


Dosifil

MCD3000 Series
B Warnings ... 3
Section 1.0 m Spare Parts
1.1 Main Control Module .........ccoeoiiveei e 4
1.2 Identity Module {Line Connection) ........cccccoevee 5
1.3 Identity Module (Inside Delta Connecticn} ........ &
1.4 Snubber/Overvoltage Protection Module ... 7
1.5 SCRs / Power Assemblies ...ccovveecin s Q
1.6 Cooling Fans ..cii e i 12
1.7 Power Transformars e, 13
Section 2.0 B Tests
2.1 Start Performance Test .oiviioviviimniiniiennnn 15
2.2 Run Performance Test .......ccccoviimniiiiiieeenn 15
2.3 Power Circuit Test ..o, 15
2.4 Control InpUt Test .o, 16
2.5 Power Transformer Test ......ccovrmiiiienne 16
Section 3.0 B Component Replacement Procedures
3.1 Main Control Module
B007~3132 17
31853800 i 17
3.2 |dentity Medule
B007~3132 18
3185~3800 (e 18
3.3 Snubber/Cvervoltage Protection Module
3007 ~8055 oo 19
B075~3132 i 19
3185~3500 oo 20
3600~3800 i 22
3.4 SCR/ Power Assemblies
3007 ~3132 ittt e 23
3185~3800 i 25
3.5 Cooling Fans
3030~30585 it e e 27
3075~3110 i 29
3132 31
3185~3800 i 33
3.6 Power Transformers
3007~3085 i 34
3075~3110 oo 35
313 e 36
31853800 oo 37
Section 4.0 m Schematics
4.1 3007~3022TE oo 39
4.2 3030~3055 TS i 40
4.3 3075~3110TE oo 41
4.4 B132TE e 42
4.5 3185~3500 TS i 43
4.6 3800~3800 TS . 44
4.7 3007~3022 T7 oo 45

MG.15.B2.02 - VLT is a registered Danfoss trademark 1

SJUIUO0D






Darfit

Contents

MCD3000 Series

4.8 3030~3055 T7 e 48
4.9 3075~-31T10T7 e 47
A0 BIB2T7 e 48
411 3185~3500T7 i 49
412 3B00~3B00 T7 (e 50

Section 5.0 m Appendix

5.1 Typical Causes of SCR Damage ..o, 51
5.2 Qutput Relay Compatibility ....ccooeviieeeriiienen. 52
5.3 Remote Control Input Failure .......ooceeeenieee, 53

MG.15.B2.02 — VLT is a registered Danfoss trademark



Dosifil

MCD3000 Series

The MCD3000 contains dangerous
/\ voltages when connected 1o line voltage.

OCnly a competent electrician should carry
out the electrical installaticn. Imgreper installation of
the motor or the MCD3000 may cause eguipment
failure, sericus injury or death. Follow this manual and

National Electrical Codes (NEC®) and local safety
codes.

m Safety regulations
1. The soft starter must be disconnected from the
meins if repair work is tc be carried out.

2. The [STCP] on the control panel of the soft starter

does not disconnect the eguipment from the
mains and thus is not 1o be used as a safety
switch,

It is the responsibility of the user or the

T\ berson instaling the MCD3000 to provide
L ]

proper grounding and branch circuit
protection according to the National Electric Code
(NEC®) and local codes.

B Warning against unintended start
1. The motor can be brought to a stop by means of

digital commands, bus commands or a local stop,

while the soft starter is connected to the mains.
It personal safety considerations make it
necessary to ensure that no unintended start
occurs, these stop functions are not sufficient.

2. A motor that has been stopped may start if faults

occur in the electronics of the soft starter, or if the

soft starter’'s Auto Raset function has been
activated and a temporary fault in the supply
mains or the maotor connection ceases.

H Symbols used in this manual
When reading this manual you will come across

different symbols that require special attention. The
symbols used are the following:

oA
L,
Indicates scmething to be noted by the
reader

Indicates a generel warning

Indicates a high voltage warning

m Avoiding soft starter damage

Please read and follow all instructions in this manual.

Additionally, take special note of the following:

1. Do not connect power factor correction
capacitors to the soft starter cutput. Static power
factor correction, it used, must be connected on
the mains side of the soft starter.

2. Do not apply voltage to the MCD3000 control
inputs. The inputs are active 24 VDC and must be
controlled with potential free circuits.

3. When installed in non-ventilated enclosures, soft
starters should be used with a bypass contactor
to prevent excessive enclosure temperatures.

4. When bypassing a soft starter take care to ensure
phase connections are correct. i.e. B1-T1, L2-T2,
B3-T3.

5. When using the DC Brake function ensure the DC
Braking contactor is connected acrcss output
terminals T2-T3 only and that it cperates only
when the braking function is operating. Incorrect
connection or operation will cause soft starter
damage.

Electrostatic Precaution: Electrostatic
' discharge (ESD). Many electronic

components are sensitive to static
electricity. Voltages so low that they cannot be felt,
seen or heard, can reduce the life, affect performance,
or completely destroy sensitive electronic
compeonents. When performing service, proper ESD
equipment should be used to prevent possible
damage from occurring.
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MCD3000 Series
B Spare Parts
Main Contrel Module mo|lolalo|lrlololelolo|lalew|ololvlololelo|o
Olv|olaldold|lv| ke Fo| &S <|asa| S S
Slololo|ldlalalc|lold o olal@ aldlv|d o
OO OIO OO D DD DO D DD O
alalalalaalalalaldldlalalalaalalalalala
o|c|lolc|loloc|lo|le|lo|le|le|lo|c|o|ec|o|le|lole|a|a
Part Number ZIZE|Z|ZEZIZZZZZZ(ZIZ2ZZ22Z222Z22
(number per unit)

175G5088 (0DCC1 / 291-00448-00) 11|11 (1]1]1]1

175G5088 (0DCC2 / 891-00453-00) P11t 1(1]11

175G5088 (0DCCT 7 881-00448-00)
175G5089 (0DCCZ / 981-00453-00)

Identifying Main Control Medules

The two Main Control Module types can be identified by the PCB
number. This number is etched on the actual printed circuit beard.

Turn the Main Contrel Medule over so you are looking at the printed
cireuit board. The number is etched on the board in the upper left
region. (The characters either side are not relevant).

Part Number PCB No.
175G5088 x1325x
175G5088 x1326x
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MCD3000 Series

Identity Module
Line Connection

Part Number

MCD3007
MCD3015
MCD3018

MCD3022

MCDZ030
MCD3037

MCD3045
MCD3055

MCD3075

MCD3110

MCD3132
MCD3185

MCD3220

MCD3300
MCD3315

MCD3400
MCD3500
MCD3600
MCD3700

MCD3800

—

=
c

é‘ MCD3090

=

_‘
o

er unit

175G5090 (QDCTO07 / 990-00673-00)

175G5091 (OCCTO15 / 93C-00448-00)

175G5092 (0DCTO18 / 990-00447-00)

175G5093 (0DCT022 / 990-00677-00)

175G5094 (ODCTO30 / 990-00449-00)

175G5085 (QDCTO37 / 990-00682-00)

175G5096 (0DCT045 / 290-00455-00)

175G5097 (ODCTOSS / 990-00456-00)

175G5098 (QDCTO7S / 990-00697-00)

175G5099 (ODCTO90 / 990-00698-00)

175G5101 {(0DCT132 / 290-C0700-00)

175G5102 (0DCT185 / 990-00741-00)

175G5103 (QDCT220 / 990-00742-00)

175G5104 (0CCT300 / 980-00743-00)

175G5105 (0DCT315 / 99C-00744-00)

175G5106 (QDCT400 / 990-00745-00)

175G5107 (0DCT500 / 990-00746-00)

175G5108 (0DCTE00 / 990-C0892-00)

175G51089 (ODCT700 / 990-00893-00)

{
{
{
{
{
{
{
{
{
{
175G5100 (0DCT110 / 990-00699-00)
{
{
{
{
{
{
{
{
{
{

175G5110 (0DCTE00 / 990-C0894-00)

All Types
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Identity Module ~lo|o|alol~ololo|lololalv|lclolvielolole|lo
Inside Delta Connection 2128882222850 2252853
als|alalalglal g ool alalalalalalalalalala
[GIEG GG NGRS NGO NGO NG RGO EGIRGRIGIRGIRGL RO RGIRG)]
Part Number g I e B e B B e e 3 (e B = e = [ = B = I
(number per unit)
17533052 (990-02002-00) 1
175G3053 (990-02003-00) 1
175G3054 (290-02004-00) 1
175G3055 (290-02005-00) 1
175G3056 (990-02006-00) 1
17533057 (990-02007-00) 1
175G3058 (290-02008-C0) 1
175G3059 (290-02009-00) 1
175G3060 (990-02010-00) 1
All Types
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Spare Parts
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175G5113 (ODSB4 7 990-00739-00)
175G5117 (ODSB4H / 990-00740-00)

1756G5114 (0DSBS / 990-00895-00)
175G5118 (ODSBSH / 990-00896-00)
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MCD3000 Series

SCRs / Power Assemblies

MCD3007
MGD3015
MCD3018
MCGD3022
MCD3030
MCGD3037
MCD3045
MCD3055
MCD3075
MCD3090
MCD3110
MCD3132
MCD3185
MCD3220
MCD3300
MCD3315
MCD3400
MCD3500
MCD3800
MCD3700
MCD3800

Part Number

er per unit

=
c
3
o

SCRs
175G5118 (SKKT27/16)
175G5120 {SKKT57/16)
175G5121 (SKKT72/16) 3
175G5122 (SKKT92/16)
175G5123 (SKKT122/16) 3
175G5124 (SKKT132/16) 3
175G5125 (TT162N16) 3|3
175G5126 (TT250N18) 3
175035127 (TT330N16) 3|3

_‘
o

Power Assemblies (number per unit)
175G5128 (BDAT185 / 994-00715-00) 2
175G5129 (8DAT220 7 994-00717-00) 2
175(G5130 (BDAT300 7 994-00718-00) 2
175G5131 (BDAT315 / 994-00721-00) 2
175G5132 (BDAT400 7 994-00723-00) 2
175G5133 (BDATS00 / 994-00725-00) 2

(
{
{

175G5134 (8DATBE00 7 994-00207-00) 2
175G5135 (8DAT700 / 994-00986-00) 2
17535136 (BDATS00 / 994-00988-00) 2

SKKT27/18
SKKT57/16
SKKT72/18
SKKTg2/18

175G511¢
175G5120
175G5121
175G5122

P
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175G5123 (SKKT122/16)
175G5124 (SKKT132/16)
175G5125 (TT162N16)

1756G5126 (TT250N16)
175G5127 (TT330N16)
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MCD3000 Series

BDAT185 / 994-00715-00
8DAT220 / 994-00717-00
BDAT300 / 994-00719-00
BDAT315 7 994-00721-00
8DATA00 / 994-00723-00
BDATS00 / 994-00725-00

1756G5128
175G5129
175G5130
175G5131
1756G5132
1755133

S

175G5134 (8DATS00 / 994-00207-00)
175G5135 (BDAT700 / 894-00986-00)
1756G5136 (8DAT800 / 994-00988-00)
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0OBETOW

00LEdOW

009EdOW

00SEADN

OOrEAoIN

SLERTOW

0OEEdO

0ccedoOn

S8 LEdOW

212122121213 ]3]|3

e LEQOW

Ol LeaoW

060EA0IN

S202A0W

{number per unit)
212[2](3

GGOEAoN

p

SrOSAOW

ZEQETOW

0eCedoW

¢COEdOW

810EdOW

SLOECOW

2008JOW

Part Number

Cooling Fans

sled aJedg

)
)

176G5137 (4214HR

175G5138

7214NR

(

214HR)

{4

175G5137

7214NR)

(

175G5138
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Power Transformers ~olo|lalolslvlelv|lolo|lalvwlo|lolv ololel oo
Slel2lalelo sl ke sl dalo <o doda
olo|ola|alaldlalald oy clale s T i e =lo
olo|olala|lal el o oo acdaa oo sle
Slalalalalaolelalalalals el alalalcala
olClolClo(ClO|ClO|ClO|lQIQIO|OQIOClOlO|C|Q
Part Number ol B Rl B Bl B Bl = e = B = B = e e
cv4 cvz2 (number per unit)
{230V/400V) (110v/230V)
175G5139 175G5150 1141111
(1PT10AV) (PT10DV)
175G5140 175G5151 1111111
APT17AT) (1PT170T)
175G5141 175G5152 11114
(1PT23AT) (1PT23DT)
175G5142 175G5153 P N P P
(1PT40AT) (1PT4COT)
175G5143 175G5154 11114
(1FT55AT) (1PT550DT)

175G5139 (1PT10AV)
175G5150 (1PT10DV)

176G5140 (1PT17AT)
175G5151 (1PT170T)

MG.15.B2.02 - VLT is a registered Danfoss trademark 13

sled aJedg



MCD3000 Series

1PT23AT)
1PT23DT)

(
(

175G5141
175G5182

sled aJedg

1PT40AT)
1PTAQDT)
1PT55AT)
1PT55DT)

(
(
(
(

175G5142
175G5153
175G5143
175G5154

MG.15.B2.02 - VLT is a registered Danfoss trademark

14



Dosifil

MCD3000 Series

H Tests

The MCD3000 soft starter operation can be verified
using various dynamic test procedures. There is also a
static test procedure that will give accurate information
on the condition of the soft starter. The following
information details the test procedures, test equipment
reguired and actions to be taken from the test results.

Start Performance Test

This is a dynamic test that verifies the correct

operation of the MCD3000 soft starter during “start

mode”. Yeu will need a suitably rated ammeter. Best
results are achieved using a clip on analegue
ammeter. Use the following procedure:

1. Determine the expected start current by
multiplying the pregrammed Mactor Full Load
Current {Parameter 1} by the Current Limit
(Parameter 2).

2. Start the motor and measure the actual start
current.

3. Ifthe expected start current and the measured
start current are the same, the soft starter is
performing correctly.

4, [Ifthere is a large variation between the expected
start current and the measured start current, this
ceuld indicate a faulty MCD3000 Main Control
Mecdule or internal Current Transformer. Exchange
the Main Control Module, If the fault remains
check the Current Transformers by measuring the
secondary resistance for continuity and visually
inspecting these circuits.

5. I Current Ramp start mode is used, the minimum
expected start current is the programmed Mator
Full Load Current (Parameter 1) multiplied by the
Initial Current (Parameter 3). Continue with Steps
2 to 4 detailed above.

Run Performance Test

This is a dynamic test that verifies the correct

operation of the MCD3000 soft starter during “run

mode”. You will need a suitably rated voltmeter. Use
the following procedure:;

1. Ensure that the soft starter is in “run mode®. This
can be verified by making sure the “Run” LED
located on the soft starter front display panel is
ilurminated.

2. Measure the voltage across each phase of the
soft starter, ie.L1/T1, L2/T2, L3/T3.

3. The measured voltage should be less than 2VAC
when the soft starter is operating correctly. If the
voltage is significantly greater than 2VAC this
could indicate:

¢ A faulty firing circuit on the Main Control
Module. Exchange the Main Control Module t¢
see if the fault is removed.

e Afaulty SCR gate circuit. With a multimeter,
measure the gate resistance (anode to cathode
/ cathode to ancde) of the suspect SCR.
Comparative readings should be taken with a
known healthy SCR device. If the tast results
are erronecus, replace the SCR.

o A faulty firing loom circuit. Perform a continuity
test on the firing loom circuit and visually
inspect for a loose connection.

Power Circuit Test

This is a static test that verifies the condition of the

MCD3000 soft starter SCRs, firing looms and Main

Control Module. Yeu will need a 500VDC insulation

tester. A recommended medel is the “Megger

BM101/3" or similar. Do not use a hand generated

insulation tester or a standard multimeter {analogue or

digital). These will give erronecus test results. Use the
following procedure:

1. Completely isolate the soft starter so that there
are no main power connections to busbkars L1,
L2, L3 and T1, T2, T3. For safety, remove the
control supply power to the soft starter terminals
A1/A2 or A2/AS.

2. Using a suitable insulation tester measure the
resistance across each phase of the soft starter,
ie.L1/T1, L2/T2, L3/T3. These measurements
should also be taken in the reverse direction, ie.
T1/L1, T2/L2, T3/L3.

3. Avresistance measurement of 33 to 40k across
each phase indicates a healthy condition. All
readings should be similar.

4. A resistance of less than 10k weould indicate that
the SCR power device is suffering from excessive
leakage or a complete short circuit. Replace the
faulty SCR and analyse the system for commen
causes of SCR failure (Refer to Section 5.1,
Typical Causes of SCR Damage).

' NB!
“: Damage to an SCR does not necessitate
i mandatory replacement of the MCD3000 Main
Control module. Replace of the Main Control module
should be considered only after first having replaced
the damaged SCR(s) and tested the MCD3000 for
correct operation.

5. Avresistance of greater than 60k€2 could indicate a
faulty Main Control Module or firing loom.
Exchange the Main Control Module to see if the
fault is removed. If the fault remains, check the
firing loom for continuity and inspect all
connections.

MG.15.B2.02 - VLT is a registered Danfoss trademark
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Control Input Test

This is & dynamic test that verifies the correct
operation of the MCD3000 soft starter remote control
inputs. This test must be performed with the soft
starter powered up. You will need a low voltage DC
multimeter. Use the following procedure:

1. With nothing connected into a remote control
input, the input status LED {vellow) should be
extinguished.

2. Measure the voltage across the remote control
input. It should be between 18 and 24VDC.

3. If the measured voltage is significantly less than
18VDC this could indicate damage tc the remote
centrol input circuit of the MCD3000 Main Control
Mecdule. Exchange the Main Contral Medule to
see if the fault is removed. This damage is caused
by external voltage applied tc the remote control
input. These inputs are active 24vDC and must
be controlled with volt free contacts. (Refer to
Section 5.3, Remote Control Input failure).

4. With an externally closed contact/switch
connected into a remote control input, the input
status LED (yellow) should be illuminated.

5. The measured voltage across the remote control
input should be close to zero VDC.

8. If the measured voltage is significantly higher than
18VDC this could indicate a faulty external field
contact/switch or a break in the external contral
circuitry. This fault can be verified by removing the
external control circuit wired into the remote
control input and replacing this with a wire link at
the soft starter remote control input terminal. The
measured voltage across this input should be
close to zerc VDC.

Power Transformer Test

This is a dynamic test that verifies the MCD3000 scft
starter contrel supply transformer (PT). This test must
be performed with the soft starter contral supply
power on. You will need a low veltage AC multimeter.
Use the following procedure:

1. The control supply transformer has a secondary
winding consisting of two orange wires and one
purple wire. These three wires along with an earth
wire are connected to a plastic connector block
that the Main Control Module is seated into.

2. Remove the Main Control Module from the soft
starter.

3. At the plastic connector block measure the
voltage between each orange wire and the purple
wirg. This should be @ to 14VAC. If no voltage is
present the control transformer could be faulty or
no control supply is present at terminals A1/A2 or

A2/A3 of the MCD3000 soft starter. If the
measured voltage is less than 40% of the
expected voltage, check the external power
supply. The supply connected to terminals A1/A2
or A2/A3 of the soft starter could be incorrect.

4. At the plastic connector block measurs the
voltage between the two crange wires. This
should be 18 to 28VAC. If no voltage is present
the control transformer could be faulty or no
control supply is present at terminals A1/A2 or
A2/A3 of the MCD3000 soft starter. If the
measured voltage is less than 40% of the
expected voltage, check the external power
supply. The supply connected to terminals A1/A2
or A2/A3 of the soft starter could be incorrect.

5. On models MCD3030 to MCD3800 the control
supply transformer has a secondary winding
consisting of two white wires. On models
MCD3030 to MCD3110, these wires are
connected to the Identity Module. On models
MCD3132 to MCD3800, these wires are
connected to a bridge rectifier.

6. Measure the voltage between the two white wires
at the |dentity Module cr the bridge rectifier. This
should be 18 to 28VAC. If no voltage is present
the control transformer could be faulty or no
control supply is present at terminals A1/A2 or
AZ/A3 of the soft starter. If the measured voltage
is less than 40% of the expected voltage, check
the external power supply. The supply connected
to terminals A1/A2 or A2/A3 of the soft starter
could be incorrect.

ALWAYS VERIFY A SUSPECT MAIN
CONTROL MODULE BY REFITTING
IT BACK ONTO THE SOFT STARTER
UNIT TO SEE IF THE FAULT
REMAINS.

The MCD3000 contains dangerous
/1\ voltages when connected to line voltage.

Only a competent electrician should carry
out the electrical testing procedures. Improper testing
of the MCD3000 may cause equipment failure, serious

injury or death. Follow these procedures, Naticnal
Electrical Codes (NEC®) and local safety codes.

16
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MCD3000 Series
m Component Replacement Procedures
Control Module: MCD3007 ~ MCD3132 Control Module: MCD3185 ~ MCD3800
Step 1. Unde fixing screws (2) and remove lower Step 1. Undo fixing screws (4) and remove front

terminal cover. cover.

i

Step 2. Undo fixing screws (4} and lift off Control Step 2. Undo fixing screws {(4) and lift off Centrol
M Is.

' NB! . NB!
llé Lift the control module straight off. “: Lift the control module straight off.
DO NOT Pivot. i DO NOT Pivot.

Step 3. Fit new Control Module in reverse order. Step 3. Fit new Control Module in reverse order.

MG.15.B2.02 - VLT is a registered Danfoss trademark 17
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MCD3000 Series

plugs

able and can be connected to any of

rchang

All plugs have locating mechanisms to ensure they are
el

Step 2. Unplug the three temperature detector plugs

Step 1. Remove the Main Control Module using the
and the CT plug from the Identity Module.

method described on page 17.

Identity Module: MCD3185 ~ MCD3800

correctly fitted. The three temperature detector

are int;

Step 1. Remove the Main Control Module using the
method described con page 17. For models
Step 2. Undo the screws (2) securing the top gland

Identity Module: MCD3007 ~ MCD3132
plate.

MCD3075~3132 also remove the aluminium face

plates.

$2.1NpPa20.d Juswaoe|doay jusauodwon

Step 3. Unplug all connectors attached to the Identity

Module. (MCD3007~3022

MCD3030~MCD3132

2 connectors,

4 connectors).

Step 3. Undo fixing screws (2) and remove the Identity

Maodule.

mechanisms

ng

at

All plugs are different and have loc

Step 4. Fit new Identity Module in reverse order.

Step 4. Detach the Identity Module from the top gland
plate (for models MCD3075~3132 the fan gril below
the top gland plate must be removed to allow

detachment). Fit the new Identity Module in reverse

order.

MG.15.B2.02 - VLT is a registered Danfoss trademark
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Snubber/Overvoltage Protection Module:
MCD3007 ~ MCD3055 (T7 models only)

Step 1. Disassemble the MCD3000 as described for
Identity Module replacement, Steps 1 to 3 (Page 18).

Step 2. Carefully dislodge the firing looms {16) from
the push terminals on the Snubber/Overvoltage
Protection Module. Refer to the diagram below for
cennection detail.

4 Phase 1 Phase 2 Phase 3

Step 3. Undo the fixing nuts (4) and remove the
Snubber/Overvoltage Protection Module.

Step 4. it the new Snubber/Overvoltage Protection
Module in reverse order.

Snubber/Overvoltage Protection Module:
MCD3075 ~ MCD3132

Step 1. Disassemble the MCD3000 as described for
Identity Module replacement, Steps 1 to 3 {(Page 18).

Step 2. (This step required for T7 models only)
Carefully disledge the firing looms (16) from the push
tarminals on the Snubber/Overvoltage Prctection
Module. Refer to the diagram below for connection

Step 3. Unscrew the wiring looms (6) running from the
Snubber/Overveltage Protection Module to the bus
bars.

Step 4. Undo the fixing nuts (4) and remove the
Snubber/Cvervoltage Protection Module.

Step 5. Fit the new Snubber/Overvcltage Protection
Module in reverse order.

MG.15.B2.02 - VLT is a registered Danfoss trademark
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Component Replacement Procedures

Darifit

MCD3000 Series

Snubber/Overvoltage Protection Module:
MCD3185 ~ MCD3500

Step 1. Remove the Main Control Module using the
method described on page 17.

Step 2. Unplug the three temperature detector plugs
and the CT plug from the Identity Mcdule.

All plugs have locating mechanisms tc ensure they are
correctly fitted. The three temperature detector plugs
are interchange and can ke connected to any of the

20
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MCD3000 Series

Component Replacement Procedures

Step 8. Undc fixing screws (2}, undo the fixing nuts (8)
and remove the Snubber/Overvoltage Protection

Step 9. Fit the new Snubber/Overveltage Pretection

Module in reverse order.

21
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Component Replacement Procedures

Darifit

MCD3000 Series

Snubber/Overvoltage Protection Module: Step 3. Unplug the three temperature detector plugs
MCD3600 ~ MCD3800 " .

Step 1. Undo fixing screws (4) and remove front
cover

All plugs have locating mechanisms to ensure they are
correctly fitted. The three temperature detector plugs
are interchangable and can be connected to any of

' NB! the temperature detector pins on the Identity Module.
lr Steps 2~4 are required only if the
i Snubber/Overvoltage Module being replaced Step 4. Undo fixing screws (4) securing the Main
is under the control module. Centrol Medule Mounting bracket and fold back the

Step 2. Undo fixing screws (4) and Iift off Contro
Module.
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MCD3000 Series

SCRs: MCD3007 ~ MCD3132

Step 1. Remove the Main Control Module & Identity
Module using the method described on page 18.

Step 2. Unplug the firing looms (4) connected to the
SCR bkeing replaced.

Firing Loom Connection Detail

14131112 2423212 34333132

cxetiry [l cmsgems e
76 54 76 54 6 54
o]l |teli el

MCD3007 ~ 3030

[realliepilineg!
o] o]

MCD3037 ~ 3045

I j 2[ L ]”[ L ]’
HORL Ao [HON
| [[o]

MCD3065 ~ 3075

— %

$21Npad0.ld Juawaoeiday uauodwon

14 13 12 11 24 23 22 21 34 33 2 31
Ry b

QEHEHO|] |0 | Q=0
76 5 4 76 5 4 76 5 4

O O

MCD3090 ~ 3132

O

Step 3. Undo the screws (2) connecting the input &
bypass bus bar (L1/B1, L2 or L3/B3) to the SCR being
replaced.

“Torque
4 NM
MCD3037 ~ MCD3075 7 NM
MCD3080 ~ MCD3132 12NM

Step 9. Fit the new Snukber/Overveltage Protection
Mecdule in reverse order.
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MCD3000 Series

up or down depending on

(

Step 7. Undo the screws securing the SCR to the

Step 6. Slide the bus bar

Step 4. Slide the bus bar {up or down depending on
the model) until clear of the SCR fixing screws & the

$2.1NpPa20.d Juswaoe|doay jusauodwon

cennacting the output bus

)

{1

to the top of the SCR being

3

Step 5. Undo the screw
T2orT

bar (T1

Step 8. Apply a thin even film of heatsink paste to the

bottom of the new SCR and replace the SCR in

reverse order.

replaced.
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MCD3000 Series

Component Replacement Procedures

fitted. The three temperature detector plugs

Power Assemblies: MCD3185 ~ MCD3800
are interchange and can be ccnnected to any cf the

Step 2. Unplug the three temperature detector plugs
All plugs have locating mechanisms to ensure they are

Step 1. Remove the Main Control Module using the
and the CT plug from the Identity Module.

method described on page 17.

correctly

Step 5. Cut the cable ties that secure the firing loom

securing the Main

)

4

{

Step 3. Undo fixing screws

Step 6. Fold back the Main Control Module mounting

racket

25
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Component Replacement Procedures

Darifit

MCD3000 Series

Step 10. Undo the bolts {24} securing the bus bars to
the power assemblies. These bolts are tightened to
12NM for models MCD3185~3500, and 17NM for
models MCD3600~3800.

Step 8. Slide the CTs off the bus bars and lie on the
ttom of the starter.
HHHTH H] FREH I

Step 12. Undo the Power Assembly mounting screw
(4) and remove the power assembly. For models
MCD3600~3800 this will also require removal of the

The new Power Assembly must be fitted

with the same mechanical orientation as
the original Power Assermbly.

Step 13. Fit new Power Assembly in reverse crder.
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MCD3000 Series

Cooling Fans: MCD3030 ~ MCD3055

Step 1. Disassemble the MCD3000 as described for
|dentity Module replacement, Steps 1 to 3 (Page 18).

Step 2. Remove all remaining plastic end caps and
fan grills.

Step 3. Unplug the firing looms (4 per SCR}
cennected to each of the SCRs.

Firing Loom Connection Detail

14131112 24232122 34333132

P~ -~ !
it bl Bt
I I O 0 1]

7 5 ]

o)l [rel o]

-~
@™

13 14 11 1223 24 21 22 33 M 3 a2

| el el
1o

MCD3037 ~ 3045

ol o k.
o]

12 11 24 23 22 21 34 33 2z A

°]

MCD3055

Step 4. Undc and remove the scraws (2 per SCR)
connecting the input and bypass bus bars (L1/B1, L2
& L3/B3) to each of the SCRs.

Step 5. Slide the bus bars (up or down) until clear of
the screw securing the cutput bus bars (T1, T2, & T3}
to the SCRs.

Step 6. Undo and remove the screws (1 per SCR)
connecting the output bus bars (T1,72 & T3) to each
of the SCRs.

MG.15.B2.02 - VLT is a registered Danfoss trademark
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Component Replacement Procedures

Darifit

MCD3000 Series

Step 8. Remove the left hand side panel by removing
the screws {4) securing the side panel to the base

Step 12. Remove the fan from the fan bracket

Step 13. Cut the plug frem the end of the fan wiring
loom, leaving at least 75mm wire between the cut and
the plug. Retain the plug, protective sleeve and
grommet so that these can be fitted to the new fan
wiring during re-assembly. Crimp terminals are
supplied with the new fan for this purpose.

Step 14. Fit the new fan in reverse order.

28
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MCD3000 Series

Component Replacement Procedures

Step 5. Remove the insulation barrier located under

)
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securing the left side

)

2

{

Step 6. Undo the screws

s and slide off the bus bar

Step 4. Unclip the CT
support bracket.

this will also require the

Note 1. For MCD3080 & 3110

Step 7. Remove the left hand side panel by removing

the screws {4

securing the sids panel to the base

)

R R A
Bonadnnpid
fprEtng
S
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MCD3000 Series

ensuring that the

]

reverse order,

Step 11. Replace the damaged fan
protective sleeve s replaced over the fan wiring.

Step 12. Fit the fan bracket in

Step 8. Remove the screws (4) securing the fan

bracket.

$2.1NpPa20.d Juswaoe|doay jusauodwon

Step 9. Cut the plug from the end of the fan wiring

loom, leaving at least 75mm wire between the cut and

the plug. Retain the plug, protective sleeve and

grommet so that these can be fitted to the new fan
wiring during re-assembly. Crimp terminals are

MG.15.B2.02 - VLT is a registered Danfoss trademark
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MCD3000 Series

Cooling Fans: MCD3132 Step 5. Unclip the CTs and slide off the bus bar

Step 1. Disassemble the MCD3000 as described for
Identity Module replacement, Steps 1 to 3 (Page 18).

Step 2. Remove all remaining end caps & fan grills
from the left side of the MCD3000.

Step 3. Undo the screws (2) securing the bus bar

T
e

Step 7. Undo the screws (2) securing the left side

MG.15.B2.02 - VLT is a registered Danfoss trademark 3
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MCD3000 Series

||— AC.

!
Black

Red
|
-

AC —||

Step 8. Remove the left hand side panel by removing
the screws {4) securing the side panel to the base

$2.1NpPa20.d Juswaoe|doay jusauodwon

Step 9. Remove the screws (B) securing the fan

bracket. This will also require the loosening of output

bus bar T2.

Step 12. Replace the damaged fan.

reverse order.

Step 13. Fit the fan bracket in

from the end of

)

2

{

Step 10. Cut the crimp terminals

the fan wiring locm. New crimp terminals are supplied

MG.15.B2.02 - VLT is a registered Danfoss trademark
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MCD3000 Series

Cooling Fans: MCD3185 ~ MCD3800 Step 4. Unplug the control supply from the cooling fan

Step 1. Disassemble the MCD3000 as described for
Power Assembly replacement, Steps 1 to 11(Page 25)

Step 2. Undo the Power Assembly mounting screw (4)
and remove the lower power assemply. For models
MCD38600~380C0 is will alsc require removal of the

AC —

Black

Step 5. Replace the damaged fan on the fan
assembly and refit the Cooling Fan assembly in
reverse order.

MG.15.B2.02 - VLT is a registered Danfoss trademark 33
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Component Replacement Procedures

Darifit

MCD3000 Series

Power Transformer: MCD3007 ~ MCD3055 Step 4. Cut the wiring (MCD3007~3022 = orange,
purple, orange, MCD3030~3055 = orange, purple,
Step 1. Remove the lower front cover from the orange, white, white) running from the PT. Ensure
sufficient wire length is left in the MCD3000 to enable
connection of the replacement PT. Crimp terminals are

MCD3000,

Step 2. Remove the lower gland plate from the
MCD3000.

Step 5. Fit the new PT in reverse order.

Step 3. Undo the screws (2) securing the power
transformer and earth wire.
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MCD3000 Series

Power Transformer: MCD3075 ~ MCD3110 Step 4. Cut the wiring (orange, purple, orange, white,
white) running from the PT. Ensure sufficient wire

Step 1. Remove the lower front cover from the length is left in the MCD3000 to enable connection of

MCD3000, the replacement PT. Crimp terminals are supplied with

L th PT for thi i

Step 2. Remove the lower gland plate from the
MCD3000. Step 5. Fit the new PT in reverse ordler.

Step 3. Undo the screws (2) securing the power
transformer and earth wire.

MG.15.B2.02 - VLT is a registered Danfoss trademark 35

$21Npad0.ld Juawaoeiday uauodwon



Component Replacement Procedures

Darifit

MCD3000 Series

Power Transformer: MCD3132 Step 4. Unplug the white wires (2) running from the PT

Step 1. Remove the lower front cover and aluminium

Step 5. Cut the wiring (crange, purple, orange)
running from the PT. Ensure sufficient wire length is
Step 2. Remove the lower gland plate from the left in the MCD3000 to enable connection of the
XI‘}/ICDBOOO. ‘ ) replacement PT. Crimp terminals are supplied with the

Step 3. Undo the screws (2) securing the power
transformer and earth wire. . Step 6. Fit the new PT in reverse order,
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MCD3000 Series

Component Replacement Procedures

running from the PT. Ensure sufficient wire length is
replacement PT. Crimp terminals are supplied with the

Step 4. Cut the wiring (orange, purple, orange)
left in the MCD3000 tc enable connection of the

Power Transformer: MCD3185 ~ MCD3800

Step 1. Undo fixing screws (4) and remove front

cover.

Step 2. Undo the screws (2) securing the power

transformer and earth wire,

tep 5. Fit the new PT in reverse order.

S

) running from the PT

2

{

Step 3. Unplug the white wires

37

MG.15.B2.02 - VLT is a registered Danfoss trademark



Component Replacement Procedures

Darifit

MCD3000 Series

38

MG.15.B2.02 - VLT is a registered Danfoss trademark



MCD3000 Series

Schematics
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MCD3000 Series
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MCD3000 Series

Schematics
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MCD3000 Series
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MCD3000 Series

Schematics
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MCD3000 Series
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MCD3000 Series

Schematics
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MCD3000 Series

B Appendix

Typical Causes of SCR Damage

Overview

The reliability of the modern SCRs as used in the
MCD3000 Series soft starters is such that failures
attributable to faulty manufacture are almost nil. SCR
damage is almost always caused by external
influences. Often these influences can be identified but
in other cases the identification may prove difficult or
impossicle because the damaging event was
temporary in nature.

Typical causes of SCR damage

SCR damage is generally caused by one of three
mechanisms, overcurrent, overvoltage or
overtemperature. Before replacing damaged SCRs it is
important to identify the cause of damage if at all
possible. The following list details some of the
common problems.

Overcurrent

s  Cable fault on output of soft starter.

s« Motor fault.

+  Start current and/or start time exceeds the soft
starter ratings.

Overvoltage

s Power supply transient or surge.

+ Lightening strike on power supply.

«  Motor fault.

« Loose connection in power circuit, before or after
the starter.

« Power factor correction connected to the cutput
of the soft starter.

+ Qver corrected bulk power facter correcticn on a
lightly loaded system causing severe ringing
voltages.

Overtemperature

+ Blocked heatsinks or restricted ventilation.
» Faulty cooling fans.

+ Inadeguate ventilation.

s Excessive ambient temperatures.

Protecting SCRs

The SCRs used in modern soft starters are rugged
and provide reliable operation in most industrial
environments without the need for additional
protection. However the potential for SCR damage
can be reduced by use of semiconductor fuses and/or
line contactors.

Semiconducter fuses: Use of semiconductor fuses
reduces the potential for SCR damage caused by
shert circuits on the output of the starter. Note that
protection systems such as circuit breakers or HRC
fuses do not operate quickly enough to protect SCRs
from short circuits.

Line contactors: SCRs are mest vulnerable to damage
caused by overvoltage when they are in the off state
and have voltage applied to their input terminal. In this
condition the SCR is blocking the full line voltage. Use
of aline contacter 1o remove voltage from the SCR
input when the starter is in the off state eliminates the
chance of SCR damage due to overvoltage.

Note that when the soft starter is operating and the
SCRs are fully conducting the SCR is not blocking line
voltage and is thus immune to damage caused by
voltage fluctuations.
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Appendix

MCD3000 Series
Qutput Relay Compatibilty
Overview
The MCD3000 soft starter has three programmable 2. Some contactor brands have a volt free electronic
output relays (Output A, B, C). These PCB mount input (low voltage/low current). If this is available,
relays are often used for line or bypass contactor the MCD300C output relay can be wired directly
control. into this input for contactor control.

Recent advances in contactor design have lead to
many manufacturers using slectronic contactor cails.
Initially these coils may appear to mest the
specffications of the PCB mount relays. However, in CD3000 T Kim | ate | Al

some instances these electronic contactor coils have a OUTPUT 1 [ | | conTacToR

RELAY coL
high initial inrush current due to the internal switch
mode power supply circuitry. This can have a
damaging effect on the PCB mount relays if the
contactor cail is switched directly.

AN AZ

Solution

Before using an MCD3000 soft starter PCB mount
output relay for direct switching of an electronic
contactor coil, consult the contactor
manufacturer/supplier to see if this is advisable.
Certain contactor manufacturers (eg, Klochner
Moellor) state that you cannot use PCB mount relays
for direct switching of their electronic contactor coils.
If this is the case, there are two solutions:

1. Use an MCD3000 soft starter cutput relay to
centrel a slave relay. This slave relay can then be
used to directly switch the electrenic contactor
coll circuit.

MCD2000 T
OUTPUT K1A
RELAY

KiA KIM | A1
recavoor L [ &

A2
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MCD3000 Series

Remote Control Input failure

Overview

The MCD3000 soft starter can be operated in Local or
Remote mode. The operational mede is selected using
the LOCAL/REMOTE pushbutton on the front control
panel of the MCD3000.

In local mode the REMOTE LED is not illuminated and
the soft starter is operated using the Start, Stop, and
Reset operational pushiuttons on the MCD3000 front
control panel.

In Remote mode the REMOTE LED s illuminated and
the soft starter is operated using the four remote
control inputs. When a remote contrel input is closed
using an external contact, the asscciated remote
control input status LED is illuminated.

LH B :Ii ome M +— Numeric Display

Orcane

OSTAT  ORUN OTRIP OREMOTE

MENU A CHANGE
cance, I — gl 0¢

W ﬁ ﬁ i
REMOTE

«— Starter Status LEDs

<— Programming Butions

<— Operational Buttons

REMOTE CONTROL INPUTS
QSTRAT OSTOR  QRESET  OPAR.BET

<— Remote Control Input
Status LEDs

Cause of Remote Control Input failure

External contacts used for operating the remote
centrol inputs must be low current/low voltage types
{gold flash ¢r similar). These inputs are internally
powered by 24VDC and must only be operated by
external volt free contacts.

Application of external voltages to the

remcte control inputs will cause

equipment damage and necessitate
replacement of the Main Control Module.

Testing for Remote Control Input failure

When the MCD3000 scft starter is operated in Remote
made, the associated remote control input status LED
will illuminate when the input is closed using an
external contact. If the status LED does not illuminate,
damage has cccurred to the remote control input on
the Main Control Module.

This damage is caused by applying external voltage,
elther directly or indirectly (eg, induced voltage from
lightning strike) to the remote control input.

' ATTENTION
lla Darmage 1o the control inputs caused by

application of external voltages is not covered
by warranty.
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