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Chapter 1
�

Introduction

Why Have an Electronic Control and Protection System?

Figure 1.1 Bulletin 825 Smart Motor Manager
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Operational Demands of the Motor/Drive

Temperature Rise

Motor Operating Characteristics

•

•
•

•

•
•

•
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Figure 1.2 Operating Characteristics of an AC Motor

Operating characteristics of an AC motor as a function of load. Between no load and half load, the losses increase only slightly 
with rising load. Between half load and rated load, the change in efficiency is minimal, and the power factor approaches its 
maximum. The losses increase approximately proportional to the load. Above rated load, the losses increase more rapidly than 
the load.
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Figure 1.3 AC Current Profile of a Motor Starting Direct-on-Line

Oscillogram of switching on a squirrel-cage induction motor by direct-on-line starting. The high motor starting current �A flows 
during the starting time (tA). If this is less than the limit specified by the manufacturer (usually 10 s), the starting current does not 
cause an excessive temperature rise. The brief, asymmetrical peak when switching on can be ignored.

Figure 1.4 Temperature Rise Characteristics of Motor Windings

Temperature rise in a motor winding. During the starting time (tA), the temperature of the winding rises very rapidly; at the end of 
startup, the temperature drops temporarily because heat is transferred to the laminated core.

Limiting Temperatures, Insulation Classes

2 
 2

 I e

1.
6 

 2
 I A

2 
 2

 I A

tA

I�A Starting current
tA Starting time
�e  Rated service 

 current
t  Time

ϑG

ϑe

ϑs

ϑK

ϑ

tBtA
t0

ϑG Temperature limit of the insulation
ϑK Coolant temperature
ϑs Temperature rise at start
ϑe Temperature rise when operated 

continuously at rated current
tA Starting time
tB Permitted stalling time



Introduction         1-5

Publication 825-UM001B-EN-P  January 2001

Insulation Aging

Figure 1.5 Reduction in Average Life (EM) of a Motor when Winding is 
Continuously Overheated
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•
•
•

Personnel and Installation Safety

•
•
•

•
•
•
•

Bulletin 825 Smart Motor Manager as an Automation 
Component
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Chapter 2
�

Equipment Description

System Structure

•
•
•

System Components

•
•
•
•
•

Installation
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Modular Design

Figure 2.1 Modular Design of the Bulletin 825 Smart Motor Manager

➊

➊

➊ Available from Prosoft Technology, Inc. (not an Allen-Bradley product). References to third-part products are 
provided for informational purposes only. Prosoft Technology, Inc., is solely responsible for the accuracy of 
information, supply, and support of this product. For further information regarding this particular referenced 
product, please contact Prosoft Technology, Inc., in the U.S. at (661) 664-7208 or your local Prosoft 
Technology, Inc. distributor.

PT100

4...20 mA

Basic unit, Cat. No. 825-M…

Option:
Cat. No. 825-MLV
Cat. No. 825-MMV 

Communication

Communication
Network

Cat. No. 825-MST

Thermal utilization module

Core Balance Current Transformer

Converter module
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Block Diagram

Figure 2.2 Block Diagram
C

on
tr

ol
le

r

B
as

ic
 u

ni
t

82
5-

M

O
pe

ra
tio

n

R
em

ot
e 

re
se

t

Th
er

m
is

to
r

ov
er

lo
ad

T1
, T

2

Ph
as

e
se

qu
en

ce
L1

Ph
as

e 
fa

ilu
re

L3L2

PT
10

0 
#1

…
#6

   
   

(R
TD

)
1T

1/
1T

2/
1T

3
…

6T
1/

6T
2/

6T
3

PT
10

0 
#7

  (
R

TD
)

7T
1/

7T
2/

7T
3

Ea
rt

h 
fa

ul
t

k,
 l

Y
11

Y
13

Em
er

ge
nc

y 
st

ar
t

D
is

ab
le

 s
et

tin
gs

Y
12

LC
D

Su
pp

ly

M
ai

n 
re

la
y 

M
R

95
/9

6
97

/9
8

A
la

rm
 re

la
y 

A
L

13
/1

4

A
ux

ili
ar

y 
re

la
y 

#1
23

/2
4

A
ux

ili
ar

y 
re

la
y 

#2
33

/3
4

A
ux

ili
ar

y 
re

la
y 

#3
43

/4
4

A
na

lo
g 

ou
tp

ut
I+

 / 
I-

A
ux

ili
ar

y 
re

la
y 

#4
53

/5
4

A
ux

ili
ar

y 
re

la
y 

#5
63

/6
4

C
om

m
un

ic
at

io
n 

In
te

rf
ac

e

S
ta

to
r /

 
be

ar
in

g 
te

m
pe

ra
tu

re

A
m

bi
en

t t
em

pe
ra

tu
re

4…
20

 m
A

W
ar

ni
ng

/T
rip

82
5-

M
C

M

∑

M 3 
~

am
b

ϑ

L1 L3L2

F

82
5-

M

82
5-

M
S

T

82
5-

M
LV

8
2

5
-M

M
V

L1
L2

L3

Y
22

Y
21

C
ho

ic
e

82
5-

M
LV

 o
r 8

25
-M

M
V

P
C

P
LC

Network

A
2 

(+
)

- +
A

1 
(-

)

C
on

tr
ol

in
pu

ts

Y
31

#1 #2

Y
32

24
 V

 A
C

/D
C

Y
41

Y
42

24
 V

 A
C

/D
C

82
5-

M
D

N
36

00
-R

IO
36

00
-M

B
S

82
5-

M
P

B



 2-4        Equipment Description 

Publication 825-UM001B-EN-P  January 2001

Operating Elements

Figure 2.3 Front View with Operating Elements

➊ Fault indicator (LED)
Flashing: warning 
Steady state: trip

➋ LCD: Single line (two lines of text are displayed alternately)
➌ Values: Selection of mode
 Actual: Indication of actual operational data 

Set: Setting mode (set/modify, store parameters)
 Recorded: Indication of statistical data
➍ Select: Select function and enter/change operating parameter
➎ Settings: Enable entry (Change) and memorize (Enter)
➏ Test: Verifies operation of Smart Motor Manager.
➐ Reset: Enables the Smart Motor Manager after a trip.

➊

➋

➌ ➍ ➎

➏

➐
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Specifications — Basic Unit and Converter Module
Table 2.A Environmental Ratings

Temperature

Operation -5…+ 60 °C (23…140 °F) 

Storage -40…+ 60 °C (-40…140 °F) 

Transport -40…+ 85 °C (-40…185 °F) 

Climatic Withstand

Damp heat IEC 68-2-3 40 °C (104 °F), 92% 
relative humidity, 56 days

Climatic cycling IEC 68-2-30 25/40 °C (77/104 °F), 21 cycles

Enclosure Protection Class

825-M, enclosed in panel IP65

Terminals IP20

Resistance to Vibration

 as per IEC 68-2-6 10…150 Hz, 3 G

Resistance to Shock

 as per IEC 68-2-27 30 G, shock duration 18 ms, half a sine wave in x, y, z 
directions
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Table 2.B Nominal Rated Voltages Ue

Table 2.C Electrical Ratings

➊ The measuring inputs for PT100 and PTC, the 4…20 mA output, and the communication interface are not 
isolated from one another.

Primary Detection Circuit 825-
MCM2

825-
MCM20

825-
MCM180
MCM630

MCM630N
Motor Circuit

as per IEC, SEV, VDE 0660 400V AC 660V AC 1 000V AC
as per CSA, UL 240V AC 600V AC 600V AC

Control Circuit
Main relay (MR) 95…98, supply A1, A2
Phase sequence protection L1, L2, L3

as per IEC 947 400V AC
as per SEV 380V AC
as per UL, CSA 240V AC

Alarm relay (AL) 13/14
Auxiliary relay #1, #4, #5

as per IEC 947 400V AC
as per SEV 250V AC
as per UL, CSA 240V AC

Auxiliary relays #2, #3 50V AC/30V AC
Control inputs #1, #2 24V AC/DC

Test Voltage 825-
MCM2

825-
MCM20

825-
MCM180
MCM630

825-MCM630N

Motor Circuit

as per IEC 947-1 
Uimp 

2.5 kV
Uimp 
6 kV

Uimp 
8 kV

Uimp 
12 kV

Control Circuit
Between control circuits and to all other circuits ➊
Main relay (MR) 95…98, 
supply A1, A2
Phase sequence protection 
L1, L2, L3
Alarm relay (AL), auxiliary relay 
#1, #4, #5 as per IEC 947-4

Uimp 
4 kV

Core balance current transformer k, I
Control inputs #1, #2
Auxiliary relays #2, #3
as per IEC 947-4

Uimp 
2.5 kV
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Standards

Table 2.D Supply Ratings

Nominal supply voltage Us

50/60 Hz, 22…24, 33…36, 44…48, 110…120, 220…240, 
380…415, 440V AC
24…48, 72…120, 220V DC

Permissible voltage fluctuation

AC 0.85…1.10 US

DC 0.80…1.10 US for 24…48V DC

DC 0.80…1.20 US for 72…120V DC

DC 0.80…1.15 US for 220V DC

Power consumption AC 13 VA, DC 10 W max.

Short-circuit protection With the appropriate supply cable rating, the supply module is 
short-circuit proof.
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Table 2.E Relay Ratings

Contact Data of Output Relays
Main Relay (MR) 95…96

Contacts fitted 1 N/C and 1 N/O contact, galvanically separated
Nominal operating voltage
as per UL, CSA: pilot duty 240 V [V] 24 110…125 220…250 380…440

Continuous thermal current [A] 4
Rated operating current for AC-15 [A] 3 3 1.2
Max. permissible switching current 
(cos ϕ = 0.3) AC-15 [A] 30 30 12

Rated operating current for DC-13
without prot. network, 
L/R = 300 ms [A] 2 0.3 0.2 –

Max. rated current of back-up fuse: [A]  10 A, 500V AC, Type gG

Alarm Relay (AL), Auxiliary Relays #1, #4, #5
Contacts fitted 1 N/O contact each
Continuous thermal current 4 A
Max. permissible switching voltage 400V AC, 125 VDC

Nominal Operating Current
cos ϕ = 1 4 A at 250V AC or 30V DC
cos ϕ = 0.4, L/R = 7 ms 2 A at 250 VAC or 30V DC

Max. Switching Power
cos ϕ = 1 1 250 VA, 150 W
cos ϕ = 0.4, L/R = 7 ms 500 VA, 60 W
as per UL/CSA 240 V, 1 A pilot duty

Auxiliary Relays #2, #3
Contacts fitted 1 N/O contact each
Continuous thermal current 4 A
Max. permissible switching voltage 48 VAC, 30 VDC

Max. Switching Power
cos ϕ = 1 150 W
cos ϕ = 0.4, L/R = 7 ms 60 W
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Table 2.F Terminals

Cat. No. 825-M plug-in terminals
Range of gauges:

0.5…2.5 m2, single wire (AWG No. 20…14)
0.5…1.5 m2 double wire (AWG No. 20…16)

as per UL AWG No. 22…14

as per VDE nominal gauge 1.5 mm2

Main circuit

825-MCM2/
825-MCM20

Terminals: 2 x 2.5 mm2/1 x 4 mm2 
(2 x 0.0039 in2/1 x 0.006 in2)

2 x AWG No. 20…14/1 x AWG No. 20…12

825-MCM180 Aperture or busbars:
Wire ∅ 19 mm max. 20/16 x 4 mm

825-MCM630(N) Bus bars: 25 x 8 mm
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Main Current Transformers for the Motor Circuit

Table 2.G Main Current Transformer Ratings

➊ Designation according to IEC 60044 part 2:

With starting current 10 �e: class 5 P 20
The current transformer error in addition to the basic unit error

➋ 2.5 A with Cat. No. 825-MCM2, 20 A with Cat. No. 825-MCM20

Minimum nominal operating voltage Nominal operating voltage of motor
Minimum rated primary current �1n Nominal operating current of motor
Rated secondary current  1 A or 5 A
Class and nominal 
overcurrent factor 5 P 10 ext. 120% ➊

Power rating According to power consumption in leads
and measuring circuits

Rated frequency 50/60 Hz

Burden: 825-M + 
825-MCM2

825-M + 
825-MCM20

Power consumption at max. rated current ➋ 0.1 VA/phase 0.4 VA/phase
Continuous thermal current 3 A 24 A
Thermal current, 1 s duration 250 A 600A
Frequency of input current 50/60 Hz 50/60 Hz

General Notes on 825-MCM…

No-load An open-circuit secondary is permitted, as the burden is 
installed in the detection module

5 Total measurement error (percentage):
±5% within range up to rated nominal overcurrent (10X)
±1% at rated nominal primary current

P For protection purposes

10 Rated nominal overcurrent factor: 10X rated nominal primary current

ext. 
120%

Extended rated thermal current: 120% of rated nominal primary current (if �e motor > 87% of 
rated nominal transformer current)
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Core Balance Current Transformer

Table 2.H Recommended Data for Core Balance Current Transformer

Short-Circuit Protection

Choosing a Circuit Breaker or Fuse and Associated Contactor

The Short-Circuit Coordination of the Starter Must Always be Taken into Account

Nominal ratio Kn = 
minimum detectable earth (ground) fault 
Pickup current of basic unit earth (ground) fault protection

Burden: Measuring circuit 825-M…
Power consumption at max. rated current 0.4 VA
Continuous thermal current 0.5 A
Thermal current, 1 s duration 25 A
Frequency of input current 50/60 Hz
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Response Supply Voltage Failure

Failure of Supply Voltage > 30 ms

•
•
•
•
•

Recovery of the Supply Voltage

•
•

•
•

•
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Automatic Recognition of Converter Module

•
•

•

Table 2.I Converter Module — Related Error Messages
Verify Sequence Display

Link between basic unit and 
converter module

• After switching on supply
• Supervision while motor is stationary
• When running, as soon as the link is 

interrupted the basic unit will trip and 
display one or more of the following 
causes: 
• short circuit, thermal, earth fault 

(Holmgreen = residual),   
asymmetry, overcurrent

Verification that FLC on basic 
unit is within range of converter 
module

• After switching on supply
• After each change in setting of rated 

current
�

Supervisory circuits
• Continuous monitoring (hardware 

errors, supply, etc.)

825-MCM NOT CON

Ie OUT OF RANGE

ERROR 825-MCM
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Chapter 3
�

Functions

Menu Overview

Actual Values

Table 3.A Actual Values Overview

Display List Option Card
Cat. No. Page Display List Option Card

Cat. No. Page

I MOTOR A — 6-6 I earth - H %I — 6-7

I MOTOR %�e — 6-5 I earth - C mA — 6-7

I 1 %�e — 6-6 Tambient ºC 825-MMV 6-7

I 2 %�e — 6-6 PT100 #1(…6) ºC 825-MMV 6-7

I 3 %�e — 6-6 PROBUS — 825-MPB 6-7

TRIP IN s — 6-6 RIO — 3600-RIO 6-7

RESET IN s — 6-7 MODBUS — 3600-MBS 6-7

ASYM % — 6-7 DevNet — 825-MDN 6-7
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Set Values

Table 3.B Set Values Overview

Parameter List
Option 
Card

Cat. No.
Page Parameter List

Option 
Card

Cat. No.
Page

THERMAL TRIP — 5-4 THERMAL RESET LEVEL — 5-10

THERMAL WARNING — 5-4 COOLING CONSTANT RATIO — 5-10

ASYMMETRY TRIP — 5-5 PTC TRIP 825-MST 5-10

ASYMMETRY WARNING — 5-5 PTC RESET 825-MST 5-10

OVERCURRENT TRIP — 5-5 CONTROL INPUT #1 5-10

OVERCURRENT WARNING — 5-5 DELAY AUX REL # 2

825-MST

5-10

EARTH FAULT PROTECTION — 5-6 SPEED SWITCH 5-11

EARTH FAULT HOLMGREEN TRIP — 5-6 DISABLE FUNCTION 5-11

EARTH FAULT CORE TRIP 825-MST 5-7 CONTROL INPUT #2 5-12

EARTH FAULT CORE WARNING 825-MST 5-7 DELAY AUX REL #3 825-MST 5-12

SHORT CIRCUIT PROTECTION 825-MST 5-7 NEW FULL LOAD CURRENT 5-12

UNDERLOAD TRIP — 5-8 PHASE REVERSAL TRIP
825-MLV

5-13

UNDERLOAD WARNING — 5-8 PHASE LOSS TRIP 5-13

STAR DELTA STARTING 825-MLV 5-8 PT100 PROTECTION
825-MMV 5-13

WARM STARTING — 5-9 PT100 RESET/WARNING

START INHIBIT — 5-11 OUTPUT 4…20 mA 825-MST 5-15

START CONTROL — 5-9 STATION NUMBER — 5-16

MAIN RELAY CONNECTION — 5-10 REL #2-3 VIA COM — 5-16

ALARM RELAY CONNECTION — 5-10 CLEAR RECORDED VALUES — 5-16

THERMAL RESET — 5-10 FACTORY SETTINGS — 5-16

ATTENTION
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Recorded Values

Table 3.C Recorded Values Overview

Display List
Option 
Card

Cat. No.
Page Display List

Option 
Card

Cat. No.
Page

825-M MAIN TIME h min. — 7-2 CAUSE 2PRV TRIP — — 7-3

MOTOR RUNNING HR h min. — 7-2 CAUSE 3PRV TRIP — — 7-3

SINCE LAST START h min. — 7-2 CAUSE 4PRV TRIP — — 7-3

SINCE 1PRV START h min. — 7-2 SINCE EMG START h min. — 7-3

SINCE 2PRV START h min. — 7-2 SINCE POWER OFF h min. — 7-3

SINCE 3PRV START h min. — 7-2 DURATION POW OFF h min. — 7-3

SINCE 4PRV START h min. — 7-2 I BEF LAST TRIP % �e — 7-3

SINCE LAST TRIP h min. — 7-2 AS BEF LAST TRIP % — 7-3

SINCE 1PRV TRIP h min. — 7-3 EF BEF LAST TRIP
mA,
%�e

— 7-3

SINCE 2PRV TRIP h min. — 7-3 MAX T BEF LAST TRIP ºC 825-MMV 7-4

SINCE 3PRV TRIP h min. — 7-3 TH BEF LAST TRIP % — 7-4

SINCE 4PRV TRIP h min. — 7-3 NUMBER START — — 7-4

CAUSE LAST TRIP — — 7-3 NUMBER TRIP (TH, 
AS, OC, EF, SC, UL, 
PTC, PR, PL, PT100)

— — 7-4
CAUSE 1PRV TRIP — — 7-3
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Operation

Selecting the Setting/Display Mode

 Values

Recorded

Actual

Set

SET

Change mode by 
pressing

RECORDED VALUES

ChangeActual

SET VALUES

ChangeActual

ACTUAL VALUES

ChangeActual

Indication of actual 
operational data

Setting mode
(set/vary, store parameters)

Indication of 
statistical data
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Setting the Operation Parameters (Set Values)

Figure 3.1 Setting Mode

Figure 3.2 Menu Selection

 Values

Recorded

Actual

Set

Select  Settings

Enter

Change

SET VALUES

 Values

Recorded

Actual

Set

Select  Settings

Enter

Change

FULL LOAD CURR
35  AMP
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Figure3.3 Entering a Data Value

Table 3.D Display Example of Set Values Menu
LCD Range Description

— Mode: setting parameters

0.5…2 000 Rated motor current in A

No/Yes Primary current transformer in use

1…2 000 Primary current transformer ratio

2.5…12
Locked rotor current as

___ �e

1…600 Maximum permitted time for the rotor to be stalled 
from cold

 Values

Recorded

Actual

Set

Select  Settings

Enter

Change

35 AMP

SET VALUES

FULL LOAD CURR 
20 A

PRIMARY C.T.
NO

PRIMARY C.T. RATIO
1

LOCKED ROT CURR
6 x Ie

LOCKED ROT TIME
10 sec
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Indications of Actual Values

Figure 3.4 Selecting the Actual Values

Table 3.E Display Example of Actual Values Menu
LCD Range Description

— Display of the actual 
values

0.00…49.99
50…24 000 Motor current in A

0…100 Thermal utilization

0/20…999 Motor current as percent of rated current

 Values
Recorded

Actual

Set

Select  Settings
Enter

Change

 Values

Recorded

Actual

Set

Select  Settings

Enter

Change

I MOTOR 00 % Ie

ACTUAL VALUES

ACTUAL VALUES

I MOTOR…A

TH UTILIZ…%

I MOTOR…% Ie
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Applications

•
•
•

Indications of Recorded Values (Statistics)

Figure 3.5 Selecting Recorded Data

 Values

Recorded

Actual

Set

Select  Settings

Enter

Change

SINCE LAST TRIP

 Values
Recorded

Actual

Set

Select  Settings
Enter

Change

RECORDED VAL

2 h 28 min
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Table 3.F Display Example of Recorded Values

Applications

•
•
•

Test Button

Figure 3.6 Basic Unit Test Button

LCD Description

Display of the statistical data

Bulletin 825-M* running time (including interruption ≤ 8 hour of control 
voltage in hours, minutes)

Total motor running time in hours, minutes

RECORDED VALUES

825-M MAIN TIME
_ _ _ H_ _ _MIN

MOTOR RUNNING TIME
_ _ _h_ _ _min

Settings

Test

Reset

Enter

Change

SMART MOTOR 
MANAGER
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Testing the Thermal Trip

Resetting

Testing the Trips (Asymmetry/Unbalance, Underload, etc.)

TEST THERMAL ON

LOCK ROT TIME
_ _ _sec

THERMAL TRIP

ASYMMETRY TRIP 
AUX RELAY #2
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Resetting

Testing the Warning Functions

ASYMMETRY TRIP 
NO OUTPUT RELAY

TEST

AS TRIP TIME
_ _ _sec

ASYMMETRY TRIP

AS WARNING
ALARM RELAY
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Resetting

TEST

TEST
AS WARNING
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Function Summary
Table 3.G Protective Functions Summary

➊ Via external speedometer (control input #1), output and trip relays as for high overload.
➋ Allowing for the ambient temperature in the thermal image.
➌ Only one relay per function can be selected: MR = main relay, AL = alarm relay, auxiliary relay #1…#5 (if 

auxiliary relays #2 and #3 are assigned to the communication [refer to page 5-16] they cannot be selected 
here).

Functions
Factory
Setting

Setting
Range

Factory
Setting

Tripping
Delay
Range

Factory
Setting

Relays ➌
Selection

Factory
Setting

Bulletin 825-M… Basic Unit 
Thermal overload On 100% — — MR, No MR
Asymmetry (phase failure) On 5…80% 35% 1…25 s 2.5 s All MR
High overloading/jam On 1…6 �e 2.4 �e 0.1…5 s 0.5 s All MR
Underload Off 25…100% 75% 1…60 s 10 s All MR
Underload delayed enable On — — 0…240 s 0 s — —
Earth (ground) fault (residual) On 10…100% 50% 0.1…5 s 0.5 s All MR
Starting time monitor Off — — 1…240 s 10 s All MR
Limited starts per hour Off 1…10 2 — — All MR

Bulletin 825-MST Option Card
Short-circuit Off 4…12 �e 10 �e 20…990 ms 50 ms #1, No #1
Earth (ground) fault 
(core balance c.t.) Off 5 mA…50 A 1 A 0.1…5 s 0.5 s All MR

Stalling during start Off — ➊ ➊ — All ➊ MR ➊
Thermistor input (PTC) Off — — — 800 ms All MR

Bulletin 825-MLV Option Card
Phase sequence (motor supply) Off — — — 1 s All MR
Phase failure (motor supply) Off — — — 2 s All MR

Bulletin 825-MMV Option Card
PT100 input #1…#6 (RTD)
(stator, bearings) Off 50…200 °C 50 °C — < 8 s MR, AL

#1…#3 MR

PT100 input #7 (RTD) ➋ Off — — — — — —

ATTENTION
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Table 3.H Warning Functions Summary

➊ Only one relay per function can be selected: MR = main relay, AL = alarm relay, auxiliary relay #1…#5 (if 
auxiliary relays #2 and #3 are assigned to the communication [refer to page 5-16] they cannot be selected 
here).

➋ Same setting as for the Underload Trip function.

Functions
Factory
Setting

Setting
Range

Factory
Setting

Tripping
Delay
Range

Factory
Setting

Relays ➊
Selection

Factory
Setting

Bulletin 825-M… Basic Unit 
Thermal utilization
(%Δϑ load) Off 50…99% 75% — — AL, #1…5 AL

Asymmetry (% �e) Off 5…80% 20% — — AL, #1…5 AL
High overloading (x �e) Off 1…6 �e 2 �e — — AL, #1…5 AL
Underload Off 25…100%➋ 75%➋ — — AL, #1…5 AL

Bulletin 825-MST Option Card
Earth (ground) fault 
(core balance c.t.) Off 5 mA…50 A 500 mA — — AL, #1…5 AL

Bulletin 825-MMV Option Card
PT100 input #1…#6 (RTD)
(stator, bearings) Off 50…200 °C 50 °C — — AL, #1…3 AL
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Table 3.I Control Functions Summary

➊ Terminals Y11…Y12 must be jumpered.
➋ Minimum waiting time between two warm starts.

Functions
Factory
Setting

Setting
Range

Factory
Setting

Tripping
Delay
Range

Factory
Setting

Relays 
Selection

Factory
Setting

Bulletin 825-M… Basic Unit 
Warm start (% of “cold” 
trip) Off 50…100% 70% 4…60 min. ➋ 60 min. 

➋ — —

Emergency override of 
thermal trip ➊ — — — — — — —

Bulletin 825-MST Option Card
Analog output assigned 
to:

thermal utilization
PT100 max. 
temperature
� Motor

On

4…20 mA
0…100%

50…200 °C
0…200% �e

— — — — —

Bulletin 825-MST Option Card, Control Input #1: (24V AC/DC; 8 mA)
One of 3 functions can be selected:
1) Pickup delay, relay #2 Off — — 0…240 s 1 s — #2
1) Dropout delay, relay #2 — — — 0…240 s 2 s — #2

2) Speed switch Off — — — — — high over-
load relay

3) Disable protective functions:
Asymmetry/phase failure Off — — — — — —

High overload/jam Off — — — — — —
Earth (ground) fault Off — — — — — —
Short-circuit Off — — — — — —
Underload Off — — — — — —
Limiting starts/hour Off — — — — — —
PTC Off — — — — — —
PT100 (RTD) Off — — — — — —
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Table 3.I Control Functions Summary (Continued)

➊ For example, when used with two-speed motors

Functions of the Basic Unit (Cat. No. 825-M…)

Thermal Overload

Functions
Factory
Setting

Setting
Range

Factory
Setting

Tripping
Delay
Range

Factory
Setting

Relays 
Selection

Factory
Setting

Bulletin 825-MST Option Card, Control Input #2: (24V AC/DC; 8 mA)
One of three functions can be selected:
1) Pickup delay, relay 

#3 Off — — 0…240 s 1 s — #3

1) Dropout delay, relay 
#3 — — — 0…240 s 2 s — #3

2) Set second rated 
current ➊ Off 0.5…

2 000 A 20 A — — — —

3) Disable protective functions:
Asymmetry/phase 
failure Off — — — — — —

High overload/jam Off — — — — — —
Earth (ground) fault Off — — — — — —
Short-circuit Off — — — — — —
Underload Off — — — — — —
Limiting starts/hour Off — — — — — —
PTC Off — — — — — —
PT100 (RTD) Off — — — — — —

Bulletin 825-MLV Option Card
Star-delta starting Off — Y-Δ at 1.1 �e Y-Δ at 1…240 s 10 s — Y: #4/Δ:#5
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Figure 3.7 Two-Body Simulation of the Heating Up of a Motor

Adjustable Ratio of Cooling Constants

C1
C2

R1

PCu PFe

R2 R3

S1

ϑ amb

≈ (IM
2 + kIG

2)

C1 Capacitance representing the heat capacity of the winding (adjustable)
C2 Capacitance representing the heat capacity of the iron an other masses of the machine
R1 Resistance representing resistance to heat transfer between winding and iron
R2 Resistance representing heat dissipation to the surroundings when stationary
R3 Resistance representing heat dissipation to the surroundings when running
PCu Input of a current proportional to the copper losses
PFe Input of a current proportional to the iron losses
S1 Changeover from stationary to running
�M Motor current
�G Opposing component caused by asymmetry
ϑamb Allowance for the temperature of the environment coolant (optional PT100 #7)
k Constant factor according to IEC and NEMA
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Indication of the Time to Tripping

Indication of the Time until the Thermal Trip can be Reset

Adjustable Setting Characteristic

TRIP IN…sec

RESET IN …sec
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Figure 3.8 Trip Characteristic (10…30 s)
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Figure 3.9 Trip Characteristics (40…100 s)
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Table 3.J Thermal Overload Setting Parameters

➊ Up to 2 000 A, if primary current transformers are used.
➋ –5…60 °C (23…140 °F)
➌ UL/CSA 160…434 A
➍ The cooling factor can be modified to reflect different motor cooling with running motor and at standstill.

Detection Module ➋
825-MCM2 825-MCM20 825-MCM180 825-MCM630 825-MCM630N 

Rated Current
Setting range 0.5…2.5 A ➊ 2.5…20 A ➊ 20…180 A 160…630 A ➌ 160…630 A
Factory setting 20 A 20 A 20 A 20 A 20 A
Setting increments 0.01…2 A 0.1…2 A 1 A 2 A 2 A

Locked-Rotor Current (Multiple of Rated Current)
Setting range 2.5…12 �e
Factory setting 6 �e
Setting increments 0.1 �e

Locked-Rotor Time (Admissible Locked-Rotor Time of Cold Motor)
Setting range 1…600 s
Factory setting 10 s
Setting increments 1 s

Cooling Factor of Motor Off/On ➍
Setting range 1…10
Factory setting 2.5
Setting increments 0.5

Resetting the Thermal Trip
Setting range 10…100% of thermal utilization
Factory setting 50%
Setting increments 1%

Ultimate Release Current
Incl. setting tolerance 1.05…1.15 �e
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Table 3.K Protection Against Thermal Overload

➊ Thermal utilization %
➋ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 

here.

Asymmetry (Phase Unbalance) and Phase Failure

Warning Trip
Function

Factory setting Off On
Response Level ➊

Setting range 55…99% —
Factory setting 75% 100%
Setting increments 1% —

Output Relay ➋
Selection AL, #1…#5 MR, No output relay
Factory setting AL MR

PCu �
2

M k�
2

G+( )≈

ΔU %( ) Max. deviation from the average of the phase voltages 100×
Average of the phase voltages

-----------------------------------------------------------------------------------------------------------------------------=
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Figure 3.10 Reduction in Permissible Motor Output Due to Voltage Asymmetry 
per IEC and NEMA

Table 3.L Asymmetry (Phase Unbalance) Setting Parameters

➊ –5…60 °C (2…140 °F)
➋ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 

here.

High Overload and Jam

Warning ➊
(Current Asymmetry) Trip ➊

Function
Factory setting Off On

Response Level
Setting range 5…80% 5…80%
Factory setting 20% 35%
Setting increments 5% 5%

Tripping Delay
Setting range — 1…25 s ± 0.2 s
Factory setting — 2.5 s ± 0.2 s
Setting increments — 0.5 s

Output Relay ➋
Selection (relays) AL, #1…#5 MR, AL, #1…#5
Factory setting AL MR

1.0

0.9

0.8

0.7
0 1 2 3 4 5

ΔU

[%]

fR fR Reduction factor for 
motor output

ΔU Voltage asymmetry 
in percent
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Application

•
•
•
•
•

Figure 3.11 Function of High Overload and Jam Protection

1 Motor start � ≥ 1.2 �e tV Tripping delay
2 Nominal operation 4 Jam protection not active
3 High overload or jam 5 Jam protection active (tripping threshold)

Table 3.M High Overload and Jam Setting Parameters

➊ –5…60 °C (23…140 °F)
➋ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 

here.

Warning ➊ Trip ➊
Function

Factory setting Off On
Response Level

Setting range 1…6 �e 1…6 �e
Factory setting 2 �e 2.4 �e
Setting increments 0.2 �e 0.2 �e

Tripping Delay
Setting range — 0.1…5 s ± 0.04 s
Factory setting — 0.5 s ± 0.04 s
Setting increments — 0.1 s

Output Relay ➋
Selection (relays) AL, #1…#5 MR, AL, #1…#5
Factory setting AL MR

tv

1.1

2.4

1

2

3

Ie

I

4

t

5

≥ 1.2
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•
•
•

Underload

Application

•
•
•
•

ATTENTION
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Figure 3.12 Function of Underload Protection

1 Start �r Tripping threshold
2 Nominal operation ts Delayed activation (underload
3 Underload operation protection not active)
tA Starting time tv Tripping delay
�e Rated current tp Warning

Table 3.N Underload Setting Parameters

➊ –5…60 °C (23…140 °F)
➋ For warning, the set Response Level is the same as the level set for tripping. If the starting current is below 

1.2 FLC, then the “Monitoring the Start Time” function must be activated. After the set max. starting Time 
has elapsed, the “High Overload/Stall” function will become active.

➌ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 
here.

Warning ➊ Trip ➊
Function

Factory setting Off On
Response Level

Setting range ➋ 25…100% �e
Factory setting ➋ 75%
Setting increments ➋ 5%

Tripping Delay
Setting range — 1…60 s -0.2 s/+0.4 s
Factory setting — 10 s
Setting increments — 1 s

Delayed Activation of Underload Protection
Setting range — 0…240 s +0.4 s/+0.8 s
Factory setting — 0 s
Setting increments — 1 s

Output Relay ➌
Selection (relays) AL, #1…#5 MR, AL, #1…#5
Factory setting AL MR

tA

I

1

2Ie

t
3 3

tp

ts

tv
tp

Ie

I

IT
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Earth (Ground) Fault

Earth (Ground) Fault Protection by the Holmgreen Method = Residual Method (Solidly 
Earthed Networks)

�

Figure 3.13 3-Phase Current Detection
Measurement of the neutral current �0 in the neutral connection of the current transformer to detect an earth (ground) fault 
(residual circuit)

825-MCM
P1

P2

S1

S2

L1

P1

P2

S1

S2

L2

P1

P2

S1

S2

L3

3 ~

1
3
5

2
4
6

0I

825-M

M1
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Table 3.O Earth (Ground) Fault — Holmgreen/Residual Setting Parameters

➊ –5…60 °C (23…140 °F)
➋ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 

here.

Earth (Ground) Fault Protection with a Core Balance Current Transformer

Figure 3.14 Example of 2-Phase Current Sensing
Example of 2-phase current detection and core balance current transformer for sensitive earth (ground) fault protection (3-phase 
current detection is also possible)

Trip ➊
Function

Factory setting On
Response Level

Setting range 10…100%
Factory setting 50%
Setting increments 10%

Tripping Delay
Setting range 0.1…5 s ± 0.4 s
Factory setting 0.5 s 
Setting increments 0.1 s

Output Relay ➋
Selection (relays) MR, AL, #1…#5
Factory setting MR

825-MCMP1

P2

S1

S2

L1 L2

P1

P2

S1

S2

L3

3 ~

1
5

3

2
6

4

825-M

M1

S1

S2

·
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•
•

Table 3.P Core Balance Current Transformer Setting Parameters

Table 3.Q Earth (Ground) Fault Core Balance Setting Parameters

➊ –5…60 °C (23…140 °F)
➋ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 

here.

Earth (Ground) Fault Protection in High-Voltage Systems

μ μ

Current Ratio
Setting range 1…2 000
Factory setting 100
Setting steps 1

Warning ➊ Trip ➊
Function

Factory setting Off On
Response Level

Setting range 5 mA…50 A 5 mA…50 A
Factory setting 500 mA 1.0 mA
Setting increments 5 mA 0.25 A

Tripping Delay
Setting range — 0.1…5 s ± 0.04 s
Factory setting — 0.5 s
Setting increments — 0.1 s

Output Relay ➋
Selection (relays) AL, #1…#5 MR, AL, #1…#5
Factory setting AL MR
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Isolated or High-Impedance Earth Networks

Neutralized Networks

°
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Schematic Representation of Various Network Configurations and Earth (Ground) Fault 
Locations

�

Figure 3.15 Isolated Network: Earth Fault on the Network Side 
The basic unit measures the earth current component through CM.

Figure 3.16 Network Earthed through a High Impedance: Earth Fault on the 
Network Side 
The basic unit measures the earth current component through CM. Compensated network: Through the fault a small current 
flows, given by the vector sum of the earth currents. 
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Figure 3.17 Isolated network: Earth (Ground) Fault on the Leads on the Motor 
Side 
The basic unit measures the earth current component through CM.

Figure 3.18 Network Earthed through a High Impedance:  Earth (Ground) Fault on 
the Motor Leads 
The basic unit measures the vector sum of the earth currents through CN and the earthing resistance R.
Compensated network: The basic unit measures the vector sum of the earth currents through CN and the compensating coil L.

Figure 3.19 Isolated Network: Earth (Ground) Fault in the Motor 
The nearer the fault is to the motor star-point, the smaller the fault current.

Figure 3.20 Network Earthed through a High Impedance: Earth (Ground) Fault on 
the Motor
The basic unit measures vector sum of the earth currents through CN and the earthing resistance R.
Compensated network: The basic unit measures the vector sum of the earth currents through CN and the compensating coil L. 
The nearer the fault is to the motor star-point, the smaller the fault current.
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Limiting the Number of Starts per Hour (Start Lockout)

Function

Figure 3.21 Limiting the Number of Starts per Hour

� First start
�� Second start
tw The selected relay (MR, or #1…#5) remains in the tripped position until 60 min. have expired. If an additional start is 

allowed, the number of starts can be increased by one.

Table 3.R Starts per Hour Setting Parameters

➊ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 
here.

Function
Factory setting Off

Setting
Setting range 1…10 starts/hour
Factory setting 2 starts/hour
Setting increments 1

Output Relay ➊
Selection (relays) MR, AL, #1…#5
Factory setting MR

ATTENTION

Ie

tw

I

t

I

60 min.

II

I
Ie
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Monitoring the Starting Time

Function

�

�

Applications

•

Figure 3.22 Monitoring Starting Time

1 Motor starting current ≥ 1.2 �e
2 Rated conditions
tV Max. starting time
3 Tripping if starting lasts too long

tv

≤1.1 Ie

1

2

3

t

≥1.2 Ie

I
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Table 3.S Monitoring Start Time Setting Parameters

➊ –5…60 °C (23…140 °F)
➋ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 

here.

•
•
•

Warm Start

Function

 °
 °

Function
Factory setting Off

Max. Starting Time ➊
Setting range 1…240 s ± 0.04 s
Factory setting 10 s ± 0.04 s
Setting increments 1 s

Output Relay ➋
Selection (relays) MR, AL, #1…#5
Factory setting MR
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Figure 3.23 Current and Temperature Curves for Warm and Cold Motor Starts and 
the Smart Motor Manager Tripping Limits

�A Starting current 1 First start (cool)
�e Rated current 2 First warm start
ϑe Permissible temperature 3 Second warm start

of the motor in conti- 4 Cold start (after the motor
nuous operation and has cooled down)
normal tripping limit t1 Minimum time before first
of 825-M for continuous start is possible 
operation (t1 > 10t6�e)

ϑ1 Motor temperature tw Minimum waiting time
permissible for a short warm starts (4…60 min.)
time and tripping limit
of 825-M with modified
characteristic for warm start

ATTENTION

IA
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ϑ1
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tw

tw tw
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ϑ
t

t
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Applications

•

•

•
Figure 3.24 Example for t6x�e = 10 s and Warm Trip Time = 70%

Load Current as Multiple of Full Load Current

Tr
ip

 T
im

e 
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102

e
5 10.0987643.02.01.1

a) Time/current characteristic from cold when setting the trip time t6x�e = 10 s.
b) Time/current characteristic after preloading with 1x�e when the trip time from cold t6x�e = 10 s and WARM START function is 

disabled.
c) Time/current characteristic after preloading with 1x�e (thermal utilization or winding temperature = 82%) when the trip time 

from cold t6x�e = 10 s and WARM START function is enabled, setting: WARM TRIP TIME = 70% of the trip time from cold. 
(The WARM TRIP TIME 7.3 s for 6x�e is higher than (70% x 10) = 7 s because it depends on the winding and iron temperature 
which are not at their highest value.)

d) If the thermal utilization (winding temperature) is higher than 82%, the WARM START function is automatically disabled. If 
lower than 82% the WARM TRIP TIME depends on the winding and iron temperature and its range is 7.3…10 s.
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Table 3.T Warm Start Setting Parameters

Emergency Override of Thermal Trip (Emergency Start)

Suggested Procedure

Function
Factory setting Off

Tripping Time from Warm State as a Percentage of Tripping Time from Cold State
Setting

Setting range 50…100%
Factory setting 70%
Setting steps 10%

Minimum Time Between Two Warm Starts
Setting

Setting range 4…60 min.
Factory setting 60 min.
Setting steps 1 min.

ATTENTION
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LED Alarm and Trip Indicator

•
•

SET VALUES

PTC TRIP
OFF

PT100 #1…6 TRIP
OFF
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Connection of the Main Relay (MR)

Electrically Held Mode

Non-Fail-Safe Mode 

Applications of the Non-Fail-Safe Connection

•
•
•
•

Connection of the Alarm Relay (AL) 

95

96

97

98

Supply Off Supply On Supply On and Trip

97

98

95

96

Supply Off Supply On Supply On and Trip
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Electrically Held Mode

Non-Fail-Safe Mode

Applications of the Electrically Held Connection

Alarm Relay AL

Table 3.U Alarm Examples

Warning Factory Setting
Thermal Utilization 75%
Asymmetry 20%
High Overload 2 �e
Underload 75%
All these functions Off

13

14

13

14

13

14

Supply Off Supply On Supply On and Warning

13

14

13

14

13

14

Supply Off Supply On Supply On and Warning
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Reset

Kinds of Reset

•
•
•

•
•
•

Reset Conditions

•

•
•
•
•

Table 3.V Reset Setting Parameters

Function of the Cat. No. 825-MST Option Card

Short-Circuit

Setting range Manual/Automatic
Factory setting Manual

Reset Threshold of the Thermal Trip
Setting range 10…100%
Factory setting 70%
Setting increments 5%
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≥

Figure 3.25 Interruption of a Short-Circuit

Application

•

ATTENTION

I

t

Q1M

825-M

IAII

12 IeII

IeII

1
2 3

tvtt tQ tLB

Relais #1

tBL

Relais MR

Q1M Circuit-breaker (tripping relay)
� Current curve
�A Pickup value
�e Rated service current
tv Tripping delay 50 ms
tQ Operating time of the breaker
tLB Arc duration
1 Short-circuit
2 Contact separation
3 Short-circuit interruption
tBL Relay MR blocked at ≥ 12 �e
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Table 3.W Short Circuit Setting Parameters

➊ –5…60 °C (23…140 °F)

Earth (Ground) Fault Protection with a Core Balance Current Transformer

Stalling During Start

Function

Trip ➊
Function

Factory setting Off
Response Level

Setting range 4…12��e
Factory setting 10 �e
Setting increments 0.5 �e

Tripping Delay
Setting range 20…990 ms
Factory setting 50 ms
Setting increments 10 ms

Output Relay
Selection (relays) #1, No output relay
Factory setting #1
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Applications

•
•
•
•
•
•
•
•
•

Figure 3.26 Stalling During Starting

Table 3.X Stalling during Start Setting Parameters
Trip

Function
Factory setting Off

Tripping Delay

Factory setting
The trip time tsp depends on the trip time tov chosen for the overcurrent as 
follows: tov < 400 ms, tsp = 600 ms.; tov ≥ 400 ms, tsp = tov + 400 ms.

Actuation
Message from zero speed switch to control input #1
Motor running 24V AC/DC at control input #1
Motor standstill 0V AC/DC at control input #1

Output Relay

Selection (relays) Same relay as for function “High Overload and Jam”
(settable only there)

tv

I

1
2

Ie

t

Ie

I

1 Normal start without 
hindrance by high 
overload or stalling

2 Stalling during standing
tv Tripping delay
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PTC Thermistor Input

Function

Applications

•
•
•
•

Table 3.Y PTC Setting Parameters

➊ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 
here.

Function
Factory setting Off

Output Relay ➊
Selection (relays) MR, AL, #1…#5
Factory setting MR
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Table 3.Z Sensor Measuring Circuit Specifications

➊ Twisted lead: 25 times twisted per m
Screened lead: Screen connected to T2

Function
Factory setting Off

Sensor Measuring Circuit
Max. resistance of the PTC chain when cold 1.5 kΩ
Max. number of sensors as per IEC 34-11-2 6
Pickup value at δA = –5…+60 °C 3.3 kΩ ± 0.3 kΩ
Dropout value at δA = –5…+60 °C 1.8 kΩ ± 0.3 kΩ
Delay on pickup 800 ms ± 200 ms
Pickup value when short-circuit in sensors circuit 
at δA = –5…+60 °C  ≤ 15 Ω

Measuring voltage as per IEC 34-11-2 < 2.5V DC
Measuring Lead

Minimum cross-section [mm2]
[AWG No.]

0.5
20

0.75
18

1.0
17

1.5
16

2.5
14

Maximum length [m]
[ft]

200
656

300
984

400
1 312

600
1 968

1 000
3 280

Method of installation ➊ up to 100 m (328 ft) twisted, unscreened
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Figure 3.27 Characteristic of PTC Sensors as per IEC 34-11-2

Analog Output

•
•
•

Specifications

Analog Output for Thermal Load or Motor Temperature (PT100 Max.)

Output 4…20 mA (IEC 381-1) at -5…+60 °C (23…140 °F)
Load 0…300 Ω

4000

1330

550

250

100

20

10

 R
 [Ω

]

-20°C
0°C

TNF-20K
TNF-  5K

TNF+15K
TNF+  5K

TNF

TNF Nominal pickup temperature
R [Ω] Resistance to sensors
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Application

•
•

•

Figure 3.28 Analog Output for Motor Temperature Rise

10 15

4

5

17.2

20 mA

ϑ

ϑK

ϑG

ϑmax

ϑ Temperature rise of motor
ϑmax Permissible temperature limit (tripping threshold)
ϑG Nominal temperature (load �e)
ϑK Coolant temperature (40 °C or via PT100 #7) 

Therm utiliz (%)
…mA 4 mA�( )

16 mA
100%•=
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Figure 3.29 Analog Output for Motor Temperature

Analog Output for Motor Current

Figure 3.30 Analog Output for Motor Current

10 15

4

5 20 mA

ϑ

50˚C

200˚C

Motor temp. (°C ) …mA 4 mA�( )
16 mA

150 °C•=

10 15

4

5

12

20 mA

% IeI

0

200

100

Motor current % �e( ) …mA 4 mA�( )
16 mA

200% �e•=
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Control Inputs #1 and #2

•
•
•

•

Actuation

Timer Functions

•

•

•

Assignment of the Output Relays

•
•

Y31 (+)

Y32 (-)

Y41 (+)

Y42 (-)

Input #1

Input #2

24V AC or 24V DC; 8 mA
Pick values:
On: 12…36 V
Off: < 2 V
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Figure 3.31 Operating Diagram for Timer Functions

Applications

•
•

Lock-Out of Protection Functions

•
•
•
•
•
•
•
•

Applications

•
•
•
•

> 0.5 s

ton toff = 0

ton = 0 toff

ton toff

ton
toff

Control input

Output relay
On-delay

Off-delay

On-off-delay

On-off-delay
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•
•
•

Switching to a Second Rated Current

Application

•
•
•

Functions of the Cat. No. 825-MLV Option Card

Phase Sequence

Function

Applications

•
•

•
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Table 3.AA Phase Sequence Setting Parameters

➊ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 
here.

Phase Failure (Based on Voltage Measurement)

Function

Table 3.AB Phase Failure Setting Parameters

➊ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 
here.

Function
Factory setting Off

Tripping Delay
Factory setting 1 s

Output Relay ➊
Selection (relays) MR, AL, #1…#5
Factory setting MR

ATTENTION

Function
Factory setting Off

Tripping Delay
Factory setting 2 s

Output Relay ➊
Selection (relays) MR, AL, #1…#5
Factory setting MR
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Star-Delta (Wye-Delta) Starting

Figure 3.32 Diagram of Star-Delta (Wye-Delta) Starting

Table 3.AC Star-Delta (Wye-Delta) Starting Setting Parameters

Setting Star (Wye) Relay Delta Relay Max. Star (Wye)
Operation

Function
Factory setting — Off Off

Setting
Setting range — — 1…240 s
Factory setting Relay #4 Relay #5 10 s
Setting steps — — 1 s

Ιe

80 ms

t

80 ms

Ie
 I⎯

Motor on
off

Motor current

Star operation, 
relay #4

Delta operation, 
relay #5  Changeover delay
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Functions of the Cat. No. 825-MMV Option Card

PT100 (100 ΩΩΩΩ Platinum) Temperature Sensor (RTD)

Ω °

Table 3.AD PT100 Temperature Detector Resistance per IEC 751

• °
•

Applications

•
•
•
•

Temperature ( C Resistance (ΩΩΩΩ)
0 100.00

50 119.40
100 138.50
150 157.31
200 175.84
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Table 3.AE PT100 (RTD) Setting Parameters

➊ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 
here.

PT100 #7 Temperature Sensor (RTD)

°

Warning Trip
Function

Factory setting Off Off
Response Level

Setting range 50…200 °C 50…200 °C
Factory setting — 50 °C
Setting steps — 1 °C

Tripping Delay
Factory setting < 8 s < 8 s

Output Relay ➊
Selection (relays) AL, #1…#3 MR, AL, #1…#3
Factory setting AL MR

ATTENTION

PT100 PROT
ON

Tambient…°C
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Table 3.AF Motor Insulation Class Setting Parameters

Application

•
•

•
•
•
•

Function
Factory setting Off

Insulation Class
Selection B, E, F
Factory setting B

Tamb IN TH IMAGE
ON

MOTOR INSULATION CLASS 
B
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Chapter 4
�

Assembly and Installation

Assembly

Flush Mounting

Figure 4.1 Basic Unit Mounted in an Enclosure

Alarm

Values

Select
Settings

Reset

Test

Actual

Set

Enter

Change

Trip

Recordet

13
8 

m
m

 + 
1

- 0
 

144 mm
(5-11/16")

14
4 

m
m

 
(5

-1
1/

16
")

10 mm  (3/8") max. 6 mm
(1/4")

138 mm + 1- 0
(5-7/16"

)
+ 1/16- 0

(5
-7

/1
6"

   
   

   
  )

 
+ 

1/
16

- 0
 

➊

➌

➋

Dimensions in mm (inches) ➊ Front panel with cutout
Dimensions: ➋ Rubber gasket
Panel cutout: 138 x 138 mm ➌ Fixing nuts
(-0 mm, +1 mm)
Mounting depth: min. 140 mm
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Mounting Position

Figure 4.2 Mounting Position

Surface Mounting

Figure 4.3 Basic Unit Mounted into Panel Mounting Frame (Cat. No. 825-FPM)

90˚

22
.5

˚

22.5˚22.5˚

   SMART MOTOR 
MANAGER

Alarm

Values

Select
Settings

Reset

Test

Actual

Set

Enter

Change

Trip

Recordet

170 mm(6- 11/16")
17

0 
m

m
 (6

- 1
1/

16
")

170 mm 
(6- 11/16") 165 mm (6- 1/2")

90˚

Ø 6.5 mm (1/4")

15
0 

m
m

 (5
- 7

/8
")

Hinge

Dimensions in mm (inches)
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Converter Modules

Figure 4.4 Cat. Nos. 825 MCM2, 825-MCM-20, 825-MCM180

Table 4.A Cat. Nos. 825 MCM2, 825-MCM-20, 825-MCM180

➊ Mounted on DIN Rail EN 50 022-35
➋ Bus bar or opening for conductor max. ∅ 19 mm
➌ With Cat. No. 825-MVM
➍ With Cat. No. 825-MVM2

Figure 4.5 Cat. Nos. 825-MCM630, 825-MCM630N

Cat. No. 
825- a b c c1 ∅ ∅ ∅ ∅ d d1 d2 d3 ∅ ∅ ∅ ∅ e ∅ ∅ ∅ ∅ e1 e2 b1 b2

MCM2 120
(4-45/64)

85
(3-23/64)

102
(4)

66
(2-39/64)

5.3
(3/16)

5.3
(3/16)

100
(3-7/8)

55
(2-3/16)

2 x
2.5 mm2 — 38.5

(1-1/2) — —

MCM20 120
(4-45/64)

85
(3-23/64)

102
(4)

66
(2-39/64)

5.3
(3/16)

5.3
(3/16)

100
(3-7/8)

55
(2-3/16)

2 x
2.5 mm2 — 38.5

(1-1/2) — —

MCM180 120
(4-45/64) — 102

(4)
72

(2-13/16)
5.3

(3/16)
5.3

(3/16)
100

(3-7/8)
55

(2-3/16) M8 M8 38.5
(1-1/2)

75
(2-61/64)

➌➍
100/117

d3 b b

e2 e2
d2
a

c1
c

ø e

➊

➋

d1

ø d

➌

e2 e2
d2

a

d3 b

c1
c

d1

ø e

ø e1

ø d
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Table 4.B Cat. Nos. 825-MCM630, 825-MCM630N

Thermal Utilization Indicator

Figure 4.6 Cat. No. 825-MTUM Thermal Utilization Indicator

Cat. No. a b c c1 ∅∅∅∅ d d1 d2 d3 ∅ ∅ ∅ ∅ e1 e2

825-MCM630 155
(6-7/64)

145
(5-11/16)

156
(6-1/8)

118
(4-5/8)

6.3
(1/4)

6.3
(1/4)

135
(5-5/16)

88
(3-7/16) M10 48

(1-7/8)

825-MCM630N 155
(6-7/64)

145
(5-11/16)

177
(6-31/32)

118
(4-5/8)

6.3
(1/4)

6.3
(1/4)

135
(5-5/16)

88
(3-7/16) M10 48

(1-7/8)

ATTENTION

Panel cutout: 91.5 x 91.5 mm (3-39/64" x 3-39/64") 
(–1 mm [–1/16"] + 0.5 mm [+1/32"])

Mounting depth: 55 mm (2-3/16")

Wire size: 2 x 2.5 mm2 (14 AWG)
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Figure 4.7 Basic Unit Housing with Option Cards

Installation and Wiring

General

ATTENTION

CMV4/CLV4

Basic

CST4

CPB4

➊

➏

➋ ➌ ➍ ➎

➐

➊ Basic Unit housing
➋ Cat. No. 825-MMV or 825-MLV 

option card
➌ Communication board
➍ Cat. No. 825-MST option card
➎ Board with basic unit
➏ Rear cover
➐ Screws
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Main Circuits

Basic Unit and Converter Module without Main Current Transformer

Figure 4.8 Basic Unit with Converter Module

Basic Unit and Converter Module with Main Current Transformer

Figure 4.9 3-Phase Current Evaluation

M
3 ~

2 4 6

825-MCM

1 3 5

L1 L2 L3

825-M

Converter module cat. nos.
825-MCM2
825-MCM20
825-MCM180
825-MCM630
825-MCM630N

Cable with plugs

M
3~

825-MCM 825-M

1 3 5

2 4 6

L1 L2 L3

Converter module
825-MCM2
825-MCM20

Main current transformer
…A/5 or …A/1 A
For selection, refer to 
Chapter 2.
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Basic Unit and Converter Module with Main and Core Balance Current Transformer

Figure 4.10 2-Phase Current Evaluation

Table 4.C Specifications

Main current transformer
(refer to Chapter 2 for selection information) A/5 A or A/1 A

Core Balance Current Transformer

Earth-/ground current 5 mA…50 A

Current ratio of core balance current transformer 1…2 000:1

Output from core balance current transformer 0…500 mA

M
3~

825-MCM 825-M

1 3 5

2 4 6 k l

Σ

L1 L2 L3

T1

T2

Converter module cat. nos. 
825-MCM2
825-MCM20
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Control Circuits

Figure 4.11 Smart Motor Manager Basic Unit

➊ Setting via communication is also disabled, as well as Test and Reset
➋ The remote reset is always active

13

14

97

98

95

96

95

96

97

98

13

14

Supply: A1 -

A1 +

Y11

Y12

Y13

Y21

Y22

Emerg.
Start

Disable
Settings

Remote
Reset

Supply AC or DC
No fuse needed

Emergency override of thermal trip
(Emergency start):
Push button, key-switch
Disable settings and keys: ➊
Wire jumper, switch, key-switch

Remote reset: ➋
Push button, key-switch

Alarm relay AL, non-fail-safe
connection (Factory setting)
IEC 400V AC/125V DC
UL/CSA 240V AC/125V DC

Alarm relay AL, electrically held
connection (from V2.18, selectable)
IEC 400 VA/125V DC
UL/CSA 240V AC/125V DC

Output relay MR in electrically held
connection (Factory setting)
IEC 400V AC/125V DC
UL/CSA 240V AC/125V DC

Output relay MR in non-fail-safe
connection
IEC 400V AC/125V DC
UL/CSA 240V AC/125V DC

External  Internal
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Figure 4.12 Cat. No. 825-MST Option Card

➊ For information regarding methods of actuation, refer to Chapter 9.
➋ Method of installation: up to 100 m (328 ft) twisted, more than 100 m additional unscreened

23

24

Aux
Relay #1

33

34

Aux
Relay #2

43

44

Aux
Relay #3

4...20 mA
(0...300 W)

I +

I -

A

Y31Control
Input #1 Y32

Y41Control
Input #2 Y42

T1

T2

PTC

L1 L2 L3

k

l

Auxiliary relay #1
IEC 400V AC/125V DC
UL/CSA 240V AC/125V DC

Auxiliary relay #2
50V AC/30V DC

Auxiliary relay #3
50V AC/30V DC

Analog output indicates the thermal utilization of the motor, the 
motor temperature, or the motor current

Indicating instrument
PLC input
Recorder

Control input #1: 24V DC or 24V AC ➊

Control input #2: 24V DC or 24V AC ➊

Thermistor overtemperature protection max. 6 PTC wired in series
Measuring lead ➋
Min. cross-section [mm2] 0.5 0.75 1 1.5 2.5

[AWG No.] 20 18 17 16 14
Max. length [m] 200 300 400 600 1 000

[ft] 656 984 1 312 1 968 3 280

Core balance transformer 5…500 mA at k-l

External  Internal
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Figure 4.13 Cat. No. 825-MLV Option Card

ATTENTION

53

54

Aux
Relay #4

63

64

Aux
Relay #5

F
L1

L2

L3

1 3 5

2 4 6

825-MCM

M
3 ~

F
L1

L2

L3

1 3 5

2 4 6

825-MCM

M
3 ~

T

Auxiliary relay #4
IEC 400 VAC/125 VDC
UL/CSA 240 VAC/125 VDC

Auxiliary relay #5
IEC 400 VAC/125 VDC
UL/CSA 240 VAC/125 VDC

Phase sequence protection
Phase failure protection

as per IEC, SEV 110…400 VAC
as per UL, CSA 110…240 VAC

External Internal

External Internal

F
L1

L2

L3

1 3 5

2 4 6

825-MCM

M
3 ~

T

Supply voltage > 400 VAC
(UL, CSA > 240 VAC)

External Internal

Supply voltage > 400 VAC
(UL, CSA > 240 VAC)
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Figure 4.14 Cat. No. 825-MMV Option Card

Method of Installation

•
•

•
•

ATTENTION

1T1

1T3

1T2

PT100 #1

PT100 #2

PT100 #3

PT100 #4

PT100 #5

PT100 #6

PT100 #7

2T1

2T3

2T2

3T1

3T3

3T2

4T1

4T3

4T2

5T1

5T3

5T2

6T1

6T3

6T2

7T1

7T3

7T2

PT100 inputs #1…#6 (RTD) for 
monitoring the temperature of the stator 
winding and motor bearings.

PT100, #7 for indication and inclusion of 
the coolant/ambient temperature (cooling 
air) in the thermal image. If PT100 #7 is 
not connected, then a resistance of 
120 Ω should be connected between T1 
and T3.

Tamb IN TH IMAGE
OFF
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Option Communication

ATTENTION
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Chapter 5
�

Setting the Operational Parameters

Menu Overview

Main Settings

Table 5.A Main Settings

➊ Accessing this parameter requires that the parameter Primary CT  be set to “yes”.
➋ If, instead of the permissible locked-rotor time, the maximum starting time is known, the approximate 

locked-rotor time is calculated as follows:

ATTENTION

Parameter Setting range Factory setting
Rated motor current or service current��e 0.5…2 000 A 20 A
Current ratio of primary current transformer ➊ 1…2 000 1
Locked-rotor current 2.5…12 �e 6 �e
Locked-rotor time ➋ 1…600 s 10 s

Locked-rotor time Starting time
1.4

---------------------------------≈
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Special Settings

Table 5.B Special Settings

➊ Motor insulation class needs to and can be set only if PT100 #7 (RTD) is included in the thermal image.

Parameter Setting range Factory setting
Connection of main relay (MR) Electrically held/non-fail-safe Electrically held
Reset of thermal trip Manual/auto Manual
Reset at…% thermal utilization 10…100% 50%
Reset PTC trip Manual/auto Manual
Cooling constant ratio motor off/on 1…10 2.5
Motor insulation class ➊ B, E, F B

ATTENTION
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Table 5.C Communication Settings

➊ Baud Rate for Remote I/O
Calculated according to the following formula:
Value = (8 x baud) + (4 x last_rack) + starting_mod_group
Baud: 0 = 57.6 kbaud, 1 = 115.2 kbaud, 2 = 230.4 kbaud
last_rack: 0 = no, 1 = yes
starting_mod_group:0 = group 0, 1 = group 2, 2 = group 4, 

3 = group 6
The rack_size is fixed to 1/4 rack.

➋ Baud Rate for DF1
Calculated according to the following formula:
Value = (64 x mode) + (32 x stop_bits) + (8 x parity) + baud
Mode: Data protection: 0 = CRC, 1 = BCC
stop_bits: 0 = 1 stop bit, 1 = 2 stop bit
parity: 0 = none, 1 = odd, 2 = even
baud: 0 = 300 baud, 1 = 600 baud, 2 = 1 200 baud, 

3 = 2 400 baud, 4 = 4 800 baud, 5 = 9 600 baud,
6 = 19 200 baud

➌ Baud Rate for Modbus
Calculated according to the following formula:
Value = (64 x mode) + (32 x stop_bits) + (8 x parity) + baud
Mode: Protocol: 0 = RTU, 1 = ASCII 7 bit, 2 = ASCII 8 bit
stop_bits: 0 = 1 stop bit, 1 = 2 stop bit
parity: 0 = none, 1 = odd, 2 = even
baud: 0 = 300 baud, 1 = 600 baud, 2 = 1 200 baud, 

3 = 2 400 baud, 4 = 4 800 baud, 5 = 9 600 baud,
6 = 19 200 baud

Parameter Setting Range Factory Setting
DeviceNet

Station number (MAC ID)
Baud rate: 125/250/500 kbaud

0…63
0…2

2
2

Remote I/O
Station number
Baud rate ➊
Baud rate ➋

0…63
0…23
0…118

2
4
5

Modbus
Station number
Baud rate ➌
Baud rate ➋

0…247
0…182
0…118

2
4
5

PROFIBUS
Station number,
Baud rate 9.6/19.2/73.75/187.5/500 kbaud

1…126
0…4

2
4 (500 kbd)
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Operating Parameters
Table 5.D Cat. No. 825-M… Operating Parameters

➊ If Primary CT #1  is set to “no”, the programming menu skips to parameter Locked Rot Curr.
➋ If Thermal Warning  is set to “off”, the programming menu skips to parameter Asymmetry Trip.

Group
Required 

Option Card 
Cat. No.

LCD Setting 
Range Description

Main settings

— — Mode: Set parameters

— 0.5…2 000 Rated motor current in A

— No/Yes ➊ Use of the primary 
transformer

— 1…2 000 

Current ratio of the primary 
current transformer e.g. 
500 A/5 A, setting = 100
800 A/5 A, setting = 160

— 2.5…12
Locked rotor and starting 
current in …�e

— 1…600
Maximum permissible 
locked-rotor time of motor 
from cold

Thermal overload

—
Main 

relay/no 
relay

Thermal trip, motor
Choice between main 
output relay and no relay

— On/Off ➋ Thermal warning (motor 
temp) On/Off

— 50…99

Pickup value for thermal 
warning temperature rise as 
percent of thermal 
utilization

— All except 
main relay 

Thermal warning
Assignment of output relay

SET VALUES

FULL LOAD CURR
20 A

PRIMARY C.T. #1
NO

PRIM. C.T. RATIO
1

LOCKED ROT CURR
6 x Ie

LOCKED ROT TIME
10 sec

THERMAL TRIP
MAIN RELAY

THERMAL WARNING
OFF

TH WARNING LEVEL
75 %

TH WARNING
ALARM RELAY
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If Asymmetry Trip  is set to “off”, the programming menu skips to parameter AS Warning.
➋ If AS Warning  is set to “off”, the programming menu skips to parameter Overcurr Trip.
➌ If OC Warning  is set to “off”, the programming menu skips to parameter Earth Fault Prot.

Group
Required 

Option Card 
Cat. No.

LCD Setting 
Range Description

Asymmetry

— On/Off ➊
Asymmetry protection 
(current measuring 
asymmetry) On/Off

— 5…80 Asymmetry trip
Tripping level in percent

— 1…25 Asymmetry trip
Tripping delay

— All relays Asymmetry trip
Assignment of relays

— On/Off ➋ Asymmetry warning
On/Off

— 5…80 Asymmetry warning
Warning level in percent

— All except 
main relay 

Asymmetry warning
Assignment of output relay

Overcurrent

— On/Off Overcurrent/locked-rotor 
protection On/Off

— 1.0…6.0
Overcurrent/locked-rotor
Tripping level in … �e

— 0.1…5 Overcurrent/locked-rotor
Tripping delay

— All relays Overcurrent/locked-rotor
Assignment of output relay

— On/Off ➌ Overcurrent/locked-rotor 
warning On/Off

ASYMMETRY TRIP
ON

AS TRIP LEVEL
35 %

AS TRIP TIME
2.5 sec

ASYMMETRY TRIP
MAIN RELAY

AS WARNING
OFF

AS WARNING LEVEL
20 %

AS WARNING
ALARM RELAY

OVERCURR TRIP
ON

OC TRIP LEVEL
2.4 X Ie

OC TRIP TIME
0.5 sec

OVERCURRENT TRIP
MAIN RELAY

OC WARNING
OFF
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If Earth Fault Prot  is set to “off”, the programming menu skips to parameter Short Circ Trip.
➋ If EF Holmg Trip  is set to “off”, the programming menu skips to parameter EF CoreTrip.

ATTENTION

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

Overcurrent, 
continued

— 1.0…6.0
Overcurrent/locked-rotor
Warning level in… �e

— All except 
main relay 

Overcurrent/locked-rotor 
warning
Assignment of output relay

Earth (ground) fault 
(Holmgreen/

residual)

— On/Off ➊
Earth (ground) fault 
protection 
On/Off

— On/Off ➋
Earth (ground) fault 
protection (Holmgreen = 
residual) On/Off

— 10…100

Earth (ground) fault trip 
(Holmgreen = residual
Tripping level, percent of 
motor current

— 0.1…5
Earth (ground) fault trip 
(Holmgreen = residual)
Tripping delay

— All relays
Earth (ground) fault trip 
(Holmgreen = residual)
Assignment of output relay

OC WARNING LEVEL
2.0 x Ie

OC WARNING
ALARM RELAY

EARTH FAULT PROT
ON

EF HOLMG TRIP
ON

EF H TRIP LEVEL
50 %

EF H TRIP TIME
0.50 sec

EF HOLMG TRIP
MAIN RELAY
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If EF Core Trip  is set to “off”, the programming menu skips to parameter EF C Warning.
➋ If EF C Warning  is set to “off”, the programming menu skips to parameter Short Circ Trip.
➌ If Short Circ Trip  is set to “off”, the programming menu skips to parameter Underload Trip.

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

Earth (ground) fault 825-MST

On/Off ➊
Earth (ground) fault 
protection (core balance 
transformer) On/Off

1…2 000 Core balance transformer 
current ratio

5…999 mA
1.00…50.00 A

Earth (ground) fault trip 
(core balance transformer)
Tripping level

0.1…5
Earth (ground) fault trip 
(core balance transformer)
Tripping delay

All relays

Earth (ground) fault 
warning (core balance 
transformer)
Assignment of output 
relay

On/Off ➋
Earth (ground) fault 
warning (core balance 
transformer) On/Off

5…999 mA
1.00…50.00 A

Earth (ground) fault 
warning (core balance 
transformer)
Tripping level 

All except main 
relay 

Earth (ground) fault 
warning (core balance 
transformer)

Short circuit 825-MST

On/Off ➌ Short-circuit protection
On/Off (h.v. motors only)

4.0…12.0
Short-circuit trip
Tripping level… �e

20…990 Short-circuit trip
Tripping delay

Relay #1/
no relay

Short-circuit trip, choice 
between output relay #1 
and no relay

EF CORE TRIP
OFF

CORE C.T. RATIO
1

EF C TRIP LEVEL
1 A

EF C TRIP TIME
0.50 sec

EF CORE TRIP
MAIN RELAY

EF C WARNING
OFF

EF C WARN LEVEL
500 mA

EF C WARNING
ALARM RELAY

SHORT CIRC TRIP
OFF

SC TRIP LEVEL
10.00 x Ie

SC TRIP TIME
50 ms

SHORT CIRC TRIP
AUX RELAY #1
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If Underload Trip  is set to “off”, the programming menu skips to parameter UL Warning.
➋ If UL Warning  is set to “off”, the programming menu skips to parameter Star Delta.
➌ If Star Delta  is set to “off”, the programming menu skips to parameter Warm Starting.
➍ If Set Star Time  is set to “off”, the programming menu skips to parameter Warm Starting. 

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

Underload

— On/Off ➊ Underload protection
On/Off

— 25…100
Underload trip 
Tripping level…% �e

— 1…60 Underload trip
Tripping delay

— All relays Underload trip
Assignment of output relay

— 0…240 Underload trip
Start delay

— On/Off ➋ Underload warning
On/Off

— All except 
main relay 

Underload warning, 
assignment of output relay 
(warning level is equal to 
tripping level, without 
tripping delay)

Star-Delta 
(Wye-Delta) 
starting

825-MLV

On/Off ➌ Star-delta starting
On/Off

Relay#4
Star-delta starting
Assignment of star output 
relay

Relay#5
Star-delta starting
Assignment of delta output 
relay

On/Off ➍ Star-delta starting
Max. time on star on/off

1…240 Star-delta starting
Max. time on star

UNDERLOAD TRIP
OFF

UL TRIP LEVEL
75 % Ie

UL TRIP TIME
10 sec

UNDERLOAD TRIP
MAIN RELAY

UL START-DELAY
0 sec

UL WARNING
OFF

UL WARNING
ALARM RELAY

STAR DELTA
OFF

STAR AUX REL #4

DELTA AUX REL #5

SET STAR TIME
OFF

STAR TIME
10 sec
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If Warm Starting  is set to “off”, the programming menu skips to parameter Start Inhibit.
➋ If Start Inhibit  is set to “off”, the programming menu skips to parameter Start Control.
➌ If Start Control  is set to “off”, the programming menu skips to parameter Main Relay.

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

Warm start

— On/Off ➊ Warm start
On/Off

— 4…60 Warm start possible every 
___min.

— 50…100
Warm start tripping time as 
a percentage of tripping 
time from cold

Limiting number of 
starts per hour

— On/Off ➋
Limiting number of 
starts/hour
On/Off

— 1…10 Maximum starts/hour

— All relays
Maximum number of 
starts/hour reached
Assignment of output relay

Monitoring startup 
time

— On/Off ➌ Monitoring starting time
On/Off

— 1…240 Maximum starting time

— All relays Starting time exceeded
Assignment of output relay

WARM STARTING
OFF

WARM START EACH
60 min

WARM TRIP TIME
70 %

START INHIBIT
OFF

MAX START/HOUR
2

START INHIB TRIP
MAIN RELAY

START CONTROL
OFF

START TIME
10 sec

START CONT TRIP
MAIN RELAY
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If PTC Trip  is set to “off”, the programming menu skips to parameter Control Input #1.
➋ If Control Input #1  is set to “off”, the programming menu skips to parameter Control Input #2.
➌ If Delay Aux Rel #2  is set to “off”, the programming menu skips to parameter Speed Switch.
➍ After Off Delay Aux #2  is set, the programming menu skips to parameter Control Input #2. 

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

Special settings

—
Electrically 
held/non
fail-safe

Main output relay in 
electrically held or 
non fail-safe connection

—
Electrically 

held/non fail-
safe

Alarm relay in non-fail-safe 
or electrically held 
connection

— Manual/auto Reset of thermal trip
Manual/automatic

— 10…100 Thermal reset at ___% of 
thermal utilization

— 1.0…10.0
Cooling constant ratio 
between “motor off” and 
“motor on”

PTC temperature 
sensors 825-MST

On/Off ➊ Thermistor protection PTC
On/Off

All relays PTC trip
Assignment of output relay

Manual/
auto

Reset PTC trip
Manual/automatic

Control input #1 825-MST

On/Off ➋ Control input #1
On/Off

On/Off ➌
Timer function of auxiliary 
relay #2
On/Off

0…240 On-delay of auxiliary 
relay #2

0…240 Off-delay of auxiliary 
relay #2 ➍

MAIN RELAY
ELECTR. HELD

ALARM RELAY
NON-FAIL-SAFE

TH TRIP RESET
MANUAL

THE RESET LEVEL
50 %

COOL-CONST RATIO
2.5

PTC TRIP
ON

PTC TRIP
MAIN RELAY

PTC RESET
MANUAL

CONTROL INPUT #1
OFF

DELAY AUX REL #2
OFF

ON DELAY AUX #2
1 sec

OFF DELAY AUX #2
2 sec
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If Speed Switch  is set to “off”, the programming menu skips to parameter Disable Function.
➋ If Disable Function  is set to “off”, the programming menu skips to parameter Control Input #2.

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

Control input #1, 
continued 825-MST

On/Off ➊

Speed switch/stop indicator 
(locked-rotor during start) 
On/Off and/or auxiliary contact 
of motor contactor “motor 
switched on” for motors with 
�m < 20% �e.

Trip time tsp depends on the trip 
time chosen for the overcurrent 
tov as follows:
tov < 400 ms, tsp = 600 ms
tov ≥ 400 ms, tsp = tov + 400ms

Trip on relay chosen for 
overcurrent/locked-rotor

On/Off ➋ Disable protective function
On/Off

Not disabled/
disabled

Asymmetry protection
Active/locked out

Not disabled/
disabled

Overcurrent/locked-rotor 
protection
Active/locked out

Not disabled/
disabled

Earth-fault protection
Active/locked out

Not disabled/
disabled

Short-circuit protection
Active/locked out

Not disabled/
disabled

Underload protection
Active/locked out

Not disabled/
disabled

Limiting starts/hour
Active/locked out

Not disabled/
disabled

PTC protection
Active/locked out

Not disabled/
disabled

PT100 (RTD) protection
Active/locked out

SPEED SWITCH
OFF

SS TRIP TIME 
0.9 SEC

SS TRIP
MAIN RELAY

DISABLE FUNCTION
OFF

ASYMMETRY PROT
NOT DISABLED

OVERCURRENT PROT
NOT DISABLED

EARTH FAULT PROT
NOT DISABLED

SHORT CIRC PROT
NOT DISABLED

UNDERLOAD PROT
NOT DISABLED

START INHIBIT
NOT DISABLED

PTC PROT
NOT DISABLED

PT100 PROT
NOT DISABLED
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If Control Input #2 is set to “off”, the programming menu skips to parameter Phase-Rever Trip.
➋ If Delay Aux Rel #3  is set to “off”, the programming menu skips to parameter New FLC.
➌ After Off Delay Aux #3  is set, the programming menu skips to parameter Phase-Rever Trip.
➍  If New FLC  is set to “off”, the programming menu skips to parameter Disable Function.
➎ If Primary C.T. #2  is set to “no”, the programming menu skips to parameter New FLC.
➏ If Disable Function  is set to “off”, the programming menu skips to parameter Phase-Rever Trip. 

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

Control input #2 825-MST

On/Off ➊ Control input #2
On/Off

On/Off ➋
Timer function of output 
relay #3 
On/Off

0…240 On-delay of output relay #3

0…240 Off-delay of output 
relay #3 ➌

On/Off ➍ Setting 2nd rated motor 
current Off/On

No/Yes ➎ Use of primary c.t. for 2nd 
rated motor current

1…
2 000

Current ratio of primary c.t. 
e.g. 800 A/5 A, 
setting = 160

0.50…
2 000

Setting 2nd rated motor 
current
On/Off

Not disabled/
disabled ➏

Disable protective function
On/Off

Not disabled/
disabled

Asymmetry protection
Active/locked out

Not disabled/
disabled

Overcurrent/locked-rotor 
protection
Active/locked out

Not disabled/
disabled

Earth-fault protection
Active/locked out

Not disabled/
disabled

Short-circuit protection
Active/locked out

CONTROL INPUT #2
OFF

DELAY AUX REL #3
OFF

ON DELAY AUX #3
1 sec

OFF DELAY AUX #3
2 sec

NEW FLC
OFF

PRIMARY C.T. #2
NO

PRIMARY C.T. RATIO
1

NEW FLC
20 A

DISABLE FUNCTION
OFF

ASYMMETRY PROT
NOT DISABLED

OVERCURRENT PROT
NOT DISABLED

EARTH FAULT PROT
NOT DISABLED

SHORT CIRC PROT
NOT DISABLED
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If Phase-Rever Trip  is set to “off”, the programming menu skips to parameter Phase Loss Trip.
➋ If Phase Loss Trip  is set to “off”, the programming menu skips to parameter PT100 Prot.
➌ If PT100 Prot  is set to “off”, the programming menu skips to parameter Output 4…20 mA.

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

Control input #2, 
continued 825-MST

Not disabled/
disabled

Underload protection
Active/locked out

Not disabled/
disabled

Limiting starts/hour
Active/locked out

Not disabled/
disabled

PTC protection
Active/locked out

Not disabled/
disabled

PT100 (RTD) protection
Active/locked out

Phase sequence 
protection 825-MLV

On/Off ➊

Phase sequence protection 
(based on motor supply 
voltage)
On/Off

All relays Phase sequence protection
Assignment of output relay

Phase failure 825-MLV

On/Off ➋
Phase failure 
(based on motor supply 
voltage) On/Off

All relays Phase failure
Assignment of output relay

PT 100 (RTD) 
temperature sensor 825-MMV

On/Off ➌
PT100 protection 
(stator/bearings)
On/Off

On/Off PT100 #1 protection
On/Off

50…200 PT100 #1
Tripping temperature

On/Off PT100 #2 protection
On/Off

50…200 PT100 #2
Tripping temperature

UNDERLOAD PROT
NOT DISABLED

START INHIBIT
NOT DISABLED

PTC PROT
NOT DISABLED

PT100 PROT
NOT DISABLED

PHASE-REVER TRIP
OFF

PHASE-REVER TRIP
MAIN RELAY

PHASE LOSS TRIP
OFF

PHASE LOSS TRIP
MAIN RELAY

PT100 PROT
OFF

PT100 #1 TRIP
OFF

#1 TRIP TEMP
50 °C

PT100 #2 TRIP
OFF

#2 TRIP TEMP
50 °C
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

PT 100 (RTD) 
temperature sensor, 
continued

825-MMV

On/Off PT100 #3 protection
On/Off

50…200 PT100 #3
Tripping temperature

On/Off PT100 #4 protection
On/Off

50…200 PT100 #4
Tripping temperature

On/Off PT100 #5 protection
On/Off

50…200 PT100 #5
Tripping temperature

On/Off PT100 #6 protection
On/Off

50…200 PT100 #6
Tripping temperature

All relays
ex 4, 5

PT100 #1…#6
Tripping

Manual/
auto

PT100 #1…#6, reset PT100 
trip
Manual/automatic

On/Off PT100 #1 warning
On/Off

50…200 PT100 #1
Warning temperature

On/Off PT100 #2 warning
On/Off

50…200 PT100 #2
Warning temperature

PT100 #3 TRIP
OFF

#3 TRIP TEMP
50 °C

PT100 #4 TRIP
OFF

#4 TRIP TEMP
50 °C

PT100 #5 TRIP
OFF

#5 TRIP TEMP
50 °C

PT100 #6 TRIP
OFF

#6 TRIP TEMP
50 °C

PT100 #1-6 TRIP
MAIN RELAY

PT100 #1-6 RESET
MANUAL

PT100 #1 WARNING
OFF

#1 WARNING TEMP
50 °C

PT100 #2 WARNING
OFF

#2 WARNING TEMP
50 °C
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If Tamb in Thermal Image  is set to “off”, the programming menu skips to parameter Output 4…20 mA.

➋ Limiting winding temperatures of the three insulations classes: E = 120°C, B = 130°C, F = 155°C. When the 
ambient temperature is taken into consideration, the insulation class needs to be programmed for correction 
of the thermal model. Without using PT100 #7 as the ambient temperature input, the thermal model bases 
the thermal calculation on an ambient temperature of 40°C.

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

PT 100 (RTD) 
temperature sensor, 
continued

825-MMV

On/Off PT100 #3 warning
On/Off

50…200 PT100 #3
Warning temperature

On/Off PT100 #4 warning
On/Off

50…200 PT100 #4
Warning temperature

On/Off PT100 #5 warning
On/Off

50…200 PT100 #5
Warning temperature

On/Off PT100 #6 warning
On/Off

50…200 PT100 #6
Warning temperature

AL, 
#1…#3

PT100, #1…#6 warning
Assignment of output relay

On/Off ➊
PT100 #7, allowance for 
ambient temperature in 
thermal simulation

B, E, F Insulation class of 
winding ➋

Analog output 825-MST
Thermal utiliz 

� Motor
PT100 max.

Using the analog output for: 
thermal utilization, 
motor current, 
max. PT100 temperature

PT100 #3 WARNING
OFF

#3 WARNING TEMP
50 °C

PT100 #4 WARNING
OFF

#4 WARNING TEMP
50 °C

PT100 #5 WARNING
OFF

#5 WARNING TEMP
50 °C

PT100 #6 WARNING
OFF

#6 WARNING TEMP
50 °C

#1-6 WARNING
OFF

Tamb IN TH IMAGE
OFF

INSULATION CLASS
B

OUTPUT 4…20 mA
THERMAL 
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Table 5.D Cat. No. 825-M… Operating Parameters (Continued)

➊ If auxiliary relays #2 and #3 are assigned to the communication (refer to page 5-16) they cannot be selected 
here.

➋ If Factory Settings  is set to “Not Reset To”, the programming menu skips to parameter End Set Value.

Group
Required 

Option Card 
Cat. No.

LCD Setting
Range Description

Communication 
setting

—
0…63
0…63

1…247
1…126

Basic unit station number
(DeviceNet)
(R I/O)
(MODBUS)
(PROFIBUS)

—
0…2
0…23

0…182
0…4

Baud rate
(DeviceNet)
(R I/O)
(MODBUS)
(PROFIBUS)

Relay control Comm. option, 
825-MST No/Yes ➊ Control of relays #2 and #3 

via communication allowed 

Clear recorded 
values — Not clear/

all clear
Clear/do not clear all 
recorded values

Reset settings to 
factory settings 
(clear recorded 
values)

—
Not reset to/
All reset to 

➋

Reset/not reset to factory 
settings

— No/Yes
Reset/not reset all 
parameters to factory 
settings

— —
Confirmation that all 
parameters are reset to the 
factory settings

End of setting 
parameters — End of setting operating 

parameters

STATION NUMBER
02

BAUD RATE
04

REL #2-3 VIA COM
NO

CLEAR REC VALUES
NOT CLEAR

FACTORY SETTINGS
NOT RESET TO

ARE YOU SURE?
NO

FACTORY SETTINGS
ALL IS RESET TO

END SET VALUES
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Chapter 6
�

Commissioning and Operation

Checking the Installation

•
•

•
•

•

•
•

•
•

•
•

ATTENTION
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Checking the Wiring
•
•
•
•
•
•
•
•

Checking the Installation with the Control Voltage Applied

Switching on the Control Voltage

•
•

Checking the Set Parameters

Methods

•

•
•
•
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Motor Current
•

•

EXAMPLE

➊ In software versions 3.11 and later, the motor current can be displayed in amperes (A) and be set directly.

Set current:

Measured motor current:

Setting to service current ➊:

The motor current is now ➊:

FULL LOAD CURR
140 A

I MOTOR 85 % Ie

Service current
% �e( ) �e×

100
85 140 A×

100
119 A= = =

FULL LOAD CURR
119 A

I MOTOR 100 % Ie
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Locked Rotor or Starting Current
•

•

•

Figure 6.1 Range of Starting Currents of Standard Motors Expressed as Multiple 
of the Rated Service Current

PN
1 Approximate value for 2-pole motors, speed 3 000 rpm
2 Approximate value for 4-pole motors, speed 1 500 rpm
3 Approximate value for 6-pole motors, speed 1 000 rpm
4 Approximate value for 8-pole motors, speed  750 rpm
PN Rated output power in service

Locked Rotor Time
•

•

•

LOCKED ROT CURR
6.00 x Ie

2

0.4 1 20.2 4 10 20 40 100 200

3

4

6

8
10

1

1 2 3 4

Ie
IA⎯

kW

LOCKED ROT TIME
10 sec
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•

•

EXAMPLE

Programming, Setup, and Operation

Starting

LCD Operation Description

Motor 
start

The motor current, depending on the type of motor, 
must drop from about 400…800% �e to the service 
current of 100% �e.

�A
1.4

15
1.4
------- 11�= =

TH UTILIZ 00 %

I MOTOR 00 % Ie
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Operating

Table 6.A Checking the Actual Values

LCD Setting
Range Description

— Indication of actual values

0.00…49.99 
50…24 000 Motor current in…A

0…100 Thermal utilization

0/20…999 Motor current as a percentage of rated 
service current (�e)

0/20…1 200 Motor current � 1 (phase L1), percentage of 
rated service current (�e)

0/20…1 200
Motor current � 2 (phase L2), percentage of 
rated service current (�e)

0/20…1 200
Motor current � 3 (phase L3), percentage of 
rated service current (�e)

1…9 999 Unit will trip in ___s.

ACTUAL VALUES

I MOTOR…A

TH UTILIZ…%

I MOTOR…% Ie

I 1…% Ie

I 2… % Ie

I 3… % Ie

TRIP IN…sec
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Table 6.A Checking the Actual Values (Continued)

LCD Setting
Range Description

1…9 999 Unit can be reset in ___s

1…100 Current asymmetry in percent

1…100 Earth (ground) fault current (residual) as percentage of 
actual service current (I)

5…
999 mA
1.00…
50.00 A

Earth (ground) fault current in mA/A with core balance 
current transformer

0…210 Ambient temperature in °C (PT100, #7)

0…210 Temperature in °C (PT100, #1)

0…210 Temperature in °C (PT100, #2)

0…210 Temperature in °C (PT100, #3)

0…210 Temperature in °C (PT100, #4)

0…210 Temperature in °C (PT100, #5)

0…210 Temperature in °C (PT100, #6)

DevNet
R I/O

MODBUS
PROBUS

Display of communication option
DeviceNet 825-MDN
Remote I/O 3600-RIO
Modbus 3600-MBS
PROFIBUS 825-MPB

— End of actual values

RESET IN…sec

ASYM…%

I earth-H…% I

I earth-C…mA

Tambient…°C

PT100 #1…°C

PT100 #2…°C

PT100 #3…°C

PT100 #4…°C

PT100 #5…°C

PT100 #6…°C

DevNet : XX : YY : ZZZ

END ACT VALUES
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Chapter 7
�

Testing and Maintenance

General

•
•
•

•
•
•
•

Checking without Test Equipment

Functional Check with the Test Button
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Indication of Recorded Values

•
•
•
•
•

Table 7.A List of Recorded Values

LCD Description

Mode: Recorded values

Total basic unit running time (including interruption of control voltage) in 
hours, minutes

Total motor running time in hours, minutes

Time since last start in hours, minutes

Time since one start prior to last start in hours, minutes

Time since two starts prior to last start in hours, minutes

Time since three starts prior to last start in hours, minutes

Time since four starts prior to last start in hours, minutes

Time since last trip in hours, minutes

RECORDED VALUES

825-M MAIN TIME
--- H -- MIN

MOT RUNNING TIME
--- H -- MIN

SINCE LAST START
--- H -- MIN

SINCE 1PRV START
--- H -- MIN

SINCE 2 PRV START
--- H -- MIN

SINCE 3 PRV START
--- H -- MIN

SINCE 4 PRV START
--- H -- MIN

SINCE LAST TRIP
--- H -- MIN
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Table 7.A List of Recorded Values (Continued)

LCD Description

Time since one trip prior to last trip in hours, minutes

Time since two trips prior to last trip in hours, minutes 

Time since three trips prior to last trip in hours, minutes

Time since four trips prior to last trip in hours, minutes

Cause of last trip, e.g., asymmetry

Cause of one trip prior to last trip, e.g., asymmetry

Cause of two trips prior to last trip, e.g., overcurrent

Cause of three trips prior to last trip, e.g., thermal

Cause of four trips prior to last trip, e.g., thermistor

Time elapsed since last emergency start in hours, minutes

Time elapsed since last power failure in hours, minutes

Duration of power failure in hours, minutes

Motor current before last trip as a percentage of rated service current (�e) 
Short circuit = 999%

Asymmetry before last trip in percent

Earth (ground) fault current before last trip as percentage of rated current 
or…mA

SINCE 1 PRV TRIP
--- H -- MIN

SINCE 2 PRV TRIP
--- H -- MIN

SINCE 3 PRV TRIP
--- H -- MIN

SINCE 4 PRV TRIP
--- H -- MIN

CAUSE LAST TRIP
ASYMMETRY TRIP

CAUSE 1 PRV TRIP
ASYMMETRY TRIP

CAUSE 2 PRV TRIP
OVERCURRENT TRIP

CAUSE 3 PRV TRIP
THERMAL TRIP

CAUSE 4 PRV TRIP
PTC TRIP

SINCE EMG START
--- H -- MIN

SINCE POWER OFF
--- H -- MIN

DURATION POW OFF
--- H -- MIN

I BEF LAST TRIP
--- % IE

AS BEF LAST TRIP
--- %

EF BEF LAST TRIP
--- % I
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Table 7.A List of Recorded Values (Continued)

LCD Description

Maximum temperature before last trip in °C (PT100, #1…#6)

Thermal capacity used before last trip 100% = thermal trip

Total number of motor starts

Total number of trips, thermal

Total number of trips, asymmetry

Total trips overcurrent/locked rotor

Total trips, earth (ground) fault

Total trips, short-circuit

Total trips, underload

Total trips, overtemperature (PTC)

Total trips, phase sequence (motor supply)

Total trips, phase failure (motor supply)

Total trips, overtemperature (PT100)

To clear all recorded values (except running time of basic unit) go to 
“end set values”

End of recorded values

MAX T BEF L TRIP
--- °C

TH BEF LAST TRIP
--- %

NUMBER START
--- 

NUMBER TH TRIP
--- 

NUMBER AS TRIP
--- 

NUMBER OC TRIP
--- 

NUMBER EF TRIP
--- 

NUMBER SC TRIP
--- 

NUMBER UL TRIP
--- 

NUMBER PTC TRIP
--- 

NUMBER PR TRIP
--- 

NUMBER PL TRIP
--- 

NUMB PT100 TRIP
--- 

TO CLEAR REC VAL
GOTO END SET VAL

END REC VALUES
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Checking with Test Equipment

Test Unit 

Test with 3-Phase Current Source

Figure 7.1 Test with a 3-Phase Current Source

ATTENTION

825-MCM 825-M

1 3 5

2 4 6

A

M
3 ~

3-phase �e

 �e Measurement of phase currents

Connections
(if current < rated motor current:
e.g., 20 A when using 825-MCM180
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Test with Single-Phase Current Source

Figure 7.2 Test with a Single-Phase Current Source

ATTENTION

IMPORTANT

825-MCM 825-M

1 3 5

2 4 6

A

M
3 ~

�e

Connection

Connection
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Chapter 8
	

Error Diagnosis and Troubleshooting

Alarm, Warning

•
•

•
•
•
•
•
•

Procedure when Alarm/Warning Picks Up

EXAMPLE

•
•

•

AS WARNING
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•
•
•

Actions

•
•

•
•

•

Trip

EXAMPLE

•
•

•

ATTENTION

ASYMMETRY TRIP
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Actions

Fault Codes
Table 8.A Possible Causes and Actions

ATTENTION

LCD Designation Possible Causes Actions

No indication

No supply voltage
Ensure power supply is on.
Check the supply.

Wrong supply module 
in basic unit

Insert correct supply module. If 
the voltage applied to the supply 
module was too high, it and the 
functions of the unit must be 
tested.

Basic unit defective
If no fault is found or if in doubt, 
send the unit back to the factory 
for repair.

Thermal trip of supply module
• Supply voltage too high
• Ambient temp. too high
• Current consumption too high
• Supply module failed

Switch off control supply. 
Restore normal conditions and 
let the unit cool down for 
approx. 30 min.
Send the unit back to the factory 
for repair.

V2.17 
and later:

No indication,
red LED on

Watch Dog Microprocessor 
failure

Send the basic unit back to the 
factory for repair.

Real time 
clock fault RTC defective Send the basic unit back to the 

factory for repair.

μP fault 
(RAM) Microprocessor RAM defective Send the basic unit back to the 

factory for repair.

Open circuit 
basic unit to 

converter 
module

Cable from basic unit to converter 
module not connected or broken

Check connections.

Test cable (open/short-circuit). 
Replace cable if necessary.

DEFECT #1

DEFECT #2

825-MCM NOT CON
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Table 8.A Possible Causes and Actions (Continued)

LCD Designation Possible Causes Actions

Converter 
module cannot 

be correctly 
recognized

Link between basic unit and 
converter module defective

Check link between basic unit 
and converter module and 
replace if necessary.
Switch supply off and on again

Fault in basic unit
If the fault cannot be remedied, 
send the unit back to the factory 
for repair.

Rated current 
and setting do 

not agree

Converter module rated current 
does not agree with basic unit 
setting

Check setting “FULL LOAD 
CURR” and converter module.

Wrong converter module Install the correct converter 
module

Wrong setting
Press “Values” until “SET 
Values” on LCD, correct “FULL 
LOAD CURR” (within about 5 s)

Error in actual 
values

Data could not be saved when 
supply last interrupted

Press Reset.
Check power supply.
If the fault repeatedly occurs, 
send the unit back to the factory 
for repair.

— Hardware fault Send the basic unit back to the 
factory for repair.

Thermal 
warning

Thermal trip

Overloaded Reduce load.

Transported material jammed Switch off installation, remedy 
trouble.

Mechanical damage, 
bearings, etc. Repair the damage.

Settings of rated current or 
tripping time too low

Raise “FULL LOAD 
CURR”/”LOCKED ROT TIME” to 
permissible motor values.

Interrupted start: motor 
inadequately cooled

Wait until motor has cooled 
down. (LCD: TH UTIL…% appr. 
20%)

More than one warm start/hour If permissible, increase 
number of warm starts/h.

Ambient temperature too high 
(Function PT100, #7 ON) If possible, reduce load.

Very high third harmonic
(e.g., star-delta connection)

Raise �e setting accordingly.

Cooling constant ratio has been 
changed

Check and reset to correct 
setting (factory setting 2.5).

825-MCM ERROR

IE OUT OF RANGE

ERROR ACT VALUES

ERROR REC VALUES

THERMAL WARNING

THERMAL TRIP
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Table 8.A Possible Causes and Actions (Continued)

LCD Designation Possible Causes Actions

—
Setting of locked rotor current 
and/or locked rotor time are 
outside the permissible range

Press “Values” until “SET 
VALUES” on LCD.
Set “LOCKED ROT CURR” to 
6 x �e.

Set “LOCKED ROT TIME” to 10 s.
Set “LOCKED ROT CURR” and 
“LOCKED ROT TIME” correctly 
within permissible range (refer to 
Chapter. 3 ).

Asymmetry 
warning

Asymmetry 
trip

Mains unbalanced

If asymmetry inadmissibly high, 
clarify cause with electric 
company.
If asymmetry has values usual for 
the area, raise threshold in the 
basic unit.

Blown fuse
• Short-circuit/Earth

(ground) fault
• Failure during starting

• Repair the trouble, replace the 
fuse.

• Redimension fuse (note 
short-circuit coordination).

Motors idling (e.g., pumps) Raise threshold in basic unit to 
permissible level.

Poor contacts (terminals, 
contactor, breaker, etc.) Repair trouble.

Phase lead broken (motor lead, 
link between basic unit and 
converter module)

Replace or repair cable.

Asymmetrical motor winding
If asymmetry is acceptable, raise 
threshold in basic unit; otherwise 
repair motor.

Main current transformer error
• Metering class current 

transformer instead of 
protection current 
transformer

• Wrong current range

• Current transformer rating 
too low

• Incorrect current transformer 
wiring

• Insert the correct current 
transformer.

• Replace the current 
transformer.

• Replace the current 
transformer.

• Check and correct wiring.

Overcurrent 
warning

Overcurrent 
trip

Overload Reduce load or raise pickup 
threshold.

Transported material jammed Switch off installation, remedy 
cause.

Pickup threshold set too low Raise pickup threshold.
Mechanical damage to bearings 
and transmission system Repair the damage.

Stalling during start (causes as 
for jamming when running)

Switch off installation, remedy 
cause.

ERROR SET VALUES

AS WARNING

ASYMMETRY TRIP

OC WARNING

OVERCURRENT TRIP
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Table 8.A Possible Causes and Actions (Continued)

LCD Designation Possible Causes Actions

Earth (ground) 
fault

(Holmgreen/
residual) trip

Earth (ground) fault motor 
winding or cable Repair damage.

Trip when running:
• Primary current transformer 

wrongly wired
• Primary current transformer 

saturated
• High proportion of third 

harmonic in star-delta

• Correct wiring.

• Raise pickup threshold.

• Raise pickup threshold to 50% 
or more.

Earth (ground) 
fault warning 

with core 
balance 

transformer

Earth (ground) 
fault trip
with core 
balance 

transformer

Trip during start: Primary and 
core balance transformer wired 
incorrectly

Correct the wiring (core balance 
transformer may only surround 
the three motor leads).

Long motor cable Raise pickup threshold.

Earth (ground) fault in motor 
winding or cable due to:
• Moisture
• Dirt
• Mechanical damage

Eliminate cause.

Short-circuit 
trip

Short-circuit or earth (ground) 
fault in motor winding or cable Repair damage.

Trip when motor is switched on, 
due to inrush current Increase trip delay to > 0.1 s.

Pickup threshold is < �A Set pickup threshold to > �A.

Underload 
warning

Underload trip

Underwater pump running dry
Eliminate cause, lower pickup 
threshold if necessary or increase 
trip delay.

Faulty fan blades
If tripping takes place too soon 
after starting, increase the start 
delay.

Torn conveyor belt
Eliminate cause.Broken transmission elements

Pumping against a closed valve
Current setting �e too high Set correct value.

Max. number 
of starts/h 

reached

Maximum number of starts has 
been exceeded.

Wait until another start is 
permissible. Release will be 
automatic.
If another start is permissible, 
increase number of start/hour by 
“1” and start again.

Start in max. 
starting time 
not possible

Overloaded Reduce load or raise max. starting 
time to permissible value.

Transport material jammed Eliminate cause.

Viscous material Raise max. starting time to 
permissible value.

EF HOLMG TRIP

EF C WARNING

EF CORE TRIP

SHORT CIRC PROT

UL WARNING

UNDERLOAD TRIP

START INHIB TRIP

START CONT TRIP



Error Diagnosis and Troubleshooting         8-7

Publication 825-UM001B-EN-P  January 2001

Table 8.A Possible Causes and Actions (Continued)

LCD Designation Possible Causes Actions

PTC trip

PTC or PTC leads short-circuited 
or broken

Check leads, remove fault. PTC: 
Motor for repair. If not possible, 
switch off PTC monitoring “PTC 
PROT/OFF“.

Stator winding overheated by:
• Overload

• Too many starts/hour
• Too many warm starts/hour

• Obstructed cooling

• High ambient temperature

Wait until motor has cooled down 
sufficiently for a reset.
• Search for cause and 

eliminate.
• Reduce starts/hour.
• Reduce number of warm 

starts/hour.
• Clean motor and cooling air 

intake.
• Protect against heat; reduce 

load or switch off installation.

Phase 
sequence 
protection

(motor supply)

Wrong phase sequence of supply 
to converter module

Connect phase leads in correct 
sequence.

Phase failure 
trip

(based on 
motor supply)

Faulty fuse:
Short-circuit/earth (ground) fault

Remedy damage, replace the 
fuse.

Failure during start Redimension fuse (noting 
short-circuit coordination).

Broken lead Check cables and terminal 
connections.

PT100 #1…#6 
(RTD) 

temperature 
warning

PT100 #1…#6 
(RTD) 

temperature 
trip

Stator winding overheated by:
• Overload
• Too many starts/hour
• Too many warm starts/hour
• Obstructed cooling

• High ambient temperature

Wait until motor has cooled down 
sufficiently to permit reset.
• Search for cause and remedy.
• Reduce start/hour
• Reduce warm starts/hour
• Clean motor and cooling air 

intake.
• Protect against heat. Reduce 

load or shut down the 
installation, and wait until 
motor has cooled down 
sufficiently for a restart.

PT100 (RTD) 
has been 

short- or open- 
circuited.

This message 
may appear 

together with a 
PT100 #1…#6 

(RTD) TRIP

Failure in PT100 (RTD) circuit Check cables, terminal connection 
and PT100 (RTD) sensor

PTC TRIP

PHASE REVER TRIP

PHASE LOSS TRIP

PT100 #…WARNING

PT100 #…TRIP

PT100 SHORT CIRC

PT100 NO CONNECT
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Procedure if “ALARM” does not Reset

Indication

•
•

Cause for this Condition

How to Get Rid of Alarm

•
•
•

•

Procedure if “TRIP” cannot be Reset

Thermal Trip

•
•
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Other Trips

•
•

•
•
•
•
•
•
•
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Chapter 9



Applications/Wiring

Bulletin 825 Smart Motor Manager with Contactors

Main Circuit

Figure 9.1 Basic Unit and Converter Module

ATTENTION

M
3 ~

2 4 6

U1 825-MCM

1 3 5

L1 L2 L3
A1

A2
K1

F1825-M

U1 Converter module
Cat. No. 825-MCM2
Cat. No. 825-MCM20
Cat. No. 825-MCM180
Cat. No. 825-MCM630
Cat. No. 825-MCM630N
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Control Circuit

Figure 9.2 Control by Momentary Contact

ATTENTION

AL

A195 97

96 98 A2

A1

A2
H2

(L2/F8)
N

K1 H1

K1

H3

825-M

13

14

F7
L1

S0

S1

MRF1

Us K1 Contactor
F1 Bulletin 825 Smart Motor Manager
S1 On push button
S0 Off push button
Us Control voltage
H1 Indicator “Contactor closed“
H2 Indicator “825-M tripped“
MR Main relay
AL Alarm relay
H3 Indicator “Alarm/Warning“
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Star-Delta Starter with Bulletin 825 Smart Motor Manager

Main Circuit

Figure 9.3 Basic Unit and Converter Module

Control Circuit

Figure 9.4 Control by Momentary Contact

825-MCM 825-M

L1 L2 L3

M
3~

1 3 5

2 4 6

1 3 5

2 4 6

1 3 5

2 4 6

A1

A2
K1H

A1

A2
K2D

A1

A2
K3Y

U1 F1

Ls
1)

U1 V1 W1

U2 V2 W2

FULL LOAD CURR

LOCKED ROT CURR

LOCKED ROT TIME

START TIME

FLC x 0.5774 [A]

�BLΔ (…x �e)

�BLΔ (…sec.)

> tstartY (…sec.)

U1 Converter module
Cat. No. 825-MCM2
Cat. No. 825-MCM20
Cat. No. 825-MCM180
Cat. No. 825-MCM630
Cat. No. 825-MCM630N

➊

➊ Core balance installation position

AL

A195 97

96 98 A2

A1

A2(L2/F8)
N

H1

K1

H3

825-M

13

14

F7
L1

S0

S1

MRF1

Us

A1

A2

53 63

54 64

825-MLVF1

A1

A2

K3 K2
D

K1
H

H2

K1 Contactor
F1 Electronic control and protection 

system Bulletin 825 with 
Cat. No. 825-MLV option card

S1 On push button
S0 Off push button
Us Control voltage
H1 Indicator “Contactor closed“
H2 Indicator “825-M tripped“
MR Main relay
AL Alarm relay
H3 Indicator “Alarm/Warning“
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Short-Circuit Protection of Medium/High-Voltage Motors

Main Circuit (with Cat. No. 825-MST Option Card)

3-Phase Current Evaluation

Figure 9.5 Basic Unit for Short-Circuit Protection

1 3 5

2 4 6

U1 825-MCM 825-M

F1

U2

M
3 ~

K1
A1

A2

QA

L1 L2 L3

QM

Variants
• 2-phase current evaluation
• 2-phase current evaluation and earth (ground) fault 

protection with core balance transformer

U1 Converter module
Cat. No. 825-MCM2
Cat. No. 825-MCM20

U2 Main current transformer
…A/5 A or …A/1 A
For choice refer to Chapter 2
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Control Circuit

Figure 9.6 Control by Momentary Contact

Two-Speed Motors

Speed I-II Converter Module
0.5…2.5 A with 825-MCM2
2.5…20 A with 825-MCM20
20…180 A with 825-MCM180

160…630 A with 825-MCM630 or 
825-MCM630N

H3

95 97

96 98

A1

A2
H2

(L2/F8)
N

K1

K1

H1

#1

F7
L1

S0

S1

MRF1

Us

A1

A2

23

24

QA
QM

QM

825-M

QM Circuit-breaker
QA Shunt trip coil
K1 Contactor
F1 Bulletin 825 Electronic control and protection 

system
S1 On push button
S0 Off push button
Us Control voltage
H1 Indicator “Contactor closed“
H2 Indicator “825-M tripped” (except for 

short-circuit protection
MR Main relay
AL Alarm relay
H3 Indicator “Alarm/Warning“
#1 Aux. relay, short-circuit indication
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Main Circuit

Figure 9.7 Two-Speed Application Utilizing One 825-MCM*

825-MCM 825-M

1 3 5

2 4 6

L1 L2 L3

I II

M
3~

24 V AC/DC
+

NL

R
220...230V AC/DC: R = 27kΩ / 5W
110...120V AC/DC: R = 12kΩ / 4W

Y41
825-MST

Y42

–
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Two-Speed Motor: 0.5 A < Speed I < 20 A < Speed II < 180 A

Main Circuit

Figure 9.8 Two-Speed Application Utilizing 825-MCM180

825-MCM
180

1

2

L1

I

M
3~

II

a

3

4

L2

b

5

6

L3

c

a b c

24 V AC/DC
+

NL

R
220...230V AC/DC: R = 27kΩ / 5W
110...120V AC/DC: R = 12kΩ / 4W

Y41
825-MST

Y42

–

0.5 A < Speed I < 20 A
Motor supply cables loop n-times through 
825-MCM180 until n x �e ≥ 20 A
Current setting 825-M: n x �e (I)

20 A < Speed II < 180 A
Motor supply cables loop once through 
825-MCM180
Current setting 825-M: �e (II)
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Two-Speed Motors with Primary Current Transformer

Primary Circuit

Figure 9.9 Two-Speed Application Utilizing Primary Current Transformer

Separately Ventilated Motors

825-MCM
2 (20) 825-M

L1 L2 L3 L1 L2 L3

K2 K1

N
(-) R

L
(+)

825-MST

Y41Y42

24 V AC/DC
8 mA

100-M05

100-M05
(I) (II)

K1 K2

... A / 1 (5) A

(I) (II)

... A / 1 (5) A

M
3 ~

220...230V AC/DC: R = 27kΩ / 5W
110...120V AC/DC: R = 12kΩ / 4W
24V AC/DC             R = 0Ω

For setting the second rated current (speed II)
refer to Chapter 5 “Control input #2“

Secondary circuit

COOL-CONST RATIO
1.00
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Basic Unit and Converter Module with Primary Current 
Transformer and Core Balance Current Transformer

Main Circuit

Figure 9.10 Typical Application Utilizing Primary Current Transformers and Core 
Balance Current Transformer

k

M
3~

T2

T1

1 3 5

2 4 6

825-MCM 825-M

Σ

L1 L2 L3

l

Converter module
Cat. No. 825-MCM2
Cat. No. 825-MCM20

T1 Primary Current Transformer
…A/5 A or …A/1 A (Selection refer to Chapter 2,
Specifications — Basic Unit and Converter Module, for 
setting refer to Chapter 5)

T2 Core balance transformer:
Earth/Ground Current 5 mA…60 A
Current ratio of core
balance current transformer 1…2 000:1
Output from core balance 
current transformer 0…500 mA
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Basic Unit and Converter Module with Core Balance Current 
Transformer

Main Circuit

Figure 9.11 Typical Application Utilizing Core Balance Current Transformer

k

M
3~

T2

825-M

Σ

L1 L2 L3

l

1 3 5

2 4 6

825-MCM

Converter module
825-MCM2
825-MCM20
825-MCM180
825-MCM630
825-MCM630N

T2 Core balance transformer:
Earth/Ground Current 5 mA…60 A
Current ratio of core
balance current transformer 1…2 000:1
Output from core balance 
current transformer 0…500 mA
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Motors with Low Idling Current (< 20% �e)

Main Circuit

Figure 9.12 Application with Low Idling Current

Settings Display

• Motor switched on
• Motor current < 20% �e

825-MCM 825-M

1 3 5

2 4 6

L1 L2 L3

M
3~

24 V AC/DC
+

NL

R
220...230V AC/DC: R = 27kΩ / 5W
110...120V AC/DC: R = 12kΩ / 4W

Y31
825-MST

Y32

–

CONTROL INPUT #1
ON

I MOTOR < 20 % IE

SPEED SWITCH
ON
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Connecting the PT100 Temperature Sensors Using the 2/3/4-Conductor 
Technique

Figure 9.13 2/3/4 Conductor Technique for PT100 Wiring

xT1

xT3

xT2

Option
825-MMV

PT100
3-conductor
technique

PT100
2-conductor
technique

PT100
4-conductor
technique

xT1

xT3

xT2

Option
825-MMV

xT1

xT3

xT2

Option
825-MMV
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Basic Unit and Converter Module with Primary Current 
Transformer, 2-Phase Current Evaluation
Figure 9.14 Typical Application Utilizing 2-Phase Current Evaluation with 
Primary Current Transformers

M
3~

825-MCM 825-M

1 3 5

2 4 6 k l

Σ

L1 L2 L3

T1

T2

Converter module cat. nos. 
825-MCM2
825-MCM20
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Time/Current Characteristic of Bulletin 825 Smart Motor 
Manager
Figure 9.15 Trip Characteristics

a: Setting range for UL/CSA applications
b: Setting range for IEC applications
c: The setting of �A/ttA must be outside the range “c” (e.g., when �A = 6 x �e, t tA must be ≤ 100 s and ≥ 1 s).

b a

c

c
1.0

10.0

100.0

1000.0

10000.0

100000.0

Tr
ip

 ti
m

e 
[s

]

1.0 2.0 3.0 4 98765 101.1

Load current as multiple of full load current

0.1

enxI



Publication 825-UM001B-EN-P  January 2001

Chapter 10
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