fuses in single- or 3-phase voltage systems
with neutral, e.g. for automatic disconnection and lockout in the case of
a fuse failure.

Indication
green LED ,ON*:
red LED ,L1, L2, L3

on, when supply connected

shows that the voltage is dropped under
0.8 x U, after the fuse which indicates a
blown fuse

Circuit Diagram

T ==

! i
! i
i L2 | i
! - i
! N 2 |1a i
! i
i :

_________ —_ [ |
) - =i

Connection Terminals

Terminal designation Signal description

L1 Phase voltage L1

L2 Phase voltage L2

L3 Phase voltage L3

N Neutral

11,12, 14 Changeover contacts (outputrelays)
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Function

When monitoring fuses in a 3-phase system all the phases are measured
againstN. The recognition of ablown fuse is done by monitoring the voltage
at the fuse input terminals L1, L2 and L3. A voltage drop on one of these
input terminals below 0.8 x U is an indication for a blown fuse. In case an
undervoltage condition on any of the three terminals has been recognized
the LED of the corresponding terminal starts blinking red. After the swit-
ching delay time has expired, the LED switches on red continuously. At
the same time the relay, which works in open circuit alarm mode, switches
its state. After the terminal voltage exceeds the switching level again e.g.
by replacing the blown fuse, the corresponding LED immediately turns off
and at the same time the relay switches back into idle mode.

When monitoring fuses in a 1-phase system, up to 3 fuses can be con-
nected to the same phase and being monitored.

If less than 3 fuses are monitored at 3- or single-phase monitoring, the
unused terminals LX have to be bridged (see connection examples).

Via rotary switch the both operating ranges 400 V /230 V or230 V /130 V
at RN 9075 can be selected. At RL 9075 the operating voltage is fixed.

Notes

During initialisation the fuse monitor recognises the mains frequency
(50 Hz or 60 Hz).

For reliable detection of fuse failure with large inductive loads we recom-
mend to have symmetric loads.

When using the fuse monitor with motor loads it could happen, due to
feedback voltage, that the failed fuse is only detected after the motor is
switched off.

Adjustable operating voltages via rotary swich:

Device Function Voltages
Lx/N 0.8 x Lx/N
230V 184V
RN 9075
130V 104V
RL 9075 - 51V

Technical Data

Input

Operating voltage U:

RL 9075: 3INAC 77 ..121V /44 .70V
1- or 3-phase without / with neutral
RN 9075: 3/NAC 138 ...440V /78 ...253V

1- or 3-phase without / with neutral
Voltage rated operating U_:

RL 9075: 3/NAC90...110V /52 .64V

RN 9075: 3/NAC 162 ...400V /92 ...230 V
Voltage range:

RL 9075: 0.7 ..1.1U,

RN 9075: 0.6..1.1U,

Nominal frequency: 50/60 Hz

Frequency range: 45 ... 65 Hz

Nominal consumption: approx. 7 VA

Output

Contacts: 1 changeover contact

Contact material: AgNi

Switching voltage: AC 250 V

Thermal current | 5A

Switching capacity

to AC 15

NO contact: 3A/AC230V IEC/EN 60 947-5-1
NC contact: 1A/AC 230V IEC/EN 60 947-5-1

Electrical life
toAC15at1 A, AC230V:
short circuit strength
max. fuse rating:
Mechanical life:

typ. x 10° switching cyles

IEC/EN 60 947-5-1
5AgL
> 30 x 108 switching cyles

Technical Data

Measuring circuit

Monitoring voltage
RL 9075:
RN 9075:

Monitoring range:

RL 9075:

RN 9075:

Nomber of monitored
fuse:

Switching delay t :

Repeat accuracy:
Temperature influence:

General Data

Lx/N =51V (0.8 x 64 V)
Lx/N = 184V (0.8 x 230 V) +
Lx/N = 104V (0.8 x 130 V)

0.7...1.1U,
0.6...1.1U,

1.3

infinite adjustable
instantaneuos, 2 ... 30 s
+2%

+1%

Operating mode:
Temperature range
Operation:

Storage:

Relative air humidity:
Altitude:

Clearance and creepage
distances

Rated impuls voltage/
Pollution degree:
EMC

Electrostatic discharge (ESD):

HF irradiation

80 MHz ... 1 GHz:

1GHz ... 2,7 GHz:

Fast transients:

Surge

between

wires for power supply:
between wire and ground:
HF wire guided:
Interference suppression:
Degree of protection:
Housing:

Terminals:

Enclosure:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:
Fixed screw terminals
Cross section:

Stripping length:

Fixing torque:

Wire fixing:

Fixed

High-voltage terminals
Cross section:

Stripping length:
Fixing torque:
Wire fixing:
Mounting:
Weight:

RL 9075:

RN 9075:

Dimensions

continuous operation

-20...+55°C

-25..+60°C

93 % at 40 °C

<2,000m

6kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
12V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
2 kv IEC/EN 61 000-4-4
2 kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
0V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour

acc. to UL subject 94

Amplitude 0,35 mm

Class | IEC/EN 60 255-21
20/055/04 IEC/EN 60 068-1
EN 50 005

DIN 46 228-1/-2/-3/-4

0.2 ...4 mm?2 (AWG 24 - 12) solid or
0.2...2.5 mm2 (AWG 24 - 12)

stranded wire with and without ferrules
7 mm

0.6 Nm EN 60 999-1
Captive slotted screw / M2.5

0.2 ... 6 mm2 (AWG 24 - 10) massiv oder
0.2...4 mm2 (AWG 24 - 10)

stranded wire without ferrules

0.25 ...4 mm? (AWG 24 - 10)

stranded wire with ferrules

8 mm

0.7 Nm EN 60 999-1
Captive slotted screw / M3

DIN rail IEC/EN 60 715

approx. 105 g
approx. 125 g

Width x height x depth:
RL 9075:
RN 9075:
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UL-Data

ANSI/UL 60947-1, 5" Edition
ANSI/UL 60947-5-1, 3 Edition

CAN/CSA-C22.2 No. 60947-1-13, 2" Edition
CAN/CSA-C22.2 No. 60947-5-1-14, 1=t Edition

Switching capacity:

Wire connection:

RL 9075:

RN 9075

for terminals 11, 12, 14:
for terminals L1, L2, L3, N:

Pilot duty B300

5A 240Vac Resistive, G.P.
5A 30Vdc Resistive or G.P.
5A 250Vac G.P.

60°C / 75°C copper conductors only
AWG 24 - 12 Sol/Str Torque 0.6 Nm

AWG 24 - 12 Sol/Str Torque 0.6 Nm
AWG 30 - 10 Sol/Str Torque 0.7 Nm

u Technical data that is not stated in the UL-Data, can be found
I in the technical data section
nfo

Standard Types

RL 9075.11/61 3/NAC 110V /64V 0..30s

Article number:

e Qutput:

* Operating voltage:
* Switching delay:
e Width:

0066880

1 changeover contact
3/NAC 110V /64V
0..30s

35 mm

RN 9075.11/61 3/NAC 230V /130V +3/NAC 400V /230V 0..30s

Article number:

e Output:

* Operating voltage:
* Switching delay:
* Width:

0066928

1 changeover contact
3/NAC230V/130V +3/NAC400V/230V
0..30s

52,5 mm

Ordering Examples

R_9075 .11 /00_ /61 3/NAC 110V /64V 0..30s

Switching delay

Operating voltage
RL 9075:
3/NAC 110V /64V
RN 9075:
3/N AC 230V /130 V+
3/NAC 400V /230V

UL approval

Operation mode/Outputs
0: De-Energized on trip
1: Energized on trip

Contacts

Type
L: 35 mm Width

N: 52.5 mm Width

Connection Examples

L1 L2 L3 N

F F2l F3

E<llEgl|Eg r

DS DS o )

g |18 |8 I
I RNgO75 -
1
1

3-phase connection to monitor 3 fuses

L1 N

il

gu E’U

35|28 L L2 L3 [N 12 14

8 8 r QO

RN9075 [F--

1-phase connection to monitor 2 fuses

M11499 a

M11501_a
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0225150

Monitoring Technique

VARIMETER
Phase Sequence Relay
BA 9041, Al 941 N

DOLD

BA 9041

Al 941 N

According to IEC 255, EN 60 255, VDE 0435 part 303
Detection of wrong phase sequence

1 or 2 changeover contacts

Width 45 mm

e o o o

Function Diagram

11-14
11-12

M5743 ¢

Circuit Diagram

-~ [l e} -~

I
! I
R ENT: 11 a .
! I
e\ e A |
13 213 12114 T2 24 i

e o
M7518 a

BA 9041, Al 941 N.002

Approvals and Markings

Cce

Application

Monitoring three-phase mains for incorret phase sequence

Function

The phase sequence relays BA 9041 and Al 941N monitor the right order
of the phases in a 3-phase system.When all 3 phases are connected to the
device and the phase sequence is correct the output contacts are activated,
11-14 and 21-24 close and a green LED comes on.

When the voltage in one phase drops below 60 % of the nominal voltage
the relay is de-energized. If a load feeds back a voltage that is higher then
60 % U, the fault is not detected. To avoid this problem an asymmetry relay
BA 9040 should be used.

In systems with commutation peaks (thyristor controlled drives) the device
can falsely detect a phase failure.

In this case it is helpful to know as much as possible about the actual
conditions in the system.

Technical Data

Input

Nominal voltage U,: 3 AC 190, 230, 400, 415, 440, 500 V

Voltage range: 0.8..1.1U,

Nominal frequency of U,: 50 Hz (60 Hz on request)
Frequency range: +5%

Nominal consumption: <3.5VA

Output

Contacts

Al 941 N.0O1: 1 changeover contact

Al 941 N.002, BA 9041:
Operate-/release delay:

2 changeover contacts
<100/<50 ms

Thermal current | : 5A

Switching capacity

to AC 15

NO contact: 3A/AC 230V IEC/EN 60 947-5-1
NC contact: 1A/AC230V IEC/EN 60 947-5-1

IEC/EN 60 947-5-1
2.5 x 10° switching cycles

Electrical life

to AC 15at3 A, AC 230 V:
Short-circuit strength
max. fuse rating:
Mechanical life:

4AgL IEC/EN 60 947-5-1
50 x 108 switching cycles
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Technical Data

General Data

Operating mode:
Temperature range:
Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Electrostatic discharge:
HF irradiation:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
Interference suppression:
Degree of protection:

Housing:
Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:

Wire fixing:

Screw mounting:
Al 941 N:
Mounting:
Weight:

BA 9041:

Al 941 N:

Dimensions

Continuous operation
-20...+60°C

4kV/2

8 kV (air)
10 V/m
2kV

1kV

2 kV

Limit value class B
Housing: IP 40
Terminals:IP 20

IEC 60 664-1

IEC/EN 61 000-4-2
IEC/EN 61 000-4-3
IEC/EN 61 000-4-4

IEC/EN 61 000-4-5
IEC/EN 61 000-4-5
EN 55 011

IEC/EN 60 529
IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm, |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz

20/060/04 IEC/EN 60 068-1
EN 50 005

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
35 x 50 mm and 35 x 60 mm

DIN rail IEC/EN 60 715
310g

300 g

Width x height x depth
BA 9041:

45 x 74 x 124 mm

Al 941 N: 45 x 77 x 127 mm
Standard Types
BA 9041 AC 400V 50 Hz
Article number: 0041732 stock item
e Qutput: 2 changeover contacts
¢ Nominal voltage U, AC 400V
e Width: 45 mm

Al 941N.001 AC 400V 50 Hz

Article number: 0040771 stock item
e Qutput: 1 changeover contact
e Nominal voltage U, AC 400V
o Width: 45 mm
Variant
Al941 N._ _ _/03: Nominal frequency 50 ... 60 Hz,

Ordering example for variants

BA 9041 AC 400V 50I Hz

phase failure cannot be detected with
this unit

Nominal frequency

Nominal voltage

Type

Al941 N .001 /_ _ AC400V 50Hz

— Nominal frequency

Nominal voltage

Variant, if required

Contacts

Type
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0225073

Monitoring Technique

VARIMETER
Asymmetry Relay
BA 9042

®
DOLD 4
e According to IEC 255, EN 60 255-1

e For nominal voltage from 3 AC 100 V to 500 V

e Detection of

- voltage asymmetry

- wrong phase sequence

- phase failure

Detection of feedback voltage

Closed circuit operation

LED indicators for operation and state of contacts
Optionally with adjustable time delay

Width 45 mm

Function Diagram

Approvals and Markings

Asym.[%] <: (E
100
—
response
valug t Applications
Monitoring three-phase mains for voltage asymmetry, phase failure or
U incorrect phase sequence.
-
L1
U Function
L2 \ l'_\ L3 . . .
The device responds to unsymmetric voltage changes, which can occur
U because of unbalanced load or phase failure (blown fuse). An asymmetry
13 relay detects only the voltage difference between 2 phases and does not
L2 react on symmetric undervoltage.
BA 9042 1114
=12 Indicators
19-14 — red LED: on, when supply voltage connected
BA9042/002 4, 4, green LED: on, when output relay energized
tv
M6854_b
Circuit Diagrams Notes

-~ [ e} -~

1
! 1
i L1 L1 L2 1 21 .
1
1

N R o A
i L3 L2 L3 12|14 22|24 I

e o
M7518 a

Connection Terminals

Terminal designation

Signal description

L1,L2,L3

Connection phase voltage

On ambient temperature > 20 °C overvoltage together with max. thermal
current is not allowed. In industrial voltage systems with high harmonic
content (content > 2 %) measuring faults can occur. Harmonics in indu-
strial systems are caused by thyristor controls, emergency power supplies,
reactive current compensators, etc.

Normally the harmonic content of a voltage system is unknown. We recom-
mend therefore to test a sample in the actual circuit which we can provide
with the right to return. If problems occur during the test we are able to
offer other solutions.

(L1, L2, L3)
11,12, 14 Indicator relay (1. C/O contact)
21,22, 24 Indicator relay (2. C/O contact)
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Technical Data
Input
Nominal voltage U,:
Voltage range:
Nominal consumption:
Nominal frequency:
Frequency range:

Setting ranges

3 AC 100, 110, 127, 220, 240, 380,
400, 415, 440, 460, 480, 500 V
08..1.1U,

<3.8VA

50/ 60 Hz

+5%

Setting range:

5 ... 15 % voltage asymmetry, settable

Hysteresis: >0.98

Voltage feedback

recognition: up to 100 % - setting value,
e.g. when setting value =5 %
asymmetry, 100 % - 5 % = 95 %
Recognition of voltage feedback
up to 95 %

Output

Contacts: 2 changeover contacts

Release delay:
(at phase failure or
asymmetry)

Operate delay:

(delay of the contacts when
switching on)

Thermal current | :
Switching capacity

to AC 15

NO contact:

NC contact:

to DC 13:

Electrical life

to AC15at1 A, AC230V:
Short-circuit strength
max. fuse rating:
Mechanical life:

General Data

<150 ms

If the voltage system becomes again
symmetric before 150 ms the contacts
may switch

<500 ms

6A

2A/AC 230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

>2.5x 10° switch. cycl. IEC/EN 60 947-5-1

4AgG/gL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree

EMC

Electrostatic discharge:
HF irradiation

80 MHz ... 2.7 GHz:

Fast transients:

Surge voltages

between

wire for powers supply:
between wire and ground:
HF wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:

Continuous operation

-20..+60°C

-20...4+60°C

<2.000 m

4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
acccording to UL subject 94

Amplitude 0.35 mm |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
20/060/04

EN 50 005

IEC/EN 60 068-1

Technical Data

Wire connection:

Insulation of wires or
sleeve length:

Wire fixing:

Fixing torque:
Mounting:

Weight:

Dimensions

2 x 2.5 mm? solid or
2 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

8 mm

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
0.8 Nm
DIN rail
310g

IEC/EN 60 715

Width x height x depth:

45 x 73 x 132 mm

Standard Type
BA 9042 3 AC 400V 50 Hz
Article number: 0040770
e Output: 2 changeover contacts
¢ Nominal voltage U, 3 AC 400V
o Width: 45 mm
Variant
BA 9042/002: with time delay t =0.5...10 s

Ordering example for variant

on asymmetry detection

BA 9042 /002 3 AC400V 50Hz
T

Nominal frequency

Nominal voltage

Variant, if required

Type
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0260659

Monitoring Technique

VARIMETER
Asymmetry Relay
AK 9840

DOLD

e According to EN 60 255-1

e For nominal voltages from 3 AC 230 up to 500 V
e Detection of

- voltage asymmetry

- incorrect phase sequence

- phase failure

- undervoltage

Voltage feedback recognition

Also suitable for harmonic industrial mains
Closed circuit operation

Contact position indication

With adjustable delay

2 C/O contacts

Width: 75 mm

e o o o o o o

Function Diagram

Asym. (%)
100 f----------

Einstellwert { - -

U N N N N L2

> |[=ly i |ty M5684_b

Circuit Diagram
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- I
! i
i L1 L1 L2 15 25 .
. 1
i )]
: i
! 1

L3 L2 13 16 |18 26 |28

—Jawolalala] T -

M7411 a
AK 9840.82

Approvals and Markings

Cce

Application

Monitoring three-phase mains for voltage asymmetry, phase failure or
incorrect phase sequence.

Function

The AK 9840 asymmetry relay monitors the voltage symmetry of the
phase voltages, the undervoltage and the correct phase sequence
L1-L2-L3. Voltage asymmetry and undervoltage are determined by measu-
ring the arithmetic average between the three phases.

Ifthere is nofaultin the system being monitored the output relay is energized
(closed circuit principle), contact 15-18, 25-28 is closed, and this isindicated
by a green LED. The instrument responds to asymmetrical voltage changes
caused by unequal mains loading or failure of an outer conductor due to the
melting of a fuse. An asymmetry relay always only detects the difference
between two voltages, and hence does not react to symmetric voltage
falls in the mains supply unless the voltage drops belowthe undervoltage
recognition vaiue set at 0.7 U . If the set asymmetry is exceeded positively
or negatively or if there is undervoltage, the output relay is deenergized
alter the set response delay. If the phase sequence is incorrect, the output
relay responds without delay. The LED indicator is extinguished. Thanks to
the special circuitry which evaluates the phase angle, an a fault condition,
the relay will not be affected by any voltage feedback. Depending an the
mains conditions, the feedback is identified as asymmetry - delayed - or as
incorrect phase sequence - non-delayed.

Mains supplies with a mid-point conductor can also be monitored with the
Instrument. It is not necessary to connect the neutral. The nominal voltage
for this application must be converted to delta voltage when placing an
order.

Industrial mains with thyristors, with automatic reactive current compensating
plant and with emergency power generators have a high harmonic content.
With the AK 9840 the measuring principle employed ensures that no errors
occur in the response values. Also suitable for automatic changeoverto
battery-powered operation of emergency lightings when the supply voltage
drops by 30 % (to VDE 0108).

Indication

LED: on, when output relay active
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Technical Data

Input

Nominal voltage U ;:

Voltage range:
Nominal consumption:
Nominal frequency:
Frequency range:
Max. harmonics level:

Setting Ranges

3 AC 400V

additional voltages for ranges

3 AC 100 ...690 V are also available
07..11U,/07..12U to15s
<7.1VA

50/ 60 Hz

+5%/10%to1.5s

distortion factor K< 12 %

Setting range:
Hysteresis:

Voltage feedback
recognition:

Undervoltage setting:
Delay:

Output

5..20% U,
voltage asymmetry settable
0.98 fixed

up to 100 % - setting value,

e.g. when setting value = 5 %
asymmetry, 100 % - 5 % = 95 %
Recognition of voltage feedback
up to 95 %

0.7U,

0.5 ... 5 s infinite variable

Contacts

AK 9840.82:

Thermal current | :
Switching capacity

to AC 15

NO contact:

NC contact:

Electrical life
toAC15at1 A, AC230V:
Short-circuit strength
max. fuse rating:
Mechanical life:

General Data

2 changeover contacts

6A
3A/AC230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1

> 2.5 x 10° switch. cycl. IEC/EN 60 947-5-1

4 AgL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Operating mode:
Temperature range:
Clearance and creepage
distances

rated impulse voltage /
pollution degree:

Measuring input to contacts:

Relay contact to relay contact:

EMC

Electrostatic discharge:
HF irradiation:

Fast transients:

Surge voltages

between

wire for powers supply:
between wire and ground:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:
Wire connection:
Wire fixing:

Fixing torque:
Mounting:

Weight:

Dimensions

Continuous operation

-20...+60°C

6kV/2 IEC 60 664-1
4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
3V/m IEC/EN 61 000-4-3
2 kV IEC/EN 61 000-4-4
1 kv IEC/EN 61 000-4-5
2 kV IEC/EN 61 000-4-5
Limit value class B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour
acccording to UL subject 94

Amplitude 0.35 mm |EC/EN 60 068-2-6
frequency 10 ... 55 Hz
20/060/04

EN 50 005

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
0.8 Nm
DIN rail
3009

IEC/EN 60 068-1

IEC/EN 60 715

Width x height x depth:

75x78 x 119 mm

Standard Type

AK 9840.82 3 AC 400V

Article number:
e Output:
¢ Nominal voltage U,

50/60 Hz
0040621
2 changeover contacts
3 AC 400V

e Width: 75 mm
Characteristic
A eingestellte Asymmetrie
20%
15% X ;
10% K z
0 M\
5%
05 1,0 20 t(9)
M7519

Diagramm Start up delay

The diagram shows the start delay in relation of the adjustet asymmetry
when the unit is switched to the symmetric mains.
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0265346

Installation / Monitoring Technique

VARIMETER
Frequency Relay
IK 9143, SK 9143

DOLD

22

e

PP ko143

b

Function Diagram

response value

iy overfrequency mode

hysteresis 4------/£-

_____ N

de-energized 114

on trip 11-12
iy underfrequency mode

hysteresis 4- - - - -\ ------- 7 <

response value
T

de-energized 114 |
on trip 1112

M9346_a

Circuit Diagrams

Your Advantages
e Easy setting
o Without auxiliary voltage

Features

e According to IEC/EN 60 255-1

¢ Monitoring of overfrequency and underfrequency (selectable)

in A.C. power systems

Selection of frequency range for 50 or 60 Hz systems

Adjustable response value

Adjustable hysteresis

De-energized on trip (output relay not activated in case of error)

LED indicators for measuring voltage and contact position

1 changeover contact

As option energized on trip (output relay activated in case of error)

Devices available in 2 enclosure versions:

IK9143:  depth 58 mm, with terminals at the bottom for
installation systems and industrial distribution
systems according to DIN 43 880

SK 9143: depth 98 mm, with terminals at the top for cabinets
with mounting plate and cable duct

e 17.5 mm width

Approvals and Markings

e

Applications

Frequency monitoring function in in-plant generation units and local
power supply systems

Function

The system to be monitored is connected to the terminals A1-A2. Its internal
supply voltage is also taken from these terminals. The input frequency is
compared to response value to be set at the unit.

In overfrequency mode, the output relay switches into alarm position when
the preset response value is exceeded. When the system frequency once
more falls below the response value minus the preset hysteresis, the output

atla relay will switch back into normal position.
r ' _i In underfrequency mode, the output relay switches into alarm position when
| . the actual value falls below the preset response value. When the system
. ! frequency once more exceeds the response value plus hysteresis, the
! ! output relay will switch back into normal position.
I oA A2 1
| ) If de-energized on trip is selected, the output relay is energized
| Lo (11-14 closed) in normal status.
. M ! If energized on trip is selected, the output relay is energized
! _14 ! (11-14 closed) in alarm status.
! |
1 | Indicators
!_ 12 _! Green LED: On, when measuring voltage

14 11 is connected to A1 - A2

M8544 Yellow LEDs: On, when the output relay is
energized (contacts 11-14 closed)
Connection Terminals Notes

Terminal designation

Signal description

A1, A2

Supply voltage / measuring voltage

11,12, 14

Changeover contact

Monitoring mode underfrequency or overfrequency

The mode can be selected by means of the slide switch at the front of
the unit. The operating mode de-energized or energized on trip as well
as the response value do not change.
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Setting

)}
]

A1

®

A2

®

OO

o
green LED T | %® K943

to indicate
voltage on (A1/A2)

yellow LED/

to indicate the
relay contact
(11-14 closed)

selector swith — |

for monitoring mode:
>f: overfrequency mode

frequency range selector switch
|_—"" (nominal frequency 50 or 60Hz)

setting of response value

—105. | — (-10%...-+10% of the nominal frequency)
-0

% setting of the hysteresis

(% of the set response value)

<f: underfrequency mode

1

C
[

M9347

Technical Data

Input

Nominal voltage U,:
Voltage range:
Nominal consumption:
AC 110 V:

AC 230 V:

AC 400 V:

Frequency range:
Response value
infinitely adjustable:

Hysteresis
infinitely adjustable:

Output

AC 110, 230, 400 V
0.8...1.1U,

approx. 3 VA
approx. 5 VA
approx. 8 VA
50/60 Hz, selectable with rotary switch

-10 ... + 10 % of the selected
frequency range

0.5 ... 10% of the set response value

Contacts:

Thermal current |,:
Switching capacity

to AC 15

NO contact:

NC contact:

toDC 13

NO contact:

NC contact:

Contact life:

to AC 15 with 1 A, AC 230V:
Short circuit strenght
max. fuse rating:
Mechanical life:

General Data

1 changeover contact

4A

3A/AC230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

> 1.5 x 10° switch. cycl. IEC/EN 60 947-5-1

4AgG/gL IEC/EN 60 947-5-1
> 30 x 106 switching cycles

Nominal operation:
Temperature range
Operation:

Strorage:

Altitude:

Clearance and creepage
distances

Rated impulse voltage /
Pollution degree:

Continous

-20...+60°C
-20...+60°C
<2.000 m

4KkV/2 IEC 60 664-1

Technical Data

EMC

Electrostatic discharge (ESD):

HF irradiation

80 MHz ... 1 GHz:

1 GHz ... 2.7 GHz:
Fast transients:

Surge voltage

between

wires for power supply:
HF-wire guided:
Interference suppression:
Degree of protection:
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:

Terminal designation:
Cross section:

Stripping length:
Wire fixing:
Fixing torque:

Mounting:

Net weight
IK 9143:
SK 9143:

Dimensions

8 kV (air discharge) IEC/EN 61 000-4-2

12V/m IEC/EN 61000-4-3
10 V/im IEC/EN 61000-4-3
4 kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplast with VO behavior

according to UL Subject 94

Amplitude 0.35 mm

Frequency 10 ... 55 Hz,IEC/EN 60 068-2-6
20/060/ 04 IEC/EN 60 068-1
EN 50 005

2x0.6...2.5 mm?2 solid or

2x0.28 ... 1,5 mm? stranded wire with
and without ferrules

10 mm

Plus-Minus-terminal screws M3,5 with
self-lifting clamping piece

0.8 Nm

DIN rail mounting (IEC/EN60715) or
screw mounting M4, 90 mm hole pattern,
with additional clip available as accessory

approx. 65 g
approx. 83 g

Width x height x depth
IK 9143:

17.5x 90 x 58 mm

SK 9143: 17.5x 90 x 98 mm
Standard Type
IK9143.11 50/60Hz +10% AC 230V Hyst.0.5...10 %

Article number:
e De-energized on trip

0055922

o Selection of overvoltage or undervoltage
o Selectable frequency range: 50 or 60 Hz
e Response value: + 10 % adjustable
e Nominal voltage U,: AC 230V
e Hysteresis: 0.5 ... £ 10 % adjustable
o Width: 17.5 mm
Variants

IK 9143.11/001,
SK 9143.11/001:

energized on trip

Ordering example for variants

IK9143 .11 /

50/60 Hz

+10% AC230V 0.5..10%

L Hysteresi‘s_—I

Nominal voltage
Response value

Frequency range

Variant, if required

Contacts

Type
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0257047

Monitoring Technique
VARIMETER

Mains Frequency Monitor n o L n S
MK 9143N, MH 9143 {Y5)

e According to IEC/EN 60 255-1
Monitoring of 50 - and 60 Hz-current supply on
over- and underfrequency

2 ¢ Monitoring of local generator sets and voltage supplies
vk e For precise frequency measuring with fast response time
bR B ¢ High disturbance immunity
222 20292 e Separately adjustable trip points and separate outputs for over-

and underfrequency (1 or 2 c/o each)
e MK 9143N/MH 9143:
- Trip points adjustable precisely and reproducible on 10 step
rotational switch in the range of + 0,1 Hz to + 5 Hz related to
50 or 60 Hz
- Nominal frequency 50 or 60 Hz selectable
e - Fixed hysteresis optimised for trip point
MK 9143N ® LRSS OMH 9143 - Time delay for over and underfrequency each adjustable
from0to20 s
- As option one common output for under and overfrequency
“Window”-mode (MK 9143N/400 / MH 9143/400)
o MH 9143.38/008: with galvanic separated analogue output (current/
voltage) and 11 step LED chain for the actual frequency

Al 1] 12) 14 I I A B « MK 9143N/600 / MH 9143/600:
2% la| sk = - Variable alarm value in the range of 45 to 65 Hz
! - Hysteresis adjustable for under- and overfrequency separately
11 21 31 411 adjustable 0 ...20%

1

1

| . 1 - Common output for under and overfrequency “Window”-mode
P e B A A A . can be selected
1

|

e Start up delay 0...30 s selectable

A2 IE1IE2 12 114 22 |24 A2 [E1IE2112 |14 22 |24 32 |34 42 |44! e Manual or auto reset selectable

1 Output relay energized or de-energized on trip selectable for

- XT[M[X2|X3|= "= =" s= X1 M[x2]x3 Fe—-
M9697 overfrequency
e 1l o 2| el e e Qutput relay de-energized on trip for underfrequency
e Universal frequency measuring input for AC 40 ... 550V
M9698 e Several options for auxiliary supply
MK 9143N.38 MH 9143.39 ¢ As option without aux. supply for voltage range AC 18 ... 70 V or
70 ... 275V
Al 111 12] 14 e LED indicators for auxiliary supply, input frequency, over and
under frequency alarm
— = 02| 21| 22| 24 L.—. e 2possible contact arrangements
| ! MK 9143N and MK 9143N/600: 2 x 1 C/O contacts, width 22,5 mm
i Al |EO 11 21 ! MH 9143 and MH 9143/600: 2 x 2 C/O contacts, width 45 mm
: 1
I (I e AR .
i 1 Approvals and Markings
i A2 IE1IE2 12|14 22 |24 !
So—{xt|mlxefxa|u|1]e|vif-="! CE
E2| E1|EO
M10144
MH 9143.38/008
Connection Terminals Application
Terminal designation Signal description Monitoring of local generator sets and voltage supplies
Al+, Al +/L
A2 -/N
EO, E1, E2 Frequency input
X1, X2, X3 Programming terminals
M Reference for programming terminals
U Analogue output voltage
| Analogue output current
G Reference for analogue output
Y1 Range selection for analogue output
11,12, 14, 21, 22, 24 monitoring output frequtuancy failure
(2 changeover contacts)

218



Function Diagram
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ta = startup delay ; ty~ /t,~ = response delay at under- and overfrequency

(41-82)




Function Settings

The auxiliary supply is connected to terminals A1-A2.
(If the measuring voltage is within the tolerances pf the auxiliary supply EN o oy | ot contactover
the terminals A1-A2 can also be supplied from the Measuring voltage.) auxiliary voltage (Up) — | output contact overlrequency
The measuring input is on terminals E0-E1-E2 with low voltages on E1-EO = o o o
and high voltages on E2-EOQ (see technical data). The input frequency is LED @@%— output contact underfrequency
compared to the values set on the device. green: N
If the input frequency falls below or rises above the tripping value, the cor- yellow/green: Input frequency DOLE] fretfe
responding output relay goes in alarm state (with time delay if adjusted) Q) 'y 2 s of
and the LED >f or <f lights up. When the frequency returns to good state BED fye”OW £ 5@%2 “Hiz|| | Adjustment for response value
the relays the hysteresis is active before the relays return to good state verfieauencyatarm oFla and {ime delay for overfiequencyalarm
and the corresponding LED goes off. bﬁgé?gggencya‘am >i ;ﬁé? =
If manual reset is selected the relay and the LED remain in alarm state U
15 <f
when the frquency retums, to _gOOd stgte. . X Selector switth —————————_|| A E&;;H*Z Adjustment for response value
Ma'f'L.’aI reset is made by bridging terminals X2-M or by disconnecting the - Relay 1 (>1) operating current M i, and time delay for underfrequencyalarm
auxiliary supply. R: Relay 1 (>f) contact opening principle || R @%i i
Rel1 12 N
In de-energized on trip mode the output relay is energized in good state BE1 0060936 118
(contacts 11-14 etc. closed). L programming terminals
In energized on trip mode the output relay is energized in alarm state R
(contacts 11-14 etc. closed). =
O@%* Frequency input
If start up delay is selected a timer is started after connection of auxiliary = £2, EL Eo
supply that disables the measuring circuit for the adjusted time. Both LEDS 1 o145 MoB24
<f and >f flash together and the relays are in non tripped state (Good
state). Using the start up delay an alarm can be avoided during start up
of a generator.
Al 1 12 14
Indicators awxilary voltage (U) — | A
%ﬂ%ﬂ%ﬂ%[ output contact
Upper LED ,UH/E": - green, when only auxiliary voltage connected @@%/
LED
to A1 - A2 _ _ geen UH\
- yeIIow/green_, when measuring frequency is yellow/green: Input frequency A00LD wnse
detected on input Q) %L o
Lower LED ,>f* (yellow):- On, when overfrequency is detected, flashes LED yellow——— E @?ﬁ% Adjustment for response value
(with short pulse) when time delay is active Overfrequencyalarm 812, and hysteresis for overfrequency
Lower LED ,<f* (yellow): - On, when underfrequency is detected, flashes LED yellow———————{{ > ¢ el
(with short pulse) when time delay is active Underfrequencyalarm R EDS
LEDs ,>f“ and ,<f*“: flash together during start up delay. ) &}55 =<t )
Selector switch (S1) ———~_|| w Hz Adjustment for response value
W: Window-mode (2%) I & and hysteresis for underfrequency
N : Normal-mode (2x1%) N Ci? Hys!
6 %
ST 2n®
BRI 0060941 100
— Programming terminals
X1 M X2 X3
— Frequency input
E2 E1 EO
] woses
MK 9143N/600
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Notes

Frequency measuring input

The standard frequency measuring input for Ac voltages AC 40...550V
is divided in 2 ranges (40...150 V on E1-EO and 150-550 V on E2-EO)
to achieve a higher immunity against Harmonics and disturbance. If the
measuring voltage is around 150 V the smaller range should be used, as it
can be overloaded continuously up to 250 V. In the case of lower measuring
voltages an input for AC 10-280V E1-E0 and 20 to 550 V E2-EQ is available
with slightly lower disturbance immunity. If the measuring signal is missing
or if it is to low on EQO-E1-E2 the upper 2 colour LED UH/E lights green.
The underfrequency output is tripped in this case as well. When the input
voltage is high enough on the measuring input this LED light yellow-green.

Output contacts

Relay 1 (11-12-14, and 31-32-34 on MH 9143.39) is tripped on
overfrequency. Relay 2 (21-22-24, and 41-42-44 on MH 9143.39) is tripped
on underfrequency.

On the variant /600the slide switch on the front can be switched to position
W (window mode) in that position both relays switch on under- and
overfrequency.

Relay 1 can be switched over from energized to de-energized on trip, relay
2 only operates de-energized on trip.

The model /400 operates always window mode. Both relays switch on
over- and underfrequency. On this variant both relays can be switched over
together between energized and de-energized on trip

Programming terminals (M — X1 — X2 — X3):

Attention! The terminals M-X1-X2-X3 have no galvanic separation to
@ the measuring circuit, and must be operated potential free.
M: Common connection (Ground) of the programming terminals
X1: A start up delay of 0...30 s after connection of auxiliary supply

is achieved by connecting a X1 to M with a potentiometer or fixed
resistor (see technical data). The start up delay can be stopped
by bridging X1 to M at any time.

If no start up delay is required the terminals X1-M must be linked.

X2: Manual reset with NO contact push button on X2-M, auto reset
with terminals X2-M bridged.

X3: selection of nominal frequency 50 or 60 Hz with MK 9143N and
MH 9143;

selection of relay mode energized or de-energized on trip for
relay 1 with MK 9143N/600 and MH 9143/600

Model MK 9143N and MH 9143:

This variant offers a very accurate frequency setting that is required e.g.
for small generator sets which feed the public mains:

- the adjustment of the tripping values for over and underfrequency is
accurate and reproducible in 10 steps from +/-0,1 Hz to+/-5Hz
the hysteresis is always 1/8 of the adjusted tripping value, |, e, at
setting + or -0,1 Hz it is 0,012 Hz and at setting + or -4 Hz it is approx.
0,5 Hz

the tripping delay is separately adjustable for over and under-
frequency with a range of 20 s.

switching between energized and de-energized on trip of relay 1 by
slide switch Rel.1 on the front

programming of mains frequency 50 or 60 Hz with terminal X3:

X3 open: Frequency 50 Hz

X3 linked to M:  Frequency 60 Hz

Notes

Variant MH 9143.38/008: 45 mm width

Identically to MK 9143N, but with 11 step LED chain indicator and galvanic
separated analogue output to display the difference between measured fre-
quency and the mains frequency (50 or 60 Hz).

On terminals U/G of the analogue output 0-10 V are provided, on terminals
I/G 0-20 mA are available. By bridging terminals Y1 and G the output can be
switched over to 2-10 V and 4-20 mA. The middle value of the analogue output
indicates nominal frequency, the display and analogue output shows + 10%
difference to the nominal frequency.

Model MK 9143N/400 and MH 9143/400

Identical with MK 9143N and MH 9143 but both output relays switch together
(Window mode) and both can be switched over together via slide switch
from energized to de-energized on trip.

Model MK 9143N/600 and MH 9143/600

To be used on local generator sets and other equipment where larger
frequency tolerances are necessary:

- Adjustment of the tripping values for over and underfrequency
individual between 45 and 65 Hz

Separate adjustable hysteresis for over and underfrequency in a
range of 0,5 ... 20% of the tripping value

Output function can be changed with slide switch (S1)on the front:

Position ,N“ Normal mode: relay 1 for overfrequency, relay 2 for
underfrequency

Position ,W* Window mode: relay 1+2 switch together at over and
underfrequency

Switching between energized and de-energized on trip of relay 1 by
terminal X3:
X3 open:

X3 linked to M:

de-energized on trip for relay 1
energized on trip for relay 1

Adjustment aid for start up delay and alarm delay

During the elapse of start up delay and alarm delay on MK 9143N and
MH 9143) the yellow LED <f or >f is flashing with a frequency of 2 Hz.
To set a specific time value in seconds the number of flash pulses can
be used to check the setting: Number of flash pulses divided by 2 = time
delay in seconds.

Technical Data
Measuring Input (E0-E1-E2)

Voltage range

EO-E1: AC 40 ...150V,
EO0-E2: AC 150 ... 550 V
Input resistance

EO-E1: approx. 170 kQ
EO-E2: approx. 640 kQ

Galvanic separation: Frequency measuring input to auxiliary
voltage and output contacts
Response time of
Frequency monitoring: typ. 60 ms

(when alarm delay is 0)
Time between connection
of auxiliary supply and
ready to mesure:

Start up time delay:

approx. 0,4 s (with start up delay is 0)
adjustable from 0 ... 30 s with
resitor/potentiometer between
terminals X1 and M:
R/kQ:| 0 |47 | 12 | 22 | 39 | 56 | 100 | 180

t,/s: | 0 Jos| 1| 2] 4] 86 |[10]15]20

390 | o
100

Adjustment of the response
values (frequency threshold
for alarm)

MK 9143N, MH 9143: 10 individual step as deviation from

nominal frequency.

+1,5| +2 [+2,5| +3 | +4 | +5 | Hz
-1,56( -2 |-25| -3 | -4 | -5 |Hz

Overfrequency:|+0,1|+0,2(+0,5| +1
Underfrequency:|-0,1{-0,2(-0,5| -1

Setpiont frequency: 50 or 60 Hz, selectable via
connection of terminal X3
Accuracy of the

frequency threshold: better than 200 ppm (0,02 %)
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Technical Data

Auxiliary voltage- and
temperature influence:
Hysterese:

Time delay:

Adjustment of response
value (frequency threshold
for alarm)

MK 9143N/600, MH 9143/600:

Setting accurancy:
Hysteresis:

Tolerances of the adjusted
tripping values at variation
of auxiliary supply and
temperature:

Auxiliary Circuit

less than 200 ppm (< 0,02 %)

1/8 of adjusted deviation value of
nominal frequency

separately adjustable for over- and
under frequency alarm: 0 ...20 s
adjustable on logarithmic scale.

continously variable, separately for over-
and underfrequency alarm: each 45 ... 65 Hz
approx. 1 Hz

continously variable, separately for over-
and underfrequency alarm: each 0,5 ... 20 %
of the setting alarm threshold

+0,2 Hz

Auxiliary voltage U,
(galvanic separation):

Voltage range:

AC:

DC:

AC/DC:

Frequency range

AC:

Nominal consumption:
AC:

DC:

AC 115, 230, 400 V

DC 12, 24,48V

AC/DC 24 ...60, 110 ... 230 V (only for
MH-version possible)

08..1,1U,
09..12U,
075..1,2U,
45 ... 440 Hz

approx. 4 VA
approx. 2 W

Output 11-12-14, 21-22-24; + 31-32-34, 41-42-44 at MH 9143.39

Contacts
MK 9143N.38, MK 9143.38/600:

MH 9143.39, MH 9143.39/600:

Thermal current | :
Switching capacity
according to AC 15
NO contact:

NC contact:
according to DC 13
NO contact:

NC contact:
Elektrical life

acc.to AC 15at1 A, AC 230 V:

947-5-1

Short circuit strength
max. fuse rating:
Mechanical life:

2 x 1 C/O contacts, each 1 for
over- and underfrequency alarm
2 x 2 C/O contacts, each 2 for
over- and underfrequency alarm
4A

3A/AC230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

1,5 x 10° switching cycles

4AgL IEC/EN 60 947-5-1
30 x 10° switching cycles

Analogue Output with MH 9143.38/008

IEC/EN 60

Technical Data

General Data

Nominal operating mode:
Temperature range:
Operation:

Storage:

Altitude:

continuous operation

-20...+60°C
-25...+60°C
<2.000 m

Clearance and creepage distance

rated impulse voltage /
pollution degree:

output to measuring circuit:
output to auxiliary circuit:
output to output to:
auxiliary circuit to
measuring input:
Programming terminals
M-X1-X2-X3:

EMC

Electrostatic discharge (ESD):

HF irradiation

80 MHz ... 1 GHz:

1GHz ... 2.7 GHz:

Fast transients:

Surge

between

wires for power supply:
between wire and ground:
HF-wire guided:
Interference suppression:
Degree of protection:
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection
Cross section:

Stripping length:
Wire fixing:

Fixing torque:
Mounting:

Weight:

MK 9143N, MK 9143/600:
MH 9143, MH 9143/600:
MH 9143.38/008:

Dimensions

4kV/2 IEC 60 664-1
4kV/2 IEC 60 664-1
4kV/2 IEC 60 664-1
4KkV/2 IEC 60 664-1

without galv. separation to

measuring circuit

8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
3V/m IEC/EN 61 000-4-3
4KV IEC/EN 61 000-4-4
1 kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
30V IEC/EN 61 000-4-6

Limit value class B

IP 40
IP 20

EN 55 011

IEC/EN 60 529
IEC/EN 60 529

thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0,35 mm

Frequency 10 ... 55 Hz IEC/EN 60 068-2-6

20/060/04
EN 50 005

1 x 4 mm? solid or

IEC/EN 60 068-1

2 x 1,5 mm?2 solid or

1 x 2,5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4 or

2 x 1,5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/

8 mm

Plus-minus terminal screws

M4 box terminals with wire protection
0.8 Nm
DIN rail IEC/EN 60 715
approx.210 g

approx. 295 g

approx. 350 g

galvanic separation AC 3750V
to auxiliary supply, measuring circuit and relay outputs.

terminal U(+) / G(-):
terminal | (+) / G(-):

0..5..10V, max. 10 mA
0...10...20 mA, max. burden 500 Ohm

changeto2...10V or 4 ... 20 mA by bridging terminal Y1 and G

Analogue output:

+ 10% difference to the nominal frequency
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Width x heigh x depth:
MK 9143N, MK 9143/600:
MH 9143, MH 9143/600:

22,5 x 90 x 97 mm
45 x 90 X 97 mm



Standard Type

MK 9143N.38 +/-5Hz U, AC230V

Article number: 0060936

e Each 1 C/O contact for over- and underfrequency

e Auxiliary voltage U, ;: AC 230V

e Frequency measuring input: AC 40 ...150/150 ... 550 V

o Trip points adjustable precisely and reproducible on 10 step rotational
switch in the range of £ 0.1 Hz to £ 5 Hz related to 50 or 60 Hz

e Switching setpoint frequency: 50/60 Hz
e Time delay for over and underfrequency each adjustable from 0 ... 20 s
o Start up delay: 0 ... 30 s selectable
e Manual or auto reset selectable
o Width: 22.5 mm
Variants
MK 9143N.38/400: Same as MK 9143N.38, but with
output relay in "Window"-Mode
MK 9143N.38/600: - over- and underfrequency threshold
each continously variable of 45 ... 65 Hz
- without time delay
- Hysteresis at over- and underfrequency
each continously variable of 0.5 ... 20 %
- Funktion mode of the outputrelay
switchable on "Window"
MK 9143N.38/801: Same as /600, but with fixed time delay for
over- and underfrequency of 100 ms
MH 9143.38/008: Same as MK 9143N.38, but with galvanic
separated analogue output (current/voltage)
and 11 step LED chain.
Width: 45 mm
MH 9143.39: Same as MK 9143N.38, but with each
2 C/O contacts for over- and underfrequency
width: 45 mm
MH 9143.39/400: Same as MK 9143N.38/400, but with each
2 C/O contacts for over- and underfrequency
Width: 45 mm
MH 9143.39/600: Same as MK 9143N.38/600, but with
2 C/O contacts for over- and underfrequency
Width: 45 mm

Ordering example for variants
MK 9143N .38 / 00 UuAC230V

Auxiliary voltage
4:+/-5Hz
6:45...65 Hz
Contacts

Type

MH9143 .39 / 00 UxAC230V

Auxiliary voltage
4:+/-5Hz
6:45...65 Hz
Contacts

Type

223



0260272

Monitoring Technique

VARIMETER
Frequency Relay n o L n EX
MK 9837N, MH 9837 (O]<)

Your Advantages
¢ Universal usage
RS, S ¢ Easy handling

-

”3:; SN Features

My » « According to IEC/EN 60 255-1

229 ,,«;-e * Detection of over- or underfrequency of alternating voltage

4w (adjustable function)

I‘ * Fast reaction time by measuring duration of cycle of input frequency
®

fe

Universal measuring input for AC-voltages of 15 ...280 V
as well as 30 ... 550 V
As option with measuring input for inverters
4 ranges adjustable response value 1,5 ...200 Hz or 5 ... 600 Hz
Adjustable hysteresis
Adjustable start up time delay 0 ... 50 s at function underfrequency
Adjustable monitoring time for missing input signal at function
overfrequency
Response delay programmable via terminals 0 ... 100 s
= = ¢ Alarm storing or auto-reset programmable via terminals

Al H 2 K ¢ Galvanic separation between measuring input, auxiliary voltage
auxiliary voltage (UHT/‘@%@ and output contacts »
1%{\%{%{%{/ Output contacts . (hglg/%sgzivalggl\? wﬁ:c\:/\/lll:()jg |1n1p(l)Jt raznsgoe\;c))r auxiliary supply

or

LED @@% « 2 changeover contacts, closed circuit operation
green: m =  Open circuit operation on request
yellow/green- Input frequency \{ £ 0L D 1455 « LED indication for auxiliary voltage, measuring voltage and
‘ alarm status
ol o ¢ ||\ Setting of response value e MH 9837.12/008: with galvanlg separated analogue output (current/
LED yellow; Sy, 0 T2 (range and fine adjustment) voltage) and 11 step LED chain for the actual frequency
Alarm state & ;ﬁi ‘ ¢ Device available with 2 response values and seperately controlled
- outputrelays for under- and overfrequency see MK 9837N/500
2 possible compact designs:
MK 9837N: Width 22,5 mm
MH 9837: Width 45 mm

2092 -
o, LRETREC

~ MK 9837N MH 9837

Setting

0o,
~

T
53
=T

L]

-

Selector switch:
for Mode
QOver- or Underfrequency

Hysteresis setting

v
g
BN
5
=

F:

o
N

<f

Start up time delay (at <f) or
o oo Signal monitoring time (with >f)
20

B 0058719 10 Approvals and Markings
+— Programming terminals

9999 €@

O@%f Frequency input A025518 *) only MK 9837N
2 B B
FEEAEEE] wiooo

P

LI
o|—

Applications

Monitoring of frequency in AC systems

Monitoring of rotor frequency on slip ring motors

Control and monitoring of motors in sewage water treatment plants
Monitoring of output voltage on inverters (variant /050)

Monitoring of supply voltage frequency on railway rolling stock
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Function Diagram
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ta= start up delay

ty = alarm delay

tg = signal monitoring time

Circuit Diagrams

A 11[12]| 14
———— a2| 21| 22| 24
Do e 1
i
i
i
oodae el Ti2 la
i
f——— X1 M [X2|X3
E2 | E1| EO

MK 9837N

Connection Terminals

arl 11l 12] 14 Terminal designation Signal description
A1+, Al +/L
== |A2| 21| 22| 24 F= |A2 N
: A1 |EO 1 2 1 |EO,E1,E2 Frequency input
! 1 |X1, X2, X3 Programming terminals
: R A M Reference for programming terminals
: A2 IEtlE2 112 |14 2 |24 1Y Analogue output voltage
! | Analogue output current
==Xt M|X2[X3[U|[I]|G|YIF-=—"
G Reference for analogue output
E2| E1|EO Y1 Range selection for analogue output
M10144 11,12, 14, 21, 22, 24 "monitoring output frequ?ncy failure
MH 9837/008 (2 changeover contacts)
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Functions

The auxiliary supply is connected to terminals A1-A2.

Terminals E0-E1-E2 form the measuring input. For low voltages the
measuring voltage is connected to E1-EO and for higher voltages to E2-
EO (see section technical data).

The input frequency is compared to the setting value (response value =
fine tunig x range).

As the device measures the cycle duration the fastest frequency measu-
rement is possible (reaction time = cycle time + 10 ms).

In overfrequency mode (switch on front in pos. “>f”) the output relay swit-
ches to alarm state if the input frequency rises above the response value
for a longer time then selected on the terminals. If the measuring frequen-
cy drops again under the hysteresis value, the output relay switches back
to good state without delay.

In underfrequency mode (switch on front in pos. “<f”) the output relay swit-
ches to alarm state, if the input frequency drops below the response value
for a longer time then selected on the terminals. If the measuring frequen-
cy rises again above the hysteresis value, the output relay switches back
to good state without delay.

If manual reset is chosen, the output relay stays in tripped position, even
if the frequency is back to normal. The reset is made by bridging terminals
X2-M or by disconnecting the auxiliary supply.

In alarm state the yellow LEDs ,R1“/,R2“ are continuously on, during time
delay they flash with short pulse.

In de-energized on trip mode the output relay is energized in good state
(contacts 11-14 etc. closed).
In energized on trip mode the output relay is energized in alarm state
(contacts 11-14 etc. closed).

If start up delay is selected a timer is started after connection of auxiliary
supply that disables the measuring circuit for the adjusted time. This start
up delay avoids an alarm e.g. when starting a generator or motor.

When measuring overfrequency, monitoring of the signal on E0-E1-E2
can be selected. If the signal is missing longer then the selected moni-
toring time, relay 2 (contacts 21-22-24) and LED “R2” indicate alarm.

Indicators

Upper LED ,UH/E":

green, when only auxiliary voltage connected
to A1-A2

yellow/green, when measuring frequency is
detected on EO-E1-E2

On, when alarm state (under- / overfrequency)
flashes (with short pulse) when time delay is
active

On, when alarm state (under- / overfrequency)
flashes (with short pulse) when time delay is
active

- additional flashes at signal monitoring alarm
LEDs "R1" and "R2" flash together during

start up delay

Lower LED ,R1“ (yellow): -

Lower LED ,R2“ (yellow): -

Notes

Frequency measuring input

The standard measuring input is divided up in to voltage ranges (E1-EO
AC 15... 280 V and E2-E0 AC 30 ... 550 V). If the measuring voltage is
always higher then AC 30V, the higher range should be used. To measure
the output frequency on inverters the variant /_5_ has to be used. A
special dimensioned measuring input with low pass characteristic avoids
the measuring of the pulse frequency. In addition the input sensitivity is
adapted to the voltage-/frequency-characteristic of inverters (see diagram
in technical data).

Visualindication of measuring voltage: If the voltage on the measuring input
is to low for correct function on inputs EO-E1-E2 the upper 2-colour LED
“UH/E” shows green continuous light. If underfrequency is selected the unit
indicates underfrequency alarm, if overfrequency is selected together with
measuring signal monitoring the unit indicates measuring signal alarm. If
the voltage on the measuring input is high enough the LED “UH/E” flashes
yellow/green.

Notes

Start up delay / monitoring of measuring signal.

The start up time delay (tA) can be adjusted with the lowest potentiometer
on the front side of the unit and is activated when connecting the auxiliary
supply.

In underfrequency mode (“<f”) the start up delay can be extended/restar-
ted at any time with a control contact between terminals X3-M. As long as
X3-M is bridged the start up delay is continuously on and the frequency
is not measured. When the link on X3-M is opened the start up delay time
restarts.

In overfrequency mode (“>f”) with a bridge on X3-M, the lowest potentio-
meter sets the measuring signal monitoring time (tS) (The adjusted time
values tA/tS are identically).

When signal monitoring in mode “>f” is selected by bridging X3-M the
measuring input is monitored as follows: If during the adjusted monitoring
time interval no measuring signal is detected, measuring signal alarm is
indicated. As soon as the measuring signal returns the alarm status is
reset (auto reset selected) and the monitoring interval tS starts again.
The alarm status is indicated on relay 2 (contacts 21-22-24) and LED “R2”
and can be easily differentiated from under/over frequency alarm where
both relays (contacts 11-12-14and 21-22-24) and LEDs “R1”and “R2”) are
active.

The detection of missing measuring signal can increase the safety in cri-
tical applications on overfrequency. It detects if the measuring signal is
connected to the input of the device and works correctly

Programming terminals (M-X1-X2-X3):

Attention! The terminals M-X1-X2-X3 have no galvanic separation to
the measuring circuit, and must be operated potential free.

M: Common connection (Ground) of the programming terminals

X1: A response delay of 0...100 s after connection of auxiliary supply

is achieved by connecting a X1 to M with a potentiometer or fixed
resistor (see technical data). The delay can be stopped by bridging
X1 to M at any time.

If no start up delay is required the terminals X1-M must be linked.

X2: Manual reset with NO contact push button on X2-M, auto reset
with terminals X2-M bridged.
X3: When X3-M is bridged in mode “underfrequency” the start up

delay is continuously active or the time is restarted. In mode
overfrequency the monitoring of the measuring signal is switched
on by bridging X3-M.

Adjustment aid for start up delay and alarm delay

During the elapse of start up delay and alarm delay the yellow LED ,R1"
and ,R2“ is flashing with a frequency of 2 Hz. To set a specific time value
in seconds the number of flash pulses can be used to check the setting:
Number of flash pulses divided by 2 = time delay in seconds.

Variant MH 9837.12/008: 45 mm width

Identically to MK 9837N.12, but with 11 step LED chain indicator and
galvanic separated analogue output to display the actual measured fre-
quency.

On terminals U/G of the analogue output 0-10 V are provided, on termi-
nals I/G 0-20 mA are available. By bridging terminals Y1 and G the output
can be switched over to 2-10 V and 4-20 mA. The max. value of the ana-
logue output is indicating 2 times of the max. value of the selected range
this allows also to indicate overfrequency values. The scaling is linear to
the input frequency (lowest analogue value is 0 Hz). The LED chain in-
dicator shows on 10 LEDs the actual frequency ( < 10% ... 100% of the
setting range). If the frequency exceeds the maximum value of the range
the idicator is switched over to 2 x max value and the top LED (red) is on.
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Technical Data

Frequency Measuring Input (E0-E1-E2)

Standard-frequency measuring

Voltage range
EO-ET:

EO-E2:

Input resistance
EO-E1:

EO-E2:

AC 15...280V,
AC 30 ...550V

approx. 300 kQ
approx. 850 kQ

Frequency Measuring Input for Inverters (variant /_5_)

Technical Data

Analogue Output with MH 9837.12/008

galvanic separation AC 3750V
to auxiliary supply, measuring circuit and relay outputs

terminal U(+) / G(-):
terminal | (+) / G(-):

0..10V, max. 10 mA
0...20 mA, max. burden 500 Ohm

changeto 2 ...10V or 4 ... 20 mA by bridging terminal Y1 and G.
scaling is linear with frequency (lowest value at f = 0, highest value at

2 x max setting value)

General Data

Max. input voltage:
Min. measuring voltage:
Input resistance:

AC 550V
see characteristic M9349
approx. 900 kQ

Common Data for Both Measuring Inputs

Galvanic separation:

Frequency ranges:

Frequency measuring input to auxiliary
voltage and output contacts

15..6Hz[5...20Hz

15...60 Hz

50 ...200 Hz or

5..20Hz |15...60 Hz

50 ...200 Hz

150 ... 600 Hz 4 ranges selectable

Response time
(response value):

Tolerances of the adjusted
tripping values at variation
of auxiliary supply and
temperature:

Hysterese:

Reaction time of
Frequency monitoring:

Response delay:

continously variable;
1:4 in each response value

better than + 1 %
continously variable: 0,5 ... 50 %
of adjustable response value

(Alarm delay set to 0)

Duration of 1 cycle (inverse value of
adjusted frequency) + 10 ms
adjustable 0 ... 100 s with
resitor/potentiometer across
terminals X1-M:

R/kQ: | 0 | 15 | 22 | 33

47 | 68 | 100|150 [ 220 | 470 |

t/s: | 0 ]o3[o07][13

23| 5 9 [ 15|25 | 50 | 100

Time between connection
of auxiliary supply and
ready to mesure:

Start up time delay /
Signal monitoring time:

Auxiliary Circuit (A1-A2)

approx. 0,4 s (with start up delay is 0)

20 ms ... 50 s continously variable
on logarithmic scale

Auxiliary voltage U,
(galvanic separation):

Voltage range

AC:

DC:

AC/DC:

Frequency range
C.

Nohinal consumption:
AC:
DC:

Output (11-12-14, 21-22-24)

AC 115, 230, 400 V

DC 12, 24,48V

AC/DC 24 ... 60, 110 ... 230 V (only for
MH-version possible)

45 ...440 Hz

approx. 4 VA
approx. 2 W

Contacts:

Thermal current | :
Switching capacity
according to AC 15
NO contact:

NC contact:

according to DC 13
NO contact:

NC contact:

Electrical life

acc.to AC15at1 A, AC230V:
Short circuit strength
max. fuse rating:
Mechanical life:

2 changeover contacts

4A

3A/AC230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

1,5x 10° switching cycles IEC/EN 60 947-5-1

4AgL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Nominal operating mode:
Temperature range
Operation:

Storage:
Altitude:

continuous operation

-20 ...+ 60°C

(higher temperature with limitations
on request)

-25...+60°C

<2,000m

Clearance and creepage distance

rated impulse voltage /
pollution degree:

output to measuring circuit:
output to auxiliary circuit:
output to output:

auxiliary circuit to
measuring input:
Programming terminals
M-X1-X2-X3:

EMV

Electrostatic discharge (ESD):

HF-irradiation

80 MHz ... 1 GHz:

1 GHz ... 2.5 GHz:

2.4 GHz ...2.7 GHz:

Fast transients:

Surge voltage

between

wires for power supply:
between wire and ground:
HF-wire guided:
Interference suppression:
Degree of protection:
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:

Wire fixing:

Fixing torque:
Mounting:
Weight:

MK 9837N:
MH 9837:

Dimensions

4kV/2 IEC 60 664-1
4kV/2 IEC 60 664-1
4kV/2 IEC 60 664-1
4kV/2 IEC 60 664-1

without galv. separation to
measuring circuit

8 kV (air) IEC/EN 61 000-4-2
20 V/m IEC/EN 61 000-4-3
10 V/im IEC/EN 61 000-4-3
1V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0,35 mm

Frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/060/04 IEC/EN 60 068-1
EN 50 005

1 x 4 mm? solid or

2 x 1,5 mm?2 solid or

1 x 2,5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4 or

2 x 1,5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/

Plus-minus terminal screws

M83,5 box terminals with wire protection
0.8 Nm
DIN rail IEC/EN 60 715
approx. 210 g

approx. 350 g

Width x heigh x depth:
MK 9837N:
MH 9837:

22,5 x 90 x 97 mm
45 x 90 x 97 mm
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Classification to DIN EN 50155

Vibration and
shock resistance:
Ambient temperature:

Category 1, Class B IEC/EN 61 373
T1 compliant
T2, T3 and TX with operational limitations

Protective coating of the PCB: No

CCC-Data
Auxiliary voltage U,:
MK 9837N: AC 115,230V
DC 12, 24,48V
Switching capacity
to AC 15
NO contact: 1,56 A/AC 230V IEC/EN 60 947-5-1
u Technical datathat is not stated in the CCC-Data, can be found

I in the technical data section.
nfo

Standard Types

MK 9837N.12 5...600 Hz U, AC 230V

Article number: 0058719

e Switchable monitoring modus: over- or underfrequency
e Closed circuit operation

e Mode overfrequency with selectable signal monitoring
» 4 settable frequency ranges are possible:

5...20 Hz, 15 ... 60 Hz, 50 ... 200 Hz, 150 ... 600 Hz
Settalbe hysteresis of 0,5 ... 50 %

Start up time delay / signal monitoring time:

settableto 0 ...50 s

e Response delay: settalbe with external resitorto 0 ... 100 s
e Alarm storing or auto-reset selectable
e Frequency measuring input: AC 15...280V /AC 30 ... 550 V
e Auxiliary voltage U, ;: AC 230V
e Qutput: 2 changeover contacts
e Width: 22,5 mm
Variants

MK 9837N.12/050: as MK 9837N.12, but with measuring input
for intverters

as MK 9837N.12, but for variants with
wide auxiliary voltage range

Width: 45 mm

similar to MK 9837N.12, but with galvanic
separated analogue output (current/voltage)
and 11 step LED chain.

Width: 45 mm

MH 9837.12:

MH 9837.12/008:

Ordering example for variants

MK 9837N .12 /050

1,5...200 Hz Us AC 230V

\—Auxiliary voltage
Response value

Variant, if required
Contacts
Width: 22,5 mm

MH 9837 .12 1,5..200Hz UxAC/DC 110...230V

Auxiliary voltage
Response value
Contacts

Width: 45 mm
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0266342

Monitoring Technique

VARIMETER
Frequency Relay
MK 9837N/5_0, MH 9837/5_0

DOLD

MK 9837N/500

210

2299 .-
® kT

MH 9837/500

Setting

auxiliary voltage (UH)//@

LED
green: UH\
yellow/green: Input frequency

yellow state LEDs

selector switch for mode:
Window (2u) or
2 Level (2x1u)

~|

AL W 2 W
+— output contact for threshold f1

A2 N 22 %

RERS)

.
DOLD iog37n
x1 x3
) ‘
E

+— output contact for threshold f2

x30 x10 1

5 10
a &
PO

>f2
x3

xt
Win- &i ‘
dow

& w0 2 setting of response value {2
o sy 2 (range and fine adjustment)
Lev & ‘
20 15

setting of response value f1
‘ (range and fine adjustment)

EEE 0061295 10N

— programming terminals

SRR !
O @%f frequency input
EHEHEHE\ M10676

Your Advantages

e Separate output signals for under and over frequency
e Simple wiring

e Easy handling

Features

e According to IEC/EN 60 255, VDE 0435 Teil 303

« Monitoring of AC voltage for under and overfrequency,
can be used also for pre-warning

e Separate relay outputs for over- or underfrequency
(1 or 2 changeover contacts each)

o Alternative usage for monitoring of a frequency window

o Separate adjustment of response value for over- or underfrequency

at 4 ranges each, 1.5 ...200 Hz or 5 ... 600 Hz
e Second response value for prewarning possible

e Fast reaction time by measuring duration of cycle of input frequency

e Universal measuring input for AC-voltages of 15 ... 280 V
as well as 30 ... 550 V
o As option with measuring input for inverters
e Programmable hysteresis of response value: 2 ... 10 %
e Start up time delay programmable via terminals from
0 ... 50 s e.g. continuously
e Manual or auto-reset programmable via terminals
e Galvanic separation between measuring input, auxiliary voltage
and output contacts
e MH 9837/508: with galvanic separated analogue output (current/
voltage) and 11 step LED chain for the actual frequency
e MH 9837/5_0: with wide input range for auxiliary voltage available
(AC/DC 24 ...60V or AC/DC 110 ...230 V)
e Closed circuit operation (de-energized on trip)
e LED indication for auxiliary voltage, measuring voltage and
alarm status
o Device available with 2 contacts
MK 9837N/5_0: 2 x 1 changeover contact
MH 9837/5_0: 2 x 2 changeover contacts or
wide auxiliary voltage range
e 2 possible compact designs:
MK 9837N/5_0: Width 22,5 mm
MH 9837/5_0:  Width 45 mm

Approvals and Markings

Ce PG|

* only MK 9837N/5_0

AE68 A025518
Application

¢ Monitoring of frequency in AC systems
* Monitoring of rotor frequency on slip ring motors
o Control and monitoring of motors in sewage water treatment plants
* Monitoring of output frequency on inverters
(variant /550)
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Connection Terminals

Terminal designation Signal description

Al+, Al +/L

A2 -/N

EO, E1, E2 Frequency input

X1, X2, X3 Programming terminals

M Reference for programming terminals
U Analogue output voltage

| Analogue output current

G Reference for analogue output

Y1 Range selection for analogue output
11,12, 14, 21, 22, 24, "monitoring output frequency failure
31,32, 34,41,42, 44 (2 or 4 changeover contacts)"

Functions

The auxiliary supply is connected to terminals A1-A2.

Terminals EO-E1-E2 form the measuring input. For low voltages the
measuring voltage is connected to E1-E0 and for higher voltages to E2-EQ
(see section technical data).

The input frequency is compared to the setting value for over- and
underfrequency (response value f1 e.g. f2 = fine tunig x range).

As the device measures the cycle duration the fastest frequency
measurement is possible (reaction time = cycle time + 10 ms).

Ifthe input frequency on the measuringinput EO-E1-E2is under the response
value 1 less hysteresis (both upper potentiometers) and over the response
value f2 (both lower potentiometers) plus hysteresis then the output relays
are energized and the yellow LEDs “<f1” and “>f2” are on.

Ifthe frequency rises above the value of f1, the relay 1 de-energizes (contacts
11-12 close) in “2 level mode”, in “window mode” also relay 2 de-energizes
(contacts 21-22 close). The yellow LED “<f1” goes off. Only when the input
frequency drops under the level f1 minus hysteresis, the output relay (both
relays in window mode) energize again and the yellow LED"<f1” is on.

Ifthe frequency drops below the value of f2, the relay 2 de-energizes (contacts
21-22 close) in “2 level mode”, in “window mode” also relay 1 de-energizes
(contacts 11-12 close). The yellow LED “<f2” goes off. Only when the input
frequency rises above the level f2 plus hysteresis, the output relay (both
relays in window mode) energize again and the yellow LED”<f2” is on.

If manual reset is active (terminal x2 not connected) and the frequency
returns to good state the relay (relays) remainin alarm position (de-energized)
and the corresponding LED is off. To reset the alarm terminals X2-M must
be bridged, or the auxiliary supply has to be switched off and on again.

IIf a start-up delay is adjusted, this delay starts with the connection of the
auxiliary supply. During this time the frequency is not detection is off, the
yellow LEDs “<f1” and “>f2” flash and the output relays are in good state
(energized). The start-up delay allows to avoid alarms during the starting
period of a generator or motor.

Using the sliding switch on the front of the unit the user can chose between the
two function modes”2-level mode” and “window mode”.
2x1 c/o contacts; the output relays 1 and 2 switch
separately at the corresponding response value f1
and f2.

2 c/o contacts; the output relays switch together at the
response values for f1 and f2 (where f1>f2); i.e. the
relays switch off together the frequency rises over f1
or drops under f2.

,2 level-mode™:

,window-mode*“:

Indicators

Upper LED ,UH/E": - green, when only auxiliary voltage connected
to A1 - A2

yellow/green, when measuring frequency is
detected on EO-E1-E2

On, inputfrequency is lower than response value
f1 (= relay 1 energized in “2-level mode”)
On,wheninputfrequency is higherthanresponse
level f2 (= relay 2 energized in “2-level mode”)
LEDs "<f1"and ">f2" flashes during start up delay

Lower LED ,<f1* (yellow): -

Lower LED ,>f2“ (yellow): -

Notes

Setting of response values f1 and f2 / function energized on trip for
output relays

Normally the response value 1 is used for overfrequency and f2 for under-
frequency the hysteresis works accordingly to these settings. Both relays
operate de-energized on trip. In “2-level-mode” the frequency detection
and the control of the corresponding relays at the response values f1 and
f2 work completely independent. So it is possible to adjust f2 higher than
f1 if auto reset is selected. If f2 is used for overfrequency, the unit works
energized on trip, as the relay 2 (21-22-24) always energizes when the
frequency rises above response value + hysteresis. In the same way the
response value f1 - hysteresis can be used for underfrequency so that relay
1 (11-12-14) is energized on trip.

When using manual reset in “window mode” the response value f1 (minus
hysteresis) must always be higher than 2 (plus hysteresis) to avoid that
the output relays do not switch anymore and the yellow LEDs “<f1” and
“>f2” remain dark.

Frequency measuring input

The standard measuring input is divided up in to voltage ranges (E1-E0 AC
15...280V and E2-E0 AC 30 ... 550 V). If the measuring voltage is always
higher then AC 30V, the higher range should be used.

To measure the output frequency on inverters the variant /550 has to be
used. A special dimensioned measuring input with low pass characteristic
avoids the measuring of the pulse frequency. In addition the input sensi-
tivity is adapted to the voltage-/frequency-characteristic of inverters (see
diagram in technical data).

Visual indication of measuring voltage:

Ifthe voltage on the frequency measuring inputis high enough for monitoring
the upper dual color LED “UH/E” is ON yellow/green. If the voltage on the
input is to low, the LED “UH/E” shows only green color.

Attention: If the measuring voltage is to low the unit reacts as on under-
frequency!

Programming terminals (M-X1-X2-X3):

Attention! The terminals M-X1-X2-X3 have no galvanic separation to
the measuring circuit (EO-E1-E2), and must be operated
potential free.

M: Common connection (Ground) of the programming terminals

X1: start up delay at range of 0...50 s is achieved by connecting a X1

to M with a potentiometer (0.25 W) or fixed resistor (see technical
data). If no start up delay is required the terminals X1-M must be
linked.

X2: Manual reset with NO contact push button on X2-M, auto reset
with terminals X2-M bridged.

X3: Hysteresis settingatrange of 2...10 % is achieved by connecting the
terminal X3 to M with a potentiometer (0.25 W) or fixed resistor
(see technical data).
For a hysteresis of 2 % the terminal X3 remains open;
for a hysteresis of 10 % s the terminals X3-M must be linked.

Start up delay

Astartupdelay (t,=0...50 s) adjusted by connecting aresistor0 ...500kOhm
to the terminals X1 and M see technical data. This start up delay is started
when connecting the auxiliary supply. During this time monitoring is disabled
and both output relays are energized. If the connection between X1 and M
is open circuit (resistance > 500 kOhm), the startup delay is continuously
on. With this possibility the frequency monitoring can be disabled by an
external contact until e.g. a system reaches its normal operation status.
When the circuit X1 — M closes the time delay set by a resistor in this circuit
runs down before the monitoring starts.

If no start up delay is required, the terminals X1-M must be linked.

There must be a connection between X1-M when the frequency should
be monitored.

While the start up delay is active, the yellow LEDs “<f1” and “>f2” flash with
2 Hz.To adjust a specific time the number of flashing cycles can be counted.
Number of cycles divided by 2 = start up time in seconds.
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Notes

Manual / automatic reset

To enable manual reset the connection X2-M remains open. Storing of the
alarm influences the output relays and the corresponding LEDs.

Reset is made by closing the connection between X2 and M or by
disconnecting the auxiliary supply.

Setting of hysteresis

Connecting terminal X3 via a resistor to M adjusts the hysteresis. Both
response values (f1 and f2) have the same hysteresis in percentage of the
adjusted response values. So the absolute value of the hysteresis is higher
on the higher response value then on the lower response value.

Variant MH 9837.38/508: (45 mm width)

Identically to MK 9837N.38/500, but with 11 step LED chain indicator and
galvanic separated analogue output to display the actual measured frequency.
On terminals U/G of the analogue output 0-10V are provided, on terminals
I/G 0 ... 20 mA are available. By bridging terminals Y1 and G the output
can be switched overto 2 ... 10 V and 4 ... 20 mA. The max. value of the
analogue output is indicating 2 times of the max. value of the selected
range this allows also to indicate overfrequency values. The scaling is linear
to the input frequency (lowest analogue value is 0 Hz). The LED chain
indicator shows on 10 LEDs the actual frequency ( < 10% ... 100% of the
setting range). If the frequency exceeds the maximum value of the range
the idicator is switched over to 2 x max value and the top LED (red) is on.

Technical Data
Frequency Measuring Input (E0-E1-E2)

Standard-frequency measuring
Voltage range

EO-E1: AC 15...280V,
EO0-E2: AC 30...550V
Input resistance

EO-E1: approx. 300 kQ
EO-E2: approx. 850 kQ

Frequency measuring input for inverters (variant /550)

AC 550V

approx..AC10V (at1 Hz) .. AC 150V

(at 200 Hz); (see characteristic M8681)
approx. 900 kQ

Max. input voltage:
Min. measuring voltage:

Input resistance:

Common Data for Both Measuring Inputs

Galvanic separation: Frequency measuring input to auxiliary

voltage and output contacts

Frequency ranges: (separately selectable for f1 and f2)

15..6Hz|5..20Hz |15...60Hz |50 ...200 Hz or
5..20Hz [15...60 Hz |50 ... 200 Hz [150 ... 600 Hz 4 ranges selectable each

Response time f1, f2
(response value):
Tolerances of the adjusted
tripping values at variation
of auxiliary supply and

separately adjustable at absolute scale

temperature: approx. =1 %
Hysteresis: adjustable from 2 ... 10 % with
resitor/potentiometer across
terminals X3-M
Resistance: 0 15kQ | 39 kQ [120 Q|
Hysteresis: 10% | 8% 6 % 4 % 2%

Reaction time of
Frequency monitoring: Duration of 1 cycle (inverse value of
adjusted frequency) + 10 ms
adjustable from 0 ... 50 s with
resitor/potentiometer across

terminals X1-M:

R/kQ:| 0 | 15 | 22 | 33 | 47 | 68 | 100 | 150 | 220
t /s 0]03|07]|13]|23]| 5 9 | 15| 25

Start up delay:

470 | *

Time between connection
of auxiliary supply and

ready to mesure: approx. 0.5 s (with start up delay is 0)

Technical Data
Auxiliary Circuit (A1-A2)

Auxiliary voltage U,
(galvanic separation): AC 115, 230, 400 V

DC 12, 24,48V

AC/DC 24 ...60, 110 ... 230 V (only for
MH-version possible)

Voltage range

AC: 0.8 ..

11U,
DC: 09..12U,
AC/DC: 0.75..1.2U,
Frequency range
AC: 45 ... 440 Hz
Nominal consumption:
AC: approx. 4 VA
DC: approx. 2 W

Output (11-12-14, 21-22-24 + 31-32-34, 41-42-44 at MH 9837.39/5_0)

Contacts:

MK 9837N.38/5_0: 2 x 1 changeover contact

(1 each for over- and underfrequency
alarm)

2 x 2 changeover contacts

(2 each for over- and underfrequency

MH 9837.39/5_0:

alarm)
Thermal current | : 4A
Switching capacity
to AC 15
NO contact: 3A/AC 230V IEC/EN 60 947-5-1
NC contact: 1A/AC230V IEC/EN 60 947-5-1
toDC 13
NO contact: 1A/DC24V IEC/EN 60 947-5-1
NC contact: 1A/DC24V IEC/EN 60 947-5-1

Electrical life
toAC15at1 A, AC230V:
Short circuit strength
max. fuse rating:
Mechanical life:

1,5x10° switching cycles IEC/EN 60 947-5-1

4AgL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Analogue Output with MH 9837.38/508

galvanic separation AC 3750V

to auxiliary supply, measuring circuit and relay outputs

terminal U(+) / G(-): 0...10V, max. 10 mA

terminal | (+) / G(-): 0 ...20 mA, max. burden 500 Ohm
changeto 2 ... 10V or 4 ... 20 mA by bridging terminal Y1 and G.

scaling is linear with frequency (lowest value at f = 0, highest value at
2 x max setting value)

General Data

Nominal operating mode: continuous operation
Temperature range: -20...+60°C
Clearance and creepage distance

rated impulse voltage /

pollution degree:

output to measuring circuit: 4kv/2 IEC 60 664-1
output to auxiliary circuit: 4kv/2 IEC 60 664-1
output to output: 4kv/2 IEC 60 664-1
auxiliary circuit to

measuring input: 4kv/2 IEC 60 664-1

Programming terminals

M-X1-X2-X3: without galv. separation to

measuring circuit
EMV
Electrostatic discharge (ESD): 8 kV (air) IEC/EN 61 000-4-2
Fast transients: 2kV IEC/EN 61 000-4-4
Surge voltage
between
wires for power supply: 1kV IEC/EN 61 000-4-5
between wire and ground: 2 kv IEC/EN 61 000-4-5
HF-wire guided: oV IEC/EN 61 000-4-6

Interference suppression: Limit value class B EN 55011
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Technical Data

Degree of protection:
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:

Wire fixing:

Mounting:
Weight:

MK 9837N/5_0:
MH 9837/5_0:
MH 9837/508:

Dimensions

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm

Frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/060/04 IEC/EN 60 068-1
EN 50 005

1 x 4 mm? solid or

2 x 1.5 mm?2 solid or

1 x 2.5 mm?2 stranded wire with sleeve
DIN 46 228-1/-2/-3/-4 or

2 x 1.5 mm?2 stranded wire with sleeve
DIN 46 228-1/-2/-3/

Plus-minus terminal screws

M3.5 box terminals with wire protection
DIN rail IEC/EN 60 715

approx. 210 g
approx. 295 g
approx. 350 g

Width x heigh x depth:
MK 9837N/5_0:
MH 9837/5_ _:

22.5x90 x 97 mm
45 x 90 x 97 mm

CCC-Data

Auxiliary voltage U, :
MK9837N/5_ _:

Switching capacity
to AC 15
NO contact:

AC 115,230V
DC 12, 24,48V

1,5A/AC 230V IEC/EN 60 947-5-1

[ Technical data that is not stated in the CCC-Data, can be found
I f in the technical data section.

Standard Type

MK 9837N.38/500 2x5...600 Hz U, AC 230V

Article number: 0061295

e 2 adjustable response values at 4 ranges each:
5...20 Hz, 15...60 Hz, 50 ...200 Hz, 150 ... 600 Hz

e Switchable monitoring mode: ,2 Level“ or ,Window"
e Hysteresis: programmable via terminal: 2 ... 10 %
o start up time delay: settalbe with external resitor 0 ... 50 s
e Alarm storing or auto-reset selectable
e Frequency input AC 15...280 V / AC 30...550 V
e Closed circuit operation
e Auxiliary voltage U,;: AC 230V
e Output: 2 changeover contacts
o Width: 22,5 mm
Variants

MK 9837N.38/550: as MK 9837N.38/500, but with but with
measuring input for intverters

as MK 9837N.38/5_0, but for variants with
wide auxiliary voltage range

Width: 45 mm

as MK 9837N.38/500, but with galvanic
separated analogue output (current/voltage)
and 11 step LED chain.

Width: 45 mm

as MK 9837N.38/5_0, jedoch mit

2 x 2 Wechslern

Width: 45 mm

MH 9837.38/5_0:

MH 9837.38/508:
MH 9837.39/5_0:

Ordering example for variants

MK 9837N .38 /5.0 2x5..600Hz UsAC230V

|_Auxiliary voltage
Response value

Variant, if required
Contacts
Width: 22.5 mm

MH 9837 .38 /5_0__2x5...600 HzUy AC/DC 110...230V

‘ I—Auxiliary voltage
Response value
Variant, if required

Contacts
Width: 45 mm
Characteristics
Un
Vit
500 1490
71420
/
300 /’280
200 A
140
100 ,/
,f\
V|
50
35/
30 A : L)
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2
20 Vel
e
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M9349 a Hz

Typical sensitivity of the measuring input at variant
MK 9837N.12/_5_
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0265347

Installation / Monitoring Technique

VARIMETER

Frequency Relay

IL 9837, SL 9837

DOLD

*
*
-

LW oo

A\ANY

0009

IL 9837

SL 9837

Function Diagram

fA

response value

overfrequency mode

hysteresis 4------A£-4----- N

de-energized 114

on trip

11-12
iy underfrequency mode

hysteresis 4- - - - -\ ------- 7 <
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g

de-energized 114 |
on trip 1112

M9346_a

Circuit Diagram
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| |
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L. A |
14] 11
M8683

IL 9837, SL 9837

According to IEC/EN 60 255-1
Overfrequency or underfrequency monitoring of AC voltages
Adjustable response value f . orf 5..200Hzor 15 ...600 Hz
Adjustable hysteresis
Large voltage range of the measuring input (nominal voltage
AC 24 ...440V)

De-energized on trip
LED indication for auxiliary voltage, measuring voltage and contact
position
1 changeover contact
As option for frequency inverters with a range of 1 ... 300 Hz
2 changeover contacts available on request
As option adjustable start-up delay available
Energized on trip function available on request
Devices available in 2 enclosure versions:
IL9837:  depth 58 mm, with terminals at the bottom for
installation systems and industrial distribution
systems according to DIN 43 880
depth 98 mm, with terminals at the top for cabinets
with mounting plate and cable duct
¢ 35 mm width

SL 9837:

Approvals and Markings

ce (@

A025518
Application

* only for IL 9837

¢ Frequency monitoring of A.C. voltages

* Monitoring of the rotor frequency of slipring motors

* Control / monitoring of drives in crane systems

* Frequency monitoring in frequency inverters (IL 9837.11/500)

Function

The frequency to be monitored is applied to measuring input IN1-IN2. The
measuring circuit is electrically separated from the auxiliary voltage input
A1-A2, to which the supply voltage of the frequency relay is connected.

The measured frequency is compared to a response value to be set at
the unit.

In overfrequency mode, the output relay switches into alarm position
when the preset response value is exceeded. When the system frequency
once more falls below the response value minus the preset hysteresis,
the output relay will switch back into normal position.

In underfrequency mode, the output relay switches into alarm position
when the actual value falls below the preset response value. When the
system frequency once more exceeds the response value plus hysteresis,
the output relay will switch back into normal position.

If de-energized on trip is selected, the output relay is energized
(11-14 closed) in normal status.

If energized on trip is selected, the output relay is energized
(11-14 closed) in alarm status.

Indicators

Upper LED: green light is permanently on, when only
the auxiliary voltage has been applied to
A1-A2,
green-red alternating light, when
measuring frequency has also been

applied to IN1-IN2

Yellow LED: is on, when the output relay is

energized (contacts 11-14 closed)
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Setting

INT || IN2 || AT || AZ

RV R)|®
0000

IL9837

| selection of: frequency range
LED

p=l=l¥
— -x 3
green: UH/ <0 /Hz
red/green: fg S0 0
@‘—‘7— setting of response value

20 \15
LED yello VA
relay contact

selector switch for monitoring mode:
overfrequency or underfrequency

™ adjustable hysteresis
1..20%

0056555

KOO0

IR

14 i

O]O

M9348

Notes

Monitoring mode underfrequency or overfrequency

The mode can be selected by means of the slide switch at the front of the
unit. The operating mode de-energized or energized on trip as well as the
response value do not change.

Setting of the hysteresis

With input frequencies < 15 Hz (4 Hz with variant IL 9837.11/500), the
hysteresis should not be set to minimum values to avoid cycling of the
output relay.

In the “underfrequency” monitoring mode (“< f”), with input frequencies
close to the end of the respective range, hysteresis can only be set to a
maximum of 4 ... 10% for proper resetting; this is due to reasons of the
switching operation. If applicable, select the next higher frequency range.

Variant IL 9837.11/500 for frequency inverter

This variant can be used with frequency inverter to monitor the frequency
of 1 ... 300 Hz generated by the frequency inverter. It has a specifically
dimensioned measuring input with low pass character to suppress the
cycle frequency of the inverter. Simultaneously, the input sensitivity is
adjusted to the voltage/frequency characteristic of the inverter.

Technical Data

Measuring Circuit

Measuring input: IN1-IN2
Nominal voltage U,: AC 24 ...440V
Voltage range: 0.8..1.1U,
Input resistance:approx. 1 MQ

Frequency range: 5...20 Hz, 15 ...60 Hz, 50 ... 200 Hz or
15 ...60 Hz, 45 ... 180 Hz, 150 ... 600 Hz
selected with rotary switch

Response value
infinitely adjustable:
Hysteresis

infinitely adjustable:

1:4in each frequency range
1...20 % of the set response value

IL 9837.11/500

AC 500V

approx. AC 10 V with 1 Hz ... AC 220 V
with 300 Hz, see diagramm M8681
approx. 700 kQ2

1...10Hz, 5...50 Hz, 30 ... 300 Hz
selected with rotary switch

Measuring input:
Max. input voltage:
Min. measuring voltage:

Input resistance:
Frequency range:

Response value
infinitely adjustable:
Hysteresis
infinitely adjustable:

1:10 in each frequency range

1...20 % of the set
response value

Technical Data
Auxiliary Circuit

Nominal voltage U, AC 24, 42, 115, 127, 230, 240, 400 V

DC 12, 24,48V
Voltage range
AC: 08..1.1U,
DC: 09..125U,
Nominal consumption
AC: approx. 1.5 VA
DC: approx. 1 Watt
Frequency range
AC: 45 ...400 Hz
Output
Contacts: 1 changeover contact
Thermal current | : 4A
Switching capacity
to AC 15
NO contact: 3A/AC230V IEC/EN 60 947-5-1
NC contact: 1A/AC230V IEC/EN 60 947-5-1
to DC 13:
NO contact: 1A/DC24V IEC/EN 60 947-5-1
NC contact: 1A/DC24V IEC/EN 60 947-5-1
Contact life:

to AC 15at 1 A, AC 230V:
Short circuit strenght
max. fuse rating:
Mechanical life:

1.5 x 10° switch. cycles|EC/EN 60 947-5-1

4 A gLIEC/EN 60 947-5-1
> 30 x 10° switching cycles

General Data

Nominal operation: Continous
Temperature range: -20...+60°C
Clearance and creepage distances

Rated rated impulse voltage voltage /
Pollution degree: 4kV/2

EMC

Electrostatic discharge (ESD): 8 kV (air) IEC/EN 61 000-4-2

Fast transients: 2 kv IEC/EN 61 000-4-4
Surge

between

supply lines: 1kV IEC/EN 61 000-4-5
HF voltage driven: 10V IEC/EN 61 000-4-5

Interference suppression: Limit value class B EN 55 011

Degree of protection

Housing: IP 40 IEC/EN 60 529
Terminals: IP 20 IEC/EN 60 529
Housing: Thermoplast with VO behavior

according to UL Subject 94

Amplitude 0.35 mm

Frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/060/ 04 IEC/EN 60 068-1
DIN EN 50 005

2 x 2.5 mm? massive, or

2 x 1.5 mm? stranded wire ferruled

DIN 46 228-1/-2/-3

Vibration resistance:

Climate resistance:
Terminal designation:
Wire connection:

Wire fixing: Screw terminals with self-lifting
clamping piece IEC/EN 60 999-1

Mounting: DIN rail IEC/EN 60 715

Net weight

IL 9837: approx. 137 g

SL 9837: approx. 164 g

Dimensions

Width x height x depth
IL 9837:
SL 9837:

35 x 90 x 59 mm
35 x 90 x 98 mm
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CCC-Data for IL 9837
Thermal current |, 4A

Switching capacity

to AC 15: 5A/AC230V IEC/EN 60 947-5-1
to DC 13: 2A/DC24V IEC/EN 60 947-5-1
[ Technical datathat is not stated in the CCC-Data, can be found

I in the technical data section.
nfo

Standard Type

IL9837.11 5..200Hz U ,AC 230V Hyst.1...20 %
Article number: 0056555

Characteristic

Un
— A
Veit

500 4490

/’2/8[)

300

200

o /140

50

D

NG
N

30 A | Y| from here, Tinar characteristic

%
e De-energized on trip 20 ad
» Selection of overvoltage or undervoltage " ,ﬁ/
¢ Selectable frequency range: 5 ...20 Hz, 15 ... 60 Hz, 50 ... 200 Hz 10 »———T1
¢ Response value:Infinitely adjustable 1:4 T‘
« Auxiliary voltage U, AC 230V M934; a 2 345 10 20 30 4050 100 200 300400 700 |H_NZ
e Hysteresis: 1 ... 20 % adjustable T o o
¢ Output contact: 1 changeover contact Typical input sensitivity of the measuring input
e Width: 35 mm with variant IL 9837.11/500

Varianten Connection Example
IL 9837.11/500: Input designed for frequency inverters
Selection of overfrequency or easuring volace ST T T T T T _I
uring v g
g g IN1 - A1(+)

underfrequency

Selectable frequency range

1...10Hz, 5...50 Hz, 30 ... 300 Hz
Response value infinitely adjustable 1:10
Aucxiliary voltage U, AC 230 V
De-energized on trip

Output contact 1 changeover contact
with adjustable start-up delay

0.1..20s

IL9837.11/_ _4:

Ordering example for variants

IL9837 A1 /__ _

5..200Hz UsAC230V 1..20%

Hysteresis :I

Auxiliary voltage
Frequency range
Variant, if required
Contacts

Type
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0225154

Monitoring Technique

VARIMETER
Frequency Relay
BA 9837, AA 9837, AA 9838

DOLD

BA 9837

AA 9838

AA 9837

According IEC/EN 60255-1

Detection of under- or overfrequency
Adjustable response value

Optionally 1 or 2 changeover contacts
Width 45 mm

Approvals and Markings

e

Application

The frequency relay can be used especially in applications where the rotor
frequency of a slip-ring motor must be measured. The rotor frequency
is reciprocal proportional to the speed (see diagram rotor frequency at
contercurrent braking).

This behaviour allows to find speed depending switching values and can be
used for start up and contercurrent braking of motors on cranes.

Function Diagram

f bridge X1/X2 /—\
foft - AN
fon
/ N
vd {
/]
U t
UNA
t t ,t...t
t t ! t t t t
11-14
11-12 h
t = switching delay ~ foff = fsetting  fon = fx hysteresis MEBB75 a
f bridge X2/X3
L1
fon ] A
foff
\\
///
/]
U t
UNA
{ t
t t t t
11-14
11-12 ;
t = switching delay  fon = fsetting  foff = fx hysteresis ME876 a

Function

The device compares 2 frequencies. The measuring frequency is compared
to an internally generated, settable frequency reference.

With bridge on X1-X2 the output relay deenergises when the measuring
frequency is higherthen the setted frequency. The relay energises again when
the measuring frequency drops under the setted frequency x hysteresis.

With bridge on X2-X3 the output relay energises when the measuring
frequency is higher then the setted frequency. The relay deenergises
again when the measuring frequency drops under the setted frequency
x hysteresis.

An indicating LED shows that the frequency signal is connected. At low
frequency the LED flashes. A second LED indicates the state of the output
relay.

Notes

Terminals X1, X2, X3 should only be connected together with the correspon-
ding wire links. Do not connect external voltage, neutral or ground.

The measuring input is designed for an amplitude of AC 8...500 V. Higher
values AC 12...800 V can be achieved by connecting a series resistor, type
IK 5110 into the measuring circuit either to terminal n or o.
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Circuit Diagrams

o
- oLl - -

1
| IN "

N Ry S—

1 A2 lo 1214
1

araang
BA 9837.11,

AA 9837.11, AA 9838.11

e EmEnnSs

1
P!
i | Al |n " 21
N I T AR
[
P! A2 lo 1214 [22 124
;!
.......... e
M7275 M7276
BA 9837.12,
AA 9837.12

Connection Terminals

Terminal designation

Signal description

Al +/L

A2 -/N

n, o Measuring input
X1, X3 Control input
X2 Control output

11,12, 14, 21, 22, 24

Changeover contacts

Technical Data

Input
Measuring input:

Setting range:
BA 9837, AA 9837:

AA 9838:

Setting:

Response value:
Hysteresis:

BA 9837, AA 9837:

AA 9838:

Accuracy:
Temperature influence:
Influence of auxiliary
supply:

Auxiliary Circuit

AC Amplitude AC 8 ...500V r.m.s
internal resistance: > 400 kQ

5 .. 15Hz
10 ... 30 Hz
20 ... 60 Hz
30 ... 90 Hz
20 80 Hz

40 ... 120 Hz
100 ... 300 Hz
200 ... 600 Hz

infinite on absolute scale

> setting value

0.8 ... 0.97 of response value
0.96 of response value

<+1%
<+0.15% /°C

<+05%at0.8..1.1U

N

Auxiliary voltage U, :
BA 9837, AA 9837:
AA 9838:

Voltage range of U,;:

Nominal consumption U,

Nominal frequency of U, :

Output

AC 24, 42, 110,

127,230, 240V

AC 48, 110,230V

08..1.1U,
<3VA

50/60 Hz£5 %

Contacts

BA 9837.11, AA 9837.11,
AA 9838.11:

BA 9837.12, AA 9837.12:
Switching delay:

setting range (Hz)

5-15

10-30

20 - 60

20 - 80

30-90

40-120

100 - 300

200 - 600

1 changeover contact
2 chanceover contacts

bridge X1-X2
500 - 800

250 - 300

120 - 150

100 - 120

90 -120

60 - 80

25-45

15-25
switching delay

bridge X2-X3
650 - 1 000
600 - 800
300 - 430
290 - 430
280 - 400
140 - 210
70-120
70-100
inms

Technical Data

Thermal current | :
Switching capacity
to AC 15, AC 230 V:
Electrical life

to AC 15, at 3 A, AC 230 V:

Short circuit strength
max. fuse rating:
Mechanical life:

General Data

6 A

IEC/EN 60 947-5-1
3A/AC230V

IEC/EN 60 947-5-1
2.5 x 10° switching cycles

4AgL IEC/EN 60 947-5-1
> 30 x 108 switching cycles

Operating mode:
Temperature range:
Operation:

Storage:

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Electrostatic discharge:
HF-irradiation

80 MHz ... 2,7 GHz:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:
Wire connection:
Wire fixing:

Screw mounting:
Fixing torque:
Mounting:

Weight:

Dimensions

Continuous operation

-20...+60°C

-20...+70°C

<2.000 m

4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
2kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm,

frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
20/060/04 IEC/EN 60 068-1
EN 50 005

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
35 x 50 mm and
35 x 60 mm

0.8 Nm

DIN rail

250 g

IEC/EN 60 715

Width x height x depth:

45 x 77 x 127 mm

Standard Type

BA 9837.11
Article number:

e Output:

* Measuring frequency:
* Auxiliary voltage U, ;:
* Width:
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Variants

Frequency relay with 2 changeover
contacts and internal bridges

(X1, X2, X3)

with internal bridge X1 - X2

with internal bridge X2 - X3

with internal bridge X1 - X2

with internal bridge X2 - X3

BA 9837.12/010:
BA 9837.12/020:
AA 9837.12/010:
AA 9837.12/020:

Ordering example for variants

BA 9837 .12 /___ AC230V 50/60Hz 20/60Hz

Measuring frequency
Nominal frequency
Auxiliary voltage
Variant, if required
Contacts

Type

Accessories

IK5110: Series resist or for higher measuring
voltage AC 12 ... 800 V eff.

Article number: 0015751

Characteristics

AUV
100
90 —
80 —
70
60 —
50 —
40—
30 —
20 —
10
1= I | T | | | I
1 2 4 8 16 3 64 128 256

M6877 a  f/f max

(60, 120, 600Hz range)

(15, 30, 90, 300Hz range)

Measuring sensitivity

The diagram shows the sensitivity of the input of the frequency relay
AA9837.lfthe measuring voltage is lower then the curve values the frequency
cannot be measured anymore. Please note.
Superimposed interference voltages on the measuring input with a ration.
f
f

max

above the curve values can influence the measuring results.

f - frequency on input
f . - highest value of the actual frequency range
Example:
U, 10V measuring frequency: f=4800 Hz
chosen frequency range: 100-300Hz, f  =300Hz
f _ 4800Hz _ 16
f 300 Hz

max

The meauring frequency is detected, as the measuring voltage is above
the response curve.

f-rotor [Hz]
95
%
%
50
&
5 X,
% N,
& X
5 slip frequency
| -
R '3 wvesrsa ™

t4 nominal speed reached
to start braking ) )
t3 standstill (end of braking to avoid reverse start)

Rotor frequency at countercurrent braking

Braking:

When reversing the phases for braking the rotor frequency changes and
drops proportional to the speed to mains frequency. E.g. when the rotor
frequency is 5 Hz at nominal speed, it to 95 Hz. When the motor is at stand
still the rotor frequency is nominal frequency. At this point the frequency
relay has to give the signal to stop braking, before the motor starts up in
the opposite direction.

239



Connection Example

L1
L2
L3
N

01234 St
WA= f--- gt LT
E uﬁﬁu Kifi--1 11

A Ixeatlxi[Txeatlxa[]x2

[<35Hz] [<25Hz [<12Hd] ~-#-/ K30
[ D [N |

| 1

|_
PP T Q00
|_

F1=F2=F3=AA9837 [] [] [] m.mz

[l]_[l]_[l] M6149_b

Motor control with starting resistance

Start:

To achieve an optimum speed depending starting inertia, different starting
resistors are switched into the rotor circuit, when certain speed values are
reached. Often this procedure is controlled with timers, but with small loads
the motor reaches the speed to switch over much faster then with high
loads and the motor still runs on the lower stage. When the switching of the
resistors is controlled speed depending by frequency relays, the start up
cycles can be shortened and the plant can be used more effective.
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Monitoring Technique

VARIMETER
Underload Monitor ( cos ¢ Monitor)
IK 9065, SK 9065, SL 9065CT

DOLD

IK 9065

SK 9065

SL 9065CT

Function Diagram

U(LiA21L3) |

N~ —

[(RV/RE!

cosp A
Trip

energized 114 *)

on trip 11-12

de-energized 1114 B
on trip 112 --2
ly MB777 a

Oo——0 o o
Xt U X1

alarm auto reset latched alarm *)
automatic reset manual reset

According to EN 60 255-1

Detection of underload (cos )

Without auxiliary supply

Currentupto 8 A

Motors up to 5 A nominal current can be connected directly
Higher currents via current transformer

SL 9065CT with integrated current transformer for currents up to 100 A
Adjustable response value

Automatic reset (Alarm auto reset)

Adjustable operate delay up to 100 s

De-energized on trip

For single and 3-phase loads e.g. motors

Independent of phase sequence

1 changeover contact

LED indicator voltage supply and alarm

DIN rail or screw mounting

Devices available in 2 enclosure versions:

IK9065: depth 58 mm, with terminals atthe bottom for installation systems
and industrial distribution systems according to DIN 43 880

SK 9065, SL 9065CT: depth 98 mm, with terminals at the top for
cabinets with mounting plate and cable duct

e |[K 9065, SK 9065 width 17.5 mm

SL 9065CT width 35 mm

IK/SK 9065/100: as IK/SK 9065 but:

e programmable for
- automatic reset or manual reset (latched alarm)
- energized or de-energized on trip

o With reset button

e Remote reset

Approvals and Markings

e

Applications

Monitors underload and no load on squirrel cage motors e.g.
- fan monitoring (broken belt)

- filter monitoring (blocked filter)

- pump monitoring (blocked valve, dry running)

- general cos phi monitoring

- for industrial and railway applications

Circuit Diagrams

121 X1

—
w

M8410
IK/SK 9065.11

MB411
IK/SK 9065.11/100

M9376
SL 9065.11CT/100

Function

The underload monitor IK/SK/SL 9065 measures the phase shift between
voltage and current. The phase angle changes with changing load. This
measuring method is suitable to monitor asynchronous motors on underload
and no load independent of motor size. In some cases the cos ¢ does not
change much with load change on the motor, e.g.:

- small load change on oversized motor
- single phase chaded-pole and collector motors

Forthese cases we recommend the use of our motor load monitor BH 9097.

If a cos phi value lower then the adjusted value is detected the output
relay changes into alarm state after the adjusted time delay t, and the red
LED “Alarm” lights up. If the underload monitor is in auto reset mode it
changes back to normal state without delay when the cos phi rises above
the adjusted cos phi value.

Indicators
green LED: on, when supply connected to L1-L2
red LED: on, when underload detected (Alarm)
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Connection Terminals

Terminal designation Signal description
L1, L2, L3 Connection for 3-phase systems
. Current measuring circuit, connection for
L1, L1 :
external current transformer possible "
Control input
X1 112 (manual reset / auto-Reset) 2
’ X1/L1 not bridged: manual reset
X1/L1 bridged: auto-reset
11,12, 14 Changeover contact

" Only at IK/SK 9065

2 Only at IK/SK/SL 9065.11/100
Setting
L3 L2
L1 LT
green LED,
on, when supply
connected to L1-L2 £ vadmeter
IK9065
U o2,

ed LED on, when —— |

underload detected (Alarm)

position: __—|

energized on trip

position: /

de-energized on trip

®;.// response value
f@Amrm Y

97

13 5mS?/ alarm delay

=

A LIV

Rel
reset button
0055535 to reset a

stored alarm

12 X1

X&)

M 14

M8778_a
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Notes

Monitoring of single phase load is also possible. The terminal L3 is not
connected in this case (see connection diagram). The underload monitor
must be ordered for the right voltage e.g. a unit for 3 AC 230 V for a single
phase 230 V application.

When the underload monitor IK/SK 9065 is connected to the supply volt-
age L1-L2-L3 and no current is flowing in the current path L1-L1’ the unit
changes also in alarm state.

The current path L1-L1’ allows to connect currents up to 8 A directly at IK/
SK9065. When connecting asynchronous motors not only the nominal cur-
rent is important, but also the much higher starting current. The overload
characteristic of the current input allows to connect motors with nominal
current up to 4..5 A depending on the starting conditions. This is at 3 AC
400 V a motor load of 1.5 ... 2.2 kW.

It is important that the motor is connected to L1’ and not to L1. On wrong
connection the phase angle will be measured in a wrong way and the
underload monitor IK/SK 9065 will not work.

For higher currents over 8 A (nominal motor current over 5 A) external cur-
rent transformers can be used ( see Connection Examples). Also here the
currenttransformers have to be connected with the right polarity. All standard
current transformers of class 3 or better can be used (1 A or 5 A types).
The integrated current transformer at SL 9065CT allows to connect cur-
rents up to 100 A directly.

The variant IK/SK/SL 9065.11/100 allows the following settings:
Bridge
X1-L1
o o Automatic restart (Alarm auto reset)

Manual restart (Latched Alarm), reset with builtin push button,
external push button on X1-L1 or by disconnecting the supply
voltage.

Switch “REL” on front side

e Position “A”: energized on trip (relay energizes on underload-alarm)

o Position “R”: de-energized on trip (relay de-energizes on under
load-alarm)



Technical Data
Input

Nominal voltage U,:

Voltage range:

Nominal frequency of U;:
Nominal consumption
(L1-L2):

Current Path

(= Motor voltage)

3 AC (or AC) 110, 230, 400 V
0.8..1.1U,

45 ...65Hz

max. approx. 11 VA

Current range

IK 9065, SK 9065:
Internal resistance:
Consumption:

Short time overload:

Suitable current transformers:

Current range SL 9065CT:

Setting range cos ¢:
Operate delay t :

Output

0.1..2A 0.5..8A"
approx. 30 mQ  approx. 10 mQ
max.0.14 VA max. 0.7 VA

* (for higher currents use external
current transformer see connection
diagram)

25X lpaxfor2s, 5 Xl for0.5s
1 Aor5Atypes, class 3,

with necessary load capacity
5...100 A via integrated current
transformer in the base

(max. wire-diameter: 10 mm)

0 ... 0.97 infinite variable

1...100 s infinite variable

Contacts:

Thermal current | :
Switching capacity

to AC 15

NO contact:

NC contact:

to DC 13 at 0.1 Hz:
Electrical life

to AC15at1 A, AC230V:

Short-circuit strength
max. fuse rating:
Mechanical life:

General Data

1 changeover contact

4A

3A/AC230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

1.5 x 10° switching cycles
IEC/EC 60 947-5-1

4AgL IEC/EN 60 947-5-1
30 x 10° switching cycles

Operating mode:
Temperature range
Operation

Storage:

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Electrostatic discharge:
HF-irradiation:

80 MHz ... 1 GHz:

1.4 GHz ... 2 GHz:

2 GHz ...2.5 GHz:

Fast transients:

Surge voltages
between

wires for power supply:
HF-wire guided:
Interference suppression:

Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:

Wire connection:
Cross section:

Stripping length:

Continuous operation

-25 ...+ 60°C

-25 ...+ 60°C

< 2,000 m

4KkV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
20V /m IEC/EN 61 000-4-3
20V/m IEC/EN 61 000-4-3
10V/m IEC/EN 61 000-4-3
4KV IEC/EN 61 000-4-4
2 kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class A*

* The device is designed for the usage
under industrial conditions (Class A,

EN 55011).

When connected to a low voltage public
system (Class B, EN 55011) radio inter-
ference can be generated. To avoid this,
appropriate measures have to be taken.

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
40/060/04 IEC/EN 60 068-1
EN 50 005

2 x 2.5 mm?2 solid or

1 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

10 mm

Technical Data
Wire fixing: Flat terminals with self-lifting
clamping piece IEC/EN 60 999-1

Fixing torque: 0,8 Nm

Mounting: DIN rail mounting (IEC/EN 60715) or
screw mounting M4, 90 mm hole pattern,
with additional clip available as accessory

Weight:

IK 9065: approx 65 g

SK 9065: approx 84 g

SL 9065CT: approx. 195 g

Dimensions

Width x height x depth:

IK 9065: 17.5x 90 x 58 mm
SK 9065: 17.5x 90 x 98 mm
SL 9065CT: 35 x 90 x 98 mm

Classification to DIN EN 50155 for IK 9065 and SK 9065

Vibration and
shock resistance:
Ambient temperature:

Category 1, Class B IEC/EN 61 373
T1, T2 compliant
T3 and TX with operational limitations

Protective coating of the PCB: No

Standard Types
IK9065.11 3AC400V 0.4..8A 1..100s
Article number: 0055534
e Qutput: 1 changeover contact
e De-energized on trip:
e Nominal voltage U,: 3 AC 400V
e Current range: 04..8A
e Operate delay: 1..100s
e Width: 17.5 mm
SK9065.11 3AC400V 0.4..8A 1..100s
Article number: 0055816
e Output: 1 changeover contact
e De-energized on trip
¢ Nominal voltage U,: 3 AC 400V
e Current range: 04..8A
e Operate delay: 1..100s
e Width: 17.5 mm

SL 9065.11CT/100 3 AC400V 5..100A 1..100s

Article number: 0059410

e Output: 1 changeover contact

e Nominal voltage U,: 3 AC 400V

e Current range: 5..100 A

o Operate delay: 1..100s

e programmable for: manual reset with built in or external push

button, energized or de-energized on trip, selection via switch on
the front

o Width: 35 mm

Variants

IK 9065.11/100,
SK 9065.11/100: programmable for: manual reset with
built in or external push button,
energized or de-energized on trip,

selection via switch on the front
Ordering example for variants
IK9065 .11 /_ _ _

3AC400V 04..8A 1..100s

|—Operate delay
Current range
Nominal voltage
Variant, if required
Contacts

Type

Accessories

ET 4086-0-2: Additional clip for screw mounting

Article number: 0046578

L /|
243



Connection Examples

Please connect the CT in
the right sense of winding !

g U ‘'
|
L2 SV[ L2 SV[
L3 ’ 13
e
L1 [L L2 |L3 (N (R R (VA [ ]
-O00-0--0— —OC-0-O0-0O—
1 | 1 |
1 | 1 |
! 1K9065 I I 1K9065 I
I SK9065 I I SK9065 I
1 | 1 |
1 | 1 |
N SO N SO
12 14 Mg412 1112 14 8780
IK 9065.11 with 3-phase load IK/SK 9065.11 with 3-phase load and external current transformer
L1 "
L
load L2 3~
N L3
o
-
—
1o j2 18 ext o e e s
000 ro—-0-0- |
I -
! . | :
1 | . |
] 1K9065 . 1 1K9065/100 ]
I skoes b i SK9065/100 !
1 ] |
! ! , !
S Lbo S
11 12 14 M8782 11 12 14 M8781 a
X1 -L1open: manual reset / latched alarm
(reset with internal or external push button)
X1 - L1 connected : automatic reset (auto - reset)
IK 9065.11 with single-phase load IK/SK 9065.11/100 with 3-phase load
L1 L3
L2 M
- : % -
- A R
@ A i@
AIRIIRN FI I L i © :
) i
L1
|
N-- fow ==\ high s :
speed speed £ :X | SL9065.11CT/100 |
* » L 1
k[ (K k| K 1 I
| | ! i
i1 1T . _g\.é) —_ )=
* 11 12 14 M9388
L1 LJ L2 [L3
- O-O0--O= X1 - L1 open: manual reset / latched alarm
! | (reset with internal or external push button)
1 |

X1 - L1 connected : automatic reset (auto - reset)

1 19065
I skooes |

1 12 14 M8779

IK/SK 9065.11 for motors with separate windings SL 9065.11CT/100
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0225153

Monitoring Technique

VARIMETER
Underload Monitor

MK 906

5

DOLD

Function

X2 X3

Diagram
UH
0
| M
0
cos @
set
o/
4| T 5
11-12

11-14
o o *
X2 X3 11—12J _____ )
t M6395
OO (o) o
Xt X2 Xt X2
Alarm Auto Reset Latched Alarm )
Circuit Diagrams
AT| 11 [L1/K L1k 11] 23
....... .I r.—.—.— L1/| L2 Ls .—.—.—..I
1 I I L1/|L1/ 1 23 I
I !
[ I
14 | | 213 12 |14 |24 |
. I .
........ I |—.—.—.—X1 X2 X3-.—.—.—.I
M7645 a M7658 a
12| 14| A2 12| 14|24
MK 9065.11 MK 9065.20

According to IEC/EN 60 255, DIN VDE 0435-303
Detection of underload (cos )

Current ranges up to 10 A

Adjustable response value

Programmable functions:

- automatic or manual reset

- closed or open circuit operation

Manual remote reset

Adjustable operate delay up to 100 s

For single and 3-phase AC-systems without neutral
Independent of phase sequence

Also for 400 Hz systems

MK 9065.11 can be used for motors with frequency converters
2 ...200 Hz)

Optionally with sealable cover

Green indicator LED for operational mode

Red indicator LED for underload monitoring

Width 22.5 mm

Approvals and Markings

e

Applications

Monitors underload and no load on squirrel cage motors e.g.
- fan monitoring (broken belt)

- filter monitoring (blocked filter)

- pump monitoring (blocked valve, dry running)

Indicators
green LED: on, when supply connected
red LED: on, when underload detected
Function

The underload monitor MK 9065 measures the phase shift between
voltage and current. The phase angle changes with changing load.
This measuring method is suitable to monitor asynchronous motors on
underload and no load independent of motor size. In some cases the
cos ¢ does not change much with load change on the motor, e.g.:

- small load change on oversized motor
- single phase chaded-pole and collector motors

In these cases we recommend the use of motor load monitor BA 9067.

Programmable by bridging terminals:
e X1 - X2 bridged:  alarm not stored (auto reset)
e X1 - X2 open: stored alarm:
reset by external or internal reset button
e X2 - X3 bridged:  open circuit operation
(relay energized on underload)
e X2 - X3 open: closed circuit operation
(relay de-energized on underload)

When setting the MK 9065 in a system with frequency converters please
note that the cos ¢ varies with the frequency.
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Technical Data

Input (L1-L2-L3)

Nominal voltage U,:
MK 9065.11:
MK 9065.20:

Voltage range:

Nominal frequency of U,
MK 9065.11:

MK 9065.20:

Nominal consumption:
Current range (L1/i-L1/k):
Internal resistance
(L1/i-L1/k):

Consumption (L1/i-L1/k):
Short time overload:

Setting Ranges

(= Motor voltage)
ACor3AC 15...690 V
AC or3AC 110 ...127V,
220...240V, 380 ...415V
0.8..1.1U,

2...200 Hz
45 ... 400 Hz
2VA
0.1..2A 0.5..10 A*
approx. 30 mQ approx. 10 mQ
max.0.12VA  max. 1.1 VA

see diagram (for 2 A range reduced)
* for higher currents use external
current transformer (see connection
diagram)

Suitable current transformers:

1 Aor5 Atypes, class 3,

with necessary load capacity

Setting range cos ¢:
Operate delay t :

Auxiliary circuit

Auxiliary voltage U,
(A1-A2)
MK 9065.11:

MK 9065.20:
Voltage range:
Frequency range:

0 ... 0.97 infinite variable
approx. 1 ... 100 s infinite variable

AC 110... 127,220 ... 240V,
380...415V

U,=U,

08..1.1U,

45 ... 400 Hz

Output

Contacts

MK 9065.11: 1 changeover contact

MK 9065.20: 1 changeover contact, 1 NO contact

Thermal current |
Switching capacity

to AC 15

NO contact:

NC contact:

Electrical life

to AC15at3 A, AC 230 V:
Short-circuit strength
max. fuse rating:

4 A

3A/AC230V
1A/AC230V

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1
IEC/EN 60 947-5-1
5 x 10° switching cycles

4AgL IEC/EN 60 947-5-1

Technical Data

Mechanical life:

General Data

30 x 108 switching cycles

Operating mode:
Temperature range:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Electrostatic discharge:
Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:
Wire connection:
Wire fixing:
Mounting:

Weight:

Dimensions

Continuous operation

-20...+50°C

with a distance of > 10 mm to the next
units a max. ambient temperature of
60°C is possible

4kV/2 IEC 60 664-1
4 kV (air) IEC/EN 61 000-4-2
4 kV IEC/EN 61 000-4-4
2 kV IEC/EN 61 000-4-5
4 kV IEC/EN 61 000-4-5
Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/050/04 IEC/EN 60 068-1
EN 50 005

2 x 1.5 mm? solid or

2 x 1.0 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
DIN rail IEC/EN 60 715
1559

Width x height x depth:
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Standard Type
MK 9065.20 3 AC380...415V 05..10A 1..100s

Article number: 0045108
e Qutput: 1 changeover contact, 1 NO contact
e Nominal voltage U,: 3AC 380...415V
e Current range: 05..10A
o Width: 22.5 mm
Variants
MK 9065.11: Output 1 changeover contact, auxiliary supply

separated from measuring input, standard unit
can be used also with frequency converters
MK 9065.20: Model with 1 changeover contact and 1 se-
parate NO contact, auxiliary supply is taken
from measuring input, cannot be used with
frequency converters
MK 9065. _ _ /400: with transparent sealable cover

Ordering example for variants

MK 9065 .11 /400 3AC15..690V AC220..240V 0.5..10A

|: Current range

Auxiliary voltage
Nominal voltage
Variant, if required
Contacts

Type

Characteristics

ik
A D=0,0
100 —— : r
80 =D=0,0 D=7
60 —_\\ 0 i e.g.atD=0,01
50 1=D=0,0 AN T 100A 0,5 sec
40 70A 15sec
1.D=0,1 \ 50A 3 sec
0T §\ 40A 6 sec
+D=0,2 30A 12 sec
20 — 20 A 50 sec
—+-D=05
D=1 —
10
T T T T T T T T T T
0,1 1 10 102 10° 104
Sec
M6879 a

diagram for short-time overload of the current
input L1/i-L1/k (0.5 ... 10 A)
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Connection Examples Connection Examples

L1 L1
3AC
L2 M 3AC L2 M
2...200Hz
3~ 50...400Hz 3~
15-690V 13 ) 13 )
LA Lk L2 L3 i Juik JL2 L3
-_-O---0=:0-— . -_-O---0=:0O-=— .
: X__ : X
Al gt gt
o—9 ot (] 5Q ' xai (-
Un ; MK9065 = ; MK9065 =
O Azb [ 9 46 [
I x3 1 %31
I Q--, | ?__,
L._o_._o_.o._. L._o_._o_.o._.
1 1 1 M6880_b 1 12 14 M6881_b
X1-X2 open:  stored alarm (reset with internal or external button) X1-X2 open:  stored alarm (reset with internal or external button)
X1 -X2 bridged: Alarm not stored (Auto reset) X1 -X2 bridged: Alarm not stored (Auto reset)
X2 -X3 open:  closed circuit operation X2 -X3 open:  closed circuit operation
X2 -X3 bridged: open circuit operation X2 X3 bridged: open circuit operation
Standard circuit with MK 9065.11 Standard circuit with MK 9065.20
L
L2
Please connect the CT in 13
the right sense of winding !
L1 L- K
L2 | I K M
3~
L3
L4
L/ Lk L2 L3 L1/i (hj/k 2 |13
f_O_..()_.O._ . - o -0 -=0-
il Oxi i Oxi
o——9Q ! 230 [
Un ; MK9065 Ox2 ; MK9065 Ox2
0O Azb ¥ ” d) -
I i | I
b 25 ! X3
L. . -— PR—— L._o_._o_.o._?
11 12 14 M6882_b 11 12 14
M6884_¢
Connection Example for MK 9065.11 with current transformer Connection Example for MK 9065.20 for motors with separate windings
L
load
N
L Uk Jl2 L3
~O0---0=-0-=0-
Al ) C)X1
O—9 !
UH ] MK9065 Ox2
O Azflj !
|
! g
L._O.._O_.o._.
1 2 1 M6883_b

Connection Example for MK 9065.11 with single phase connection
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0273607

Monitoring Technique

VARIMETER
Motor Load Monitor
MK 9397N, MH 9397

DOLD

MK 9397N MH 9397

Product description

The Load monitor MK9397 and MH9397 of the varimeter family monitor
reliably the load of motors as well as the function of 3 phase electrical users.

If the measured value falls under or goes over the adjusted settings the
corresponding output relay is energised. To avoid unnecessary tripping a
response delay t, can be adjusted between 0 and 10 s. LEDs show the
status of the output relays.

Your Advantage

Preventive maintenance

For a evaluate time

Quicker fault locating

Precise and reliable

Overload detection, as option also with prewarning
Can also be used for underload monitoring

Simple adjustment and fault diagnostics

Space and cost saving

Features
¢ According to EN 60255-1
¢ Active power measuring
* Relay output
MK 9397N: 1 changeover contact
MH 9397: 1 changeover contact each for overload and prewarning
On delay
Closed circuit operation
As option open circuit operation
As option with plugable terminal blocks for easy exchange
of devices
- with screw terminals
- or with cage clamp terminals
e MK 9397N: Width 22,5 mm
MH 9397: Width 45 mm

Function Diagram

UH

A1/A2

b (Watf]

o

P2

P1

11-14
11-12

LED
grin

21-24
|

21-22
-ty —]

LED
M10141

grin

Approvals and Markings

g

Application

The load monitor is suitable to monitor industrial motors with variable load
as well as to monitor the correct function of electrical users. The units can
detect in time wearing or failures on machines and tools. So maintenance
can be carried out before a plant stops.

Function

The load monitor monitors the effective power of electrical consumers. As
the current is only measured in one phase a symmetric load in a 3 phases
is assumed. as it is usual with motors. The setting value is adjusted with
potentiometers, the range selection by rotational switches. The MH 9397
has 2 response values (e.qg. for prewarning).
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Circuit Diagrams

Al
e At A2

Rl SR P NE] B kit k(L1 el || |=r=--—- 1

. i . I

! 11 ; ! 11 2 i

| L o L . .

I - !

1 12 114 1 i 12 114 22 124 1

I I !

c—ed 111214 = b= = —{11[12]14] |o1|22| 24| }-=-—- -
M10140

M10139
MK 9397N MH 9397

Connection Terminals

Terminal designation Signal description
A1/ A2 Auxiliary voltage
K / L1/ Current path (current at phase L1)
L1/L2/L3 Supply
11/12/14 Contacts relay 1
21/22/24 Contacts relay 2
(only at MH 9397)

Connection notes

The unit can also be used on single phase loads. the terminals L2 and L3
have to be bridged in this case. The device also switches at the set points
in the case of reverse power. Overload in the current path is indicated by
fast flashing of the LEDs.

Setting

2 rotational switches for P,
rotary switch 1:
rotary switch 2:

fine adjustment
8 ranges adjustable:

0..1kW
1...2kW
2..3kw
7 ...8KkW

2 rotational switches for P,
rotary switch 3:
rotary switch 4:

fine adjustment
8 ranges adjustable:

0..1kwW
1...2kW
2..3kwW
7 ...8kW
rotary switch t : 0..10s

Example Response value: 5.2 kW

fine adjustment

(upper rotary switch): 0,2 kW

O\l‘/o,a
S P1

Bereichswahl
(lower rotary switch):

Gerateanschluss

The connection has to be done according to the connection diagrams. To
connect the motor current of L1 the terminals i and k are used.. For current
exceeding the limits of the device an additional current transformer has to
be used.
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Indication

The LED indicate the state.

green LED, UN:  on, when auxiliary voltage present

green LED, P1: flashes:

permanently on:

during time delay
Relay 1 active

(only at MH 9397)
green LED, P2: flashes:

permanently on:

during time delay
Relais 2 active

Overload within the current range is indicated by fast flashing of the LED.



Technical Data

Auxiliary Voltage A1/ A2

Nominal auxiliary voltage U, :

MK 9397N: DC24V(09..1.1xU,)
MH 9397: AC 230V (0.8...1.1xU,)
Nominal frequency: 50/60 Hz

Frequency range: 45 ...400 Hz

Input current:

at DC 24V: 50 mA

at AC 230V: 15 mA

Voltage Measuring Input L1/L2/L3

3 AC 400V
3AC12..400V

Nominal voltage U,:
Measuring range:

Variants without auxiliary supply get their power from the measuring input.
The Voltage range of the Measuring voltage is then identical with the
range of the auxiliary supply.

Current Measuring Input i/ k

AC 12 A
AC 100 mA ... 12 A

Nominal current | ;:
Measuring range:
Max. overload
continuously:

short time < 10 s:

16 A
max. 25 A

Overload within the current range is indicated by fast flashing of the LED.

50/60 Hz
45 ...400 Hz

Nominal frequency:
Frequency range:

Setting range (at absolute scale)

Rel 1: fine adjustment
Range: 8ranges 0 ...8 kW
Rel 2: fine adjustment
Range: 8ranges 0 ...8 kW

Measuring accuracy
at nominal frequency

(in % of setting value): +4%

Hysteresis

(in % of setting value): <5%

Reaction time: <150 ms

Time delay t : 0 ... 10 s adjustable
Start up delay: 500 ms fixed

Output Circuit (Rel1: 11/12/14; Rel2: 21/22/24)

Contacts
MK 9397N: 1 changeover contact for P1
MH 9397: 1 changeover contact for P1 and
1 changeover contact for P2
Thermal current | ;: 2x4A
Switching capacity
to AC 15:
NO contacts: 3A/AC230V IEC/EN 60 947-5-1
NC contacts: 1A/AC 230V IEC/EN 60 947-5-1

Electrical life

to AC 15at 3 A, AC 230 V:
Permissible switching
frequency:

Short circuit strength
max. fuse rating:
Mechanical life:

2 x 10° switch. cycl. |EC/EN 60 947-5-1
1800 switching cycles / h

4AgL IEC/EN 60 947-5-1
30 x 10° switching cycles

Technical Data

General Data

Nominal operating mode:
Temperature range:

continuous operation
-20...+60°C

Clearance and creepage distance

rated impulse voltage /
pollution degree:

high voltage test:

EMC

Electrostatic discharge (ESD):
HF irradiation:

Fast transients:

Surge voltage

between

wires for power sypply:
between wire and ground:
HF-wire guided:
Interference suppression:
Degree of protection:
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Wire connection
Screw terminal
(fixed):

Insulation of wires or
sleeve length:
Terminal block

with screw terminals
Max. cross section:

Insulation of wires or

sleeve length:

Terminal block

with cage clamp terminals
Max. cross section:

Min. cross section:
Insulation of wires or
sleeve length:

Wire fixing:

Fixing torque:
Mounting:
Weight:

Dimensions

4kV/2
IEC/EN 60 664-1

8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
0V IEC/EN 61 000-4-6

Limit value class A EN 55 011

IP 40 IEC/EN 60 529

IP 20 IEC/EN 60 529

thermoplastic with VO behaviour

according to UL Subject 94

Amplitude 0,35 mm

frequency 10 ... 55 Hz, IEC/EN 60 068-2-6

20/060/ 04 IEC/EN 60 068-1
DIN 46 228-1/-2/-3/-4

1 x 4 mm? solid or

1 x 2.5 mm? stranded ferruled (isolated) or
2 x 1.5 mm? stranded ferruled (isolated) or
2 x 2.5 mm? solid

8 mm

1 x 2.5 mm2solid or
1 x 2.5 mm? stranded ferruled (isolated)

8 mm

1 x 4 mm? solid or
1 x 2.5 mm? stranded ferruled (isolated)
0.5 mm?

12 #05mm

Plus-minus terminal screws M3,5 box
terminals with wire protection

or cage clamp terminals
0.8 Nm

DIN rail

360 g

IEC/EN 60 715

Width x height x depth:
MK 9397N:
MH 9397:

22.5x90 x99 mm
45x 90 x99 mm
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Standard Types Connection Example

MK 9397N.11/010 3AC24...400V AC12A DC24V 10s

Article number: 0062043 t}
e Measuring voltage: 3AC24 ..400V 13
e Measuring current: AC 12 A N
e Auxiliary voltage U, ;: DC 24V L
e On delay: upto 10's F[] [] [] N
e Qutput: 1 changeover contact
o Width: 22,5 mm K ,L----%
MH 9397.12/010 3AC24..400V AC12A AC230V 10s
Article number: 0062046
e Measuring voltage: 3 AC 24 ...400V
e Measuring current: AC 12 A
e Auxiliary voltage U, ;: AC 230V
e On delay: upto10s
 Output: 1 changeover contact (Rel1) and ;—o’yoézé)k- L1ill2 113
1 changeover contact (Rel2) 1 !
e Width: 45 mm ,Ew’)” gr_)m \Hozo7 !
1 fiala R2l2s !
inq Example | 000000 ==- |
Ordering Example ‘9% 29
MK9397N .11 __ /010 3AC24..400V AC12A DC24V 10s
| | | M11179
LOn delay 1 M
Aucxiliary voltage U, 3~
Measuring current U,
Measuring voltage
Type of terminals
without indication: 1
terminal blocks fixed L2
with screw terminals L3
PC (plug in cage clamp):
pluggableterminalblocks
withcageclampterminals F[] [] [] L
PS (plug in screw): !
pluggableterminalblocks K IL““ _/
with screw terminals
Contacts
Type
| i
Options with Pluggable Terminal Blocks I*
K k
r 051 052 é)k_ L1/| L2. L§|
E })” P-r-)m MH9397 |
| felia T22l2e 1
..... |
RRARBR
M11180
Screw terminal Cage clamp terminal M
(PS/plugin screw) (PC/plugin cage clamp) 3~

Notes
Removing the terminal blocks with cage clamp terminals Remark:
When using external current transformers the setting values have to be

The unit has to be disconnected. multiplied with the transmission ratio U of the current transformer.

Insert a screwdriver in the side recess of the front plate.

Turn the screwdriver to the right and left.

Please note that the terminal blocks have to be mounted on the
belonging plug in terminations.

Example: response value = setting value (P1/P2) x U

pOp =
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0225071

Monitoring Technique

VARIMETER
Underload Monitor (cos ¢)
BA 9065

DOLD

According to IEC/EN 60 255, VDE 0435

Detection of underload (cos )

Current ranges up to 10 A, for higher values a CT must be used
Adjustable response value

Programmable functions:

-alarm when =0

- automatic or manual reset

- closed or open circuit operation

Manual remote reset

Adjustable operate delay

Independent of phase sequence

Also for 400 Hz systems

Optionally for motors with frequency converters (10 ... 100 Hz)
(see notes)

o Width 45 mm

Function Diagram

Approvals and Markings

BA9065 K
s b ]
- Xt TO/ALIA 2] L3 T
+ —4 | +
L1 , , y
. .
L2 H | 3~
K — —
UH bzw. L1/L2/L3
t
K
T
0 -
)lﬁ 'I-V i cosP — !
T cos Q (set)
(Alarm- Auto -Reset) 0
t t
Relay normally  off 11-14
Alarm (1=0) off 1112
t
Relay normally on 11-14
Alarm (1=0) oﬁlzl 1112
t t t
Relay normally ~ off 11-14
Alarm (|:0) EOH 11-12
t t t
Relay normally on 11-14
Alarm (1=0) on  11-12
M6591 e
Circuit Diagram
o] - - .
! P! I
i Li/i |12 1 B 11 i
| I S e | I L F==="""7 |
I uils T2 lia Do YR RIAE 12 |14 ;
! P! I
e ST wind T
MB077 M8078

BA 9065.11/001

BA 9065.20

g

Applications

Monitors underload and no load on squirrel cage motors e.g.
- fan monitoring (broken belt)

- filter monitoring (blocked filter)

- pump monitoring (blocked valve, dry running)

Function

The underload monitor BA 9065 measures the phase shift between voltage
and current. The phase angle changes with changing load. This measuring
method is suitable to monitor asynchronous motors on underload and no
load independent of motor size. The change of cos ¢ has to be bigger then
the hysteresis of the monitor (see diagram). In some cases the cos ¢ does
not change much with load change on the motor, e.g.:

- small load change on oversized motor

- single phase chaded-pole and collector motors

In these cases we recommend the use of our motor load monitors BA 9067
or BH 9067.

The BA 9065 can also be used on systems with variable frequency because
of it's frequency independent measuring principle.

The BA 9065.20 does not need a separate auxiliary supply as it takes the
required energy from the monitored mains.

A yellow LED indicates operation. If the cos ¢ goes under the setting value
the device reacts after a settable time delay. A green LED shows the state
of the output relay.

Functions programmable with DIP-switches:

e open circuit operation (relay normally off)

e alarm when no current is flowing (Alarm at | = 0 on)

o closed circuit operation (relay normally on)

e no alarm when no current is flowing (Alarm at | = 0 off)

Function programmable with bridge X1-L1/i:

bridge
X1-L1/i

® @ manual reset, reset with built-in reset button or remote reset
with button connected to X1-L1/i
®&—e Automatic reset when system returns to correct load (cos o)
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Notes

To terminal X1 only the potential of L1/i must be connected.

When setting the response value on BA 9065 with frequency converters
please note that the cos ¢ of the motor changes with the frequency.

The measurement of the cos @ is made by detecting the phase angle between
current and voltage by monitoring the shift of the zero passage of current
and voltage. Therefore the measurement is independent of frequency and
voltage amplitude.

When using the model BA 9065.11/001 with separate auxiliary supply, the
measuring circuit (L1/i-L1/k; L2-L3) can also monitor variable frequencies
and voltages on the output of a frequency converter. As the cos ¢ of squirrel
cage motors varies with the frequency and with the load, it must be checked
for each application if the BA 9065 is suitable. When a current transformer
is used with variable frequency, this must also be a special one, that can
transmit also low frequencies.

Please note when using a current transformer:

- the phase position must be correct (see Connection Examples), if not
there will be no or permanent alarm

- there must be a connection from L1 to the secondary side of the CT
(see Connection Examples)

Technical Data

Input Circuit

Nominal voltage U,: AC /3 AC 220 ...254 V, 380 ... 440V,

480 ...550V, 600 ... 690 V

Voltage range: 0.8..1.1U,
Nominal frequency of U : 45 ... 400 Hz
Nominal consumption: 2.5VA
(terminals L1/i-L2, A1-A2)
Current range (L1/i-L1/k): 0.1..2A 05..10A~

Internal resistance L1/i-L1/k: approx. 30 mQ approx. 10 mQ
Consumption L1/i-L1/k: max.0.12VA max. 1.1 VA
* (higher currents using external current
transformers, see connection
examples)
Short time overload: see diagram short time overload
Usable current
transformers: 1Aor5Atype
Class 3 or better with necessary power
0 ... 0.9 ; infinite variable

1 ... 40 s; infinite variable

Setting range cos ¢:
Operate delay t :

Output

Contacts

BA 9065.20: 1 changeover contact, 1 NO contact
BA 9065.11/001: 1 changeover contact

Thermal current | ;: 6A

(up to 25°C, see also derating curve)
Switching capacity

to AC 15
NC contact: 1A/AC230V IEC/EN 60 947-5-1
NO contact: 3A/AC230V IEC/EN 60 947-5-1

IEC/EN 60 947-5-1
1.5 x 10° switching cycles

Electrical life

to AC15at1 A, AC 230 V:
Short-circuit strength
max. fuse rating:
Mechanical life:

4AgL IEC/EN60947-5-1
30 x 10° switching cycles

General Data

Operating mode: Continuous operation

Temperature range: -20...+60°C

Clearance and creepage

distances

rated impulse voltage /

pollution degree: 4kV/2 IEC 60 664-1
EMC

Electrostatic discharge: 8 kV (air) IEC/EN 61 000-4-2
HF irradiation: 10V/m IEC/EN 61 000-4-3
Fast transients: 2kV IEC/EN 61 000-4-4
Surge voltages

between

wires for power supply: 1 kv IEC/EN 61 000-4-5
between wire and ground: 2 kv IEC/EN 61 000-4-5

Interference suppression: Limit value class B EN 55 011

254

Technical Data
Degree of protection
Housing:

Terminals:
Housing:
Vibration resistance:

Climate resistance:

Terminal designation:

Wire connection:

Wire fixing:

Mounting:
Weight:

Dimensions

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm,

frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
20/060/04 IEC/EN 60 068-1
EN 50 005

2 x 2.5 mm? solid or

2 x 1.5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
DIN rail IEC/EN 60 715
270 g

Width x height x depth:

45 x 74 x 124 mm

Standard Type

BA 9065.20 3AC380..440V 0.5..10A

Article number:
e Output:
¢ Nominal voltage U,:

0039727 stock item
1 changeover contact, 1 NO contact
3 AC 380 ...440V

e Current range: 05..10A
e Width: 45 mm
Variants

BA 9065.11/001:

for motors with frequency converters, separate auxiliary supply is

necessary
Auxiliary voltage U, :

Nominal frequency of U

Motorvoltage U,;:

Nominal frequnecy of U:

Contacts:

Ordering example for variants

BA 9065 .20 AC/3AC3

AC 220 ...254V

AC 380 ...440V

45 ...400 Hz

3 AC 40 ...660V
without neutral

10 ... 100 Hz

1 changeover contact

80..440V 05..10A 45..400Hz

Nominal frequency
Current range

Nominal voltage

Contacts

Type

Accessories

ET 4762-5:

Adapter for screw fixing
Article number: 0023119



Characteristics

Hysteresis
oo
, N
0,08 ~
AN
0,07 - N
cos @ (resetting value) = \
0,06 - -
cos @ (setting) + Hysteresis \
0,05 \
0,04
0,03
/r
0 01 02 03 04 05 06 07 08 09
M6851 a cos ¢ (setting)

Diagram for hysteresis

Hysteresis depending on adjusted cos ¢ setpoint. The hysteresis is the
switching difference between alarm on (cos ¢ setting) and alarm off
(cos o reset value).

iy
A
100 D=0,0
80 £ D-0,0 l' p-%
60 —_\\ 0 P e.g.at D=0,01
50 4-D=0,0 AN T 198? %)g sec
407 D=0,1 \ 50A 3 sec
30— k 40A 6 sec
+D=02 30A 12 sec
— 20 A 50 sec
20 |
—+-D=05
D=1 —
10
0.1 1 10 102 10° 104;{;6
M6879 a

Diagram for short-time overload of the current
input L1/i-L1/k (0.5 ... 10 A)

=

A
€6
5 N
59 \
4 N
29 \
22

1

N
0 -
20 <10 0 +10 +20 +30 +40 +50 +60
V6852 2 ambient temperature 9 °C

Continuous current limit curve for contacts

Operating Instructions

The example of a frequency controlled fan motor shows how to set up
the unit.

1) Setting on BA 9065
- set BA 9065 to automatic restart (bridge X1-L/i; or while doing
below mentioned tests press the reset button continuously)
- adjust time delay to minimum (left position)
- adjust cos ¢ potentiometer to O (left position)

2) Setting on Motor:
- simulate broken belt (motor runs without load)
- run motor on lowest frequency
When the motor runs without load and lowest possible frequency,
this is the worst case to detect broken belt.

3) Keep the conditions of 2) and turn the cos ¢ potentiometer
slowly(because of time delay) to the right (to higher value) until the
contac switches. Please note this setting and keep it.

4) - remount the belt (normal working condition)

- at the lowest frequency and automatic reset or pressed reset
button the monitor should show "good" condition, because the
COS ¢ rises.
If the Monitor does not show "good" condition the change of
cos ¢ is obviously smaller then the hysteresis.
Now set potentiometer back to 0 again and turn is slowly to higher
values to check the alarm value.
Finally turn the potentiometer again to 0 and then set it to the value
found under 3) as this is the optimum setting.

5) Rise the frequency under normal conditions to maximum. The Alarm
state should reset. Lower the frequency to minimum, no alarm
should occur. At last set the time delay to a higher value, because
the motor runs as generator for a short time when the frequency is
lowered and the BA 9065 would react immediately.
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Connection Examples

Connection Examples

L2 M
) : (
L3
3AC 45.. 400Hz DI
T :'x_1"+ i Uk [l 13
SR RV (I (K 5L 5 o%
=60 =-0=0=-On iO—-o o Oi
! 1 : ]
i BA9065.20 | ! BA9065.20 5
I ] ; !
| | ]
L ! |
[ I S0 l L
] Y by %3 54 M6196_b 11 12 14 23 24 M6198_b
Without current transformer (I, = 0.5 ... 10 A) Single phase connection
Please note: Please note:
The nominal voltage is the phase to phase voltage The nominal voltage is the phase to neutral voltage
U L-K L1
L2 | I M - L2 M
3~ 3~
L3 '71 L3
3 AC 45...400Hz L o
ra 3 AC 10...100Hz ra
S 40...660V =
bt R RV (VI bt Wi Jok Ji2 s
d L1/ ! L1/
-O--0=--0-=-0-- - ,—O—--O—-O-—O—--O-:
! 1 I 1
I BA9065.20 i 1 BA9065.11/001 i
I i I i
S st FosTl
1 ’ 12_ ’ 14. - 23 24_ M6197_c 11 ' M6199 ¢

With current transformer (I, > 10 A)

Please note:

The nominal voltage is the phase to phase voltage.
The sens of winding of the CT is of impartance!

12 14 A [A2
U4

Connection with CT or single phase see BA 9065.20
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0239914

Monitoring Technique

VARIMETER

Motor Load Monitor n o L n
BH 9097 a6

e According to IEC/EN 60255-1, IEC/EN 60255-26, DIN/VDE 0435-303
o Identification of
- Underload P, and Overload P,
- Overload P4 (prewarning) and Overload P,
programmable
¢ Adjustment of P, and P, on absolute scale
e For motors up to 22 kW /400 V; 37 kW / 600 V
o Measurement: effective power
e Large current range because of automatic range selection
e 1 changeover contact for P, and 1 changeover contact for P,
o Adjustable start-up delay t,
o Adjustable switching delay t,
o With automatic or manual reset, programmable
L]
L]
L]
L]
L]
L]

Test / Reset button for easy setup

Up to 40 A without external current transformer
De-energized or energized on fault, programmable
Also for single-phase operation

LED indicators

Function Diagram for Setting De-energized on Fault*

U Width 45 mm
/A2 Approvals and Markings
fa : *
= €@
A025518 * see variants
. Applications
|
The BH 9097 is used to monitor variable loads on industrial motors.
Function
TesUResel The motor load monitor BH 9097 checks the active power consump-
tion of electrical consumers. As the measuring principle is only single
?2 $$/ phase correct measurement of 3-phase load is only possible when all
1.0 three phases have the same load which is normal with motors. Using
= ||||||||| ||||| DIP-switches the unit can be set up to act as under- and overload relay
3 21-22 2 Pimin/ P2max. OF @s overload relay with pre-warning P a /P2 max. The settings
D 1114 - of P, and P, are absolute values and calibrated in Watts adjustable via
11-12 ””””l ”l” rotational switches. 2 LEDs show the state of the corresponding output
i1 relays. The unit can be configured to energise or to de-energise on fault.
Every output relay is fitted with it's own time delay t. A start-up delay t,
21-24 I acts on both outputs.
LI T
e lyp Indication
& 1114 —
||||||||| ||||| green LED, U: flashing: during Start-up delay t,
1112 1 continuous:  supply connected
- yellow LED, P,:  flashing: during time delay t,, and for set up
P1min/ assistance
P2 max continuous:  when relay P, active (contact 11-14)
oA ”l””” ”l” yellow LED, P,:  flashing: during time delay t,, and for set up
) t assistance
?} o %] continuous: when relay P, active (contact 21-24)
o LT IJIII Foult indication
V1
2 different faults are displayed with the LEDs.
21-24 | I
; 21-22 ””””l ”tlll 1.) No measurement:
- 1114 s Without measuring voltage measurement is not possible
NI 1 - All 3 LEDs flash in sequence one after the other.
1112 T The output contacts are in failure state.
M7954_b .
2.) The BH 9097 measures negative load:
Possible reason: The unit measures reverse power or the current
P1max/P2max: Overload monitoring with prewarning connections are connected wrong.
P1min/P2max:  Under- and overload monitoring - All 3 LEDs flash simultaneously.
S1/S2 ON: manual reset
S1/82 OFF: automatic reset

1: corresponding LED is flashing
*) when set to energized on fault the function of LEDs and output relays
are inverted.
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Connection Diagrams Technical Data

Input

[ Tk | Wi f= = Measuring voltage

1 ! Voltage range: without auxiliary voltage 0.8 ... 1.1 x U,

| 1 with auxiliary voltage, see setting ranges

i 1 2 ) Input resistance: 300 kQ ... 500 kQ

. . Measuring current

! T T ! Measuring range: see setting ranges

! 12 |14 22 |24 !

| I Nominal current [A] 40 | 24 | 8 | 24 | 08 |0.24

| 13 Permissible current range

= =12 | 14 | 2 | 24 | 2 === (overload) [A]

" | | ’ 3 Continuousw: 0..40(0...40(0..16/0..80... 2,4 0..1

1 min. (10 min. break): 150 | 150 | 20 16 3 1,5

BH 9097.38/001 20 s (10 min. break): 200 | 200 | 25 20 4 2
Input res. of current on i-k [mQ]: <1 <1 7 14 | 830 | 830

A1|A2|A3

Frequency range: 10 ...400 Hz
—_ | | | T1/k | Wi == (please see characteristics M7953)
1
| 1 Setting Ranges
| 1 21 |
. i P, und P, on absolute scale
! T T . Switch
! 12 14 22 |24 ! load range
1 I for P1 and P2: lower range [ |
| 15 upper range [
== 12 | 14 | 22 | 24 | 2 === Measuring accuracy
(in % of setting value): +4 % (2 % on request)
11 | | 21 L3 Hysteresis
(in % of setting value): <5%
BH 9097.38/011 Harmonic distortion <40 %
Reaction time: <50 ms

Switching delay t /t ,:
Start-up delay t:

0 ... 10 s (infinite variable)
0 ... 30 s (infinite variable)

Setting Ranges

| ]
| 1
| ! . . Measurin Measurin selection of
1 --- --- ! Available variants voltage U!: current | [?A] load range
| 12 |14 22 |24 ! 1-phase
| I= without auxiliary voltage
. | » | - | y | 1.8 BH 9097.38/000 AC230V 0.0024..0.24  0.1..60W
AC230V 0.024..24 1..600W
" | | 2 AC230V  0.24..24  10..6000W
with auxiliary voltage
BH 9097.38 BH 9097.38/010 AC 35...250V 0.0024 ...0,24 0.1..60W
AC 35..250V 0.024 ...2,4 1..600W
AC 35...250V 0.24 ...24 10 ...6000 W
At | A2 | A3 3-phase
without auxiliary voltage
_ | | | T | T BH 9097.38/001 3AC400V 0008..08  0.1..60W
! : 3AC400V  0.08..8 10 ... 6000 W
! ! 3AC400V 0.4 ..40 0.1...30 kW
1 M 21 ! with auxiliary voltage
i o I 1 BH 9097.38/011 3AC60..440V 0.008...0,8 1..600W
i 5 |14 i |24 | 3ACG60..440V 0.08 ...8 10 ...6000 W
i im‘ 3AC100...760V 0.4..40 0.1 ...52 kW
I 18 Aucxiliary Circuit
-—-—12|14|22|24 | N —-=

11| |21

BH 9097.38/010

Auxiliary voltage U,
only for BH 9097.38/010,
BH 9097.38/011:

Voltage range:
Frequency range of U,
Input current

AC 110 V:

AC 230 V:

DC 24 V:
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AC 110V (Klemmen A1 -A2),
AC 230V (Klemmen A 1 - A 3),
DC24V

08..1.1U,

45 ...400 Hz

approx. 30 mA
approx. 15 mA
approx.. 50 mA



Technical Data

Output
Contacts:

Thermal current | :
Switching capacity

to AC 15

NO contact:

NC contact:

to DC 13:

Electrical life

to AC15at3 A, AC 230 V:
947-5-1

Permissible switching
frequency:

Short circuit strength
max. fuse rating:
Mechanical life:

General Data

1 changeover contact for P1
1 changeover contact for P2

2x5A

3A/AC 230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

2 x 10° switching cycles IEC/EN 60

1800 switching cycles / h

4Adgl IEC/EN 60 947-5-1
30 x 10° switching cycles

Standard Type

BH 9097.38/001 3 AC 400V 50/60Hz t,30s t,10s

Article number:

0053944

e 3-phase, without auxiliary supply

e Output:

¢ Nominal voltage U,
e Width:

1 changeover contact for P1 and
1 changeover contact for P2

3 AC 400V

45 mm

Operating mode:
Temperature range:
Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Electrostatic discharge:
HF-irradiation:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:
Wire connection

Load terminals:

Control terminals:

Wire fixing:

Mounting:
Weight:

Dimensions

continuous

-20...+55°C

4KkV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2 kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2 kV IEC/EN 61 000-4-5
oV IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0,35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
20/055/04 IEC/EN 60 068-1
EN 50 005

1 x 10 mm? solid or

1 x 6 mm? stranded wire with sleeve

1 x 4 mm? solid or

2 x 1.5 mm?2 stranded wire with sleeve
or

1 x 2,5 mm? stranded wire with sleeve
DIN 46 228-1/-2/-3/-4

Box terminals with self-lifting wire
protection and Plus-minus terminal
screws M3.5
DIN rail
4309

IEC/EN 60 715

BH 9097 .38/

Variants

BH 9097:

BH 9097.38/001:
BH 9097.38/011:
BH 9097.38/000:
BH 9097.38/010:
BH 9097.38/1_ _

BH 9097.38/801:

with CCC-approval on request

3-phase without auxiliary supply
3-phase with auxiliary supply

1-phase without auxiliary supply

1-phase with auxiliary supply

With galvanically separated current path.
For applications with current transformers
grounded on the secondary side,

current range limited to 25 A

same as BH 9097.38/001, but with
startup delayt, =0...10s

Ordering example for variants

3 AC 100..760V AC 40 A AC 230/110V

Aucxiliary voltage U,
Max. nom. current |,

of input circuit
Nominal voltage U,

of input circuit
Variant, if required

Contacts

Type

Width x height x depth:

45 x 84 x 121 mm

CCC-Data
Thermal current | ;: 4 A
Switching capacity
to AC 15: 3A/AC230V IEC/EN 60 947-5-1
to DC 13: 1A/DC24V IEC/EN 60 947-5-1
[ Technical data that is not stated in the CCC-Data, can be found

I in the technical data section.
nfo

Characteristics

i (A

)
N“/—
l l
0 5 40

f(Hz)

M7953

Max. input current curve in relation to input frequency

continuous current limit curve
(current over 2 contacts)

T T [ o
-20 0 +20  +40 +55 o

M8367
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Settings

2 rotational switches for P;:
2 rotational switches for P,:
Potentiometer t .
Potentiometer t ;:
Potentiometer t,:
Test/Reset-Taste:

Value P, (2 decades)

Value P, (2 decades)

time delay for value P,

time delay for value P,

start-up delay after connection voltage
Test function as setting assistance
Reset function when manual reset is

selected
Dip-switches:
x10 | x1 selection of upper / lower load range
A IR selection of closed or open circuit

operation for output relays
P2 max. I P2 max.

Py max. | P1 min. 2MAX switching values (Overload with
Pre-warning) or MAX and MIN switching
value (Overload / Underload monitoring)

S1 ON | OFF: manual / automatic reset for P,
S2 ON | OFF: manual / automatic reset for P,

Connection

The device has to be connected according to the connection diagrams. The
motor is connected to terminals L/i and T/k or L1/i and T1/k. The flow direction
of the current has to be observed. On reverse power the unit gives a fault signal.
The max continuous motor current is 40 A limited by the terminals. With higher
currents a current transformer with 2,5 VA has to be used.

Set-up Procedure and Setting Instructions

2-digit setting
of value Py selection of
(unit) load range
I IT 1T Il\ I IT IT I’I
A1 A2 A3
@@@ = selection of
- open / closed
2-digit setting circuit operation
of value Pp )
(ten’s) selection
P4 max. / P2 max.
yellow LED or
for value P P4 min. / P2 max.
setting of selection of

delay time ———] S manual / automatic reset Py

tyg for Py
selection of

green LED Uy for manual / automatic reset Py

Uy (continuous light) )
ta (flashing light) ~_ Setting of start

up delay t

yellow LED
for value P4

setting of @ @
delay time 12 14 (22 24 L2
)

Test / Reset button

tyy for Py @ @ d
11 21 L3
I I y 1T I I IT IT I
\ M8366_a
2-digit setting 2-digit setting
of value Py of value P1
(ten”s) (unit)

Adjustemt example: response value: 2,5 kW
M9950

01 = 25KkwW
Response value = 25 x 0,1 =2,5 kW

The adjustment of the unit can be made without additional measuring
equipment and calculations. Please make sure that the load values are
in the permitted operating range of the unit. Based on the max permitted
values the BH 9097 can be used for 48 kW 3-phase motors at 3 AC

690 V and 5.8 kW single phase motors at AC 230 V.

There are three methods to set up the unit:

Method 1:
If the absolute values of the actual required tripping points P, and P, are
known, they can be set directly on the unit (2-digit setting of P, and P,).

Method 2:

This method is recommended when it is possible to simulate the different
load situations during set-up. In this case nothing has to be calculated. Turn
the delay time for P, and P, to min. The motor runs in underload while the
Pot 1 is turned until the output relay switches. The same has to be done
for overload. Now the unit is set accurately. Now adjust the operate delay
and the start-up delay to the required values.

Pressing the test / reset button during setup disables the switching of the
output relays. The LEDs of P, and P, flash.

Method 3:

This method is the most simple one but not the most accurate. The ope-
rate delay is set to min. The motor is switched on and runs on nominal
load. With both potentiometers the set points are searched by slowly
turning the max. Pot from high to low value and the min. Pot from low
to high value until the corresponding output relays switch. After that
turn the Pot P, to the right (e.g. + 10 %) side and the Pot P, to the left
(e.g. - 10 %) until the output relays reset. The unit is now set and responds
if the load differs from the nominal value. Finally set the operate delay
and start-up delay to the required values. The DIP switch should be set to
P, /P

1min 2 max”
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Connection Examples

L
N
il
K
e ];/k.ou;
I ]
IE1f)ﬂ Er-)m BH9097
| 12114 22124
FeleleleteloTrox
AR 22 N
M8018_a
BH 9097.38
L1
L2
L3

M8019_a

BH 9097.38/001

single phase
L1
L2
L3
N
L1
N i
K
A1 _A2 1 A3 1T/k
Medleon ooyt
1
IE‘r-)ﬂ F—’E)m BH9097
| 12114 R2l24
L O - Ol
NRARR *fN
MB8020_b
BH 9097.38/010
3-phase
L1
L2
L3
L1
I w
¢ foipod

o

Al _A2 | A 1kL1
O-O-S-é)-/ /|

1

2
}) Zf) BH9097
12114 [2l24

11212%L3L

:cb

M8021 b

BH 9097.38/011
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Connection Examples with External Current Transformer

single phase 3-phase
L L1
L2
L3
N
il f{J] []1 ]
K K ,L____/
M
V8602 3~ .
BH 9097.38

BH 9097.38/001

Note: When using external CTs the adjusted value has to be multiplied with the
transmission ratio (U) of the CT.
Example: Switching value = Setting value (P1/P2) x
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0242571

Monitoring Technique

VARIMETER
Motor Load Transmitter
BH 9098

DOLD

e According to IEC/EN 60 255, DIN VDE 0435-303
¢ As load depending output signals are available
-0..20mAand0...10Vor
-4..20mAand2..10V

Measures effective load

Adjustment of P, and P, on absolute scale

For motors up to 22 kW / 400 V bzw. 37 kW / 690 V
Adjustable start up delay t,

Up to 40 A without external current transformer
As option for single phase loads

LED indicators

Width 45 mm

Load Characteristics

4 different types of load characteristics can be selected via P4, P, and a
DIP switch.

(OR (]
10V ——20mA
Dipswitch: [ ] T
P1<P2 T
(standard setting, S5V—10mA
positive charcteristic) T
1V—2mA
0 1 T >
0 P1 py  Watt

W)
10V

] i

Dip switch:

P1<P2 -
(standard setting, 5V—
positive characteristic)

0 T T =
0 P1 P2 Watt
Dip switch: [
P1 > P2
(negative characteristic)
Y -
0 P2 P1 Watt
Dip switch: EI
P1 > P2

(negative characteristic)

M7806

Approvals and Markings

e

Application

The motor load transmitter is suitable to monitor motors with variable
load.

Function

The motor load transmitter BH9098 monitors the effective load of motors
and balanced three phase and single phase systems. Due to the single
phase current measuring system, the unit assumes the load is balanced
on all phases, as is the norm for motors. The power consumption of the
load is continuously monitored and converted into a standard dc current or
voltage signal. Two pairs of rotary switches, P1 and P2 set the lower and
upper end of the measured range in Watts. When the monitored load is
between these set values a proportional output signal is produced. If the
monitored load is out side the set range the output signal will remain at
minimum or maximum.

Indicators

green LED, U flashing:

Continuous light:

start up delay t,
voltage connected

Failure Indication

Two different failure states are displayed by LEDs.

1.) No measuring voltage:
If the measuring voltage is missing, measurement is not possible.
- The LED flashes fast in intervals.
- The output signals are on min. value.
2.) Reverse power:
The calculated power value is negative.
- The LED flashes fast.
- The output signals are on min. value.
Possible reason:
The unit detects reverse power or the current connections are inver-
ted.

263



Circuit Diagrams
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Characteristics
i (A)
IN
i I
0 5 g0 '

M7953

Max. input current curve in relation to input frequency

Technical Data

Input

Measuring voltage
Voltage range:

Input resistance:

Mesured current
Measuring range:

Rated current [A]

without auxiliary voltage 0.8 ... 1.1 x U,
with auxiliary voltage, see setting ranges
300 kQ ... 500 kQ

see setting ranges

40 24 8 24 | 0.8 | 0.24

Permissible current range
(overload) [A]
continuously:

1 min. (10 min. break):
20 s (10 min. break):
Input resistance of current i-k [mQ]:

Frequency range:

Setting Ranges

0..40|0..40|0..16|0..8(0..4 | 0..1
150 | 150 | 20 16 3 1,5
200 | 200 | 25 | 20 4 2
<1 | <1 7 14 | 150 | 500

10 ... 400 Hz (see characteristics M7953)

P, und P, on absolute scale:
Upper Switch

load range

for P1 and P2:

Measuring accuracy
(in % at nominal load):
Harmonic distortion:
Start-up delay t:

lower range UEEGF range
+5%
<40 %

0 ... 30 s (infinetely variable)

Analogue Output for Current 0/ +l

Galvanically isolated
to measuring input and
auxiliary voltage:
Output current:

Output impendance (Load):

4 kV eff.

DCO0..20mA

DC4 ..20mA
(selectable via DIP switch)
max. 500 Q

Analogue Output for Voltage 0/ +U

Galvanically isolated
to measuring input and

auxiliary voltage: 4 kV eff.
Output voltage: DCO..10V
DC2..10V
(selectable via DIP switch)
Output impendance (Load): min. 5000 Q
Setting Ranges
. . Measuring Measuring selection of
Available variants load range
voltage U, current | [A] resistive
1-phase
without auxiliary voltage
BH 9098.90/000 AC 230V 0.0024 ...0.24 0.1..60W
AC230V 0.024..24 1..600W
AC 230V 0.24...24 10 ... 6000 W
with auxiliary voltage
BH 9098.90/010 AC 35...250V 0.0024 ...0.24 0.1..60W
AC 35..250V  0.024 ...2.4 1..600W
AC 35...250 V 0.24...24 10 ... 6000 W
3-phase
without auxiliary voltage
BH 9098.90/001 3AC400V 0.008..0,8 0.1..60W
3 AC 400V 0.08 ...8 10 ...6000 W
3 AC 400V 0.4 ...40 0.1...30 kW
with auxiliary voltage
BH 9098.90/011 3AC60..440V 0.008...0.8 1..600W
3AC60...440V 0.08 ...8 10 ...6000 W
3AC100...760V 0.4 ..40 0.1...52 kW
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Technical Data
Auxiliary Circuit

Auxiliary voltage U,

only for BH 9098.90/010 and

BH 9098.90/011:

Voltage range:
Frequency range of U :
Input current

AC 110 V:

AC 230 V:

DC24V:

General Data

AC 110V (terminals A1 - A 2),
AC 230V (terminals A1 - A 3),
DC 24V

0.8..1.1U,

45 ...400 Hz

approx. 30 mA
approx. 15 mA
approx. 50 mA

Operating mode:
Temperature range:
Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Electrostatic discharge:
HF-irradiation:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:
Wire connection

Load terminals:

Control terminals:

Wire connection:

Mounting:

Weight:

Dimensions

Continuous operation

-20...+55°C

4kV/2 IEC 60 664-1
8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplast with VO-behaviour
according to UL subject 94

amplitude 0.35 mm

frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
20/055/04 IEC/EN 60 068-1
EN 50 005

1 x 10 mm? solid or

1 x 6 mm? stranded ferruled

1 x 4 mm? solid or

2 x 1.5 mm? stranded ferruled or
1 x 2.5 mm? stranded ferruled or
DIN 46 228-1/-2/-3/-4

Box terminals with self-lifting
wire protection and plus-minus
terminal screws M3.5
DIN rail

4309

IEC/EN 60 715

Width x height x depth:

45 x 84 x 121 mm

Standard Type

BH 9098.90/001
Article number:

3AC400V AC40A

e 3-phase, without auxiliary voltage

e Output:
e Nominal voltage U,:
e Width:

analogue
3 AC 400V
45 mm

Variants

BH 9098.90/1_ _ 3-phase without auxiliary voltage with
galvanically separated current path.
For applications with current transformers
grounded on the secondary side,

current range limited to 25 A

3-phase with auxiliary voltage

1-phase without auxiliary voltage

1-phase with auxiliary voltage

BH 9098.90/011:
BH 9098.90/000:
BH 9098.90/010:

Ordering example for variants

H 9098 .90 /011 3 AC 100...760V AC 40 A AC 230/110V

max. rated current |

of input circuit

auxiliary voltage U;——
Nominal voltage U,

of input circuit

Variant, if required
Contacts

Type

Settings

Rotational switches P, and P, (2 digits) (calculation for resistive load)
48 kW

The switches are used to set the minimum and maximum load values P,
and P, of the load characteristics. The scale shows the absolute value.
On the 3-phase variant the max. possible power setting value is 52 kW
(760 V x 40 A x 1.732). The setting resolution is 1 kW and the load range
can be selected by DIP-switchs. If the load range is reduced by factor 10
the setting resolution is 100 W.

Potentiometer t,

A start-up delay can be adjusted between 0 ... 30 s.

After mains voltage is connected the start-up delay begins. During this time
the measurement is disabled and the LED flashes (see indicators).
Independent of the settings the analogue output is on min. value.

DIP-switches:

][

x10 |x1

—_| /=

reduction of load range P, and P, by
factor 10

Selection of output signal:
4..20mA to
2..10V to

0..20mA
0..10V

Connection

The connection has to be made according to the application drawings. The
measuring current has to be connected to terminals L/i and T/k or L1/i and
T1/k. The flow direction of the current must be correct. On reverse power the
unit gives a failure indication. The maximum nominal motor current flowing
directly through the load transmitter is 40 A. On higher current a current
transformer with 2,5 VA burden capacity has to be used.
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Set-up Procedure and Setting Instructions

I1 I1 I 1 I1 I1 I

1
A1 A2 A3

BBD
2-digit setting T1/k L1/i
of P2
(ten’s) Selection of
2-digit setting load range
of P2
(one"s)
Selection of
green LED Uy for [~~~ output signal

4..20mA 0...20mA
2.10v  0..10v

Uy (continuous light)
ta (flashing light)

. 21ks ~ Setting of
2 diait seting ——— start up delay t
-digit setting

Pl ;
of Py e oolo BH9(098
(ten”s) 0055546
2-digit setting —

—Uu
of P1 rI-|_|
(one"s) - + + L2

I 1T 1T 1
M7807_a
Analogue outputs:
Voltage

Current

Adjustemt example: response value: 2,5 kW
M3950

V
2 5 X 01 = 25kW
Response value = 25 x 0,1 =2,5 kW

The load charasteristic shows 3 sections:

A P2
g
% Section 1 Section 2 Section 3
E

P1
Effective power

7808 consumption

Example 1

The smaller value is adjusted on P,
The higher value is adjusted on P,
Standard setting: positive characteristic

- If the effective power consumption of the load is in section 1 between 0
W and P, setting the analogue output signal is on minimum value.

- If the effective power consumption of the load is in section 2 between P,
and P, setting the analogue output signal is proportional to the effective
load following a positive characteristic.

- If the effective power consumption of the load is in section 3 between P,
setting and Pmax the analogue output signal is on maximum value.

Example 2

P, =0 and P, = Pmax

- Selection of the maximum possible load range span.
The whole load range of the unit is converted into a proportional output
signal. Section 1 and 3 are missing.

Example 3

P, =P,

- If the same value is adjusted for P, and P, section 2 is missing, i.e. the
output signal is either on minimum or maximum value. The unit works
as limit switch.

Example 4

On P, the higher value is adjusted.
On P, the lower value is adjusted.

- Inverted output, negative characteristic
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Connection Example
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M8420
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o]
M
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M8421
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Connection Examples with external current transformer

=

BH 9098.90/100

M10241

L1
L2
L3
N
L —g
F[I
II*i ==
K k
Tk Li
e e
1
1
O - . — .I
+U {L iN
M10243
BH 9098.90/110
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Connection Examples with external current transformer

1-phase 3-phase
L L1
L2
L3
N
ill GlINIINIL
K K ,L____./
MB677 3~ MB678
el BH 9098.90/001
Note: When using external CTs the adjusted value has to be multiplied with the

transmission ratio (U) of the CT.

Example: Switching value = Setting value (P1/P2) x U e.g.for 100/5A C/T u=20 (100 divided by 5)
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0257041

Installation- / Monitoring Technique

VARIMETER

Reverse Power Monitoring

BH 9140, RP 9140

DOLD

BH 9140

RP 9140

According to IEC/EN 60 255, DIN VDE 0435-303
Effective power measuring

For single and 3-phases

Adjustable response value 2 ... 20 % reverse power
Hysteresis 12.5 %

Rated current BH 9140: 5 Aor40 A

Rated current RP 9140: 5 A

Adjustable on delay

Open circuit operation

LED indication for voltage supply and contact position
2 changeover contacts

As option closed circuit operation

Width:

BH 9140: 45 mm

RP 9140: 70 mm

Function Diagram

Motor

Hysteresis

Response value

Generator
11-14/21-24 v
Open circuit
operation 11-12/21-22
11-14/21-24
Closed circuit
operation 11-12/21-22

M6751

Approvals and Markings

ce

Application

The reverse power relais BH 9140 and RP 9140 monitor the direction of the
energy transportin an electrical system.This could be necessary at connec-
tion points between public supply and industrial mains e. g. when operating
emergancy power supplies, to avoid taht generators run as motors.

Function

The response value can be adjusted on P, from 2 ... 20 %. The reverse
power is calculated for 3p4w and 3p3w units according to the formula:

U, x|, x cos ¢ x response value (%)
At a setting of 20 % and cos ¢ = 1 this is 