A ety i
i B TR

227 gt

AT
fomi i 48 pomony

|G
| =
S.
a
=
L]
LL]
o

LOBLEY ST




1.0

2.0

3.0

40

6.0
7.0
8.0

9.0

Q-Pulse |d TMS1328

50

SPb lg'éy St Ipswich SPS - Eleé’rricol Swi’rchbodrd - OM Manudal

Pumpe 3 4P 33
CONTENTS

INTRODUCTION -

1.1 Operating Instructions

DESCRIPTION OF OPERATION
2.1 Mode Seléction

2.2 Manual Control
2.3 Automatic Control

CUBICLES

3.1 Main Switchboard
3.2 Termination Cubicle

‘3.3 Station Service Board

3.4 Spare Parts Cubicle

EQUIPMENT DESCRIPTION

4.1 Main Pumps
4.2 Sump Pumps
4.3 Vent Control
4.4 Level Control
4.5 Indication

SCHEDULE OF SPARE PARTS SUPPLIERS

ELECTRI CAL EQUIPMENT TECHNICAL INFORMATION

TEST SHEETS =

PUMPS

“AS CONSTRUCTED " DRAWINGS

Active 29/07/2015

Page 2 of 193



PP
INDICES 1-31
A4

oo

Ref No 35040
rAade in Norway

Il

o35 5311350400

Q-Pulse |d TMS1328

N
1

SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual

Active 29/07/2015

Page 3 of 193




SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual
J & P Richardson Industries Pty Lid

1.0 INTRODUCTION

These operating instructions cover the Ipswich City Council Lobley Street pumping
station B22 electrical equipment supplied by J & P Richardson Industries Pty Ltd in
September 2003.

1.1 Operating Instructions
Normal operation of the pumping station is in the automatic mode with control by
means of a Master Remote Telemetry Unit (RTU) which receives level signals from the

Level Measurement System in the wet well/Electronic Level Relays/Float Switches.

Manual operation control of the station is available by means of selector switches on the
motor control switchboard.
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SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual
J & P Richardson Industrics Py Lid

2.0 DESCRIPTION OF OPERAT. 10N
2.1 Mode Selection

The station can be operated either automatically or manually with mode selection being.
made by means of the mode selector switches mounted on each pump section of the
switchboard. These selector switches are designated with the following mode selections
AUTO-OFF-RUN.

2.2 Manual Control

Each pumping unit can be run in manual control from the motor control centre by: -

a).  Selecting the "RUN" setting on the "MODE SELECTOR SWITCHES". as
described in Clause 2.1.

b).  The pump will start immediately when “RUN” selected.

¢).  The pump will stop when “OFF” selected.

‘) , N.B. DO NOT LEAVE IN MANUAL WHILE STATION UNA TTENDED
2.3  Automatic Control

For automatic control of the station: -

S a). The "MODE SELECTOR SWITCHES" on the switchboard should be in the
j "AUTO" position.
b). The automatic Duty Selection is done via the PLC software. Refer PLC
SOFTWARE Scction for details. The total running hours of cach pump unit is
displayed on the hourmeter located on each pump section of the switchboard.
¢). The automatic starting, and stopping of the pumps is controlled by signals from
Master RTU.

- For NORMAL OPERATION, each of the pump selector switches should have "AUTO"
mode selected.

In the AUTOMATIC mode the selected Duty Pump unit will start automatically as
preset by the level in the wet well. In the event of the duty pump not being capable of
supplying enough flow to continue draining the wet well and the well level rises to a
second preset level, then the Standby Pump unit will automatically start, to provide
additional pumping. The supplementary pump unit also takes over for the respective
pump duty on the occurrence of one the Duty Pump unit failing.

L:\!sched\swbd\Swbd WP September 2003\B58428 MAN.doc Revision 0 - Datp: '
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SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual
J & P Richardson Industries Pty Lid

3.0 CUBICLES
3.1  Main Switchboard

This custom built sheetmetal cubicle is based on a free standing, front access with
bottom cable entry in accordance with FORM | compartmented concept to AS3139.1

CARE MUST BE TAKEN FOR ANY FUTURE ADDITIONS AND/OR REPAIRS
TO ENSURE SWITCHBOARD RETAINS VALIDITY OF TYPE TEST
CERTIFICATES., -

This cubicle contains the main isolator, protection equipment, motor starters,
electromechanical control devices, operator type controls, level measuring devices,
indicating devices, Telemetry equipment and terminals necessary to provide the required
method of operation. '

3.2 Termination Cubicle

This custom built sheetmetal cubicle is based on the freestanding, front access, bottom
cable entry concept containing terminals for termination of pump and control cabling.

3.3 Station Services Board
This custom built sheetmetal cubicle is based on the freestanding, front access, bottom

cable entry concept, containing circuit breakers whose purpose is to distribute power
throughout the station.

3.4 Spare Parts Cubicle

This custom built sheetmetal cubicle is based on the freestanding, front access, concept
containing spare parts required for the control equipment installed.

L:\!sched\swbd\Swbd WP Scptember 2003\B58428. MAN.doc Revision 0 Date:
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J & P Richardson Industries Pty Lud

4.0 EQUIPMENT DESCRIPTION
4.1 Main Pumps

The two 220kW & one 145kW Main Pump motors have Solid State Soft starting with
individual isolation achieved using a Moulded Case Circuit Breaker.

Protection of the motors is achieved by the use of electronic motor protection integral to
the Solid State Soft Starter.

4.2  Sump Pumps

The 1.5kW Sump Pump motor has Direct On Line starting with individual isolation
achieved using a Moulded Case Circuit Breaker.

Protection of the motors is achieved by the use of thermal overload relays in the motor
leads.

The Sump Pump motor- electrical indication is provided by indicators and associated-
selector switch located at the switchboard.

4.3 Vent Fans

The 0.3kW Vent Fan motor has Direct On Line starting with individual isolation
achieved using a Moulded Case Circuit Breaker.

Protection of the motors is achieved by the use of thermal overload relays in the motor
leads: .

"The Vent Fan motor electrical indication is provided by indicators associated selector
switch located at the switchboard.

4.4 Level Control
’ . The level system adopted involves the use of an Ultrasonic Level Detection System.

The level detection system provides a 4-20mA analogue signal that is used by the
Master RTU to control the operation of the main pump units.

The level system adopted involves the use of Electronic Level Detection Relays in
conjunction with Multitrode level probes. These relay contacts are used in the control
circuitry to control the operation of the main pump units.

L:\lsched\swbd\Swbd WP September 2003\B58428. Revision 0 Drage09/61103
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4.5 Indication

Indicating lights indicating motor operation and motor protection operation are located in the
respective drive sections on the switchboard.

) -

L:\!sched\swbd\Swbd WP September 2003\B58428. MAN.doc  Revision 0 Dagge09/6:103
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5.0 SCHEDULE OF SPARE PARTS SUPPLIERS - Queensland

A.B.B. KENT - TAYLOR
Unit 8 Fairfield Corporate Park
38 Tennyson Memorial Ave
Yeronga QLD 4105

Ph. (07) 3369 1311

AUSTRALIAN SOLENOID Co. Pty Lid.,

(Kraus & Naimer)

22 Brookes St.

Bowen Hills QLD 4006
Ph. (07) 3252 8344

BEP ENGINEERING PRODUCTS
Boundary St.

West End QLD 4101

Ph. (07) 3844 1711

BESTOBELL MOBREY
123 Boundary St.

West End QLD 4101
Ph. (07) 3844 1711

CONTROL LOGIC (Pepperl & Fuchs)
34 Thompson St. .

Bowen Hills QLD 4006

Ph. (07) 32529611

CONWELL TRADING (Electromatic)
52 Doggett St.

Fortitude Valley QLD 4006

Ph. (07) 3252 7850

CROMPTON INSTRUMENTS
8 Welch St.

Underwood QLD 4119

Ph. (07) 3841 1586

" EMSBY EQUIPMENT (Fuji/Saftronics)

L:\!lsched\swbd\Swbd WP September 2003\B58428. MAN.doc Revision 0
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27 Rodwell Street
Archerfield QLD 4108
Ph. (07) 3274 2566

FISCHER & PORTER
44 Cribb St.

Milton QLD 4064
Ph. (07) 3369 0811

GEC ALSTROM

Unit 5 Kingsford Smith Corporate Pk.
Theodore St.

Eagle Farm QLD 4007

Ph. (07) 3268 4344

GILBERT LODGE
1890 Ipswich Rd.
Archerfield QLD 4108
Ph. (07) 3277 6999

HAYMANS ELECTRICAL
65 Spine St.

Sumner Park QLD 4074
Ph. (07) 3376 7333

HEINEMANN

11 Wandoo St

Fortitude Valley QLD 4006
Ph. (07) 32523612

MULTITRODE

130 Kingston Road
Underwood QLD 4119
Ph. (07) 3808 4011

N.H.P. Electrical Engineering Products
(Sprecher & Schuh)

25 Turbo Drive.

Corparoo QLD 4151

Ph. (07) 3891 6008

NILSEN ELECTRIC
11 Ross St. -
Newstcad QLD 4006
Ph. (07) 3257 1313

PACIFIC DATA SYSTEMS PTY LTD (Datataker)
85 Lewis St.

Buranda QLD 4102

Ph. (07) 3391 5077

SCA DISTRIBUTORS (Component Resources)
178 Wecker Road

Mansfield QLD 4122

Ph. (07) 3849 5077

SCA DISTRIBUTORS (Component Resources)
178 Wecker Road

Mansfield QLD 4122

Ph. (07) 3849 5077

_ SCHNEIDER AUSTRALIA

9 Greystone St.
Tingalpa QLD 4173
Ph. (07) 3890 2112

SIEMENS
9 Parkview St.
Milton QLD 4064

DpigDRQH A8
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6.0 ELECTRICAL EQUIPMENT TECHNICAL INFORMATION

LaAlsched\swbd\Swbd WP September 2003\B58428. MAN.doc._ Revision 0
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-- SE Upstream Selectivity
breakers.

SE series provides enhanced
selectivity.

3:1 ratio between upstream &
downstream MCCB's.

Ics rating is 75% of lcu.

It switch to assist in
obtaining total selectivity.

True RMS monitoring.

Electronic trip unit with Long,
Short and Instantaneous
adjustments.

Adjustment range 50 - 100%
of nominal current rating.

Standards IEC947-2/AS3947-2.

Ampere

rating Min Max Cat. No.
1000 500 1000 XS1250SE 1000 3FC
1250 625 1250 XS1250SE 1250 3FC
600 800 1600 XS1600SE 1600 3FC

Ampere
rating Min Max Cat. No.
1000 500 1000 XS1250SE 1000 4FC
1250 625 1250 XS1250SE 1250 4FC
1600 800 1600 XS1600SE 1600 4FC
Description Height ') Width Depth kg
XS1250SE 3 pole 370 210 120 22
XS1600SE 3 pole 370 210 140 27
XS1250SE 4 pole 370 280 120 28
XS1600SE 4 pole 370 280 140 35

]- w—( 5—4——-0— -

JEIEIS) .

: ! |

} l:! H

| E

!

Sxid=bi=) |

Q-Pulse |d TMS1328

Active 29/07/2015

AC use

Model lcu
XS1250SE 65 kA
XS1600SE 85 kA
Description

Ground fault trip
Pre-trip alarm
Fault indicators
Special LTD curves

Chassis (MHC, UHC) %)
TemCurve
Residual current relays

IEC 947-2

BS EN 60947 Part 2
VDE 0660 Part 1
AS 3947-2 Australia
NEMA USA

Ics Voltage
49 kA 400/415Vv
64 kA 4007415V

Code

LSIG

LSIP

Fl

ASTA/UK, Aust. standards
Marine

LR/UK

AB/USA

GL/GERMANY
BV/IFRANCE

Notes: ') Height exciudes attached busbar.
?) For XS1250SE only.

Page 17 of 193



Connections and mountings

Rear-connection type (RC)

Flat bar stud

Breaker

.'

N4

Mounting angle
(not supplied)

|

Conductor {not supplied)

Applicable breakers
Horizontal ') XS1250, XV1250NE

Vertical XS1600, XS2000NE
XS2500NE.

Notes: The arrangement of the flat bar can be made by the user.
If not specified the horizontal arrangement will be supplied.

') Vertical arrangement also available on request, contact NHP for details.

Q-Pulse |d TMS1328

Active 29/07/2015
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Motor operators for XS1250,

(1000A and 1250A) NE & SE types

Outline dimensions (mm)

Front connected (standard)

MCCB accessories

Drilling plan

3P 4p
L Y 14 a1 U | S —
13 i S— | |
L : | [ I
IR Ed [3 ¥ Lock plate 1 L. L, PO
HEEE = f ST
21 % -q1: P i !
27 : i
i 4 i 2
e Y48 8 | . : |
a E ~ v ASL o i
ASL = A 2 g i |
T b o ; ! !
Contro! i . : &
crcut terminal {7 _E.a_‘l‘ L 18 . !
e aa s} H ~ " ~ : i
: e - r(; TN [
P& G SR ~ s ! i N
= 1$] 1% - f # ===~ ¢ ; 70 AN}
& (4 [+ 2| | L__l © ® :
i :| ’ [ R A H-:: Mmaxgii_45 14l | 29 \M8 Mounting screw
i : - lzaizatzal } '
! 45 ! 070 ! 242.5
14 105, 175 Canductor T
210 280 j wigth.max
N |
Rear connected (optional) Panel cutout
Drilling plan
M8
Mounting plate Mounting screw ... .__4P e -—
bud SN
N Insulator - 3p - e I i
ﬁ JEOS N
- b i : i
bF ; ; o
b il
ASL * , ASL i b1
R . Y
[
| Y Softplastc tubing ¢ 50 I .
- \  to be proviced on center pole .
% ang neulral pale ot veriical a4 ——EE e
. .ea2s A k”lgrrt-.mal fyne torinsuiation
"-.\ Panel cut out dimensions
1SHug can te turaeg shown give an allowance
Note: inthe standard selection mode, both terminals on the ling side of 1.0mm around the

and+the load side are in the horizontal direction.

(optional)

Auxihary ciscud
Jermunal
~ 187

b
i

ras

ASL

Mounting block

motor operator frame.

Drilling plan

Mauntirg angle

T MI0
Mgunting screw

ASL: Arrangement Standard Line
l: Handle frame centre line

Q-Pulse |d TMS1328

Conductor
width max__

Active 29/07/2015

Page 20 of 193



.{;’

Motor ope

TL630ONE, TL8OONE, TL1250NE

Outline dimensions (mm)

rators for XS1600 NE & SE types,

MCCB accessories

Front connected e . aP 2., v
L3 L
(standard) | Insuiator
> | Edi5dR0dEEE ol
1 +| ]+ | 1o] o] |+ 8 Lock plate i
N . 51® - - '
h 166 2 Mounting angle
] il g @
i ° a e N
ASL v;‘: ~ - ASL
| i g .
Controt -—E———i OI ! 18
cirguit terminal H 3] ~ _,.;___
: P - i
1 H —— g
51 & '§é i i 1 \
. 3 B
| |-e ©E §; mas 9if 45
1 I——l 21 33 U Mg Mouning scex
a5
RER]
! 140
210
Rear connected Drilling plan
(Optiona I) Mounting angle 4P
3P
/ ;
o
— e . ==
Mounting screw i 4‘ I
i L s
4 —o1 n| ! b -
ASL 3 " ast | P
- | T
s B | | B
GRS : :
L —p -
=l 8 2
Conguctor
wnmn,m_ax
Draw out .
(optional)
. Oraw-out handie itemovable) 5ir5 10raw-aul;
T T _1Dssconneciear
Breaber tuing screw ; {Test)
Accessory %P ’ I (Cennecied)

conrection block

iZ
/_M%mng hote
¥

1
i

i o w

&

ast_ b 11 _ -
—
i
|

o 4
26 Jod(max.) 28 150 ] 220
T T +
28 1 370tmax ) 28
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ASL: Arrangement Standard Line

H:

Handle frame centre line
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Motor operators for XS1600 MCCB accessories
TL630NE, TL80ONE, TL1250NE

Outline dimensions (mm)

Front connected (standard)

Drilling plan

4P
ar
e b-id
< _*'_ I .
! Ll g
| o 2
ASL | i <
1 T T
: : H ) =
| . - 3 .
N SR S v,
$9 70 : 168
b - e
Panel cutout dimensions shown give an allowance of
1mm around the motor operator frame.
Draw out .
Driiling pian
AP | S———
3P O | CR—
Mounting hole 210 i 12581, 1825 (4P) :
12 T " l ]
’ 225 {3P) $12
;i
- ’ :
f LA S L e ~
\ Ihs ; - | £ |) | £
— : ' : : ! ! ;
i :
\ + |+ I -
| L .
AsL ! ! ! . ASL : |
! | I ! :
‘ . . ol ™
1} ! . i o i ~
S “, g | IS ; ?) ' L
-
< N ﬁ‘i '\‘_;;w: = o :_:(:i?:i_—.é;l7 Ly —L:_E-
15 b Lo . —_ : | H 1
; S T a qam \ Lo a5 i
t 7 Jonduct — = : '
Contuarar ofro o] | oo s e

Mounting angle

ASL: Arrangement Standard Line
H: Handle frame centre line
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Description

Nechanical inter

MCcCB

XS-XH-XV-TL400CH/NJ/PE/PJINE/SE/XH250PS-TL250N)
XS-XH-XV630-800C JINJ/F JINE/PE/SE
XS1250SE-XV1250NE

XS1600SE/TL630-1250NE

XS-XH-XV-TL400CH/NJ/PE/ JNE/SE/XH250P)-TL250N)
XS-XH-XV630-800CHNS/PINE/PEISE
XS1250SE-XV1250NE

XS1600SE/TL630-1250NE
XS400CJ-XS1600SE/TL400ONE-1250NE

Anti-clockwise handle kit XS-XH-XV-TL400CJ/NJ/PL/P JINE/SE/XH250P)-TL250N)
Anti-clockwise handle kit XS-XH-XV630-800C JINJ/PJINEIPE/SE
Anti-clockwise handle kit - X$1250-1600NE/SE TLS30-1250NE

XS-XH-XV-TL400CJ/NJ/PE/PJINE/SE/XH250PJ-TL250N)
XS-XH-XV630-800C JINJ/PJNE/PE/SE

Rear beamn 3 Pole
type 3 Pale

3Pole

3 Pole

Cable mechanism
Cable type Cable mechanism

Cable mechanism

Cable mechanism

Interlocking wire (1.5m)
REH wxtendoed bhandle spossors
Variable
depth type
(IP 40)
Note: Clockwise handles available. Contact NHP.
TLIC extanded handle oparators
Variable IP 65 handle kit
depth type IP 65 handle kit
(IP 65) IP 65 handle kit

Panel
mount type
(IP 55)

XS51250-1600NE/SE-TLE30-1250NE

XS-XH-XV-TL40OCI/NI/PE/PJINE/SE/XH250PJ-TL250N)
XS-XH-XV630-80u0 I/NJ/PJINFIPE/SE
X51250-1600NE/SE - TLE30-1220NE

Note: L + F locks available. Refer NHP.

Mandie ook

Non captive type

Ferminat covaers (5 pole, Giv

Front  For busbar connected MCCB's
For cable connected MCCB's

For busbar connected MCCB's
For busbar connected MCCB's

Note: For other options refer NHP.

litarpale barters

Not in kits. Order as required.

Note: ') Factory fitted only.

Q-Pulse Id TMS1328

XSH30UJ-XS1600SE-TL530-1250NE

XS-XH-XV-TLA0OCI/NJIPE/ JINE/SE/XH250P - TL250N)
XS-XH-XV630-800C H/N.FJINE/PE/SE
X51250-1600NE/SE-TL630-1250NE

o

ot
i

XS-XH-XV-TL400C NP0 JiNE/SE/XH250P)-TL250N)
XS-XH-AV-TLA0OCIINJiPE/P 3iNE/SE/XH250P)-TL.250N)
XS-XH-XV630-800C J/M YT LNZ/PE/SE
XS1250-1600NE/SE TLE3D-1250NE

XS400CJ-XST1600SE/ L 4110 NE-TL1250NE

Active 29/07/2015

Cat. No.

UXKC0002B
UXKC0004A
UXKC0006D
UXKCO0026C
UXKC0021B

" UXKC0022B

UXKC0023B
UXKC0024B
UXKC0020A

XFHA34
XFHA46
XFHA49

TLKA34
TLKA46
TLKA49

TFJ34XU
TFJ36XU
TFJ38XU

2A2272BAB

UXKBO0006A
UXKBO0002A
UXKBO0003A

2H1413DAA
2H1415DAA
2H1417DAA
2H1419DAA

UXQHO004A

Cable mechanical
interlock

XFH handle operator

Handle
(UXKB)

padlock

& REY
B
NN

Terminal cover
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Easily fitted using supplied hardware.

- Low resistance connection.

-+ Moulding constructed from UL approved glass filled polyester.

. Polycarbonate terminal cover supplied as standard.

.1 Assembly bolts directly to module gear plate.

- Lowest watts loss and temperature rise.

- Silver plated contacts with domed face for increased contact

pressure.
Current
rating (A) MCCB
12 XM30PB
100 TL100EM/100F
125 XH125NJ
250 XH250NJ
250 X5400/250
400 X85400/400
800 XS630/800

Vertical type
Cat. No.

UPX330M
UPX3100F
UPX3125
UPX3250
UPX3425
UPX3440
UPX3800

Horizontally mounted versions are indent items, please refei to NHP.

(NHP part prefix for horizontal types is "HBC3")

caL

TEMP_.G MO UNTING HOLES
€ 5072 PLACES

MCCB ARFANGEMENT i "
STARDARD LiNE L

..
LT APPRG A

TTX$125 MCUNTING HCLE

IETEE
{

3
(53
TEMPLUS MOUNTING HOLES o o 350 —.
0502 PLACES AN
=== | — _— )
= ~ R
e i — 3 :
i

925

MCC8 ARRANGEVENT l S, __}_.

STANDARD LiNZ

"2 HCLES TAPPED M4

XS/HZ50 MOUNTING HOLET : \

TEMPLUG MOUNTING HOLES

Vertical TemPlug MCCB

051 27 PLACES

|
1
() X

) ! ‘ |

!
MCCB ARFANGEMERT | .
e m ~LA5L

SianUAHD LINE . i

mi e

| . ;"2 MG TAPPED HOLES
(—-45}0 ,’I‘
——— -4 £ T
]

I i
e e e e — i
= !
o i
fwa s ]

TEMPLUG MOLTING HOLLS

250 TaT PLAlLS

VOCR ARTANGIMINT
STANDARD LINE |

1APPET B T RS H
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XS630 and XS800 series thermal magnetic type

1) Adjustable range 63 - 100% of nominal current rating.
QO Standards AS 2184/AS 3947-2.

1 Adjustable thermal, fixed magnetic type.

U Max. voltage (INSUL) 690V.

XS630CJ (45kA) 3 pole

Ampere

rating Min Max _Cat. No.

400 250 400 | XS630CJ4003
630 400 630  XS630CJ 6303
630 Non-Auto (9.6kA for 0.3sec) *) XS630/NN3 )

XS630NJ (65kA) 3 pole
400 250 400  XS630NJ 4oo 3

630 400 630 XSG30NJ 530 3

XSSQONJ (65kA) 3 pole 3) S
800 7 500 800 o XSSOONJ 800 3

800 Non-Auto (9.6kA for 0.3sec) }) XS80ONN3Y)

Dimensions (mm)

Description Height?) Width . Depth kg
XS630NJ/CJ 3 pole 273 210 103 9.0
XSB0ON 3 pole 273 210 103 94

(T
T
-

)
u!
)
~
— ..

Notes: ') Load-break isolating switch only - no short circuit protestivn.
?) Height excludes attached busbar.
%) For stocked 4 pole models
‘) MCCB's only.
Short time rating.
°) Poles is series.

Q-Pulse Id TMS1328 Active 29/07/2015

Short circuit capacity

Model e

XS630CJ 45 KA (AS 2184)
XS630NJ 65 kA (AS 2184)
XS800NJ 65 KA (AS 2184)

Voltage
415V 50Hz
415V 50Hz

415V 50Hz

Refer to ratings chart at the front of this section.
For ratings to AS 3947-2 and AS 2184, and lcs/lcu.

DC use 1IC *) Volitage
XS$630CJ 40 kA 250V DC
XS630NJ 40 kA 250V DC
XS800NJ 40 kA 250V DC
Product extensions

Chassis (MHC, UHC)
TemCurve N
Residual current relays

Base standards Approvals

IEC 947 2 ASTAJUK, Aust. standards
BS EN 60947 Part 2 Marine o
VD_E_Q@BO Part 1 NKMJAPAN
AS 3947-2/Australia  LR/UK

AS 2184-1990/Australia®)  AB/USA o
NEMA USA GL/GERMANY

ANSI C37 ‘13/USA BV/FRANCE _
JIS C 8372/JAPAN DNV NORWAY

JEC 160/JAPAN
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Rear-connection type (RC)

Bolt stud
Horizontal (standard)

Terminal screw
Breaker

I mounting screw é Conductor

(not supplied)

%

Batsud _Bz:Jr stud

fixing bolt

— Assembling plate

Can be changed
by the user

Applicable breakers

MCCB accessories

Flat bar stud
Vertical

Ereaker
imounling screw

Breaker

imounting screw Termina! screw

Batstud i
fixing boit
: Mounting angie
(not supplied)

. Conductor
_+  (not supplied)

¢ Terminal
surew

Conductor (not supplied)

Applicabie breakers

‘2 XE series _ d XH series Horizontal ') X81250, XV1250NE
XE225NC XH160, XH253, XH400, Vertical  XS1600, XS2000NE
£ XS series XHO30, XHU0. XS2500NE.
XS8250, XS400 J XM series i
XS8630, XS800. XM30PB.
Notes: The arrangement of the flat bar can be made by the user
If not specified the horizontal arrangement will be supplied.
') Vertical arrar.gement also available on requesi. contact NHP for details.
Page 28 of 193
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Types of connections and mountings

Plug-in Type

Switchboard use

Plug-in
mouniing block

Mounting angie
{nol supplied)

Conductor

Auxiliary circuit
terminals
(Mounted on
breaker body. Terminal leads for

Not applicable to; b
nternally mounted ™
XM30P8 Y

accessories

Swilchboard side
control lead

Types of plug-in mounting biocks for’
switchboard use

Series Breaker Pole Type
XS  XS125C  2,3.()4  XDM2
XS125NJ _
XE225NC 3, (4 XDM3
XS250N
XS400 3, [7]4 XDM4
XS630 3[04 XOM6
'Xs800 3,14 XDM6
XS1250 3,04  [JXDM8
XH  XH125 3,4  xoM2
XH160PJ 3, (04 XDM3
XH250P 3 04 XDNid
XH250NJ 3, [04 XDM4
XH400 3,04 [)xome
XH630 3, 4 [0 xOM6
XH800 . 3 [JTDM-1DR
XM XM30PB -

IP 20 degree of protection and safety trip ') are available for

~ 7 (not supplied)

MCCB accessories

7‘ Terminals
. Conductor
i
|

Warning

Secure the conductor with the correct
nut and washer to ensure full contact of
corduclor with terminal on the plug-in
mounting block, so that the sieel stud
boit 1s not used as the current path.

XS125

XH125
Auxiliary circuit
terminals
(mounted on the
plug-in mounting
block)

{Contact NHP for
details)

Plug-in type

Degree of protection [i]
The degree of protection provided by the mounting biocks for

plug in type TemBreak is IP 20 as defined in IEC Pub 529

Standard Safety Trip (Trip first plug-in mechanism) indent.

— The breaker will trip automatically if it is withdrawn while
still in the "ON" position. [t is not possible to “plug-in’ the
breaker when it is in the "ON" position.

plug-in type breakers, for switchboard and distribution beard use.

Note: ') Available on indent only,

Q-Pulse |d TMS1328
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)
o
g..
3
24}
23
:

X8400 series thermal magnetic type
] Adjustment range 63 - 100% of nominal current rating.
) Standards AS 2184/AS 3497-2.

i1 Max voltage (Insulation) 690V.

‘J Adjustable thermal and magnetic trip.

XS400CJ (35kA) 3 pole

Ampere

rating Min Max Cat. No.
250 160 250  XS400CJ2503
400 250 " 400  XS400CJ 4003
400 Non-Auto (SkA for 0.3sec) ~ XS400NN37)
XS400NJ (50kA) 3 pole

250 160 250 XS400NJ 250 3
400 250 450 XS400NJ 400 3

Dimensions (mm)
Description
XS400CJ/NJ

... . ._Height Width  Depth kg
3pole 260 140 103 4.7

.
[,

Notes: ') Load-break isolating switch only — no protection.
%) MCCB's only.

Active 29/07/2015

Short circuit capacity

Model [/ Voltage
XS400CJ 35 KA (AS 2184) 415V 50Hz
XS400NJ 50 kA 415V 50Hz
DC use e . Voltage
XS400CJ 40 kA 250V DC
XS400NJ 40 KA 250V DC

Refer to ratings chart at the front of this section.
For ratings to AS 3947-2 and AS 2184, and Ics/icu.

Product extensions

Chassis (TemWay, MHC, UHC)
Té(iwc_::uf\)e

Reé_idg_ql current relays

Base standards Approvals

IEC 947-2 _ ASTA/UK, Aust. standards
BS EN 60947 Part 2 Marine
VDE 0660 Part 1 NK/JAPAN .
AS 3947-2/Australia LRIUK i
AS 2184-1990/Australia ?) AB/USA L
NEMA USA © GUGERMANY =
ANSI C37. 13/USA BV/FRANCE
JIS C 8372/JAPAN DNV NORWAY |

JEC 160/JAPAN
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Connections and mountings : MCCB accessories

Front-connection type (FC)

Compression terminals Attached flat bar

Breaker
mounling screw

Terminal screw

Breaker

L
mounting screw \ i'f“

O —

Terminal screw size and |

!
i ) ;
' Compression terminal |
' i

i and bar ~ i -
l .
~1

standard torques P
(refer to page 9-8 to 9-9) \ // Terminal screw size T -
~ / and tightening torques

(refer to page 9-8 to 9-9)

Types of terminal screws (Compression termiia! and bar)

' Breakers and screw size
XE series XS series XH series
(Economical) (Standard) (High-fault level)

Pan headed screw
XS125CJ M8 XH125NJ M8
XS125NJ M8 XH125P) M8

@R

Hex socket head bolt

XE225NC M8 XS250NJ M8 XH250NJ M8
XH160PJ M8

X3400 M10 TL250NJ  M10

XH400 M10 TL400NJ  M10

XV400 M10 XH250PJ M10

q@e

Q-Pulse Id TMS1328 . Active 29/07/2015

XM series
(Motor protection)

XM30PB M5
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Connections and mountings MCCB accessories
Rear-connection type (RC}

Bolt stud Flat bar stud
Horizontal (standard) ’ Vertical
Terminal screw Urcane! Brea
. reaker
Breaker ,maunting screw jmounting screw - ,Terminal screw

-

[ mounting screw g Conductor N 4
5
™

\ RN Assembling plate ey
6] (not supplied) 9\ N N g p \
< s .

Baistud

Bat stud fixing bolt

fixing bolt

L¢3

Mounting anglé
{not supplied)

———- Assembling plate

e © Conductor .
(nol supplied) :

o

Can be changed
by the user

screw i
Conductor (not supplied)

Applicable breakers Applicable breakers
1 XE series 1 XH series Horizontal ') X$1250, XV1250NE

XE225NC XH160, XH250, XH400, Vertical ~ XS1600, XS2000NE
1 XS series XHB30, XH800. XS2500NE.

XS250, XS400 4 XM serizs _

XS8630, XS800. XM30PBE.

Notes: The arrangement of the flat bar can be made by the user.
If not specified the horizontal arrangement will be supplied.
‘) Vertical arrangement also available on request, contact NHP for details.
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Types of connections and mountings MCCB accessories

Plug-in Type
Switchboard use

I

- Terminals
/ /
..., ;Conductor

Plug-in J
mounting blnck

Mourding angie I ' T
(not supphed)

Warning
Svcure the conductor with the correct
nul and washer to ensure full contact of
conduclor with termina! on the plug-in
ngunting block, so that the steel stud
bolt1s nul used as e current patl.

Conductor
not supplied
{not supplied) X125
Augiliary circuit XH125
Auxiliary circuit
terminals

{mounted on the

Not applicable to; plug-in mounting

i
i*

internally mounted ™

terminals
{Mounted on
breaker body.

XM30PB accessories . :)gl::()acl NHP tor
Swilchboard side delails)
control lead o
Types of plug-in mounting blocks for Plug-in type
switchboard use . ction ]
Seri Break Pole Oegree of protection
veries reaker ole Type The degree of protection provided by the mounting btocks for
XS X8125CJ 2,3,[04 XDM2 plug in type TemBreak is IP 20 as defined in IEC Pub 529
X31_2.5N;‘~ » . v o Standard Safety Trip (Trip first plug-in mechanism) indent.
XE225NC 3, {4 XDM3 —~ The breaker will trip automatically if it is withdrawn while
still in the "ON" position. It is not possible to “plug-in’ the
XSZSONJ B . breaker when itis in the "ON" position.
XS400 3,14 XDM4
XS630 3,14 XDM&
XS800 3,4 XDM6 '
— e I T . . ,
XS1250 3, (14 (1] XDM8 Application table (up to 100A frame)
XH X125 Sy oms T Breaker IP cover code Pole Qty Req.
O : e . XS125 IP 20 2,3P 1=2
H1 3 M :
XH160PJ _.:_,EM - XDM3 e e XH125
XH250PJ 3, 4 XDM4
XH250NJ 3, [[4 XDM4
XH400 3, 04 () XDM6
XHB630 3, 4 (] XDM6
XH800 3 (t) TDM-1DR
XM XM30PB

IP 20 degree of protection and safety trip ') are available for
plug-in type breakers, for switchboard and distribution board use.

Note: ') Available on indent only.
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PCL XL error
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XS125 series

J Adjustment range 63 - 100% of nominal current rating.
1 Standards AS 2184/AS 3947-2.

) Adjustable thermal and fixed magnetic trip.

U Max. voltage (INSUL) 690V.

XS8125CJ (18kA) 3 pole

Ampere

raing ~~  Min  Max  Cat No. e
20 125 20  XS125CJ203 -
32 20 32  Xs125CJ323
s0 32 50 XS125CJ 50 3

63 a0 63 ' Xs125CJ633
100 63 100  XS125CJ 100 3
125 80 125 XS125CJ 125 3

125 Non-Auto (1.8kA for 1sec) XS125NN 31) ¢)

XS125NJ (30kA) 2 pole

"~ Ampere

rating Min Max Cat. No.

20 12.5 20 XS125NJ 20 2

32 20 32 XS125NJ 32 2

50 32 50 XS125NJ502
63 40 63  XS125NJ632

100 63 100 XS125NJ 100 2

125 80 125 XS125NJ 1252
XS125NJ (30KA) 3 pole
20 125 20 XS125NJ203
T o o e

50 32 50 XS125NJ503
63 40 63 ~ XS125NJ 63 3
e R e

125 80 125 XS125NJ 1253
XS125NJ (30KA) 4 pole

20 125 20  XS125NJ204
2  20. 32 XS125NJ 32 4

s0 32 50 T UXS125NJ 504
oL ST e

, 10 63 100  XS125NJ1004
| 125 80 125 XS125NJ 125 4

Notes: ') MCCB's only.

) Load-break isolating switch only—no overload vur short circuit protection.

Y Poles in series.

‘) Short time rating. Refer rating chart for technical detaits.
2 pole models use a 3 pole body with centre pole disabied.

Special generator protection MCCB's available —~

magnetic setting.

Q-Pulse |d TMS1328

low instantaneous

Active 29/07/2015

Dimensions {mm)
Description

Height Width Depth kg _

XS125CJ 3 polé 155 90 86
XS125NJ 2pole 155 90 86 1.3
XS125NJ 3 pole 155 90 86 1.3
XS125NJ 4 pole 155 120 86 1.58
e
! 2- e - ~ . - |
| e |
| ! |
| : %
o ! i
' = | !
! o E |
: U ] y
i ]
Short circuit capacity
Model Ic Voltage
X5125CJ 18 kA (A52184) 415V 50Hz
XS125NJ 30 kA (AS2184) 415V 50Hz.
DC use . c Y Voltage
XS$125CJ 10 kA 250V DC
XS125NJ 15 kA 250v DC

Refer to ratings chart at the front of this section.
For ratings to AS 3947-2 and AS 2184, and lcs/lcu.

Product extensions

Chassis (TemWay MHC, UHC)

Panelboards (TPX)
TemCurve

Base standards

 IEC 947-2

BS EN 60947 Part 2
VDE 0660 Part 1

AS 3947-2/Australia

AS 2184 1990/Australia *)
NEMA USA -
AN I Ca7. 13/USA

JIS C 8372/JAPAN

JEC 160/JAPAN

Approvals

ASTA/UK, Aust. standards
Marine

NK/JAPAN

LR/UK

AB/USA o
GL/GERMANY
BV/IFRANCE
DNV NORWAY
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Front-connection type (FC)
Compression terminals

Terminal screw

Breaker _
mounting screw_"\

Terminal screw size and
standard lorques
{refer to page 9-8 to 9-9)

MCCB accessories

Attached flat bar

Breaker

mounting suew—?\

Terminal screw

Compression terminal
and bar

Terminal screw size

and tightening torques
(refer to page 9-8 to 9-9)

Types of terminal screws (Compression terminai aad bar)

Breakers and screw size

XH series
(High-fault level)

XH125NJ M8

XE series XS series
(Economical) (Standard)
Pan headed screw
X$125CJ M8
XS125NJd M8
@ XE225NC M8 XS250NJ M8
S J . XS400  M10
u ) XH400  M10
& XV400  M10
Active 29/07/2015

Q-Pulse |d TMS1328

XH125P) M8
XH250NJ M8
XH160PJ M8
TL250NJ  M10
TL40ONJ  M10
XH250PJ M10

XM series
(Motor protection)

XM30PB M5
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Connections and mountings _ MCCB accessories
Rear-connection type (RC)

Bolt stud

Breaker
mounting screw

Mounting plate

Conduct {not
supplied

Applicable breakers
0 XS series
XS125CJ, XS125NJ

). XH series
XH125NJ, XH125PJ

Page 39 of 193
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TemBreak XS125CS, CJ, NS, NJ, XH125NJ, TL30F MCCBs

ASL: Arrangement Standard Line

Outline dimensions (mm)

Front connected (standard)

Interpale barrier

H:

Handle frame centre line

Note: XS125NS 1 pole only

Drilling plan

remavable .
» (i )3 ¢ Mounting hole N
_ ,_ 3 P P
30_I ) i _[l/!T 5 MBstrew {ZL—: g \ M
! 1 i °f T N (3 7 ,'
Bl | < : . ’ o P S
) @EeEEre e e EnEEEET
. ) o L JINES co ; :
ast o mgE 1| S ast  {max) i i i
E@ E i i - N = el e '—I-fﬂ
) v i o : '
) ] H I i H ' f i : . i
i A R Do ! : _L
sl R I e S e ] Led—
! , T I A . ;V' —H}"""'\-dew [ :,12 J l—#—?’r\-"}
| GOJ | by J.J L i ;!: [37_{33_ Mounting screw 1_.39_! b_o_; ‘\d,m x07
! o i i Tapped hole
s o Lse i e ] pe
i ! IR
W 20 4l 58]
R ST
Rear connected (optional) > Drilling plan Panel mount
- , e N
Mounting plate P : [P - o
ounin. 2P 3P
Insutated siud block ; |
!T/n | | P
A - W
i — - g [
b - ; ‘ S
o S 0 £St| loe 3 o il ikt
Ca o =7 & ik ks B S E R
VRTTE el Es N Nk
SR, - K- - Y b
EooH N foio ot 218 RRE
{ + M8 screw 30,3 30, ' 2]
B / M4 X0.7 e
Tapped nole  Panel cut out dimensions
S shown give an allowance

n
«Q
—
Details for ASL o ~
cenneclion ! = e
M6 b u:.'1 !
. 1 o
\Mcunung T
i\] scew NN B
K N 135 22.21% 50 8
22, 1Conductor widih | 121 J Mounting screw
| LY B L2203

Q-Pulse Id TMS1328

/ @5 for accessory wiring when necessary

Mounting block

“ of 1.0mm around the

handle escutcheon.

Drilling plan

5 p -
-__99_.1 N x
: 3
69 YR -H %
¥ R Lt—
(ptgthy U‘liﬂ.'-l"f 15(max.)
lofizlia] [2nénendt -,
. 4 le | !
ASL 2 gl o
: ¥ 3
lo | !
b P
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Types of connections and mountings MCCB accessories
Plug-in Type

Switchboard use

Terminals

p
/

,./ - /Conductor

H R

=t

Plug-in
mounting block

e
c;?

Mounung anuie
(not supplier)

Wairning

Secure the conductor with the correct
nut and washer to ensure fufl contact of
conductor with terminal on the plug-in
mounling biock. so that the steel stud
balt is not used as the current path.

Conductor
~(not supplied)

XS5125
Auxiliary circuit XH125
terminals Auxiliary circuit

terminals

{Mounted on
breaker body.
Not applicable to:

(mounted on the
plug-in mounting

Terminal leads for

f

internall nted ¥
Switchboard side details)
control lead
Types of plug-in mounting blocks for Plug-in ty_pe
switchboard use . . B
Seri Break : ] Degree of protection U’ ]
ceres. Breaner . Pole - Jhpe The degree of protection provided by the mounting blocks for
XS X$125CJ 2,3,[J4 . XDM2 plug in type TemBreak is IP 20 as defined in IEC Pub 529
XS125NJ e o Standard Safety Trip (Trip first plug-in mechanism) indent.
XE225NC 3,014 XDM3 _i The breaker will trip automatically if it is withdrawn while
. still in the “ON" position. Itis not possible to “plug-in’ the
XS250N/ o R breaker when it is in the "ON" position.
X8400 3,04 XDM4
XS630 3,[4 XDM6
fXSSOO : 3,4 XDM6
XS1250 3, ()4 0 XRISMEBM o Application table (up to 100A frame)
XH XH195 3 a XOMo Breaker IP cover code Pole Qty Req.
XH16 . IR XS$125 IP 20 S 2.3P 1=2
160PJ 3, 14 o XDM3 o XH125
XH250PJ - 3,4 XDM4
XH250NJ 3, 4 XDM4
XH400 3, (14 [f] XDm6
XH630 3 4 (] XOM6
- XH800 3 ] TOM-1DR
XM XM30PB

IP 20 degree of protection and safety trip ') are available for
plug-in type breakers, for switchboard and distribution board use.

Note: [i]') Available on indent only.
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NC100FW

Q-Pulse |d TMS1328

NV32FW
(clip in)

NC200FW

- s
e O e T
FIAGT NGIeTY

O Ratings from 20 to 200A

D Front (FW) or stud/front (SFW) versions

D Complies with BS88

Rating (A) .__Fuse link to suit Cat. No.
) 50— ST NN—é o NV20FW
32 NNS NV32FW
63 " NES NV63FW
o ’—2'0—“'_—"* N’\IIT N20FW
YR T UNTIA N32FW
83 NTIA NTIS N63FW
~ 100 NTIA ) NTIS ) N100FW
NOS ') NTCP
T 200 NTBC NTC N200FW
NTF
20 NNIT _N20SFW
32 NTIA TUN32SFW
63 NTIA NTIS N63SFW
1000 NTIAY)NTIS )Y N100SFW
NOS ') NTCP
200 ~ NTBC NTC N200SFW

C‘ AL - -
‘2 New compact size

"D Front (FW) or stud/front (SFW) versions

O Smaller dimensions

7) Saves panel space

_Rating (A) Fuse link to suit Cat. No
100 NOS  NTIA NC100FW
200 NTIA ) NC200FW
NTFP NQOS') NTCP
100 NOS  NTIA " NC100SFW
200 NTIA Y) NC200SFW
NTFP NOS )
Note: ') Fuses can be fitted using adaptor 100M FLK.

Active 29/07/2015
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Refer Catalogue NF

This chart is designed to help choose the correct fuse to fit a particular Strémberg switch fuse (or vice versa) and to help
choose the correct replacement fuse. Some data is from other manufacturers publications and as such cannot be guaranteed
by NHP. Beware that some motor start fuses are in a larger body size than a normal fuse. It is wise to consult the fuse
manufacturers data to determine their particular fuse sizes (ie. A2-C3).

Fuse manufacturers part numbers - Ausiralian/Bntish standarc
BS Dorman
Ref. Amps NHP 225 | Alstrom Holec GEC Smith Federal Brush Siemens
F1 2...32 NNS SN2 NS NS  NsD  20/32C FO6  3NWNS
F2 20...63 NES SP NES ES ESD - - 3NW ES
Al 2...32 NNIT SA2  NIT NIT NITD 20/32B F21 3NW NIT
. A2 2...32 NTIA SB3 TIA TIA AAO 32B HO7 3NW TIA
A3 35...63 NTIS ~ SB4 TIS TIS BAO 638 K07 3NWTIS
- 80...100 NOS SO - 0Ss osD - KO7R 3NW OS
Ad 80...100 NTCP SD5  TCP TCP  CEO 100B L14  3NWTCP
Hybrid (A4) _ 125..200 _ NTFPY) | sD6 _ TFP __ TFP  DEO - M4 3NWTFP
- 2...32 NTB SE3 T8 8 AC - K08 -
B1 2...32 NTBC SF3 1TBC  TBC  AD - K09 3NW TBC
- 40...63 NTB SE4 B B BC - K08 3NW TB
B1 40...63 NTBC SF4 T8C TBC BD 63B/C K09 3NW TBC
B1 80...100 NTC. SF5  TC TC CD 1008/C LO9 3NWTC
B2 125...200 NTF SF6  TF TF DD 200B/C M09 3NW TF
B3 250...315 NTKF SF7  TKF  TKF ED 315B/C NO9 3NW TKF
- 250...315 NTKM SG7_ " TKM  TKM - - N11 3NW TKM
B4 355...400 NTMF SF8 T™MF TMF ED 4008/C P09 3NW TMF
C1 355...400 NTM SH8 ™ ™ EF 404B/C P11 3NW T™
Cc2 450...630 NTTM SHS  TTM _TTM  FF  504B/C R11 3ANW TTM
- 450...630  NTT syg - TT FG - R12 -
c3 710..800  NTLM SH10-  TLM _ TLM GF 8048/C S12 . 3NWTLM
- 710...800 NTLT fSYy10 -  TLT GG - S$12  3NWTLT
D1 1000..1250 NTXU | SJ11_ - TXU  GH - L DT
00 6...160 NOO 7999  P851.00 NHG-00 - - - 3NAS
25...250 N1 8001  P851.1  NHG-1 - - - __3NA4 144
2 80...400 N2 8002  P851.2  NHG-2 - - - 3NA4 260
315...630 N3 8003 PG513_ NHG-3 - - 3NAt
usE il
Clip in 20A NV20FW {V20FW  J2011 SC20 3NW CM20F
32A NV32FW JVv32Frw SC32 _ 3NW 32NNSF
Front wired  20A N20FW J20MFB_ - RS20H -
32A N32FW  |32MFB  J3211 R832H 3NW CM32F
63A N63FW |63MFB  J6311  RS63H 3NW CMB63F
100A N100FW [100MFB J9911  RS100H ___ 3Nw CM100F
200A N200FW y200MFB 41891  RS200H 3NW 200DF
Stud/ 20A N20SFW [20MFD - RS20PH . -
front wired 32A N32SFW [ 32MFD - RS32PH -
63A N63SFW | 63MFD - RS63PH ) -
" 100A N100SFW | 100MFD RS100PH ’ -
200A N200SFW ] 200MFD - RS200PH 3NW 200DFB
Note: ') This hybrid type fuse is actually an A4 size fuse, but as it is over 100 amps it cannot be called an A4 fuse to AS 2005.

Q-Pulse |d TMS1328
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E‘ﬂ RC hﬂ Se fi EE i E’lgS BS Fuses fittings

NHPR
COMPACT

NHP Compact fuse gear includes a range of moulded
HRC fuse fittings, designed to accept bolt-in and
clip-in HRC fuse-links. '

Each fuse fitting is fully shrouded to prevent
accidental contact with live parts when inserting or
withdrawing a carrier and once a fuse carrier has
been completely removed.

The fuse carrier and base mouldings are
manufactured from high quality thermosetting
material finished in black.

NHPF fuse fittings accept NHP Compact HRC fuse-
links and are available in ratings of 20, 32, 63, 100 and
200 amp and can be supplied in front connected and
front/busbar connected.

They are designed to comply with BS8S: Part 2, 1988
and are suitable for systems up to 660V. Suitable HRC
fuse-links are also to BS88: Part 2, 1988.

The NHP “NV” range of clip-in HRC fuse fittings are
available in 20, 32 and 63 amp at 415V. These fuse
fittings can be either screw fixed to a mounting panel
or mounted directly on standard DIN rail. They

| comply with BS88: Part 1, 1988 and accept NHP NNS
and NES clip-in HRC fuse-links to the same standard.

Clip-in type fuse fittings allow fuse-links to be
replaced quickly and simply, as no tools are required.
fuse-links are removed from the holder using side

20 amp 6mm? ' pressure on the fuse-link while replacement involves
a simple push fit.

32 amp 16mm?
63 amp 35mm
100 amp 70mm?

Cat. No. according to type of connection 22:";2_';:':{‘ _ BRS:FH_‘_ _ Sl.’_ftabl,:eu’::_';f: mpa ‘cl.
Current Clip-in type .
rating A Colour Front wired Front/stud Front/wired Bolt-in Clip-in BoltQtip-in Clip-in
20 . . Black | N20FW  N20SFW  NV20FW  20MFNL__ 32CLK Al NNIT2-20 'NNS2-20
32 Black - N32FW N32SFW NV32FW 32MFNL 32CLK A2 NTIA 2-32 NNS2-32
63 Black N63FW N63SFW NVE3FW 63MFNL 63CLK A2 NTIA 2-32 NES 20-63
. L o e A3 NTIS 3563
100 Black N100FW NT100SFW - TOOMENL - - NTB 2-63 -
- NTCP 80-100
- NTBC 2-63 -
o o A4 NTC80-100 ]
200 Black N200FW N200SFW - 200MFNL B1 NTF 125-200
' ' B1

B2
Note: ') NTIA and NTIS fuses can be fitted to N100 fittings using adaptor 100MFLK .
100A Neutral link is available for N100 fittings: Ref 100MFNL ¢
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HRC fuse fittings

NHR BS luses fittings
GOMPACT . Dimensions
V B c D E. F G H J K Hole dia. -
CatNo. ~~ mm = mm mm mm _mm _ mm -_mm mm_ _mm mm mm
N20 87 79 27 50 - 63 28 6 5.5 - - 12
N32 : 109 m 3.1 62 60 39 6 5.5 12.7 6.4 12
NG63 18 10 35 2 n. 395 8 5.5 127 6.4 14.5
N100 154 154 54 08 80 58.5 10 6.5 19 22 18.5
N200 193 193 70 149 89 69 12 7 38 57 245
NV20 (clip-in) 75 - 25 57.7 - - - 5.5 - - 12
NV32 (clip-in) » 75 - 25 51.7 - - - 5.5 - - 12
NV63 (clip-in) 88.7 - 315 6634 - - - 855 - 145

NV range,
Clip-inr / front wired

Front wired Front/ stud wired

20.32. €JAcomrers 100. 2004 carriers

2 - H dis. hring hotes in base
as viewed from the tront

Note: N20 and NV fuse fittings have a single fixing hole in the centre.
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Refer Catalogue NF

O Ratings from 2 to 1250A

O Reduced dimensions

QO Superior short circuit protection

O Complies with BS88
O Low watts loss

Rating__(ﬁ) BS 88 Ref Cat. No. i
T2 TR NNS 2 -
4 F1 NNS 4 ]
"6  F1 NNSe
40T F1 T NNS 10 ]
18 TR NNS 16 o
20 F1 NNS 20 N
25 F1  NNS25
K- F1.  NNS32 -
20M25 F1 NNS20M25
20M32 F1 NNS 20M32
20 F2 NES 20 e
25 F2 NES 25
32 F2 NES 32
a0 TR NES 40 -
50 F2 NES 50
T e3 F2 NES 63 o

NNS_
s NES_

Q-Pulse |d TMS1328

NNIT_

M in catalogue No. denotes motor starting type.

i NTIA_

&

Active 29/07/2015

BS solid links
To suit fuse
Type holder Cat. No.
Clip-in NV32 32CLK
Clip-in NV63 63CLK
Bolt-in N20_ 20MFNL
Bolt-in N32_ 32MFNL
Bolt-in N63_ 63MFNL
Bolt-in N100_ 100MFNL
* Bolt-in N200_ 200MFNL

g way comb busbar

O Suits NV20FW/NV32FW fuses

Cat. No.
8 way comb busbar NVCBES
Rating (A) BS 88 Ref Cat. No.
2 A1 NNIT 2
4 A1 NNIT4
______ 6 A1 NNIT 6
10 Al NNIT 10
16 A1 NNIT 16
20 Al NNIT 20
25 A1 NNIT 25
32 A1 NNIT 32
20M25 A1 NNIT 20M25
20M32 A1 NNIT 20M32
 32M40 A1 NNIT 32M40
 32M50 A1 NNIT 32M50
32M63 Al NNIT 32M63
2 A2 NTIA 2
4 A2 NTIA 4
6 A2 NTIA 6
T A2 NTIA 10
16 A2 NTIA 16
20 A2 NTIA 20
25 A2 NTIA 25
32 A2 NTIA32
" 32M40 A2 NTIA 32M40
32M50 A2 'NTIA 32M50
32M63 A2 NTIA 32M63
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Refer Catalogue NF

This chart is designed to help choose the correct fuse to fit a particular Strémberg switch fuse (or vice versa) and to help
choose the correct replacement fuse. Some data is from other manufacturers publications and as such cannot be guaranteed
by NHP. Beware that some motor start fuses are in a larger body size than a normal fuse. It is wise to consult the fuse
manufacturers data to determine their particular fuse sizes (ie. A2-C3).

Fuse manufacturers part numbers - Australian/British standard

BS NIHE Sonecr Dorman .

Ref. Amps fes I Alstrom  Holec GEC Smith Federal Brush Siemens

F1 2...32 NNS SN2 NS NS NSD 20/32C F06 3NW NS

F2 20...63 NES SP NES ES ESD - - 3NW ES

A1 2...32 NNIT SA2 NiT  NIT NITD 20/328° F21 3NW NIT

A2 2...32 NTIA SB3 TIA TIA AAQ 32B HO7 SNWTIA

A3 35...63 NTIS _SB4 TIS TiS BAO 63B K07 3NW TIS

- 80...100 NOS SO - OGS OSD - KO7R 3NW 0S

A4 80..100  NTCP | SD5  TCP TGP CEO 1008 L14  3NWTCP

Hybrid (A4)__125..200 _ NTFPY)_ | SD8  TFP _ TFP__ DEO - M14 " 3NW TFP

- 2...32 NTB SE3 18 8 AC - K08 -

B1 ) 2...32 _NTBC | SF3 TBC TBC AD - K09 - 3NW TBC

- 40...63 NTB _SE4 T8 B BC - K08 3NW 7B

Bl 40.63 __ NTBC | SF4  TBC _ TBC __ BD 638/C K09 3NWTBC

B1 80...100 NTC SF5  TC TC CD 1008/C L09 INW TC

B2 125...200 NTF SF6  TF TF DD 200B/C M09 3NW TF

B3 250...315 NTKF - SF7 TKF  TKF ED 315B/C N09 3NW TKF

- 250..315  NTKM [ SG7  TKM __TKM : : N1T_ 3NWTKM

B4 355...400 NTMF SF8 TMF TMF ED 4008/C P09 3NW TMF

C1 355...400 NTM SH8 ™ ™ EF 404B/C P11 NW TM

C2 . 450630 _NTTM | SH9  TTM_ TTM__ FF 5048/C___ R11___ 3NWTTM

s ..450.630 _ NTT | Syo - TT_FG_ - Rw2___._ -

C3 710...800 NTLM | SH10 M TLM GF 804B/C S12 3NW TLM

- 710...800 NTLT | SY10 - TLT GG - S12 3NW TLT

D1 10001260 NTXU | st - TXU _ GH : u44 -

00 . . 6.160 NOO 7999 PAS1.00 NHMG00 - : - __3NAS

1 25...250 N1 8001  P851.1  NHG-1 - - - 3NA4 144

> 80,400 N2 8002 P8S12 NHG:2 - - - 3NA4260
315...630 N3 8003 P851.3 NHG-3 - - - 3NA1

Clip in 20A  NV20FW |V20FW  J2011 SC20 3NW CM20F
32A NV32FW [ V32FW - SC32 "~ 3NW 32NNSF

Frontwired 20A  N20FW | 20MFB - RS20H -
32A N32FW 32MFB  J3211  RS32H 3NW CM32F
63A N63FW |63MFB  J6311  RS63H 3NW CM63F
100A N100FW {100MFB  J99i1  RS100H 3NW CM100F
200A N200FW |200MFB J1991  RS200H _3NW 200DF

Stud/ 20A__  N20SFW_|20MFD - RS20PH :

fontwired ~ 32A  N32SFW |32MFD_ - = RS32PH e
63A  Ne3SFW |6MFD - RSE®PH -
100A N1COSFW [ 100MFD - RS100PH -
200A N200SFW|200MFD -~ RS200PH _3NW 200DFB

t‘]ot; . Y v Th_lshybr;dtype ;us:e .is éétﬁaily an;lt- s(zefuse ’l.Jinvas it is over 100 am;;suz cann;t beht;alled an Ad fuse to AS 2005.
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NH-HR
COMPACT

NHP Compact 415V fuse-links are available in
ratings from 2A up to 1250A and advanced design
techniques mean that watts loss figures have been
substantially reduced whilst protection
characteristics remain unchanged.

All NHP Compact HRC fuse-links are manufactured
using precision assembly methods to ensure that their
performance will conform with the published
characteristics within very close tolerances.

Cartridge barrels are extruded under vacuum to
prevent the occurrence of air pockets. Each fuse is
then fully filled, using a vibratory method, with
specially prepared, dried and graded powdered silica.
The end caps are press fitted on to the precision
ground barrels ensuring a very tight fit.

Fuse elements are accurately shaped and
manufactured for consistency and reliability.

All NHP Compact fuse-links are subjected to a
resistance test to prove correct assembly.

NHP Compact HRC fuse-links, other than motor
rated patterns, have utilisation categories gG.

Schedules of equivalent fuse-links made by certain
other manufacturers are included in the following

pages. No claim is made of identical performance
under all conditions, the schedules being provided to
assist on the selection of fuse-links having similar
ratings, dimensions and fixing centres. Characteristic
curves and associated data are provided to aid
accurate discrimination.

Motor rated fuse-links

BS88 now aligns with the international fuse
specification IEC 269. The concept of “fusing factor”
has been replaced with “utilisation category”. Class
Q1 fusing factor is now referred to as “gG” and motor
rated fuse-links are referred to as “gM” . Special motor
rated fuse-links are also listed and are available in
various barrel sizes, in each case fitted with special
fuse elements. Their selection frequently permits the
use of lower rated switch and/or fusegear than would
be the case using Class gG fuse-links. This range of
fuse-links has been ASTA certified for a brmkmzj
capacity of 80kA at 415V AC.

NHP Compact industrial bolted pattern fuse-links
conform with BS 88: Part 2: 1988 and, have been ASTA
certified for a breaking capacity of 80kA at 415V AC
or 550V AC and have utilisation categories gG.

NHP Compact fuse-links are suitable for back-up
protection in motor circuits, having excellent time
delay characteristics with low fusing factor and high
rupturing capacity.

Fuses for use in motor circuits should be selected in

accordance with the requirements for the protection of -

motor control gear as specified by the control gear
manufacturer.

'HRC cartridge fuse-links

NHP Compact fuses

As a guide, the following table shows the minimum
fuse sizes that may be associated with motors based
on the assumption that the starting conditions for

typical 3 phase 4 pole 415V motors are; 8 x F.L.C. for
6 secs [D.O.L.] and 4 x EL.C. for 12 secs [Star Delta].

Should more specific information be required to assist
onindividual projects please contact vour nearest
NHP office or distributor.

Starting | Assisted start

Motor rating D.O.L
i Approx  standard  motor | standard
fle. . fuse-ink circuit ; fuse-link
kW . hp - amps  amps  fuselink | amps
0.19 025 . 07 4 )
0.37 05 13 6 P4
05 075 : 16 6. . LA
0.75 10 i 1.8 10 D4
1.1 15 i 26 10 .6
15 20 ; 34 10 b0
2.2 30 7 50 16 ©o10
3.0 40 i 65 16 L0
40 .55 ' 80 _ 20 20M25 ' 16 _
5.5 15 M0 25 20M32 ¢ 16
15 10 15 40 32M40 1 25
Mo s 22 .50 . 32M50 ' 32
15.0 20 i 28 63 32M63 i 40
18.5 25 36 80 63M80 . 50
22 30 .39 80 B3MB0_ 1 63
30 - "40 V. 100 63M100 | 63
7 50 69 160 100M160 ; 80
45 60 .19 160 T100M160 | [ 100
" 55 75 {96 200 P 160
75 100 125 200_ 200M250° 160
90 125 156 250 200M250 160
110 150 189 315 200
132 s 224 385 250
150 200 255 355 250
160 220 275 400 o315
185 250 , 318 450 f315
200 270 339 500 355
220 300 374 560 ;400
257 350 450 630 . 450
295 400 500 710 . 500
315 430 535 - 710 . 560
355 483 580 800 {630
400 545 646 800 AT
450 612 725 1000 . 800
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% HRC cartrdge fuse'gﬂnks Cross fefefencggu/'dg
Overall  Overall 2 ~Crossré en
Currentrating A length dia.  NHP Brush/ Bussman/
Normal Motor - mm_ mm CatNe.  MEM  GEC/Lawson _ Siemens __Hawker  Dorman Smith .
2 ) NNS2 2SN2 NS2 3NW NS2 2F06 - NSD2 B
4 - ’ NNS4 4SN2 NS4 INW NS4 4F06 NSD4
6 - NNS6 ESN2 NS6 INW NS6 6F06 NSD6
10 - NNS10 10SN2 NS10 3NW NS10 10F06 NSD10
16 - NNS16 16SN2 NS16 3NW NS16 16F06 NSD16
20 - } 60 14 NNS20 20SN2 NS20 3NW NS20 20F06 . NSD20
20 25 NNS 20M25 20SN2M25 NS20M25 INW M25 20M25F06 NSD20M25
20 32 NNS 20M32 20SN2M32 NS20M32 INW M32 20M32F06 NSD20M32
25 - J NNS25 25SN2 NS25 INW NS25 25F06 NSD25
32 NNS32 32SN2 NS32 INW NS32 32F06 NSD22
NES32 3258P - : - - ESD32
. NES40 40SP 40ES - 3NWES40 40G05 . 35040
NES50 50SP 50ES INWESS0 50G05 ESDS0
3NWES63
Cross refererice ©-" %
CurrentratingA  Fixing  BS88 NHP . Brush/
Normal Motor  centres ref Cat No. MEM GEC/Lawson  Siemens Hawker Dorman Smith
2 ‘ NNIT2 2SA2 NIT2 INWNIT2 2F21 NITD2
4 NNIT4 4SA? NIT4 3NWNIT4 421 NITD4
6 - , NNIT6 6SA2 NIT6 3NWNITE 6F21 NITD6
) 10 - Al NNIT10 10SA2 NIT10 3NWNIT10 10F21 NITD10
! : 16 - NNIT16 16SA2 NIT16 3NW NIT16 16F21 NITD16
20 - NNIT20 20SA2 NIT20 3NWNIT20 20F21 NITD20
20 25 P 44.5 NNIT20M25 20SA2M25 NIT20M25 INWNIT20M25  20M25F21 NITD20M25
20 32 - NNIT20M32 20SA2M32 NIT20M32 3NWNIT20M32  20M32F21 NITD20M32
25 - - NNIT25 255A2 - INWNIT25 25F21 NITD25
32 - - NNIT32 325A2 - 3NWNIT32 32F21 NITD32
32 40 - NNIT32M40 32SA2M40 - INWNIT32M40 - -
U 32 50 J - NNIT32M50 32SA2M50 - 3NWNIT32M50
32 63 - NNIT32M63 32SA2M63 - 3NWNIT32MB3 - -
2 - ‘ NTIA2 2SB3 TIA2 INWTIA2 2HQ7 AAD2
. 4 - NTIA4 4583 TIA4 INWTIA4 4HO7 AADA
6 - i NTIA6 5583 TIA6 INWTIAB 6HO7 AADB
10 - NTIA10 10583 TIA10 INWTIAT0 10H07 AA010
16 - NTIA16 16SB3 TIAY6 3NWTIA6 16H07 AA016
20 P 73 A2 NTIA20 205883 TIA20 3NWTIA20 20H07 AA020
25 - NTIA25 25583 TIA25 3NWTIA25 25H07 AAD25
32 - NTIA32 32583 TIA32 INWTIA32 32H07 AAD32
32 40 NTIA32M40 325B3M40 TIA32M40 INWTIA32M40  32M40H07 AAD32M40
32 50 J NTIA32M50 325B3M50 TIA32MS50 INWTIA32M50  32M50HOT AA032M50
32 63 NTIA32M63 32SB3M63 TIA32M63 INWTIA32M63  32MB3HO7 ANO32MB3
35 - N NTIS35 35584 TIS35 INWTIS35 35K07 BAO35
10 - NTIS40 405B4 TIS40 3NWTIS40 40K07 BAOA40
| 50 - > . NTIS50 50SR4 TIS50 3INWTIS50 50K07 BAQOS50
63 - 73 A3 NTIS63 63SR4 TIS63 3NWTISE3 63K07 BAO63
63 80 NTIS63M80 63SB4M80 TIS63M80 3NWTISB3MB0  63MBOKO7 BAO63M80
63 1004 NTIS63M100  63SB4M100  TIS63M100 INWTIS63MI00 63M100KO7  BAOB3IM100
80 - NOS80 80S0 0S80 3NW0S80 80KO7R 0sD8o
0 100 - N0S100 100S0 0S100 3NWO0S100 100KO7R 0SD100
100 125 73 NOS100M125 - 0S100M125 - 100M125K07R 0SD100M125
100 160 . NOS100M160 ) CStoomMI60 - 100M160K07R 0SD100M160
80 - NTCP80 80SN5 TCP8O INWICP80 80L14 CEO0BO
100° - NTCP100 100SD5 TCP100 INWTCP100 100114 CE0100
100 125} 94 A4 NTCP100M125 100SD5M125 TCP100M125  3NWTCPIOOM125 100M125L14 CEQ100M125
100 160 ) NTCP100M160 100SD5M160 TCP100M160  3NWTCPIOOMIE0 100M160L14 CEOT00M160
125 - NTFP125 125506 TFP125 INWTFP125 125M14 DEO125
=" [ 160 - NTFP160 160SD6 TFP160 - SNWTFP160 160M14 DEO160
| 200 - NTFP200 200SD6 TFP200 INWTFP200 200M14 DEO200
200 250 94 NTFP200M250 200SD6M250 TFP200M250 - 200M250M14 DEQ200M250
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HRC cartridge fuse-links

Cross reference guide

Currentrating A  Fixing BS88  NHP Brush/ Bussman/

Normal Motor  centres ref Cat No MEM GECILawson Siemens Hawker ~ Dorman Smith

2 ‘ NTB2* 2SE3 182 " INWTB2 2K08 AC2

4 NTB4* 4SE3 B4 3NWTB4 4K08 AC4

6 NTB6* 6SE3 TB6 3NWTB6 6K08 AC6

10 - NTB10* 10SE3 TB10 3NWTB10 10K08 AC10

16 - NTB16° 16SE3 TB16 3NWTB16 16K08 AC16

20 - NTB20* 20SE3 7820 3NWTB20 20K08 AC20

25 > 97 - NTB25* 25SE3 1B25 3NWTB25 25K08 AC25

32 NTB32* 32SE3 - 1B32 3NWTB32 32K08 AC32

40 NTB40* 40SE3 T840 3NWTB40 40K08 BC40

50 NTB50* 50SE3 TB50 3NWTB50 50K08 . BC50

63 - NTB63* 63SE3 TB63 3NWTB63 63K08 BC63

63 80 J NTB63M80 63SE4MBO TB63MB0 3NWTB63M80 -

63 100 " NTB6IM100  63SE4MI00_ TBGE3MI00 3NWTB63M100 -

2 - ‘ NTBCZ 2SF3 TBC2 3NW TBC2 2K09 AD2

4 ) NTBC4 4SF3 TBC4 3NW TBC4 4KQ9 - AD4
‘ 6 NTBC6 65F3 T8C6 3NW TBC6 6KO9 - ADB

10 NTBC10 10SF3 TBC10 3NW TBC10 10K09 AD10

16 NTBC16 16SF3 TBC16 3NW TBC16 16K09 AD16

20 NTBC20 20SF3 TBC20 3NW TBC20 20K09 AD20

25 1M1 B1 NTBC25 25SF3 TBC25 3NW TBC25 25K09 AD25

32 NTBC32 32SF3 TBC32 3NW TBC32 32K09 AD32

40 NTBC40 40SF3 TBC40 3NW TBC40 40K09 AD40

50 NTBC50 50SF3 TBC50 3NW TBC50 50K09 AD50

63 - NTBC63 63SF3 TBC63 3NW TBC63 63K09 AD63

63 80 J NTBC63M80 63SF4MB0 TBC63MB0 3NW TBC63MBO .

63 100 NTBCSSM100 G?SF4M1 OO TBC63M1OO 3NW TBC&3M100 -

80 NTCBO SOSFS T(,BO INW TC80 80L09 CD8o

100 - 111 B1 NTC100 - 100SF5 TC100 3NW TC100 100L09 CD100

100 125 NTC100M125 100SF5M125 TC100M125 3NW TC100M125 100M125L09 CD100M125

100 160 NTC100M160 100SF5M160 TC100M160 INW TC100M160 100M160L09 CD100M160

100 200 NTC100M200  100SF5M200 o o e

125 NTF125 1255F6 TF125 INW TF125 125M09 DD125

160 11 82 NTF160 160SF6 TF160 3NW TF160 160MQ9 DD160

200 - NTF200 200SF6 TF200 3NW TF200 200M09 DD200

200 250 NTF200M250 200SFeM250 TF200M250 3NW TF200M250 200M250M09 DD200M250

200 315 NTF200M315 200SF6M315 TF200M315 3NW TF200M315 200M31 5MO9

250 } B3 NTKF250 2505F7' TKF250 3NW TKF250 250N09 ED250

315 - 111 NTKF315 315SF7 TKF315 INW TKF315 315N09 ED315
. 315 400 ) NTKF315M400 315SF7M400 3NW TKF315M400 :

250 } 133 - NTKM250 2505G7 TKM250 3NW TKM250 250N11 EFS250

315 NTKM315 315567 TKM315 INWTKM31S 315N11 EFS315

355 } 1 B4 NTMF355 3555f8 TMF355 ° INW TMF355 355P09 ED355

400 NTMF400 400SF8 TMF4OO 3NW TMF400 400P09 ED400

355 ] 133/ C1 NTM355 355SHE "'\/I355 3NW TM355 355P11 EF355

400 184 NTM400 400SH8 TM400 INW TM400 400PM EF400

450 NTTM450 450SH9 TTMA450 3NW TTM450 450R11 FF450

500 133/ C2 NTTM500 500SH9 TTM500 3NW TTM500 500R11 FF500

560 184 NTTM560 560SH9 TTM560 3NW TTM560 560R11 GF550

630 ) NTTM630 630SH9 TTM630 3NW TTMB30 630R11 GF630

450 ’ 165/ - NTT450 450SY9 17450 INWTT450 450R12 FG450

500 229 NTT500 500SY9 17500 INWTT500 500R12 FG500

560 NTT560 560SY9 * TT560 INWTT560 560R12 FG560

630 NTT630 630SY9 T7630 INWTT630 630R12 FG630.

710 165/ - NTLT710 710SY10 TLT710 INWTLT710 710512 GG710

800 229 NTLTBOO 8005Y10 TLT800 3NWT LT800 800512 GG800

710 } 133/ [0K] NTLM710 7105H10 TLM710 3NW TLM71O 700511 GF710

800 184 NTLM800 800SH10 TLM800 3NW TLMB00 800S11 GF800

1000 NTXU1000 " 1000SJ11 TXU1000 1000U44 GH1000

D1 : .
1250, s NTXU1250  1250SHIT__ __ TXU1250, - 1250044 GH1250
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Dimensions

nee  HRC cartridge fuse-links

COMPACT

.type.______'__._..__.___*. R . ’ e e .

NNIT 36 14 55 o 0.8 44.5 48 - !

NTIA } 56 21 86 9 1.2 73 55 75 -

NTIS

NTIS(M) 45 27 90 13 16 73 5.8 10 .

NOS 45 27 90 13 _ 16 73 5.8 10 -

NTCP 48 27 111 16 3.2 94 9 -

NTCP(M) 48 30 m 19 3.2 94 9

NTFP 48 30 111 19 3.2 94 9

NTFP(M) 48 40 1m 19 3.2 94 9

NTB 57 21 114 13 16 97 7.2 1 -
‘ NTB..M... 57 26 116 13 16 97 7.2 1 -

NTBC 57 21 134 16 2.0 m 8.7 16

NTBC..M.. 58 26 136 16 3.2 1 8.7 16

NTC 48 27 134 16 3.2 m 9 125 .

NTF 48 30 137 19 3.2 m 9 125 -

NTKF 48 40 137 19 3.2 m 9 125

NTMF 51 40 138 25 50 1 9 12,5

NTKM - 48 40 .+ 159 19 3.2 133 105 14

NTM 51 40 21 25 50 133/184 10.5 14 25.4

NTTM 59 53 212 25 6.3 133/184 10.5 14 25.4

NTLM 84 82 210 26 10 133/184 10.3 16 25.4

NTT - 83 74 267 38 6.5 165 10.3 16 32

NTLT 84 82 267 38 10 165 10.3 16 ©o32

NTXU .83 100 188 B35 85 149 w319 o8

A L
NTT, NTLT NTM, —G —T‘l
j Fl ) NTTM, NTLM : m
3 types P g p— I E
1

G
J ~ ’ NTXU type G
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Nm NHP E-Cat Version 1 00Q3
ltem lnfo Mon 1 Sep 2003 7:00am

Catalogue Number

CD2-36/18-3

Description

CD250A 36WAY 3P DIN-T CHASSIS

List Price (Not including GST)

$179.00

Unit Of Measure

Ea
Price Schedute
T4

Busbar
Chassis (DIN)

Number of poles
36 Pole

Chassis Confiauration
250A 3 ohase

Features

The CD chassis system is designed to accept the complete range of Din-T MCBOs and applicable

‘ accessories. :
Tvoe tested assemblv to AS 3439:  250A 20kA 0.2sec.
Totallv new busbar and busbar sunport desian. .
Too busbar feed splaved to suit new compact 160A and 250A main switch.
All tee-offs orestripoed.
50% of tee-offs fitted with removeable caps.
New PPA441 plastic dip coatina svstem. -
« Desian incorporates MCB mountina on full 35mm DIN rail section.
+ New too hat orofile steel mountina pan.
« Solit tarrif kits available.
v e

Benefits .

« Provides a fast and flexible mounting and connection system for single and multiphase Din-T
MCBOs and RCDOs used in power distribution svstems.

Desian intearitv of oroduct is ensured under fault conditions up to the specified dutv.
Improved desian flexibilitv for special confiquration busbars. ie 3P+N etc.

Suitable for direct connectinn to compact main switch terminals.

* Reduces installation time and increases safetv for installers.

Ensures touch protection for spare tee-offs.

Increased temperature rating and resistance to stress cracking due to the effects of temperature
and aaina.

* Imoroved mountina securilv. MCB does not relv on connection with tee-off for fixina strenath.
Increased mechanical riaiditv. less cost associated with additional supports.

. « Simple and effective method of splitting busbars into multiple sections, ie essential and

non-essential loads.

Orderina Information

« - Solit tarrif kit OSDTK250CDO available refer NHP.
» - Bushar cornections at top of chassis are splayed to suit CDT160MS & CL "250MS compact main
switch.
- Flared busbar extends 25mm bevond too of chassis pan. : .
-Bottom busbar connections are not flared but are ore-punched to allow for direct cable connection.
= - 4 pole anc other configuration chassis to suit Din-T MCB side mount accessories available to
snecial order.
« - OOFFO (line side) of MCB conneclts to chassis tee-off.

Copynght NHP Electncal Engineenng Products Pty. Lia Page 1 of 1
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Q-Pulse |d TMS1328

toste Y moduls

Din-T6 series 842 MCB
Standards AS3111, IEC 898.
Approval No. N13374.

Current range 2-63 amps 1, 2 and 3 pole.
Sealable and lockable handle.
_! Available in curve type C and D.

-} Mounts on CD chassis (250A & 355A).

C - Curve
5-10In

DIN-T6102C
DIN-T6104C
DIN-T6106C
DIN-T6110C
DIN-T6116C
DIN-T6120C
DIN-T6125C
DIN-T6132C
DIN-T6140C
DIN-T6150C

DIN-T6163C

DIN-T6202C
DIN-T6204C
DIN-T6206C
DIN-T6210C
DIN-T6216C
DIN-T6220C
DIN-T6225C
DIN-T6232C
DIN-T6240C
DIN-T6250C
DIN-T6263C

DIN-T6302C
DIN-T6304C
DIN-T6306C
DIN-T6310C
DIN-T6316C
DIN-T6320C
DIN-T6325C
DIN-T6332C
DIN-T6340C
DIN-T6350C

DIN-T6363C .

D - Curve
10-20In

DIN-T6102D
DIN-T6104D
DIN-T6106D
DIN-T6110D
DIN-T6116D
DIN-T6120D

DIN-T6125D

DIN-T6132D
DIN-T6140D
DIN-T6150D

DIN-T6163D

DIN-T6202D
DIN-T6204D
DIN-T6206D
DIN-T6210D
DIN-T6216D
DIN-T6220D
DIN-T6225D
DIN-T6232D
DIN-T6240D
DIN—T62SGD_

DIN-T6263D

i |DIN-T6302D
("IDIN-T6304D
()DIN-T6306D

DIN-T6310D
DIN-T6316D

DIN-T6320D

DIN-T6325D
DIN-T6332D
DIN-T6340D
DIN-T6350D
DIN-T6363D

Active 29/07/2015
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Short circait capacity 6000 amps
In (A) 2-63
1P 240V AC
2P 240vAC
3p 240 - 415V AC
(RIS EY]
1P 2P )
Short circuit 6000A 6000A
Max.voltage (DC) 2448V 110V

fi5e BT 0 .

When using Din-T6 in a DC application the magnetic
tripping current is approximately 40% higher than in
AC. 50/60Hz.

Sriock registance (e XY L eenniong)

20g with shock duration 10ms (minimum 18 shocks).
40g with shock duration 5ms (minimum 18 shocks).

Virahon resistance (s XUW, 2 directions).
3g in frequency range 10 to 55Hz (operating time at

teast 3C min).
According to IEC 77 16.3 and DIN 40046 part 8.

TIOVALGE BT e Lo .
From -55°C to +55°C, according to IEC 88 part 2-1
(duration 96 hours).

e pernnom
From -25°C to +55°C, according to approximately VDE
0664 parts 1 and 2.

Cerntingg v

TR R
At 400Hz the magnetic trip current is approximately
50% higher than in AC 50/60Hz.

A DGR

Add on RCD
Auxiliary/alarm

Shunt trip
Padiockable bracket
Link bars & terminals
Enclosures

Busbar chassis

Notes: ') 2 poles in series (not 2 x single poles).
The line side is the “OFF" (bottom) side of the MCB.
E] Available on indent only.
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Technical data
Number of poles

Width
Depth B
. Rated voltage

Highest rated current

Terminal capacity Line side
Load side

Number of switching operations

Operations 240V AC, In Cos ¢=0.9

DC @ In

Insulation resistance

Dielectric strength

1
(mm)_ 18
(mm) 68
(VAC) 240
A) 63
(mm?) 25
(mm? 25

10000

4000
MQ) > 10
kv) 25

2 3
3% 54
68 - 68
240 415
63 63
25 25
25 25
10000 10000
4000 4000
>10¢ > 10°
25 25

The thermal calibration of the Din-T6 series was carried out at 30°C.
Temperatures above or below will alter the trip characteristics con-
trolled through the bi-metal. .

See curve below

% In IEC 898, 30°C
140
e
120 \\
100
80 N
60
0 10 20 30 40 50 60 °C
Datatngue oormiar o for ST L iR iR e I
- DIN-T X X X
EConstant | iShort circuit | ffPoIarity
[NHP DIN format_| capacity (A) | [t 1pole
45 4500 ; 2 2 pole
6 6000 i3 3 pole
10 10000 }4 4 pole|
10H 10000/ T
15 15000
Active 29/07/2015
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Voltage
drop (V)

0.82
0.57
0.21

0.13.

0.11
0.14
0.10
0.09
0.08

0.080
0.088

10
16
20

Etc.

Internal
Energy resistance
loss (W) (m&Y)
1.6 410
23 142.5
1.3 35
1.3 13
1.8 6.9
2.8 7.0
3.0 40
3.0 2.8
4.7 20
4.5 1.8
5.56 1.4
X
|
r ;
Curve '
type i
B 3in-5in |
c 5In - 10In
D 10In - 20In!
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I
Y

An electromagnet striker ensures instantaneous tripping in case of
short circuit. 1EC 898 describes the following types

The release is initiated by a bimetal strip in case
of overload. |EC 898 defines the range of

release for specific overload values. Reference

ambient temperature is 30°C.

Curve type Test current Tripping time Applications
C 51n V t>0.1s Usual loads such as:
10In- t<0.1s - lighting Test current Tripping time
- socket outlets 1.131In t2th (In < 63A)
- small motors') t22h (in > 63A)
D 10 In 120.1s Contro! and protection of cir- 1.45In t‘<1hA(ln < 63A)
20 In t<0.1s cuits having higt: transient t<2h (In > 63A)
inrush currents (large 2.55In "1s <t < 60s
motors,?) transformers etc). (In < 32A)
1s <t <120s
(In > 32A)

Note: ') C curve MCBs are suitable for general motor starting applications, see
motor starting tables section 10.
?) D curve MCBs may be selected in more arduous starting applications or
may allow a lower current rating MCB to ber selected. Refer NHP.

O

Din-T6: from 2 to 6A Din-T6: from 2 to 6A

Din-T10: from 0.5 to 6A

Din-T10: from 0.5 to 6A

O

o
t{s)

o

v
A
3,

-
o

) \ N ] w N
N ™~
03 g P~ 10 ]
] \\ ﬁ \\\
1 ' -
0 - 10 \
‘d.ﬂ ~J ‘O, - T ——"
3 I !
E \\"\‘. 1 ]
16 15 T T 720 ' 30 40 s0 w* 1 its 1 5 10 ? 30 40 50
—= In — In
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Dimensions Din-T8, 10, 10H and 15 series. All dimensions in mm
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M z . 4 iy Tt ’EY
Din-Safe single pole width residuz! cup-
rent circuit breaker (DRCB)

Standards IEC1009, IEC 898.

Approval N14929.

Mining approval NSW MDA Ex. 11593, QLD QMD 987445X.
One module wide (18mm).

Short circuit, overcurrent and earth leakage protection.

-1 Short circuit protection 10kA.

-i Sensitivity 30maA.

Ampere Modules Short  Trip

rating. (18mm) Voltage circuit Sensitivity Cat. No

10 1 240 10kA  30mA " DRCBH 1030
16 1 240 10kA°  30mA DRCBH 1630
20 1 240 10kA  30mA DRCBH 2030
25 1 240 10kA  30mA DRCBH 2530
32 1 240 10kA  30mA DRCBH 3230
This unit combines the overload and short circuit protection of an

MCB with earth leakage protection of an RCD. The unit occupies one
sub-circuit (one pole) of the distribution board and provides single

phase protection against overload short circuit and earth leakage cur-
rent.

1) The MCB element provides therinal and magnetic tripping protec-
tion which is rated to 10kA prospective fault current.

The RCD element of the device provides core-balance detection
of the difference between the active and neutral currents and
amplification to provide high sensitivity. The rated residual operat-
ing current (1An) is 30mA.

The green/yellow earth reference cable in case of loss of supply
neutral ensures the device will continue to provide earth leakage
protection and will operate normally upon detection of an earth
leakage current. .

2)

Thimenasio

The Din-Safe single pole width residual current
circuit breaker will fit the standard Din-T chassis
for use in NHP panelboards. The revolutionary -
design makes it possible to provide an MCB
complete with earth leakage protection in an
18mm wide module which allows a greater num-
ber of devices to be fitted into a distribution
board. '

chon ainiram

LOAD

- )
| 2
' 8 Green/pedon Iying ecrth rel
e ey Ry ; een g .Iq 4 ".iu\:lmz
lr | @ 7| (FmmEs
| { ! fa:;:'
1S I R L
| o | oy o
i o N i & e To tengh s teqerea) —_
H !‘_i‘_?_j_ . . o ) @ | Neuteol (Looc)
L Vo _ o g
N & — ' Q@
o e s H
{ e = i ! A2 é ¥ @ 1 Active {Lood)
/- ! ; NUSRAL 2 3
{ [ i B 2
‘ Co ; L
\ ! @ : —
R — = ‘ON' Position
; . ; —'OFF" Position
i I I °
[ (=)
- ®
Anoos

Nuisance tripping may be experienced in VFD and motor starting
applications refer NHP.

Note:

Q-Pulse |d TMS1328 ‘Active 29/07/2015

Padlock bracket
Link bars and terminals
Enclosures
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Contactor CA 6-105-El

Contactor CA 6-170-EI

Contactor CA 6-250-EI

Contactor CA 6-420-El

Q-Pulse |d TMS1328

Refer catalogue CA 6, 2212, SACS

3 ,]; q; 1“ n IS r—
O For CA 7 contactors with coil terminals on line side, add

Eg - CA 7-9-10-240V AC ?)

O For CA 7 contactors with coil terminals on load side, add
...V AC-U to Catalogue No. Eg - CA 7-9-10-240V AC-U

...V AC to Catalogue No.

.‘
|“F‘\

AC 1°%) AC 1°%) Auxiliary contacts

AC3 AC 3 Amps Amps standard
KW 1) Amps') 40°C  60'C N/O NIC Max. Cat No.?
4 9 2 32 1 0 9 CA 7-9-10...V AC

o 1 9 CA7-9-01..V AC
55 12 2 32 1 0 9 CA7-12-10..V AC

o 1 9 CA 7-12-01..V AC
7.5 16 2 32 1 0 9 CA7-16-10..V AC

o 1 9 CA 7-16-01..V AC
1 23 32 32 1 0 9 CA7-2310..V AC

o 1 9 CA7-23-01..VAC
15 30 50 45 0 0 8 CA 7-30-00..V AC
185 37 50 45 0 0 8 CA 7-37-00..V AC
22 43 8 63 0 0 " 8 CA 7-43-00...V AC
30 60 100 100 0 0 8 CA 7-60-00...V AC
37 72 100 100 ©0 0 8 CA 7-72-00...V AC
45 8 100 10 o0 0 8 CA 7-85-00...V AC
55(45)  95(33) 160 135 1 1 8 CA 6-85-11..V AC
75(55)  130(40) 160 135 1 1 8 CA 6-105-11...V AC
90(75) 155(s5) 250 210 1 1 8 CA 6-140-11...V AC
75(55)  130(40) 160 135 1 1 8 CA 6-105-El-11...V ACY)
90 (75)  155(55) 250 210 1 1 8 CA 6-140-El-11...V ACY)
100(90) 170(65) 250 210 - 1 1 8 CA 6-170-El-11...V ACY)
132(111) 225(80) 350 300 1 1 8 CA 6-210-E-11...V ACY)
150 (133) 258(95) 350 300 1 1 8 CA 6-250-E1-11...V ACY)
185(163) 320(115) 450 380 1 1 8 CA 6-300-El-11...V ACY)
250 (225) 425(160) 500 425 1 1 8 CA 6-420-E1-11...V ACY)
220(220) 370(155) 500 420 2 2 8 CA 5-370..V ACY)
265 (280) 450 (200) 600 50 2 2 8 CA 5-450...V ACY)
325(355) 550(250) 780 545 2 2 8  CAS5-550.V AC)
430 (500) 700(340) 1000 850 2 2 - 8 CAS5700.V ACY
520 (550) 860(380) 1100 930 2 2 8 CA 5-860..V ACY)
600 1000 1200 1020 1 1 8 CA 5-1000..V AC?)
700 1150 1350 1150 1 1 8  CAS5-1200..V AC)
Notes: ') 1000 volt ratings ( ).

~
~—

Standard voitages for CA 6-105-El...
Standard voltages for C 6-300-El...

Standard voltages for C2 5-370..

held in NHP stock for corvenience.

Add control voltage to Cat. No. when ordering: 24, 32, 110, 240, 415, 440V 50Hz.
250-El are 24, 48, 110, 240 and 415V AC.
42G-E1 48, 110, 240 and 415V AC.

.1200, 110, 240 and 415V AC.

3 All CA 7 coils can be reversed for line or load side coil terminals as required. Both versions are

‘) Electronically controlled mechanism (ECM) with interface suffix (EI).

®)  55°C enclosed.

Active 29/07/2015

-8y Contact NHP for recommended cable size.

Page 59 of 193




23
3 2
o f

Refer catalogue SACS

Comaos it ompran 2 7 X 3

Compact without compromise is the best way to describe R

the CA 7 range of contactors and motor protection relays CA7-9 AW ‘3“"‘ 9A

from Sprecher + Schuh. In spite of the new compact CAT-12  S.5kW | 4o | FREERs 12A

dimensions, the CA 7 range features high breaking capacity CA7-16 7.5kW BRI 16A

and extraordinary flexibility. Up to 18.5kW the contactors CA 7-23 11kW ’ 23A

are only 45mm wide and even the largest 45kW frame is

only 72mm wide. The CA 7 contactors are the main

component in the new Advanced Control System (ACS). CA7-30  15kW 45mm 30A
CA7-37  18.5kW 37A
CA7-43  22kw [ 54mm 43A
CA7-60  30kW e b R 60A

O Front mounting.

CAT7-72  37kW |72mm' ERNTROTETS 72A
CA7-85 45kW

TEgRRRnl Aty ARG vt 85A

O Side mounting left.
(O Side mounting right.

Alternatively you can choose to combine left, right and front
mounting auxiliary contacts to fulfil your requirements.

Instead of the top mounted auxiliary contacts, on or off delay
timing modules or mechanical latches can be fitted.

s o iy iy e
P CUD D5

Y On and off delay pneumatic timers.

2 Coil mounted electronic timers on delay. off delay,
star delta. :

1D Coil mounted 24V DC interface.

O Coil mounted RC and varistor suppresso} modules.

O Mechanical latch.

> Mechanical interlock.

- & (O Mechanical interlock with integrated N/C interlock
S contacts.
A D Moulded wire link sets for DOL, reversing and star delta
i starters.
D Large choice of front and side mounting auxiliary
contacts.
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The coil terminations on the CA 7 contactors can be
supplied optionally at the top or the bottom of the
contactor. It is also a simple task to change this on site
should the requirements change.

When CA 7 contactors are used in combination with
KTA 7 circuit motor circuit breakers the bottom coil
terminations are used. For use with standard CT 7
thermal or CEP 7 electronic overloads the top coil
termination should be selected.

place between any of the CA 7 contactors. Itis allowed also  The main terminals of all CA 7 contactors are designed to

to interlock different sizes of the CA 7 range with the same accept at least.two cables. At the same time they comply
interlock. . with safety standards regarding touch protection.

The basic mechanical interlock is supplemented by a The larger contactors CA 7-30 and upwards employ a
variation with built in N/C auxiliary contacts for electrical special cage terminal which allows the connection of two

interlocking. This version is also only 9mm wide and further  capies in separate chambers.

minimises space requirements. The ease of wiring with CA 7 contactors saves both time

and money.

» o

PR

g

High tech electronic Standard thermal
proteciion type CEP 7 in trip overloads type CT 7
class 10 or 20.
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Cat. No. CT 7-24

Thermal ovarioad refays to 1EC 947 and AS 2947

Cat. No. CT 7-45

Cat. No. CT 7-75

O  Tripping ciass 10A.
O - Single phasing sensitivity to [EC 947.
O Separate N/O and N/C contacts.
O Reset Auto/Man and test facility.
O Easy access to control terminals.
O Trip indicator.
Standard Approx. kW Current
motor kW range @ 415V range A Suit CA7 Cat. No.
. 01..016  CA7-9..37 CT 7-24-0.16
; 0.16..024 CA7-9..37 CT 7-24-0.24 -
. . 024..04 CA7-9.37 CT 7-24-0.4
0.1...017 0.4..06 CA7-9...37 CT 7-24-0.6
0.17..0.34  0.6..1.0 CA7-9...37 CT 7-24-1
0.34..06 10..16 CA7-9..37 CT 7-24-1.6
o 06..10  16.24  CA7-9.37 CT 7-24-2.4
15 10.18 24..4  CA7-9..37 CT 7-24-4
18...2.7 4.6 CA7-9..37 CT 7-24-6
2.7..50 6...10 CA7-9...37 CT 7-24-10
5.5/7.5 5.0..8.0 10...16 CA7-12..37 CT 7-24-16
8.0...12.5 16...24 CA7-23..37 CT 7-24-24
1115 9..16 18...30 CA7-30...43 CT 7-45-30°%)
18522 16,24 30...45 CA7-37..43 CT 7-45-45 3)
11115 9..16 18. 30  CA7-60..85 CT 7-75-30
185/22  16..24  30.45  CA7-60..85 CT 7-75-45
24..33  45.60 - CA7-60..85 CT 7-75-60
33.41 60..75 CA7-72..85 CT 7-75-75
40 .. .-45 - 70 . QE) - ”Separate mount CT 7-100-90

Cat. No. CT 7-100

Cat. No. CT 7-24-P-A

Q-Pulse |d TMS1328

) CT 7-45 cannot be separately mounted, use CT 7-75 with equivalent current rating.
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ifchboard

OM Manug|

Refér Catalogue CCH
Enclosure venting systems

Features

O Heat resistant ABS plastic housing O 90% dedusting degree
Self extinguishing according to UL94 VO
RAL 7032 grey finish

EU4 filtermat high grade

O Ball bearing axial fans
O Connection via terminals

O 0 O

O Low profile

Filter fans c/w grill Dimensions

Description _ ViHz. {(mm) Cat. No.
Filter fan 50 m¥h 240/50-60 130x130 GNV 1200 220
Filter fan 50 m¥h 110/50-60 130x130 GNV 1200 222
Filter fan 50 m¥h 24 DC 130x130 GNV 1200 211
Filter fan 100 m¥h 240/50-60 255x255 GNV 2500 220
CatNo.GNV 1200220 Filter fan 100 m%h  110/50-60 255x255 GNV 2500 222
Filter fan 100 m¥h - 24DC 255x255 GNV 2500 211
Filter fan 220 m¥h  240/50-60  255x255 GNV 2501 220
Filter fan 220 m¥h 110/50-60 255x255 GNV 2501 222
Filter fan 220 mh_ 24 DC 255x255 GNV 2501 211
Filter fan 500 m¥h airin gic_;/g_g_eo  323x323 GNV 300A 220
Filter fan 500 m¥h air out  240/50-60 323x323 GNV 300P 220
Filter fan 500 m¥h airin  110/50-60  323x323 GNV 300A 222
ot o GV 2501 220 Filter fan 500 mrn air out  110/50-60 323x323 GNV 300P 222
Filter fan 500 m%h air in . 415/3/50-60 323x323 GNV 300A 207
Filter fan 500 m¥h air out  415/3/50-60 323x323 GNV 300P 207
Filter fans top mounted
Top mount 550 mh 240/50-60 460x380x105  TB 190.00 220
Top mount 550 m¥h  110/50-60 460x380x105  TB 190.00 222
papaaly Top mount 900 m¥h 240/50-60 460x380x105  TB 220.00 220
‘ N “Top mount 900 m¥h 110/50-60 460x380x105  TB 220.00 222
Top mount 1500 m¥h 240/50-60 520x400x160  TB 250.00 200
Top mount 2800 m¥h 2405060 _600x550x300  TB 350.00 200
Grin and filters
Grlll w\- filter, gasket & screws 130x130_ . GNF 12
 Grill wi- fﬁ-igr_gaéké} &screws  255x255 GNF 25
Grill w\- filter, gasket & screws 323x323 GNF 30
Spdre filters
Spare filter (Pkt of 2) 130x130 FAGN12
Cat No. FAGN 12/25/30 Spare filter (Pkt of 2) 255x255 FAGN25
Sparefiter (Pktof2) 323x323 FAGN30
Spare grills Cat. No.
‘Spare grill )  130x130 GN12
Spare grill 255x255 GN25
- Spare gril o 323x323 GN30
Cat. No. KTS01141 Accessories Contacts Dial Colour Cat. No. .
Alarm thermostat  N/O makes or temp increase  (blue) KTS01141
.Alarm thermostat N/C breaks on temp increase (red) KTO01140
1cio (black) FZK01100

Alarm thermostat

Q-Pulse |d TMS1328
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COSMOTEC®

Used when external ambient
temperatures are lower than required

enclosure temperature.

Filter Fans i

* Heat Resistant ABS plastic housing
« Self extinguishing material (UL94VO)
« RAL 7032 grey finish ‘

» EUA4 filtermat

* 90% de-dust degree filtermat

*» Ball bearing axial fans

= Connections by terminals

Accessories
* Thermostats

» Spare filter mats

Types

GNV - Filter fan with air grill and
mounting package

TB - Fan, top mounted

GN - Air grill without filter

GNF - Air grill with filter

GNV 25 07 :

TB Top Mount Fans

nannwy -

i
v

AL
TV AT AL

GNV 12 00

Air Grills
Cat.No.  GR/GNF 12 25 30 Ordering Example
Dimensions mm?- 7130 C 255 .. . 323 If you require a 50m’/h fan 240V 50Hz, your
Depth ‘mm 26 38 28 selection would be: GNV 12 00 220
Filter Fans
Cat. No. GNV { TB
Units | 1200 . 2500 | 2501 | 300A | 19000 @ 22000 | 25000 | 35000

Model 30 OP , i
Dimensions (height) mm 130 | 255 255 323 | 105 | 105 160 300

(width) mm 130 | 255 255 323 460 | 460 520 600
Internal thickness {depth) mm 41 : 93 103 120 380 | 380 400 550
Fan volume m'/h 50 . 100 220 500 550 § 900 1500 | 2800
Power absorbed w 16 16 40 70 75 1 15 | 75 75
Current mA 130 | 130 300 320 - - -
Noise level dB(a) 53 | 53 |. 58 69 62 | 70 76 77
Temperature limits °C -10to +70
Protection-degree v 1P "IP 54 ! P24
EXTENSION CODE _
240V 50/60Hz 220 | 220 | 220 | 220 | 220 220 | 22071 220
110V 50/60Hz 222 22 | 222 | 22 222 222 | 222 | 222
24vDC oo [T ] 2m I - - - -
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New LED version :

New LED version

“Cat. No. 55.32.0050 - 55.32.0070") 55.34.0050 55.34.0070")
(AC supply) (DC supply) (AC supply) (DC supply)
Description Miniature control relay. Miniature control relay.
Plug-in or solder Plug-in or solder
connection. connection.
Contact Data
Number & type 2C/O 4 C/O
Switching current/voltage | 10 amp 250V (AC 1) 5 amp 250V (AC 1)
Max. voltage 380V AC 250V AC
Dielectric strength 1.5kV 1.5kV
(to frame) Gold flashed contacts on Gold flashed contacts
request. '— i available on request.
Coil data: ' '
Supply
AC 6, 12, 24, 32, 48, 110, 240 6,12, 24,32, 48, 110, 240
DC 6, 12, 24, 32, 48, 110 6,12, 24,32, 48, 110

Resistance (ohms)
AC
DC

Current (mA)
AC
DC

Power

Tolerance

(160 & 230AC
1125V DC

12, 50, 190, -, 770, 3940, 19100
40, 160, 640, -, 2560, 13440

233,117,588, -,29,13,6
150, 75, 38, -, 8, -

1.4VA AC, 0.9W DC
-20% to + 10%

{le0 AC & DC, 230 AC

12.2,50, 190, -, 770, 3940, 19100
40, 160, 640, -, 2560, 13440

233,117,58, -,29,13,6
150,75, 38, -, 18,8

1.4VA AC, 0.9W DC
-20% to +10%

Dimensions
(H x W x Projection
mm max.)

55.32 20.6 x 27.5x33.5 "

55.34 20.6x27.5x.33.5

Features

Small dimensions, power
switching. Press-to-test
button with LED and diode.

Small dimensions, power
switching. Press-to-test button
with LED and diode.

Note:

Connection diagram

Bases

' '494 82, 94.72, 9412, 94.34.

1

S

For DC

I supply. pin |
14 positive

[

9

A

H o ?2 7 3 oA a For DC
l/il /I l,_‘ |7J st?;r)ply.
[ ‘(‘ '{7 pin 14

positive

(=) .;——}—u (+)
94.74, DINrail

94.14, PCB mount .-
94 .34, Rear connect

Y DC supply version
also available without
LED. Specify
Cat. No. 55.34.2040.
3 DC supply version
also available vithout
LED. Specify
Cat. No. 56.32.
Available on indent
only.

Q-Pulse |d TMS1328
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GENERAL PURPOSE

RELAYS

‘ Technical data

Contact and switching current at
1800 operations per hour

Number of C/0 2 4
Nominal rate at

250V AC 1 (A) 10 5
Switching current

at 24V DC (A) 10 5
Breaking current

in AC 1 (VA) 2500 | 1250

Nominal coil sensitivity:

Nomina

Coil operating range:

Nomina

Mechanical life:

Operate time:

Ambien

Insulation resistance:

1.4 VA AC/0.9W DC

| coil voltages: AC

DC 6,12, 24,32, 48,110

other voltages available on indent
0.8 to 1.1 of nominal voltage .

| current rating 250V AC 1: } see below

(for inductive load refer COS ¢

graph adjacent)

20 x 10° operations in AC,
50 x 10° operatians in DC

<12m. sec. energisation
< 10m.sec. de-energisation

-40°C to +70°C
> 10,000 M Q2 at 500V DC

t temperature:

6,12,24,32,48,110,240

Load reduction coefficient vs coso

K
==
o
008 ~=
’ ~
> 0.6
o
—
S
204 AN
2 N\
1 08 06 0,4 Y
COs o

Connections

Lh

5 1 8
9 1

L
)

2 7 3 8 4

M'#'H

()

* (+) 13 1’1
Miniature control relay 2 changeover 5532 55.34
contacts Note: * Polarity when using LED/Diode modules
Cat. No. Contact Config. Amps (AC 1)
55.32 Solder or plug-in 10 Dimensions mm
connection 28 [ L8 @
55.12 PCB mounting 107 | ‘
Miniature control relay 4 changeover li55.121} 55.32 5532 | =
contacts J
Cat. No. Contact Config. Amps (AC 1) 771 H i TTTI <l
55.34 Solder or plug-in 5 R R A N
connection vz 9 D e e & @
55.14 PCB mounting (1] 5
g Notes: ') Foradjacent contacts; 250V max.
Available in 12V DC and 240V AC only
Options Available on indent only.
Recommended bases 2 Pole
O Gold flashed contacts add 5000 to Part No. 94.72
4 Pole 94.74
All technical data is based on an ambient temperature
of 20°C. -
" Q-Pulse Id TMS1328 Active 29/07/2015
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Only 17.5mm wide (DIN circuit breaker size).

DIN rail mounting.

5 timers cover a high percentage of applications.
24...240V AC and 24...48V DC. _
6 selectable time ranges from 0.05 seconds to 10 hours.
Terminals all touch protected (IP20).

LED indication.

High reliability SMD technology.

Multifunction unit also available.

CO0OCO0O0O0O0

On delay timer
_ Cat. No. RZ7-FEA3TU23 Electronic time delay relays RZ7-FE (with one changeover contact)

A timaers have selectatle time ranges !
4

Gs 0.05 ... G0s 0.5...10m 0.5...60m 0.5...10h

—— 0.05 ... 1is 0.5...
Description . Cat. No. ") ’;
On application of the supply voltage the output relay closes RZ7-FEA3TU23
after time delay t.
u _r— AlA2
Ouput {1518
. TN ]
Off delay timer
Cat. No. RZ7-FEB3TU23 - - -
The output relay closes as soon as B1 terminal is energised. RZ7-FEB3TU23

When the B1 terminal is de-energised the output relay remains
closed for time delay t.

SR )
LU vJ AliA2

S __.n* AUBY
- Dutpret 1 5 :g
N NN
) ar:appicatmnof~tﬁgvsug>5!§/valta_g-egthe output relay closes for RZ7-FED3TU23
. - the set time delay f.
- LNl
u , AVAZ
On delay impulse o ST 51
timing relay [ WY
Cat. No. RZ7-FED3TU23 B
i A a_n-"applicatioﬁ of the supply voltage, the output relay closes for RZ7-FEF3TU23

the time delay t and then opens for the same set time. The
cycle continues until the supply voliage is removed.

I
Suo LT
i teo IR
‘o PEEX]
.
- naex — .
C Notes: ') Alltimers are multivoltage 24...240V AC and 24...48V DC.
Flasher timer . Simply order function by Cat. No.
Cat. No. RZ7-FEF3TU23 3 For technical data on RZ7-FE (with one changeover contact)
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GUIDE TO READING TIMING FUNCTION DIAGRAMS Relay c
= Common
N/O = Normally open

Power now Input signal Power now N/C = Normally closed

applied applied to timer disconnected
Power LN \ \ .
supply Input signal

SiU OFF \ removed from
\ timer (timing
Input L PRSI e begins)
signal T 1
Sa/C O | ]
) ] Set time is now

Relay o I | " eapired and timed

R1 = w0 Pee

i ] ] [ relay is off or de-
(tmed) c\b_‘ W L‘_I_l SET l 1 energised.
] 1 1 TIME ) 1 (Reset for next
Relay A2  =— w0 et A | | operatiun).
instant | | i .
Instantaneous relay now on Timed relay now on or Instantaneous relay now
or encrgised. energised. off or de-cnergised.

NOTE:

If power is disconnected during actua! timing most electronic timers will reset to the preset time, ready for re-application

of supply voltage.

DELAY ON ENERGISATION

1 TIMED CONTACT

Also referred to as: Delayon
Delay on make
On delay

Delay on operate
FUNCTION DIAGRAM

N

K 1

MODE OF OPERATION

When power is applied to the timer, the set time delay
commences and the refay remains in its normal state. At
the end of the set time delay, the relay changes over to the
opposite position or on state. Al the disconnection of the
power supply the relay changes back to its normal state,
and the timer is reset for its next operation.

SUITABLE PRODUCTS

OARFN, OAR, BAR, OLR, BLR, OLRM, BLRM, OAS,
MRA1, OLS, MAR, MLR, CZE7, ERZE7, CRZE4,
RZ7-FSAJ. RZ7-FSA4 (2 contacts), M8 14, M815,
RZ7-FEA, MRW

DELAY ON DE-ENERGISATION

1 TIMED CONTACT

Also referred to as: Delay on break

Delay off

FUNCTION DIAGRAM

MQODE OF OPERATION
This timer is permanently supplied. When power is i
applied to the timer it is prepared for operation. Al the
closure of the input signal, the relay changes over to the
opposite position or on state. Timing does not commence.

At the loss of the input signal timing commences and at

the end of the set time delay the relay changes back to its
normal or de-energised state and the timer is reset for its
next operation,

SUITABLE PRODUCTS

OCRFN, MRU1, OCR, BCR, BLR, OLRM, BLRM, OLS,
BLS, MLR, RZ7-FSB3, RZ7-FSB4 (2 contacts), M814,
RZ7-FEB.

INTERVAL

1 TIMED CONTACT
Also referred to as:

One shot

FUNCTION DIAGRAM

MODE OF OPERATION

When power is applied o the timer, the set time defay
commences and the refay changes over o the opposite
position or on state. At the end of the set time delay. the
retay changes back to its normal or de-energised state,
and the timer is reset for its next operation,

SUITABLE PRODUCTS
MRU1, OLR, BLR, OLRM, BLRM, OLS, BLS, MLR, M814,
RZ7-FSD3, RZ7-FSM4 (2 contacts), RZ7-FED.

SINGLE SHOT

1 TIMED CONTACT

Also referred to as: Impulse lengthener

FUNCTION DIAGRAM

R o~ 1
T 1 v 1

p-————y

MODE OF OPERATION

This timer is permanently supplied. Upon the closure of
an input signal the refay changes over to the opposite
position or on state and timing commences. At the end of
the set time delay. the relay changes back to its normal
state and the timer is reset for its next operation. The
input signal can be held for either a shorter, or longer time
than the preset time delay and it will not influence the
operation of the relay.

SUITABLE PRODUCTS
MRU1, OLR, BLR, OLRM. BLRM, OLS, BLS, MLR, M814,
RZ7-FSL3.

STAR/DELTA

2 TIMED CONTACTS

This function is utilised to control timed operation of the
star and delta contactors in a star delta motor starter.

FUNCTION DIAGRAM

s
i ]
A | H
H : .
A ' [ | L
6 1 1 1 1

!
1 Tt 172 450ms i
i

MODE OF OPERATION

When power is applied to the timer, the set time delay T1
commences and the star relay changes over to the
opposite position or on state. Al the end of the set time
delay T1 the star relay changes back to its normal or de-
energised state and the fixed presel time T2 commences.
Al the end of the fixed time delay T2 the delta relay
changes over to the opposite position or on state. The
delta relay remains on until power is disconnected from
the timer.

SUITABLE PRODUCTS

DQR, CRZY4, RZ7-FSY2.

Q-Pulse |d TMS1328

TRUE DELAY OfF
1 TIMED CONTACT

Also referred to as: Oeiay on loss of supply

Delay on release

FUNCTION DIAGRAM

s/u_‘____;__ |
R-\;.'_L__4h_l_

l‘———l

MODE OF OPERATION
When power is applied to the timer, the relay changes
over to the opposite or on state. Tirning does not i
commence. When the power 1s disconnected, the set time |
delay commences. and the relay remains in its on state. !
At the end of the set time delay, the relay changes back to !
its normal or de-energised stale, and the timer is reset for l
!
!
|

its next operation.

SUITABLE PRODUCTS
DKR. PKR. RZ7-FSQ

Active 29/07/2015

RECYCLING

1 TIMED CONTACT (OFF PULSE FIRST)
Also referred to as: Repeat cycling
Symmetrical recycler
Asymmetrical recycler
FUNCTION DIAGRAM

sn) I I .

-

R.\Q_‘

IT11 121 t
T T

MODE OF OPERATION

When power is applied to the timer, the set time delay of
the off pulse commences and the relay remains in its
normal state. At the end of the set time delay of the off
pulse, the relay changes over to the opposite position or
on state. The set lime delay of the on pulse will now
commence and al the end of the set time the relay will
change back o its normal or de-energised slate. This
repeat cycling will continue until power is removed from
the timer. The timer will then be reset for its next
operation to begin with an off pulse. The operation of a
recycling timer with on pulse facility is the same as above,
although it starts with an on pulse upon application of the
power supply.

SUITABLE PRODUCTS

MRLi1, ODR, 8DR, ODS, BDS, M814, RZ7-FSF3 (on
pulse first), RZ7-FSM4 {on pulse first), MDR2U, RZ7-FEF.
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‘APPLICATION.

| VOLTMETER

VOLTMETER
SWITCH
“hree phase

Liree wire

SWITCH
Thiee phase

i To Neutial

SP331 Lobley St Ipswich SPS - Eleétricol Switchboard - OM Manual

T T

2. 4 6 . 8
OFF : :
TAaw x|y
-8 Tk
SRR

EVELOPMENT - WIRING DIAGRAM

ORDERING DETAILS

Standard Switch
A004-625

Cad4
CG4
CAlD
CALG8
CC8
CA20
CA208

2,416 ;8
OFF ] +
RN Xi §¥
W-N iy l
B-N 'S
o P

: VOLTMETER

. SWITCH

¢ Phase to Phase
¢ 4nd Phase

To Neutral

!
i

© VOLTMETER
* AMMETER
~ SWITCH

o Thiee Phass

R T
LIRS

Curgent
i !
i !
|
S—
| AMMETER

AMMETER
SWITCH

Wil
Whole

SWITCH

e O

Star Point

Q-Pulse |d TMS1328

Standard Switch
A0D5-624

Standard Switch
ADG/ 625

Al

ctd
CAID
CAL08
€G3
CA20
CA208

CA208

CA208

MANY GTHER STANDARD OR SPECIAL CIRCUITARY SWITCHES READILY AVAILABLE
Active 29/07/2015
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pr e ‘ : e A933-606 | CG4
iSRRIy /\ ‘ I S | Al
o rieis g_J 0602 anielin: o, P AN é CALOB
N 1 J P 0GR
il S e
TN AV ¢ G & i L‘!j_] ; EA)“
AN - o CA20B
}“ -ITT Nyt s e :_mm
LT v e
weren [1THESTY l’"‘ afsplie Standard Switch CALL
BRI 1 /r/ ” «-? A032-622 1 CALOB
e S .“i:'r(_ ? —.-—_...4.._: : EL‘:’?",
8 2]1epi8118)20] Ve R VA
. i L L I L CAZOR
) IR Y 1 (,,)» l
: 749
!
iteh B S x
1=+ R
; e
L » Standarg Swileh  © OAd
R g6 Cee
=1 L oA
PR L CALOB
rt L oo
i CA20



 ORDERINGDETAILS

ippucamon SHITCH DEVELPHENT - WIRING DAGRAN

CAiC
CAL0B
CAZ0
CAZ0B
WL
CAGI!
VLY.

3 Special Switch
AUH254

CIRCUIT
BREAKER
CONTROL
SWITCH

CONTROL
AND
INDICATOR
SWITCH

CONTROL
SWITCH
P Stop-Start

© CONTROL

i SWITCH

Stop-Siar
with isolate

booosiion

~ CONTROL
" SWITCH
Cng Clase

i Circeil

CONTROL
SWITCH
One
Momentan
Position

Q-Puise IdTMST328

MANY NTHEDR CTAMNADND ND CDEP

i
1 ;
§ ;

1 .
) !
'\1 :
) ;

Standard Switch

ARG

CAID

CAL0B
CA2D
CAZ0B
€2t

Standard Swiich
A176-600

CAd
CG4
Ca1d
CAIGR
CGe
CA2C
CA208
£26
CADI]
CADI?

Standarg Switch
A178-500

'
1

i

Standard Switch
AZ14-600

CGg

CA4
CG4
AL
CALOR
CGe
CA27)
CAZ)B
C26
CAD!!

¢ CADI2

CAL

- CGA

CAL]
CAL

CAZ7
CAZIE
€26
CAD1I
CADY?

Standard Switch
A295-600

Page 74.0£.193

CAd
CG4
CAlLC
CAINB
CG8
CA20
CA208
C26:
CAD:!

CAD:?
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ve
I
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|
| cane
L SWITCH

i Two
. Element

WIRING DUAGRAN

' ORDERING DETALS

STANDARD SWITCH
A310-600

CA4
CG4
CAlO
CAl0B
CG8
CA20
CA208
C26
€32

£3?

Ca2

C42 :
CAD11
CADI1Z
GANG ) T . STANDARD SWITCH | CA4 |
SWITCH N NS P ’ S S A311-600 CG4 ]
: Thrae -3 [‘] L; et CALO
! Element L T NN CAL0B
: T oo ek
i b o i CA20
L2 IEq S ‘ CA20B |
. ! 3 % [I T e b €25 ;
. €32 |
| .C42 !
caDll
| ! CADIZ .
. GANG iy STANDARD SWITCH | CAd
SWITCH H T Y P — A330-600 V.
Torg ' 5 |1l cal
Ciement , [} 5 : CAiOR
: N v £G8
Q ¢ v
I[_ Dot L Lo CA20
B [ CA208
3 xli” €26
T 32 .|
CADI
CADL2
CH OVER F ARE - A 125
SWMRHES oA L 64 £315
it ol i oA 1400
« CALOR 606
- C 68 CADL
! | [ ' I £A20 CAD1Z !
i _r ! | ! £2208 2
@ £25 !
) |

: CHANGE OVER
{ SWITCHES
Pt Off

"~ 'Q-Pulse Id TMS1328

01

]
+
i
$
-
x i(' yl
i
S S T
g
{—rtoe
I

~ r

(Ad 125
CG4A C315

CLCADD LAng

¢
i
!
t
i
i
H
!
]

CAL0B L50G

CG8 CALILI
Ca20) CAD12
CA208

26

€32

C42

0ol

MANY NTHFR STANDRARD N
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WbPLICRION T oiarcA DEVELOPMENT - WIRING DISGRAM - ORDERING DETALLS

ISOLATING . ' STANDARD SWITCH CA4
SWITCHES ; AZ01-620 CG4
Two Pole CA10
60 Angle CAlOB
. CG8
CA20
CAZ0B
C26
C32
C42
! ; CADL
5 CADL?

ISOLATING S STANDARD SWITCH | CA4
SWITCHES S : ' A202-620 Cad

1 3
- I "‘;I: 318 1; N f
Three Pyle E \;\ J](][ J/ l/ ? CAL0

60° Angle CAIDB
. CG8

d 1Y ¥ L f : CA20
¢ dts ' t CA20B

il ' . C o6
‘ | C32

C4z2

1SOLATING - | STANDARD SWITCH | CAd
SWITCH T o L R203-620 C64

our Pel o lEBE Lo Ll CAL)
f O IR / / / / CA198
2 3 |

O“U ‘\‘ IP
CG8

CAZ0

: i L )N ~ >\ XXX P . CA203
€26
[ £32
i g C42

; o P eaptl
L cap12

A 1SOLATING e
T SWITCH .

Thren Pals l

STANDARD SWITCH - €206

A202-£71 £32
€42
C80
Ci23
£3ls

. ISOLATING : {'*"“._..'f— rola i A, | STANDARD SWITCH | C26
, swiTcH - Q?;,‘:mi;li &5l Co o A327521 g;v
o ' ; 42

i Thres Bain Peies

L Pl i 10} AN / // / C80 :
’ K 5..;"""“‘ SR AFE

b oDarty Breas
‘ G31s

I
gl
b

_T'

3 L6
ISOLATING AR O S B STANDARD SWICH | C26
SWITCH . l \ﬂ\!l(‘ﬁ}(@ S | 7253621 Ci

Three Kz Palig ‘ | I _ ;

Plus e A /// / A c80-
Late Break B e e =t NV A O cios
ETE: 1 Doy (35
e L400
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A 230
3 step, 2st.

A 240
2 step, 1 g1,

' - Selector switches can be assembled to suit your standard or special circuit requirements.

Q-Pulse |d TMS1328
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 MULTLSTEP SWITCHES

SINGLE POLE WITHOUT OFF

L ? 3 ]
[s] o] o] o]
! (o35 ] 1 Q)
il il
o]
7
A 231 A 232
4 step, 2 st. Sstep, 3 st.
n 3
S o 017 so ° 0‘7
e o So o
' 01 ! (D]
2 o i? o,
o o0 ©
n w1
A 236 A 237
9 step, 5. 10 s*ep, 5 1.
SINGLE POLE WITH OFF
] )
. 5 7
SR L, ©%0
o]
—_ —
2 {2
A 241 A 242
3 step, 2 st 4 step, 2 st,
9 1
5o o] 90 5 ols
o 07 ‘0 O‘!
on r
— —
A 244 A 245
6 step 3 5t 7 step, 4 st
q 9
s('\ ° On 1 so © O” 17
° o' o o
— on o
i? o, ! o,
! 050
X(‘)o’ [} ?, ?
A 247 A 248
9 step, 5 st. 10 step 551,

P) step, 6 st.

L} 9
[ b
o o % °
1 03 ! 03
2 2
o o o 2
" ? " '
A 233 A 234
4 step, 3 st 7 step, 4 51
1 1
9 1? 9 7
o %o 0%g
o o So o?

o ]
1] 1 '90 'os 1"
A 238 A 239

A 243
5step, 3st.

A 246
8 step 4 g1,

A 249
11 step, 6 st

Numerous Multi-Pole Multi-Step switches readily available.

Active 29/07/2015
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© APPLICATION .

* SWITCH DEVELOPHENT - WIRING DIAGRAM

THREE PHASE
STAR-DELTA
i Reduced Voltagn

¢ Startinn

ORDERING DETAILS

STANDARD S¥ITCH | CA1D
£228-600 CA108

68

CA20 ;

CA208

26 i

]
| THREE PHASE
| REVERSING .
SWITCH
Spring Retum
To Off -
(
[
THREE PHASE
REVERSING
L swiTcH

STANDARD SWITCH | CAd
A401-620 CG

CAlD
VL.
i 08!
| CAZ
CA208 |
€26

-

AA~ S R i

-
L

~ o

{ H
!
|
|
f THREE PHASE i«
- STAR-DELTA Lo
SWITCH ;
Far uss iy ’
C Gantanio |
i !

THREE PHASF
SINGLE WINDING
~ DELTA-OFF
| DOUBLE STAR
| TWO SPEED

|

- SINGLE PHASE
. REVERSING
{ SWITCH

'
(SR U SR

SWITCHES FOR NTHFR MATOME IR ATV £NrtncIIRES REAMIIY AVAII ARIE
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*

€32

43

80 ;

STANDARD SWITCH | calg
A410-600- CAICE
L (68

ECA20 :

. CA20E :

| 025

€32, !

43 "

€80

[ DR

STAMDARD SWITCH | CALG ;
£419-600 Calog |

S UV SO

STANDARS SWITCH | CAlL

#141-4300 | CAILD

Y
L Cay
. C8)

i

; T REV

STANDARD SWITCH
4622-500

CAlS
C!"\IC'B
cGe
LA
| oas
| C26- |
i C32°

. 3
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Pressure Sensor - PS?

The Greenspan Pressure sensor PS100 is calibrated to correct for linearity errors introduced by
the sensor transducer. The instrument is packaged in a durable, robust, Delrin or Stainless Steel
housing fully sealed against moisture penetration and is hardwired to either vented or non vented
cable.

The transducer is a ceramic based capacitive element and is supplied in a variety of standard
ranges. Greenspan can supply a copper sensor nose cone which inhibits biclogical growth on the
sensor measuring element.

The Greenspan PS100 provides accurate and reliable data for a wide range of demanding measur-
ing applications, guaranteeing long-term performance in the harshest of environments. '

Specifications

Standard Ranges Available 0-2.5m
0-5m
0-10m

- 0-2Cm
0-25m
0-35m

. 0-70m

Operating Temperature 0-500C

Accuracy

* Combined linearity, hysterisis
and repeatability

* Temperature stability

+0.5% FS
£ 0.01%/°C FS
(referenced to 250C)

Dimensions

Wetted Materials
Output Load (min-max)

Storage Temperature

Supply Voltage 8-27 VDC
. Reverse polarity protected
. Surge protected to 2kV
Quiescent Current 4mA ’
Warm up time to stable reading 6 secs
Output 4-20mA (2 wire)
Length 310mm

SS body 45mm OD
Delrin body 47mm OD
316 Stainless steel, Delrin
0-500 ohms at 14V

0-400 ohms at 12V

-20 to +60°C

:Greenspan Technology Pty Ltd acn.oo1sa7s) Boil
22 Palmerin Street, Warwick,

Queensland 4370 Australia

;;Tel +617 4660 1888 Fax +61 7 4660 1800
Email: admin@greenspan.com.au

Q-Pulse Id TMS1328

¢ Standards Australia

Web site:www.greenspgn.’com:au“’““"“" T e e ——
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| SAFETY INSTRUCTIONS

Safety

The soft starter should be mst.\l](.d ina camet or in an

electrical control room.

¢ The device must be installed by trained personnel.

* . Disconncct all power sources before servicing.

* Always use standard commercial fuses, slow blow
c.g. type gl, gG, to protect the wiring and prevent
short circuiting. To protect the thyristors against
short-circuit currents, superfast semiconductor fuses
can be used if preferred. The normal guarantee is
valid even if superfast semiconductor fuses are not
used.

Operating and maintenance personnel

1. Read the whole Instruction Manual before install-
ing and putting the cquipment into opceration.
‘. During all work (operation, maintenance, repairs,
ctc.) observe the switch-off procedures given in this
instruction as  well as any other operating
instruction for the driven machine or system. Sce
Emergency below. :
3. The "operator must avoid any working methods
- which reduce the safety of the device.
4. The operator must do what he can to ensure that
no unauthorised person is working on the device.
5. The operator must immediately report any changes
to the device which reduce its safety to the user.
6. The user must undertake all necessary measures to
operate the device in perfect condition only.

Installation of spare parts

We expressly point out that any spare parts and accesso-
ries not supplicd by us have also not been tested or
approved by us.
Installing and/or using such products can have a
.wgativc cffect on the characteristics designed for your
device. The manufacturer is not liable for damage aris-
ing as a result of using non-original parts and accesso-
ries.

"Emergency

You can switch the device off at any time with the
mains switch connccted in front of the soft starter (both
motor and control voltage must be switched off).

Dismantling and scrapping

The enclosure of the soft starter is made of recyclable
material as aluminium, iron and plastic. Legal require-
ments for disposal and recycling of these materials must
be complied with.

The soft starter contains a numbcr of components
demanding special treatment, as for example thyristors.
The' circuit board contain small amounts of tin and
lead. Legal requirements for disposal and recycling of
these materials must be complied with.

-
Q-Pulse Id TMS$1328 Active 29/07/2015 Page 85 of 193



SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual

CONTENTS
1. GENERAL INFORMATION ...... 6
11 Integrated safety systems .........cccoeeveeunmennneenn. 6
1.2 Safety MEASUICS ..cc..vvveeniiieeeeeeeeeeeerneaeaanennn, 6
1.3 Notes to the Instruction Manual ...................... 6
1.4 How to use the Instruction Manual .................. 6
1.5 Standards .....cccooveeeveeiieeeee e 6
1.6 Tests in accordance with norm EN60204 ......... 6
) 1.7 Inspection at delivery ......cccccoovveevereeeeeeeeennnn. 7
1.7.14 Transport and PACKING .cevvirnerieeiiieneien i e 7
1.8 Unpacking of MSF-310 and larger types ........... 7
2. DESCRIPTION ............ R - |
21 General .ooeveeeeeeererernn, eereree et eee s
2.2 MSF control methods
22,1 General fEatlres .....ccveveeercerireverreeeereeeersseenens
3. HOW TO GET STARTED .......10
‘ 3.1 ChECKIISt ceuerervieieiie et 10
3.2 Main functions/Applications ......ceceeeerrererreenns 10
3.3 MOOT Data ..vcevveecirnireinieiiiicceeee e eeesesnnes 10
34 Setting of the start and stop ramps ............... 11
3.5. Setting the start command .....cccccoeeeeveineeennnn. 12
3.6 Viewing the motor current .........ccecevvevevennnnnn, 12
3.7 SAtING <o 12
4. APPLICATIONS AND FUNCTIONS
’ SELECTION ......... Certereceaas 13
4.1 Soft starter rating according to AC53a .......... 13
. 4.2 Soft starter rating according to AC53b .......... 13
4.3 MSF Soft starter ratings ......cccovvvveeveeereeevnnnnnn. 14
4.4 The Application Ratings List ..cccecveveeennnnnnnnnn, 14
4.5 The Application FUnctions List ......cccevvveveennn. 16
4.6 Function and combination matrix ................... 19
4.7 Special condition .....cvvveeiviiiieeeie i eeeeeeens 20
4.7.1  Small motor or 1ow [08d ..eoveveeeeeereeeeerereeneesnns 20
. 4.7.2 Ambient temperature below 0xC .20
4.7.3 Phase compensation capacitor ........ecevvv..n.. 20
4.7.4  Pole-changing contactor and two specd motor 20
4.7.5 Shielded MOtOr Cable .....cccoeeveveieereeererrereasans 20
4.7.6  Slip ring MOLOrS ....ccvvvereveiiieeeeerereeeeeeeeeeenns 20
4.7.7 Pump control with soft starter and frequency
inverter together .......eveveevceiiveieeiieeeeeeeen, 20
4.7.8 Starting with counter clockwise rotating loads20
4.7.8  Running motors in parallel ........ccovvveveeerennnnn. 20
4.7.10 How to calculate heat dissipation in cabinets .20
4.7.11 Insulation test ON MOLOr w.eeeveeeeevreeeeeveeneneans 20
4.7.12 Operation above 1000 M ..ccoveeevverereeesinreesenns 20
4.7.13 REVEISING ocveerieeiieee e eeeee e e e sse e 20
5. OPERATION OF THE SOFT
STARTER ....... ctrecesaaranannnen 21
51 General description of user interface ................... 21
5.2 PPU unit
5.3
5.4 The Menu Structure .......ooeceveeveeevveeeeeennnn, 22
5.5 THE KBYS ...ttt ee e 23

Q-Pulse |d TMS1328

5.6
5.7

6.1 -
6.2
6.3

6.4
6.5

7.

7.1
7.1.1
7.2
7.21

7.2.2
7.2.3

7.3
7.4
7.5 .
7.6
7.6.1
7.6.2
7.7
7.8
7.9
7.10
7.11
7.12
7.13
7.14
7.15
7.15.1
7.15.2
7.15.3
7.15.4
7.16
7.17
7.18
7.19
7.20
7.21
7.22
7.23
7.2311

7.23.2
7.24
7.24.1
7.24.2
7.25

Active 29/07/2015

Keyboard 10CK .....coovriiiiiiiiiiiiiiiieeieeeee i, 23
Overview of soft starter opera-tion and
parameter SCL-UD. ...ovveviineieee e 23
INSTALLATION AND
CONNECTION ............ccuhn. 24
Installation of the soft starter in a cabinet ..... 24
CoNNECioNS coovieiiiii e 28

Connection and setting on the
PCB controf card

Minimum wiring
Wiring examples

FUNCTIONAL DESCRIPTION
SET-UP MENU .

Ramp up/down parameters
RMS current [005]
Start/stop/reset command
2-wire start/stop with automatic reset

at start ..o 37
2-wire start/stop with separate reset ............ 37
3-wire start/stop with automatic reset at

S, (e e 37
Menu expansion setting. .............cccoveeeeevonennn. 38
Voitage control dual ramp .....coceveeeevvrevnnnrnnnn, 38
Torque control parameters .........cooevevevevnennn.. 39
Current limit (Main Function) .............oeevveve.. 39
Voltage ramp with current limit ..................... 39
Current Hmit oo eee s 40
Pump controf (Main Function) .........ceceveennns 40
Analogue Input Control (Main Function) ......... 41
Full voltage start, D.0.L. (Main Function) ...... 41
Torque control (Main function) ........ccovvvvvnn... 42
Torque boost

Slow speed and Jog functions ..........cccecveuueean. 48
Slow speed controlled by an external signal. ..48
Slow speed during a sclected time .....veevvenee.. 49
Jog FUNCLIONS .vevvieeiiiiiiee e, 49
DC-brake after slow speed at stop [040] ....... 49
Motor data setting .......ccccceevvvvvecceeeceennn, 50
Programmable relay K1 and K2 ........c..o........ 51
Analogue output ..o, 52
Digital input selection ......cccceevvveeeevveeeeniannnn, 53
Parameter Set ........cccoveeveeiiiiieceiees e, 54
Motor protection, overload (F2 alarm) ........... 55
Mains protection .......ccooveeenveeeieeii, 56
Application protection (load monitor) ............. 57
Load monitor max and min/protection

(F6 and F7 alarms) ....ccoevevveeeeeeeeeeeeseeereesenns 57
Pre-alarm ...oocvveceeevveeeneeec et eeee e e e eanes 58
RESUME alarms ........covevveveeeeseieeveeeeeeeeaesann, 61
Phase input failure FL ......cccovvvevvvvveesiieneeeeneen, 61
Run at current limit time-out F4 ..................... 61
Slow speed With JOG .......ccoeeeeueeveieeeereenann, 61

3
Page 86 of 193



7.26
7.27
7.28
7.29
7.30
7.31

8.

8.1
8.1.1
8.1.2

8.1.3

4"

Q-Pulse |d TMS1328

SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual

Automatic return menu
Communication option, related Parameters ....62
Reset to factory setting [199] ....cocovvvvevnnnnnne.
VIEW OPETAtioN .oovveeveieeeieceeeeeeieseeseeseesieeenena s
Koyhoard oGk ...
Alarm ISt oo e

PROTECTION AND ALARM .... 66

Alarm description ..........oucvveeeeceereeeeeeeeeeninens 66

“Alarm with stop and requiring a separate reset66

Alarm with stop and requiring only a new

sStart command ....ccoveeeveniiiiiee it eeeeeeeann s 66
Alarm with continue run .....c.oeeevvvmeneereenennnnn.. 66
Alarm OVEIVIEW .ccveivenerinenreitirsnerereeeeveseeenen 67
TROUBLE SHOOTING ..........68
Fault, cause and solution ........cceeeeeveeuveereeenens 68
MAINTENANCE ceerbeeccenrieannn 71
OPTIONS ... iiiiiiiiiienrnen... T2
Serial cOmMmMUNICALION .....vveeeivieveireecrereeereennen. 72
Field bus SyStems .......ccccvevieevcervereensiinesesene. 72
EXEErNal PPU. wovereeeeeeeeeeeeeeeeeesesereveveseses e 72
Cable kit for external current transformers...... 72
Terminal Clamp ..cceeiiiieriierree e reccaeeereaeens 73

TECHNICAL DATA .............. 74
SET-UP MENU LIST ............ 79
INDEX

REPRESENTATION .............85

List of tables

Table 1
Table 2
Table 3
Tabla 4
Table 5
Table 6
Table 7.
Table 8
Table 9
Table 10
Table 11
Table 12
Table 13

Active 29/07/2015

Applications Rating List ...........ccouevveerenne. 15
Application Function List
Combination matrix

The keys v,
Control modes
MSF-017 to MSF-250. ......ooeovvvieiniene, 25
MSF-017 to MSF-250 ......cocecnnniiiiniiiinnne,

MSF-310 to MSF-1400. ........c.c.........
Busbar distances ........ccoceceeecvvieieceeiineni oo
PCB Terminals ....oceceevevriiiiiieee e,
Set-up Menu OVEIVIEW .......coeviveenninninenn,

Page 87 of 193



SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual

List of figures Fig. 54 Wiring for slow speed external input. ............... 53
Fig. 1 Scope of delivery. .....ccccoeeereviveciieereeeceieeenne 7 Fig. 55 Parameter OVeIVIeW ......occceeorveeeceeereeeeivieenn. 54
Fig. 2 Unpacking of MSF-310 and larger models. ....... 7 Fig. 56 Connection of external control inputs. ............. 54
Fig. 3 VOItage CONMOl ..coveeereierresiririeereeseesneeesaerennes 8 Fig. 57 The thermal CUVe ..., 55
Fig. 4  Current CONIOl ......ocovveceeremveeiviceeeresee e vesneraneas 8 Fig. 58 Load monitor alarm functions. ..............cceuc..e. 60
Fig. 5 Torque control Fig. 59 The 2 JOB KEYS. oo 61
Fig. 6 Standard Wiring. ........ccooveevueeiiveeeeiee e 10  Fig. 60 Option RS232/485 ..o 72
Fig. 7 Example of start ramp with main Fig. 61 Option ProfibUS ....ccveeeeeeeivieeiiiie e eeeeeeeeveeseennenns 72
fUNCLion VOItAEE ramp. ...ccevveeveevrreereeeeereereenens 12  Fig. 62 Shows an example of the External PPU
Fig. 8 Rating example AC53a. .eveeoeveeooeoeoooe 13 after it has been BUlt in. ......coveeeeeeeesiieaan, 72
Fig. 9 Duty cycle, non DYPASS. curreiiieiieiieir et eeienes 13 Fig. 63 Cable Kit cvuiievnieeiiieeriieinien e eeeee e eseeae e 72
Fig. 10 Rating example AC53D. weoevveeeeeeeeeeeeeeeeeeennnn 13 Fig. 64 The terminal Clamp. .....ocoovueeeeeieeeeeeeeeeeiaanenns 73
Fig. 11 Duty cycle, bypassed .....cc.ccovevevmeerreneemeneeerenenns
Fig. 12 MSF soft starter models. ....
FIg. 13 PPUUNIL. .eeveiriiiierrrerceeiinrineccree s r e 21
Fig. 14 LED Indication at different operation situation. .22
Fig. 15 Menu Structure. ......cccieevieirveeecicericccennnenecene. 22
Fig. 16 MSF-017 to MSF-250 dimensions. ...........ce...... 24
Fig. 17 Hole pattern for MSF-017 to MSF-250 ............. 24
Fig. 18 Hole pattern for MSF-170 to MSF-250
with upper mounting bracket instead
Of DIN-rail. coiieiirieiii et cerrencee st iee s 24
Fig. 19 MSF -310t0 MSF -835. ..cceeeeveeevervevvveeeeereeeeeees 26
ig. 20 Hole pattern for screw attachment, .
MSF-310 to MSF-835. Hole distance (mm). ..... 26
Fig. 21 Busbar distances MSF -310 to MSF -835. ........ 26
Fig. 22 MSF -1000 10 -1400 ..cccvvvireieiienremrireennreerenennnne 27
Fig. 23 Hole pattern busbar MSF -1000 to -1400. ........ 27
Fig. 24 Connection of MSF-017 to MSF -085. .............. 28
Fig. 25 Connection of MSF-110 to MSF-145. ............... 29
Fig. 26 Connection of MSF-170 to MSF-250 ...... ...30
Fig. 27 Connection of MSF-170 to MSF-1400. .............31
" Fig. 28 Connectlons on the PCB, control card. ............ 32
Fig. 29 Wiring circuit, "Minimum wiring”. ....ccocevvveveene 33
Fig. 30 Analogue input control, parameter set,
: analogue -output and PTC input. ...cccevenvennnrnnnees 34
Fig. 31 Forward/reverse wiring Circuit. .......ccocoveveerennnnn 34
Fig. 32 Menu numbers for start/stop ramps,
: initial voltage at start and.step down
voltage at StoP. cciiiiiiiiiiin e 36
Fig. 33 Menu numbers for dual voltage ramp at
start/stop, initial voltage at start and step
down-voltage at Stop. ...ccveervviiereniimreiinineneennnnens 38
Fig. 34 Current limit
Fig. 35 Current limit
Fig. 36 Pump control
Fig. 37 Wiring for analogue input. ......cccovvvveveneeereennnnnn. 41 -
Fig. 38 Setting voltage or current for analogue input. ..41
Fig. 39 Full voltage start. .......ccccecevremrvevriiniiiennenenecnnns 41
Fig. 40 Torque control at start/stop. .cocceeerevreeeeeerreenenne 42
Fig. 41 Current and speed in torque control. ................ 42
Fig. 42 The principle of the Torque Booster when
starting the motor in voltage ramp mode. ........ 43
Fig. 43 Bypass wiring example MSF 310-1400. ........... 44
Fig. 44 Current transformer position when Bypass
MSF-017 to MSF-250. ...cciiiiiiieiecerrrieeeeee e, 45
Fig. 45 Current transformer position when Bypass
MSF-310 to MSF-1400. ......cccvvuererrivnrecnnreeenrenns 45
Fig. 46 Braking time ......ccccveeeerverrecvrnnenn. e 46
Fig. 47 Soft brake wiring eXample. ...o..cccvvvevevinrerreneenens 47
Fig. 48 Slow speed controlled by an external signal. ....48
Fig. 49 Slow speed at start/stop during a
selected tiMe. vvcieeeeeecniire e 49
Fig. 50 Start/stop sequence and relay function
“Operation” and “Full voltage”. ........oovevrevnrens 51
Fig. 51 Wiring for analogue output. ......c.ccvecvvverrnrerenen,s .52
Fig. 52 Setting of current or voltage output. ......ccveeenes 52
Fig. 53 Setting of J1 for current or voltage control. ...... 53
5

Q-Pulse Id TMS1328 Active 29/07/2015 Page 88 of 193



Q-Pulse |d TMS1328

SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual

1.

1.1 Integrated safety systems

The device is fitted with a protection system which

reacts to:

* Over temperature.

* . Voltage unbalance.’

* Over- and under voltage.

» Phase reversal

* Phase loss

* Motor overload protection thermal and PTC.

* Motor load monitor, protecting machine or process
max or min alarm

* Starts per hour limitation

The soft starter is fitted with a connection for pro-
tective earth L (PE).

" MSF soft starters are all enclosed IP 20, except

MSF-1000 and MSF-1400 which are delivered as open

'hassi 1100.

1.2 Safety ﬁeasures

These instructions are a constituent part of the device

and must be:

* + Available to competent personnel ae all times.

* "Read prior to installation of the device.

* Obscrved with regard to safety, warnings and infor-
mation given.

The tasks in these instructions arc described so that
they can be understood by people trained in clectrical
engincering. Such personnel must have appropriate
tools and testing instruments available. Such personncl
must have been trained in safe working methods.

The safety measures laid down in DIN norm VDE
0100 must be guaranteed.

permits and meet any requirements regarding:
» Safety of personnel.

* Product disposal.

*. Environmental protection.

. The user must obtain any general and local operating

NOTE! The safety measures must remain in force at all
times. Should questions or uncertaintles arlse, please
contact your local sales outlet.

6 GENERAL INFORMATION

GENERAL INFORMATION
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Notes to the Instruction
Manual

1.3

WARNING! Warnings are marked with a warning
A triangle.

Serial number

The information given in these instructions only
applies to the device with the serial number given on
the label on the front page. A plate with the serial
number is fixed to the device.

Important
For all enquiries and spare parts orders, please quote
the correct name of the device and serial number to
ensure that your inquiry or order is dealt with correctly
and swiftly.

NOTE! These Instructions only apply to the soft starters
having the serlal number glven on the front page, and not
for all models.

1.4 How to use the Instruction

Manual

This instruction manual tells you how to install and
operate the MSF soft starter. Read the whole Instruc-
tion Manual before installing and putting the unit into
operation. For simple start-up, read chapter 2. page 8
to chapter 3. page 10.

Once you are familiar with the soft starter, you can
operate it from the keyboard by referring to the chap-
ter 13. page 79. This chapter describes all the functions
and possible setting.

1.5 Standards

The device is manufactured in accordance with these

regulations.

« IECY947-4-2

* EN 60204-1 Elcctrical cquipment of machines, part
1; General requircments and VIDE 0113.

« EN50081-2, EMC Emission

* EN50081-1, EMC Emission with bypass

* "EN 50082-2, EMC Immunity

+ GOST
« UL508
1.6 Tests in accordance with norm

EN60204

Before leaving the factory, the device was subjected to
the following tests:
* Through connection of carthing system;

a) visual inspection.

b) check that carthing wire is firmly connected.
* Insulation '
*  Voltage
* Function
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1.7 Inspection at delivery

Fig. 1 Scope of dclivery.

1.7.1 Transport and packing

he device is packed in a carton or plywood box for
delivery. The outer packaging can be returned. The
devices are carefully checked and packed before dis-
patch, but transport damage cannot be ruled out.

Check on receipt:
* . Check that the goods are conplete as listed on the
delivery note, see type no. etc. on the rating plate.

Is the packaging damaged?
* Check the goods for damage (visual check).

If you have cause for complaint

If the goods have been damaged in transport:

. Contact the transport company or the supplicr
immediately.

* Keep the packaging (for inspection by the transport
company or for returning the device).

.’ackaging for returning the device
* Pack the device so that it is shock-resistant.

Intermediate storage

After delivery or after it has been dismounted, the
device can be stored before further use in a dry room.

1.8 Unpacking of MSF-310 and

larger types

The soft starter is attached to the plywood box/loading

stool by screws, and the soft starter must be unpacked

as follows:

1. Open only the securing plates at the bottom ol the
box (bend downwards). Then Lift up the box from
the loading stool, both top and sides in one picee.

2. Loosen the three (3 pes) screws on the front cover
of the soft starter, down by the Tower logo,

3. Push up the front cover about 20 mm so that the
front cover can be removed. :

4. Remove the two (2 pes) mounting screws at the
bottom of the solt starter,

5. Lilt up the soft starter at the boutom about 10 mm
and then push backwards about 20 mum so that the
soft starter can be removed from the mounting
hooks* at the top. The hooks are placed under the
bottom plate and cannot be removed until the soft
starter is pulled out.

6. Loosen the screws (2 pes) for the mounting hooks
and remove the hooks.

7. The hooks are used as an upper support for mount-
ing the solt starter.

Fig. 2 Unpacking of MSF-310 and larger modcls.
. GENERAL INFORMATION 7
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2. DESCRIPTION

2.1 General

The MSF is installed dircctly between the mains and
the supply cable to the motor. If a mains contactor is
used it can be activated by the integrated K1 relay.

N v//4 MSF

03-F03

The MSF is developed for soft starting, stopping and
braking three-phase motors.

There are 3 different kinds of soft starting control
methods:
¢ . Control method 1-Phase
The single phasc controlled soft starters provide
only a reduction in starting torque no control of
current or torque. These starters need a main and
bypass contactor as well as external motor protec-
tions. This is a open loop voltage controller. These
starters are mainly in the power up to 7.5 kW.
» Control method 2-Phase : .
. The two phase starters can start a motor without a
- mains contactor, but in that casc voltage still is
present at the motor when it’s stopped. These start-
ers are mainly in the power up to 22 kW,
* Control method 3-Phase
In the three phase Soft Starters there are different
technologies:
» Voltage control
» Current control
"« Torque control

Voltage control :

This method is the most used control method. The

starter gives a smooth start but doesn’t get any feedback
on current or torque. The typical settings to optimize a

.voltagc ramp arc: Initial voltage, ramp time, dual ramp

time.

Current (A)

FLC
i :
Time
03-F116
Fig. 3 Voltage control
8’ DESCRIPTION

Current control

The voltage ramp can be used with a current limit
which stops the voltage ramp when the sct maximum
current level is reached. "The maximum current level is
the main setting and must be set by the user depending
the maximum current allowed for the application.

Current (A)

A

Current

Limit \
FLe )

»
»>

Time
03-F111

Fig. 4 Current control

Torque control

Is the most suflicient way of starting motors. Unlike
voltage and current based systems the soft starter moni-
tors the torque need and allows to start with the lowest
possible current. Using a closed loop torque controller
also linear ramps arc possible. The voltage ramp can not
hold back the motor starting torque this results in a
current peak and unlincar ramps. In the current ramp
there will be no peak current, but a higher current for
a longer period of time during the start compared to
torque control. Current starting doesn't give lincar
ramps. The lincar ramps are very important in many
applications. For an example, to stop a’pump with an
unlincar ramp will give water hammer. Soft starters
which doesn’t monitor the torque, will start and stop to
fast if the load is lighter than the setting of current or
ramp time. '

'

Current (A)

FLC —

Time
03-F113

Active 29/07/2015

Fig. 5 ‘lorque control
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2.2 MSF control methods

MSF Soft Starters control all three phases supplied o
the motor. tt manages all the 3 possible starting meth-
ods where the closed loop Torque control is the most
cflicient way of starting and stopping motors,

2.2.1 General features
As mentioned above soft starters offer you several fea-
tures and the following functions arc available:
* Torque controlled start and stop
» Current limit control at start
* Application “Pump”
*» External analogue input control
* Torque booster at start
* Full voltage start (D.O.L)
* Dual voltage ramp at start and stop
* DBypass
* Dynamic DC-brake or Softbrake
« - Slow speed at start and stop
* Jogging forward and reverse
.- Four parameter sets
* Analogue output indicating current, powe
or voltage :
* Viewing of current, voltage, power, torque, power
consumption, elapsed time etc.
* Integrated safety system acc. to § 1.1, page 6, with
-an alarm list.

Q-Pulse |d TMS1328 Active 29/07/2015
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3. HOW TO GET STARTED

AZ0GEC

il
Ll
L11213PE 0102PE 24 K122] 23f yo24] 33 KS_I 32| 6970
L2 _]
T11213 PE 1112 13 14 15 16 17 18 5 18 17
q o
start /slop

03-F17

Fig. 6. Standard wiring.

This chapter describes briefly the sct-up for basic soft
“start and soft stop by using the default “Voltage Ramp”
function.

Into operation must be carrled out by properly trained
personnel. Before set-up, make sure that the
Installation Is according to chapter 6. page 24 and the
Checklist below.

i -/j WARNING! Mounting, wiring and setting the device

3.1 Checklist

» Mount the soft starter in accordance with chapter 6.

page 24.

Consider the power loss at rated current when

dimensioning a cabinet, max. ambient temperature

is 40°C (sce chapter 12. page 74).

¢ Conncct the motor circuit according to Fig. 6.

* Conncct the protective carth.

»  Conncct the control voltage to terminals 01 and 02
(100 - 240 VAC or 380-500 VAC).

+ Conncct relay K1 (PCB terminals 21 and 22) to the
contactor - the soft starter then controls the contac-
tor.

* Connect PCB terminals 12 and 13 to, c.e., a 2-way
switch (closing non-rcturn) or a lLC, cte., o
obtain control of soft start/soft stop.)

* Check that the motor and supply voltage corre-
sponds to values on the soft starter’s rating plate.

* Ensure the installation complies with the appropri-
ate local regulations.

1) The menu 006 must be put to 01 for start/stop command from
keyboard.

10 HOW TO GET STARTED
Q-Pulse |d TMS1328
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3.2 Main functions/Applications

WARNING! Make sure that all safety measures have
been taken before switching on the supply. -

Switch on the control voltage (normally 1 x 230 V), all
segments in the display and the two LED's will be illu-
minated for a few seconds. Then the display will show
menu 001. An illuminated display indicates there is
supply voltage on the PCB. Check that you have mains
voltage on the mains contactor or on the thyristors.
The settings are carried out according o following;:

The first step in the settings is to st menu 007 and
008 to “ON" to reach the main ﬁmctxons 020-025 and
motor data 041-046.

NOTE! The main function is chosen according to the
application. The tables In the applications and functions
selection (table 1, page 15), gives the Information to
choose the proper main function.

3.3 Motor Data

Sct_the data, according to the motor type plate to
obtain optimal settings for starting, stopping and motor
protection.

NOTE! The default settings are for a standard 4-pole motor
acc. to the nominal power of the soft-starter. The soft
starter wlll run even if no speclifilc motor data is selected,
but the performance wlil not be optimal.
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(0] (0]
ola1)s 0l4le|S
Nominal motor voltage Nominal frequency
Defauit: 400V Default: 50 Hz
Range: 200-700 V Range: 50/60 Hz
NOTE! Now go back to-menu 007 and set it to “oFF” and
then to menu 001.
0]
0412 .
[ © 3.4  Setting of the start and stop
Nominal motor current ramps
4 5 The menu’s 002 and 003 can now be set to adjust the
: start ramp up time and the stop ramp down time.
Default: Nominal current soft starter
Range: 25% - 150% of Ingyq in Amp
0loi2]5
5 Start time ramp 1
10/4]3]2 L 1 OJ
: Nominal motor power Default: 10 sec
2 2 Range: 1-60 sec
Default: Nominal power soft starter Estimate the starting-time for the motor/machine. Sct
Range: 25% - 300% of Pnggq in kW "ramp up tme” at start (1-60 sec).
Key “ENTER <1 to conlirm new value.
Key “NEXT — “, “PREV <" to change menu.
0]
0444 ‘
0 0/0}4]3
Nominal motor speed
1 4 5 O Stop time ramp 1
"o |FlF)
Default: Nominal speed soft starter
Range: 500-3600 rpm Default: oFf
Range: oFF, 2-120 sec
Set "ramp down time” at stop (2-120 s).
0 “oFF” if only soft start requircs.
0lal5]3
Nominal motor cos phi
Default: 0.86
Range: 0.50-1.00

Q-Pulse |d TMS1328
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\

3.5 Setting the start command 3.7 Starting
As dcfault the start command is set for remote opera-
tion via terminal 11, 12 and 13. For casy commission- WARNING! Make sure that all safety measures have

been taken before starting the motor in order to avoid

ing it is possible to set the start command on the start
. personal Injury.

key on the keyboards. This is set with menu 006.

Start the motor by pressing the “START/STOP* key

20 on the keyboard or through the remote control, PCB
10.(6}(5] 0 terminal 11, 12 and 13. When the start command is
given, the mains contactor will be activated by relay K1
Selection of control mode (PCB terminal 21 and 22), and the motor then starts
ZJ softly.
Default: 2 Current (A)
Range: 1,2,3

Menu 006 must be set to 1 to be able to operate from
keyboard.

NOTE! Factory default setting Is remote control (2). T

“o start and stop from the keyboard, the “START/
STOP” key is used. -+

: FLC -
To reset from the keyboard, the “ENTER o/

RESET” key is used. A reset can be given both when fe +

the motor is running and when the motor is stopped. Time
A ‘reset by the keyboard will not start or stop the 03-F116

motor.

Fig. 7 Example of start ramp witl main_function voltage ramp.

i 3.6 Viewing the motor current

Set the display to menu 005. Now the Motor current
can be viewed on the display.

(ol
o | o

Default: -
‘| Range: 0.0-9999 Amp.

1 RMS current read-out

'NOTE! The menu 005 can be selected at any time when the
motor Is running. ~

12 HOW TO GET STARTED
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4.

This chapter is a guide to sclect the correct soft starter
rating and the selection of the Main function and addi-
tional functions for each different application. '
To make the right choice the following tools are
used:
* The norm AC53a.
This norm helps selecting the soft starter rating with
regard to duty cycle, starts per hour and maximum
starting current.
* The Application Rating List.
With this list the soft starter rating can be selected
depending on the kind of application used. The list
use 2 levels ol the AC53a norm. Sce table 1, page
15.

* The Application Function List.
~ This table gives an complete overview of most

common applications and duties. For cach applica-
tions the menu’s that can be used are given. See
table 2, page 17.

* Function and Combination matrix.
With these tables it is easy to see which combina-
tions of Main and additional functions are possible,
sce table 3, page 19 and table 4, page 19.

4;1 Soft starter rating according to
AC53a

The [EC947-4-2 standard for clectronic starters defines
ACS53a as a norm for dimensioning of a soft starter.
The MSF soft starter is designed for continuous
running. In the Applications table (table 1, page 15)
two levels of AC53a are given. This is also given in the
technical data tables (see chapter 12. page 74).

210A : AC-53a_5.0 - 30: 50- 10

Starts per hour

On-load factor (on-load
duty cycle as percent-
age of operation cycle)

‘Start time (seconds)

Start current (multiple
of FLC)

Rated FLC (Full Load
Current) of starter
under prescribed condi-
tions

{03-FE8)

APPLICATIONS AND FUNCTIONS SELECTION

Starts per hour
Start
Duration

Run Time

CURRENT
| _Start Qurrent

TIME

Duty Cycle = (Start Duration + Run Time)
. (Start Duration + Run Time + Off Time)

{03 F60)

Fig. 9 Duty cycle, non bypass.

4.2 Soft starter rating according to

AC53b

This norm is. made for Bypass operation. Because the
MSF soft starter is designed for continuous operation
this norm is not used in the sclection tables in this
chapter.

210A : AC-53b 5

Off time (seconds
between starts)

Start time (seconds)

Start current {multiple of

)
Rated FLC (Full Load Cur-
rent) of starter under
prescribed conditions

103 F59)

Fig. 8 Rating example AC53a.

The above cxample indicates a current rating of 210
Amps with a start current ratio of 5.0 x FLC (1050A)
for 30 seconds with a 50% duty cycle and 10 starts per
hour.

NOTE! If more than 10 starts/hour or other duty cycles are
needed, please contact your suppller.

Active 29/07/2015

Fig. 10 Rating example AC53b. ‘

Start
[_)u_ra}ign
= '
P '
wi . ' off
o= o Time
[=S I T il
S| 2
Ol s,
wn,
1
1
TIME (oaren

Fig. 11 Duty cycle, bypassed

The above example indicates a current rating of 210

. Amps with a start current ratio of 5.0 x FLC (1050A)

for 30 scconds with a 24-minute period between starts.

APPLICATIONS AND FUNCTIONS SELECTION 13
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4.3 MSF Soft starter ratings
According to the norms AC53a and ACS53b a soft

starter can have many current ratings.

NOTE! Because the MSF soft starter Is designed for
continuous operation the norm AC53b Is not used in the
application rating list. .

With help of the Application Rating List with typical
starting currents and categorics in the AC53a level (see
table 1, page 15 and table 2, page 17) it is easy to select
the proper soft starter rating with the application.

The Application Rating List uses two levels for the
AC53a norm:
* AC53a 5.0-30:50-10 (heavy duty)
This level will be able to start all applications and
follows directly the type number of the soft starter.
" Example: MSF 370 is 370 Amps FLC and then 5
time this current in starting,
AC 53a 3.0-30:50-10 (normal/light duty)
This level is for a bit lighter applications and here
the MSF can manage a higher FLC.
Example: MSF 370 in this norm manage 450 Amps
FLC and the 3 times this current in starting

@

NOTE! To compare Soft Starters It’s important to ensure
that not only FLC (Full Load Current) Is compared but also
that the operating parameters are identical.

4.4 The Application Ratings List

Table 1 gives the Application Ratings List. With this
list the rating for the soft starter and Main Function
menu can be selected.

Description and usc of the table:
* Applications.
This column gives the various applications. If the
machine or application is not in this list, try to iden-
‘ tify a similar machine or application. If in doubt
pleas contact your supplier,
e ACSH3a ratings.
The rating according to AC53a norm is here classi-
fied in 2 ratings. The first for normal/light duty
{3.0-30:50-10) and the second for heavy duty
(5.0-30:50-10)
¢ Typlcal Starting current. :
Gives the typical starting current for each applica-
tion
¢ Main Function menu.
The Main Function menu is advised here.
"25;=1", means: program selection 1 in menu 25.
e Stop function.
Gives a possible Stop function if applicable.
"36,=1 / 38-40", means: program sclection 1 in
menu 36, also menus 38 to 40 can be selected.

_ 14 APPLICATIONS AND FUNCTIONS SELECTION
Q-Pulse |d TMS1328

EXAMPLE:
Roller Mill:

Active 29/07/2015

This is an application for heavy duty,

Typical starting current of 350%.

Main function Torque ramp start (menu 25) will
give the best results.

Stop function Dynamic Brake (imenu 36, selection
1) can be used. »

As well as the Slow Speed at start and stop (menu
38-40) can be used for better start and stop per-
formance.
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:

Table 1 Applications Rating List
Applications AC53a AC 53a Typical Main function| Stop function
3.0-30:50-10 5.0-30:50-10 starting Menu nr. Menu nr.
(normal/light) (heavy) current %
General & Water
Centrifugal Pump X 300 22 22
Submersible Pump X 300 22 22
Conveyor X 300-400 25;=1 36;=1/ 38-40
Compressor: Screw X 300 25 -
Compressor, Reciprocating X 400 25;=1
Fan X 300 25;=2 -
Mixer X 400-450 25;=1
Agitator X 400 25;=1
Metals & Mining
Belt Conveyor X 400 25;=1 36;=1/ 38-40
Dust Coilector X 350
Grinder b . 300 25;=1 36;=1
Hammer Mill X 450 25;=1 36;=2
ock Crusher X 400 25;=1 -
Roller Conveyor X X 350 25;=1 36:=1/ 38-40
Roller Mili X 450 . 25;=1 36;=1o0r2
Tumbler X 400 25;=1
Wire Draw Machine X 450 25;=1 36;=10r 2
Food Processing
Bottle Washer X 300 25;=2
Centrifuge X 400 25;=1 36;=1o0r 2
Dryer X 400 25;=2
Mill X 450 25;=1 36;=10r 2
Palletiser b3 450 25;=1 .
Separator X 450 25,=1 36;=1o0r2
Slicer X 300 25;=1
Pulp and Paper
Re-Pulper X 450 25;=1
Shredder X 450 25;=1
Trolley X 450 25;=1
Petrochemical
all Mill X 450 25;=1
Gcntrifuge b3 400 25;=1 36;=1 or 2
Extruder b3 500 25;=1
Screw Conveyor X 400 25;=1
Transport & Machine Tool
Ball Mill X 450 25;=1
Grinder X 350 25;=1 36;=1
Material Conveyor X 400 25;=1 36;=1/ 38-40
Palletiser X 450 25;=1
Press X 350 25;=1
Roller Mill , X 450 25;=1
Rotary Table b3 400 25;=1 36;=1/ 38-40
Trolley X 450 25;=1
Escalator X 300-400 25;=1
Lumber & Wood Products
Bandsaw X 450 25;=1 36;=10r 2
Chipper x 450 25;=1 36;=1 or 2
Circular Saw X 350 25;=1 36:=1 or 2
Debarker X 350 25;=1 36;=10r2
Planer X 350 25;=1 36;=10r 2
Sander X 400 25;=1 36;=10r2
APPLICATIONS AND FUNCTIONS SELECTION 15
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4.5 The Application Functions List

This list gives an overview of many different applica-
tions/dutics and a possible solution with onc of the
many MSF functions.

Description and use of the table:
* Application /Duty.

_ This column gives the various applications and level
of duty. If the machine or application is not in this
list, try to identify a similar machine or application.
If in doubt pleas contact your supplicr.

e Problem.
This column describes possible problems that are
familiar for-this kind of application.

¢ Solution MSF.
Gives the possible solution for the problem using
one the MSF function.

e Menus. '
Gives the menu numbers and selection for the MSF

" function.

"25;=1", means: program sclection 1 in menu 25,

’ "36;=1/ 34,35", means: program sclection 1 in
menu 36, menus 34 and 35 are related to this func-
tion. '

16 APPLICATIONS AND FUNCTIONS SELECTION
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Table 2 Application Function List

Application/ Problem Solution MSF Menus
Duty
PUMP Too fast start and stops MSF Pump application with following start/stop features]22
Normal Non linear ramps Linear ramps without tacho.
Water hammer Torque ramps for quadratic load
High current and peaks during starts.
Pump is going in wrong direction Phase reversal alarm 88
Dry running Shaft power underioad 96-99
High load due to dirt in pump Shaft power overload 9295
COMPRESSOR |Mechanical shock for compressor, motor and ; i 25;=1 or
Normal transmissions Linear Torque ramp or current limit start. 2021
Small fuses and low current available.
Screw compressor going in wrong direction Phase sequence alarm 88
Damaged compressor if liquid ammonia enters .
the compressor screw. Shaft power overload 92-95
Energy consumption due to compressor is run- !
ning unloaded Shaft power underload 96-99
CONVEYOR Mechanical shocks for transmissions and trans-|, . =
Normal/Heavy |ported goods. Linear Torque ramp 25=1
. " |Filling or unloading conveyors Slow speed and accurate position control. 37-40,57,58
Conveyor jammed Shaft power overload 9295
Conveyor belt or chain is off but the motor is |
still running Shaft power underload 96-99
Starting after screw conveyor have stopped due Jogging in reverse direction and then starting in forward.
to overload.
Conveyor blocked when starting Locked rotor function 75
zg?mal High starting current in end of ramps Torque ramp for quadratic need 25;=2
Slivering belts.
. Lo . X . Catches the motor and going casy to zero speed and then
Fan is going in wrong direction when starting. starting in right direction.
Belt or coupling broken Shaft power underload 96-99
Blocked filter or closed damper.
PLANER High inertia foad with high demands on torque |Linear Torque ramp gives linear acceleration and lowest 2521
Heavy and current control. possible starting current. -
. Dynamic DC brake without Contactor for medium loads —
gfgg;: :}ggig:fkrggégnzy emergency and pro- and controlied sensor less soft brake with reversing con- gg;g_gﬁgg
y ' tactor for heavy loads. T
High speed lines g&nveyor speed set from planer shaft power analog out- 54.56
Worn out too! Shaft power overload 92-95
.7 Broken coupling Shaft power underioad 96-99
2gSgHER High enertia © |Linear Torque ramp gives linear acceleration and lowest 25:21
H g possible starting current, . "
eavy
Heavy load when starting with material Jorque boost 30,31
Low power if a diesel powered generator is used
Wrong material in crusher Shaft power overload 92-95
Vibrations during stop Dynamic DC brake without C_ontactor 36;=1,34,35
BANDSAW High inertia load with high demands on torque [Linear Torque ramp gives linear acceleration and lowest 25:21
Heavy and current control. possible starting current. T
. Dynamic DC brake without Contactor for medium loads
Need to stop quick both by e ency and pro- ;=1,34,3
duction efﬁgigncy reasons)t mergency P and controlled sensor less soft brake with reversing con- gg;:;,Sng
tactor for heavy loads.
High speed lines g&n’;/‘iyor speed set from band saw shaft power analog 54.56
Worn out saw blade Shaft power overload
Broken coupling, saw blade or beit Shaft power underload
CENTRIFUGE U . Linear Torque ramp gives linear acceleration and lowest .
Heavy High inertia load possible starting current. - 25:=1
To high load or unbalanced centrifuge Shaft power overload ,
Dynamic DC brake without Contactor for medium loads 36:=1,34.35
Controlled stop and controlied sensor less soft brake with reversing con- 36::2'34'35
tactor for heavy loads. e
Need to open centrifuge in a certain position. |[Braking down to slow speed and then positioning control.|37-40,57,58
APPLICATIONS AND FUNCTIONS SELECTION 17
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Table 2 Application Function List

n
Application/] Problem Solution MSF Menus
Duty
MIXER . . Linear Torque ramp gives linear acceleration and lowest .
Heavy Different materials possible starting current. 251
Need to control material viscosity Shaft power analog output 54-56
Broken or damaged blades Shaft power overload 92-95
Shaft power underload 96-99
HAMMER MiILL . . Linear Torque ramp gives linear acceleration and lowest .
Heavy Heavy load with high breakaway torque possible starting current. 25;=1
Torque boost in beginning of ramp. 30,31
Jamming Shaft power overload 92-95
Controlled sensor less soft brake with reversing contactor| ,.._
'Fast stop for heavy loads, 36;=2,34,35
Motor blocked Locked rotor function 75
EXAMPLE:
Hammer Mill:

* - This is an application for hecavy duty,
* Main function Torque ramp start (menu 25) will

. give the best results.

Torque boost to overcome high breakaway torque

(menu 30 and 31)

* Overload alarm function for jamming protcction

{menu 92 and 95)

» Stop function Soft Brake (menu 36, selection 2) can
‘be used. Menu 34 and 35 to set the brake time and

‘strength.

18 APPLICATIONS AND FUNCTIONS SELECTION
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4.6 Function and combination

matrix

Table 3 gives an overview of all possible functions and
combination of functions.

1. Select function in the horizontal “Main Function”
column. Only one function can be selected in this
" column, at a time. :
2. In the vertical column “Additional Functions” you
will find all possible function that can be used
together with your selected main function.

Table 3 Combination matrix

©
£ 3. 3
- Elg g 3
™ © ) 1z o
e © ; % D~ ]
—_— i X
g Sles|8lelsl2|828 ]
2 c 1) S i 2 b = 2 N
T g |e Sle|E&|2|e(g|2|s |8
g = |8 |§ls|8ls|eslslgl®ls |2
= =X [=% = ° 8 z € © ) S > [F]
c £ £ ~ £ a o 5 - - o x
o © © a - o w o P T |5} £ © -
= — [ o 3 = . — Q E 0
S = = o o ol [ ] ©
Mal I S g S| |3 S| w|E|x1|§ ] S |6
ain Functions < |0 |a|la|a |@|R|E|S[S|& |88
Voltage ramp start/stop (defauit) X X X X X X X X X X X
Torque control start/stop (menu 025) X X X X X X X X X
Voltage ramp with current limit (menu 020) X X X X X X X X X X
Current limit start (menu 021) X X X X X X X X X
Pump control (menu 022) X X X
Analog input (menu 023) X X
Direct on line start (menu 024) X X X
By using one- parameter set, the following start/stop  NOTE! Voltage and torque ramp for starting only with
table is given. softbrake.
Table 4 Start/stop combination,
V]
] 3 g
Zlolo Q|5
S|e |3 212
la' g o= ) 2
Z|E|E £l3)£ |8
= — oclc = c o
Li|iglel8i=1ole|x
o ap ©
EIREEEE
= |Z 2N G I =N
START FUNCTION 5 LIel2lS B Id|8
Voltage ramp start X XX X
Torque contro! start X X 1X X
Current limit start X X X
Voltage ramp with current limit X |[X |X
Pump contro! X X
Analog input X | X
Direct on line start X
By using different parameter sets for start and stop, it is
possible to combine all start and stop functions.
APPLICATIONS AND FUNCTIONS SELECTION 19
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4.7 Special condition

4.7.1 Small motor or low load

The minimum load current for the soft starter is 10%
of the rated current of the soft starter. Except for-the
MSE-017 there the min. current is 2 A. Example
MSE-210, rated current = 210 A. Min. Current 21 A.
Pleasc note that this is “min. load current** and not
min. rated motor current.

4.7.2 Ambient temperature below 0°C

For ambicent temperatures below 0°C e.g. an electrical
heater must be installed in the cabinct. The soft starter
can also be mounted in some other place, due to that
the distance between the motor and the soft starter is
not critical. '

4.7.3 Phase compensation capacitor

If a phase compensation capacitor is to be used, it must
be connected at the inlet of the soft starter, not
between the motor and the soft starter.

4.7.4 Pole-changing contactor and two speed
motor

The switching device must be connected between the

output of the soft starter and the motor.

4.7.5 Shielded motor cable

It is not necessary to use shielded wires together with
soft starters. This is due to the very low radiated emis-
sions. :

NOTE! The soft starter should be wired with shielded con-
trol cable to fulfill EMC regulations acc. to § 1.5, page 6.

4.7.6 Slip ring motors ‘
Slip ring motors can not be used together with the soft
starter. Unless the motor is rewinded (as a squirrel cage
motor). Or keep the resistors in, please contact your
supplier.

4.7.7 Pump control with soft starter and
frequency inverter together

It is possible c.g. in a pump station with two or more

pumps to use one frequency inverter on one pump and

soft starters on cach of the other pumps. The flow of

the pumps can then be controlled by one common

control unit.

4.7.8 Starting with counter clockwise rotating
loads

It is possible to start a motor clockwise, even if the load

and motor is rotating counter clockwise e.g. fans.

Dcepending on the speed and the load “in the wrong

direction* the current can be very high.

20 APPLICATIONS AND FUNCTIONS SELECTION
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4.7.9 Running motors in paralle!

When starting and running motors in parallel the total
amount of the motor current must be equal or lower
than the connected soft starter. Please note that it is not
possible to make individual settings for cach motor.
The start ramp can only be set for an average starting
ramp for all the connected motors. This applics that the
start time may differ from motor to motor. This is also
even if the motors are mechanically linked, depending
on the load ctc.

4.7.10 How to calculate heat dissipation in
cabinets

See chapter 12. page 74 “Technical Data”, “Power loss

at rated motor load (In)*, “Power consumption control

card® and “Power consumption fan*. For further cal-

culations please contact your local supplicr of cabinets,

c.g. Rittal.

4.7.11 Insulation test on motor

When testing the motor with high voltage c.g. insula-
tion test the soft starter must be disconnected from the
motor. This is duc to the fact that the thyristors will be
seriously damage by the high peak voltage.

4.7.12 Operation above 1000 m

All ratings are stated at 1000 m over sca level.
If a MSF is placed for example at 3000 m it must be
derated unless that the ambient temperature is lower
than 40 C and compensate for this higher pressure.

To get information about motors and drives at
higher altitudes please contact your supplicr to get
technical information nr 151.

4.7.13 Reversing
Motor reversing is always possible. See Fig. 31 on page
34 for the advised connection of the reverse contactors.
At the moment that the mains voltage is switched
on, the phase sequence is monitored by the control
board. This information is used for the Phase Reverse
Alarm (menu 88, sce § 7.22, page 56).
However if this alarm is not used (factory default), it
is also possible to have the phase reversal contactors in
the input of the soft starter.
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5. OCPERATION OF THE SOFT STARTER

MSF-017 to MSF-1400

Q-Pulse |d TMS1328

Fxg 12 MSF soft starter models.

5.1 General description of user
interface

WARNING! Never operate the soft starter with
A removed front cover.

To obtain the required operation, a number of parame-
ters must be set in the soft starter.

Setting/configuration is done cither from the buile-
in keyboard or by a computer/control system through
the serial interface or bus (option). Controlling the
motor i.c. start/stop, sclection of paramcter set, is done
cither from the keyboard, through the remote control
inputs or through the scrial interface (option).

Setting

WARNING! Make sure that all safety measures have
been taken before switching on the supply.

Switch on the supply (normally 1 x 230 V), all seg-
ments in the display will light up for a few seconds.
Then the display will show menu 001. An illuminated
display indicates there is supply voltage on the PCB.

Check that you have voltage on the mains contactor
or on the thyristors. To be able to use all extended
functions and optimize of the performance, program
the motor data.

Active 29/07/2015

5.2 PPU unit

B E O RUNNING
« &d. LI, | O START/STOP

MENU

01 Initisl volutn ot start (%)
2 Stertramp i (s00.
3 Step down voltage at stop (%)
4 Stopramp 1 (sec.)
8 Curront readout
@ Control mode
T Extendsd functions

-
s

(siatt) | 4= | | —»
STOP PREV NEXT

i
J ) [EnTER
—

RESET

03-F28

r

Fig. 13 PPU unit.

The programming and presentation unit (PPU) is a
build-in operator pancl with two light cmitting diodes,
threc + four seven-segment LED-displays and a key-
board. '

OPERATION OF THE SOFT STARTER 21
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5.3 LED display

The two light emitting diodes indicates start/stop and
running motor/machine. When a start command is
given either from the PPU, through the serial interface
{(option) or through the remote control inputs, the
start/stop-LED will be illuminated.

At a stop command the start/stop-LED will switch
off. When the motor is running, the running-LED is
flashing during ramp up and down and is illuminated
continuously at full motor voltage.

Voltage
Un
Time
1 I I I
Running-LED, . Running-LED, Running-
flashing ’ ﬁé’.’;{‘g‘,ﬁ’ flashing ! LED, o
Start/stop- Start/stop-
LED, on LED, off

-Fig. 14 LED indication at different operation situation.

5.4 The Menu Structure

The menus are organised in a simple one level structure
with the possibility to limit the number of menus that
are reachable by setting the value in menu 007 to
"oFF” (factory setting). With this sctting only the basic
menus 001, 002, 003, 004, 005, 006 and 007 can be
reached.

This to simplify the setting when only voltage start/
stop ramps arc used.

If menu 007 is in “on” and menu 008 “oFF” it is
possible to reach all viewing menus and alarm lists as
well.

Key lock status

RMS currents and voltages
in each phase

Viewed soft starter data)

Reset to factory settings

Serial communication

Automatic return menu

“JOG" enable

Run at F1&F4 alarm

Machine protection

Main supply protection

Motor protection

Alarm List

001 |Initial voltage
Start ramp time
Step down voltage at stop

m Stop ramp time

RMS current

[ 006 | Control mode

Menu expander
Menu expander

030-040 | Additional functions

Dual ramp start/stop

Initial and end torque at start
Main functions

041-046 [Nominal motor parameters

057-058 |Digital input

[ 061 | Parameter set

03F30

Relay K1&K2 functions

Analoguc output

Fig. 15 Menu structure.

22 OPERATION OF THE SOFT STARTER
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5.5 The keys

The function of the keyboard are based on a few simple
rules. At power up menu 001 is shown automatically.
Use the "NEXT — " and “PREV < "keys to move
between menus. To scroll through menu numbers,
press and hold either the “NEXT — ” or the “PREV
<« " key. The ”+” and "= keys are used to increase
respectively decrease the value of setting. The value is
flashing during setting. The "ENTER s ” key con-
firms the sctting just made, and the value will go from
flashing to stable. The "START/STOP” key is only
used to start and stop the motor/machine.

The and keys arc only used for JOG from the
keyboard. Pleasc note one has to sclect enable in menu
103 or 104, sce § 7.25, page 61.

5.6 Keyboard lock

The keyboard can be locked to prohibit operation and
parameter setting by an unauthorised. Lock keyboard
by pressing both keys "NEXT — " and "ENTER
« " forat lcast 2 sec. The message '~ Loc” will display

when locked. To unlock keyboard press the same
keys "NEXT - " and "ENTER " for at least
scc. The message "unlo” will display when unlocked.

2
2

In locked mode it is possible to view all parameters

and read-out, but it is forbidden to set parameters a
to operate the soft starter from the keyboard.

nd

The message "-Loc’ will display if trying to sct a

paramecter or operate the soft starter in locked mode.
The key lock status can be read out in menu 221,

Table 6  Control modes

2212
Table 5 The keys
: m Locked keyboard info
Start/stop motor operation. e nio
e/
)
Default: no
. . D ] .
Display previous menu.
play p : PREV Range: no, YES
5 3 no Keyboard is not locked
1 Display next menu. ’
. pay NEXT YES Keyboard is locked
P
Decrease value of settin :
g - 5.7 Overview of soft starter opera-
____J .
—— tion and parameter set-up.
increase value of setting. + Table with the possibilitics to operate and sct para-
: \ meters in soft starter.
Confirm setting just made (ENTER Control mode is sclected in menu 006 and Parame-
Alarm reset ) Sl ter set is sclected in menu 061. For the keyboard lock
) RESEY function, sce § 7.30, page 65.
JOG Reverse ( 100 )
JOG Forward ‘ ma)

Setting of parameters
Opse r:tlon/ Start/Stop | JOG fwd/rev Alarm reset | Parameter set with| Parameter set with
et-up external selection | Internal selection
Control mode Menu 061=0 Menu 061=1-4
Unlocked .
Keyboard keyboard Keypoard Keyboard | Keyboard _ Keyboard
Menu 006=1[| ocked
keyboard
Unlocked Remote and
Remote keyboard Remote Remote keyboard Remote Keyboard
Menu 006=2 |  ocked
keyboard Remote Remote Remote Remote —
Unlocked . . Serial comm. .
Serial comm. | keyboard Serial comm| Serial comm and keyboard ~ Serial comm .
Menu 006=3 | | ocked ) ) R .
keyboard Serial comm| Serial comm{ Serial comm | ———— . Serial comm
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OPERATION OF THE SOFT STARTER

23

Page 106 of 193




SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual

6. INSTALLATION AND CONNECTION

Mounting, wiring and sctting the device into operation

must be carried out by trained personnel (electricians
specialised in heavy current technology):
« In accordance with the local safety regulations of
- the electricity supply company.
+ In accordance with DIN VDE 0100 for setting up
heavy current plants. "
Care must be taken to ensure that personnel do not

come into contact with live circuit components.

'  WARNING! Never operate the soft starter with
A removed front cover.

6.1

Installation of the soft starter

in a cabinet

When installing the soft starter:

_  Ensure that the cabinet will be sufficiently
‘ ventilated, after the installation.

—  Kcep the minimum free space, sce the tables

on page 25.

—  Ensure that air can flow freely from the
bottom to the top.

‘NOTE! When Installing the soft starter, make sure it does not
come Into contact with live components. The heat generated
must be dispersed vla the cooling fins to prevent damage to the

thyristors (free circulation of air).

1

) WS

[ | Y

ni

wil

“MSE-017 to MSF-835 soft starters are all delivered as
enclosed versions with front opening. The units have

bottom entry for cables etc. see Fig. 25 on page 29 and
Fig. 27 on page 31. MSF-1000 and MSF-1400 are
delivered as open chassis.

NOTE! The soft starter should be wired with shielded con-
trol cable to fulfill EMC regulations acc. to § 1.5, page 6.

. NOTE! For UL-approval use 75°C Copper wire only.

MSF-017 to MSF-250

wi

H1

o

03F07

0 0398

208,50

i
l1680

i
i
i
@m.
0,2

~
<
)|
.
.
.
L
el —
]
4
03F122

Fig. 16 MSF-017 to MSF-250 dimensions.

24
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Fig. 18 Holc pattem for MSF-170 to MSF-250 with upper

mounting bracket instead of DIN-rail.

Page 107 of 193



SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual

MSF-017 to MSF-250
Table 7 MSF-017 to MSF-250.
MSF . Conv./ Dimenslon Hole dist. | Hole dist. | Diam./ |Welght
model Class Connection Fan HxWxD (mm) | wi(mm) | hi(mm) screw (kg)
-017, -030 IP 20 | Busbars Convection | 320x126x260.| 78.5 265 5.5/M5| 6.7
o7e ey IP 20 | Busbars | Fan 320x126x260 | 78.5 .| 265 5.5/M5 | 6.9
-110, -145 {P 20 | Busbars Fan 400x176x260 | 1285 345 5.5/M5| 12.0
-170, -210, -250 | IP 20 | Busbars Fan 500x260x260 | 208.5 445 5.5/M5| 20

Table 8 MSF-017 to MSF-250

MSF Minimum free space (mm): | Dimension Connection Tightening torque for bolt (Nm)
model above 1) | below | atside busbars Cu Cable | PEcable | Supply and PE
-017,-030, -045 | 100 100 0 15x4 (M6), PE (M6) 8 8 0.6
-060, -075, -085 | 100 100 0 15x4 (M8), PE (M6) 12 8 0.6
-110,-145 100 100 0 20x4 (M10), PE(M8) |20 12 0.6
q -170, -210, -250 | 100 100 0 30x4 (M10), PE{M8) |20 12 0.6
1) Above: wall-soft starter or soft starter-soft starter
MSF-310 to MSF-1400
Table 9 MSF-310 to MSF-1400 sce Fig. 20 on page 26.
MSF Conv./ Dimenslon Hole dist. | Hole dist. | Diam./ | Weight
model Class | Connectlon Fan HxWxD (mm) | wi(mm) | hl(mm) screw (kg)
1-310 iP 20 | Busbars Fan 532x547x278 | 460 450 8.5/M8 |42
-370, -450 IP 20 | Busbars Fan 532x547x278 | 460 450 8.5/M8 |46
-570 IP 20 | Busbars Fan 687x640x302 | 550 600 . 8.5/M8 |64
-710 IP 20 | Busbars Fan 687x640x302 | 550 600 8.5/M8 |78
-835 iP 20 | Busbars Fan 687x640x302 | 550 600 8.5/M8 |80
-1000, -1400 IPOO | Busbar. Fan . |900x875x336 Fig. 23 8.5/M8 | 175
Table 10 MSF-310 to MSIF-1400.
’ Minimum free space (mm): Dimenslon Tightening torque for bolt (Nm)
MSF
"~ model Connectlon,
above 1) | below | -atside busbars Al Cable | PEcable | Supply and PE
-310, -370, -450 100 100 0] 40x8 (M12) 50 12 0.6 ’
-570, -710, -835 100 100 0 40x10 (M12) 50 12 0.6
-1000, -1400 100 100 100 75x10 (M12) 50 12 0.6
1) Above: Wall-soft starter or soft starter-soft starter

Q-Pulse |d TMS1328

Active 29/07/2015

INSTALLATION AND CONNECTION

25
Page 108 of 193



SP331 Lobley St Ipswich SPS - Electrical Switchboard - OM Manual

—

@

 MSF e f
-310to-450 |44 39
570t0-835 | 455 39

Observe that the two supplied mounting hooks (sce

§ 1.8, page 7 and Fig. 2 on page 7 must be used for
mounting the soft-starter as upper support (only MSF-
310 to MSF-835).

Fig. 19 MSF -310 to MSF -835.

Hi

o ¢ '®)

N
&
mn
¢

J

T

HH—— n1

w1

Table 11 Busbar distances

Fig. 21 Busbar distances MSF -310 to MSF -835.

-310 to -450 ]104 33 206 379
-570t0-835|129 35 239.5 444
-1000 -1400 55 322.5 590.5

Fig. 20 Hole pattern for screw attachment, MSF-310 fo
MSF-835. Hole distance (mm).

26 INSTALLATION AND CONNECTION
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Fig. 22 MSF -1000 to -1400
-t o 825
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03F13
Fig. 23 Hole pattern busbar MSF -1000 to -1400.
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6.2 Connections

3 2
6
7
| > C
1
| 4
o o
OO0
COC00000
N OOOOOOOd] ¢
o o o
o o
= =\
03-F54_1 : _ o (@)

Fig. 24 Connection of MSF-017 to MSF -085.

Connection of MSF-017 to MSF-085

Device connectlons -

1. Protective earth, .L (PE), Mains supply, Motor
(on the right and left inside of the cabinet)
Protective earth, - (PE), Control voltage
Control voltage connection 01, 02

Mains supply L1, L2, L3

Motor power supply T1, T2, T3

Current transformers (possible to mount outside
for bypass see § 7.12, page 43)

7. Mounting of EMC gland for control cables

A Al

28 INSTALLATION AND CONNECTION
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03-F55_1 ' o o
Fig. 25 Connection of MSF-110 to MSF-145.
Connection of MSF-110 to MSF-145
Device connections
1. Protective earth, L (PE), Mains supply, Motor
(on the left inside of the cabinet)
2. Protective carth L (PE), Control voltage
3. Control voltage connection 01, 02
4. Mains supply L1, L2, L3
5. Motor power supply T1, T2, T3
6. Current transformers (possible to mount outside
- for bypass sce § 7.12, page 43)
7. Mounting of EMC gland for control cables
INSTALLATION AND CONNECTION 29
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Fig. 26 Connection of MSF-170 to MSF-250

Connection of M$F—170 to MISF-250

Device connections
1. Protective earth, L (PE), Mains supply, Motor

cUa LN

(on the left inside of the cabinet)
Protective carth L (PE), Control voltage
Control voltage connection 01, 02

Mains supply L1, L2, L3
Motor power supply T1, T2, T3

Current transformers (possible to mount outside

for bypass see § 7.12, page 43)

7. Mounting of EMC gland for control cables

30
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Fig. 27 Connection of MSF-170 to MSF-1400.

Connection of MSF-310 to MSF-1400

Device connections
1. Protective carth, & (PE), Mains supply and
Motor
Protective earth, L (PE), Control voltage
Control voltage connection 01, 02
Mains supply L1, L2, L3
Motor power supply T1, T2, T3
6. Current transformers (possible to mount outside
for bypass scc § 7.12, page 43)
7. Mounting of EMC gland for control cables '

AR ol

INSTALLATION AND CONNECTION 31
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Connection and setting on the PCB control card

03-F107

ig. 28 Connections on the PCB, control card.

Table 12 PCB Tenmninals
Terminal Function Electrical characteristics
0
0; Supply voltage 100-240 VAC +10%/380-500 VAC £ 10%
PE Gnd 4
11 e 0-3V ->0; 827 V--> 1. Max. 37 V for 10 sec.
i3 Digital inputs for start/stop and reset. Impedance to 0 VDC: 2.2 kG
13 Supply/control voltage to PCB terminal 11 and 12, +12 VDC 15%. Max. current from +12 VDC: 50mA.
: 10 kQ potentiometer, etc. Short circuit proof.
14 Remote analogue input control, 0-10 V, Impedance to terminal 15 (0 VDC) voltage signal:
2-10V, 0-20 mA and 4-20 mA/digital input. 125 k€, current signal: 100 Q.
15 GND (common) ovDC
16 Digital inputs for selection of 0-3V->0; 827 V-> 1. Max. 37 V for 10 sec. Imped-
17 parameter set. ance to 0 VDC: 2.2 kQ.
18 Supply/control voltage to PCB terminal 16 and 17, +12 VDC +5%. Max. current from +12 VDC = 50mA.
10 kQ potentiometer, etc. Short circuit proof.
Analogue Qutput contact:
. 19 Remote analogue output control 0-10V, 2-10V; min load impedance 700Q
‘ 0-20mA and 4-20mA;max load impedance 7500
21 Programmable relay K1. Factory setting is "Opera- 1-pole closing contact, 250 VAC 8A or 24 VDC 8A
22 tion” indication by closing terminal 21 - 22, _resistive, 250 VAC, 3A inductive.
23 Programmable relay K2. Factory setting is "Full volt- | 1-pole closing contact, 250 VAC 8A or 24 VDC 8A
24 age"” indication by closing terminal 23-24. resistive, 250 VAC, 3A inductive.
31 Alarm relay K3, closed to 33 at alarm.
1-pole change over contact, 250 VAC 8A or 24 VDC
32 Alarm relay K3, opened at alarm. 8A resistive, 250 VAC, 3A inductive.
33 Alarm relay K3, common terminal. i
69-70 PTC Thermistor input Alarm leve! 2.4 k€ Switch back level 2.2 k.
. . Controlling soft starter cooling fine temperature

71-72* Clickson thermistor MSF-310 - MSF-1400
73-74* NTC thermistor Temperature measuring of soft starter cooling fine
75 Current transformer input, cable S1 (biue) Connection of L1 or T1 phase current transformer

. Connection of L3, T3 phase (MSF 017 - MSF 250) or
76 Current transformer input, cable Si (blue) L2, T2 phase (MSF 310 - MSF 1400)
77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76
78* Fan connection 24 vDC
79* Fan connection 0 vDC

*Intcrnal connection, no customer use.

32
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6.4 Minimum wiring

100240 ~ +10%

L1 L21L3PE PE

RIIN

TLT273 PE 1112 13 14 15 16 17 1

L1L2L3PE 0L02PE 2 K1 22] 23| yop24f 33 KBE‘I 32 6970
8 19

75 76 77

e

[
start /stop

®

W | PE

@_

03-F25

Fig. 29 Wiring circuit, “Minimum wiring”.

The figure above shows the “minimum wiring”. See

§ 6.1, page 24, for tightening torque for bolts etc.

. Connect Protective Earth (PE) to earth screw
marked L (PE).

2. Connect the soft starter between the 3-phase mains
supply and the motor. On the soft starter the mains
side is marked L1, L2 and L3 and the motor side

 with T1, T2 and T3.

3. Connect the control voltage (100-240 VAC) for the
control card at terminal 01 and 02.

4. Connect relay K1 (terminals 21 and 22) to the con-
trol circuit.

5. Connect PCB terminal 12 and 13 (PCB terminal

. 11-12 must be linked) to, c.g. a 2-position switch
(on/oFF) or a PLC, etc., to obtain control of soft
start/stop. (For start/stop command from keyboard
menu 006 must be set to 01).

6. Ensure the installation complies with the appropri-
ate local regulations.

NOTE! The soft starter should be wired with shielded
control cable to fulflil EMC regulations acc. to § 1.5, page
6.

NOTE! If local regulations say that a mains contactor should be
used, the K1 then controls It. Always use standard commerclal,
slow blow fuses, e.g. type g1, gG to protect the wiring and
prevent short circuiting. To protect the thyristors against short-
circult currents, superfast semiconductor fuses can be used if
preferred. The normal guarantee Is valid even if superfast
semliconductor fuses are not used. All signal Inputs and
outputs are galvanlcally insulated from the malns supply.

Q-Pulse Id TMS1328 Active 29/07/2015
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6.5 Wiring examples

Fig. 30 gives an wiring example with the following
functions.

* Amaloguc input control, sce § 7.7, page 40

* - Parameter set selection, see § 7.20, page 54

* Analogue output, see § 7.18, page 52

* PTC input, see § 7.21, page 55

For more information sce § 6.3, page 32,

L
[ &4
13
N

PE

L1L213PE  0102PC 21 22 23L w224] 33| y31 32 6970
L K177

TiT273 PE 1112 13 14 15 16 17 1 75 76 717

,‘,7 ‘ [Parameter set [Ps1  |Ps2
start/stop
U v fwire 1 opon  fopon
M 2 closad |apen
3-
PIC Analcguein + . o Analogueom 3 open Jelosed
2 mv 4 closad [closed
0-20mA
4-20mA
03-F18
Fig. 30 Analogue input control, parameter set, analogue output
' and PTC input,
U
2
13
N
3 o
ﬂ]l? i U=

U2 01028 21| 22| 2] gp2d a3 ,‘Jﬂn] o9 70

111213 P 1112 13 14 15 16 17 18 19 10 17

LU e

xlorl 1stop

I

=

Q 03-F20

Fig. 31 Fonward /reverse wiring circuit.
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7. FUNCTIONAL DESCRIPTION SET-UP MENU

This chapter describes all the parameters and functions
in numerical order as they appear in the MSE Table 13
gives an overview of the menus, sce also Chapter 13.
page 79 (sct-up menu list).

Table 13 Set-up Menu overview

n':';g:r Parameter group Menu numbers See §
Ramp up/down parameters 001-005 7.1
gasle  |001:008 |Basic Start/Stop/Reset command | 006 72
Menu Expansion 007-008 7.3
Voltage control dual ramp 011-014 7.4
Torque control parameters 016-018 7.5
Main functions 020-025 7.6-7.10
. Additional functions 030-036 - 7.11-7.14
Slow speed and Jog functions gg;ggg 57-58, ;ég 719,
Motor Data Setting 041-046 7.16
. Relays 051-052 7.17
Extended |, 4 ;99 Outputs Analogue output 054-056 7.18
functions —
Input Digital input 057-058 7.19
Parameter set selection 061 7.20
Motor protection 071-075 7.21
Main protection 081-088 7.22
Application protection 089-099 7.23
Resume alarms 101, 102 7.24
Auto return menu - 105 7.26
Factory defaults 199 7.28
Main view 201-208 7.29
‘ RMS current per phase 211-213 7.29
I“{ll::vtlon . |201:915 [RMS voltage per phase 214216 7.29
Keyboard lock status 221 7.30.
Alarm list 901-915 7.31
FUNCTIONAL DESCRIPTION SET-UP MENU 35
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7.1 Ramp up/down parameters

3

Uy T Voltage

[dc

0]

Fig. 32 Menu numbers for start/stop ramps, initial voltage at start
and step down voltage at stop.

Determine the starting time for the motor/machine.
When setting the ramp times for starting and stopping,
initial voltage at start and step down voltage at stop,
proceed as follow:

ol F

Setting of stop ramp 1

F

Default: OoFF

Range: OoFF, 2-120 sec

oFF Stop ramp disabled

2120 Set “Ramp down time" at stop

7.1.1 RMS current [005]

0]
oofs)®

d 0jol1]g

Setting the Initial voltage at
start ramp 1

O

0.

—l RMS current

Default:

Range:

0.0-9999Amp

Default: 30%

Read-out of the RMS motor current.

| Range: 25 - 90% U,

Set the initial voltage. Normally the factory setting,
30% of U, is a suitable choice.

Setting of start ramp 1

0

Default: 10 sec

Range: 1-60 sec

Set "Ramp up time” at start.

CREE
Setting of step down vdltage
1 O a stopramp 1
Default: 100%
Range: 100-40% of U,

Step down voltage at stop can be used to stop
smoothly.

36 FUNCTIONAL DESCRIPTION SET-UP MENU

NOTE! This Is the same read-out as function 201, see

§ 7.28, page 63.
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7.2 Start/stop/reset command

Start/stop of the motor and resct of alarm is done
cither from the keyboard, through the remote control
inputs or through the serial interface (option). The
remote control inputs start/stop/reset (PCB terminals
11, 12 and 13) can be connected for 2-wire or 3-wire
control.

olols|S

[ Selection of control mode
Default: 2

Range: 1,2,3

START/STOP/RESET command via

the keyboard.

- Press the “START/STOP" key on
the keyboard to start and stop the
soft starter.

- Press “ENTER/RESET" key to reset
a trip condition.

Via Remote control. START/STOP/

RESET commands. The following

control methods are possible:

- 2-wire start/stop with automatic
reset, see § 7.2.1, page 37.

- 2-wire start/stop with separate

2 reset, see § 7.2.2, page 37.

- 3-wire start/stop with automatic
reset at start, see § 7.2.3, page
37.

WARNING! The motor will start if
terminals 11, 12, 13 is In start position.

START/STOP/RESET commands via
3 serial interface option. Read the
operating instruction supplied with
this option.

NOTE! A reset via the keyboard wili not start or stop the
motor.

NOTE! Factory default setting Is 2, remote control.

To start and stop from the keyboard, the “START/
STOP” key is used.

To reset from the keyboard, the “ENTER s/
RESET” key is used. A reset can be given both when
the motor is running and when the motor is stopped.
A reset from the keyboard will not start or stop the
motor.

Active 29/07/2015

7.2.1 2-wire start/stop with automatic reset at
start

11112113
Start/

L
Reset

_\ Stop 0332

u e
""""_.LEJ_-\

Closing PCB ternunals 12 and 13, and o jumper
between terminal 11 and 12, will give b start com-
mand. Opening the terminals will give a stop. If PCB
terminals 12 and 13 is closed at power up a start com-
mand is given (automatic start at power up). When a
start command is given there will automatically be a
reset.

7.2.2 2-wire start/stop with separate reset

1112|113

L — & Start/Stop

03F33

Reset

Closing PCB terminals 11, 12 and 13 will give a start
and opening the terminals 12 and 13 will give a stop. If
PCB terminals 12 and 13 are closed at power up a start
command is given (automatic start at power up). When
PCB terminals 11 and 13 are opened and closed again a
reset 1s given. A reset can be given both when the
motor is running and stopped and doesn't affect the
start/stop.

7.2.3 3-wire stait/stop with automatic reset at
start.

12
L Json

03-F34

Start/Reset

PCB terminal 12 and 13 arc normally closed and PCB
terminal 11 and 13 are normally open. A start com-
mand is given by momentarily closing PCB terminal
11 and 13. To stop, PCB terminal 12 and 13 arc
momentarily opencd.

When a start command is given there will automat-
ically be a reset. There will not be an automatic start at
power up.

FUNCTIONAL DESCRIPTION SET-UP MENU 37
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7.3 Menu expansion setting.
In order to usc the viewing menus and/or the

extended functions menu 007 must be set to “On”, Oil1l 8
then one reach read out of the viewing menus 201-
915. To be able to set any extended functions in the Setting the initial voltage at
menus 011-199 menu 008 must be set to “on” as well. 9 O start ramp 2
Default: 90%
op[7|3
0 Range: 30-90% U,
- Set the start voltage for start ramp 2. The initial
: f::ﬁf:ﬂ:f ::::ttlgcv(lj:; voltage for start ramp 2 is limited to the initial volt-
0] F F functions age at start (menu 001), see § 7.1, page 36.
Default: oFF
Range: ofF, on
0]
oFF Only function 1-7 are visible O[1i2|,
- View functions 201-915 are visible
on - Extended functions (menu 008) Setting of start ramp 2
selectable olFIF
Default: ofFF
Range: oFF, 1-60 sec
lojojs|2
o oFF Start ramp 2 disabled
Selecting of extended Set the start ramp 2 time. A dual
functions 1-60 voltage ramp is active
olF|F :
Default: oFF -
‘Range: oFF, on
. . — | [0[4]3]3
Only.view function 201-915 are visi- 0
oFF ble
- - - — Setting of step down voltage
on All the function menus are visible in stop ramp 2

NOTE! Menu 007 must be “on”.

7.4 \Voltage control dual ramp

To achieve even smoother ramps at start and or stop, a
dual ramp can be used.

Uy T Voltage

!

Time

Fig. 33 Menu numbers for dual voltage ramp at start/stop, initial
voltage at start and step down-voltage at stop.

The settings are carried out by beginning with the set-
tings in menus 001-004 and 007-008 and proceed with
the following steps:

38 FUNCTIONAL DESCRIPTION SET-UP MENU

[ [4

o)

Default:

40%

Range:

100-40% U,

Set the step down voltage for.stop ramp 2. The
step down voltage for stop ramp 2 is limited to the
step down voltage at stop (menu 003).

o|F

Setting of stop ramp time 2

F

Default: ofFF

Range: OFF, 2-120 sec

oFF Stop ramp 2 disabled

1.60 Set the stop ramp 2 time. A dual

voltage stop ramp is active.

Active 29/07/2015
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7.5 Torque control parameters 7.6  Current limit (Main Function)
Sce also § 7.10, page 42 and chapter 4. page 13 for The Current Limit function is used to limit the current
more-information on the Torque control setting,. drawn when starting (150 - 500% of In). This means
that current limit is only achieved during set start-up
ol1le 8 time.

Two kinds of current limit starts are available.
O} Initial torque at start ¢ Voltage ramp with a limited current.

If current is below set current limit, this start will
act exactly as a voltage ramp start.
Default: 10 e Current [imit start.

The soft starter will control the current up to sct
Range: 0- 250% of Tn ¢

— ' : current limit immediately at start, and keep it there
Insert initial torque at start in percent of nominal until the start is completed or the set start-up time
shaft torque (Tn), see chapter 13. page 79. :

cxpircs.
See Fig. 34 Current limit.

NOTE! Make sure that nominal motor current in menu 042

0 ) Is correctly Inserted.
o[1[7]S
7.6.1 Voltage ramp with current limit
‘ - End torque at start . . .
The settings are carried out in three steps:
1 5 O v 1. Estimate starting-time for the motor/machine and
. select that time in menu 002 (see § 7.1, page 36).
Default: 150 2. Estimate the inidal voltage and select this voltage in
Range: 50 - 250% of Tn menu 001 (sce § 7.1, page 30).

3. Set the current limit to a suitable value c.g. 300% of

Insert end torque at start in percent of nominal In in menu 020.

shaft torque.

(0]
10203
Voltage ramp with current

) 1 o] , limit at start
OHCE 7o)

End torque at stop
O Default: oFF
Range: oFF, 150 - 500% In
Defauit: 0 Voltage Ramp mode with current
Range: 0-100% of Tn oFF | limit disabled. Voltage Ramp ena-
- — - bled.
Insert end torque at stop in percent of the nominal — i
motor torque. . 150-500 Curdrent limit levei in Voltage ramp
mode.

NOTE! Only possible when Voltage Ramp mode is enabled.
- Menus 021-025 must be “oFF”.

Current
A

! Voltage ramp

ELah 2N

Current |

limit at - £
start \

Time
03-F109

Fig. 34 Current limit

FUNCTIONAL DESCRIPTION SET-UP MENU 39
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7.6.2 Current limit

The settings are carried out in two steps:

1. Estimate starting time for the motor/machine and
select that time in menu 002 (sce § 7.1, page 36).

2. Set the current limit to a suitable value e.g. 300% of
In in menu 021.

o212

Current limit at start

o|lF|F

Default: oFF

Range: oFF, 150 - 500% In

oFF Current limit mode disabled. Voitage
Ramp enabled.

150_50‘0 Current limit level in current limit

mode.

.NOTE! Only possible when Voltage Ramp mode Is enabled.
Menus 020, 022-025 must be “oFF".

NOTE! Even though the current limit can be set as low as
150% of the nominal motor current value, this minimum
value cannot be used generally. Considerations must be
glven to the starting torque and the motor before setting
the appropriate current limit. "Real start time" can be
longer or shorter than the set values depending on the load
conditions. This applles to both current [imit methods.

Current

Current

Limit [ -———\——
FLC - '

Time
03-F110

»
»

Starting time

Fig. 35 Current limit

If the starting time is excceded and the soft starter is
still operating at current level, an alarm will be acti-
vated. It is possible to let the soft starter to cither stop
opcration or to continue. Note that the current will
rise uncontrolled if the operation continues (see §
7.24.2, page 61).

40 FUNCTIONAL DESCRIPTION SET-UP MENU
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7.7 Pump control (Main Function)

By choosing pump control you will automatically get a
stop ramp set to 15 sce. The optimising parameters for
this main function are start and stop time; initial torque
at start and end torque at start and stop. End torque at
stop is used to let go of the pump when it’s no longer
producing pressure/flow, which can vary on different

pumps. See Fig. 36.

Current (A)

FLC

T
Time
Speed

Time
03-F118

Fig. 36 Pump control *

Pump application

The pump application is using Torque ramps for quad-
ratic load. This gives lowest possible current and linear
start and stop ramps. Related menus are 2, 4 (sce § 7.1,
page 36), 16, 17 and 18 (sce § 7.5, page 39).

Setting of pump control

ol FIF

Default: oFF

Range: ofF, on

oFF Pump control disabled. Voltage
Ramp enabled.

on Pump control application is enabled.

NOTE! Only possible when Voltage Ramp mode is enabled.
Menu 020-021, 023-025 must be “oFF".
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7.8 Analogue Input Control 7.9 Full voltage start, D.O.L.
(Main Function) (Main Function)

Soft starting and soft stopping can also be controlled via ~ The motor can be accelerated as if it was connected

the Analogue Input Control (0-10 'V, 2-10 V, 0-20 mA  dircctly to the mains. For this type of operation:

and 4-20 mA). This control makes it possible to con- Check whether the motor can accelerate  the

nect optional ramp generators or regulators. required load (D.O.L.-start, Direct On Line start). This
After the start command, the motor voltage is con-  function can be used even with shorted thyristors.

trolled through the remote analogue input.

0
be used for continuous speed regulation of stand- O 2 4] 1)
ard motors. With this type of operation the in-
crease In the temperature of the motor must be
taken into consideration.
o| F|F|

f WARNING! The remote analogue control may not

Setting of D.O.L start

To install the analogue input control, proceed by: -
1. Conncct the ramp generator or regulator to termi- Default: oFF
nal 14 (+) and 15 (-). Range: oFF, on

D.O.L. start disabled.
Voltage Ramp enabled.

on D.O.L. start enabled

o oFF

NOTE! Only possible when Voltage Ramp mode is enabled.
Menu 020-023, 025 must be “oFF". -

03438

Fig. 37 Wiring for analogue input.

2.. Set Jumper J1 on the PCB control card to voltage 6-7xinom
(U) or current control (I) signal position, see Fig. 38
and Fig. 24 on page 28. Factory setting is voltage | L.
V). :

FLC T
Tlme’
03F115
Fig. 38 Setting voltage or current for analogue input. Fig. 39 Full voltage start.
0
10232
Selection of Analogue Input
control
o|lF|F J
Default: OoFF
Range: ofFF, 1,2
oFF Analogue input disabled.
Voltage Ramp enabled.
1 Analogue input is set for 0-10V/
0-20mA control signal
2 Analogue input is set for 2-10V/
4-20mA control signal.
NOTE! Only posslblé when Voltage Ramp mode Is enabled.
Menu 020-022, 024, 025 must be “oFF”
FUNCTIONAL DESCRIPTION SET-UP MENU 41
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7.10 Torque control (Main function)

This main function can be used to make a start accord-
ing to a pre-defined torque reference curve. Two dif- 01215
ferent load characteristics, linear and square, are
possible to select. _ Torque control at start/stop
At start/stop the torque controller will follow the FIF
sclected characteristic. 0o
. A torque start/stop behaviour can be scen in Fig.
40 d P & Default: oFF

A perfect start and stop with torque ramps have a | Range: OFF, 1, 2
good lincarity of current. To optimise this, usc the set- Torque control is disabled Voltage
ting of initial torque {(menu 16) and end torque (imenu Ramp enabled.

18). Sec also § 7.5, page 39. Torque control with linear torque
characteristic

Torque control with square torque
characteristic

oFF

Example:
Default for initial torque is 10% so if starting a more 2
heavy load this will result in a small current peak in
beginning of ramp. By increasing this value to 30/
. 70% the current peak will not appear.

NOTE! Torque control mode is only possible when Voltage
Ramp mode Is enabled (menu 020-024 are “oFF").

‘ The end torque is increased mainly if the applica-
tion has a high inertial load, like planers, saws and
centrifuges. A current peak will appear in the end
of ramp because the load is pushing the speed more
or less by itself. By increasing this level to 150-250%
the current will be lincar and low.

Torque
257, +
2T, 4 1 Linear
2 Square
157, 4
Tn
. 0.5T7,
End torque at stop
. - ;
1

Start time ' ‘ Stop time Time
03-F37
Fig. 40 Torque control at start/stop.
Current (A)

1 Speed

T I
FLC —

i } 1 :
Time Time
03-F113 ) 03-F114

Fig. 41 Current and speed in torque control.
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7.11 Torque boost

The Torque Booster enables a high torque to be
obtained by providing a high current during 0.1 - 2 sec
at start. This enables a soft start of the motor even if the
brcak away torque is high at start. For example in
crushing mills applications etc.

When the torque booster function has finished,
starting continucs according to the sclected start mode.

Torque boost
Current limit -

Full speed
Load current T =

Time

03-F40

7.12 Bypass

In cases of high ambient temperatures or other reason it
may sometimes be necessary to use a by-pass contactor
to minimize the power loss at nominal speed (see Tech-
nical Data). By using the buile-in Full Voltage Relay
function an external contactor can be used to Bypass
the soft starter when operating at nominal speed:
Bypass contactor can also be used if soft stop is
required. Normally a Bypass contactor is not necessary
as the device is designed for continues running condi-
tions, see Fig. 29 on page 33 for wiring example.

NOTE! If one like to use the alarm functions, the extended
functions or the viewing functions the 2-pcs current
transformers must be mounted outside the soft start as
shown In Fig. 44 and Fig. 45 on page 45. For this purpose
an optlonal extenslon cable for the current transformers is
available. Code No 01-2020-00.

‘Fig. 42 The principle of the Torque Booster when starting the
motor in voltage ramp mode.

Sce § 4.6, page 19, which main function that can be
used with the torque boost.

Setting of Bypass

o|lF|F

3|0

1 Torque boost current limit

Default: 300

Range: 300 - 700% of in

The Torque boost current controller use selected
value as the motor current reference.

NOTE! Check whether the motor can accelerate the load
with "Torque booster", without any harmful mechanical
strgss.

Active 29/07/2015

' Default: OoFF
[O 3 O]g Range: oFF, on
oFF Bypass disabied
i
Torque boost active time TBypass enabled.
) F F on Program either relay K1 or K2 to
function 2 to control the bypass con-
Default: ofFF tactor, see menu 51/52.
Range: OFF, 0.1- 2 sec
- CAUTION! If the current transformers are not
oFF Torque boost disabled mounted as In Fig. 43 on page 44 and § 6.2, page
_ - 28, the alarm and viewing functions will not work.
0.1-2.0 Set the Torque boost time. Do not forget to set menu 032 to ON, otherwise

there will be an F12 alarm and at the stop
command will be a freewheeling stop.

For further information see chapter 6.2 page 28.
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1

1

L3

PE

5}
S

L11213PE 0102PE 21| ,4422] 23 | k2 24 33[ k3 31 32 6970
Al .

T1 7213 PE 1112 13, 14 15 16 17 18 19 75 76 77

] T

§-—=

° start /stop

izl pre

Current transformer position
and connection

For MSF-017 to MSF-250,
see Fig. 44.

For MSF-310 to MSF-1400,
see Fig. 45.

-

03-F19

ayr ,

Fig. 43 Bypass wiring example MSF 310-1400.
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SOFTSTARTER

Brown to
terminal 77

Iv.
Fies
2t E

pros
A

o A 0 e w,.v oy —_—

Blue to

4

R

®

MOTOR | 03F56

Fig. 44 Current tmnsﬁnncr position when Bypass MSF-017 to MSF-250.

/ SOFTSTARTER
1 T2

Brown to

. i terminal 77

Brown to )
terminal 77 4

o

P ls
=

SRR

Blue to { Blue to \ !"
terminal 75 ) o
: % terminal 76 b

U \

MOTOR 03F57

Fig. 45 Current transformer position when Bypass MSF-310 to MSF-1400.
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7.13 Power Factor Control

During operation, the soft starter continuously moni-
tors the load on the motor. Particularly when idling or
when only partially loaded, it is sometimes desirable to
improve the power factor. If Power factor control
(PFC) is selected, the soft starter reduces the motor
voltage when the load is lower. Power consumption is
reduced and the degree of efficiency improved.

.‘

Q-Pulse |d TMS1328

0
0[3/3]2
: Setting of PFC
o|lF|F
Default: oFF
Range: oFF, on
oFF PFC disabled
on PFC enabled. The Full voltage relay
function does not work.

NOTE! if the PFC Is used the EMC-directive Is not fulfiiled.

7.14 Brake functions

There are two built in braking methods for applications
were the normal stop ramp is not enough.

e Dynamic DC-brake
Increases the braking torque by decreasing speed.

* Soft brake
Gives a high torque at the start of the braking and
then also increasing torque by decreasing speed.

In both methods the MSF detects when the motor is
standing still, so rotating in wrong direction is avoided.

Dynamic Vector Brake
* Possible to stop motors with high inertia loads from
close to synchronous speed.

* At 70% of the nominal speed a DC-brake is acti- -

vated until the motor is standing still or the selected
Braking Time has expired (sce menu 34, next
page). .

* No contactor needed.

* For extra safety, the soft starter has a digital input
signal for monitoring standstill so that at rcal motor
standstill will stop the output voltage immediately
(see § 7.19, page 53).

Soft brake

* Even very high inertia loads can be stopped

* The Soft brake is a controlled reversing of the
motor as the MSF measures the speed during brak-
ing.

* Two contactors are nceded which can be placed on
the in- or output of the soft starter. On the input
the first contactor is connected to relay K1 which is
also used as a mains contactor.

* At 30% of the nominal speed a2 DC-brake is acti-
vated until the motor is standing still or the selected
Braking Time has expired (menu 34, next page).

46 FUNCTIONAL DESCRIPTION SET-UP MENU

* For extra safety, the soft starter has a digital input
signal for monitoring standstill. So that the output
voltage is stopped immediately (see menu 57-58, §
7.19, page 53).

Sce Fig. 47 on page 47 for the following sct-up

sequence:

* Soft brake is activated if menu 36=2 and mcenu 34
“has a time selected (see next page).

* Menu 51 and 52 arc automatically sct to 5 and 4 to
get the correct relay functions on K1 and K2 (sce §
7.17, page 51).

* Relay K1 should be used to conncect a contactor for
supply L1, L2, L3 to MSF or motor.

* Relay K2 is used to connect phase shifting contac-
tor to change L1, L2 and L3 to MSF or motor.

* At start K1 is activated and connects L1, L2, L3
then the motor starts. Atstop K1 opens and discon-
nects L1, L2, and L3 and after 1s K2 connects with
the other phase sequence and the braking of the
motor is active.

NOTE! Soft brake uses both programmable relays. For other
functlons, see also the function table In chapter 7. page
35.

NOTE! For several start/stops it Is recommend to use the

PTC Input.

A Is selected, then the relay functions on K1 and K2
remain in the Soft Brake functionality. Therefore it

Is necessary to change the relay functions in menu 51-52

manually to the Bypass functions (see § 7.17, page 51) or

reset to default In menu 199 (see § 7.28, page 63) and

select the Bypass function again.

WARNING! If the Soft Brake function has been
selected once and after that the Bypass function

(e}

[0[3[a}3 |
Braking time
o FIF
Default: ofFF
Range: oFF, 1 - 120 sec
oFF Brake function disabled
1-120 Brake time
Torque ¢
Softbrake
Dynamic DC
» O-speed
Nom. speed
03-F121

Active 29/07/2015

Fig. 46 Braking time
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0
o3/5|g
Braking Strength
Default: 100
Range: 100 - 500%
0
01363
Brake method
Default: 1
‘ Range: 1,2 o
1 Dynamic vector brake, active
2 Soft brake active
L1
L2
L3
N
/ PE
ago| 0 it
A\ \!
] AN Q2(rev)
L1 L2 L3 PE 0102PE 21 KL 22 23 K2 24 33 ‘K3 31} 32 69 70
I_—/ _/ .
T1T2713 PE 11 1.2 13 14 15 16 17 18 19 5 76 77
LL(_
1--b-
0 start /stop
U |V |W|PE
@_ 03-F106
3~
Fig. 47 Soft brake wiring example.
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7.15 Slow speed and Jog functions

The soft starter is able to run the motor at a fixed slow
speed for a limited period of time.

The slow speed will be about 14% of the full speed
in the forward direction and 9% in the reverse direc-
tion.

The following functions are possible:
* Slow speed controlled by an external signal.
The digital input is used to run at slow specd at a
start or stop command for a selected number of
pulses (edges) generated by an external sensor
(photo cell, micro switch, ctc.). See § 7.19, page 53
for more instructions.
* Slow Speed during a selected time perlod.
The slow speed will be active after a stop command
for a selected time period. See § 7.19, page 53 for
more instructions.
¢ Slow Speed using the "JOG"-commands.
The slow Speed can be activated via the JOG keys
on the keyboard or externally via the analoguc
. input. See § 7.25, page 61 for more instructions.
7.15.1 Slow speed controlled by an external
signal.
With these sctting it is possible to have an external
pulse or edge signal controlling the time that the Slow
Speed is active either after a Start command or a Stop
command or at both commands. The following menu’s
are involved:

" Menu Function See page
57 Digital input selection page 53
58 Pulse selection page 53
37 -| Slow speed torque page 49
38 Slow speed time at start | page 49
39 Slow speed time at stop page 49
40 DC-Brake at slow speed page 49

Installation is as follows:

1 Set the analoguc input selection for Slow Speed
opcration. Menu 57=2. See § 7.19, page 53. See
Fig. 37 on page 41 for a wiring example.

2. Sclect in menu 38 (sec § 7.15.2, page 49) the Slow
Speed at Start time. This time will now be the abso-
lute maximum time for Slow Speed to be active
after a start command, in case the external signal
will not appear.

3. Select in menu 39 (see § 7.15.2, page 49) the Slow
Speed at Stop time. This time will now be the abso-
lute maximum time for Slow Spced to be active
after a stop command, in case the external signal
will not appear,

4. Select in menu 57 (see § 7.19, page 53) the number
of edges to be ignored by the Slow Speed input,
before a start or stop is executed at slow speed. The
cdges are generated by an external scnsor (photo
ccll, micro switch, etc.). :

48 FUNCTIONAL DESCRIPTION SET-UP MENU

Active 29/07/2015

The Slow Speed torque (menu 37) and DC- Br\ku after
Slow Speed (menu 40) can be deuLd i needed. (sce
§ 7.15.4, page 49).

When the number of edges exceeds or the time expire,
a start according to selected main function is made.

At stop, the motor will ramp down (if sclected) and
DC brake (if sclected) before a slow speed forward at
stop will begin. Slow speed will st as long as the
number of edges on the external input is below param-
eter value in menu 036 and the max duration time
docsn’t expires. When the number of edges c\'cccdﬂ or
the time expire, a stop is made.

In Fig. 48 on page 48 the sclected number of edges
arce 4. It is recommended to select DC-brake (s¢ §7.14,
page 46) before a slow speed at stop if it is a high inertia
load. Sce Fig. 29 on page 33 for wiring diagram. In

casc onc use DC-brake, see § 7.15.4, page 49.
Speed
L2
' .
' '
' '
L} Ll
' ‘
' '
. '
' '
' ¢
' '
' '
. '
g‘“ Slow Ramp time ‘Full voltage ‘Ramp llmc Slow Time
N speed | at start tunning at stop speed
at start Including  at stop
DC-brake Stopped
Start

command time :

Closed !

External Open l l l 1 I l

signal -

Time when signal is ignored
03Fa4

Fig. 48 Slow speed controlled by an external signal.

This additional function can be used together with
most of the main functions (sce § 4.6, page 19).

013[7]3

Slow speed torqhe

1/0|
Default: 10

Range: 10-100
Select the magnitude of the slow speed torque.
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7.15.2 Slow speed during a selected time

It is possible to have a slow speed in forward dircction
before a start and after a stop. The duration of the slow
speed is selectable in menus 038 and 039.

It is recommended to select DC brake (sce § 7.14,
page 46) beforc a slow speed at stop if it is a high inertia
load. This slow speed function is possible in all control
modes, keyboard, remote and serial communication.

013/8°

0

Slow speed time at start

olF |F

Default: oFF

Range: oFF, 1- 60 sec

oFF Slow speed at start is disabled
1-60 Set slow speed time at start.

‘

0[3/9|°

J Slow speed time at stop

{ o|F

7.15.3 Jog Functions
The Jog commands can be used to let the motor run at
a Slow speed (forward or reverse) as long as the Jog
command Is active.
The Jog commands can be activated in 2 different
ways: A
* Jog keys ,
The Jog-Forward and Jog-reverse keys on the con-
trol panel. The keys can be programmed separate
for cach function. Sce § 7.25, page 61 for more
instructions
e External Jog command
The external command is given via terminal 14 at
the digital input. Only 1 function (forward or
reverse) can be programmed to the digital input at
the time. Sce § 7.19, page 53 for more instructions.

7.15.4 DC-brake after slow speed at stop [040]

A DC-brake after a slow speed at stop is possible to

have, i.e. for a high inertia load or for a precise stop.
The current is controlled and the reference value

for the normal DC-brake function is used (sce

§ 7.15.4, page 49).

The duration for the DC-brake is possible to select.
This DC-brake function is not appliecd when the

“JOG [@] * and *JOG (O] keys are used.

lolalo]g

Default: oFF DC-Brake at slow speed
Range: oFF, 1 - 60 sec olFI|F
FF Slow speed at stop is disabled .
° P P Default: ofF |
1-60 Set slow speed time at stop. Range: OFF, 1-60
oFF DC-brake after slow speed at stop
disabled.
1-60 DC-brake duration time after slow
Spoad speed at stop.
. ™ ] Nominal speed
0.14 1. Slow speed . N
‘n N M M L
YStow speed 't:;rr‘p time ot '(F::“»I/::age %a:}; :'E: i ::o;:pmm ! Time
. ‘;k:EIma.
03Fa1 Start commang Stop command Stopped
Fig. 49 Slow speed at start/stop during a sclected time.
The Slow specd torque (menu 37) and the DC-Brake
after Slow spced (menu 40, § 7.15.4, page 49) can be
selected if needed.”
FUNCTIONAL DESCRIPTION SET-UP MENU 49
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Motor data setting

The first step in the settings is to set menu 007 and 008 5
to “on” to be able to reach the menus 041-046 and 0l45
enter the motor data.
Nominal motor cos phi
NOTE! The default factory settings are for a standard 4-pole
motor acc. to the nominal current and power of the soft O X 8 6
starter. The soft starter will run even if no specific motor
ddta Is selected, but the performance will not be optimal. Default: 0.86
' Range: 0.50-1.00
0
0l4(1)s
048]
Nominal motor voltage
4 O O] Nominal frequency
Default: 400V ,\ 5 O
Range: 200-700 vV ) Default: 50 Hz
‘ Make sure the soft starters maximum voitage rat- Range: 50/60 Hz
ing is suitable for chosen motor voltage.

NOTE! Now go back to menu 007, 008 and set it to “oFF”

and then to menu 001.

) 0
0f4]2]

: ] Nominal motor current
Defauit: Nominal soft starter current
Range: 25% - 150% of Insoft in Amp.
10433
L - Nominal motor power
Default: Nominal soft starter power
Range: 25% - 300% of Pnsoft in kW

o)
04{4/]
L \‘ Nominal motor speed
Default: Nnsoft in rpm :
Range: 500-3600 rpm
50

FUNCTIONAL DESCRIPTION SET-UP MENU
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7.17 Programmable relay K1 and K2

The soft starter has threc built-in auxiliary relays, K3 5
(change over contacts), is always used as an alarm relay. 01512 o
The other two relays, K1 and K2 (closing contacts), are
programmable. ] . Setting of K2 indication
K1 and K2 can be set to either “Operation”, “Full 2
Voltage” or “Pre-alarm” indication. If DC-brake is
chosen the relay K2 will be dedicated to this function.
Default: 2
Range: 1,2,3,4,5
- Motor N .
voltage Uy, ; : , 1 - K2 is set for “Operation”
' ' 2 K2 is set for “Full Voltage”
Time -
3 K2 is set for “Power pre-alarm”
4q K2 is set for “Softbrake”
Function . 5 . K2 is set for “Run”
Operation Time )
' WARNING! If the Soft Brake function has been
A selected once and after that the Bypass function
Run Is selected, then the relay functions on K1 and K2 °
Time remain In the Soft Brake functionality. Thetefore it
Is necessary to change the relay functions in menu
i : 51-52 manually to the Bypass functions (see §
Function 7.12, page 43) or reset to default in menu 199
‘Full voltage Time (see § 7.28, page 63) and select the Bypass
) function again.
!
I 4 SN IR I
Starting Full
time voltage
Start Stopping
delay time
0,1sec.

Fig. 50 Start/stop sequence and relay function “Operation” and
“Full voltage”.

d 05|1)o
Setting of K1 Indication
1
Default: 1
Range: 1,2,3,4,5
o § K1 is set for "Operation”
2 K1 is set for “Full Voltage”
3 K1 is set for “Power pre-alarm”
4 No function
5 K1 is set for “Run”

FUNCTIONAL DESCRIPTION SET-UP MENU 51
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7.18 Analogue output

The soft starter can present current, voltage and power
on an analogue output terminal, for connection to a
recording instrument or a PLC. The output can be

configured in 4 diffcrent ways, 0-10V,

2-10V, 0-20mA or 4-20 mA. To install the instrument

proceed as follows:

4. Choose a read-out value in menu 055

0/5/5

Analogue output value

1

1. Connect the instrument to terminal 19 (+) and Defauit: 1
15 (). Range: 1,2,3
- 1 RMS current, default range 0-5xIn
PCB terminal
2 Line input RMS voitage, default
range 0-720V’
3 Output shaft power, default range

0-2xPn

03-F46

.’x;g. 51 Wiring for analogue output,

5. Set analogue output gain to adjust the range of cho-
sen analoguce output value in menu 056.

o563

2. Set Jumper J2 on the PCB board to voltage (U) or
current (I) signal position. Factory setting is voltage
(U). Sce Fig. 52 on page 52 and Fig. 24 on page 28.

1

Analogue output gain
0| 0]

J1

~ A,

®S®@®®@

5116

EEEEEEE

Default:

100%

Range:

5-150%

Example on settings:

Set value lscate Uscale Pscale
100% 0-5x1y, 0720V |02xP.
50% 0-2.5xI, 0-360V 0-P,

Fig. 52

3. Sect the parameter in menu 054,

Setting of current or voltage output.

@ 054

0]
0

Analogue output

olF |F

Default: oFF

Range: ofF, 1, 2

oFF Analogue ouput is disabled

' 1 Analogue output is set to

0-10V/0-20mA

2 Analogue output is set to
0-10V/4-20mA

52 FUNCTIONAL DESCRIPTION SET-UP MENU
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7.19 Digital input selection

The analogue input can be used as a digital input. This
is programmed in Menu 57. There are 4 different func-

tions:

+ Rotation sensor input for braking functions. Sce
§ 7.14, page 46.

» Slow speed external controlled. See § 7.15.1, page

" 48.

» Jog functions forward or reverse enabled. Sce §

7.25, page 61.

Fig. 53 shows how to sct the input for voltage or cur-
rent control, with jumper J1 the control board. The
default setting for J1 is voltage control.

Dcpending on the sclection made in menu 57, menu
58 is used to program the number of the edges. The
edges can be generated by an external sensor (photo

cell, micro switch ete.).

braking volitage.
If Menu 57=2

stow speed.

o}
0/5/8|o
Digital input pulses
Default: 1
Range: 1-100
If Menu 57=1. .

A positive or negative edge at analogue input from
a rotation sensor will give a signal to stop the

The number of edges to be ignored by the slow
speed input, before a start or stop is executed at

Fig. 53 Setting of J1 for current or voltage control. '

Fig. 54 shows a wiring example for the analoguc input

as it is used for digital input.

Fig. 54 Wiring for slow speed external input.

NOTE! If the Main Function Analogue control Is program-

med (see § 7.8, page 41) the analogue Input can not be
used for digital signal input. The menu 57 is then

automatlically set to OFF.

05[7|3

olF

Digital input selection

F

Defauit: oFF

Range: oFF, 1-4

oFF No digital input control

1 Rotation sensor for brake functions
2 Slow speed function

3 Jog forward command

4 Jog reverse command

NOTE! Jog forward, reverse has to be enabled, see § 7.25,

page 61.

3
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7.20 Parameter Set

Parameter Set, an important function which can be
handy when using one soft starter to switch in and start
different motors, or working under variable load con-
ditions. For example; starting and stopping conveyor
belts with different weight on the goods from time to
time.

. For scts of parameters can be controlled cither from
the keyboard, the external control inputs or the serial
interface (option). Up to 51 different parameters can be
set for each Paramecter Set.

l Parameter Set 4

| Parameter Set 3

I Parameter Set 2

002, 003, 004,
012, 013, 014,
020, 021, 022,
025, 030, 031,
034, 035, 036,
039, 040, 041,
044, 045, 055,
058, 074, 075,
083, 084, 085,
092, 093, 094,
, 097, 098, 099,
102, 103, 104

006,
010,
023,
032,
037,
042,
056,
081,
086,
095,
101,

03-F48
Common for all parameter set

007, 008, 046, 051, 052, 061, 071, 072,
088, 089, 105, 111, 112, 113, 114, 199,
206 :

o)
06|19
Parameter set
Default: 1
Range: 0,1,23,4
Parameter set are selected by the
0 external input 16 and 17 (see.
below).
1,2,3,4 Selection of parameter set 1-4.

18

17
L

—

PS1 s

Fig. 56 Connection of external control inputs.

Parameter Set PS1 (16-18) PS2 (17-18)
1 Open Open
2 Closed Open
3 Open Closed
4 Closed Closed

Fig. 55 Paramneter overview

When 'Parameter set’ in menu 061 is set to 0 (external
stlection), only parameters in menu 006 (Control
mode) and 061 (Paramcter set) can be changed. All
other parameters are not allowed to change.

It is possible to change parameter set at stop and at
full voltage running.

54 FUNCTIONAL DESCRIPTION SET-UP MENU
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7.21 Motor protection, overload (F2
alarm)

In many cases it is convenient to have a complete
starter. The soft starter have a possibility to use cither
an input PTC signal from the motor, an internal ther-
mal model of the motor for thermal protection or both
together at the same time. Slight overload for long time
and several overloads of short duration will be detected

Internal motor thermal

1 O protection

. Default: 10
with both methods. Range: OFF, 2-40 sec
o7l o} oFF internal motor protection is disabied.
0 Selection of the thermal curve
Motor PTC Input according to Fig. 57
- Check that menu 042 is set to the
n|o proper motor current {see § 7.16,
page 50). )
Default: no - If the current exceeds the 100%
2-40 - .
Range: no, YES level an F2 alarm is activated.
- - —— - The motor model thermal capacity
| mo Motor PTC input is disabled must cool down to 95% before reset
. Motor PTC input is activated: can be accepted.
- Connect the PTC to terminals 69 - Used thermal capacity in menu 073
and 70, see table 12, page 32 and in § 7.21, page 55.
YES § Fig. 30, page 34. . '
- A to hot motor will give an F2 NOTE! If 'Bypass’ is used check that the current trans-
alarm. The alarm can only be reset- formers are placed and connected correctly (see Fig. 43 on
ted after cooling down of the motor. | Page 44).

NOTE! Open terminals will give an F2 alarm immedlately.
Make sure the PTC Is always connected or the terminals
are shorted.

NOTE! The internal motor thermal protection will stili
generate an alarm If it Is not selected oFF.

CAUTION! Used thermal capacity Is set to 0 if the
control board loses its supply (terminal 01 and
02). This means that the Internal thermal model
starts with a 'cold’ motor, which perhaps in reality
Is not the case. This means that the motor can be
overheated.

/N

Overload time sec
100000 =
. 10000
NN
AN
' B W N,
N N N
N R
AN \\ o~ \\\‘
100 \‘ - \‘\\‘\\“
‘\\ ~ ‘\‘ > \\‘\‘ / 405
sy S~ S \\\ \\\\\ " 30s
] — 2}/ 20s
\ \\ ™. N
10 \\ \\\\\\\4/ 10s
—~ = ~ 5s
= ~] /
~ ~J
NN 2s
< /
1 4™ Current (x I,om)
1 10 03-F50
Fig. 57 The thermal curve
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7.22 Mains protection

0 0
SHEK 0f8[1]°
— Used thermal capacity Voltage unbalance alarm
Default: - Default: 10
Range: 0-150% Range: 2-25% U,

Read-out of the used thermal capacity. If menu 072
'Internal motor thermal protection’ is selected oFF,
the capacity is shown as if the default class 10 was
selected. ,

Insert limit in % of nominal motor voltage. Max
unbalance in voltage between the 3 input phases is
compared with the selected value. This is a cate-
gory 2 alarm.

0 0
0[714)5 0[8]2]2
-Starts per hour limitation Response delay voltage
| 0o F 0 F unbalance alarm
Default: oFF _ Default: oFF
Range: oFF, 1-99/hour Range: ofF, 1-60 sec
oFF Starts per hour limitation is disabled. oF