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I I 
General Workplace Health and Safety 

The Queensland Workplace Health and Safety Act (1995) details 

minimum requirements relating to safe working in the electrical industry. 

Nothing in this document is designed, in any way, to undermine the 

authority of the Act. 

All reasonable care must always be taken to ensure the plant is without 

risk to the health and safety of personnel operating and maintaining plant 

and equipment. 

Employers have an obligation to ensure the workplace health and safety 

of all personnel at work. 

It is employer responsibility to ensure that all persons entering or working 

on the premises use appropriate personal protective equipment. 

Personal protective equipment includes gloves, safety glasses, hard hats, 

ear protection, safe foot ware and, where necessary, specialist protective 

clothing for hazardous areas. 

Any item of equipment should always be isolated before maintenance or 

repairs commence to ensure that inadvertent operation of the item does 

not result in risk to the health and safety of any person. 

Where the item is isolated, any total or partial shutdown should not allow 

a hazardous situation to be created. 

Where the item cannot be isolated, another person should be stationed at 

the controls of the item and an effective means of direct communication 

should exist between the persons carrying out the maintenance and the 

person at the controls. 

General Operating Principles 

All persons working the premises must be qualified Electrical Engineers 

or electrical trades persons capable of performing the required tasks 

competently. All personnel must also be familiar with plant and 

equipment. 

Adequate information, instruction, training and supervision must be 

provided to enable personnel to perform work without risk to health and 

safety. 

Work in an orderly way. 

Plan work in advance to avoid hazardous situations. 
\\isit_serverl\ENGINEER\Job Drawings And Documents\07002 Bracken Ridge 
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I I 
Warn others of any hazards. 

Make inquiries before starting work, particularly on any unfamiliar 

installation or equipment. 

Before any work begins ensure that any instructions received or given are 

fully understood. 

Concentrate on the task on hand. 

Do not distract others or allow yourself to be distracted by foolish actions. 

Work from a safe and convenient position that provides a maximum 

working space that you do not have to over reach, you cannot slip, trip or 

stumble and so endanger yourself and others. 

Keep the working area tidy and free of unwanted materials and 

equipment. 

Use insulated tools where possible. 

Inspect tools and equipment regularly and ensure that any necessary 

maintenance is carried out. 

Keep yourself in good health. 

Do not work if ill or over tired, to the extent that your concentration, 

movement or alertness is affected. Illness or fatigue can endanger yourself 

and others. 

Mt_serverRENGINEERNJob Drawings And Documents\07002 Bracken Ridge 
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I I 
Project Overview 

As the electrical sub contractor for Hornick Constructions, SJ Electric 

provided electrical services for one new sewage pump station (SPS 296) and 

the upgrading of two existing pump stations (SPS 211 & SPS 273) in the 

Brisbane suburb of Bracken Ridge. 

Equipment provided by SJ Electric ensures safe and efficient operation of the 

Inlet Works. Equipment supplied and installed by SJ Electric includes: - 

Switchboards. 

Field Cabling. 

Instrumentation. 

The switchboard incorporates the latest technology in motor control, power 

monitoring, and instrumentation. It is important engineers, technicians and 

operators are familiar with the equipment installed before attempting any 

adjustments, modifications or maintenance. 

The following Sections of this manual contain a comprehensive description 

of all equipment supplied, by SJ Electric . It is recommended that this manual 

be referred to before carrying out any work on any equipment. 

\\NtserverRENGINEER\Job Drawings And Documents \07002 Bracken Ridge 
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I I 
Plant Maintenance 

To ensure proper operation of the plant the following should be observed :- 

The plant should be kept clean and tidy at all times. Not only is this of 

aesthetic value, it extends equipment life. 

Check that all plant and equipment is operating correctly. Correctly 

operating equipment promotes overall plant efficiency. 

All items and areas of equipment should be hosed down and cleaned 

regularly. 

WARNING 

Avoid directly hosing my drive motor or electrical item. 

All maintenance, service, modifications and significant deviations from 

Normal operating conditions should be recorded in the Plant Service Log 

After a month of operation, check the tension of all bolts associated with 

the plant and thereafter periodically. Bolted connections on painted 

surfaces can loosen due to thinning of the paint underneath the bolt head 

bearing surface. Motor mounting bolts and other bolted connections 

subjected to vibration should be periodically checked for loosening. 

WARNING 

Before starting work on any item ensure that the power supply is 

isolated, tagged off, and the item cannot be started. 

The importance of preventative maintenance cannot be over-emphasized. 

Regular maintenance and suitable care of the equipment will ensure a 

long and reliable service life of the equipment. 

Many stoppages can be avoided by following the recommended 

maintenance procedures. Do not wait until you hear the grinding of 

equipment that has broken down. If you see any item wearing down, 

replace it, before it causes damage to other associated items. 

Mt_serverl\ENGINEER\Job Drawings And Documents\07002 Bracken Ridge 
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I I 

Preventive Maintenance 

Maintenance procedures recommended to extend switchboard life are outlined 

as follows :- 

Switchboard exterior should be regularly wiped down with a solvent base 

cleaner such as "Spray & Wipe". This will ensure longevity of the powder 

coated surface. 

Accessible areas like distribution boards and motor starter panels should 

be cleaned with a vacuum cleaner to remove dust and foreign matter. 

PLC panels should be maintained as dust free as possible. Dusting with a 

dry rag is recommended - taking care not allow dust inside the I/O 

modules or processor. 

When removing or installing PLC modules care should be taken to ensure 

that power is turned off to the rack before modules are removed or 

installed. 

Connections and efficient operation of circuit breakers, contactors and 

isolators should be checked every 12 months - especially where connected 

to busbars. 

Busbar connections should be checked every 12 months. 

Globes for indicator lights should be checked on a weekly basis with any 

faulty lamps replaced. 
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Electrical Control System 

General Description 

The switchboards are manufactured from 2mm zincaneal or 2mm stainless 

steel depending on their location and contain several separate sections 

including: 

Incoming Section. 

Metering. 

Motor Starter Section. 

Distribution Section. 

RTU Section. 

Control and Monitoring System. 

The control and monitoring of the system is performed by the Brisbane Water 

telemetry system and was not included in this contract. 

Mt_serverl\ENGINEER\Job Drawings And Documents\07002 Bracken Ridge 
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TECHNICAL DATA SHEET 

For 

SPS 273 

Equipment Type: Circuit Breaker 

Location: Main Incomer 
Generator Incomer 

Model Numbers: XS 125 CJ 

Manufacturer: Terasaki 

Supplier: NHP. 
25 Turbo Drive 
Cooparoo QLD 4151 

Ph: 07 3891 6008 
Fx: 07 3891 6193 
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H125PJ PowerBreaker series Ics = 50kA 
O Powerful interrupting capacities. 

Limitation of system damage. 

O Unique contact structure. 

CI Icu = Ics = 50kA. 

Adjustable thermal, fixed magnetic trip. 

Adjustment range 63 - 100% of nominal current rating. 

Standards IEC947-2/AS3974-2. 

-149-444k46474444;4:4 

XH125PJ (50kA) 3 pole 
Ampere 
rating Min Max Cat. No. 

20 12.5 20 ,Xli125PJ 20 -, --', 

32 20 32 1H125PJ 32 3. 

50 32 50 XI-1125Pj'50 3 

63 40 63 XH125PJ 63 3 

100 63 100 XH125PJ 100,3 .. 

125 80 125 = XH125PJ 125 3 

XH125PJ (50kA) 4 pole 

20 12.5 20 UXH125P..10 4 

32 20 32 UXH125PJ 32 4 . 

50 32 50 UXH125PJ 50 4 

63 40 63 II XH125PJ 63 4 

100 63 100 8 X14125Pj 1004 

125 80 125 : XH125PJ:125 4 .. 

Dimensions (mm) 
Description Height Width Depth kg 

XH125PJ 3 pole 155 90 86 1.3 

XH125PJ 4 pole 155 120 86 1.6 

, -..- 0 - 
dodob ii 

H = C 

pogop 

Notes: ') Poles in series. 
Available on indent only. 

Short circuit capacity 

AC use 
Model Icu Ics Voltage 

XH125PJ 50 kA 50 kA 400/415V 

DC use ') Icu Ics Voltage 
XH125PJ 40 kA 250V DC 

Product extensions 

Chassis (TemWay, MHC, UHC) 

TemCurve 
Residual current relays 

Base standards Approvals 

IEC 947-2 ASTA/UK, Aust. standards 

BS EN 60947 Part 2 Marine 
VDE 0660 Part 1 LR/UK 

AS 3947-2 Australia AB/USA 
NEMA USA GUGERMANY 

BV/FRANCE 
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1-=z!! .. 
- - 

onnections and mountings 
Front-connection type (FC) 

Compression terminals 

Terminal screw 

Attached flat bar 

Breaker 
mounting screw 

MCCB accessories 

Breaker 
mounting sore 

Flat 

bar 

Terminal screw 

Terminal screw size and 
standard torques 

Compression terminal 
and bar 

Terminal screw size 

and tightening torques 

Types of terminal screws (Compression terminal and bar) 
Breakers and screw size 
XE series 
(Economical) 

Pan headed screw 

Hex socket head bolt 

XE225NC M8 

XS series XH series XM series 
(Standard) (High-fault level) (Motor protection) 

XS125CJ M8 XH125NJ M8 XM3OPB M5 

XS125NJ M8 XH125PJ M8 

XS25ONJ M8 XH25ONJ M8 

XH160PJ M8 

XS400 M10 TL25ONJ M10 

XH400 M10 TL400NJ M10 

XV400 M10 XH250PJ M10 
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rni.:15114400%'-.4% 
" 

onnections 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 

0 XH series 
XH125NJ, XH125PJ 
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. : 

4;-:77,4-'17..r 

ypes of connections and mountings MCCB accessories 
Plug-in Type 

Switchboard use 

Plug-in 
mounting block 

Mounting angle 

(not supplied) 

'Auxiliary circuit 
terminals 
(Mounted on 

breaker body. 

Not applicable to; 

XM3OPB 

Terminal leads for 

internally mounted 
accessories 

Conductor 
(not supplied) 
,,... 

`A'r' V Auxiliary circuit 
XI-1125 "n1 

0* terminals 

l' 
mounted on the s' plug-in mounting 

( 

block) 
(Contact NHP for 

Switchboard side details) 
control lead w 

Warning 
Secure the conductor with the correct 
nut end washer to ensure full contact of 

conductor with terminal on the plug-in 
mounting block, so that the steel stud 
boll is not used as the current path. 

XS125 

Types of plug-in mounting blocks for 
switchboard use 
Series Breaker Pole 

XS125CJ 

XS125NJ 

Type 

XE225NC 3,1E4 XDM3 

XS25ONJ 

XS400 3, a 4 XDM4 

XS630 3, 0 4 XDM6 

XS800 3, II 4 XDM6 

XS1250 3, U 4 8 XDM8 

1XH XH125 3 04 $ XDM22.: 

XM 

XH160PJ 4,- 

XH250PJ 

XH25ONJ 3.04 ,XDN14. 

XDM6.` X171400 )( 

XH630 3, XDM6 

XH800 

XM3OPB 

TDMI1DR 

Plug-in type 

Degree of protection 
The degree of protection provided by the mounting blocks 
for plug in type TemBreak is IP 20 as defined in IEC Pub 529 

Standard Safety Trip (Trip first plug-in mechanism) indent. 
0 The breaker will trip automatically if it is withdrawn while 

still in the "ON" position. It is not possible to "plug-in' the 
breaker when it is in the "ON" position. 

Application table (up to 100A frame) 
Breaker IP cover code Pole Qty Req. 

XS125 IP 20 2, 3P 1=2 

XH125 

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

Note: 0') Available on indent only. 
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TFRASAKI Technica 
rirt*r 

. yam 

rimp lugs (compression type 
Nominal wire size (mm2) 

Frame (A) Breaker 1.5 2.5 4 6 10 16 25 

XM30 XM3OPB CAL1.5-5 CAL2.5-5 CAL4-5 CAL6-5 CAL10-5 CAL16-6 

MT2.5 -M5 MT2.5 -M5 MT4-M5 MT6-M5 MT10-M5 MT16-M5 

125 XS125CJ - CAL2.5-8 

XS125NJ MT2.5-M8 MT2.5 -M8 

XH125NJ 

XH125PJ 

TL100NJ 

TL3OF 

CAL4-8 CAL6-8 CAL10-8 CAL16-8 CAL25-8 

MT4-M8 MT6-M8 MT10-M8 MT16-M8 MT25-M8 

Commercially available compression terminals available from CABAC - Cable Accessories and JST Australia. 

Key: CAL = CABAC lugs 

MT = JST lugs 

Connection 
(one electric cable) 
If low clearance occurs use 
a recommended tape or 
insulation. 

Connection 
(two electric cables) 
If low clearance occurs use 
a recommended tape or 
insulation. 
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XF11P.J 

Time/current characteristic curves 
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Magnetic trip current 

Rated current MagnotIctrip currant 

(A) (A) 

20 266±52 
32 420±84 

50 650±130 

63 820±164 
100 1300±260 
125 1550±310 

max 

Min 

N, 

i 

1 

i 

1 

32, 50,63, 1004 

125A 

- i 20, 

1 

I 1 

I I 

I 

I 

I1 

: 

I 

I 

, 

, 

I 

22F FF EFFFFEFFEI 1111.11,41 
Percent Rated Current 1 

Ambient compensating curves 
150 

140 

130 

rn 
- 120 

M32A(max) 

Calibrated 
temperature 

90 

80 

Calibrated at 40°C - 0 

45°C - 5 

10 20 30 40 50 60 

15 25 35 45 55 65 

Ambient temperature (°C) 
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emBreak XH125PJ 

Outline dimensions (mm) 

Front connected (standard) 

Interpole barrier 
(removable) 

3P IP 

LEO 
129 

10_1 90 

120 __I 

Rear connected (optional) 

Mounting plate { Insulated stud block 

II II 

Drilling plan 

3P 4P 

ta 

ASL: Arrangement Standard Line 
Et Handle frame centre line 

Note: XS125NS 1 pole only 

Drilling plan 

3P 

Fin 
ASL 

4P 

Panel mount 

3P 
1 

Plug-in (optional) 

Details Ice ASL 

connection 

M6 

Mounting 

Conductor width 121 

tv15 X0.8 
Mounting screw -- 

/ 5 15 
915 for accessory wiring when necessary 

Mounting block 

.J. 

Panel cu out dimensions 
shown give an allowance 
of 1.0mm around the 
handle escutcheon. 

Drilling plan 

3P P 
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et-taisur-ags. 
[7 L 407i -4;' 0. r- 

Motor operators for XS125, XH125, 
TL1OONJ, TL3OF 2.1 

Outline dimensions (mm) 
IFS 

Front connected (standard) 

Interpole barriers 
(removable) 

3P 

AS 

P 

MP 

Control circuit ermlral 

60 

90 

Earth terminal 

Rear connected (optional) 

MCCB accessories 

Preparation of 
conductor 

Drilling plan 

24 3P 4P 

iv 
r4;1-47-17 

ASL 17 
(max.) 

Plug-in (optional) 

Details or ASL 
connection 

Mounting plate 

Mounting block 

3P 

60 

ASL 

o el 

I 0 

4-11°141 

45 r2' 89 

223 \ MS Tapped screw 

P 

Drilling plan 

3P 4P 
Ill 

M4 x 0.7 Tapped hole 

Preparation of 
conductor 

06.5 

15(max.) 

FFIMI-47H- 

119 

Drilling plan 

ASL: Arrangement Standard Line 
IL(: Handle frame centre line 

Notes: ') For dimensions of 7MB-3BA2 used for TL100EM TL100F refer to NHP. 

Above outline dimensions are for AC motors. Contact NHP for details for DC motors. 
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Miniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type Rating amps Min. fuse amps ') 

Maximum fuse - amp 
BS 88 DIN 

Safe-T .640 50 `,-160'2) 1_60 

16-25 200 2) 200._ " 

32 .80 . -:200 2) 200' 

40-50 100 200 2) 200. ' 

100'. 200 2):, 200, 

SRCB 

Din-T6 

Din-T10 & 

Din-T15 

2-25 20-63 -160 160 

32,63 100 160 160 

Din-T1OH 

10 

16-20 

0.5-6 

10 

16 

20-32 

40-63 

80 

100; 

125 

50 

63 

20 

25 

35 

63 

100 

160 

200 

200 

200 

200 

200 

160 

200 

200. 

200 

"200 

200 

200 200 

DRCBH .266,-- :.::260, 

(1okA) , '36 ;200 200 

20-32 200 200 

160 

200 

250 

200 

200 

'250 

200 

200 

250 

Tembreak MCCB's 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 

protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 
2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 

160A - 0.62 x 105, 200A - 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NI-IP, GEC, Siemens and Bovara-Crady. 

Fuses with higher current ratings may be used providing Pt values are equal to, or less than the levels above. 

Semi-conductor fuses have very low Pt values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 

and smoke control equipment, evacuation equipment and lifts. 
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Selectivity and Cascading Applications 

A higher reliance on electrical supply and safety in 
commerce and industry has increased awareness in circuit 
breaker technology and applications. Additionally, while 
maximising system safety and reliability, efficient economy 
of overall costs is also of great importance. 
The combination of these factors has given rise to more 
precise methods of circuit breaker application. 

Two common terminologies relating to general power back- 
up and system protection are: Selectivity (Discrimination) 
and Cascading (Back-up). In general terms, Selectivity is 
used to improve system reliability and to ensure a 

continuous supply of power to as high a degree as possible. 
Cascading on the other hand is where an upstream breaker 
is used to "back-up" a lower specification breaker installed 
downstream to clear a fault current, and is generally used 
where economics plays a significant part in system design. 

Selectivity (Discrimination) 
Previously known as "Discrimination", the most basic form 
of Selectivity is where two circuit breakers are connected in 

series. A higher amperage breaker is installed upstream, 
and a lower amperage breaker downstream. Should an 

overload or short circuit occur downstream, the downstream 
breaker will trip, but the upstream breaker will not, hence 
feeding parts of the system which are fault-free. This is the 
concept of Selectivity. 

Selectivity is generally used, for example in critical 
applications, feeding essential loads. It is important to 
ensure total installation power is not lost due to a small or 
minor fault in a sub part of the overall electrical system, for 
example in a local distribution board. Total power loss could 
affect vital systems such as in Hospitals or Computer 
Centres etc. 

The principle of Selectivity (Discrimination) is based upon 
an analysis of several types of circuit breaker 
characteristics. These include tripping characteristics (time- 
current curves), Peak Let Through Current (1,..,) and Energy 
Let Through (FT). 

Selectivity can be "enhanced" beyond the breaking capacity 
of the downstream device provided it is backed up by an 
appropriately selected upstream device, which should not 
trip (unlatch) under stated conditions. 

Cascading (Back-up) 
Cascading is achieved by using an upstream device to 
assist (back-up) a downstream device in clearing a fault 
current that happens to be greater than the breaking 
capacity of the downstream device. 

In Cascading applications, the upstream device may have 
to trip (unlatch) in order to give sufficient protection to the 
downstream device, thus interrupting supply of power to all 
devices downstream. Therefore, Cascading is generally 
used in applications involving the supply of non-essential 
loads, such as basic lighting. The main benefit of 
Cascading is that in certain circumstances circuit breakers 
with breaking capacities lower than the prospective fault 
level, and hence lower in cost, can be safely used 
downstream provided it is backed-up by the relevant 
upstream breaker. 

Cascade / Selectivity Tables 
The Selectivity and Cascade tables shown in the following 
pages are structured as follows. 

25 / 50 

Selectivity Cascade 

Selectivity: The Selectivity or Enhanced Selectivity limit of 
the two nominated devices in series. Up to this 
level of fault current the downstream device 
will trip (unlatch) before the upstream device. 
Above this level, the upstream may also trip. 

Cascade: The enhanced or maximum downstream fault 
current that can be safely interrupted when 
both breakers are installed in series. Both 
breakers may trip (unlatch). 

The Selectivity and Cascade levels stated by NHP are fully 
compliant with the requirements of the applicable 
standards. Selection of breakers should be in accordance 
with the selection tables. 

The figures stated in NHP tables are for nominated Terasaki 
devices only, and should not be used as guidance for using 
alternative brands of circuit breakers. 
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emBreak MCCB's and Safe-T/Din-T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

XX 'IN 
I 

Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
kA (rms) 18 30 50 35 50 35 50 

Din-T6 (2-24) . ' 18/18 
r 

. 25/25 , 25/25 , , 25/25 25/25 

Din-T6 (32-63A) 6 - 18/18 20/25 20/25 25/25 25/25 - 

.1bin-1-10 0.5-25Aj 10 - 18/18 , 25/30 30/50 35/35 35/50 35/35 _35/50 ',I. 

Din-T10 (32;63A) 10 18/18 20/25 20/25 25/25 25/25 25/25 25/25 

DRCBH (10-25A) 10 18/18 25/30 30/50 35/35 35/50 35/35 35/50 

DRCBH (32A) 10 18/18 : 20/25 20/25 25/25 25/25 25/25 25/25 

Din-TiOH (80'-125A) 10 ' 4/18 ' . 140 '. -,t/2'5' 15715. :15/15 10/10 10/10 

Din-T15 (6-16A) 25 18/25 25/30 30/50 35/35 35/50 35/35 35/50 

Din-115 (20A) 20- 25.'.) ; -, 18/20 - 25/30 30/50 s 35/35. ' .35/50 35/35 - 35/50 

Din-T15 (32A) 15 -25') 18/18 25/30 30/50 ' 35/35 35/50 35/35 35/50 

Din-T15 (40:.63A). ',`1012.5 ')' 18/18,° 2026 . 2645 - 25/25 ..25/25 :25/25 25/25 

Safe-T (16-63A) 3/10 3/10 3/10 - - - - 

-RtB (16-20*) : : :3/10 ', 3/10 

Note: ') Dependant on the number of poles. Refer to NHP. 
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ELECTRIC 

II 

TECHNICAL DATA SHEET 

For 

SPS 273 

Equipment Type: Motor Contactors 

Location: Motor Starter Section 

Model Numbers: CA6-30 

Manufacturer: Sprecher & Schuh 

Supplier: NHP. 
25 Turbo Drive 
Cooparoo QLD 4151 

Ph: 07 3891 6008 
Fx: 07 3891 6193 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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sprecher+ 
schuh' 

AC 

.* 
Refer catalogue CA 6, 2212, SACS 

Ratings to IEC 947 and AS 3497 400/415 V 
0 For CA 7 contactors with coil terminals on line side, add 

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

...V AC-U to Catalogue No. Eg - CA 7-9-10-240 V AC-U 

Contactor CA 7-9 

Contactor CA 7-72 

`$ Contactor CA 6-105-El 

Contactor CA 6-170-El 

Contactor CA 6-250-El 

Contactor CA 6-420-El 

AC 3 AC 3 AC 1 `) AC 1 °) Auxiliary contacts 
400/415 V 400/415 V Amps Amps standard 
kW ') Amps ') 40'C 60 -C N/O N/C Max. Cat. No.') 

4 9 32 32 1 

0 

0 

1 

9 

9 

_ ..--ret,-,1/4-y.;,.. 14 
'' '.. . 6i3-V AC's: A' 

5.5 12 32 32 1 

0 

0 

1 

9 

9 

CA 7 `10'..:4/.5 

.17=1201 

7.5 16 32 32 1 

0 

0 

1 

9 

9 

. 

CO T:1.610 .4- 

A-b7.;1 h:.: 

11 23 32 32 1 

0 

0 

1 

9 

9 

fr4#1,t5.. 7 4'.4' 

ECeitt 7i: 4,, 
15 30 50 45 0 0 8 ["'CA?7_,10; ., V =A^G J 
18.5 37 50 45 0 0 8 WActififrOWKWAr- 

22 43 85 63 0 0 8 77ra3l0'.aVl 
30 60 100 100 0 0 8 rekri=604e ."' ;"*. 

'sse.:14,-,.::,.....'.,..4- rn 1. 

37 72 100 100 0 0 8 fICA1742=004V1t 

45 85 100 100 0 0 8 rdtV85200:e- '" 

55 (45) 95 (33) 160 135 1 1 8 reVAMVCilig ,..,"ikr:0,-.1 -.0:,..-.A...,....,2A '6 ...4T ,', 1,4 

75 (55) 130 (40) 160 135 1 1 8 
''''' ;5"'2.0"?.1 
CA,6;105-1,12,APAC7,1 -..!-..,t, s,,-1Z7),..-,Y..,-,,,,i.:,,,.. 

90 (75) 155 (55) 250 210 1 1 8 Lek6844-11AVAA 
. 

75 (55) 130 (40) 160 135 1 1 8 ICA,t64105:E141r ̂ V 

90 (75) 155 (55) 250 210 1 1 8 rdigi-40E11-1--::\MAC4) -.4:: ..:,:kn...,..:-;,...L,;-.4,,,..,..,:!: 

100 (90) 170 (65) 250 210 1 1 8 rek61:0-0=ENAII4jiAc) ,S::tl,g+r .14 +522 15' ',.-5'....r 

132 (111) 225 (80) 350 300 1 1 8 Vek6210El.:1,51MAC4) ...:4,..,:.: -,.,..,...<4#,:54-4..-,...4 

150 (133) 258 (95) 350 300 1 1 8 rekt220=011, g.'4,a01) -2,,A.441totet,S,s,t1,4 , ,...!...az 

185 (163) 320 (115) 450 380 1 1 8 [Y0613TOTEI1:it4N;AC1) :2-:?4,..,,, e..vot....e...:A.I.,,,i': tft;' 4 

250 (225) 425 (160) 500 425 1 1 8 einatii6VP:il*VWc1 ....,),,,v,.:-..A.,..A1.4221:.i,,-,,..,- 

220 (220) 370 (155) 500 420 2 2 8 a4rf7 ,'''''''' 

265 (280) 450 (200) 600 510 2 2 8 19400::: ief,..."; 

325 (355) 550 (250) 780 645 2 2 8 klei6681e''''.. -' 

430 (500) 700 (340) 1000 850 2 2 8 c.'413.);),97 :7 
520 (550) 860 (380) 1100 930 2 2 8 rekeititr ''t-v---- ,.....-r.":,,,, 
600 1000 1200 1020 1 1 8 tcA.A4.1S.ISIPAIK.I,,,g3f) '''' 
700 1150 1350 1150 1 1 8 VAY57.176V:tV/44 

Notes: 

3) 

5) 
5) 

5) 

1000 volt ratings ( ). 

Add control voltage to Cat. No. when ordering: 24, 32, 110, 240, 415, 440V 50 Hz. 

Standard voltages for CA 6-105-El...250-El are 24, 48, 110, 240 and 415 V AC. 
Standard voltages for CA 6-300-El...420-El 48, 110, 240 and 415 V AC. 

Standard voltages for CA 5-370...1200, 110, 240 and 415 V AC. 
All CA 7 coils can be reversed for line or load side coil terminals as required. Both versions are 
held in NHP stock for convenience. 
Electronically controlled mechanism (ECM) with interface suffix (El). 
55 *C enclosed. 
Contact NHP for recommended cable size. 

240/415 V rated coils are suitable for use on 230/400 V In accordance with AS 60038 : 2000. 
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gj ELECTRIC 

TECHNICAL DATA SHEET 

For 

SPS 273 

Equipment Type: Soft Starter 

Location: Motor Starter Section 

Model Numbers: MSF-060 

Manufacturer: Emotron 

Supplier: Embsy. 
27 Rodwell Street 
Archerfield QLD 08 

Ph: 07 3274 2566 
Fx: 07 3274 2387 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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Sofiatarter from Emotron 
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Valid for the following Soft starter Models: 
MSF-017 to MSF-1400 

iptignsymmoimi 
r ' °4791 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

1111111111111111t 4169507,31 
-77 

Document number: 01-1363-01 
Edition: r2 
Date of release: 2001-04-20 

Copyright Emotron AB 2000 
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotron AB. 
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SAFETY INSTRUCTIONS 

Safety 
The soft starter should be installed in a cabinet or in an 
electrical control room. 

The device must be installed by toined personnel. 
Disconnect all power sources before servicing. 
Always use standard commercial fuses, slow blow 
e.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 equipment into operation. 
2. During all work (operation, maintenance, repairs, 

etc.) observe the switch-off procedures given in this 
instruction as well as any other operating 
instruction for the driven machine or system. See 
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 supplied by us have also not been tested or 
approved by us. 

Installing and/or using such products can have a 

negative effect 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 connected 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 number 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. 

2 
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GENERAL INFORMATION 

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 (PE). 

MSF soft starters are all enclosed IP 20, except 
MSF-1000 and MSF-1400 which are delivered as open 
chassi IPOO. 

1.2 Safety measures 
These instructions are a constituent part of the device 
and must be: 

Available to competent personnel at all times. 
Read prior to installation of the device. 
Observed with regard to safety, warnings and infor- 
mation given. 

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

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

The user must obtain any general and local operating 
permits and meet any requirements regarding: 

Safety of personnel. 
Product disposal. 
Environmental protection. 

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

6 GENERAL INFORMATION 

1.3 Notes to the Instruction 
Manual 

WARNING! Warnings are marked with a warning 
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 serial number given 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. 

IEC 947-4-2 
EN 60204-1 Electrical equipment of machines, part 
1, General requirements and VDE 0113. 
EN 50081-2, EMC Emission 
EN 50081-1, 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 earthing system; 
a) visual inspection. 
b) check that earthing wire is firmly connected. 
Insulation 
Voltage 
Function 
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1.7 Inspection at delivery 

Fig. 1 Scope of delivery. 

1.7.1 Transport and packing 
The 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 complete 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 supplier 
immediately. 
Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging 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 of the 
box (bend downwards). Then lift up the box from 
the loading stool, both top and sides in one piece. 

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

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

4. Remove the two (2 pcs) mounting screws at the 
bottom of the soft starter. 

5. Lift up the soft starter at the bottom about 10 mm 
and then push backwards about 20 mm 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 pcs) for the mounting hooks 
and remove the hooks. 

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

Fig. 2 Unpacking of MSF-310 and larger models. 

GENERAL INFORMATION 7 
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2. DESCRIPTION 

2.1 General 
The MSF is installed directly between the mains and 
the supply cable to the motor. If a mains contactor is 

used it can be activated by the integuated K1 relay. 

03-F03 

MSF 0 
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 phase 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 case 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 

voltage ramp are: Initial voltage, ramp time, dual ramp 
time. 

Current (A) 

FLC 

03-F116 

Time 

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 set 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) 

Current 
Limit 

FLC 

Time 

03-F1 ll 
Fig. 4 Current control 

Torque control 
Is the most sufficient 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 are possible. The voltage ramp can not 
hold back the motor starting torque this results in a 

current peak and unlinear 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 linear 
ramps. The linear ramps are very important in many 
applications. For an example, to stop a pump with an 
unlinear 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. 

Fig. 5 Torque control 

a 

a 
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2.2 MSF control methods 
VISF Soft Starters control all three phases supplied to 
:he motor. It manages all the 3 possible starting meth- 
ods where the closed loop Torque control is the most 
efficient 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 are 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 
Bypass 
Dynamic DC-brake or Softbrake 
Slow speed at start and stop 
Jogging forward and reverse 
Four parameter sets 
Analogue output indicating current, power 
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. 

DESCRIPTION 9 
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3. HOW TO GET STARTED 

L1 

L2 

L3 

N 

PE 

L1 L2 L3 PE 01 02 PE 22 
K1 231 2a 3331 

T1 72 T3 PE 11 12 13 14 15 16 17 18 19 

start /stop 

32 69 70 

75 76 77 

03-F17 

Fig. 6 Standard wiring. 

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

WARNING! Mounting, wiring and setting the device 
into operation must be carried out by properly trained 
personnel. Before set-up, make sure that the 
Installation is according to chapter 6. page 24 and the 
Checklist below. 

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 (see chapter 12. page 74). 
Connect the motor circuit according to Fig. 6. 
Connect the protective earth. 
Connect the control voltage to terminals 01 and 02 
(100 - 240 VAC or 380-500 VAC). 
Connect 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, e.g., a 2-way 
switch (closing non-return) or a PLC, etc., to 
obtain control of soft start/soft stop.1) 
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. 

1.0 HOW TO GET STARTED 

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 to following: 

The first step in the settings is to set menu 007 and 
008 to "ON" to reach the main functions 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 
Set 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 will run even if no specific motor data is selected, 
but the performance will not be optimal. 

1 
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4 1 
0 
0 

4 0 0 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

4 2 
0 
0 

4 5 
Nominal motor current 

Default: Nominal current soft starter 

Range: 25% - 150% of Insoft in Amp 

0 4 0 

2 2 
Nominal motor power 

Default: Nominal power soft starter 

Range: 25% - 300% of Pnsoft in kW 

0 4 0 
0 

4 5 0 
Nominal motor speed 

Default: Nominal speed soft starter 

Range: 500-3600 rpm 

0 4 
0 
0 

8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007 and set it to "oFF' and 

then to menu 001. 

3.4 Setting of the start and stop 
ramps 

The menu's 002 and 003 can now be set to adjust the 
start ramp up time and the stop ramp down time. 

0 0 
0 

0 
Start time ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Estimate the starting-time for the motor/machine. Set 
"ramp up time" at start (1-60 sec). 
Key "ENTER .4_1" to confirm new value. 
Key "NEXT ", "PREV 4- " to change menu. 

0 0 0 
0 

0 F F 

Stop time ramp 1 

Default: oFF 

Range: oFF, 2-120 sec 

Set "ramp down time" at stop (2-120 s).. 

"oFF" if only soft start requires. 

HOW TO GET STARTED 11 
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3.5 Setting the start command 
As default the start command is set for remote opera- 
tion via terminal 11, 12 and 13. For easy commission- 
ing it is possible to set the start command on the start 
key on the keyboards. This is set with menu 006. 

0 0 6 0 
0 

2 
Selection of control mode 

Default: 2 

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). 

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

To reset from the keyboard, the "ENTER 4_1/ 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset by the keyboard will not start or stop the 
motor. 

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

0 0 5 0 
0 

0. 0 
RMS current read-out 

Default: 

Range: 0.0-9999 Amp. 

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

12 HOW TO GET STARTED 

3.7 Starting 

WARNING! Make sure that all safety measures have 
been taken before starting the motor in order to avoid 
personal injury. 

Start the motor by pressing the "START /STOP" key 
on the keyboard or through the remote control, PCB 
terminal 11, 12 and 13. When the start command is 

given, the mains contactor will be activated by relay K1 
(PCB terminal 21 and 22), and the motor then starts 
softly. 

Current (A) 

FLC 

03-F116 

- 
Time 

Fig. 7 Example of start ramp with main function voltage ramp. 
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APPLICATIONS AND FUNCTIONS SELECTION 

This chapter is a guide to select 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 of the AC53a norm. See table 1, page 
15. 
The Application Function List. 
This table gives an complete overview of most 
common applications and duties. For each 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, 
see table 3, page 19 and table 4, page 19. 

4.1 Soft starter rating according to 
AC53a 

The IEC947-4-2 standard for electronic starters defines 
AC53a 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 

-T 

(03458) 

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 

Fig. 8 Rating example AC53a. 

The above example 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 supplier. 

F- z 
LIJ 
cc 

Starts per hour 

Start 
Duration 
- - - 

Run Time 
Off 
Time 

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 selection tables in this 
chapter. 

210A : AC-53b 5 0 - 30 : 1440 

(03F59) 

Off time (seconds 
between starts) 

Start time (seconds) 

Start current (multiple of 
FCL) 
Rated FLC (Full Load Cur- 
rent) of starter under 
prescribed conditions 

Fig. 10 Rating example AC53b. 

I- z 
ELI c 
CC 

C.) 

Start 
Duration - - - - 

Off 
Time 

TIME (03-F61) 

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 seconds 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 AC53b 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 categories 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 use 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. 
AC53a 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) 
Typical 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. 
Stop function. 
Gives a possible Stop function if applicable. 
"36;=1 / 38-40", means: program selection 1 in 
menu 36, also menus 38 to 40 can be selected. 

14 APPLICATIONS AND FUNCTIONS SELECTION 

EXAMPLE: 
Roller Mill: 

This is an application for heavy duty, 
Typical starting current of 450%. 
Main function Torque ramp start (menu 25) will 
give the best results. 
Stop function Dynamic Brake (menu 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 
3.0-30:50-10 
(normal/light) 

AC 53a 
5.0-30:50-10 

(heavy) 

Typical 
starting 

current % 

Main function 
Menu nr. 

Stop function 
Menu nr. 

General & Water 

Centrifugal Pump 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor, Reciprocating 

Fan 

Mixer 

Agitator 

x 300 22 22 

x 300 22 22 

x 300-400 25;=1 36;=1 / 38-40 

x 300 25 - 

x 400 25;=1 - 

x 300 25;=2 - 

x 400-450 25;=1 - 

x 400 25;=1 - 

Metals & Mining 

Belt Conveyor 

Dust Collector 

Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

x 400 25;=1 36;=1 / 38-40 

x 350 25;=1 - 

x 300 25;=1 36;=1 

x 450 25;=1 36;=2 

x 400 25;=1 - 

x x 350 25;=1 36;=1 / 38-40 

x 450 25;=1 36;=1 or 2 

x 400 25;=1 - 

x 450 25;=1 36;=1 or 2 

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 300 25;=2 

x 400 25;=1 36;=1 or 2 

x 400 25;=2 

x 450 25;=1 36;=1 or 2 

x 450 25;=1 

x 450 25;=1 36;=1 or 2 

x 300 25;=1 

Pulp and Paper 

Re-Pulper 

Shredder 

Trolley 

x 450 25;=1 

x 450 25;=1 

x 450 25;=1 

Petrochemical 

Ball Mill 

Centrifuge 

Extruder 

Screw Conveyor 

x 450 25;=1 

x 400 25;=1 36;=1 or 2 

x 500 25;=1 

x 400 25;=1 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 450 25;=1 

x 350 25;=1 36;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 350 25;=1 

x 450 25;=1 

x 400 25;=1 36;=1 / 38-40 

x 450 25;=1 

x 300-400 25;=1 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

Planer 

Sander 

x 450 25;=1 36;=1 or 2 

x 456 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 350 25;=1 36;=1 or 2 

x 400 25;=1 36;=1 or 2 

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/duties and a possible solution with one 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 supplier. 
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. 
Menus.. 
Gives the menu. numbers and selection for the MSF 
function. 
"25;=1", means: program selection 1 in menu 25. 
"36;=1 / 34,35", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func- 
tion. 

16 APPUCATIONS AND FUNCTIONS SELECTION 
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Table 2 Application Function List 

Application/ 
Duty Problem Solution MSF Menus 

PUMP 
Normal 

Too fast start and stops MSF Pump application with following start/stop features: 22 

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 underload 96-99 

High load due to dirt in pump Shaft power overload 92-95 

COMPRESSOR 
Normal 

Mechanical shock for compressor, motor and 
transmissions Linear Torque ramp or current limit start. 25;=1 or 

20,21 

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 
Normal/Heavy 

Mechanical shocks for transmissions and trans- 
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 92-95 

Conveyor belt or chain is off but the motor is 
still running Shaft power underload 96-99 

Starting after screw conveyor have stopped due 
to overload. Jogging in reverse direction and then starting in forward. 

Conveyor blocked when starting Locked rotor function 75 

FAN 
Normal High starting current in end of ramps Torque ramp for quadratic need 25;=2 

Slivering belts. 

Fan is going in wrong direction when starting. Catches the motor and going easy to zero speed and then 
starting in right direction: 

Belt or coupling broken Shaft power underload 96-99 

Blocked filter or closed damper. 

PLANER 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest ' 

possible starting current. 25;=1 

Need to stop quick both by emergency and.pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36;=1,34,35 36;=2,34,35 

High speed lines Conveyor speed set from planer shaft power analog out- 54-56 

Worn out out tool Shaft power overload 92-95 
Broken coupling Shaft power underload 96-99 

ROCK 
CRUSHER 
Heavy 

High enertia Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Heavy load when starting with material Torque 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 Contactor 36;=1,34,35 

HANDSAW 
Heavy 

High inertia load with high demands on torque 
and current control. 

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Need to stop quick both by emergency and pro- 
duction efficiency reasons. 

Dynamic DC brake without Contactor for medium loads 
tr lld r l ft ke ith e in c- b and an controlled sensor soft with reversing on 

tactor for heavy loads. 

36;=1,34,35 
36;=2,34,35 

High speed lines Conveyor speed set from band saw shaft power analog 
output. 54-56 

Worn out saw blade Shaft power overload 
Broken coupling, saw blade or belt Shaft power underload : 

CENTRIFUGE 
Heavy High inertia load Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 
r 

: 

To high load or unbalanced centrifuge Shaft power overload 

Controlled stop 
Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con- 
tactor for heavy loads. 

36;=1,34,35 
36;=2,34,35 

Need to open centrifuge in a certain position. Braking down to slow speed and then positioning control. 37-40,57,58 
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Table 2 Applica ion Function List 

Application/ 
Duty Problem Solution MSF Menus 

MIXER 
Heavy Different materials Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 

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 MILL 
Heavy 

Heavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1 

Torque boost in beginning of ramp. 30,31 
Jamming Shaft power overload 92-95 

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 

36;=2,34,35 

Motor blocked Locked rotor function 75 

EXAMPLE: 
Hammer Mill: 

This is an application for heavy 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 protection 
(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 

4 

c 

1 

SP273 Denham Street Bracken Ridge SPS Electrical Services OM Manual

Q-Pulse Id TMS967 Active 10/12/2014 Page 59 of 329



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 

CO 
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rs+ 0 
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Voltage ramp start/stop (default) 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 X 

Current limit start (menu 021) X X 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 
table is given. 

Table 4 Start/stop combination. 

NOTE! Voltage and torque ramp for starting only with 
softbrake. 
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Voltage ramp start X X X X 

Torque control start X X X X 

Current limit start X X X X 

Voltage ramp with current limit X X X 

Pump control X X 

Analog input X X 

Direct on line start 

By using different parameter sets for start and stop, it is 
possible to combine all start and stop functions. 
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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. 
Please note that this is "min. load current" and not 
min. rated motor current. 

4.7.2 Ambient temperature below 0°C 
For ambient temperatures below 0°C e.g. an electrical 
heater must be installed in the cabinet. 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 e.g. in a pump station with two or more 
pumps to use one frequency inverter on one pump and 
soft starters on each 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. 
Depending on the speed and the load "in the wrong 
direction" the current can be very high. 

20 APPLICATIONS AND FUNCTIONS SELECTION 

4.7.9 Running motors in parallel 
When starting and running motors in parallel the total 
amount of the motor current must be equal or lowe 
than the connected soft starter. Please note that it is no. 
possible to make individual settings for each motor. 
The start ramp can only be set for an average starting 
ramp for all the connected motors. This applies that the 
start time may differ from motor to motor. This is also 
even if the motors are mechanically linked, depending 
on the load etc. 

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 supplier of cabinets, 
e.g. Rittal. 

4.7.11 Insulation test on motor 
When testing the motor with high voltage e.g. insula- 
tion test the soft starter must be disconnected from th( 
motor. This is due 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 sea 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 supplier 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, see § 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. OPERATION OF THE SOFT STARTER 

Fig. 12 MSF soft starter models. 

5.1 General description of user 
interface 

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

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

Setting/configuration is done either from the built- 
in keyboard or by a computer/control system through 
the serial interface or bus (option). Controlling the 
motor i.e. start/stop, selection of parameter set, is done 
either from the keyboard, through the remote control 
inputs or through the serial 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. 

5.2 PPU unit 

03-F28 

a B. a 
MENU 

(;) RUNNING 

o STAR 7/57CP 

B. El. El. El. 
VALUE 
01 IntUaN *flogs. to tort( %) 
02 Stair =pi( e.) 
03 Steed own,* cottages to top( %) 
04 Stow empl( see.) 
OS Currentr eedout 
06 Controlm ode 
07 Extended functions 

7/// 
,,START1 

STOP //// PREV NEXT 

ENTER 

Fig. 13 PPU unit. 

The programming and presentation unit (PPU) 
build-in operator panel with two light emitting diodes, 
three + four seven-segment LED-displays and a key- 
board. 

is a 
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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. 

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 setting 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 are 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 

901 j. Alarm List 

ri21 
1 poi I Initial voltage 

RMS currents and voltages 
in each phase 

21 Start ramp time 
211 -2161 

1 0031Step down voltage at stop 

x0041 Stop ramp time 

005 RMS current 

006 Control mode 

Menu expander 

008 Menu expander 

Viewed soft starter data 1201-208 

199 

1111-1141 

L 105 I 

Reset to factory settings 

Serial communication 

Automatic return menu 

"JOG" enable 1103104 

[ 101-1021 

Machine protection 1 089 -0991 

Run at F1 &F4 alarm 

Main supply protection 1 081 -088 

Motor protection 071-075 

011-014 Dual ramp start/stop 

016-0181 Initial and end torque at start 

Main functions 

Additional functions 

020-025 

1 041-0461Nominal motor parameters 

051-052 

054-056 

057-058 

Relay K1 &K2 functions 

Analogue output 

Digital input 

061 1 Parameter set 

03-F30 

Fig. 15 Menu structure. 
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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 4- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT " or the "PREV 
4- " key. The "+" and "-" keys are used to increase 

respectively decrease the value of setting. The value is 

flashing during setting. The "ENTER 4_1" key con- 
firms the setting 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 are only used for JOG from the 
keyboard. Please note one has to select enable in menu 
103 or 104, see § 7.25, page 61. 

Table 5 The keys 

Start/stop motor operation. 
START 

STOP 

Display previous menu. 41- 
PREV 

Display next menu. 
...40. 
NEXT 

Decrease value of setting. E. 

Increase value of setting. + 
Confirm setting just made. 
Alarm reset. 

ENTER 

0J 
RESET 

JOG Reverse 

JOG Forward 
. R. 

Table 6 Control modes 

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 

" for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 
keys "NEXT " and "ENTER N " for at least 2 

sec. The message 'unlo' will display when unlocked. 
In locked mode it is possible to view all parameters 

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

The message '-Loc' will display if trying to set a 

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

221°° 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

5.7 Overview of soft starter opera- 
tion and parameter set-up. 

Table with the possibilities to operate and set para- 
meters in soft starter. 

Control mode is selected in menu 006 and Parame- 
ter set is selected in menu 061. For the keyboard lock 
function, see § 7.30, page 65. 

Operation/ 
Set-up 

Control mode 

Start/Stop JOG fwd/rev Alarm reset 

Setting of parameters 

Parameter set with 
external selection 

Menu 061=0 

Parameter set with 
internal selection 

Menu 061=1-4 

Keyboard 
Menu 006=1 

Unlocked 
keyboard Keyboard Keyboard Keyboard Keyboard 

Locked 
keyboard 

Remote 
Menu 006=2 

Unlocked 
keyboard Remote Remote Remote and 

keyboard Remote Keyboard 

Locked 
keyboard Remote Remote Remote Remote 

I 

Serial comm. 
Menu 006=3 

Unlocked 
keyboard Serial comm Serial comm Serial comm. 

and keyboard Serial comm 

Locked 
keyboard Serial comm Serial comm Serial comm Serial comm 
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6. INSTALLATION AND CONNECTION 

Mounting, wiring and setting 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 
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. 
- Keep the minimum free space, see 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 via the cooling fins to prevent damage to the 
thyristors (free circulation of air). 

MSF-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 § LS, page 6. 

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

MSF-017 to MSF-250 

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

24 INSTALLATION AND CONNECTION 

Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view). 

03-F122 

Fig. 18 Hole pattern for MSF-170 to MSF-250 with upper 
mounting bracket instead of DIN-rail. 
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MSF-017 to MSF-250 

Table 7 MSF-017 to MSF-250. 

MSF 
model 

Class Connection 
Cony./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
wi (mm) 

Hole dist. 
hi (mm) 

Diam./ 
screw 

Weight 
(kg) 

-017, -030 IP 20 Busbars Convection 320x126x260 78.5 265 5.5/M5 6.7 

-045, -060, 
IP 20 Busbars Fan 320x126x260 78.5 265 5.5/M5 6.9 

-075, -085 

-110, -145 IP 20 Busbars Fan 400x176x260 128.5 345 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 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

Dimension Connection 
busbars Cu 

lightening torque for bolt (Nm) 

Cable PE-cable 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 

-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 see Fig. 20 on page 26. 

MSF 
model Class Connection Conv./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
wi (mm) 

Hole dist. 
h1(mm) 

Diam./ 
screw 

Weight 
(kg) 

-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 MSF-1400. 

MSF 
model 

Minimum free space (mm): Dimension 
Connection, 
busbars Al 

Tightening torque for bolt (Nm) 

above 1) below at side Cable PE-cable Supply and PE 

-310, -370, -450 
-570, -710, -835 
-1000, -1400 

100 
100 
100 

100 

100 
100 

0 

0 

100 

40x8 (M12) 

40x10 (M12) 

75x10 (M12) 

50 

50 

50 

12 
12 

12 

0.6 
0.6 
0.6 

1) Above: Wall-soft starter or soft starter-soft starter 
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Fig. 19 MSF -310 to MSF -835. 

Fig. 20 Hole pattern for screw attachment, MSF-310 to 

MSF-835. Hole distance (mm). 

26 INSTALLATION AND CONNECTION 

MSF e f 

-310 to -450 44 39 

-570 to -835 45.5 39 

Observe that the two supplied mounting hooks (see 
§ 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). 

e 

0 0 

.01 

W3 W2 WI 

hi 

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

Table 11 Busbar distances 

MSF model 
Dist. hl 
(mm) 

Dist. wl 
(mm) 

Dist. w2 
(mm) 

Dist. w3 
(mm) 

-310 to -450 

-570 to -835 

-1000 -1400 

104 

129 

33 

35 

55 

206 

239.5 

322.5 

379 

444 

590.5 
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875 

03+12 

Fig. 22 MSF -1000 to -1400 

Fig. 23 Hole pattern busbar MSF -1000 to -1400. 
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Fig. 25 Connection of MSF-110 to MSF-145. 

Connection of MSF-110 to MSF-145 

Device connections 
1. Protective earth, 4_ (PE), Mains supply, Motor 

(on the left inside of the cabinet) 
2. Protective earth 1. (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply T1, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 26 Connection of MSF-170 to MSF-250 

Connection of MSF-170 to MSF-250 

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

(on the left inside of the cabinet) 
2. Protective earth 1 (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, L2, L3 
5. Motor power supply Ti, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 27 Connection of MSF-170 to MSF-1400. 

Connection of MSF-310 to MSF-1400 

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

Motor 
2. Protective earth, 4_ (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, 12, I-3 
5. Motor power supply Ti, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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6.3 Connection and setting on the PCB control card 

Fig. 28 Connections on the PCB, control card. 

Table 12 PCB Terminals 

Terminal Function Electrical characteristics 
01 

Supply voltage 100-240 VAC ±10%/380-500 VAC ± 10% 
02 

PE Gnd _L 

11 
Digital inputs for start/stop and reset. 0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. 

Impedance to 0 VDC: 2.2 kfl. 12 

13 Supply/control voltage to PCB terminal 11 and 12, 
10 kit potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC: 50mA. 
Short circuit proof. 

14 Remote analogue input control, 0-10 V, 
2-10 V, 0-20 mA and 4-20 mA/digital input. 

Impedance to terminal 15 (0 VDC) voltage signal: 
125 W., current signal: 100 S-2. 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 
parameter set. 

0-3 V -> 0; 8-27 V-> 1. Max. 37 V for 10 sec. Imped- 
ance to 0 VDC: 2.2 kit 17 

18 Supply/control voltage to PCB terminal 16 and 17, 
10 kit potentiometer, etc. 

+12 VDC ±5%. Max. current from +12 VDC = 50mA. 
Short circuit proof. 

19 Remote analogue output control 
Analogue Output contact: 
0-10y, 2-10V; min load impedance 7000 
0-20mA and 4-20mA;max load impedance 75012 

21 Programmable relay Ki. Factory setting is "Opera- 
tion" indication by closing terminal 21 - 22. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22 

23 Programmable relay K2. Factory setting is "Full volt- 
age" indication by closing terminal 23-24. 

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 24 

31 Alarm relay K3, closed to 33 at alarm. 
1-pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 32 Alarm relay K3, opened at alarm. 

33 Alarm relay K3, common terminal. 

69-70 PTC Thermistor input Alarm level 2.4 kit Switch back level 2.2 kit 

7172* Clickson thermistor. Controlling soft starter cooling fine temperature 
MSF-310 - MSF-1400 

73-74* NTC thermistor Temperature measuring of soft starter cooling fine 

75 Current transformer input, cable S1 (blue) Connection of Ll or T1 phase current transformer 

76 Current transformer input, cable S1 (blue) Connection of L3, T3 phase (MSF 017 - MSF 250) or 
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 

*Internal connection, no customer use. 

32 INSTALLATION AND CONNECTION 

SP273 Denham Street Bracken Ridge SPS Electrical Services OM Manual

Q-Pulse Id TMS967 Active 10/12/2014 Page 73 of 329



GA Minimum wiring 

Li L2 L3 PE 

on 

100-240-- +10% 

PE 

L1 L2 L3 PE 01 02 PE 

T1 T2 T3 PE 

V w PE 

211Ki 22 23LAK2 33 K3 32 69 70 

11 12 13 14 15 16 17 18 19 75 76 77 

o 

It] 
start /stop 

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. 
1. Connect Protective Earth (PE) to earth screw 

marked 4 (PE). 
2. Connect the soft starter between the 3-phase mains 

supply and the motor. On the soft starter the mains 
side is marked Ll, 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, e.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 fulfill EMC regulations acc. to § 1.5, page 
6. 

NOTE! If local regulations say that a mains contactor should be 
used, the Klthen controls It. Always use standard commercial, 
slow blow fuses, e.g. type gi, 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. All signal Inputs and 
outputs are galvanically Insulated from the mains supply. 
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6.5 Wiring examples 
Fig. 30 gives an wiring example with the following 
functions. 

Analogue input control, see § 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 see § 6.3, page 32. 

231_2,34 33L..,3134 32 

11 12 13 14 15 16 17 18 

L 
I PS2 

0 
start /stop PSI 

69 70 

19 75 76 77 

Malogueb) Anslogueout 
0-10V 
2.10V 

13-20mA 

4.20,M 

Porarnetersat PS1 P52 

open open 

2 closed open 

3 open closed 

4 closed dosed 

03-F18 

Fig. 30 Analogue input control, parameter set, analogue output 
and PTC input. 

QR 

12 

L3 

N 

0 

A 

U L2 L3 PE 01 02 PE 21 k,22 231___K2 2 3314,t,324 32 69 70 

T1 T2 13 PE 11 12 13 14 15 16 17 18 19 75 76 77 

QF 

sue /dap 

03-F20 

Fig. 31 Forward/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, see also Chapter 13. 

page 79 (set-up menu list). 

Table 13 Set-up Menu overview 

Menu 
number 

Parameter group Menu numbers See § 

Basic 
functions 

001-008 Basic 

Ramp up/down parameters 001-005 7.1 

Start/Stop/Reset command 006 7.2 

Menu Expansion 007-008 7.3 

Extended 
functions 011-199 

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 
037-040, 57-58, 
103-104 

7.15, 7.19, 
7.25 

Motor Data Setting 041-046 7.16 

Outputs 
Relays 051-052 7.17 

Analogue output 054-056 7.18 

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 

View 
functions 201-915 

Main view 201-208 7.29 

RMS current per phase 211-213 7.29 

RMS voltage per phase 214-216 7.29 

Keyboard lock status 221 7.30 

Alarm list 901-915 7.31 
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7.1 Ramp up/down parameters 

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: 

0 0 1 °0 

3 0 
Setting the initial voltage at 
start ramp 1 

Default: 30% 

Range: 25 - 90% Un 

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

0 0 2 °0 

10 
Setting of start ramp 1 

Default: 10 sec 

Range: 1-60 sec 

Set "Ramp up time" at start. 

IninIRI° 1-1-1-,0 

1 0 0 
Setting of step down voltage 
stop ramp 1 

Default: 100% 

Range: 100-40% of Un 

Step down voltage at stop can be used to stop 
smoothly. 
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004 °o 
. 

1 

o F F 

Setting of stop ramp 

Default: oFF 

Range: oFF, 2-120 sec 

oFF Stop ramp disabled 

2-120 Set "Ramp down time" at stop 

7.1.1 RMS current [005] 

0050 

0.0 
RMS current 

Default: 

Range: 0.0-9999Amp 

Read-out of the RMS motor current. 

NOTE! This Is the same read-out as function 201, see 
§ 7.28, page 63. 

Tt 
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7.2 Start/stop/reset command 
Start/stop of the motor and reset of alarm is done 
either 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. 

0060 
Selection 

2 
of control mode 

Default: 2 

Range: 1,2,3 

1 

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. 

2 

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 

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. 

3 

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

NOTE! A reset via the keyboard will 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 ..4_J / 
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. 

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

Closing PCB terminals 12 and 13, and a jumper 
between terminal 11 and 12, will give a 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 

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 is 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 start/stop with automatic reset at 
start. 

PCB terminal 12 and 13 are 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 are 
momentarily opened. 

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 

SP273 Denham Street Bracken Ridge SPS Electrical Services OM Manual

Q-Pulse Id TMS967 Active 10/12/2014 Page 78 of 329



7.3 Menu expansion setting. 
In order to use the viewing menus and/or the 
extended functions menu 007 must be set to "On", 
then one reach read out of the viewing menus 201- 
915. To be able to set any extended functions in the 
menus 011-199 menu 008 must be set to "on" as well. 

0 0 7 ° o 

o F F 

Selecting of extended 
functions and viewing 
functions 

Default: oFF 

Range: oFF, on 

oFF Only function 1-7 are visible 

on 
- View functions 201-915 are visible 
- Extended functions (menu 008) 
selectable 

0 8 ° o 

o F F 

Selecting of extended 
functions 

Default: oFF 

Range: oFF, on 

oFF 
Only view function 201-915 are visi- 
ble. 

on All the function menus are visible 

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. 

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: 
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011 0° 

initial 
9 0 

Setting the voltage at 
start ramp 2 

Default: 90% 

Range: 30-90% Un 

Set the start voltage for start ramp 2. The initial 
voltage for start ramp 2 is limited to the initial volt- 
age at start (menu 001), see § 7.1, page 36. 

0120 

0 F F 

Setting of start ramp 2 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Start ramp 2 disabled 

1-60 
Set the start ramp 2 time. A dual 
voltage ramp is active. 

013 0° 

4 0 
Setting of step down voltage 
in stop ramp 2 

Default: 40% 

Range: 100-40% Un 

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). 

0 1 °, 0 

o F 

Setting of stop ramp time 2 

Default: oFF 

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. 
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;e 

a 

7.5 Torque control parameters 
See also § 7.10, page 42 and chapter 4. page 13 for 

more information on the Torque control setting. 

01116 
°O 

Initial torque 

0 
at start 

Default: 10 

Range: 0 - 250% of In 
Insert initial torque at start in percent of nominal 
shaft torque (Tn), see chapter 13. page 79. 

01117'°0 

, 

1 5 
, 

0 
End torque at start 

Default: 150 

Range: 50 - 250% of Tn 

Insert end torque at start in percent of nominal 
shaft torque. 

0180 

0 
End torque at stop 

Default: 0 

Range: 0 - 100% of Tn 

Insert end torque at stop in percent of the nominal 
motor torque. 

7.6 Current limit (Main Function) 
The Current Limit function is used to limit the current 
drawn when starting (150 - 500% of In). This means 
that current limit is only achieved during set start-up 
time. 

Two kinds of current limit starts are available. 
Voltage ramp with a limited current. 
If current is below set current limit, this start will 
act exactly as a voltage ramp start. 
Current limit start. 
The soft starter will control the current up to set 
current limit immediately at start, and keep it there 
until the start is completed or the set start-up time 
expires. 

See Fig. 34 Current limit. 

NOTE! Make sure that nominal motor current In menu 042 
Is correctly Inserted. 

7.6.1 Voltage ramp with current limit 
The settings are carried out in three steps: 
1. Estimate starting-time for the motor/machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Estimate the initial voltage and select this voltage in 

menu 001 (see § 7.1, page 36). 
3. Set the current limit to a suitable value e.g. 300% of 

In in menu 020. 

020 °0 

Voltage ramp with current 

o F F 

limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Voltage Ramp mode with current 
limit disabled. Voltage Ramp ena- 
bled. 

150-500 Current limit level in Voltage ramp 
mode. 

NOTE! Only possible when Voltage Ramp mode Is enabled. 
Menus 021-025 must be "oFF". 

Current 

Current 
limit at 
start 

Voltage ramp 

Time 

03-F109 

Fig. 34 Current limit 
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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 (see § 7.1, page 36). 
2. Set the current limit to a suitable value e.g. 300% of 

In in menu 021. 

021 (310 

o F F 

Current limit at start 

. 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF 
Current limit mode disabled. Voltage 
Ramp enabled. 

150-500 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 
given 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 applies to both current limit methods. 

Current 

Current 
Limit 

FLC 

Starting time Time 
03-F110 

Fig. 35 Current limit 

If the starting time is exceeded 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 either stop 
operation or to continue. Note that the current will 
rise uncontrolled if the operation continues (see § 

7.24.2, page 61). 
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7.7 Pump control (Main Function) 
By choosing pump control you will automatically F-- 
stop ramp set to 15 sec. The optimising parameter 
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 its no longer 
producing pressure/flow, which can vary on different 
pumps. See Fig. 36. 

Current (A) 

PIC - 

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 (see § 

page 36), 16, 17 and 18 (see § 7.5, page 39). 

0220 o 

o F F 

Setting of pump control 

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 
(Main Function) 

Soft starting and soft stopping can also be controlled via 

the Analogue Input Control (0-10 V, 2-10 V, 0-20 mA 
and 4-20 mA). This control makes it possible to con- 
nect optional ramp generators or regulators. 

After the start command, the motor voltage is con- 
trolled through the remote analogue input. 

WARNING! The remote analogue control may not 
be used for continuous speed regulation of stand- 
ard motors. With this type of operation the in- 
crease in the temperature of the motor must be 
taken Into consideration. 

To install the analogue input control, proceed by: 
1. Connect the ramp generator or regulator to termi- 

nal 14 (+) and 15 (-). 

Fig. 37 Wiring for analogue input. 

2. Set Jumper J1 on the PCB control card to voltage 
(U) or current control (I) signal position, see Fig. 38 
and Fig. 24 on page 28. Factory setting is voltage 
(U) 

_mtlittunennienen Enocommtn-- 

Fig. 38 Setting voltage or current for analogue input. 

10121310° 

o F F 
Selection of Analogue input 
control 

Default: oFF 

Range: oFF, 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 possible when Voltage Ramp mode is enabled. 
Menu 020-022, 024, 025 must be "oFF" 

7.9 Full voltage start, D.O.L. 
(Main Function) 

The motor can be accelerated as if it was connected 
directly to the mains. For this type of operation: 

Check whether the motor can accelerate the 
required load (D.O.L.-start, Direct On Line start). This 
function can be used even with shorted thyristors. 

0240 

o F 

Setting of D.O.L start 

Default: oFF 

Range: oFF, on 

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

on D.O.L. start enabled 

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

6-7xlnom 

FLC 

Time 

03-F115 

Fig. 39 Full voltage start. 
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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- 
ferent load characteristics, linear and square, are 
possible to select. 

At start/stop the torque controller will follow the 
selected characteristic. 

A torque start/stop behaviour can be seen in Fig. 
40. 

A perfect start and stop with torque ramps have a 

good linearity of current. To optimise this, use the set- 
ting of initial torque (menu 16) and end torque (menu 
18). See also § 7.5, page 39. 

Example: 
Default for initial torque is 10% so if starting a more 
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. 

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 linear and low. 

0250 

o F F 

Torque control at start/stop 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Torque control is disabled Voltage 
Ramp enabled. 

1 Torque control with linear torque 
characteristic 

2 
Torque control with square torque 
characteristic 

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

2.5 T, 

2 T, 

1.5 T, 

T, 

0.5 T, 

Torque 

1 Linear 

2 Square 
End torque 

Nominal Torque 

Initial torque End torque at stop 

Time 

03-F37 

Start time Stop time 

Fig. 40 Torque control at start/stop. 

Current (A) 

Speed 

Time 

03-F113 03-F114 

Time 

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 

break away torque is high at start. For example in 

crushing mills applications etc. 
When the torque booster function has finished, 

starting continues according to the selected start mode. 

Torque boost 
Current limit - 

Full speed 
Load current - 

03-F40 
Time 

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

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

0 3 0 °o 

o F F 

Torque boost active time 

Default: oFF 

Range: oFF, 0.1 - 2 sec 

oFF Torque boost disabled 

0.1-2.0 Set the Torque boost time. 

0 31 °° 

3 0 0 
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 
stress. 

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 built-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 optional extension cable for the current transformers is 
available. Code No 01-2020-00. 

032 ° o 

o F F 

Setting of Bypass 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on 

Bypass enabled. 
Program either relay K1 or K2 to 
function 2 to control the bypass con- 
tactor, see menu 51/52. 

CAUTION! if the current transformers are not 
mounted as in Fig. 43 on page 44 and § 6.2, page 
28, the alarm and viewing functions will not work. 
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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Ll 
12 

13 

N 

PE 

00 

Ll L2 13 PE 01 02 PE 2 K1 K2 22 23 24 33 3 32 -....-- 

T1 T2 T3 PE 11 12 13 14 15 16 17 18 19 

Ti r2 13 PE 

tJ 
start /stop 

Current transformer position 
and connection 

For MSF-017 to MSF-250, 
see Fig. 4-4. 

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

69 70 

75 76 77 

03-F19 

Fig. 43 Bypass wiring example MSF 310-1400. 
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T1 

Brown to 
terminal 77 

SOFTSTAR TER 

Blue to 
terminal 75 

T2 

V 

T3 

Brown to 
terminal 77 

Blue to 
terminal 76 

MOTOR 03-F56 

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

T1 

Brown to 
terminal 77 

SOFTSTAR TER 

Brown to 
terminal 77 

T2 

Blue to 
terminal 75 

U 

Blue to 
terminal 76 

MOTOR 

V 

T3 

03-F57 

Fig. 45 Current transformer position when Bypass MSF-310 to MSF-1400. 

FUNCTIONAL DESCRIPTION SET-UP MENU 45 

SP273 Denham Street Bracken Ridge SPS Electrical Services OM Manual

Q-Pulse Id TMS967 Active 10/12/2014 Page 86 of 329



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. 

0330 

o F F 

Setting of PFC 

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 fulfilled. 

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

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 (see menu 34, next 
page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real 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 needed 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 a DC-brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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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). 

See Fig. 47 on page 47 for the following set-up 
sequence: 

Soft brake is activated if menu 36=2 and menu 34 
has a time selected (see next page). 
Menu 51 and 52 are automatically set to 5 and 4 to 
get the correct relay functions on K1 and K2 (see § 

7.17, page 51). 
Relay K1 should be used to connect a contactor for 
supply Ll, L2, L3 to MSF or motor. 
Relay K2 is used to connect phase shifting contac- 
tor to change Li, L2 and L3 to MSF or motor. 
At start K1 is activated and connects Ll, L2, L3 
then the motor starts. At stop K1 opens and discon- 
nects Ll, L2, and L3 and after is K2 connects with 
the other phase sequence and the braking of the 
motor is active. ' 

NOTE! Soft brake uses both programmable relays. For other 
functions, see also the function table In chapter 7. page 
35. 

NOTE! For several start/stops It Is recommend to use the 
PTC Input. 

WARNING! If the Soft Brake functIon has been 
selected once and after that the Bypass function 
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. 

0 3 4 °0 

o F F 

Braking time 

Default: oFF 

Range: oFF, 1- 120 sec 

oFF Brake function disabled 

1-120 Brake time 

Fig. 46 Braking time 

SP273 Denham Street Bracken Ridge SPS Electrical Services OM Manual

Q-Pulse Id TMS967 Active 10/12/2014 Page 87 of 329



0 3 5 0 
0 

1 0 0 
Braking Strength 

Default: 100 

Range: 100 - 500% 

t 0 3 6 0 

Brake method 

Default: 1 

,Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

L2 

L3 

N 

PE 

0 

-s-k -\ 

Ql(fwd) 

0000 000 00 
L1 L2 L3 PE 01 02 PE 2 K122 23 24 3.33L 32 69 70 

71 T2 T3 PE 11 12 13 14 15 16 17 18 19 75 76 77 

ti1 

w PE 

1 - 
0 start /stop 

03-F106 

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 speed at a 
start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions. 
Slow Speed during a selected time period. 
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 analogue 
input. See § 7.25, page 61 for more instructions. 

7.15.1 Slow speed controlled by an external 
signal. 

With these setting 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: 

r 
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 analogue input selection for Slow Speed 

operation. Menu 57=2. See § 7.19, page 53. See 
Fig. 37 on page 41 for a wiring example. 

2. Select in menu 38 (see § 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 Speed 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 
edges are generated by an external sensor (photo 
cell, micro switch, etc.). 

48 FUNCTIONAL DESCRIPTION SET-UP MENU 

The Slow Speed torque (menu 37) and DC-Brake after 
Slow Speed (menu 40) can be selected if needed. (see 
§ 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 selected) and 
DC brake (if selected) before a slow speed forward at 
stop will begin. Slow speed will last as long as the 
number of edges on the external input is below param- 
eter value in menu 036 and the max duration time 
doesn't expires. When the number of edges exceeds or 
the time expire, a stop is made. 

In Fig. 48 on page 48 the selected number of edges 
are 4. It is recommended to select DC-brake (se § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. See Fig. 29 on page 33 for wiring diagram. In 
case one use DC-brake, see § 7.15.4, page 49. 

Fig. 48 Slow speed controlled by an external signal. 

This additional function can be used together with 
most of the main functions (see § 4.6, page 19). 

037 00 

10 
Slow speed torque 

Default: 10 

Range: 10-100 

Select the magnitude of the slow speed torque. 

., 

7 
It 
b( 

sr 

lc 
tr. 

1 

a 
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7.15.2 Slow speed during a selected time 
It is possible to have a slow speed in forward direction 
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 (see § 7.14, 
page 46) before 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. 

0380 

of F 

Slow speed time at start 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at start is disabled 

1-60 Set slow speed time at start. 

0390 

o F F 

Slow speed time at stop 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

Speed 

Slow speed SWIM time at 'Full voltage Ramp time Slow speed 
tat start start running stott In- at Stop I 

ding DG 
time 

03-F41 Start command Stop command Stopped 

Time 

Fig. 49 Slow speed at start/stop during a selected time. 

The Slow speed torque (menu 37) and the DC-Brake 
after. Slow speed (menu 40, § 7.15.4, page 49) can be 
selected if needed. 

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: 

Jog keys 
The Jog-Forward and Jog-reverse keys on the con- 
trol panel. The keys can be programmed separate 
for each function. See § 7.25, page 61 for more 
instructions 
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. See § 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 (see 
§ 7.15.4, page 49). 
The duration for the DC-brake is possible to select. 

This DC-brake function is not applied when the 
"JOG E.)1 " and "JOG Inj" keys are used. 

0400 

o F F 

DC-Brake at slow speed 

Default: oFF 

Range: oFF, 1-60 

oFF 
DC-brake after slow speed at stop 
disabled. 

1-60 DC-brake duration time after slow 
speed at stop. 
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7.16 Motor data setting 
The first step in the settings is to set menu 007 and 008 
to "on" to be able to reach the menus 041-046 and 
enter the motor data. 

NOTE! The default factory settings are for a standard 4-pole 
motor acc. to the nominal current and power of the soft 
starter. The soft starter will run even if elo specific motor 
data Is selected, but the performance will not be optimal. 

0 4 1 ° o 

0 0 
Nominal motor voltage 

Default:. 400 V 

Range: 200-700 V 

Make sure the soft starters maximum voltage rat- 
ing is suitable for chosen motor voltage. 

0 4 2 0 
0 

7 
Nominal motor current 

Default: Nominal soft starter current 

Range: 25% - 150% of Insoft in Amp. 

0 413 
0 
0 

7 5 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 0 
0 

4 5 0 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500-3600 rpm 

50 FUNCTIONAL DESCRIPTION SET-UP MENU 

0 4 5 
0 
0 

O. 8 6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50-1.00 

0 4 6 0 
0 

5 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007, 008 and set It to "oFF" 
and then to menu 001. 
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7.17 Programmable relay K1 and K2 
- The soft starter has three built-in auxiliary relays, K3 

change over contacts), is always used as an alarm relay. 
The other two relays, K1 and K2 (closing contacts), are 
programmable. 

K1 and K2 can be set to either "Operation", "Full 
Voltage" or "Pre-alarm" indication. If DC-brake is 

chosen the relay K2 will be dedicated to this function. 

Motor 
voltageU N 

Function 
Operation 

Run 

Function 
Fullvolt age 

Time 

Time 

Time 

k3.14 

Starting Full 
time voltage 

Start 
delay 
0,1sec. 

Stopping 
time 

Fig. 50 Start/stop sequence and relay function "Operation" and 
"Full voltage". 

0510 
K1 Indication 

I_ 

Setting of 

Default: 1 

Range: 1, 2, 3, 4, 5 

1 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" 

0 5 2 °o 

K2 indication 

2 
Setting of 

Default: 2 

Range: 1, 2, 3, 4, 5 

1 K2 is set for "Operation" 

2 K2 is set for "Full Voltage" 

3 K2 is set for "Power pre-alarm" 

4 K2 is set for "Softbrake" 

5 K2 is set for "Run" 

WARNING! If the Soft Brake function has been 

selected once and after that the Bypass function 
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 § 

7.12, page 43) or reset to default in menu 199 
(see § 7.28, page 63) and select the Bypass 
function again. 
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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 different ways, 0-10V, 
2-10V, 0-20mA or 4-20 mA. To install the instrument 
proceed as follows: 

1. Connect the instrument to terminal 19 (+) and 
15 (-). 

Fig. 51 Wiring for analogue output. 

2. Set Jumper J2 on the PCB board to voltage (U) or 
current (I) signal position. Factory setting is voltage 
(U). See Fig. 52 on page 52 and Fig. 24 on page 28. 

Fig. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

054 g 

o F 

Analogue output 

Default: oFF 

Range: 1OTF, 17,---- 

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 

4. Choose a read-out value in menu 055 

0550 

1 
Analogue output value 

Default: 1 

Range: 1,2,3 
1 RMS current, default range O-5xln 

2 
Line input RMS voltage, default 
range 0-720V 

3 
Output shaft power, default range 
0-2xPn 

5. Set analogue output gain to adjust the range of cho- 
sen analogue output value in menu 056. 

0 5 6 0 
0 

1 0 0 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value 'scale Uscale Pscale 

100% 0-5xIn 0-720V 0-2xPn 

50% 0-2.5xIn 0-360V 0-Pn 
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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. See 
§ 7.14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. See § 

7.25, page 61. 

Fig. 53 shows how to set the input for voltage or cur- 
rent control, with jumper J1 the control board. The 
default setting for J1 is voltage control. 

Fig. 53 Setting of J1 for current or voltage control. 

Fig. 54 shows a wiring example for the analogue input 
as it is used for digital input. 

Open 1 
Closed 0 03-F43 

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 
automatically set to OFF. 

0 5 7 ° 0 

o F F 

Digital Input selection 

Default: 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. 

Depending on the selection 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 etc.). 

0 8 ° 0 

1 
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 
braking voltage. 
If Menu 57=2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 
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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 sets of parameters can be controlled either from 
the keyboard, the external control inputs or the serial 
interface (option). Up to 51 different parameters can be 
set for each Parameter Set. 

Parameter Set 4 

Parameter Set 3 

Parameter Set 2 

001, 002, 003, 004, 006, 
011, 012, 013, 014, 016, 
017, 020, 021, 022, 023, 
024, 025, 030, 031, 032, 
033, 034, 035, 036, 037, 
038, 039, 040, 041, 042, 
043, 044, 045, 055, 056, 
057, 058, 074, 075, 081, 
082, 083, 084, 085, 086, 
091, 092, 093, 094, 095, 
096, 097, 098, 099, 101, 
102,103,104 03-F48 

Common for all parameter set 

007, 008, 046, 051, 052, 061, 071, 072, 
088, 089, 105, 111, 112, 113, 114, 199, 
206 

Fig. 55 Parameter overview 

When 'Parameter set' in menu 061 is set to 0 (external 
selection), only parameters in menu 006 (Control 
mode) and 061 (Parameter 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 

0 6 1 °° 

1 
Parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

0 
Parameter set are selected by the 
external input 16 and 17 (see 
below). 

1, 2, 3, 4 Selection of parameter set 1-4. 

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 
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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 either 
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 
with both methods. 

0 7 °o 

no 
Motor PTC Input 

Default: no 

Range: no, YES 

no Motor PTC input is disabled 

YES 

Motor PTC input is activated: 
- Connect the PTC to terminals 69 

and 70, see table 12, page 32 and 
§ Fig. 30, page 34. 

- A to hot motor will give an F2 
alarm. The alarm can only be reset- 
ted after cooling down of the motor. 

NOTE! Open terminals will give an F2 alarm immediately. 
Make sure the PTC is always connected or the terminals 
are shorted. 

NOTE! The internal motor thermal protection will still 
generate an alarm If It is not selected oFF. 

0 7 2 °° 

thermal 

1 0 
Internal motor 
protection 

Default: 10 

Range: oFF, 2-40 sec 

oFF Internal motor protection is disabled. 

2-40 

Selection of the thermal curve 
according to Fig. 57 
- Check that menu 042 is set to the 

proper motor current (see § 7.16, 
page 50). 

- If the current exceeds the 100% 
level an F2 alarm is activated. 

- The motor model thermal capacity 
must cool down to 95% before reset 
can be accepted. 

- Used thermal capacity in menu 073 
in § 7.21, page 55. 

NOTE! If 'Bypass' Is used check that the current trans- 
formers are placed and connected correctly (see Fig. 43 on 

page 44). 

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. 

Overload time sec 
100000 

40s 
30s 

10000 

1000 

100 

IWOMMINIMMI41.01101.1111 

11111W111.110.11111.111.11.1.11.1M 
MMIN 

10 

11011=1MINNII =1.111 ..,==== 
1111171.1.. 
0511JIMMIMIIMII17.1.110.11011 20s 11M1111MIMINONIIIIIIRS: 

10s 

5s 

2s 

Current (x 'nom) 

1 10 03-F50 

Fig. 57 The thermal curve 
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0 7 3 ° 0 

0 
Used thermal capacity 

Default: - 

Range: 0-150% 

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. 

0740 

o F F 

Starts per hour limitation 

Default: oFF 

Range: oFF, 1-99/hour 

oFF Starts per hour limitation is disabled. 

1-99 
Sets the start per hour limitation 
alarm. If the selected number is 
exceeded, alarm F11 occurs. 

0 7 5 ° o 

o F F 

Locked rotor alarm 

Default: oFF 

Range: oFF, 1.0-10.0 sec 

oFF Locked rotor alarm is disabled 

1.0-10.0 
An F5 alarm is given when the rotor 
locks. The alarm is active during 
starting and running. 

56 FUNCTIONAL DESCRIPTION SET-UP MENU 

7.22 Mains protection 

0 8 1 ° o 

1 0 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% Un 

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 8 2 ° o 

o F F 

Response delay voltage 
unbalance alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Unbalance voltage alarm is disabled 

1-60 Set the response delay time for 
unbalanced voltage alarm F8. 

0 8 ° o 

1 1 5 
Over voltage alarm 

Default: 115 

Range: 100 -150% Un 

Insert limit in % of nominal motor voltage. Max volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

08 4 °° 

o F F 

Response delay over voltage 
alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Overvoltage alarm is disabled 

1-60 Set the response delay time for over 
voltage alarm F9. 
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0850 

o F F 
Under voltage alarm 

Default: 85 

Range: 75-100 Un 

Insert limit in % of nominal motor voltage. Min volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

086 ° 0 

o F F 

Response delay under 
voltage alarm 

Default: oFF 

Range: oFF, 1-60 sec 

oFF Under voltage alarm is disabled 

1-60 Set the response delay time for 
under voltage alarm F10 

087 ° 0 

r Phase sequence 

Default: - 

Range: L123, L321 

L123 is the direct phase sequence. 
L321 is the reverse phase sequence. 

088°° 

o F F 

Phase reversal alarm 

Default: oFF 

Range: oFF, on 

oFF Phase reversal alarm is disabled 

on 

I 

Sets the phase reversal Alarm. 
- Switch on the power supply first. 

The phase sequence is stored as 
the correct sequence. 

- Sets the menu 088 to "on". 
- Any reversal of phase sequence will 

cause alarm F16. 

NOTE! The actual phase sequence can be viewed In menu 
87. 

7.23 Application protection (load 
monitor) 

7.23.1 Load monitor max and min/protection 
(F6 and F7 alarms) 

MSF has a built in load monitor based on the output 
shaftpower. This is a unique and important function 
which enables protection of machines and processes 
driven by the motor connected to the soft starter. Both 
a Min and Max limit is possible to select. 

In combination with the pre-alarm function, see 
§ 7.23.2, page 58, this create a powerful protection. An 
auto set function is also included for an automatic set- 
ting of the alarm limits. A start-up delay time can be 
selected to avoid undesired alarms at start-up, see Fig. 
58 on page 60. 

NOTE! The load monitor alarms are all disabled during a 

stop ramp. 

8 9 °,0 

no 
Auto set power limits 

Default: no 

Range: no, YES 

no Auto set is disabled 

YES 
Auto set is activated if ENTER is 
pressed. 

0 9 0 ° 0 

0 
Output shaftpower in % 

Default: - 

Range: 0-200% 

Measured output shaftpower in % of nominal motor 
power. 

NOTE! System must be In full voltage running before an 
auto set Is permitted. 

The actual power is regarded as 1.00xPact. 
The set levels are: 

Power max alarm lirnitt092]: 
Power max pre-alarm limit[094]: 
Power min pre-alarm limit[096]: 
Power min alarm limit[098]: 

1.15xP actual 
1.10xP actual 
0.90xP actual 
0.85xP actual 

A successful auto set shows a message 'Set' for 3 s and if 
something goes wrong a message 'no' will be showed. 
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91 °° 

10 
Start delay power limits 

Default: 10 sec 

Range: 1-250 sec 

From start command during selected delay time, all 
power load monitor alarms and pre-alarms are disa- 
bled. 

092 ° o 

115 
Max power alarm limit 

Default: 115 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, an F6-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
"oFF" in menu 093. This is a category 1 alarm. 

0 9 3 °0 

o F F 

Response delay max alarm 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Max Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Alarm level. 

58 FUNCTIONAL DESCRIPTION SET-UP MENU 

7.23.2 Pre-alarm 
It could be useful to know if the load is changing 
towards a load alarm limit. It is possible to insert both a 
Max and Min pre-alarm limit based on the motor out- 
put shaft power. If the load exceeds one of these limits, 
a pre-alarm condition occurs. 

It should be noted that it is not normal alarms. 
They will not be inserted in the alarm list, not activat- 
ing the alarm relay output, not displayed on the display 
and they will not stop operation. But it is possible to 
activate relay K1 or K2 if a pre-alarm condition occurs. 
To have pre-alarm status on any of these relays, select 
value 3 in menu 051 or 052 (see § 7.17, page 51). 

A start-up delay time can be selected in menu 091 
to avoid undesired pre-alarms at start-up. Note that this 
time is also shared with power Max and Min alarms. 

NOTE! The pre-alarm status is always available on the serial 
communication. 

094°° 

1 1 
Max power pre-alarm limit 

Default: 110 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, a pre-alarm occurs after the respon- 
se delay time. The 'Auto set' function in menu 089, 
affect selected limit even if the pre-alarm is set 
"oFF" in menu 095. 

0 9 5 °o 

o F 
F 

Max pre-alarm response 
delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Max Pre-Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Pre-Alarm level. 
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9 6 ° o 

9 0 
Min power pre-alarm limit 

Default: 90% 

Range: 5 -200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, a pre-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect selected limit even if the pre- 
alarm is set "oFF" in menu 097. 

097 o 
o 

o 
- 

F 

Min pre-alarm response delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Min Pre-Alarm is disabled. 

0.1-25.0 
Sets the response delay of the Min 
Pre-Alarm level. The Min Pre-alarm is 
disabled during a stop ramp down. 

098°° 

Min power alarm limit 

Default: 85 

Range: 5-200% Pn 

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, an F7-alarm occurs after the 
response delay time. The 'Auto set' function in 
menu 089, affect this limit even if the alarm is set 
'oFF' in menu 099. This is a category 1 alarm. 

099 o 
o 

delay 

o F F 

Min alarm response 

Default: oFF 

Range: oFF, 0.1-25.0 sec 

oFF Min Alarm is disabled 

0.1-25.0 
Sets the response delay of the Min 
Alarm level. The Min alarm is disa- 
bled during a stop ramp down. 
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o 

00 

92 Max Alarm (115%) 

Start ramp 

94 Max Pre-alarm (110%) 

100% 
Default:PNom or 

Autoset:PmomENTARy 

96 Min Pre-alarm (90%) 

98 Min Alarm (85%) 

Max Alarm 

Max Pre-alarm 

Min Pre-alarm 

Min Alarm 

4 4.11111. 
193 Response Delay (1s) 

Under load situation Overload situation 

[95 Response Delay (1s) 

91 Start Delay(10s) 

1 

97 Response Delay (Is) 

199 Response Delay (Is) 

193 Response Delay (1s) 
1 

95 Response Delay (is) 

03-F96 

;:54 G- yiR 
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7.24 Resume alarms 

7.24.1 Phase input failure Fl 
Multiple phase failure. 
Shorter failure than 100ms is ignored. If failure 
duration time is between 100 ms and 2 s, operation 
is temporary stopped and a soft start is made if the 
failure disappears before 2 s. If failure duration time 
is longer than 2 s, an F1 alarm is given in cat. 2. 
Single phase failure. 
During start up (acceleration) the behaviour is like 
multiple phase failure below. When full voltage 
running there is a possibility to select the behaviour. 

101°0 0 

n 

Run at single phase loss 

Default: no 

Range: no, YES 

no 
Soft starter trips if a single phase 
loss is detected. Alarm Fl (category 
2) will appear after 2 sec. 

YES 

Soft starter continues to run after a 

single phase loss. 
- Alarm Fl appears after 2 sec. 
- If the loose phase is reconnect the 

alarm is reset automatically. 
- If running on 2 phases, a stop com- 

mand will give a Direct on line stop 
(freewheel) 

7.24.2 Run at current limit time-out F4 
In modes 'Current limit at start' and 'Voltage ramp 
with current limit at start' an alarm is activated if still 
operating at current limit level when selected ramp 
time exceeds. If an alarm occurs there is a possibility to 
select the behaviour. 

10 2 °0 

n 

- 
o 

Run at current limit time-out 

Default: no 

Range: no, YES 

no 
Soft starter trips if the current limit 
time-out is exceeded. Alarm F4 (cate- 
gory 2) appears. 

YES 

Soft starter continues to run after the 
current limit time-out has exceeded: 
- Alarm F4 appears 
- The current is no longer controlled 

and the soft starters ramps up to full 
voltage with a 6s ramp time. 

- Reset the alarm with either ENTER/ 
RESET key or by giving a stop com- 
mand. 

7.25 Slow speed with JOG 
Slow speed with "JOG" is possible from the "JOG" 
keys, but also from terminals, see menu 57 page 53 and 
serial comm. The "JOG" is ignored if the soft starter is 

running. The slow speed "JOG" function has to be 

enabled for both forward and reverse directions in 
menus 103 and 104, see below. 

NOTE! The enable functions Is for all control modes. 

1030 

o F F 

JOG forward enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

1 0 4 ° o 

o F F 

JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

l 
JOG / / //// 
03-F108 

Fig. 59 The 2 Jog keys. 
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7.26 Automatic return menu 
Often it is desirable to have a specific menu on the dis- 
play during operation, i.e. RMS current or power con- 
sumption. The Automatic return menu function gives 
the possibility to select any menu in the menu system. 

The menu selected will come up on the display 
after 60 sec. if no keyboard activity. The alarm messages 
(F1 -F16) have a priority over menu 105 (as they have 
for all menus). 

105 °° 

o F F 

Automatic return menu 

Default: oFF 

Range: oFF, 1-999 

1-999 Pressing "+"/"-n will lead through 
the menu system. 

7.27 Communication option, related 
Parameters 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 
- Parity 
- Behaviour when contact broken. 

Setting up the communication parameter must be 
made in local 'Keyboard control' mode. See § 7.2, page 
37. 

111 °° 

1 
Serial comm unit address 

Default: 

Range: 1-247 

This parameter will select the unit address. 

112 °0 

9. 6 
Serial comm baudrate 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 
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113 °0 

[ 

Serial comm parity 

Default: 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity. 

Serial comm. broken alarm 
If control mode is 'Serial comm. control' and no con- 
tact is established or contact is broken the Soft starter 
consider the contact to be broken after 15 sec, the soft 
starter can act in three different ways: 

1 Continue without any action at all. 

2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the com- 
munication is re-established. It is also possible to reset 
the alarm from the soft starter keyboard. 

114°° o 

1 
Serial comm. contact 
interrupted 

Default: 1 

Range: oFF, 1, 2 

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted. 
oFF No alarm and continue operation. 
1 Alarm and stop operation. 
2 Alarm and continue operation. 
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7.28 Reset to factory setting [199] 
When selecting reset to factory settings: 

All parameters in all parameter sets will have default 
factory settings. 
Menu 001 will appear on the display. 
Note that the alarm list, the power consumption 
and the operation time will not have default set- 
tings. 

199 ° 0 

n o 
Reset to factory settings 

Default: no 

Range: no, YES 

no No reset 

YES 
Reset all functions to the factory 
defaults incl. all 4 Parameter Sets. 

NOTE! Reset to factory settings Is not allowed at run. 

7.29 View operation 

General 
The soft start includes as standard a numerous metering 
functions which eliminates the need of additional 
transducers and meters. 

Measured values 
- Current RMS 3-phase current and per phase 
- Voltage RMS 3-phase voltage and per phase 
- Output shaft power /torque kW/Nm 
- Power factor 
- Power consumption in kWh 
- Operation time in hours 

Viewing of the measured values 
After setting motor data and extended functions one 
can set menu 008 in oFF and will then automatically 
move to menu 201, the first menu viewing the meas- 
ured values and thus eliminate to scroll through menu 
011 to menu 199. 

2 0 1 °0 

0. 0 
RMS current 

Default: - 

Range: 0.0 - 9999Amp 

Read-out of the RMS motor current. 

NOTE! This is the same read-out as menu 005 see § 7.1.1, 
page 36. 

2 0 2 °0 

0.0 
RMS main voltage 

Default: - 

Range: 0-720V 

The RMS input main voltage. 

2 0 ° 0 

0. 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing will show negative value if generator mode. 

204°0 

Power factor 

0. 0 
Default: - 

Range: 0.00-1 

View the actual power factor. 

NOTE! The power factor viewing will not work at bypass 
even If the current transformers are mounted outside the 
soft start. 

2 0 5 °0 

0.000 
Total power consumption 

Default: - 

Range: 0.000 -2000MWh 

View the total power consumption. 
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206 °° 

no 
Reset of power consumption 

, 

Default: no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

207'0 

0. 
Motor shaft torque 

Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

208 °° 

0. 0 
Operation time 

Default: - 

Range: Hours 

Operation time is calculated when the soft starter 
is in RUN mode. After 9999 hours the display will 
show two values. 
Example: 12467 hours shows 1 1 sec 

2467 5sec 

2110 

0. 0 
RMS current In phase LI 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L1. 
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212 °0 

L2 

0. 
RMS current in phase 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213 I Do 

- 

0. 
RMS current In phase L3 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214°° 

0 
Main voltage L1-L2 

Default: - 

Range: 0-720V 

View main voltage L1-L2. 

21115)°0 

0 
Main voltage L1 -L3 

Default: - 

Range: 0 - 720V 

View main voltage L1-L3. 

216 °0 

L2-L3 

0 
Main voltage 

Default: - 

Range: 0 - 720V 

View main voltage L2-L3. 
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7.30 Keyboard lock 
The keyboard can be locked to prohibit operation and 

trameter setting by an unauthorised. Lock keyboard 
oy pressing both keys "NEXT -4. " and "ENTER 
.4J " for at least 2 sec. The message '- Loc' will display 

when locked. To unlock keyboard press the same 2 
keys "NEXT " and "ENTER " for at least 2 
sec. The message 'unlo' will display when unlocked. 

In locked mode it is possible to view all parameters 
and read-out, but it is forbidden to set parameters and 
to operate the soft starter from the keyboard. 

The message '-Loc' will display if trying to set a 

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

2210 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

7.31 Alarm list 
The alarm list is generated automatically. It shows the 
latest 15 alarms (FI - F16). The alarm list can be useful 
when tracing a failure in the soft starter or its control 
circuit. Press key "NEXT -4- " or "PREY 4-- " to 
reach the alarm list in menus 901-915 (menu 007 has 
to be ON). 

9 01 °0 

F 1 
Alarm 

Default: - 

Range: F1-F16 

View actual alarm 
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8. PROTECTION AND ALARM 

The soft starter is equipped with a protection system 
for the motor, the machine and for the soft starter 
itself. 
Three categories of alarm are available: 

Category 1 
Alarm that stops the motor and need a separate reset 
before a new start can be accepted. 
Category 2 
Alarm that stops the motor and accepts a new start 
command without any separate reset. 
Category 3 
Alarm that continues to run the motor. 

All alarm, except pre-alarm, will activate the alarm 
relay output IC3, flash a red fault number on the display 
and it will also be placed in the alarm list. As long as 

the alarm is active, the display is locked in the alarm 
indication. 

The relay output K3 can be used in the control cir- 
cuit for actions needed when alarm occurs. 

If more than one alarm is active, it is the last alarm 
that is presented on the display. 

8.1 Alarm description 

8.1.1 Alarm with stop and requiring a separate 
reset 

Operation will stop for a category 1 alarm. A separate 
reset is needed before a new start command is 

accepted. It is possible to reset from keyboard (pushing 
"ENTER /RESET ") regardless of selected control 
mode. It is also possible to reset the alarm from the 
actual control mode (i.e. if control mode is serial com- 
munication, a reset is possible to do from serial com- 
munication). 

A reset is accepted first when the alarm source goes 
back to normal. 

When a reset is made, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 

After a reset is made the system is ready for a new 
start command. 

8.1.2 Alarm with stop and requiring only a new 
start command 

Operation will stop for a category 2 alarm. A restart 
can be done and at the same time the alarm relay out- 
put K3 is deactivated, the alarm indication on the dis- 
play disappear and the original menu shows. 

It is still possible to reset the alarm in the same way 
as for category 1 alarms (see 8.1.1), if a start is not 
required at the time. 
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8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Some different reset behaviour is possible (see remarks 
for the specific alarms in § 8.2, page 67). 

Automatic reset when the alarm source goes back 
to normal. 
Automatic reset when a stop command is given. 
Manual reset during run. 

When the reset occurs, the alarm relay output K3 is 

deactivated, the alarm indication on the display disap- 
pear and the original menu shows. 
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8.2 Alarm overview 

Display 
indication Protective function Alarm category Remark 

Fl Phase input failure. 

Cat 3. Run with auto reset. 

Single phase failure when full voltage 
running if menu 101 'Run at phase 
loss' = YES. If the fault phase comes 
back, an automatic reset is made. 

Cat 2. Stop with reset in start. 
Multiple phase failure or single phase 
failure when not full voltage running or 
if menu 101 ' Run at phase loss' = no. 

F2 
Motor protection, 
overload. Cat 1. Stop with manual reset. 

If menu 071 'Motor PTC input' = YES, 
cool down the motor. 
If menu 071 'Motor PTC input' = no, 
the internal model has to 'cool' down. 

F3 Soft start overheated Cat 1. Stop with manual reset. If not cooled down, a reset will not be 
accepted. 

F4 
Full speed not reached 
at set current limit 
and start time. 

If menu 102 'Run at current limit 
time-out' = no. 
Cat 2. Stop with reset in start. 

The current limit start is not com- 
pleted. 

If menu 102 'Run at current limit 
time-out' = YES. 
Cat 3. Run with manual reset. 

When start time expired, a 6 sec 
ramp is used to reach full voltage, 
without control of the current. Reset 
the alarm with either a manual reset 
or a stop command. 

F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection. 

F6 
Above max power 
limit. Cat 1. Stop with manual reset. Machine protection. 

F7 Below min power limit. Cat 1. Stop with manual reset. Machine protection. 
F8 Voltage unbalance. Cat 2. Stop with reset in start. Motor protection. 
F9 Over voltage. Cat 2. Stop with reset in start. Motor protection. 
F10 Under voltage. Cat 2. Stop with reset in start. Motor protection. 

F11 
Starts / hour 
exceeded. Cat 2. Stop with reset in start. Motor and/or machine protection. 

F12 Shorted thyristor. Cat 3. Run with manual reset. 

When stop command comes, the stop 
will be a 'Direct On Line' stop, and the 
soft starter will be resetted. After this 
fault it is possible to start only in 
'Direct On Line' mode. One or more 
thyristors probably damaged. 

F13 Open thyristor. Cat 1. Stop with manual reset. One or more thyristors probably dam- 
aged. 

F14 Motor terminal open. Cat 1. Stop with manual reset. Motor not correctly connected. 

F15 
Serial communication 
broken. 

If menu 114 Serial comm. con- 
tact broken = 1. Cat 2. Stop 
with reset in start. 

Serial communication broken will stop_ 
operation. Run from keyboard if nec- 
essary. 

If menu 114 Serial comm. con- 
tact broken = 2. Cat 3. Run with 
auto reset. 

Serial communication broken will not 
stop operation. Stop from keyboard if 
necessary. 

F16 Phase reversal alarm. Cat 1. Stop with manual reset. Incorrect phase order on main voltage 
input. 
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TROUBLE SHOOTING 

9.1 Fault, cause and solution 

Observation Fault indication Cause Solution 

The display is not 
illuminated. None No control voltage. Switch on the control voltage. 

The motor does not 
run. 

Fl 
(Phase input failure) 

Fuse defective. Renew the fuse. 

No mains supply. Switch the main supply on. 

F2 
(Motor protection, overload) 

Perhaps PTC connection. 
Perhaps incorrect nominal 
motor current inserted (menu 
042). 

Check the PTC input if PTC protec- 
tion is used. 

haps an other class could be used 
If internal protection is used, per- 

(menu 072). 
Cool down the motor and make a 
reset. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
soft starter duty cycle 
exceeded. 
Perhaps fan failure. 

Check ventilation of cabinet. 
Check the size of the cabinet. 
Clean the cooling fins. 
If the fan(s) is not working cor- 
rect, contact your local MSF sales 
outlet. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. 

F5 
(Locked rotor) 

Something stuck in the machine 
or perhaps motor bearing fail- 
ore. 

Check the machine and motor 
bearings. Perhaps the alarm delay 
time can be set longer (menu 
075). 

F6 
(Above max power limit) Overload 

Over load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 093). 

F7 
(Below min power limit) Under load 

Under load. Check the machine. 
Perhaps the alarm delay time can 
be set longer (menu 099). 

F8 
(Voltage unbalance) Main supply voltage unbalance. Check mains supply. 

F9 
(Over voltage) Main supply over voltage. Check mains supply. 

110 
(Under voltage) Main supply under voltage. Check mains supply. 

F11 
(Starts / hour exceeded) 

Number of starts exceeded 
according to menu 074. 

Wait and make a new start. 
Perhaps the number of starts / 
hour could be increased in menu 
074. 

113 
(Open thyristor) Perhaps a damaged thyristor. 

Make a reset and a restart. If the 
same alarm appears immediately, 
contact your local MSF sales out- 
let. 

F14 
(Motor terminal open) 

Open motor contact, cable or 
motor winding. 

If the fault is not found, reset the 
alarm and inspect the alarm list. If 
alarm F12 is found, a thyristor is 
probably shorted. 
Make a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
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Observation Fault Indication Cause Solution 

The motor does not 
run. 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent (set menu 006 to "1"). See 
also manual for serial communica- 
tion. 

F16 
(Phase reversal) 

Incorrect phase sequence on 
main supply. Switch L2 and L3 input phases. 

- - - - 

Start command comes perhaps 
from incorrect control source. 
(I.e. start from keyboard when 
remote control is selected). 

Give start command from correct 
source (menu 006). 

-Loc System in keyboard lock. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 

The motor is run- 
ning but an alarm 
is given. 

Fl 
(Phase input failure) 

Failure in one phase. 
Perhaps fuse defective. 

Check fuses and mains supply. 
Deselect 'Run at single phase 
input failure' in menu 101, if stop 
is desired at single phase loss. 

F4 
(Full speed not reached at 
set current limit and start 
time) 

Current limit parameters are 
perhaps not matched to the 
load and motor. 

Increase the starting time and/or 
the current limit level. Deselect 
'Run at current limit time-out' in 
menu 102, if stop is desired at 
current limit time-out. 

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

When stop command is given, a 
free wheel stop is made. Make a 
reset and a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet. 
If it is urgent to start the motor, 
set soft starter in 'Direct On Line' 
(menu 024). It is possible to start 
in this mode. 

By pass contactor is used but 
menu 032 'Bypass' is not set to 
"on". 

Set menu 032 'Bypass' to "on". 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

Make a reset and try to establish 
contact. Check contacts, cables 
and option board. 
Verify 
- System address (menu 111). 
- Baudrate (menu 112). 
- Parity (menu 113). 
If the fault is not found, run the 
motor with keyboard control if 
urgent, see also manual for serial 
communication. 
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Observation Fault indication Cause Solution 

The motor jerks 
etc. 

I 

When starting, motor 
reaches full speed but it 

If 'Torque control' or 'Pump con- 
trol' is selected, it is necessary 
to input motor data into the sys- 
tern. 

Input nominal motor data in menus 
041-046. Select the proper load 
characteristic in menu 025. 
Select a correct initial- and end 
torque at start in menus 016 and 
017. If 'Bypass' is selected, check 
that the current transformers are 
correct connected. 

Starting time too short. Increase starting time. 

jerks or vibrates. Starting voltage incorrectly set. Adjust starting voltage. 
. Motor too small in relation to 

rated current of soft starter. 
Use a smaller model of the soft 
starter. 

Motor too large in relation to 
load of soft starter. Use larger model of soft starter. 

Starting voltage not set 
correctly 

Readjust the start ramp. 

Select the current limit function. 

Starting or stopping time 
too long, soft does not work. 

Ramp times not set correctly. Readjust the start and/or stop 
ramp time. 

Motor too large or too small in 
relation to load. Change to another motor size. 

The monitor func- 
lion does not work. No alarm or pre-alarm 

It is necessary to input nominal 
motor data for this function. 
Incorrect alarm levels. 

Input nominal motor data in menus 
041-046. Adjust alarm levels in 
menus 091 - 099. If 'Bypass' is 
selected, check that the current 
transformers are correct con- 
nected. 

Unexplainable 
alarm. F5, F6, F7, F8, F9, F10 Alarm delay time is to short. 

Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099. 

The system seems 
locked in an alarm. 

F2 
(Motor protection, overload) 

PTC input terminal could be 
open. 
Motor could still be to warm. 
If internal motor protection is 
used, the cooling in the internal 
model take some time. 

PTC input terminal should be 
short circuit if not used. Wait until 
motor PTC gives an OK (not over- 
heated) signal. Wait until the 
internal cooling is done. Try to 
reset the alarm after a while. 

F3 
(Soft start overheated) 

Ambient temperature to high. 
Perhaps fan failure. 

Check that cables from power 
part are connected in terminals 
073, 074, 071 and 072. MSF-017 
to MSF-145 should have a short 
circuit between 071 and 072. 
Check also that the fan(s) is rotat- 
ing. 

Parameter will not 
be accepted. 

_ _ _ _ If the menu number is one of 
020 - 025, only one can bee 
selected. 
In other words only one main 
mode is possible at a time. 

Deselect the other main mode 
before selecting the new one. 

If menu 061, 'Parameter set' is 
set to "0", the system is in a 
remote parameter selection 
mode. It is now impossible to 
change most of the parameters. 

Set the menu 061, 'Parameter 
set' to a value between "1" - "4" 
and then it is possible to change 
any parameter. 

During acceleration, decelera- 
tion, slow speed, DC brake and 
Power factor control mode, it is 
impossible to change parame- 
ters. 

Set parameters during stop or full 
voltage running. 

If control source is serial 
comm., it is impossible to 
change parameters from key- 
board and vice versa. 

Change parameters from the 
actual control source. 

Some menus include only read 
out values and not parameters. 

Read-out values can not be alte- 
red. In table 13, page 35, read-out 
menus has '-' in the factory set- 
ting column. 

-Loc Keyboard is locked. 
Unlock keyboard by pressing the 
keys 'NEXT' and 'ENTER' for at 
least 3 sec. 
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10. MAINTENANCE 

In general the soft starter is maintenance free. There are 
however some things which should be checked regu- 
larly. Especially if the surroundings are dusty the unit 
should be cleaned regularly. 

WARNING! Do not touch parts Inside the enclosure of 
the unit when the control and motor voltage Is 

switched on. 

Regular maintenance 
Check that nothing in the soft starter has been dam- 
aged by vibration (loose screws or connections). 
Check external wiring, connections and control 
signals. Tighten terminal screws and bulbar bolts if 
necessary. 
Check that PCB boards, thyristors and cooling fin 
are free from dust. Clean with compressed air if 
necessary. Make sure the PCB boards and thyristors 
are undamaged. 
Check for signs of overheating (changes in colour 
on PCB boards, oxidation of solder points etc.). 
Check that the temperature is within permissible 
limits. 
Check that the cooling fan/s permit free air flow. 
Clean any external air filters if necessary. 

In the event of fault or if a fault cannot be cured by 
using the fault-tracing table in chapter 9. page 68. 
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11. OPTIONS 

The following option are available. Please contact your 
supplier for more detailed information. 

11.1 Serial communication 
For serial communication the MODBUS RTU 
(RS232/RS485) option card is available order number: 
01-1733-00. 

Fig. 60 Option RS232/485 

11.2 Field bus systems 
Various option cards are available for the following bus 
systems: 

PROFIBUS DP order number: 01-1734-01 
Device NET, order number: 01-1736-01 
LONWORKS: 01-1737-01 
FIP 10: 01-1738-01 
INTERBUS-S: 01-1735-01 

Each system has his own card. The option is delivered 
with an instruction manual containing the all details for 
the set-up of the card and the protocol for program- 
ming. 

Fig. 61 Option Profibus 

72 OPTIONS 

11.3 External PPU. 
The external PPU option is used to move the PPU 
(keyboard) from the soft starter to the front of a panel 
door or control cabinet. 

The maximum distance between the soft starter and 
the external PPU is 3 in. 
The option can be factory mounted (01-2138-01) or it 
can be built in later (01-2138-00). For both versions 
instruction /data sheet are available. 

Fig. 62 Shows an example of the External PPU after it has been 
built in. 

11.3.1 Cable kit for external current 
transformers 

This kit is used for the bypass function, to connect the 
external current transformers more easy. order number: 
01-2020-00. 

Fig. 63 Cable kit 
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11.4 Terminal clamp 
Data: Single cables, Cu or Al 
Cables 95-300 mm2 
MSF type Cu Cable 310 
Bolt for connection to busbar M10 
Dimensions in mm 33x84x47 mm 
Order No. single 9350 
Data: Parallel cables, Cu or Al 
Cables 2x95-300 mm2 
MSF type and Cu Cable 310 to -835 
Bolt for connection to busbar M10 
Dimensions in mm 35x87x65 
Order No. parallel 9351 

11 

41±0.5 
-4 ' )- 

47 

70-300 mm 

I I 

1/11/, \ i 

17=1 
41±0.2 

65 

2x95-300 mm 

33±0.5 

30±0.5 

35±0.5 

30±0.5 

Fig. 64 The terminal clamp. 
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12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF030 MSF-045 MSF-060 

Soft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37 

Recommended motor size (kW) for 525 V 11 15 18.5 22 30 37 37 45 

Order number: supply voltage (100-240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01 

Order number supply voltage (380-500V) 01-1301-02 01-1302-02 01-1303-02 014304-02 

3x200-690V 50/60Hz Model MSF-017 MSF030 MSF-045 MSF-060 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 

Motor power for 690V 15 18.5 22 30 37 55 55 75 
Order number supply voltage (100-240V) 01-1321-01 01-1322-01 01-1323-01 01-1324-01 

Order number: supply voltage (380-500V) 01-1321-02 01-1322-02 01-1323-02 01-1324-02 

Electrical Data 

Recommended wiring fuse (A) 1) 25/50 I 32 35/80 I 50 50/125 I 80 63/160 I 100 

Semi-conductor fuses, if required 80 A 125 A 160 A 200 A 

Power loss at rated motor load (W) 50 I 70 
90 I 

120 140 
I 180 180 I 215 

Power consumption control card 20 VA 20 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 320x126x260 320x126x260 

Mounting position (Vertical/Horizontal) Vertical Vertical Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.7 6.7 6.9 6.9 

Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8) 

Cooling system Convection Convection Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 3 x 8A, 250 V resistive load, 3A 250VAC inductive (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures 

In operation 0 -40°C 
Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without denting (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 9474-2, EN 292, EN 602044, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for. Heavy (first column): ramp/direct start 
Normal /Light (second column): ramp start 

NOTEI Short circuit withstand MSF017-060 5000 ants A when used with KS or RK5 fuses. 

* 2-pole motor 
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lx200-525 V 50/60 Hz Model MSF-075 MSF-085 MSF-110 MSF-145 

-oft starter rating according to AC35a, see 
chapter 4. page 13 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal /light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 75 85 85 96 110 134 145 156 

Recommended motor size (kW) for 400 V 37 45 45 55* 55 75 75 

Recommended motor size (kW) for 525 V 45 55 55 75* 75 90 90 110 

Order number for supply voltage (100-240 V) 01-1305-01 01-1306-01 01-1307-01 01-1308-01 

Order number for supply voltage (380-550 V) 01-1305-02 01-1306-02 01-1307-02 01-1308-02 

3x200-690 V 50/60 Hz Model MSF-075 MSF085 NISF-110 MSF-145 

Rated current of soft starter (A) 75 85 85 90 110 134 145 156 

Motor power for 690V 55 75 75 90 90 110 132 160* 

Order number for supply voltage (100-240 V) 01-1325-01 01-1326-01 01-1327-01 01-1328-01 

Order number for supply voltage (380-550 V) 01-1325-02 01-1326-02 01-1327-02 01-1328-02 

Electrical Data 

Recommended wiring fuse (A) 1) 80/200 I 100 100/250 I 125 125/315 I 180 160/400 I 200 

Semi-conductor fuses, if required 250 A 315 A 350 A 450 A 

Power loss at rated motor load (W) 230 I 260 260 I 290 330 I 400 440 I 470 

Power consumption control card 25 VA 25 VA 25 VA 25 VA 

lechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 400x176x260 400x176x260 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.9 6.9 12 12 

Connection, busbars Cu, (bolt) 15x4 (M8) 15x4 (M8) 20x4 (M10) 20x4 (M10) 

Cooling system Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 8096 IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. attitude without derating (See separate: Technical information 151) 1000 m 

Norms /Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF075-145 10000 rms A when used with K5 or RK5 fuses. 

* 2-pole motor 
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3x200-525 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF370 

Soft starter rating according to AC35a, 
see chapter 4. page 1.3 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal /light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

normal/light 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Recommended motor size (kW) for 400 V 90 110 110 132 132 160 160 200 200 250 

Recommended motor size (kW) for 525 V 110 1 132 132 160 160 200* 200 250 250 315 

Order no. for supply voltage (100-240V) 01-1309-11 01-1310-11 01-1311-11 01-1312-01 01-1313-01 

Order no. for supply voltage (380-550V) 01-1309-12 01-1310-12 01-1311-12 01-1312-02 01-1313-02 

3x200-690 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF-370 

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450 

Motor power for 690 V 160 200 200 250 250 250 315 355 355 400 

Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 01-1331-01 01-1332-01 . 01-1333-01 

Order no. for supply voltage (380-550V) 01-1329-02 01-1330-02 01-1331-02 01-1332-02 01-1333-02 

Electrical Data 

Recommended wiring fuse (A) 1) 200/4001 200 250/400 1 315 250/5001 315 315/6301 400 400/8001 500 

Semi-conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A 

Power loss at rated motor load (W) 510 1 630 630 1 750 750 W 930 1 1100 1100 1 1535 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 500x260x260 500)(260)(260 500x260)(260 532x547x278 532x547x278 

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 20 20 20 42 46 

Connection, Busbars Al/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 40x8 (M12) 40x8 (M12) 

Cooling system Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4) 

Type of protection/Insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 -40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) °C 

Relative air humidity 95%, non-condensing 

Max. altitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947.4-2, EN 292, EN 60204-1, (UL508, only MSF-170 to MSF-250) 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Light (second column): ramp start 

NOTE! Short circuit withstand MSF170-250 18000 rms A when used with KS or RK5 fuses. 

* 2-pole motor 
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i _ 

x200-525V 50/60Hz Model MSF-450 MSF570 MSF710 MSF-835 MSF 1000 MSF-1400 

Soft starter rating according to AC35a, 
see chapter 4. page 13 

5.0-30: 
50-10 
heavy 

3.0-30: 
60-10 

normal/ 
light 

5.0-30: 
5010 ,__ "4" 

3.040: 
50-10 

normal/ 
Light 

5.0-30: 
50-10 , 
nean 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 
50-10 - 
"an 

3.0-30: 
50-10 

normal/ 
light 

5.0-30: 
50-10 ... 
mall' 

3.0-30: 
50-10 

normal/ 
light 

6.0-30: 
5010 

3.0-30: 
50-10 

normal/ 
light 

Rated current of soft starter (A) 450 549 570 710 710 835 835 960 1000 1125 1400 1650 

Recommended motor size (kW) for 400 V 250 315 315 400 400 450 450 560 560 630 800 930 

Recommended motor size (kW) for 525 V 315 400 400 500 500 560 600 630 660 710 1000 1250 

Order no. for supply voltage (100-24011) 01-1341-01 01-1315-01 01-1316-01 01-1317-01. 01-131801 01-1319-01 

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01-1316-02 01-1317-02 01431802 014319-02 

3x200-690V 50/60Hz Model MSF450 MSF-570 MSF-710 MSF-835 MSF-1000 MSF-1400 

Rated current of soft starter (A) 450 549 570 640. 710 835 835 880 1000 1125 1400 1524 

Motor power for 690 V 400 560 560 630 710 800 800 1000 1120 1400 1600 

Order no. for supply voltage (100-24011) 01-1334-01 014335-01 01-1336-01 01-1337-01 01-1338-01 01-1339-01 

Order no. for supply voltage (380-55011) 01-1334-02 01-1335-02 01-1336-02 01-1337-02 01-1338-02 01-1339-02 

Electrical Data 

Recommended wiring fuse (Al) 500/1 k I 630 630/1 k 1 800 800/1 k 1 1 k 1 k/1.2 kl 1 k lk/1.4 kl 1.2 k 1.4 k/1.814 1.8 k 

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A 

Power loss at rated motor load (W) 1400 I 1730 1700 I 2100 2100 I 2500 2500 I 2875 3000 1 3375 4200 1 4950 

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA 

- -echardcal Data 

mensions mm HxWxD incl. brackets 532x547)(278 687)(640)(302 687x640x302 687)(640x302 900x875x336 900x875x336 

Mounting position (Vertical/Horizontal) Vert or Horiz. Vert or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 46 64 78 80 175 175 

Connection, Busbars Al (bolt) 40x8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12) 75x10 (M12) 75x10 (M12) 

Cooling system Fan Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V Inductive load (PF=0.4) 

Type of protection/insutation 

Type of casing protection 
I 

POO 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage (-25) - (+70) C 
'dative air humidity 95%, non-condensing 

ax. attitude without derating (See separate: Technical information 151) 1000 m 

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1 

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor) 

EMC, Immunity EN 50082-2 

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start 
Normal/Ught (second column): ramp start 
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Semi-conductor fuses 
Always use standard commercial fuses to protect the 
wiring and prevent short circuiting. To protect the thy- 
ristors against short-circuit currents, superfast semicon- 
ductor fuses can be used if preferred (e.g. Bussmann 
type FV/P or similar, see table below). 

The normal guarantee is valid even if,superfast 
semiconductor fuses are not used. 

Type 
FWP Bussmann fuse 

A 12t (fuse) x Imo 
MSF-017 80 2.4 

MSF-030 125 7.3 

MSF-045 150 11.7 

MSF-060 200 22 

MSF-075 250 42.5 

MSF-085 300 71.2 

MSF-110 350 95.6 

MSF-145 450 137 

MSF-170B 700 300 

MSF-210B 700 300 

McF-250B 800 450 

MSF-310 800 450 

MSF-370 1000 600 

MSF-450 1200 2100 

MSF-570 1400 2700 

MSF-710 1800 5300 

MSF-835 2000 

MSF-1000 2500 

MSF-1400 3500 
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13. SET-UP MENU LIST 

enu 
number Function/Parameter Range Par.set 

Factory 
setting Value Page 

001 Initial voltage at start 25 - 90% of U 1- 4 30 page 36 

002 Start time ramp 1 1- 60 sec 1- 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1- 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 sec 1- 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 

006 Control mode 1, 2, 3 1- 4 2 page 37 

007 Extended functions & metering oFF, on oFF page 38 

008 Extended functions oFF, on oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1- 4 90 page 38 

012 Start time ramp .2 oFF, 1- 60 sec 1- 4 oFF page 38 

013 Step down voltage stop ramp 2 100 - 40% U 1- 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 sec 1- 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1- 4 10 page 39 

017 End torque at start 50 - 250% Tn 1- 4 150 page 39 

018 End torque at stop 0-100% Tn 1- 4 0 page 39 

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1- 4 oFF page 39 

021 Current limit at start oFF, 150 - 500% In 1- 4 oFF page 40 

022 Pump control oFF, on 1- 4 oFF page 40 

023 Remote analogue control oFF, 1, 2 1- 4 oFF page 41 

024 Full voltage start D.O.L oFF, on 1- 4 oFF page 41 

025 Torque control oFF, 1, 2 1- 4 oFF page 42 

030 Torque boost active time oFF, 0.1 - 2.0 sec 1- 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1- 4 300 page 43 

032 Bypass oFF, on 1- 4 oFF page 43 

033 Power Factor Control PFC oFF, on 1- 4 oFF page 46 

034 Brake active time oFF, 1 - 120 sec 1- 4 oFF page 47 

035 Braking strength 100 - 500% 1- 4 100 page 47 

036 Braking methods 1, 2 1- 4 1 page 47 

037 Slow speed torque 10 -100 1- 4 10 page 49 

038 Slow speed time at start oFF, 1- 60 sec 1- 4 oFF page 49 

039 Slow speed time at stop oFF, 1- 60 sec 1- 4 oFF page 49 

040 DC-Brake at slow speed oFF, 1-60 sec 1- 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1- 4 400 page 50 

042 Nominal motor current 25-150% Insoft in 
Amp 1- 4 lnsoft in Amp page 50 

043 Nominal motor power 25 - 300% of Pnsoft in 
kW 

'1 - 4 Pnwft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1- 4 Nnft in rpm page 50 

045 Nominal power factor 0.50 - 1.00 1- 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 
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enu 
nuMmber 

Function/Parameter Range Par.set 
Factory 
setting 

Value Page 

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51 

052 Programmable relay K2 1, 2, 3, 4, 5 2 page 51 

I 

054 Analogue output oFF, 1, 2 1- 4 oFF page 52 

055 Analogue output value 1, 2, 3 1- 4 1 page 52 

056 Scaling analogue output 5 - 150% 1- 4 100 page 52 

057 Digital input selection oFF, 1, 2, 3, 4 1- 4 oFF page 53 

058 Digital input pulses 1-100 1- 4 1 page 53 

061 Parameter set 0, 1, 2, 3, 4 1 page 54 

071 Motor PTC input no, YES no page 55 

072 Internal motor thermal protection class oFF, 2 - 40 sec 10 page 55 

073 Used thermal capacity 0 - 150% page 55 

074 Starts per hour limitation oFF, 1- 99/hour 1- 4 oFF page 55 

075 Locked rotor alarm oFF, 1.0 - 10.0 sec 1- 4 oFF page 55 

081 Voltage unbalance alarm 2 - 25% Un 1- 4 10 page 56 

082 Response delay voltage unbalance alarm oFF, 1- 60 sec 1- 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1- 4 115 page 56 

084 Response delay over voltage alarm oFF, 1- 60 sec 1- 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1- 4 85 page 57 

086 Response delay under voltage alarm oFF, 1- 60 sec 1- 4 oFF page 57 

087 Phase sequence L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power limits no, YES no page 57 

090 Output shaft power 0.0 - 200.0% Pn page 57 

091 Start delay power limits 1- 250 sec 1- 4 10 page 58 

092 Max power alarm limit 5 - 200% Pn 1- 4 115 page 58 

093 Max alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 58 

094 Max power pre-alarm limit 5 - 200% Pn 1- 4 110 page 58 

095 Max pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 58 

096 Min pre-alarm power limit 5 - 200% Pn 1- 4 90 page 58 

097 Min pre-alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 59 

098 Min power alarm limit 5 - 200%Pn 1- 4 85 page 59 

099 Min alarm response delay oFF, 0.1 - 25.0 sec 1- 4 oFF page 59 

101 Run at single phase input failure no, YES 1- 4 no page 61 

102 Run at current limit time-out no, YES 1- 4 no page 61 

103 Jog forward enable oFF, on 1- 4 oFF page 61 

104 Jog reverse enable oFF, on 1- 4 oFF page 61 

105 Automatic return menu oFF, 1-999 oFF page 62 

111 Serial comm. unit address 1- 247 1 page 62 

112 Serial comm. baudrate 2.4 - 38.4 kBaud 9.6 page 62 

80 SET-UP MENU LIST 
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Menu 
number Function/Parameter Range Par.set 

Factory 
setting 

Value Page 

113 Serial comm. parity 0, 1 0 page 62 

114 Serial comm. contact broken oFF, 1, 2 1 page 62 

199 Reset to factory settings no, YES no page 63 

201 Current 0.0 - 9999 Amp page 63 

202 Line main voltage 0 - 720 V page 63 

203 Output shaft power -9999 - 9999 kW page 63 

204 Power factor 0.00 - 1.00 page 63 

205 Power consumption 0.000 - 2000 MWh page 63 

206 Reset power consumption no, YES no page 64 

207 Shaft torque -9999 - 9999 Nm page 64 

208 Operation time Hours page 64 

211 Current phase L1 0.0 - 9999 Amp page 64 

212 Current phase L2 0.0 - 9999 Amp page 64 

213 Current phase L3 0.0 - 9999 Amp page 64 

214 Line main voltage L1- L2 0 - 720 V page 64 

215 Line main voltage L1- L3 0 - 720 V page 64 

216 Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES no page 65 

901 Alarm list, Latest error Fl - F16 page 65 

902 -915 Alarm list, Older error in chronological order Fl - F16 page 65 

Explanation 
U 
Un 
In 
Pn 
Nn 
Tn 
Insoft 
Pnsoft 
Nnsoft 

Calculation 

of units: 
Input line voltage 
Nominal motor voltage. 
Nominal motor current. 
Nominal motor power. 
Nominal motor speed. 
Nominal shaft torque. 
Nominal current soft starter. 
Nominal power soft starter. 
Nominal speed soft starter. 

shaft torque 

T 
Pn - 

(6-Joax2n) 

NOTE] The six main functions for motor control, menus 
020-025, can only be selected one at a time. 

SET-UP MENU LIST 81 
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14. INDEX 

Numerics 
2-wire start/stop 
3-wire start/stop 

A 

Above max power limit 
Alarm category 
Alarm list 

Alarm reset 
Ambient temperatures . 10, 20, 
77 

analogue control 
Analogue input 
Analogue output 
Analogue output gain 
Analogue output value 
Auto set power limits 
automatic reset 
Automatic return menu 

B 

Basic parameter setting 
Below min power limit 
Brake method 
Braking Strenght 
Braking time 
Busbars 
Bypass 

Bypass contactor 

C 

Cabinet 
Checklist 
Clickson thermistor 
Combination matrix 
Complaint 
Confirm setting 
Connections 
Control mode 
COntrol voltage 
control voltage 
Control voltage connection 
Cooling fins 

cos phi 
Current 
Current in phase Ll 
Current in phase L2 

Current in phase L3 

Current limit 
Current limit time-out 
Current transformer 

D 

D.O.L start 
DC-brake 
DC-Brake at slow speed 
Decrease value 
Decrease value of setting 

82 INDEX 

37 
37 

67 

67 

65 

23 

74, 75, 

32 

32, 41 

32, 52 

52 

52 

57 

37 

62 

10 

67 

47 

47 

46 

25, 26 
43 

44 

24 
10 

32 

19 

7 

23 
28, 32 
23, 37 

32 
33 

28, 31 

24 
50 

63 

64 
64 
64 
39 
61 

45 

41 

46 
49 

23 

23 

Device connections 28, 
different operation situation 
Digital inputs 
pimension. 25, 
DIN VDE 0100 
Direct On Line start 
Dismantling 
Display next window 
Display previous window 
Dual voltage ramp 

E 

Electrical characteristic 
Electrical Data 74, 75, 76, 
EMC 74, 75, 76, 
Emergency 
End torque 

F 

Factory settings 
Features 
Forward/reverse 
Free circulation of air 
frequency 
Frequency inverter 
Front cover 
Full speed not reached 
Full voltage 
Full voltage start 
Function 

G 

General Data 
General description 

H 

Heat diccipation 
High ambient temperatures 

Increase value 
Increase value of setting 
Initial torque 
Initial voltage at start ramp 1 

Initial voltage at start ramp 2 

INSPECTION AT DELIVERY 
Installation 
Insulation test 

JOG Forward 23, 
JOG fwd/rev 
JOG Reverse 23, 
Jumper J1 

Jumper J2 

K 

Keyboard 

31 

22 
32 
74 
24 
41 

2 

23 
23 

38 

32 
77 
77 

2 

39 

63 
9 

34 
24 
50 
20 
21 

67 
51 

41 

79 

74 
21 

20 
43 

23 
23 
39 
36 
38 

7 

24 
20 

61 
23 
61 

41 
52 

23 

Keyboard lock 
keys 

L 

LED display 
Live circuit components 
Load monitor 
Locked rotor 
Low load 

M 

Main functions 
Mains contactor 
Mains supply 
Mains voltage 
MAINTENANCE 
Matrix 
Max power alarm limit 
Max power pre-alarm limit 
Max pre-alarm response delay 
Mechanical Data 74, 75, 
Menu 

001 
002 
003 
004 
005 
006 
007 
008 
011 

012 
013 
014 
016 
017 
020 
021 

022 
023 
024 
025 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 
040 
041 

042 
043 
044 
045 
046 

23, 65 
23 

22 
24 
57 
67 

20 

81 

10 

28, 31 

10 

71 

19 

58 

58 
58 

76, 77 

36 
11, 36 

36 
11, 36 
12, 36 
12, 37 

38 
38 

38 
38 

38 

38 
39 
39 

39 
40 
40 

41 

41 

42 
43 

43 

43 

46 

46 
47 

47 

48 
49 
49 

49 
11, 50 

50 
11, 50 
11, 50 

11, 50 
11, 50 
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051 
052 
054 
055 
056 
057 
058 
061 
071 
072 
073 
074 
075 
081 
082 
083 
084 
085 
086 
087 
088 
089 
090 
091 
092 
093 
094 
095 
096 
097 
098 
099 
101 

102 
103 
104 
105 
199 
201 
202 
203 
204 
205 
206 
207 
208 
211 
212 
213 
214 
215 
216 
221 
901 
RIVIS current read-out 

Menu expansion 
Menu Structure 
Min alarm response delay 
Min power alarm limit 
Min power pre-alarm limit 
Min pre-alarm response delay 

Minimum free space 
Motor 

51 

51 

52 

52 

52 
53 

53 
54 
55 

55 
56 

56 
56 

56 
56 

56 

56 
57 

57 

57 

57 

57 

57 

58 

58 
58 
58 

58 

59 
59 
59 
59 
61 

61 

61 

61 

62 
63 
63 
63 
63 
63 
63 
64 
64 
64 
64 
64 
64 
64 
64 
64 

23, 65 

65 
12 
38 
22 
59 

59 
59 

59 

24, 25 

31 

Motor current 50 
Motor data 50 
Motor power 50 
Motor power supply 28, 31 

Motor protection, overload 55, 67 

Motor shaft torque 64 
Motor speed 50 
Motor terminal open 67 

Motor voltage 50 
MOUNTING 24 
MOUNTING/WIRING 24 

N 

Next 23 

Nominal frequency 11 

Nominal motor cos phi 11 

Nominal motor current 11 

Nominal motor power 11 

Nominal motor speed 11 

Norms/Standards 74, 75, 76, 77 
NTC thermistor 32 

0 
Open thyristor 67 

Operation 51 

Operation time 63, 64 
Operation/Set-up 23 
Operator panel 21 

Output motor shaftpower 63 

Output shaftpower 57, 63 
Over voltage 56, 67 

P 

Parallel 20 
Parallel cables 73 

Parameter 79 
Parameter Set 32, 54 

PFC 46 
Phase compensation capacitor 20 
Phase input failure 67 
Phase loss 61 

Phase reversal alarm 67 
Phase sequence 57 
Pole-changing contactor 20 
Potentiometer 32 
Power consumption 63 
Power factor 63 
Power Factor Control 46 
Power loss 10 

PPU unit 21 

Pre-alarm 51, 58 
Prevent damage to the thyristors ....24 
Previous 23 
Programmable relay 51 

Programming and presentation unit 

(PPU) 21 

protection/insulation ... 74, 75, 76, 77 
Protective earth 28, 31 

PTC 55 

PTC Thermistor input 32 
Pump control 40 

Q 

Quick Set-up 10 

R 

Rating plate 10 

Recyclable material 2 

Regular maintenance 71 

Relay K1 32, 51 

Relay K2 32 

Relay K3 32 

Remote 23 

Reset 23 

reset 66 

Response delay max alarm 58 

RMS current 36, 63 

RMS main voltage 63 

Rotating loads 20 

Running motors 20 

Running-LED 22 

S 

Safety 2, 6 

Safety measures 10 

Scrapping 2 

Selection of control mode 12 

Semiconductor fuses 33, 78 

Serial comm. 23 

Serial communication broken 67 

Shaftpower 57, 63 

Shielded motor cable 20 

Shorted thyristor 67 

Simple soft start and soft stop 10 

Slip ring motors 20 

Slow blow fuses 33 

Slow speed time at start 49 

Slow speed time at stop 49 

Slow speed torque 48 

Small motor 20 

Softbrake 51 

Softstart overheated 67 

Spare parts 2 

standard commercial fuses 78 

Standard wiring 10, 33 

Standards 6 

Start command 22 

Start delay power limits 58 

Start ramp 1 36 

Start ramp 2 38 

Start the motor 12 

Start time ramp 1 11 

Start/Stop 12, 23 

Start/stop combination 19 

Start/stop/reset from keyboard 12 

Start/stop-LED 22 

Starting 12 

STARTING /OPERATING 79 

Starts per hour 67 

Starts per hour limitation 56 

Step down voltage in stop ramp 2 38 

Step down voltage stop ramp 1 36 

Stop command 22 

Stop ramp 1 36 

INDEX 83 
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Stop ramp time 2 38 
Stop time ramp 1 I1 
storage 7 
Supply voltage 
switch 

32, 74 
2 

Switch the device off 2 

Switch-off procedures 2 

TECHNICAL DATA 74 
Terminal 32 
Terminal clamp 78 
Terminals 32 
Thermal capacity 56 
Thermal protection 55 
Tightening torque 25 
Torque boost active time 43 
Torque boost current limit 43 
Torque booster 43 
Torque control 42 
Trained personnel 2, 10 
Transport 7 

TROUBLESHOOTING 68 
Two speed motor 20 

U 

Under voltage 57, 67 
Unpacking 7 

V 

VIEW OPERATION 63 
Voltage 63 
Voltage unbalance 56, 67 

Weight 74 
Wiring circuit 33 
Wiring example 34 

84 INDEX 
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MAXIMIZING UPTIME I 

Emotron AB 
Morsaregatan 12 
SE-250 24 Helsingborg, Sweden 

Tel: +46 42 16 99 00 
Fax: +46 42 16 99 49 
E-mail: Info@emotron.com 
Internet: www.emotron.com 
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Valid for the following models: 
EMOTRON Modbus RTU 

Document number: 01-1989-01 
Edition: r1 

Date of release: 1999-10-07 
Copyright Emotron AB 1999 

Emotron retain the right to change specifications and illustrations in 
the text, without prior notification. The contents of this document 
may not be copied without the explicit permission of Emotron AR 
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SAFETY INSTRUCTIONS 

Instruction manual 
It is important to be familiar with the main product (softstarter/ 
inverter) to fully understand this instruction manual. 

Technically qualified personnel 
Installation, commissioning, demounting, making measure- 
ments, etc. of or on the Emotron products may only be carried 
out by personnel technically qualified for the task. 

Installation 
The installation must be made by authorised personnel and 
must be made according to the local standards. 

Opening the frequency inverter or softstarter 

DANGER! ALWAYS SWITCH OFF THE MAINS VOLTAGE 

BEFORE OPENING THE UNIT AND WAIT AT LEAST 5 
MINUTES_TO_ALLOW THE BUFFER CAPACITORS TO 
DISCHARGE. 

Always take adequate precautions before opening the frequency 
inverter or softstarter. Although the connections for the control 
signals and the jumpers are isolated from the main voltage. 
Always take adequate precautions before opening the inverter or 
softstarter. 

EMC Regulations 
EMC regulations must be followed to fulfill the EMC standards. 

2 
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1. GENERAL INFORMATION 

1.1 Introduction 
The MODBUS RTU optional card is an asynchronous serial 
interface for the frequency inverters of the VFB/VFX series and 
the softstarters of the MSF series to exchange data asynchro- 
nously with external equipment. 

The protocol used for data exchange is based on the Modbus 
RTU protocol, originally developed by Modicon. 

Physical connection can be either RS232 or RS485. 
It acts as a slave with address 1 - 247 in a master-slave configura- 
tion. The communication is half duplex. It has a standard non 
return to zero (NRZ) format. 
Baudrates are possible from 2400 up to 38400 bits per sec. 
The character frame format (always 11 bits) has: 

one start bit 
eight data bits 
one or two stop bits 
even or no parity bit 

(The frequency inverters VFB/VFX have no parity). 
A Cyclic Redundancy Check is included. 

1.2 Description. 
This instruction manual describes the installation and operation 
of the MODBUS RTU option card, which can be built into the 
following products.: 
- VFB/VFX Frequency inverters: 

VFB40-004 to VFB40-046 
VF1140-01 to VFX40-1k2 
VFX50-018 to VFX50-1k2 

specific information about the frequency inverters is in chapter 
4. page 53. 
-MSF softstarters: 

MSF-017 - MSF-1400 
specific information about the sofstarters is in chapter 3. page 
29. 

GENERAL INFORMATION 7 
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1.3 Users 
This instruction manual is intended for: 
- installation engineers 
- designers 
- maintenance engineers 
- service engineers 

1.4 Safety 
Because this option is a supplementary part of the frequency 
inverter or sofstarter, the user must be aquainted with the origi- 
nal instruction manual of the VFB/VFX frequency inverter and 
the MSF sofstarter. All safety instructions, warnings etc. as men- 
tioned in these instruction manuals are to be known to the user. 
The following indications can appear in this manual. Always 
read these first and be aware of their content before continuing. 

NOTE! Additional information as an aid to 
avoiding problems. 

CAUTION Failure to follow these 
instructions can result in 
malfunction or damage to 
the softstarter or the 
frequency inverter. 

WARNING Failure to follow these 
instructions can result in serious 
injury to the user in addition 
to serious damage to the soft- 
starter or the frequency inverter. 
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1.5 Delivery and unpacking. 
Check for any visible signs of damage. Inform your supplier 
immediately of any damage found. Do not install the option 
card if damage is found. 

If the option card is moved from a cold storage room to the 
room where it is to be installed, condensation can form on it. 
Allow the option card to become fully acclimatised and wait 
until any visible condensation has evaporated before installing it 
in the inverter or softstarter. 
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2. MODBUS RTU 

2.1 General 
Devices communicate using a master-slave technique, in which 
only one device (the master) can initiate transactions (called 
'queries'). The other devices (the slaves) respond by supplying 
the requested data to the master, or by taking the action 
requested in the query. Typical master devices include host 
processors and programming panels. Typical slaves include pro- 
grammable controllers, motor controllers, load monitors etc, see 
Fig. 1. 

Modbus RTU 
Master 

F01 

PC with 
tConfiguration 

Software 

LI 
I 

Modbus RTU 
Slave node #1 

Modbus RTU 
Slave node #2 

Modbus RTU 
Slave node #n 

Fig. 1 Network configuration. 

The master can address individual slaves. Slaves return a mes- 
sage (called a 'response') to queries that are addressed to them 
individually. 

The Modbus protocol establishes the format for the master's 
query by placing into it the device address, a function code 
defining the requested action, any data to be sent, and an error 
checking field. The slave's response message is also constructed 
using Modbus protocol. It contains fields confirming the action 
taken, any data to be returned and an error-checking field. If an 
error occurred in receiving the message, or if the slave is unable 
to perform the requested action, the slave will construct an error 
message and send this as its response, see Fig. 2. 
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Modbus 
RTU 

Master 

Query Frame 

Trailer Output Data Header 

Response Frame 

IRTU Slave 
Modbus 

Immediate 
response 

Header Input Data Trailer 

F02 

Fig. 2 Shows the MODBUS RTU data exchange. 

Modbus RTU uses a binary transmission protocol. 
If even parity is used, each character (8 bit data) is sent as: 

Table 22 Character frame with no parity. 

1 Start bit. 

8 
Data bits, hexadecimal 0-9,A-F, least signifi- 
cant bit sent first. 

1 Even parity bit. 

1 Stop bit. 

If no parity is used each character (8 bit data) is sent as: 

Table 23 Character frame with parity. 

1 Start bit. 

8 
Data bits, hexadecimal 0-9,A-F, least signifi- 
cant bit sent first. 

2 Stop bit. 

MODBUS RTU 11 
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0/1 0/1 0/1 10n 0/1 10n 10n 10n 

L 
Stop bit 

Stop/Parity bit 
Data bit 7 

-I* Data bit 6 
.---1 -÷ Data bit 5 

-10. Da a bit 4 

Data bit 3 

-110 Da a bit 2 

Data bit 1 

Data bit 0 

Start bit 

It 

une 

time 

CF.0 High 
CRC Low 

Data character n 
Data character 2 

Data character 1 

-10. Function code 
Time between characters must agt..exceed-5-.5 character times. 

Slave adress 

to. 

C 
H 

A 

R 

A 

C 

T 

E 

R 

F 

R 

A 

M 

E 

M 
E 

S 

S 

A 

G 

E 

F 

R 

A 

M 
E 

time 
The master recognises end of message. 

At least 3.5 character silence time. 
Slave has finished transmission of response 

Transmission time. 
S ave start sending the response message. 

-110. Response delay rime. Slave processes the query and prepare a response. 
-IP. The addressed slave recognise end of message. 

AI* At least 3.5 character silence time. 
A*. Master has finished transmission of query. 

Transmission time. 
Master start sending a query message. 

At least 3.5 character silence time. 

F03 

T 
R 

A 

N 

S 

A 

C 

T 

0 
N 

Fig. 3 Timing diagram for a transaction (query and response messages) (bot- 
tom in figure), a message frame (middle in figure) and a character 
frame (top in figure). 
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2.2 Framing 
Messages start with a silent interval of at least 3.5 character 
times. This is easily implemented as a multiple of character times 
at the baud rate used on the network (shown as T1- T2 -T3 -T4 
in the table below). The first field then transmitted is the device 
address. 

The allowed characters transmitted for all fields are hexadec- 
imal 0-9,A-E Network devices monitor the network bus con- 
tinuously, including during the 'silent' intervals. When the first 
field (the address field) is received, each device decodes it to find 
out if it is the addressed device. 

Following the last transmitted character, a similar interval of at 
least 3.5 character times marks the end of the message. A new 
message can begin after this interval. 

The entire message frame must be transmitted as a continu- 
ous stream. If a silent interval of more than 3.5 character times 
occurs before completion of the frame, the receiving device 
flushes the incomplete message and assumes that the next byte 
will be the address field of a new message. 

Similarly, if a new message begins earlier than 3.5 character 
times following a previous message, the receiving device will 
consider it a continuation of the previous message. This will set 
an error, as the value in the final CRC field will not be valid for 
the combined messages. A typical message frame is shown 
below. 

Header 

START T1-T2-T3-T4 

ADDRESS 8 bits 

FUNCTION 8 bits 

Data DATA n x 8 bits 

Trailer 
CRC CHECK 16 bits 

END T1-T2-T3-T4 

MODBUS RTU 13 

SP273 Denham Street Bracken Ridge SPS Electrical Services OM Manual

Q-Pulse Id TMS967 Active 10/12/2014 Page 141 of 329



2.2.1 Address field 
The address field of a message frame contains eight bits. The 
individual slave devices are assigned addresses in the range of 
1 - 247. A master addresses a slave by placing the slave address in 
the address field of the message. 

When the slave sends its response, it places its own address in 
this address field of the response to let the master know which 
slave is responding. 

2.2.2 Function field 
The function code field of a message frame contains eight bits. 
Valid codes are in the range of 1 - 6, 15, 16 and 23. See 2.2, 
page 13. 

When a message is sent from a master to a slave device, the 
function code field tells the slave what kind of action to per- 
form. 

Examples are: 
- to read the ON/OFF states of a group of inputs; 
- to read the data contents of a group of para- 

meters; 
- to read the diagnostic status of the slave; 
- to write to designated coils or registers within the 
slave. 

When the slave responds to the master, it uses the function code 
field to indicate either a normal (error-free) response or that 
some kind of error occurred (called an exception response). For 
a normal response, the slave simply echoes the original function 
code. For an exception response, the slave returns a code that is 

equivalent to the original function code with its most significant 
bit set to a logic 1. 

In addition to its modification of the function code for an 
exception response, the slave places an unique code into the 
data field of the response message. This tells the master what 
kind of error occurred, or the reason for the exception, see 
2.4.2, page 28. 

The master device's application program has the responsibil- 
ity of handling exception responses. Typical processes are to post 
subsequent retries of the message, to try diagnostic messages to 
the slave and to notify operators. 

14 MODBUS RTU 
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Additional information about function codes and exceptions 
comes later in this chapter. 

2.2.3 Data field 
The data field is constructed using sets of two hexadecimal dig- 
its (8 bits), in the range of 00 to FF hexadecimal. 

The data field of messages sent from a master to slave devices 
contains additional information which the slave must use to take 
the action defined by the function code. This can include items 
like discrete and register addresses, the quantity of items to be 
handled and the count of actual data bytes in the field. 

For example, if the master requests a slave to read a group of 
holding registers (function code 03), the data field specifies the 
starting register and how many registers are to be read. If the 
master writes to a group of registers in the slave (function code 
10 hexadecimal), the data field specifies the starting register, 
how many registers to write, the count of data bytes to follow in 
the data field, and the data to be written into the registers. 

If no error occurs, the data field of a response from a slave to 
a master contains the data requested. If an error occurs, the field 
contains an exception code that the master application can use 
to determine the next action to be taken. 

2.2.4 CRC Error checking field 
The error checking field contains a 16 bit value implemented as 
2 bytes. The error check value is the result of a Cyclical Redun- 
dancy Check (CRC) calculation performed on the message 
contents. 

The CRC field is appended to the message as the last field in 
the message. When this is done, the low-order byte of the field 
is appended first, followed by the high-order byte. The CRC 
high-order byte is the last byte to be sent in the message. 

Additional information about CRC calculation, see chapter 5. 
page 78. 
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eft"tms.147:41MWM. 

2.3 Functions 
Em i supports the following MODBUS function ci 

Function name Function code 

Read Coil Status 1 (01h) 

Read Input Status 2 (02h) 

Read Holding Registers 3 (03h) 

Read Input Registers 4 (04h) 

Force Single Coil 5 (05h) 

Force Single Register 6 (06h) 

Force Multiple Coils 15 (0Fh) 

Force Multiple Registers 16 (10h) 

Force/Read Multiple 
Holding Registers 23 (17h) 

2.3.1 Read Coil Status 
Read the status of digital changeable parameters. 

EXAMPLE 
Requesting the motor PTC input ON/OFF-state. It is ON. 

PTC input: Modbus no = 29 (1Dh) 
On: Yes = 1 coil = 0001 
1 byte of data: Byte count=01 

16 

at. "niabri31V,R},,44.....re?...i.A 

MODBUS RTU 

Request message. 

Field name Hex value 

Slave address 01 

Function 01 

Start address HI 00 

Start address LO 1D 

Number of Coils HI 00 

Number of Coils LO 01 

CRC LO 6D 

CRC HI CC 

Response message. 

Field name Hex value 

Slave address 01 

Function 01 

Byte count 01 

Coil no.29 (1Dh) status 01 

CRC LO 90 

CRC HI 48 

See 3.8, page 40 and 4.8, page 61 for all parameters readable 
with this function code. 

2.3.2 Read Input Status 
Read the status of digital read-only information. 

EXAMPLE 
Request the Pre-alarm status. It is no Pre-alarm. Pre-alarm sta- 
tus: Modbus no= 2. 

MODBUS RTU 

')+1,tki,24P4'1,4::60;',4?..414,vre eMtkAl.ArthSa firevi.,71...P4:02,4,0*.e.a3U*OW**-Mi 

17 
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Request message. 

Field name Hex value 

Slave address 01 

Function 02 

Start address HI 00 

Start address LO 02 

Number of Inputs HI 00 

Number of Inputs LO 01 

CRC LO 18 

CRC HI OA 

Response message. 

Field name Hex value 

Slave address 01 

Function 02 

Byte count 01 

Input no.2 (02h)status 00 

CRC LO Al 
CRC HI 88 

See 3.9, page 41 for all digital status readable with this function 
code. 

2.3.3 Read Holding Registers 
Read the value of analogue changeable information. 
Example, requesting the Nominal Motor Voltage, Nominal 
Motor Frequency and the Nominal Motor Current. Their val- 
ues are 400.0 V, 60 Hz and 15.5 A. 

400.0V, unit 0.1V - 4000 (OFAOh) 
60Hz unit 1Hz - 60 (003Ch) 
15.5A, unit 0.1A - 155 (009Bh) 

18 MODBUS RTU 

Request message. 

Field name Hex value 

Slave address 01 

Function 03 

Start address HI 00 

Start address LO 00 

Number of Registers HI 00 

Number of Registers LO 03 

CRC LO 05 

CRC HI CB 

Response message. 

Field name Hex value 

Slave address 01 

Function 03 

Byte count 06 

Reg no. 0, (Oh) data HI OF 

Reg no. 0, (Oh) data LO AO 

Reg no. 1, (1h) data HI 00 

Reg no. 1, (1h) data LO 3C 

Reg no. 2, (2h) data HI 00 

Reg no. 2, (2h) data LO 9B 

CRC LO 20 

CRC HI 34 

See 3.11, page 45 and 4.10, page 65 for all analogue changeable 
parameters readable with this function code. 
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2.3.4 Read Input Registers 
P the contents of analogue read-only information. 

EXAMPLE 
Request the Shaft Torque. It is 452.0 Nm. It has a long repre- 
sentation, 2 registers are used. 

452.0 Nm, unit 0.1 Nm - 4520 (000011A8h). 

Request message. 

Field name Hex value 

Slave address 01 

Function 04 

Start address HI 00 

Start address LO OA 

Number of Registers HI 00 

Number of Registers LO 02 

CRC LO 51 

CRC HI C9 

Response message. 

Field name Hex value 

Slave address 01 

Function 04 

Byte count 04 

Reg no. 10 (0Ah) data HI 00 

Reg no. 10 (0Ah) data LO 00 

Reg no. 11 (013h) data HI 11 

Reg no. 11 (0Bh) data LO A8 

CRC LO F6 

CRC HI 6A 

See 3.10, page 42 and 4.9, page 62 for all analogue read-only 
information readable with this function code. 

20 MODBUS RTU 

sarmtn7a-sm. 

2.3.5 Force Single Coil 
Set the status of one ch able digital parameter. 

EXAMPLE 

Set the Start Command to ON. This will cause the motor to 

start. 

Modbus no = 1 - adress LO 1 (01h). 
Run = 1 - 0 Data HI 255 (OFFh), Data LO 00 (00h) 

Request message. 

Field name Hex value 

Slave address 01 

Function 05 

Start address HI 00 

Start address LO 01 

Data HI FF 

Data LO 00 

CRC LO DD ii 

CRC HI FA 

Response message. 

Field name Hex value 

Slave address 01 

Function 05 

Start address HI 00 

Start address LO 01 

Data HI FF 

Data LO 00 

CRC LO DD 

CRC HI FA 

See 3.8, page 40 and 4.8, page 61 for all parameters changeable 
with this function code. 

MODBUS RTU 
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2.3.6 Force Single Register 
Set the value of one analogue changeable parameter. 

EXAMPLE 
Set the Response Delay Max Alarm to 12.5 sec. 

Modbus no 13 -> address LO (0Dh) 
12.5s, unit 0.1s - 125 (7Dh) 

Request message. 

Field name Hex value 

Slave address 01 

Function 06 

Start address HI 00 

Start address LO OD 

Data HI 00 

Data LO 7D 

CRC LO D8 

CRC HI 28 

Response message. 

Field name Hex value 

Slave address 01 

Function 06 

Start address HI 00 

Start address LO OD 

Data HI 00 

Data LO 7D 

CRC LO D8 

CRC HI 28 

See 3.11, page 45 and 4.10, page 65 for all parameters changea- 
ble with this function code. 

22 MODBUS RTU 

2.3.7 Force Multiple Coil 
Set the status of multiple digital changeable parameters. 

EXAMPLE 
Set the Alarm Reset ON and Start Command to ON. This will 
cause an alarm reset before the motor starts. 

Coil no. = 0-1 Reset -> 1 

Run = 1 

->- 00000011 (03h) 

Request message. 

Field name Hex value 

Slave address 01 

Function OF 

Start address HI 00 

Start address LO 00 

Number of Coils HI 00 

Number of Coils LO 02 

Byte count 01 

Coil no. 0-1 status 
(0000 00118) 03 

CRC LO 9E 

CRC HI 96 
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Response message. 

Field name Hex value 

Slave address 01 

Function OF 

Start address HI 00 

Start address LO 00 

Number of Coils HI 00 

Number of Coils LO 02 

CRC LO D4 

CRC HI OA 

See 3.8, page 40 and 4.8, page 61 for all parameters changeable 
with this function code. 

2.3.8 Force Multiple Register 
Set the contents of multiple changeable analogue parameters. 

EXAMPLE 
Set the Response Delay Min Alarm to 25.0 sec and the Min 
Alarm Level to 55%. 

25.0 sec, unit 0.1 sec -> - 250 (00FAh) 
55%, unit 1% -> 55 (0037h) 

24 MODBUS RTU 

Request message. 

Field name Hex value 

Slave address 01 

Function 10 

Start address HI 00 

Start address LO 11 

Number of Registers HI 00 

Number of Registers LO 02 

Byte count 04 

Data HI reg 17 (11h) 00 

Data LO reg 17 (11h) FA 

Data HI reg 18 (12h) 00 

Data LO reg 18 (12h) 37 

CRC LO 52 

CRC HI 88 

Response message. 

Field name Hex value 

Slave address 01 

Function 10 

Start address HI 00 

Start address LO 11 

Number of Registers HI 00 

Number of Registers LO 02 

CRC LO 11 

CRC HI CD 

See 3.11, page 45 and 4.10, page 65 for all parameters changea- 
ble with this function code. 
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2.3.9 Force/Read Multiple Register 
Set and read the contents of multiple analogue changeable 
parameters in the same message. 

EXAMPLE 
Set the Parameter Set parameter to 2 and Relay 1 function to 1 

and read the Nominal Motor Speed and the Nominal Motor 
Power. They are 1450 rpm and 17000 W. 

1450 rpm, unit 1 rpm -> 1450 (05AAh) 
17000 W, unit 1 W -> 17000 (4268h) 

Request message. 

Field name Hex value 

Slave address 01 

Function 17 

Start read address HI 00 

Start read address LO 03 

Number of read Regs HI 00 

Number of read Regs LO 02 

Start write address HI 00 

Start write address LO 15 

Number of write Regs HI 00 

Number of write Regs LO 02 

Byte count 04 

Data HI Reg 21 (15h) 00 

Data LO Reg 21 (15h) 02 

Data HI Reg 22 (16h) 00 

Data LO Reg 22 (16h) 01 

CRC LO 62 

CRC HI 77 

26 MODBUS RTU 

Response message. 

Field name Hex value 

Slave address 01 

Function 17 

Byte count 04 

Reg no. 3, (3h) data HI 05 

Reg no. 3, (3h) data LO AA 

Reg no. 4, (4h) data HI 42 

Reg no. 4, (4h) data LO 68 

CRC LO E8 

CRC HI 85 

See 3.11, page 45 and 4.10, page 65 for all parameters change- 
able with this function code. 

2.4 Errors, exception codes 
Two kinds of errors are possible: 
- Transmission errors. 
- Operation errors. 

2.4.1 Transmission errors 
Transmission errors are: 
- Frame error (stop bit error). 
- Parity error (if parity is used). 
- CRC error. 
- No message at all. 

These errors are caused by i.e. electrical interference from 
machinery or damage to the communication channel (cables, 
contact, I/O ports etc.). This unit will not act on or answer the 
master when a transmission error occurs. (Same result as if a 

non-existing slave is addressed). The master will eventually 
cause a time-out condition. 

MODBUS RTU 
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2.4.2 Operation errors 
If no transmission error is detected in the master query, the mes- 
sage is examined. If an illegal function code, data address or 
data value is detected, the message is not acted upon but an 
answer with an exception code is sent back to the master. This 
unit can also send back an exception code when a set (force) 
function message is received during some busy operation states. 

Bit 8 (most significant bit) in the function code byte is set to a 

'1' in the exception response message. Example with an illegal 
data address when reading an input register. 

Exception response message. 

Field name Hex value 

Slave address 01 

Function 84 

Exception code 02 

CRC LO C2 

CRC HI C1 

Table 24 Exception codes. 

Exc. code Name Description 

01 Illegal 
function 

This unit doesn't support the 
function code. 

02 Illegal data 
address 

The data address is not 
within its boundaries. 

03 Illegal data 
value 

The data value is not within 
it's boundaries. 

06 Busy 
The unit is unable to perform 
the request at this time. 
Retry later. 

28 MODBUS RTU 
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3. SOFTSTARTER MSF DATA 

3.1 Installation bookshelf types 
Fig. 4 shows the parts of the MODBUS RTU option. 

MODBUS RTU option 
module. 

RS485 4-pole connector 
and counter piece. 

RS232sub d 9-pole 
connector. 

Termination 
switch Si. 

Fig. 4 MODBUS RTU option card. 

WARNING! Opening the softstarter. Always switch 
off the mains voltage before opening the softstarter 
and wait at least 5 minutes to allow the buffer 
capacitors to discharge. 

Remove first the lid on the top side of the softstarter. Mount 
the option card according to the sequence in Fig. 4. 

SOFTSTARTER MSF DATA 29 
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1) 
Remove the origi- 
nal lid before 
installing the 
option card. 

4) 
Use tiewrap for 
strain relief. 

3) 
Mount the flat 
cable between 
the option card 
and the control 
board. Either of 
the two connec- 
tors on the option 
card can be used 

2) 
Mount the 
3 screws 
in their 
position. 

Fig. 5 Installation of the option card. 

Fig. 6 Mounting of the option card seen from the top. 
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ie 

3 

3.2 Installation of MSF-170 to MSF-1400 

NOTE! Under construction, to be defined. 

3.3 RS485 Multipoint network 
The RS485 port (see Fig. 4) is used for multi point communica- 
tion. A host computer (PC/PLC) can address (master) maxi- 
mum 247 slave stations (nodes). See Fig. 7. 

BUS 
MASTER 

RS485 

VFB 

Id 1 

MSF 

Id 2 

VFX 

Id 3 

F10 

Fig. 7 RS 485 mulitpoint network 

3.3.1 RS485 connection 

Table 25 RS485 pinning 

RS485 pin Function 

1 Ground 

2 A-line 

3 B-line 

4 PE 

The connector is a 4-pole male connector. The wiring should 
be done according to Fig. 8. 
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Master 

PE 

Connection to Modbus 
RTU Host PC/PLC 

Slave 1 

OND 

50485.5 

IMOOND 

P548541 

Shield Shield 

Male connectors on 
Modbus RTU option cards 

Fig. 8 RS485 wiring 

3.3.2 RS485 termination. 
The RS485 network must always be terminated, to avoid trans- 
mission problem. The termination must take place at the end of 
the network. In Fig. 8 this means that the termination must take 
place at the slave 2 unit. 

Switch S1 (see Fig. 4) sets the termination ON or OFF as 
indicated in the Fig. 9 and Fig. 10. 

F14 

F15 

Fig. 9 Termination is OFF. 

Fig. 10 Termination is ON. 

NOTE! Physical connection can be either RS232 or RS485, not both 
on the same time. 

32 SOFTSTARTER MSF DATA 

3.4 RS232 point to point network 
The RS232 port is used Dint to point communication as a 

master slave. See fig Fig. 11. 

Fig. 11 RS232 point to point network 

3.4.1 RS232 connection 

Table 26 RS232 pinning 

RS232 pin Function 

2 TX from module 

3 RX to module 

5 Ground 

3.4.2 RS232 wiring 
The RS232 port consists of a sub-D 9 pole female connector. 
The wiring should be done according to Fig. 11. 

NOTE! Use an 1:1 cable WITHOUT a pin 2-3 crossing. 
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Master Slave 

e e 

PE 

Connector to 

GND 

RS232-RX 

RS232-TX 

Shi Id 

Female connector on 
Modbus RTU Sub-d Modbus RTU Sub.d option card 

Fig 12 RS232 wiring. 

NOTEI Physical connection can be either RS232 or RS485, not both 
on the same time. 

3.5 Set-up Communication Parameters 
for Softstarter MSF 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 

Parity 
- Behaviour when contact broken. 

Setting up the communication parameter must be made in local 
'Keyboard control' mode. See 3.6.1, page 38. 
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Serial comm. unit address[11.1] 

111 °° 

1 
Serial comm unit address 

Default: 1 

Range: 1-247 

This parameter will select the unit address. 

Serial comm. baudrate[112] 

112 °0 

baudrate 

9. 6 
Serial comm 

Default: 9.6 

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud 

This parameter will select the baudrate. 

Serial comm. parity[113] 

113 °,3 

0 
Serial comm parity 

Default: 0 

Range: 0.1 

This parameter will select the parity. 
0 No parity. 
1 Even parity. 
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Serial comm. broken alarm[114] 
control mode is 'Serial comm. control' and :ontact is 

-ablished or contact is broken the Soft starter Isider the 
contact to be broken after 15 sec, the softstarter can act in three 
different ways: 

1 Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

If an alarm occurs, it is automatically reset if the communication 
is re-established. It is also possible to reset the alarm from the 
soft starter keyboard. 

114 ° o 

1 
Serial comm. contact 

interrupted 

Default: 1 

Range: oFF, 1, 2 

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted. 
oFF No alarm and continue operation. 
1 Alarm and stop operation. 
2 Alarm and continue operation. 
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3.6 Softstarter MSF In serial comm. 
control me 

The source from where operation and parameter settings are 
made is selected in the Control Mode para-meter menu 006. 
When serial communication control mode (3) is selected, it is 

possible to: 
Operate the soft starter only via serial comm. 
Set up parameters only via serial comm. 
Exceptions for the serial comm. parameters 
described above. 
Readout all view information and all parameters. 
Set up the control mode parameter from local 
MSF keyboard, but not via serial comm. 
Inspect all parameters and open the menu 
expansions from local MSF keyboard. 
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3.6.1 Selection of control mode [006] 
Setting up the control mode has to be done from the local MSF 
keyboard. 

006 ° 0 

2 
Selection of control mode 

Default: 2 

Range: 1, 2, 3 

This parameter will select the control mode (source). 
1 Keyboard control. 
2 Remote input control. 
3 Serial communication control. 

In all control modes it is possible to read out all the information 
in the soft starter via serial communication, both parameters and 
view information. 

NOTE! When Reset to factory settings Is made via serial comm., the 
control mode will remain in serial comm. control. 

See also 6.1.7 'Overview of soft starter operation and parameter 
set-up' in MSF instruction manual. 

38 
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3.7 Parameter List 
Logical number is often used to give a parameter a unique 
number. But it is not the logical number inside the actual MODBUS message. 

The following table explains the relations between logical numbers and actual numbers inside MODBUS messages. 

Table 27 Parameter types 

Parameter type Modbus logical 
numbers Modbus actual numbers 

Coil Status 1 - 10000 0 - 9999 (Logical-1) 
Input Status 10001 - 20000 
Input Registers 30001-40000 
Holding Registers 40001 - 50000 

0 - 9999 (Logical-10001) 

0 - 9999 (Logical-30001) 

0 - 9999 (Logical-40001) 

The product MSF menu column show the menu number on the PPU (Parameter Presentation Unit) for the parameter. 
For more information on any parameter/function, see Instruction Manual MasterStart MSF Softstarter. 
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3.8 Coil status list 
Table . oil status list 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 

menu 

1 0 Alarm reset 0->1 = Reset 

2 1 Run /-Stop Stop=0, Run=1 

5 4 Auto-set monitor 0->1 = Auto-set 089 

6 5 
Reset power con- 
sumption 0->1 = Reset 206 

26 25 Pump control Off, on; off=0, on=1 022 

27 26 Full voltage start 
D.O.L. Off, on; off=0, on=1 024 

28 27 By pass Off, on; off=0, on=1 032 

29 28 Power factor control 
PFC 

Off, on; off=0, on=1 033 

30 29 Motor PTC input No, yes; no=0, yes=1 071 

31 30 Run at single phase 
input failure No, yes; no=0, yes=1 101 

32 31 Run at current limit 
time-out No, yes; no=0, yes=1 102 

33 32 Jog forward from 
keyb. enable No, yes; no=0, yes=1 103 

34 33 Jog reverse from keyb. 
enable No, yes; no=0, yes=1 104 

35 34 Phase reversal alarm Off, on; off=0, on=1 088 
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3.9 Inril+ status list 

Table 29 Input status list 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 

menu 

10001 0 Locked keyboard 
info 0=Unlocked, 1=Locked 221 

10002 1 Extended start 
ramp time No, yes; no=0, yes=1 S05 

10003 2 Pre-Alarm status 0=No Pre-Alarm, 
1=Pre-Alarm 

10004 3 Max Pre-Alarm 
status 

0=No Pre-Alarm, 
1=Pre-Alarm 

10005 4 Min Pre-Alarm 
status 

0=No Pre-Alarm, 
1=Pre-alarm 
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3.10 Input register list 
Table 30 Input register list 

Modbus 
logial 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

30001 0 Power consumption high word 0-2E9 Wh,1Wh<->1 205 

30002 1 Power consumption low word 205 

30003 2 Electrical power high word 0-+-2E9 W,1 W<->1 S51 

30004 3 Electrical power low word S51 

30005 4 Output shaft power high word 0-+-2E9 W,1 W<->1 203 

30006 5 Output shaft power low word 203 

30007 6 Operation time high word 0.1 days <->1 208 

30008 7 Operation time low word 0.1 days <->1 208 

30011 10 Shaft torque high word 0- +-2E8 Nm, 0.1Nm 
<-> 1 

207 

30012 11 Shaft torque low word .. 207 

30017 16 Software version 
r23 -> r = release, 
Bit 15-14 = 0,0 
LB =23 

30018 17 Software variant v001 -> HB=0, LB=01 

30019 18 Current 0-6553.5A, 0.1A<->1 005 

30020 19 Phase 1 current 211 

30021 20 Phase 2 current ., 212 

30022 21 Phase 3 current " 213 

30024 23 Line main voltage 1 202 

30025 24 Line main voltage 1 
.. 214 

30026 25 Line main voltage 2 " 215 

30027 26 Line main voltage 3 II 216 

30028 27 Product type number 1-19 See description 
in 3.12.1. 

30029 28 Control start by / Control 
mode 

1= Keyboard 
2= Remote 
3= Serial comm. 

006 

30031 30 Serial comm. unit address 1-247 111 
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Table 30 I ;put register list (continuing) 

Modbus 
logial 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

30032 31 Serial comm. baudrate 2400-38400 Baud, 
100 Baud < -> 1 112 

30033 32 Serial comm. parity 0 .- parity 
1=Even parity 113 

30034 33 Serial comm. contact broken 0-2 See description in 
3.12.2. 114 

30035 34 Actual parameter set 1-4 

30036 35 Shaft power % -200% -+200% 
1%<-> 1 090 

30037 36 Cooler temperature - 30.0 100.0°C 
0.1°C <-> 1 

30041 40 Operation mode 1-7 See description-in 
3.12.3. 

30042 41 Operation status 1-11 See description 
in 3.12.4. 

30047 46 Used thermal capacity 0-150 %, 073 
30048 47 Power factor 0.00-1.00,0.01<->1 204 
30049 48 Current ratio 80 -150%, 1%<->1 
30050 49 Voltage ratio 50 -150%, 1%<->1 F12 

30051 50 Phase sequence 
0-2 
0 = None, 
1 = RST, 
2 = RTS 

087 

30052 51 Emotron product 1=VFB/VFX, 2=MSF 

30103 102 Trip message 1 0- 16 See descrip- 
tion in 3.12.5. 901 

30106 105 Trip message 2 See trip message 1. 902 

30109 108 Trip message 3 See trip message 1. 903 

30112 111 Trip message 4 See trip message 1. 904 
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Table 30 Input register list (continuing) 

Moi 
no 

Function/Name Range/Unit 
oduct 
VISF 

menu 
Modbus 

logial 
no 

30115 114 Trip message 5 See trip message 1. 905 

30118 117 Trip message 6 See trip message 1. 906 

30121 120 Trip message 7 See trip message 1. 907 

30124 123 Trip message 8 See trip message 1. 908 

30127 126 Trip message 9 See trip message 1. 909 

30130 129 Trip message 10 See trip message 1. 910 
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3.11 Hold- register list 
Table 31 Holding register li 

Modbus 
logical 

no 

Modo bus 
n 

Function/Name Range/Unit 
Product 

MSF 
menu 

40001 0 Nominal motor voltage 200.0-700.0V 
0.1V<->1 041 

40002 1 Nominal motor frequency 50-60Hz 1Hz<->1 046 

40003 2 Nominal motor current 25 %- 150% Insoft in 
Amp.0.1A<->1 042 

40004 3 Nominal motor speed 500 - 3600 Rpm 
Bit15=0->1rpm<->1 044 

40005 4 Nominal motor power 

25% -150% Pnsoft in 
W; 
Bit15=0->1W<->1 
Bit15=1->100W<->1 

043 

40006 5 Nominal motor cos phi 
50-100, Cos phi = 
1.00 <-> 100 045 

40013 12 Start delay monitor 1-250sec,1sec<->1 091 

40014 13 Max alarm response delay 0.1-25.0sec 0.1s->1 093 
40015 14 Max alarm limit 5-200% Pn 1%<->1 092 
40017 16 Max pre-alarm 5-200% Pn 1%<->1 094 
40018 17 Min alarm response delay 0.1-25.0sec 0.1s<->1 099 
40019 18 Min alarm limit 5-200% Pn 1%<->1 098 

40020 19 Min pre-alarm response 
delay 0.1-25.0sec 0.1s<->1 097 

40021 20 Min pre-alarm 5-200% Pn 1%<->1 096 

40022 21 Parameter set 
0 = External input 

selection 
1-4 = Par. set 1-4. 

061 

40023 22 Relay 1 
1-3 See description in 
3.12.6. 051 

40024 23 Relay 2 
1-4 See description in 
3.12.7. 052 

40028 27 Anln 1, setup 

0= OFF, No remote 
analogue control. 
1= 0-10V/0-20mA 
2= 2.10V/4-20mA 

023 
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Inez 

Table 31 Holding leg ster list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

40037 36 An Out 1, function 1- 3 See description in 
3.12.8. 

055 

40038 37 An Out 1, setup 

0= OFF, No analogue 
output. 
1= 0-10V/0-20mA 
2= 2-10V/4-20mA 

054 

40040 39 An Out 1, scaling 5 - 150% 1% <-> 1 056 

42001 2000 Initial voltage at start 25-90% U, 1% Un<->1 001 

42002 2001 Start time ramp 1 1-60sec, 1 sec<->1 002 
42003 2002 Step down voltage at stop 100-40% U,1% Un<->1 003 

42004 2003 Stop time ramp 1 Off,1-120sec, ls<->1 004 
42005 2004 Initial voltage start ramp 2 30-90% U, 1% Un<->1 011 
42006 2005 Start time ramp 2 Off,1-60sec, lsec< ->1 012 

42007 2006 Step down voltage stop 
ramp 2 

100-40% U, 
1% Un<->1 013 

42008 2007 Stop time ramp 2 Off,1-120sec, 1s<->1 014 

42009 2008 Initial torque at start 0-200% Tn,1% Tn<->1 016 

42010 2009 End torque at start 50-200% Tn, 
1% Tn<->1 017 

42011 2010 Torque control 

Off = Torque control 
OFF 
1 = Linear 

characteristic. 
2 = Square 

characteristic. 

025 

42012 2011 Voltage ramp with current 
limit 

Off, 150-500% In 
1% In<->1 020 

42013 2012 Current limit at start Of f, 150-500% In 
1% In<->1 021 

42014 2013 DC-Brake current limit 100-300% In 
1% In<->1 035 

42015 2014 DC-Brake active time Off, 1-120sec, 1s<->1 034 

42016 2015 Torque boost current limit 300-500% In 
1% In<->1 031 

42017 2016 Torque boost active time 
Off, 
0.1s0.1-2.0sec ec<->1 

030 
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Table 31 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
MSF 
menu 

42018 2017 Slow speed digital input Off, 1-100 edges, 1 
edge<->1 036 

42019 2018 Slow speed torque 10-100, 10 <->10 037 
42020 2019 Slow speed time at start Off, 1-60sec, ls<->1 038 
42021 2020 Slow speed time at stop Off, 1-60sec, 1s<->1 039 
42022 2021 Slow speed DC-Brake time Off, 1-60sec, 1s<->1 040 
42023 2022 Motor thermal protection 

class Off, 2-40sec, 1s<->1. 072 
42024 2023 Starts per hour limitation Off, 1-90/hour, 1<->1 074 
42025 2024 Locked rotor alarm Off, 0.1-10.0set 

0.1 sec<->1 075 
42026 2025 Voltage unbalance alarm 5-25% Un, 1%,Un<4-s1. 081 
42027 2026 Response delay voltage 

unbal. Off,1-60sec, fsec<->1 082 

42028 2027 Over voltage alarm 100-150% Un 
1% Un<->1 083 

42029 2028 Response delay over voltage Off, 1-60sec, 1s<->1 084 
42030 2029 Under voltage alarm 75-100% Un 

1% Un<->1 085 

42031 2030 Response delay under volt- 
age 

Off, 1-60sec, 
lsec < ->1 086 

42032 2031 Reset to factory settings No, yes; no=0, yes=1 199 
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3.12 Parameter description MSF 
The N BUS logical number inside brackets. 

For ....ire information on any parameter/function, 
Instruction Manual Master Start MSF Softstarter. 

3.12.1 Softstarter type (30028). 

Table 32 Softstarter type 

1 MSF-017 2 MSF-030 3 MSF-045 4 MSF-060 5 MSF-075 6 MSF-085 

7 MSF-110 8 MSF-145 9 MSF-170 10 MSF-210 11 MSF-250 12 MSF-310 

13 MSF-370 14 MSF-450 15 MSF-570 16 MSF-710 17 MSF-835 18 MSF-1000 

19 MSF-1400 

3.12.2 Serial comm. contact broken (30034). 

Table 33 Serial comm. contact broken 

0 No action when communication is lost. 

1 Stop and alarm after 15 sec. when communication is 
lost. 

2 
Continue and alarm after 15 sec. when communication 
is lost. 

Communication is considered lost if no request is made to this 
unit within 15 sec. 
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3.12.3 Operation mode (30041). 

1 )ge control. 

2 Torque control. 

3 Current limit control. 

4 Ramp with current limit control. 

5 Pump application. 

6 Analogue input voltage control. 

7 Direct On Line start. 

3.12.4 Operation status (30042). 

1 Stopped. 

2 Stopped with alarm condition. 

3 Run with alarm condition. 

4 Run acceleration. 

5 Run full voltage. 

6 Run deceleration. 

7 Run by passed. 

8 Run power factor control. 

9 Run DC brake. 

10 Run at slow speed forward. 

11 Run at slow speed reverse. 
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3.12.5 Alarm (30103). 

1 Phase input failure Fl 

2 Motor protection, overload F2 

3 Soft start overheated F3 

4 Current limit timeout F4 

5 Locked rotor F5 

6 Above max power limit F6 

7 Below min power limit F7 

8 Voltage unbalance F8 

9 Over voltage F9 

10 Under voltage F10 

11 Starts/hour exceeded F11 

12 Shorted thyristor F12 

13 Open thyristor F13 

14 Motor terminal open F14 

15 Serial comm. broken F15 

16 Phase reversal alarm F16 

3.12.6 Relay Indication K1 (40023). 

1 Indicates 'Operation'. 

2 Indicates 'Full voltage'. 

3 Indicates 'Pre alarm'. 
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3.12.7 Relay Indication K2 (40024). 

1 Indicates 'Operation'. 

2 Indicates 'Full voltage'. 

3 Indicates 'Pre alarm'. 

4 Indicates 'DC-brake function is chosen'. 

3.12.8 Analogue output value (40037). 

1 RMS current (range 0 - 5(1n). 

2 
Main input RMS voltage 
(range 0 - 532V). 

3 Output shaft power (range 0 - 2(Pn). 

3.12.9 Reset to factory setings (42032) 
Reset to factory settings from serial communication will have 
the same effect as if it was done from the PPU keyboard, except 
for one parameter. The control mode (menu 006) will remain in 
3 (serial comm. control) instead of being set to the default value 
2 (remote control). 
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3.13 Performance 
It is important to configure the communication master accord- 
ing to the slave performance/restrictions. The total message size 
must not exceed 64 bytes. 
Max number of registers at a time is limited to 25 (both for read 
and write). 

Max 2 requests per sec. to reduce system disturbance. 
Min 1 request per 15 sec. to avoid serial comm. contact bro- 

ken alarm. 

3.13.1 MSF response delay 
The read function codes (1 - 4), will have a maximum delay of 
250 ms. 

Table 34 Response delay table for setting (forcing) registers 

Modbus 
logical nr 

Parameter 
Response delay/ 

recommended time 
out 

40001-40006 Nominal motor data 500 ms/data 

42032 Reset to factory set- 
tings 3.5 sec 

Other registers 250 ms 
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4. INVERTER VFB/VFX DATA 

4.1 Installation bookshelf types 
Fig. 13 shows the parts of the MODBUS RTU option. 

Flat cable to the 
control board. 

MODBUS RTU option 
module. 

RS232sub d 9-pole 
connector. 

RS485 4-pole connector 
and counter piece. 

Fig. 13 MODBUS RTU option card. 

WARNING! Opening the inverter. Always switch off 
the mains voltage before opening the inverter and 

wait at least 5 minutes to allow the buffer 
capacitors to discharge. 

Remove first the lid on the top side of the inverter. Mount the 
option card according to the sequence in Fig. 14. 
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4.1.1 Mounting option card 

1) 
Remove the 
original lid 
before install- 
ing the option 
card. 

4) 
Use tiewrap 
for strain 
relief 

I 

2) 
- - Mount the 3 

. screws in their 
position 

3) 
Mount the flat cable 
between the option card 
and the control board 
Either of the two 
connectors on the option 
card can be used 

Fig. 14 Installation of the option card in VFB. 

111417,1M. 

Fig. 15 Mounting of option card from above in VFB. 
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4.2 Installation of VFX types 

NOTE! Pictures are under construction, to be defined. 

4.3 RS485 Multipoint network 
The RS485 port (see Fig. 13) is used for multi point communi- 
cation. A host computer (PC/PLC) can address (master) maxi-- 
mum 247 slave stations (nodes). See Fig. 16. 

BUS 
MASTER 

RS485 

VFB 

Id 1 

MSF 

Id 2 

VFX 

Id 3 

F10 

Fig. 16 RS 485 multipoint network 

4.3.1 RS485 connection 

Table 35 RS485 pinning 

RS485 pin Function 

1 Ground 

2 A-line 

3 B-line 

4 PE 

The connector is a 4-pole male connector. The wiring should 
be done according to Fig. 17. 
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Shield Shield 

Connection to Modbus 
RTU Host PC/PLC 

Male connectors on 
Modbus RTU option cards 

Fig. 17 RS485 wiring 

4.3.2 RS485 termination. 
The RS485 network must always be terminated, to avoid trans- 
mission problem. The termination must take place at the end of 
the network. In finure 5 this means that the termination must 
take place at the slave 2 unit. 

Switch S1 (see Fig. 4) sets the termination ON or OFF as 
indicated in the Fig. 18 and Fig. 19, 

Fig. 18 Termination is OFF 

Fig. 19 Termination is ON 

NOTE! Physical connection can be either RS232 or RS485, not both 
on the same time. 
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4.4 RS232 point to point network 
The RS232 p used for point to point communication as a 
master slave. See tig Fig. 20. 

PC 32 Emotron product 

F13 

Fig. 20 RS232 point to point network 

4.4.1 RS232 connection 

Table 36 RS232 pinning 

RS232 pin Function 

2 TX from module 

3 RX to module 

5 Ground 

4.4.2 RS232 wiring 
The RS232 port consists of a sub-D 9 pole female connector. 
The wiring should be done acc. to Fig. 20. 

NOTE! Use an 1:1 cable WITHOUT a pin 2-3 crossing. 

Fig. 21 RS232 wiring 
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NOTE! Physical connection can be either RS232 or RS485, not both 

on the same time. 

4.5 Set-up Communication Parameters 
for frequency inverter VFB/VFX 

The following parameters have to be set-up: 
- Unit address. 
- Baud rate. 

Serial comm. unit address[262] 

262 Address 
Stp 1 

Default: 1 

Range 1-247 

This parameter will select the unit address. 

Serial comm. baud rate[261] 

'261 Baudrate 
Stp 9600 

Default: 9600 

Range 2400, 4800, 9600, 19200, 38400 

This parameter will select the baudrate. 
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4.6 Frequency inverter VFB/VFX in serial 
comm Control Mode 

The serial comm link will have access to all parameters in the 
VFB/VFX inverter. If a valid setting for a parameter is received 
over the serial link that parameter will be accepted and changed. 
This means that the control panel and serial comm can be used 
in parallel. There are some limitations of writing data when the 
inverter is started, see manual for further information. The only 
parameters that can't be used in parallell is start/stop and refer- 
ence values, see 4.5. 

Ref control 
To be able to use the serial comm as a source fOr the speed or 
torque reference menu 212 has to be set to Comm or Comm/ 
DigIn1. See Instruction Manual VFB/VFX for further descrip- 
tion. 

212 Ref Control 
Stp Comm 

Default: Remote 

Range 
Remote, keyboard, Comm, Rem/ 
Diglnl,or Comm /Diglnl 

This parameter will select reference source 

Run/Stp ctrl 
To be able to use the serial comm as a source for starting and 
stopping the inverter menu 213 has to be set to Comm or 
Comm/Diglnl. See Instruction Manual VFB/VFX for further 
description. 

213 Run/Stp Ctrl 
Stp Comm 

Default: Remote 

Range 
Remote, keyboard, Comm, Rem/ 
Dig In1, or Comm /Diglnl 

This parameter will select run/stop source 
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4.7 Parameter List 
Lol number is often used to give a parameter ; ique 
nunwei. But it is not the logical number inside 
MODBUS message. 

The following table explains the relations between logical 
numbers and actual numbers inside MODBUS messages. 

Table 37 Parameter type 

Parameter type 
Modbus 
logical 

numbers 
Modbus actual numbers 

Coil Status 1 - 10000 0 - 9999 (Logical-1) 

Input Registers 
30001 - 

40000 0 - 9999 (Logical-30001) 

Holding Registers 
40001 - 

50000 0 - 9999 (Logical -40001). 

The product VFB/VFX menu column show the menu number 
on the control panel for the parameters. 

For more information on any parameter/function, see 
Instruction Manual VFB/VFX. 
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4.8 Coil status list 
Table 38 Coil sta. 

Modbus 
logical no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 
1 0 Alarm reset 0->1 = Reset 
2 1 

_ 
Run I-Stop Stop =O, Run=1 

2 

4 3 

5 4 

6 5 

7 6 

8 7 

10 9 

11 10 

12 11 

13 12 

14 13 

15 14 

16 15 

17 16 

18 17 

19 18 

20 19 

30 29 

un Right 1=Run R 

Run Left 1=Run L 

Auto-set monitor 0->1 = Auto-set 815 
Reset power con- 
sumption 0->1 = Reset 6F1 

Reset Run-Time 0->1 = Reset 6D1 
Reset Trip Log 0->1 = Reset 760 

Auto-restart, Over- 
temp trip 

Off, on; off=0, 
on=1 242 

Auto-restart, 12t 
Off, on; off=0, 
on=1 243 

Auto-restart, 
Overvolt D 

Off, on; off=0, 
on=1 244 

Auto-restart, 
Overvolt G 

Off, on; off=0, 
on=1 245 

Auto-restart, 
Overvolt L 

Off, on; off=0, 
on=1 246 

Auto-restart, PTC 
Off, on; off=0, 
on=1 247 

Auto-restart, 
External trip 

Off, on; off=0, 
on=1 248 

Auto-restart, 
Phase loss motor 

Off, on; off=0, 
on=1 249 

Auto-restart, 
Alarm 

Off, on; off=0, 
on=1 24A 

Auto-restart, 
Locked rotor 

Off, on; off=0, 
on=1 24B 

Auto-restart, 
Power fault 

Off, on; off=0, 
on=1 24C 

Motor PTC input no, yes; no=0, 
yes=1 271 
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4.9 Input register list 

Table 39 Input register list 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

30001 0 Power consumption high 
word 

0-2E9 Wh, 1 Wh<->1 6F0 

30002 1 
Power consumption low 
word 

6F0 

30003 2 Electrical power high word 0 -+ -2E9 W, 1 W<->1 640 

30004 3 Electrical power low word 640 

30005 4 
Output shaft power high 
word 

0 - + - 2E9 W, 
1 W<->1 

630 

30006 5 
Output shaft power low 
word 

630 

30007 6 Operation time high word 0 - 65535 h, 1 h<->1 600 

30008 7 Operation time low word 0 - 59 Min, 1 min < ->1 6D0 

30009 8 Mains time hour 0 - 65535 h, 1 h<->1 6E0 

30010 9 Mains time min 0 - 59 Min, 1 min<->1 6E0 

30011 10 Shaft torque high word 
0- +-2E8 Nm, 
0.1Nm <->1 

620 

30012 11 Shaft torque low word 620 

30013 12 Process speed high word 
11 <2- >E810Ropom , 6G0 

30014 13 Process speed low word 6G0 

30015 14 Shaft speed high word 0-2E8 rpm,1 rpm<->1 610 

30016 15 Shaft speed low word 610 

30017 16 Software version 

V1.23 -> Release 
Bit 15-14= 0,0 
Bit 13-8=1, 
LB =23 See 4.11. 

920 

30018 17 Option/variant version 
OPT V2.34 -> 
HB = 2, 
LB =34 

920 

30019 18 Current 0-6553.5 A, 0.1A <-> 1 650 

30023 22 Output voltage 0-6553.5 V, 0.1V<->1 660 

30028 27 Product type number See description in 4.11. 910 
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Table 39 It put register list (continuing) 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

30029 28 Control start by / Control 
mode 

0=Remote, 
1=Keyboard, 
2=Serial comm 

30030 29 Control ref by 
0=Remote 
1=Keyboard 
2=Serial comm 

30031 30 Serial comm. unit. address 1-247 262 

30032 31 Serial comm. baudrate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

261 

30035 34 Actual parameter set 
0-3; 
0= A, 2=C, 
1=B 3=D 

3XX 

30036 35 Shaft torque % -400%-+400% 1%<->1 620 

30037 36 Cooler temperature 0.1°C<->1 
-40.0-+100.0°C, 690 

30038 37 Frequency 0-2000. z, 0H 
0.1Hz<->1 670 

30039 38 DC-link voltage 0-1000V, 0.1V<->1 680 

30040 39 Warning 0-31 See description in 
4.11.3. 6H0 

30043 42 Digital input status See desc in ti description 
4.11.6. 6B0 

30044 43 Analog input status 1 -100 -+100%, 1%<->1 6C0 

30045 44 Analog input status 2 -100 -+100%, 1%<->1 6C0 

30046 45 Param_version For internal use 

30052 51 Emotron product 1=VFB/VFX, 2=MSF 

30101 100 Trip time 1 h 0-65535 h, 1h<->1 710 
30102 101 Trip time 1 min 0-59 Min, 1 min<->1 710 

30103 102 Trip message 1 
0-31 See description in 
4.11.3. 710 

30104 103 Trip time 2 h 0-65535 h, 1h<->1 720 

30105 104 Trip time 2 min 0-59 Min, 1 min<->1 720 
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Table 39 Input register ist (continuing) 

Modbus 
logical 

no 

I us 
no 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

30106 105 Trip message 2 See trip message 1. 720 

30107 106 Trip time 3 h 0-65535 h, 1h<->1 730 

30108 107 Trip time 3 min 0-59 Min, 1 min<->1 730 

30109 108 Trip message 3 See trip message 1. 730 

30110 109 Trip time 4 h 0-65535 h, 1h<->1 740 

30111 110 Trip time 4 min 0-59 Min, 1 min<->1 740 

30112 111 Trip message 4 See trip message 1. 740 

30113 112 Trip time 5 h 0-65535 h, 1h<->1 750 

30114 113 Trip time 5 min 0-59 Min, 1 min<->1 750 

30115 114 Trip message 5 See trip message 1. 750 

30116 115 Trip time 6 h 0-65535 h, 1h<->1 760 

30117 116 Trip time 6 min 0-59 Min, 1 min<->1 760 

30118 117 Trip message 6 See trip message 1. 760 

30119 118 Trip time 7 h 0-65535 h, 1h<->1 770 

30120 119 Trip time 7 min 0-59 Min, 1 min<->1 770 
30121 120 Trip message 7 See trip message 1. 770 

30122 121 Trip time 8 h 0-65535 h, 1h<->1 780 

30123 122 Trip time 8 min 0-59 Min, 1 min<->1 780 
30124 123 Trip message 8 See trip message 1. 780 
30125 124 Trip time 9 h 0-65535 h, 1h<->1 790 
30126 125 Trip time 9 min 0-59 Min, 1 min<->1 790 

30127 126 Trip message 9 See trip message 1. 790 

30128 127 Trip time 10 h 0-65535 h, 1h<->1 7A0 

30129 128 Trip time 10 min 0-59 Min, 1 min<->1 7A0 

30130 129 Trip message 10 See trip message 1. 7A0 
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4.10 Holding register list 
Table 40 Holding register list 

Modbus 
logical 

no 

Modbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 
40001 0 Nominal motor voltage 100.0-700.0V 222 
40002 1 Nominal motor frequency 50-300Hz 223 
40003 2 Nominal motor current 25% l_nom-3200.0A 224 

40004 3 Nominal motor speed 
100-18000 rpm 
Bit15=0->lrpm<->1 
Bit15=1->10Orpm<->1 

225 

40005 4 Nominal motor power 
1-32767001N 
Bit15=0->1W<->1 
Bit15=1->100W<->1 

221 

40006 5 Nominal motor cos phi 50-100, cos phi =1.00<->100 226 

40007 6 Motor ventilation 
0=Off, 
1=Se lf, 
2=Forced 

227 

40008 7 Remote input level edge 0=Level, 
1=Edge 215 

40009 8 Encoder pulses 5-32767 pulses/rev 252 

40010 9 Encoder enable 0=Off 
1=On 251 

40011 10 Aarm select 
0=Off, 
1= Max, 
2=Min, 
3=Min+max 

811 

40012 11 Ramp enable 0= Off, 
1=On 812 

40013 12 Start delay monitor 0-3600sec 813 

40014 13 Max alarm response 
delay 0.1- 90.0sec 814 

40015 14 Max alarm limit 0-400% Tn 816 
40017 16 Max pre-alarm 0-400% Tn 817 
40018 17 Min alarm response delay 40014 is used for all delays 
40019 18 Min alarm limit 0-400% Tn 818 

40020 19 Min pre-alarm response 
delay 40014 is used for all delays 

40021 20 Min pre-alarm 0-400% Tn 819 
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Table 40 Holding register list (continuing) 

Modbus 
logical 

no 

Modbus 
no 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

40022 21 Parameter set 

0=A, 4 =D13, 
1=8, 5= D13 +4, 
2=C, 6=Comm 
3=D, 

234 

40023 22 Relay 1 
0-21 See description in 
4.11.4. 

451 

40024 23 Relay 2 
0-21 See description in 
4.11.4. 452 

40025 24 Relay 3 Not defined yet. 

40026 25 Relay 4 Not defined yet. 

40027 26 Anln 1, function 
0=Off, 
1=Speed, 
2=Torque 

411 

40028 27 Anln 1, setup 
0=0-10V/0-20mA 
1=2-10V/4-20mA 
2=User defined 

412 

40029 28 Anln 1, offset -100% - +100% 1% <-> 1 413 

40030 29 Anln 1, gain -4.00 - +4.00, 0.01 <-> 1 414 

40031 30 Anln 1, bipolar 0=Off, 
1=On 

415 

40032 31 An In 2, function 
0=Off, 
1=Speed, 
2=Torque 

416 

40033 32 An In 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

417 

40034 33 An In 2, offset -100% - +100% 1% <-> 1 418 

40036 35 An In 2, bipolar 0=Off, 
1=On 

41A 

40037 36 An Out 1, function 

0=Torque, 
1=Speed, 4=Current, 
2=Shaft power, 5=El.power, 
3=Frequency, 6=Outp.voltage 

431 

40038 37 An Out 1, setup 
0=0-10V/0-20mA 
1=2-10V/4-20mA 
2=User defined 

432 

40039 38 An Out 1, offset -100% - +100% 1% <-> 1 433 

40040 39 An Out 1, gain -4.00 - +4.00 0.01 <-> 1 434 
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Table 40 Holding rey'ster list (continuing) 

Modbus 
logical 

no 

Mo dbus 
no Function/Name Range/Unit 

Product 
VFB/VFX 

menu 

40041 40 An Out 1, bipolar 0=Off, 
1=On 435 

40042 41 An Out 2, function . 

0=Torque, 4=Current, 
1=Speed, 5= El.power, 
2=Shaft power, 6=Outp. 
3=Frequency, voltage 

436 

40043 42 An Out 2, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

437 

40044 43 An Out 2, offset -100% - +100% 1% <-> 1 438 
40045 44 An Out 2, gain -4.00 - +4.00, 0.01 <-> 1 439 

40046 45 An Out 2, bipolar 0=Off, 
1=On 43A 

40047 46 An Out 3, function 

0=Torque, 4=Current, 
1=Speed, 5= El.power, 

power, 6=Outp 
3=Frequency, voltage 

40048 47 An Out 3, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

40049 48 An Out 3,offset -100% - +100% 1% <-> 1 

40050 49 An Out 3, gain -4.00 - +4.00, 0.01 <-> 1 

40051 50 An Out 3, bipolar 0=Off, 
1=On 

40052 51 An Out 4, function 

0=Torque, 4=Current, 
1=Speed, 5= El.power, 

power, 6=Outp 
3=Frequency, voltage 

40053 52 An Out 4, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 

40054 53 An Out 4, offset -100% - +100% 1% <-> 1 

40055 54 An Out 4, gain -4.00 - +4.00, 0.01 <-> 1 

40057 56 An Out 5, function 

0=Torque, 4=Current, 
1=Speed, 5= El.power, 

power, 6=Outp 
3=Frequency, voltage 

40058 57 An Out 5, setup 
0=0-10V/0-20mA, 
1=2-10V/4-20mA, 
2=User defined 
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Table 40 Holding register list (continuing) 

Modbus 
logical 

no 

i Mon 
o 

Function/Name Range/Unit 
Product 

VFB/VFX 
menu 

40059 58 An Out 5, offset -100% - +100% 1% <-> 1 

40060 59 An Out 5, gain -4.00 - +4.00, 0.01 <-> 1 

40061 60 An Out 5, bipolar 
0=Off, 
1=0n 

41001 1000 Comm, ref 100% <-> 0x2000 

41002 1001 Operation.drive mode 
0=Speed, 
1=Torque, 
2=V/Hz 

211 

41003 1002 Operation.ref ctrl 
0=Remote, 
1=Keyboard, 
2=Comm 

212 

41004 1003 Operation.run stop ctrl 

0=Remote, 3= Rem /diginl, 
1=Keyboard, 4 =Comm/ 
digin1 
2=Comm, 

213 

41005 1004 Operation.rotation 0=R+L, 1=R, 2=L 214 

41006 1005 Utility.auto restart mask 16-bit mask 

41007 1006 Utility.auto restart 0-10 241 

41008 1007 Digln 1 
0-11 See description in 
4.11.6. 

421 

41009 1008 Digln 2 
0-11 See description in 

4.11.6. 
422 

41010 1009 Digln 3 
0-11 See description in 
4.11.6. 

423 

41011 1010 Digln 4 
0-11 See description in 
4.11.6. 

424 

41014 1013 DigOut 1 
0-21 See description in 
4.11.4. 

441 

41015 1014 DigOut 2 
0-21 See description in 
4.11.4. 

442 

41018 1017 Crio enable 
0=Off, 
1=On 

281 

41019 1018 Crio control 
0=4-Speed, 
1=3-pos, 
2=Analogue 

282 
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Table 4.0 Holding register list (continuing) 

Modbus 
logical 

no 

us Mono Fu....-VName Range/Unit 
Prod 
VFB/.., 

menu 

41020 1019 Crio relay 1 
0-21 See description tion in 
4.11.4. 283 

41021 1020 Crio relay 2 0-21 See description tion in 
4.11.4. 284 

41022 1021 Process unit 
0=None, 3=m/s, 
1=rpm, 4=/min, 
2=%, 5=/hr 

6G1 

41023 1022 Process scale 0-10.000, 0.0001 <=> 1 6G2 

41024 1023 Multiple display 1 

0=Speed, 6=Frequency, 
1=Torque, 7=DC voltage, 
2=Shaft power,8=Temp, 
3=EI power, 9=Drive 
4=Current, status, 
5=Voltage, 10=Process ... 

speed 

110 

41025 1024 Multiple display 2 See 41024 120 

41026 1025 Utility language 
0=English, 3=Dutch, 
1=German, 4=French 
2=Swedish, 

231 

41027 1026 Utility keyboard locked 0=Unlocked, 1=Locked 232 
41028 1027 Serial corn. address 1-247 262 

41029 1028 Serial corn. Baud-rate 
1=2400, 4=19200, 
2=4800 5=38400 
3=9600, 

261 

41030 1029 Serial corn. parity 0=None 

41032 1031 MVB card on/off 0=Off, 
1=On 291 
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Table 41 Parameter set A 

... ... VFB/VFX 
Parameter set A 

... *** 

41101 1100 Acceleration time 0.00-3600.00 See description in 4.11.7 311 

41102 1101 Deceleration time 0.00-3600.00 See description in 4.11.7 313 

41103 1102 Q-stop time 0.00-3600.00 See description in 4.11.7 31B 

41104 1103 Acceleration shape 
0=1=S-cur 

e 
312 

41105 1104 Deceleration shape 
Li, 0=1=S-curnearve 314 

41106 1105 Q-stop shape 0=Linear 

41111 1110 Wait before brake 
time 

0.00-3.00, 0.01s<->1 319 

41112 1111 Vector brake 
0=Off, 
1=On 

31A 

41113 1112 Spinstart 
0=Off, 
1=On 

31C 

41114 1113 Motor pot function 
0=Volatile, 
1=Non-volatile 

325 

41115 1114 Minspeed mode 
0=Scale, 
1=Limit, 
2=Stop 

323 

41116 1115 Minimum speed 
- 0 Maximum speed, 

see description in 4.11.7 
321 

41117 1116 Maximum speed 
Minimum speed-2*motor sync speed, 
see description in 4.11.7 

322 

41118 1117 Preset speed 1 
0-2*Motor sync speed, 
see description in 4.11.7 

326 

41119 1118 Preset speed 2 
0-2*Motor sync speed, 
see description in 4.11.7 

327 

41120 1119 Preset speed 3 
02 *Motor sync speed, 
see description in 4.11.7 

328 

41121 1120 Preset speed 4 
0-2*Motor sync speed, 
see description in 4.11.7 

329 

41122 1121 Preset speed 5 
0-2*Motor sync speed, 
see description in 4.11.7 

32A 

41123 1122 Preset speed 6 
0-2*Motor sync speed, 
see description in 4.11.7 

32B 

41124 1123 Preset speed 7 
0-2*Motor sync speed, 
see description in 4.11.7 

32C 
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Table 41 Parameter set A (continuing) 

... .** VFB/VFX 
Parameter set A 

... ... 

41125 1124 Skip speed 1 Low 
0-2*Motor sy speed, sync sp , 

see description in 4.11.7 32D 

41126 1125 Skip speed 1 High 02 *Motor sync nc 
see description in 4.11.7 32E 

41127 1126 Skip speed 2 Low 0-2*Motor sy eld sync sp , 

see description in 4.11.7 32F 

41128 1127 Skip speed 2 High 
0-2*Motor sync speed, 
see description in 4.11.7 32G 

41129 1128 Jog speed 0-±2*Motor sync speed, 
see description in 4.11.7 32F 

41130 1129 Maximum torque 0-400%, 1%<-> 1 or I_max /motor In 331 

41131 1130 Speed P gain 0.1-30.0, 0.1<->1 342 

41132 1131 Speed I time 0.01-10.00s, 0.01s<->1 343 

41133 1132 Flux optimization 0=Off, 
1=On 344 

41134 1133 PID-controller 
0=Off, 
1=0n, 
2=Invert 

345 

41135 1134 PID-controller P gain 0.1-30.0, 0.1<->1 346 

41136 1135 PID-controller I time 0.01-300.00s, 0.01s<->1 347 

41137 1136 PID-controller D 

time 0.01-30.00s, 0.01s<->1 348 

41138 1137 Low voltage overr- 
ride 0=Off, 1=On 351 

41139 1138 Rotor locked 0=Off, 1=0n 352 

41140 1139 Motor lost 
0=Off, 
1=Resume, 
2=Trip 

353 

41141 1140 Motor 12t type 
0=Off, 
1=Trip, 
2=Limit 

354 

41142 1141 Motor 12t current 0-150% inverter i_nom, 0.1A<->1 355 

41143 1142 Speed direction 
0=R, 
1=L, 
2=R+L 

324 

41144 1143 Start speed 0 - + -2*Motor sync speed, 
see description i 4.11.7, page 76. 321 
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Table 42 Parameter set B, C and D 

*** *** VFB/VFX Parameter set B *** *** 

41201- 41299 1200-1298 /* Parameter set B */ 
*** *** VFB/VFX Parameter set C *** *** 

41301- 41399 1300-1398 /* Parameter set C */ 
*** *** VFB /VFX Parameter set D *** *** 

41401- 41499 1400-1498 /* Parameter set D */ 
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4.11 Parameter description VFB/VFX 
The MODBUS logical number inside brackets. 

For more information on any parameter/function, see 
Instruction Manual Vectorflux VFB/VFX. 

4.11.1 Inverter software version (30017). 

MSB F E D C B A 9 8 7 6 5 4 3 2 1 0 LSB 

Bit F,E Release Type: 00 Release (V) 

01 Pre release (P) 

10 Beta (B) 

11 Alpha (A) 

Bit D-8 Major version 000000 0 

000001 1 

111110 62 

111111 63 

Bit 7-0 Minor version 00000000 0 

00000001 1 

11111110 254 

11111111 255 

3508h -> 

( 5.08 

INVERTER VFB/VFX DATA 73 

SP273 Denham Street Bracken Ridge SPS Electrical Services OM Manual

Q-Pulse Id TMS967 Active 10/12/2014 Page 177 of 329



4.1.1.2 Inverter type (30028). 

MSC D C B A 9 6 5 4 3 2 1 0 

Bit F,E,D,C,B Reserved for future use 

Bit A Option: 0 w/o Brake chopper 

1 with Brake chopper 

Bit 9,8 Type: 10 FDB 

11 FDX 

Bit 7,6,5 Size: 000 Reserved 

001 Size 1 

010 Size 2 

011 Size 3 

100 Size 4 and 8 

101 Size 5 and 10 

110 Reserved 

111 Size 15 and 20 

Bit 4,3,2 Power: 000 Reserved 

001 1st Power in size 

010 2nd Power in size 

011 3rd Power in size 

100 4th Power in size 

101 5th Power in size 

110 6th Power in size 

111 7th Power in size 

Bit 1,0 Voltage class: 00 230V 

01 400V 

10 500V 

11 690V 

74 INVERTER VFB/VFX DATA 

4.11.3 Warning, Tripmessage 1-10 (30040, 30103, 
30106, a 1, 30112, 30115, 30118, 30121, 
30124, .',30130). 

0=No warning 1=Overtemp 2=Overcurrent 3=Overvolt D 

4=Overvolt G 5=Overvolt L 6=Motor Temp 7=Ext Trip 

8=Spare 9=Max Alarm . 10=Locked Rotor 11=Power Fault 

12 =lnt Error 13=Spare 14=Spare 15=Spare 

16=Overvoltage 17=Low Voltage 18=Overtemp 19=Motor lost 

20=Max Pre-Alrm 21=Min Pre-Alrm 22=Overcurrent 23=Spare 

24=Spare 25=Spare 26=Spare 27=Overvolt L 

28=Min Alarm 29=Spare 30=Spare 31=Spare 

4.11.4 Relay, Digout and CRIO relay 
(40023,40024,41014,41015,41020, 41021).. 

0=Run 1=Stop 2=Acc/Dec 3=At speed 

4=At max speed 5=No Trip 6=Trip 7=Autorst Trip 

8=Limit 9=Warning 10=Ready 11=T=Tlim 
12=1>Inom 13=Brake 14 =Sgnl <Offset 15=Alarm 
16=Pre Alarm 17=Max Alarm 18=Max Pre-Alrm 19=Min Alrm 

20=Min Pre-Alrm 21=Deviation 
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4.11.5 5.x.x Auto restart mask (41006) 

MSB F EDCBA 9 8 7 6 5 4 3 2 1 0 LSB 

Bit 12-15 Spare 

Bit 11 INT ERROR _ 0x0800 

Bit 10 POWER FAULT Ox0400 
Bit 9 LOCKED ROTOR Ox0200 

Bit 8 MON_ALARM Ox0100 

Bit 7 MOTOR LOST Ox0080 

Bit 6 EXT TRIP _ Ox0040 

Bit 5 MOTOR_TEMP Ox0020 

Bit 4 OVER_VOLT_L Ox0010 

Bit 3 OVER_VOLT_G Ox0008 

Bit 2 OVER_VOLT_D 0x0004 
Bit 1 IIT Ox0002 

Bit 0 OVER_TEMP Ox0001 

The corresponding bits should be set to activate the autoreset 
function. To enable auto reset for Int error (bit 11) and locked 
rotor (Bit 9) the value Ox0A00 should be written to the register. 

If the value 0x0123 was read, it indicates that 
MON_ALARM, MOTOR_TEMP, IIT and OVER_TEMP 
are in auto reset mode and all other functions are swithced off. 

4.11.6 Digin (41008,41009). 

O =Off 1=Lim Switch+ 2=Lim Switch - 3=Ext. Trip 

4=AnIn Select 5=Preset Ref 1 6=Preset Ref 2 7=Preset Ref 4 

8=Quick Stop 9=Jog 10=MotPot Up 11=MotPot Down 

12=PS selected! 

4.11.7 Representation of speed. 
Bit15=0<->1rpm<->1 
Biti 5=1 <->10Orpm<->1 
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. F .6.51 VAlta4 ft 

4.12 Performance 
It is important to configure the communication master accord- 
ing to the slave performance/restrictions. 

The total message size must not exceed 64 bytes. 
Max number of registers at a time is limited to 25 (both for read 
and write). 

4.12.1 VFB/VFX response delay 
The response delay for the VFB/VFX will be maximum 8 ms. 
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5. CRC GENERATION 

The CRC is started by first pre-loading a 16-bit register to all 
l's. Then a process begins of applying successive eight-bit bytes 
of the message to the current contents of the register. Only the 
eight bits of data in each character are used for generating the 
CRC. Start and stop bits, and the parity bit, do not apply to the 
CRC. 

During generation of the CRC, each eight-bit character is 

exclusive ORed with the register contents. The result is shifted 
in the direction of the least significant bit (LSB), with a zero 
filled into the most significant bit (MSB) position. The LSB is 

extracted and examined. If the LSB was a 1, the register is then 
exclusive OR-ed with a preset, fixed value. If the LSB was a 0, 
no exclusive OR takes place. 

This process is repeated until eight shifts have been per- 
formed. After the last (eighth) shift, the next eight-bit character 
is exclusive OR-ed with the register's current value, and the 
process repeats for eight more shifts as described above. The 
final contents of the register, after all the characters of the mes- 
sage have been applied, is the CRC value. 

Generation in steps: 
Step 1 Load a 16-bit register with OxFFFF (all l's). Call this 
the CRC register. 
Step 2 Exclusive OR the first eight-bit byte of the message 
with the low order byte of the 16-bit CRC register, putting 
the result in the CRC register. 
Step 3 Shift the CRC register one bit to the right (toward 
the LSB), zero-filling the MSB. Extract and examine the 
LSB. 
Step 4 If the LSB is 0, repeat Step 3 (another shift). If the 
LSB is 1, Exclusive OR the CRC register with the polyno- 
mial value OxA001 (1010 0000 0000 0001) . 

Step 5 Repeat Steps 3 and 4 until eight shifts have been per- 
formed. When this is done, a complete eight-bit byte will 
have been processed. 
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 Step 6 Repeat Steps 2 ... 5 for the next eight-bit byte of the 
message. Continue doing this until all bytes have been proc- 
essed. 
Result The final contents of the CRC register is the CRC 
value. 
Step 7 When the CRC is placed into the message, its upper 
and lower bytes must be swapped as described below. 
Placing the CRC into the Message 
When the 16-bit CRC (two eight-bit bytes) is transmitted in 
the message, the low order byte will be transmitted first, fol- 
lowed by the high order byte - e.g., if the CRC value is 

0x1241. 

Message 

CRC LO 41 

CRC HI 12 

Example of CRC Generation Function 
An example of a C language function performing CRC genera- 
tion is shown on this page. 
The function takes two arguments: 

Unsigned char *puchMsg; A pointer to the message buffer 
containing binary data to be used for generating the CRC. 
Unsigned int usDataLen; The quantity of bytes in the mes- 
sage buffer. 

The function returns the CRC as a type unsigned int. 

Unsigned int CRC16 (unsigned int usDataLen, unsigned 
char *puchMsg) 

CRC GENERATION 79 
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#define CRC_POLYNOMIAL OxA001 
unsigned int crc_reg; 
unsigned char i,k; 
crc_reg = OxFFFF; 
for (i=0 ; i<usDataLen ; i++) 
{ 

crc_reg A= *puchMsg++; 
for (k=0 ; k<8 ; k++) 
{ 

if (crc_reg & Ox0001) 
{ 

crc_reg >>= 1; 

crc_reg A= CRC_POLYNOMIAL; 
} 

else 
crc_reg >>= 1; 

return crc_reg; 

Fig. 22 CRC example. 
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MAXIMIZING UPTIME 

Emotron AB 
Morsaregatan 12 
Box 222 25 
SE-250 24 Helsingborg 
Sweden 
Tel.: +46 42 169900 
Fax: +46 42 169949 
E-mail: info@emotron.se 
Internet: www.emotron.se 
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Data sheet/Instruction 

EXTERNAL PPU - AFTER MOUNTED 
Article nr. 01-2138-00 For MSF 017-1400 for aftermounting 

B. 0 S 
vet 

e. B. B. B. 

< 

START 41I 
STOP PREV NEXT 

ENTER 

4J 
RESET 

The External PPU (Programming and Presentation Unit) is secured with four M4 bolts 
on a cabinet door, in which holes are punched/drilled as indicated in picture 7. When 
installed, the external PPU is used to control the MSF softstarter from a remote location 
such as a door of an electrical panel/cabinet. The original PPU is replaced by a blank PPU 

plate which also comprises a cable connector and LEDS for Running, Start/Stop and Power. This pack- 
age comes with a 3 m long cable for connection between MSF and external PPU. The external PPU 
has the same functionality and front size as the original. 

SWEDISH 

Extern PPU (Programmerings och Presentationsenhet) monteras i en skipsdorr med fyra 
M4 bultar och hilbild enligt skins nr 7. Den anyands for att styra och stilla in MSF mjuk- 
startare nar dessa inte ar forsedda med inbyggd PPU. I dessa fall finns istallet en blank 
PPU. N den blanka PPU'n finns en kontakt samt lysdioder for running, start/stop och 

power. Till denna option Faber det med en kabel som ar 3 m ling for anslutning mellan MSF och extern 
PPU. Extern PPU är lika stor och fungerar pi samma satt som originalet. 

De Externe PPU (Programming and Presentation Unit) wordt met vier M4 bouten op 
een kastdeur bevestigd, waarin de paten zoals aangegeven in fig. 7, zijn geboord/geponst. 
Hij wordt gebruikt om de MSF softstarter to bedienen in plaats van de PPU op de voor- 
zijde, die in dat geval vervangen wordt door een Blank PPU. Deze heeft een kabelaan- 

sluiting en indicatie-LEDs voor run, start/stop en power. Hij wordt geleverd met een 3m lange kabel 
waarmee de externe PPU aangesloten wordt op de MSF. De externe PPU heeft dezelfde functionaliteit 
en afmetingen als de originele. 

GERMAN 

Die externe PPU (Programmierungs- und Prasentationseinheit) wird mit vier M4 Mut- 
tern an einer Schranktiir befestigt, in die vorab Locher gemass Bild 7 gebohrt wurden. 
Die PPU wird zum Steuern und Einstellen des MSF Softstarters benutzt, wenn dieser mit 
keiner eingbauten PPU versehen ist und stattdessen eine Blende hat. Auf der Blende 

befindet sich ein Kontakt mit Leuchtdioden zur Anzeige von running, start/stop und power. Diese 
Option beinhaltet ein 3 m langes Kabel, urn den MSF an eine externe PPU anzuschliessen. Die exteme 
PPU hat die selben Funktionen und Grosse wie das Original. 

El panel de control externo se coloca en el frontal del armario con cuatro tornillos M4, 

DANISH dor MSF desde el exterior del armario y reemplaza al que hay en el frontal del arranca- 
los taladros son como se indica en la foto 7. Este panel se utiliza para controlar el arranca- 

dor, en lugar de este Ultimo hay una placa con el conector y tres leds para running, start/ 
stop y power. Este "Pack" viene con 3m de cable para conexion entre el arrancador MSF 

y el panel exterior. El panel de control externo, tiene la misma funcionalidad y tamafio que el original. 
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SWEDISH 

GERMAN 

Picture 1 shows the contents of the factory installed PPU (01-2138-01). 
Picture 2 shows the contents of the after installed PPU (01-2138-00). 
Picture 3 Take away the original PPU by loosing one screw and one cable. 
Picture 4 Replace it with blanc PPU by fastening one cable and one screw. 
Picture 5 shows an MSF mounted inside a cabinet with blank PPU and cable. 
Picture 6 shows the rear of the of the external PPU secured with its 4 M4 bolts. 

The depth required is 30 mm. 

Bild 1 visar innehillet I den fabriksmonterade PPU optionen (01-2138-01). 
Bild 2 visar innehillet I den eftermonterade PPU optionen (01-2138-00). 
Bild 3 Tag bort original PPU genom att lossa en skruv samt en kabel. 
Bild 4 Ersdtt denna med blank PPU samt tillhorande skruv och kabel. 
Bild 5 visar en MSF monterad i skip med blank PPU samt kabel. 
Bild 6 visar baksidan av extern PPU monterad I skip med de 4 M4 bultarna. 

Djup 30 mm 

Fig. 1 toont de inhoud van de in de fabriek gemonteerde PPU kit (01-2138-01). 
Fig. 2 toont de inhoud van de PPU kit voor na-montage (01-2138-00). 
Fig. 3 Demonteer de originele PPU door een schroef los te draaien en de kabel los 

te halen. 
Fig. 4 Vervang hem door de Blank PPU door de kabel aan te sluiten en de schroef 

vast te draaien. 
Fig. 5 laat een MSF met Blank PPU en aansluitkabel in een kast zien. 
Fig. 6 toont het achteraanzicht van een met 4 M4 bouten op een kastdeur 

bevestigde externe PPU. Noodzakelijke inbouwdiepte 30 mm. 

Bild 
Bild 2 

Bild 3 
Bild 4 

Bild 5 

Bild 6 

zeigt den Inhalt der fabriksmontierten PPU Option (01-2138-01). 
zeigt den Inhalt in der externen PPU Option (01-2138-00). 
Entfernen Sie die orginale PPU durch losen einer Schraube und eines Kabels. 
Ersetzen Sie diese durch eine Blende samt dem dazugehorigen Kabel 
und Schraube. 
zeigt einen in einem Schrank montierten MSF mit einer externen PPU und 
zeigt die Ruckseite einer PPU, die in einem Schrank mit vier M4 Muttern 
montiert ist. Die benotigte Tiefe ist 30 mm. 

La foto 1 muestra el contenido del kit para panel extern() montado en fabrica 
(01-2138-01). 

La foto 2 muestra el contenido del kit montado a posteriori (01-2138-00). 
La foto 3 Desmontar el panel original quitando un tornillo y un cable. 
La foto 4 Reemplazarlo por la placa conectando el cable y un tornillo. 
La foto 5 muestra el MSF montado en armario con la placa y el cable. 
La foto 6 muestra el reverso del panel extern() montado en armario con los 4 

tornillos M4. Profundidad necesaria 30mm. 
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Representatives 

ADL Co. 
P.O. Box 47 
12 50 40 MOSCOW 
Russia 
Tel. +7 095 937 89 68 
Fax +7 095 933 85 01 
rouslan@adlserv.aha.ru 

Airtronik drives 
Alte Landstrasse 384 
CH-8708 Mannendorf/Z H 

Schweiz 
Tel. +41 1 9207 406 
Fax +41 1 9203 689 

AUTOMATECH Sp.zo.o 
Ul.Ry-zowa 84 
PL-05815 OPACZ-KOLONIA 
Poland 
Tel. +48 22-7230662 
Fax +48 22-7230606 

Elpro Drive , S. R. 0. 
ul. Miru 3 

CZ 73961 TRINEC 
Tjeckien Republic 
Tel. +420 659 338 040 
Fax +420 659 338 042 
agorgol@elprocz.cz 

Emotron AB 
Box 222 25 
SE-253 24 HELSiNGBORG 
Sweden 
Tel. +46 42 169900 
Fax +46 42 169949 
info@emotron.com 

Emotron Antrlebssysteme GmbH 
Goethestrasse 6 
38855 WERNIGERODE 
Germany 
Tel. +49 3943 92050 
Fax +49 3943 92055 
info@emotron-as.de 

Emotron ELY. 

P.O. Box 132 
5531 NX BLADEL 
Holland 
Tel. +31 497 389222 
Fax +31 497 386275 
info @emotron.nl 

Emotron Drives (UK) Ltd 
Spaces Business centre 
Radway Green Park, Aisager 
Cheshire CW2 5PR 
United Kingdom 
Tel. +44 1270 879 440 
Fax +44 1270 886 119 
trevor@emotron.freeserve.co.uk 

Emotron El-Fl SA 
Arlbau 229 
ES-08021 BARCELONA 
Spain 
Tel. +34 93 209 14 99 
Fax +34 93 209 12 45 
emillo.texidor@emotron.es 

Emotron Inc 
3440 Granite Circle 
TOLEDO, OH 43617 
USA 
Tel. +1 (419) 841-7774 
Fax +1 (419) 843-5816 
pau I. hackett@ usa-emot ron .com 

Emsby 
27 Rodwell Street 
QUE - 4108 ARCHERFIELD 
Australia 
Tel. +61 7 3274 2566 
Fax +61 7 3274 2387 
dkirkegaard@emsby.com 

Energopro GM 

523 21 Chicherin St 

220029 Minsk 
Belarus 
Tel. +375 172394079 
Fax +375 172394949 

Esquire Engineering sdn bhd 
13, JIn Jurutera U1/23, 
Seksyen U1 

Hicom-Glenmarie Industrial Park 
40000 Shah Alam SELANGOR 
Malaysia 
Tel. +60 3 519 1958 
Fax +60 3 519 1960 
barry_h@tm.net.my 

HEDTEC OY 

P.O.B 110 
SF-00201 HELSINGFORS 
Finland 
Tel. +358 9 682881 
Fax +358 9 674918 
kaj.nyberg@hedengren.fi 

Ingenibr Iv& Pettersen AS 

Postboks 166 
N-3001 DRAMMEN 
Norway 
Tel. +47 32 21 21 21 
Fax +47 32 21 21 99 
lars.hennum@pettersen.no 
Jolly Electrical Pvt Ltd 
102, GIDC 

Makarpura, Gujarat 
IN-3900 0 Baroda 
India 
Tel. +91 265 656 810 
Fax +91 265 643 616 

K.K. El-F 

2-18-4 Hagoromocho 
J-1900021 Tachakawa 
TOKYO 
Japan 
Tel. +81 42 528 8820 
Fax +81 42 528 8821 
sato.hiroyukieel-fl.co.Jp 

MAS for Eng. & Trad 
From Tahreer St 
12, a-Abee Ema'ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020-2 3357947 
Fax 0020 2 3357948 

Mohamad Eid Kari 
Marjeh -square, 
Euphorat st. Dagestani 
Bld. 1st. Fl. POB 31203 
DAMASKUS 
Syria 
Tel. +963 11 222 3867 
Fax +963 11 224 5425 

Pardis International 
Golbarg W. Kerman 
S. Rahmati E. No.202 
TEHERAN 
Iran 
Tel. +98 21 7838571 
Fax +98 21 7838571 
mehraban@irtp.com 

Saftronics (PTY) LTD 

27 Heronmere Road 
P 0 Box 38045 
2016 BOOYSENS 

South Africa 
Tel. +27 11 434 1345 
Fax +27 11 434 1359 
rann @pixie.co.za 

TENSON Engineering Ltd 
Room 908, Nan Fung Commercial 
Center 
19 LAM LOK St 

KOWLOON BAY 
Hong Kong 
Tel. +852 2758 0878 
Fax +852 2759 5335 
sammy@tenson.com.hk 

WELLFORD CHILE S.A. 
ENCALA 103645 
Madrid No 1602 - Santiago 
SANTIAGO 
Chile 
Tel. +56 2 556 26 55 
Fax +56 2 556 35 28 
encala@hotmail.com 

www.emotron.com 
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PARAMETER SET LIST-MSF 

Factory setting 
Parameter Sets 

1 2 3 4 

001 Initial voltage at start 30 

002 Start time ramp 1 10 

003 Step down voltage at stop 100 

004 Stop time ramp 1 oFF 

005 Current 

006 Control mode 2 

007 Extended functions & metering oFF Common for al parameter sets 

008 Extended functions oFF Common for al parameter sets 

011 Initial voltage start ramp 2 90 

012 Start time ramp 2 oFF 

013 Step down voltage stop ramp 2 40 

014 Stop time ramp 2 oFF 

016 Initial torque at start 10 

017 End torque at start 150 

018 End torque at stop 0 

020 Voltage ramp with current limit at start oFF 

021 Current limit at start oFF 

022 Pump control oFF 

023 Remote analogue control oFF 

024 Full voltage start D.O.L oFF 

025 Torque control oFF 

030 Torque boost active time oFF 

031 Torque boost current limit 300 

032 Bypass oFF 

033 Power Factor Control PFC oFF 

034 Braking time oFF 

035 Braking strength 100 

036 Braking methods 1 

037 Slow speed torque 10 

038 Slow speed time at start oFF 

039 Slow speed time at stop oFF 

040 DC-Brake at slow speed oFF 

041 Nominal motor voltage 400 

042 Nominal motor current Insoft in Amp 

043 Nominal motor power Pnsoft in kW 

044 Nominal speed Nnsoft in rpm 

045 Nominal power factor 0.86 

046 Nominal frequency 50 Common for al parameter sets 

051 Programmable relay K1 1 Common for all parameter sets 

052 Programmable relay K2 2 Common for al parameter sets 

054 Analogue output oFF 

055 Analogue output value 1 

056 Scaling analogue output 100 

057 Digital input selection oFF 

058 Analogue input pulses 1 

061 Parameter set 1 

1 
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Factory setting 
Parameter Sets 

1 2 3 4 

071 Motor PTC input no Common for al parameter sets 

072 Internal motor thermal protection class 10 

073 Used thermal capacity 

074 Starts per hour limitation oFF 

075 Locked rotor alarm oFF 

081 Voltage unbalance alarm 10 

082 Response delay voltage unbalance alarm oFF 

083 Over voltage alarm 115 

084 Response delay over voltage alarm oFF 

085 Under voltage alarm 85 

086 Response delay under voltage alarm oFF 

087 Phase sequence 

088 Phase reversal alarm oFF Common for al parameter sets 

089 Auto set power limits no Common for al parameter sets 

090 Output shaft power 

091 Start delay power limits 10 

092 Max power alarm limit 115 

093 Max alarm response delay oFF 

094 Max power pre-alarm limit 110 

095 Max pre-alarm response delay oFF 

096 Min pre-alarm power limit 90 

097 Min pre-alarm response delay oFF 

098 Min power alarm limit 85 

099 Min alarm response delay oFF 

101 Run at single phase input failure no 

102 Run at current limit time-out no 

103 Jog forward enable oFF 

104 Jog reverse enable oFF 

105 Automatic return menu oFF Common for al parameter sets 

111 Serial comm. unit address 1 Common for all parameter sets 

112 Serial comm. baudrate 9.6 Common for all parameter sets 

113 Serial comm. parity 0 Common for all parameter sets 

114 Serial comm. contact broken 1 Common for all parameter sets 

199 Reset to factory settings no Common for al parameter sets 

201 Current 

202 Line main voltage 

203 Output shaft power 

204 Power factor 

205 Power consumption 

206 Reset power consumption no Common for al parameter sets 

207 Shaft torque 

208 Operation time 

211 Current phase L1 

212 Current phase L2 

213 Current phase L3 

214 Line main voltage L1 - L2 

215 Line main voltage L1 - L3 

216 Line main voltage L2 - L3 

221 Locked keyboard Info no 

2 
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QUICK INSTALLATION CARD - MSF 

Fig. I Standard wiring. 

Jr 
CIPLIRS:16116711612S1 

Fig. 2 Connections on the PCB, control card. 

Table 1 PCB Terminals 

Terminal Function Electrical characteristics 

01 
Supply voltage 100-240 VAC ±10%/380-500 VAC 

± 10% 02 

PE Gnd 

ii 0-3 V -> 0; 8-27 V-> 1. Max. 37 V Digital inputs for start/stop and 
reset. for 10 sec. 

Impedance to 0 VDC: 2.2 kit. 12 

Supply/control voltage to PCB +12 VDC ±5%. Max. current from 
13 terminal 11 and 12, 10 kit poten- +12 VDC: 50mA. Short circuit 

tiometer, etc. proof. 

14 
Remote analogue input control, 
0-10 V, 2-10 V, 0-20 mA and 4-20 

Impedance to terminal 15 (0 VDC) 
voltage signal: 125 kit, current sig- 

mA/digital input. nal: 100 Q. 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 0-3 V->0; 8-27 V->1. Max. 37V for 
17 parameter set. 10s. Impedance to 0 VDC: 2.2 kit. 

Supply/control voltage to PCB +12 VDC ±5%. Max. current from 
18 terminal 16 and 17, 10 kit poten- +12 VOC = 50mA. Short circuit 

tiometer, etc. proof. 

Analogue Output contact: 

19 Remote analogue output control 0-10V, 2-10V; min load impedance 
7000 0-20mA and 4-20mA;max 
load impedance 75012 

21 Programmable relay K1. Factory 1-pole closing contact, 250 VAC 
setting is "Operation" indication 8A or 24 VDC 8A resistive, 250 

22 by closing terminal 21 - 22. VAC, 3A inductive. 

23 Programmable relay K2. Factory 1-pole closing contact, 250 VAC 
setting is "Full voltage" indication 8A or 24 VDC BA resistive, 250 

24 by closing terminal 23-24. VAC, 3A inductive. 

Alarm relay K3, closed to 33 at 31 alarm. 1-pole change over contact, 250 

32 Alarm relay K3, opened at alarm. VAC 8A or 24 VDC 8A resistive, 
250 VAC, 3A inductive. 

33 Alarm relay K3, common terminal. 

Alarm level 2.4 kit Switch back 69-70 PTC Thermistor input 
level 2.2 {c.a. 

71-72* Clickson thermistor Controlling soft starter cooling fine 
temperature MSF-170-MSF-835 

73-74* NTC thermistor Temperature measuring of soft 
starter cooling fine 

Current transformer input, cable Connection of Li or Ti phase cur- 75 
S1 (blue) rent transformer 

Connection of L3, T3 phase (MSF 
76 Current transformer input, cable 

S1 (blue) 017 - MSF 250) or L2, T2 phase 
(MSF 310 - MSF 1400) 

Current transformer input, cable Common connection for terminal 77 S2 (brown) 75 and 76 

78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 

Key lock status 
RMS currents and voltages 
in each phase 

Viewed soft starter data 

Ala rm List 901-915 
221 

I go1d Initial voltage 
0021 Start ramp time 

I 

003 Step down voltage at stop 
004 Stop ramp time 
I 0051 RMS current 

oos Control mode 
Menu expander 

008 Menu expander 

1 011-0141 

I 016-018! 

1 
211 -216 I 

1 

201 -208 I 

Reset to factory settings 199 

Serial communication 111-114 

Automatic return menu I 105 I 

"JOG" enable 

Run at F1 &F4 alarm 

1103-1041 
, 

101-102 

I \ 
Machine protection 

1 

089-0`991 

I 081-0881 Main supply protection 

Motor protection 071-075 

020-025 

Dual ramp start/stop 
Initial and end torque at start 
Main functions 

I033'0-0401 Additional functions 

1 of -o461 Nominal motor parameters 

1 051 -0521 Relay K1 &K2 functions 

054.0561 Analogue output 

057 -058 Digital input 

061 Parameter set 

Fig. 3 Menu structure. 

1 
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Menu 
nr. 

Function/Parameter Range Par. 
set 

Factory 
setting 

page ' 
001 Initial voltage at start 25 - 90% of U 1 - 4 30 page 36 

002 Start time ramp 1 1 - 60 s 1 - 4 10 page 36 

003 Step down voltage at stop 100 - 40% U 1 - 4 100 page 36 

004 Stop time ramp 1 oFF, 2 - 120 s 1 - 4 oFF page 36 

005 Current 0.0 - 9999 Amp page 36 - 
006 Control mode 1, 2, 3 1 - 4 2 page 37 

007 Extended functions & meter- 
ing 

oFF, on oFF page 38 

008 Extended functions oFF, on oFF page 38 - 
011 Initial voltage start ramp 2 30 - 90% U 1 - 4 90 page 38 

012 Start time ramp 2 oFF, 1 - 60 s 1 - 4 oFF page 38 

013 Step down voltage stop 
ramp 2 

100 - 40% U 1 - 4 40 page 38 

014 Stop time ramp 2 oFF, 2 - 120 s 1 - 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1 - 4 10 page 39 

017 End torque at start 50 - 250% Tn 1 - 4 150 page 39 

018 End torque at stop 0-100% Tn 1 - 4 0 page 39 

020 Voltage ramp with current 
limit at start 

oFF, 150 - 

500% In 
1 - 4 oFF page 39 

021 Current limit at start oFF, 150 - 

500% In 
1 - 4 oFF page 40 

022 Pump control oFF, on 1 - 4 oFF page 40 

023 Remote analogue control oFF, 1, 2 1 - 4 oFF page 41 

024 Full voltage start D.O.L oFF, on 1 - 4 oFF page 41 

025 Torque control oFF, 1, 2 1 - 4 oFF page 42 

030 Torque boost active time oFF, 0.1 - 2.0 s 1 - 4 oFF page 43 

031 Torque boost current limit 300 - 700% In 1 - 4 300 page 43 

032 Bypass oFF, on 1 - 4 oFF page 43 

033 Power Factor Control PFC oFF, an 1 - 4 oFF. page 46 

034 Braking time oFF, 1 - 120 S 1 - 4 oFF page 47 

035 Braking strength 100 - 500% 1 - 4 100 page 47 

036 Braking methods 1, 2 1 - 4 1 page 47 

037 Slow speed torque 10 - 100 1 - 4 10 page 49 

038 Slow speed time at start oFF, 1 - 60 s 1 - 4 oFF page 49 

039 Slow speed time at stop oFF, 1 - 60 s 1 - 4 oFF page 49 

040 DC-Brake at slow speed oFF, 1-60 s 1 - 4 oFF page 49 

041 Nominal motor voltage 200 - 700 V 1 - 4 400 page 50 

042 Nominal motor current 
25-150% Insoft 

in Amp 
1 - 4 insok 

mp 
in 

A 
page 50 

043 Nominal motor power 
25 - 300% of 
Pnsoft in kW 

1 - 4 
P 
"sok 

in 
kW 

page 50 

044 Nominal speed 500 - 3600 rpm 1 - 4 
N nsoft 
in rpm page 50 

045 Nominal power factor 0.50 - 1.00 1 - 4 0.86 page 50 

046 Nominal frequency 50, 60 Hz 50 page 50 

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51 

052 Programmable relay K2 1, 2, 3, 4, 5 2 page 51 

054 Analogue output oFF, 1, 2 1 - 4 oFF page 52 

055 Analogue output value 1, 2, 3 1 - 4 1 page 52 

056 Scaling analogue output 5 - 150% 1 - 4 100 page 52 

057 Digital input selection oFF, 1, 2, 3, 4 1 - 4 oFF page 53 

058 Digital input pulses 1-100 1 - 4 1 page 53 

061 Parameter set 0, 1, 2, 3, 4 1 page 54 

071 Motor PTC input no, YES no page 55 

072 Internal motor thermal pro- 
tection class 

oFF, 2 - 40 sec 10 page 55 

073 Used thermal capacity 0 - 150% page 55 

074 Starts per hour limitation oFF, 1-99/hour 1 - 4 oFF page 55 

2 

Menu 
nr. 

Function/Parameter Range Par. 
set 

Factory 
setting 

page 
" 

075 Locked rotor alarm oFF, 1.0-10.0 s 1 - 4 oFF page 55 ' 

081 Voltage unbalance alarm 2 - 25% Un 1 - 4 10 page 56 

082 Response delay voltage 
unbalance alarm oFF, 1 - 60 sec 1 - 4 oFF page 56 

083 Over voltage alarm 100 - 150% Un 1 - 4 115 page 56 

084 Response delay over 
voltage alarm oFF, 1- 60 sec 1- 4 oFF page 56 

085 Under voltage alarm 75 - 100% Un 1 - 4 85 page 57 

086 Response delay under 
voltage alarm oFF, 1 - 60 sec 1 - 4 oFF page 57 

087 Phase sequence 1123,1321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power limits no, YES no page 57 

090 Output shaft power 0.0 - 200.0% Pn page 57 

091 Start delay power limits 1 - 250 sec 1 - 4 10 page 58 

092 Max power alarm limit 5 - 200% Pn 1 - 4 115 page 58 

093 Max alarm response delay oFF, 0.1-25.0 s 1 - 4 oFF page 58 

094 Max power pre-alarm limit 5 - 200% Pn 1 - 4 110 page 58 

095 Max pre-alarm response 
delay oFF, 0.1-25.0 s 1 - 4 oFF page 58 

096 Min pre-alarm power limit 5 - 200% Pn 1 - 4 90 page 581 

097 Min pre-alarm response 
delay oFF, 0.1-25.0 s 1 - 4 oFF page 591 

098 Min power alarm limit 5 - 200%Pn 1 - 4 85 page 59 

099 Min alarm response delay oFF, 0.1-25.0 S 1 - 4 oFF page 59 

101 Run at single phase input 
failure 

no, YES 1 - 4 no page 61 

102 Run at current limit time-out no, YES 1 - 4 no page 61 

103 Jog forward enable oFF, on 1 - 4 oFF page 61 

104 Jog reverse enable oFF, on 1 - 4 oFF page 61 

105 Automatic return menu oFF, 1-999 oFF page 62 

111 Serial comm. unit address 1 - 247 1 page 62 

112 Serial comm. baudrate 2. 4 4 - 38. 
kBaud 9.6 page 62 

113 Serial comm. parity 0, 1 0 page 62 

114 Serial comm. contact broken oFF, 1, 2 1 page 62 

199 Reset to factory settings no, YES no page 63 

201 Current 0.0. 9999 Amp page 63 

202 Line main voltage 0 - 720 V page 63 

203 Output shaft power -9999-9999 kW page 63 

204 Power factor 0.00 - 1.00 page 63 

205 Power consumption 000-2000 0. 
MWh 

page 63 

206 Reset power consumption no, YES no page 64 

207 Shaft torque -9999-9999Nm page 64 

208 Operation time Hours page 64 

211 Current phase Li 0.0. 9999 Amp page 64 

212 Current phase L2 0.0 - 9999 Amp page 64 

213 Current phase L3 0.0 - 9999 Amp page 64 

214 Line main voltage Ll - L2 0 - 720 V page 64 

215 Line main voltage L1 - L3 0 - 720 V page 64 

216 Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES no page 65 

901 Alarm list, Latest error Fl - F16 page 65 

902 - 

915 
Alarm list, Older error in 
chronological order Fl - F16 page 65 

CLJ 

2 

O 
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al ELECTRIC 

II 

TECHNICAL DATA SHEET 

For 

SPS 273 

Equipment Type: Phase Failure Relay 

Location: Common Control 

Model Numbers: 252-PS 

Manufacturer: Crompton 

Supplier: Alstrom. 
3/7 Miller Street 
Murrarie QLD 4172 

Ph: 07 3890 4412 
Fx: 07 3890 4413 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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50PMSH Edition 4 April 1997 

Thermistor Trip, Speed Sensing, Phase Angle Protector Relay 
Installation Instructions 

Models Covered 
252-PMM 
252-PSG 
252-PMT 

252-PMT 
253-PH3 

252-PSF 
252-PMM 

Introduction 
Thermistor Trip Relay (252 -PMM. & 252-PMT) 
Tip inputs are monitored within settable limits. In the event 
of the input moving outside these limits, the unit will initiate a 

trip signal via a double pole changeover relay. An illuminated 
green LED indicates when the thermistor temperature is 
within normal working limits. 
The unit is designed such that the alarm relay is energised at 
normal temperatures is reached, until manual intervention 
Occurs. 

el 252-PMM has the facility for manual resetting, so that 
rip condition remains after normal operating temperature 

is reached, until manual intervention occurs. 

Installation 
The Protector should be installed in a dry position, not in 

direct sunlight and where the ambient temperature is 
reasonably stable and will not be outside the range 0 to 60 
degrees Celsius. Mounting will normally be on a vertical 
surface but other positions will not affect the operation and 
vibrations should be kept to a minimum. The Protectors are 
designed for mounting on a 35mm rail to DIN 46277. 
Alternatively they may be screw fixed, a special adaptor can 
be supplied to mount 252 types. 

To mount a protector on a DIN rail, the top edge of the cutout 
on the back is hooked over one edge of the rail and the 
bottom edge carrying the release clip clicked into place. 
Check that the'.40;i jirrr4.;fixed. Removal Or repositioning 
may be-achieved by levering down the release clip and lifting 
the unit up and Offthe 

ase Balance Relay (252-PSF & 252-PSG) 
Trip inputs are monitored within settable limits. In the event 
of the input moving outside these limits, the unit will initiate a 

trip signal via a double pole changeover relay. An illuminated 
red LED indicates that the supply is within limits. 

Speed Sensing Relay (253-PH3) 
Trip inputs are monitored within settable limits. In the event 
of the input moving outside these limits, the unit will initiate a 

trip signal. The illuminated red LED's indicates that the 
single pole output relays are in an energised state and at 
normal running speed all three relays should be energised. 
Units are factory adjusted for normal running speed = 
0.75mA output. The meter adjust pot on the product front is 
used for this requirement, which also ensures the trip levels 
are set to the calibrated values. Terminal 8 is connected to 
terminal 5 internally. Terminals 15 and 16 give a 0/1mA 
signal proportion to speed. Terminal 8 is connected to 
terminal 5 internally. 
No.1 Relay energises on rising speed 

.2 Relay energises on rising speed 
__.3 Relay de-energises on rising speed 

fhis product is designed for use only with magnetic coil 
inductivs sensors. 

Eompton 
INSTRUMENTS 

252-PMM, 252-PMT & 253-PH3 - 

Pick up, input and output leads should be kept separate from 
any other wiring. 

Setting Controls (252-PSF, 252-PSG) 
'These products have two calibration facilities which can be 
set to suit operating requirements and they are factory 
calibrated as follows: - 
1. %, unbalance set points 

Voltages of and below 380 volts L-L are calibrated to 
1.0% class index of rated voltage. Voltages above 380 
volts L-L are calibrated to 1.5% class index of rated 
voltage. 

2. Time Delay 
For all voltage ranges 10% maximum delay. 

3. Voltage Withstand 
Continuous overload = 1.35 x rated voltage 

Setting Up (all other models) 
The calibration marks around the controls are provided as a 
guide if the installer does not have access to accurate 
equipment. The maximum error of the calibration marks is 
typically 10% of the span of the control concerned. 

Maintenance 
The unit should be inspected to normal standards for this 
class of equipment. For example remove accumulations of 
dust and check all connections for tightness and corrosion. 
In the unlikely event of a repair being necessary it is 
recommended that the unit is returned to the factory or to the 
nearest Crompton Instruments Service Centre, (details on 
page 2). Should repair be attempted then replacement 
components must be of the same type, rating and tolerance 
as those used in ths -original - circuit. It is important that 
should calibration be deemed necessary, say after repair, 
then this should only be attempted if the required high 
accuracy equipment is available. With any enquiry please 
quote the full model number found on the side label. The unit 
must be recalibrated after repair. 

Electromagnetic Compatibility (EMC) Installation 
Requirements 
This product range has been designed to meet the 
certification requirements of the EU Directives when 
installed to a good code of practice for EMC in industrial 
environments. e.g. 
1. Screen output and low signal input leads. In the event of 
RF fields causing problems where screened leads can not be 
used, provision for fitting RF suppression components, 
such as ferrite absorbers, line filters Etc., must be made. 
N.B. It is good practice to install sensitive electronic 
instruments, that are performing critical functions, in EMC 
enclosures that protect against . electrical interference 
causing a disturbance in function. 
2. Avoid routing leads alongside cables and products that 
are, or could be, a source of interference. 
3. To protect the product against permanent damage, surge 
trwisients must be limited to 2kV pk. 
4. Electro Static' Discharge (ESD) precautions must be taken 
at all times when handling this product. 
For assistance on protection requirements please contact 
your local sales office. 
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Connection Diagrams 

252-PMT 

253-PH3 

252 -PS F 
252-PSG 

Output Relay 

Contact se 1 Contact Set 2 

1 I I T T f 

14 11 12 22 21 24 
PROTECTOR 

Compton 

MAX 1500 0 
Cold 

L Aux N tl 12 
. I 1.1 .i.f 

Supply 
Thermistor 

Connections 

Relay 

Contact Set 1 Contact Set 2 /"--\ 
14 11 12 22 21 24 
satarrec-rcss 

24 

1112 
5 

°ft'. z 
Seconds 

10 
DELAY 

L2 L3 

\trii) % Dobai 
5, 15 
SET. 

[Compton 

L1 

Input 

Dimensions in mm 

Model 252 

55 

70 

112 

252-PMM 

253-PH3 

IW250PMSH Edition 4 April 1997. Pall, 

Output Relay 

Contact Set 1 Contact Set 2 1'1'1'1'1'i 
14 11 12 22 21 24 
PROTIGC11:711 

24 

12" 
Crompt on 

L Aux N 
. i . 

RESET 

MAX 1500 0 

Al R2 II" a 
. I I 

Supply 
Thermistor 

Connections 

252-PMM can operate in 

either an automatic or a 

manual reset mode. 
For automatic the reset link 
R1-R2 is to be disconnected. 
For manual the reset link 
R1-R2 must be inserted. 

Connection diagrams should be 
carefully followed to ensure correct 
polarity and phase rotation where 
applicable. External voltage 
transformers may be used on 252-PSF 
and 252-PSG to extend the range. 
Connection wires should be sized to 
comply to applicable regulations and 
codes of practice. These products do 
not have internal fuses therefore 
external fuses must be used for safety 
protection under fault conditions. 

\ Release Clip 

112.5 

LOW VOLTAGE DIRECTIVE:- This product complies with BSEN61010-1 

Adaptor Plate 

60 
r 

2 Fixing Holes 'A' 2 Axing Holes 'B' 
To cult M4 To suit Ms 

WARNING 
Voltages dangerous to human life may be present at some of the terminals of this unit. Ensure all supplies are 
de energised before attempting any connection/disconnection. If it is necessary to make adjustments with the 
power connected then exercise extreme caution. 
This product is manufactured by Crompton Instruments Limited, Freeboumes Road, Witham, Essex. CM8 3AH. 
Telephone 01376 512601, Fax: (01376) 518320. 
Our policy is one of continuous development, and although the information Is correct at the time of, publication, 
we reserve the right to supply products differing in construction or dimensfon from those illustrated and 
described. 

Sales Centres 

UNITED KINGDOM 
South East (Witham) 
Crompton Instruments Ltd 
Freeboumes Road,Witharn, 
Essex,CM8 3AH 
Tel: (0)1376 502051 
Fax (0)1376 500860 
South West (Abingdon) 
Crompton Instruments Ltd 
Tel: (0)1235 521872 
Fax: (0)1235 528946 
North (Halifax) 
Crompton Instruments Ltd 
Tel: (0)1422246183 
Fax: (0)1422248545 
NETHERLANDS (Rotterdam 
Crompton Instruments BV 
Tel: 0180432033 
Fax: 0180425640 
GERMANY (Ratingen) 
Crompton Messinstrumente 
GmbH 
Tel: 02102 94790 
Fax 02102 46001 
SINGAPORE 
Crompton Instruments 
(SE Asia) Pte Ltd 
Tel: 481 8866 
Fax 481 8254 
HONG KONG 
Crompton Instruments Ltd (HK) 
Tel: 852 25520267 
Fax: 852 28731476 
AUSTRALIA (Sydney) 
Crompton Instruments 
(Aust) Pty Ltd 
Tel: (0)2 9603 2066 
Fax (0)2 9603 9335 
JAPAN (Tokyo) 
Hawker SOdely Japan KK 
Tel: 03 3987 1421 
Fax 03 3987 1831 
CANADA (Toronto) 
Crompton Instruments 
Ltd (Canada) 
Tel: (905) 6712253 
Fax (905) 6712617 
USA (Atlanta) 
Crompton Instruments Inc 
Tel: (770) 425 8903 
Fax (770) 423 7194 
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al ELECTRIC 

II 

TECHNICAL DATA SHEET 

For 

SPS 273 

Equipment Type: Pressure Transducer 

Location: RTU Section/Valve Pit 

Model Numbers: D84XGG412FC3LC 
DIS12.XBXW 

Manufacturer: Vega 

Supplier: Vega 
398 The Boulevarde 
Kirrawee NSW 2232 
Ph. 02 9542 6662 
Fx. 02 9542 6665 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
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Order No: 1109544_5 

Operating Instructions 
VEGADIS 12 
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Safety information, Note Ex area 

Safety information 
Please read this manual carefully, and also take 
note of country-specific installation standards 
(e.g. the VDE regulations in Germany) as well 
as all prevailing safety regulations and acci- 
dent prevention rules. 

For safety and warranty reasons, any internal 
work on the instruments, apart from that in- 
volved in normal installation and electrical con- 
nection, must be carried out by qualified VEGA 
personnel. 

Note Ex area 
Please note the approval documents (yellow 
binder), and especially the included safety 
data sheet. 

2 VEGADIS 12 
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Product description 

1 Product description 

1.1 Function and configuration 

VEGADIS 12 is an external connection hous- 
ing with integrated adjustment elements. It is 
connected via the VEGA special cable with 
breather capillaries or a three-wire standard 
cable to the hydrostatic pressure transmitter 
VEGAWELL 72 - 4 ... 20 mA /HART ®, 

VEGABAR 74 or VEGABAR 75. VEGADIS 12 
is connected to the supply and signal circuit 
of the pressure transmitter and does not 
require a separate external energy source. 

VEGADIS 12 has the following functions: 
- adjustment of zero, span and ti 

- atmospheric pressure compensation for 
the pressure transmitter 

- measured value display (optional). 

As a standard feature, VEGADIS 12 is 
equipped with an adjustment module for the 
pressure transmitter. The optional display is 
located in the housing cover and is equipped 
with a bar graph and a digital display indica- 
tion. In this version, additional adjustment 
elements for indication scaling are integrated. 

1.2 Types and versions 

VEGADIS 12 without display 

VEGADIS 12 with display 

to) 
0 VEGA 

fa 5 

0 

4 VEGADIS 12 
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Product description 

1.3 Technical data 

Standard data 

Materials and weight 
Housing 
Ground terminal 
Display window 
Breather facility 
Weight 

Adjustment and indicating elements 

high-resistance plastic PBT (Polyester) 
stainless steel 1.4305 
Lexan 
PTFE filter element 1) 

approx. 0.5 kg 

Adjustment elements 

Adjustment elements with display 
Display (option) 

Connection 

2 keys, 1 rotary switch 

2 x 2 keys, 2 x 1 rotary switch 
LC multifunctional display with 
- bar graph (20 segments) 
- digital value (4 digits) 
- tendency indicator for rising or falling values 

Cable entry 
Screw terminals 

Adjustment circuit 

M20 x 1.5 (for cable o 5 ... 9 mm) 
for wire cross-section up to 2.5 mm2 

Connection to 

connection cable 

Cable length 

air permeable and humidity blocking 

VEGAWELL 72 - 4 ... 20 mA /HART®, 
VEGABAR 74 or VEGABAR 75 
VEGA special cable with breather capillaries 
or 3-wire standard cable 
max. 200 m 

VEGADIS 12 5 
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Product description 

Supply and signal circuit (analogue transmission, 4 ... 20 mA) 

Supply voltage via pressure transmitter 
in conjunction with VEGADIS 12 
- without display 
- with display 
Max. input current 
Range of the current signal 
Max. permissible load 

Load diagram without display 

Load diagram with display 

Protective measures 

12 ... 36 V DC 
17 36 V DC 
150 mA 
3.5 ... 22 mA 
depending on the supply voltage 
(see load diagrams) 

0 900 

600 
0 -J 

300 

12 

700 

-CS 

-- t 500 

(Ti 0 
--I 300 

100 

18 24 30 36 

Voltage of the external energy U, in Volt 

10 

Voltage of the external energy U. in Volt 

Housing 
Protection class 
Overvoltage category 

Ambient conditions 

IP 65 1) 

Ill 
III 

Ambient temperature 
- VEGADIS 12 
- VEGADIS 12 with display 
Storage and transport temperature 

-40°C ... +85°C 
-20°C ... +70°C 
-40°C ... +85°C 

1) Maintaining the housing protection IP 65 requires the use of a seal in the cable entry fitting to the cable. If 

the supplied seal does not fit, the customer has to provide a suitable one. 

6 VEGADIS 12 
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Product description 

1.4 Approvals 

If a pressure transmitter or the external housing is used in hazardous areas, approved ver- 
sions should be used. 

The respective official documents (test reports, test certificates and conformity certificates) 
must be noted for these applications. These are supplied with the respective instrument. 

General approvals 
VEGADIS 12 CENELEC EEx is IIC 

CE conformity C E 

The external housings VEGADIS 12 or VEGADIS 12 Ex meet the protective regulations of 
EMC (89/336/EWG) and NSR (73/23/EWG). The conformity has been judged acc. to the 
following standards: 
EMC Emission EN 50 081 

Susceptibility EN 50 082 
NSR EN 61 010 

NAMUR regulations 
Full compliance with NAMUR regulations NE21, May 1993. 

VEGADIS 12 7 
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Product description, mounting 

1.5 Dimensions 

without display 38 

IAMPall& 

with display 

2 Mounting 

72 

CC) CO 

0 

co 03 0 co 
co 
0 

PM 

VEGADIS 12 can be mounted in the following ways: 
- on carrier rail 35 x 7.5 acc. to EN 50 022 
- on mounting sheet or to the wall. 

In case of vertical wall mounting, the cable entry must point downwards to avoid moisture 
ingress. 

If VEGADIS 12 is additionally used for atmospheric pressure compensation for the pressure 
transmitter, the following must be noted: 
- there must be the same atmospheric pressure on the breather facility as on the vessel 
- the breather facility must not be clogged or dirty. 

8 VEGADIS 12 
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Electrical connection 

3 Electrical connection 

3.1 Connection instructions 

VEGADIS 12 is connected to the supply and 
signal circuit of the pressure transmitter and 
does not require a separate external energy 
source. 

Block diagram 

Pressure 
transmitter 

VEGADIS 
12 

Option: 
Display 

External 
energy 
source 

The electronics in the pressure transmitter is 
designed in two-wire technology and re- 
quires a supply voltage of 12 ... 36 V DC, 
with display 17 ... 36 V DC. Supply voltage 
and current signal are led via the same two- 
wire connection cable to the connection termi- 
nals. The third cable between pressure 
transmitter and VEGADIS 12 is used for 
transmission of the adjustment data. 

The external energy is provided via a sepa- 
rate power supply unit: 
- power supply unit, e.g. VEGASTAB 690 
- processing unit with integrated DC current 

source (e.g. active DCS input) 

Make sure that the external energy source is 
reliably separated from the mains circuits 
acc. to DIN VDE 0106, part 101. The above 
mentioned VEGA instruments meet this re- 
quirement and protection class III is therefore 
ensured. 

The external energy source must deliver a 
terminal voltage of at least 12 V or 17 V to the 
transmitter. The actual terminal voltage on the 
transmitter depends on the following factors: 
- output voltage UH of the external energy 

source under nominal load. 
- load resistances of the instruments in the 

current circuit. 

For electrical connection in general, the fol- 
lowing points should be given attention: 
- The connection must be made according to 

the national installation standards (e.g. in 
Germany acc. to the VDE regulations). 

- To avoid damage of the electronics, the 
terminal voltage must not exceed 36 V. 

- The connection elements have built-in pro- 
tection against polarity reversal. 

- The wiring between pressure transmitter 
and VEGADIS 12 or between VEGADIS 12 
and the power supply can be made with 
standard three or two-wire cable. 
If strong electromagnetic interferences are 
expected, screened cable is recom- 
mended. The screening must be made on 
both ends. For use in Ex areas, the installa- 
tion regulations must be noted. 

- If overvoltages are expected, we recom- 
mend the installation of VEGA overvoltage 
arresters. 
A seal fitting the cable must be used in the 
cable entry. 

VEGADIS 12 9 
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Electrical connection 

3.2 Wiring plan 

VEGADIS 12 without display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 
Capillaries 

br 

bl 

90 

Screen 

1 

I 

Adjusttnelnt 

VEGADIS 12 

J 
TRANSMITTER 

OPERATE 

ZERO( 
AN 

VE4GA 

External energy 
source 
12 ... 36VDC 
4 ... 20 mA 

Control instru- 
ment 4 ... 20 mA 
measurement 

10 VEGADIS 12 
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i. 

Electrical connection 

VEGADIS 12 with display 

Pressure transmitter with 
direct cable outlet 

Screen 

Suspension cable 
Capillaries 

br 

bi 

90 
A, IIII A. 111 

VEGADIS 12 

JoJ 

0000 0000 0000 
TA/ N A Eti DISPLAY 

2 

Display 

+ External energy 
source 

- 17...36VDC 
4 ... 20 mA 

+ Control instru- 
ment 4 ... 20 mA 

- measurement 

WS 
VIO 

Or 

r ri 
I L1.11 al 

VEGADIS 12 11 
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Setup 

4 Setup 

4.1 Adjustment elements 

Rotary switch: 
Select the 
requested 
function 

Adjustment for 
pressure transmitter 

Key '+': 
Change value 
(rising) 

Key 
Change value 
(falling) 

Adjustment system (trans- 
mitter) 

Choose the requested func- 
tion with the rotary switch. 
With the '+' and keys you 
modify the signal current to 
the requested values or set 
the suitable integration time. 
Set the rotary switch to posi- 
tion 'OPERATE". The set val- 
ues are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

4.2 Adjustment and indicating elements (version with display) 

Key '+': 
Change value 
(rising) 

Rotary switch. 
Select requested 
function 

Adjustment for 
pressure transmitter Adjustment for 

display 

Key 
Change value 
(falling) 

Tendency indication 

Bar graph 

Key '+': 
Change value 
(raising) 

Rotary switch: 
Select requested 
function 

Key 
Change value 
(falling) 

Adjustment system (trans- 
mitter) 
(see section 4.1) 

Adjustment system (dis- 
play) 

With the rotary switch you 
choose the requested func- 
tion. 
With the "+' and "--' keys you 
change the display indication 
to the requested values or set 
the suitable decimal point. 
Then set the rotary switch to 
position "OPERATE". The set 
values are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

Digital value: 
- 4 digits as well as sign and decimal point 
- individual scale from -9999 ... +9999 

12 VEGADIS 12 
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Setup 

4.3 Adjustment of the transmitter 

Adjustment 

To adjust the beginning of the measuring 
range and end value of the measuring range, 
connect an ammeter to terminals 10 and 12. 
The measured value is identical to the output 
current. 

1 Adjust zero 
(vessel empty) 
Set the rotary switch to zero. 
Set a current of 4 mA by pushing the '+" 
and key. 

2 Adjust span 
(max. vessel level) 
Set the rotary switch to span. 
Set a current of 20 mA by pushing the '4' 
and "--' key. 

Adjustment range of the measuring range 
final value: 
3.3 % ... 120 % of nominal range 

Adjustment instructions: 
- A modification of the beginning of the 

measuring range does not influence the 
adjusted span. 

- It is also possible to adjust currents for 
partial fillings, e.g. 8 mA for 25 % and 
16 mA for 75 %. The electronics then calcu- 
lates automatically the current values for 
0 % and 100 % (only possible with a delta 

3 %). 
- The current value first changes in steps of 

6 pA steps, then after approx. 10 sec. of 
pressing, in steps of about 300 pA. 

- If the current values react to the key press- 
ing with a time delay, this can have two 
reasons: 
- the last adjustment was carried out with 

a level considerably deviating from the 
actual level. 

Integration time 

An integration time t, of 0 ... 10 sec can be set 
for damping level fluctuations. 

Procedure: 
Set rotary switch to ti. 

By pushing the '-' key 10 times, make sure 
that the integration time is set to 0 sec. 
For every 1 sec requested integration time, 
push the '+' key once. 

The integration time is the time required by 
the current output signal to reach 90 % of the 
actual level after a sudden level change. 

4.4 Scaling of the indication 

The display provides the current values 
4 ... 20 mA as bar graph and as digital value. 

Bar graph 
At 4 mA no segment of the bar graph ap- 
pears, at 20 mA all segments appear. This 
assignment is fixed. 

Digital value 
The digital value can be scaled individually 
between -9999 ... +9999 via the adjustment 
module. 

1 Adjust zero 
Set the rotary switch to zero. 
Set the requested value, e.g. 0 by pushing 
the '+' and '--" key. 

2 Adjust end 
Set the rotary switch to end. 
Set the requested value, e.g. 1000 by 
pushing the '+' and °-' key. 

3 Adjust the decimal point (point) 
Set the rotary switch to point. 
Set the requested values, e.g. 8888 (no 
decimal point) by pushing the "+" and "-" 
key. 
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Diagnostics 

5 Diagnostics 

5.1 Maintenance 

VEGADIS 12 is maintenance-free. 

5.2 Failure rectification 

In case of an instrument failure, please check 
the following: 
- the atmospheric pressure compensation 
- the electrical connections and components. 

Check atmospheric pressure compen- 
sation 
First of all open the housing cover. The indi- 
cated measured value must not change. 
However, if the indicated value changes 
nevertheless, the compensation of the atmos- 
pheric pressure is not ensured. Please there- 
fore check: 
- the breather facility on the housing 
- the capillaries in the special cable. 

Note: 
There must be always the same atmospheric 
pressure on the breather facility as on the 
open vessel. 

Check electrical components 

Terminals 
VEGADIS 12 

Voltage Current 

mA 

--1 - 

External energy 
source 

Current 

Instruction for Ex applications 
Deviating from the previous assignment, the 
terminals 10 and 12 are here used for brief 
connection to a certified, active, floating (max. 
value: 470 mW) or to an individual passive, 
floating measuring instrument. For connec- 
tion, the regulations for wiring of intrinsically 
safe circuits (measuring instrument, supply 
and signal circuit) must be noted. 

Voltage 
- Check the terminal voltage on VEGADIS 12 

(must be at least 12 V DC or 17 V DC with 
display). 

Current 

Current value Condition 

3.8 ... 20.5 mA standard range for output 
current 

0 mA signal cable interrupted 

< 3.6 mA electronics or pressure 
sensor element defective 

22 mA electronics,or pressure 
sensor element defective 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone (0 78 36) 50 - 0 
Fax (0 78 36) 50 - 201 
E-mail info@de.vega.com 
www.vega.com 

ISO 9001 

vEr.9 CE 
All statements concerning scope of delivery, application, practical 
use and operating conditions of the sensors and processing sys- 
tems correspond to the latest information at the time of printing. 

Technical data subject to alterations 
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About this document 

1 

1 About this document 

1.1 Function 

This operating instructions manual has all the infor- 
mation you need for quick set-up and safe operation 
of VEGABAR 64. Please read this manual before you 
start set-up. 

1.2 Target group 

This operating instructions manual is directed to 
trained personnel. The contents of this manual should 
be made available to these personnel and put into 
practice by them. 

1.3 Symbolism used 

Information, tip, note 
This symbol indicates helpful additional information. 

Caution. 
This symbol informs you of a dangerous situation thaL 
could occur. Ignoring this cautionary note can impair 
the person and/or the instrument. 

Ex applications 
This symbol indicates special instructions for Ex ap- 
plications. 
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About this document 

List 
The dot set in front indicates a list with no implied 
sequence. 

-> Action 
This arrow indicates a single action. 

1 Sequence 
Numbers set in front indicate successive steps in a 
procedure. 
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For yout safety' 

2 For your safety 

2.1 Authorised personnel 

All operations described in this operating instructions 
manual must be carried out only by trained and au- 
thorised personnel. For safety and warranty reasons, 
any internal work on the instruments must be carried 
out only by VEGA personnel. 

2.2 Appropriate use 

VEGABAR 64 is a pressure transmitter for level and 
pressure measurements. 

2.3 Warning about misuse 

Inappropriate or incorrect use of the instrument can 
give rise to application-specific hazards, e.g. vessel 
overfill or damage to system components through 
incorrect mounting or setting. 

2.4 General safety instructions 

VEGABAR 64 is a high-tech instrument requiring the 
strict observance of standard regulations and guide- 
lines. The user must take note of the safety instruc- 
tions in this operating instructions manual, the coun- 
try-specific installation standards (e.g. the VDE 
regulations in Germany) as well as all prevailing 
safety regulations and accident prevention rules. 
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For your safety 

2.5 CE conformity 

VEGABAR 64 pressure transmitter is in CE conform- 
ity with EMC (89/336/EWG) and NSR (73/23/EWG) 
and fulfils the Namur recommendations NE 21. Con- 
formity has been judged acc. to the following stand- 
ards: 
o EMC 

- Emission EN 61326: 1997 (class B) 
- Susceptibility EN 61326: 1997/A1: 1998 
NSR EN 61010-1: 2001. 

VEGABAR 64 is not subject to the pressure device 
guideline 1). 

2.6 Safety instructions for Ex areas 

Take note of the Ex specific safety instructions for Ex 
applications. These are part of the operating instruc- 
tions manual and come with Ex approved instru- 
ments. 

2.7 Environmental instructions 

Protection of the environment is one of our most im- 
portant duties. That is why we have introduced an 
environment management system with the goal of 
continuously improving company environmental pro- 
tection. The environment management system is 
certified acc. to DIN EN ISO 14001. 

Please help us fulfil this obligation by observing the 
environmental instructions in this manual: 

Chapter 3.4 Storage and transport 
Chapter 9.2 Disposal. 

1) Due to the flush diaphragm, no additional pressure com- 
partment is formed. 
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Product description 

Scope of delivery 

Components 

3 Product description 

3.1 Configuration 

The scope of delivery encompasses: 
VEGABAR 64 pressure transmitter 
documentation 

this operating instructions manual 
test protocol 
Ex-specific safety instructions (with Ex ver- 
sions) and, if necessary, further certificates. 

VEGABAR 64 consists of the following components: 
process connection with measuring cell 
housing with electronics 
housing cover with indicating/adjustment module 
(optional) 

The components are available in different versions. 

Housing cover with 
integrated indicating 
and adjustment 
module PLICSCOM 
(option) 

Process connection 
with measuring cell 

Housing with 
electronics 

Fig. 1: 

Example of a VEGABAR 64 with process fitting G11/2A and 
plastic housing 
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Product description 

Area of application 

Physical principle 

Power supply 

3.2 Principle of operation 

VEGABAR 64 is a pressure transmitter for use in the 
paper, food processing and pharmaceutical industry 
as well as in water/waste water applications. Depend- 
ent on the version, it is used for measurement of the 
level, the gauge pressure, the absolute pressure or 
the vacuum. Measured products are gases, vapours 
and liquids, also those with abrasive constituents. 

The actual sensor element is the CERTEC® measur- 
ing cell with a flush, abrasion resistant ceramic dia- 
phragm. The hydrostatic pressure of the product or 
the process pressure effects via the ceramic dia- 
phragm a capacitance change in the measuring cell. 
This capacitance change is converted into a 
4 ... 20 mA/HART® signal. 

VEGABAR 64 has a two-wire 4 ... 20 mA/HART® elec- 
tronics requiring supply voltage: 
- 12 ... 36 V DC (non Ex instrument) 
- 12 ... 30 V DC (EEx is instrument) 
- 18 ... 36 V DC (Ex d instrument). 

3.3 Adjustment 

VEGABAR 64 can be adjusted with three different 
media: 

with the indicating and adjustment module 
PLICSCOM 
with the PC and an adjustment software acc. to 
FDT/DTM standard, e.g. PACTwareTM 
with a HART® handheld. 

The entered parameters are generally saved in 
VEGABAR 64, when adjusting with PACTwareTM and 
PC, also optionally in the PC. 
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Product description 

Packaging 

3.4 Storage and transport 

Your instrument was protected by packaging during 
transport. Its capacity to handle normal loads during 
transport is assured by a test acc. to DIN 55439. 

The packaging consists of environment-friendly, recy- 
clable cardboard. Dispose of the packing material via 
specialised recycling companies. 

Storage and transport tern- Storage and transport temperature -40°C up to1) 
perature Relative humidity 20 ... 85 %. 

1) See Supplement, Technical data, Ambient conditions 
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JL Mounting 

Select installation position 

Weld the socket 

4 Mounting 

4.1 Mounting procedure 

VEGABAR 64 functions in any installation position ". 
Select an installation position that lets you reach the 
instrument easily during mounting and connecting as 
well as later retrofitting of an adjustment module. 
When carrying out these operations, the housing can 
be rotated by 330° without the use of any tools. 

To mount VEGABAR, a welded socket is necessary 
(dependent on the process fitting). Use components 
from the line of VEGA accessories: 

welded socket G1A, article no. 2.27867 
welded socket G11/2A, article no. 2.21993 
welded socket Tri-Clamp 1", article no. 2.24711 
welded socket Tri-Clamp 11/2", article no. 2.14140 
welded socket Tri-Clamp 2", article no. 2.10974 
welded socket, hygienic fitting with groove nut 
F40, article no. 2.23898 
welded socket DN 40 DIN 11851, article no. 
2.10955 
welded socket DN 50 DIN 11851, article no. 
2.4177 
welded socket DN 50 DIN 11864, article no. 
2.25290 
welded socket DRD, article no. 2.10500 
welded socket M44x1.25, article no. 2.15986 
welded socket cone 2.1, nut M64x2, article no. 
2.9875 

-> Take note of the applicable welding standards 
(segmental welding procedure). 

') In case of position correction, see 6.4 Set-up procedure". 
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Sealing/Screwing in 1 Use the seal attached to the appropriate process 
fitting: 
thread G1A: Viton, article no. 2.28172; seal behind 
the thread 
thread G11/2A: Klingersil 48 x 55 x 2, article no. 
2.4191; seal behind the thread 
Tri-Clamp 1": EPDM, article no. 2.24710 
Tri-Clamp 11/2": EPDM, article no. 2.14141 
Tri-Clamp 2": EPDM, article no. 2.10975 
hygienic connection with groove nut: EPDM 40x5, 
article no. 2.17682 
bolting DIN 11851 DN 40: NBR, article no. 2.10956 
bolting DIN 11851 DN 50: NBR, article no. 2.4178 
bolting DIN 11864 DN 50: article no. 2.19059 
DRD PN 40: PTFE, article no. 2.10360 
thread M44 x 1,25: Viton, article no. 2.10491 
cone 2.1, nut 64x2; EPDM article no. 2.19094 

-or- 

Seal with a suitable, resistant seal: 
flange connections acc. to DIN/ANSI 

-or- 

Seal the thread with Teflon, hemp or similar resistant 
seal materials: 

thread 11/2 NPT. 

2 Screw VEGABAR into the welded socket by tight- 
ening the hexagon screw on the process fitting 
with SW 27 (spanner width 27 mm). 
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Mounting 

Protection against mois- 
ture 

Protect your VEGABAR against moisture penetration. 
with horizontally installed instruments: 

-> turn the housing so that the cable entry points 
downwards 
with vertically installed instruments: 

-> lead the connection cable downward in front of the 
cable entry. 

Fig. 2: 
Measures against moisture penetration 

Rain and condensation water can thus drain off. This 
applies mainly to mounting outdoors, in areas where 
moisture is expected (e.g. by cleaning processes) or 
on cooled or heated vessels. 
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Connecting to power supply 

Note safety instructions 

Take note of safety instruc- 
tions for Ex applications 

Select voltage supply 

5 Connecting to power supply 

5.1 Preparing the connection 

Always observe the following safety instructions: 
Connect only in the complete absence of line volt- 
age 
If overvoltages are expected, overvoltage arrest- 
ers should be installed. 

We recommend VEGA overvoltage arresters 
OS-F-LB-1 and USB 62-36G.X. 

In hazardous areas you should take note of the ap- 
propriate regulations, conformity and type approval 
certificates of the sensors and power supply units. 
The sensors must only be operated on intrinsically 
safe circuits. The permissible electrical values are 
stated in the certificate. 

VEGABAR 64 requires a supply voltage of 
12 ... 36 V DC. Power supply and current signal are 
transmittded via the same two-wire connection cable. 

Provide a reliable separation between the supply 
circuit and the mains circuits acc. to DIN VDE 0106 
part 101. The VEGA power supply units VEGATRENN 
149AEx, VEGASTAB 690, VEGADIS 371 as well as all 
VEGAMETs meet this requirement. When using one 
of these instruments, protection class III is ensured 
for VEGABAR 64. 

Bear in mind the following factors regarding supply 
voltage: 

the reduction of output voltage of the power sup- 
ply unit under nominal load 
the influence of additional instruments in the cir- 
cuit (see load values in Technical data). 
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Connecting to power supply 

Select connection cable 

Select connection 
cable for Ex appli- 
cations 

VEGABAR 64 is connected with standard two-wire 
cable. An outer diameter of 5 ... 9 mm ensures the 
seal effect of the cable entry. 

If strong electromagnetic interference is expected, 
we recommend the use of screened cable. The 
screen should be grounded on both ends. 

Take note of the corresponding installation regula- 
tions for Ex applications. 
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Connecting to power supply 

Single/double chamber 
housing 

5.2 Connection procedure 

Proceed as follows: 
1 Unscrew the housing cover 
2 Loosen compression nut of the cable entry 
3 Remove approx. 10 cm of the cable mantle, strip 

approx. 1 cm insulation from the ends of the indi- 
vidual wires 1) 

4 Insert the cable into the sensor through the cable 
entry 

5 Lift the opening levers of the terminals with a 
screwdriver 

6 Insert the wire ends into the open terminals ac- 
cording to the wiring plan 

Fig. 3: 
Connection steps 5 and 6 

7 Press down the opening levers of the terminals, 
you will hear the terminal spring closing 

8 Check the hold of the wires in the terminals by 
slightly pulling on them 

9 Tighten the compression nut of the cable entry, 
the seal ring must completely encircle the cable 

10 Screw the housing cover back on 

The electrical connection is finished. 

Use wire end ferrules. 
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W 68 version 

1) 

Connecting to power supply 

The connection cable is 
already preconfectioned. If 

necessary, shorten to the 
required length, cut the 
breather capillaries clean. 
Remove approx. 5 cm of the 
cable mantle, strip approx. 
1 cm insulation from the 
ends of the wires. After 
shortening the cable, fasten 
the type plate again on the 
cable. 

Proceed as follows: 
1 Loosen screw on the rear of the plug connector 
2 Remove plug connector and seal from the remote 

electronics 
3 Lift plug insert out of the plug housing 

Plug insert Ige 
0 rg 

Plug housing 

0 

Cable entry 

Fig. 4: 
Loosen the plug insert 

4 Loop the connection cable') through the cable 
entry into the plug housing 

5 Connect wire ends to the screw terminals acc. to 
the wiring plan 

Fig. 5: 
Connection to screw terminals 

6 Snap the plug insert into the plug housing and 
insert the plug seal. 
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Connecting to power supply 

Overview 

Top view, electronics and 
connection compartment 

5.3 Wiring plans 

Single chamber housing with cable entry 

Filter element .for pressure compensation 

Plastic Aluminium Stainless steel 

Fig. 6: 
Overview of the three material versions of the single chamber 
housing 

Contact springs 
for PLICSCOM 

Plug connector 
for VEGACON- 
NECT 3 with 
adapter cable 

Spring-loaded 
terminals for 
4...20 mA con 
nection 

Spring-loaded 
terminals for con- 
nection of 
VEGADIS 61 

Ground 
terminal ') 

Fig. 7: 

Top view of the electronics and connection compartment 

1) Connect cable screen here, connect ground terminal on th 
housing exterior to ground as prescribed. The two termina- 
are galvanically connected. 
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Wiring plan 

Overview 

Connecting to power supply 

Fig. 8: 
Wiring plan, single chamber housing 

Single chamber housing with M12x1 plug 

Filter element for air pressure compensation 

Fig. 9: 
Overview of the three material versions of the single chamber 
housing 
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Connecting to power supply 

Top view, electronics and 
connection compartment 

Wiring plan 

1) Connect ground terminal on 
the housing exterior to 
ground as prescribed. The 
two terminals are galvani- 
cally connected. 

Internal connection 
cable to the M12x1 
plug 

Contact springs 
for PLICSCOM 

Plug connector 
for VEGACON- 
NECT 3 with 
adapter cable 

M12x1 plug for 
4...20 mA connection 

Spring-loaded 
terminals for con- \ nection of 
VEGADIS 61 

Ground terminal 1) 

Fig-10:- 
Top view of the electronics and connection compartment 

Display 

PC with 
PACT wareTN 

Plug con- 
' nection 

VEGADIS 61 

g n 

Internal connection cable to the M12x1 plug 

Fig. 11: 
Wiring plan, single chamber housing 
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Overview 

Connecting to power supply 

+ - 
Power supply 
12...36 V DC/ 
4...20 mA 

Fig. 12: 

Wiring plan, single chamber housing, power supply 

Double chamber housing with cable entry 

Connection 
compartment 

/ 
Cable entry (pressure- 
tight with Exd) 

Electronics com- 
partment 

Filter element for air 
pressure compensa- 
tion 

Fig. 13: 

Double chamber housing, non-Ex instrument or EExia instru- 
ment 
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Connecting to, power supply 

Top view, electronics com- 
partment 

Top view, connection com- 
partment 

1) Connect ground terminal on 
the housing exterior to 
ground as prescribed. The 
two terminals are galvani- 
cally connected. 

2) Not with Exd 

Contact springs 
for PLICSCOM 

Plug connec- 
tor for 
VEGACON- 
NECT 3 with 
adapter 
cable 

N 
Internal connection 
cable to the connec 
tion compartment 

Fig. 14: 

Top view, electronics compartment with double chamber hous- 
ing 

Contact springs 
for PLICSCOM 

Plug connector2) 
for VEGACON- 
NECT 3 with 

dapter cable 

/ 

Spring-loaded terminals 
for 4...20 mA connection Ground terminal 1) 

Fig. 15: 

Connection compartment, double chamber housing 
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Wiring plan 

Overview 

Connecting to power supply 

Power suptil 
12...36 V DC/ 
4...20 mA 

Fig. 16: 
Wiring plan, double chamber housing 

Double chamber housing with M12x1 plug 

Connection 
compartment 

M12x1 plug 

Electronics com- 
partment 

Filter element for - pressure compensa- 
tion 

Fig. 17: 

Double chamber housing, non-Ex instrument or EExia instru- 
ment 
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Connecting to power supply 

Top view, electronics com- 
partment 

Top view, connection com- 
partment 

Connect ground terminal on 
the housing exterior to 
ground as prescribed. The 
two terminals are galvani- 
cally connected. 

2) Not with- Exd 

Contact springs 
for PLICSCOM 

Plug connec- 
tor for 
VEGACON- 
NECT 3 with 
adapter 
cable 

N 

Internal connection 
cable to the connection 
compartment 

Fig. 18: 

Top view, electronics compartment of the double chamber 
housing 

Internal connection cable to 
the M12x1 plug 

7L1- 

Contact springs 
for PLICSCOM 

Plug connector 2) 

for VEGACON- 
NECT 3 with 
adapter cable 

M12x1 plug for 
4...20 mA connec- 
tion Ground terminal 1) 

Fig. 19: 

Connection compartment, double chamber housing 
Fig. 20: 
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Wiring plan 

Connecting to power supply 

Wiring plan, double chamber housing, peripheral instruments 

Fig. 21: 

+ - 
Power supply 
12...36 V DC/ 
4...20 mA 

Wiring plan, double chamber housing, power supply 

" In 

C 
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Connecting to power supply 

Overview 

Top view, electronics com- 
partment 

Double chamber housing Exd 

Connection 
compartment 

Cable entry (pressure- 
tight with Exd) 

Electronics com- 
partment 

Filter element for air 
pressure compensa- 
tion 

Fig. 22: 
Double chamber housing, Exd instrument 

Contact springs 
for PLICSCOM 

Plug connec- 
tor for 
VEGACON- 
NECT 3 with 
adapter 
cable 

N 

Internal connec- 
tion cable to the 
connection 
compartment 

Fig. 23: 
Top view of the electronics compartment with double chamber 
housing 
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Connecting to power supply 

Top view connection com- 
partment Exd 1) 

Wiring plan Exd 

Fig. 24: 
Connection compartment, double chamber housing Exd 

Fig. 25: 
Wiring plan, double chamber Exd 

1) 

2) 

In Exd, the indicating`and adjustment module PLICSCOM 
can only be used in the electronics compartment. 
Connect screen to -÷-terminal or ground terminal. Ground the 
ground terminal on the outside of the housing acc. to 
regulations. The terminals are galvanically connected. 
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Connecting to power supply 

Overview 

IP 68 version with cable entry 

Fig. 26: 
VEGABAR 64 in IP 68 version and direct cable outlet, remote 
electronics 

Contact springs 
for PLICSCOM Plug connector 

for VEGACON- 
NECT 3 with 
adapter cable 

Spring- 
loaded termi- 
nals for 
4...20 mA 
connection 

Ground terminal 1) 

Plug con- 
nector to 
VEGABAR 

Fig. 27: 
Top view to the combined electronics and connection cornpar4 
ment of the remote electronics 
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z w 
u5 
1U 

c\I 

Connecting to power supply 

Wiring plan, plug connector 
remote electronics 

Wiring plan, remote elec- 
tronics 

Fig. 28: 
Wiring plan, plug connector remote electronics 

Fig. 29: 
Wiring plan, remote electronics 

1) Connect ground terminal on the housing exterior to ground 
as prescribed. The two terminals are galvanically con- 
nected. 
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Connecting to power supply 

Overview 

1) Connect ground terminal on 
the housing exterior to 
ground as prescribed. The 
two terminals are galvani- 
cally connected. 

IP 68 version with M12x1 plug 

Fig. 30: 
VEGABAR 64 in IP 68 version and direct cable outlet, remote 
electronics 

Internal connection 
cable to the M12x1 
plug 

Contact springs 
for PLICSCOM 

Plug connector 
for VEGACON- 
NECT 3 with 
adapter cable 

M12x1 plug for 
4...20 mA connection 

Ground terminal 1) 

"Plug con- 
nector to 
VEGABAR 

Fig. 31: 
Top view of the combined electronics and connection compart 
ment of the remote electronics 

30 VEGABAR 64 -4 ... 20 mA/HART® 

SP273 Denham Street Bracken Ridge SPS Electrical Services OM Manual

Q-Pulse Id TMS967 Active 10/12/2014 Page 247 of 329



Connecting to power supply 

Wiring plan, plug connec- 
tor, remote electronics 

'tiring plan 

z w 
c\I 

C\J 

/ 
Screen 

Breather capillaries 

bi 0 

41 

0 2-92 02 

Fig. 32: 
Wiring plan, plug connector, remote electronics 

Fig. 33: 
Wiring plan, remote electronics with M12x1 plug 
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Connecting to power supply 

Power supplyl2...36 V DC/ 
4...20 mA 

Fig. 34: 
Wiring plan, single chamber housing, power supply 
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Function/Configuration 

Set-up with the indicating and adjustment module PLICSCOM 

6 Set-up with the indicating and 
adjustment module PLICSCOM 

6.1 Short description 

The indicating and adjustment module PLICSCOM is 
used for measured value display, adjustment and 
diagnostics with VEGABAR 64. It is mounted into: 

the single chamber housing or 
the double chamber housing (optionally in elec- 
tronics or connection compartment) or 
VEGADIS 61. 

6.2 Adjustment system 

Indicating and adjustment elements 

LC display for indi- 
cation of: 
- measured value 
- menu item 
- parameter 

[ESC]: 
- interrupt input 
- jump to the next higher 

menu 

[-F]: 
- modify value of 

the parameter 

[->] select: 
- menu, menu item 
- list entry 
- editing position 

Indication of the, 
menu item number 

[OK]: 
- jump to menu over- 

view 
- confirm selected 

menu 
- edit parameter 
- save value 
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Set-up with the indicating and adjustment module PLICSCOM 

Adjustment system 

Boot phase 

The sensor is adjusted via the four keys and display 
of the indicating and adjustment module PLICSCOM. 
The LC display indicates the individual menu items. 
The functions are shown in the above illustration. 
Approx. 10 minutes after the last key is pressed, an 
automatic reset to measured value display is trig- 
gered. The values not confirmed with [OK] will not be 
saved. 

6.3 Set-up procedure, level measurement 

After VEGABAR 64 is connected to power supply, the 
instrument carries out a self-test: 

internal test of the electronics 
indication of the instrument type 
output current jumps to the set fault value (3.6 mA 
or 22 mA). 

The actual measured value is then displayed and the 
corresponding current value between 4 ... 20 mA is 
outputted' ). 

VEGABAR 
64 

2.653 
bar 

Set-up procedure for VEGABAR 64: 
1 Select unit of measurement/density unit 
2 Carry out position correction 
3 Carry out min. adjustment 
4 Carry out max. adjustment 

1) The values correspond to the actual level as well as the 
settings already carried out, e.g. default. 
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ail Set-up with the indicating and adjustment module PLICSCOM 

In the menu item "units of measurement" you select 
the physical unit in which the adjustment should be 
carried out, e.g. mbar, bar, m, mm 

The position correction compensates the influence of 
the installation position or a static pressure on the 
measurement. The position correction does not influ- 
ence the adjustment values. 

1 

Max.-adjustment 1.4 

100,0% 

2653 bar 

Min.-adjustment 1.3 

000,03% 

0,053 bar 

20 mA 

4 mA 

These steps are not necessary for instruments which 
are already adjusted acc. to the customer's request! 

These data are stated on the type label of the instru- 
ment and in the menu items of the min./max. adjust- 
ment. 

PLICSCOM enables the adjustment without filling or 
pressure. You can carry out the settings in the work- 
shop without the instrument having to be installed. 

In the menu items min. and max. adjustment, the 
actual measured value is also displayed. 
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Set-up with the indicating and adjustment module PLICSCOM 

Selecting the adjustment Proceed as follows when switching over to another 
unit/density unit adjustment unit') (in the example from bar to mbar): 

1 Push [OK] in the measured value display, the 
menu overview will be displayed: 

> Basic adjustment 1 

Display 
Diagnostics 
Service 
Info 

2 Confirm the menu Basic adjustment" with [OK], 
the menu item "Unit of measurement" will be dis- 
played: 

Unit of 
measurement 

bar V 

1.1 

3 Activate the selection with [OK] and select the 
requested unit (in the example mbar) with [->]. 

4 Confirm with [OK] and move to position correction 
with [->1. 

The adjustment unit is now changed from bar to 
mbar. 

When changing to a height unit (in the example from 
bar to m), it is also necessary to enter the density. 
Proceed as follows: 

1 Push [OK] in the measured value display, the 
menu overview will be displayed 

2 Confirm the menu Basic adjustment" with [OK], 
the menu item "Units of measurement" will be 
displayed 

3 Activate the selection with [OK] and select the 
requested unit (in the example m) with [->] 

4 Confirm with [OK], the submenu Density unit" is 
displayed 

1) Options: mbar, bar, psi, Pa, kPa, MPa, inHg, mmHg, inH2( 
mmH2O, m, mm, cm, ft. 
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4 

3 

3 

3 

3 

Set-up with the indicating and adjustment module PLICSCOM 

Unit of 
measurement 
Dichteeinheit 
> kg/dm3 

pcf 

1.1 

5 Select the requested unit, e.g. kg/dm3 with [->] 
and confirm with [OK], the submenu Density" is 
displayed 

Unit of 
measurement 
Density 
0001.000 
> kg/dm3 

1.1 

6 Enter the requested density value with [->] and 
[+], confirm with [OK] and move to position cor- 
rection with [->]. 

The adjustment unit is now changed from bar to m. 

Carry out position correc- Proceed as follows: 
tion 

1 Edit the offset value in the menu item Position 
correction" with [OK]: 

Cursor 
position 

Position 
correction 

Offset = 

et?: .0 mbar 
53,0 mbar 

1.2 

actual measured value 

2 Set the requested offset value with [->] and [+], 
e.g. the actual measured value with reciprocal 
sign 

3 Confirm with [OK] and move to the min. adjust- 
ment with [->]. 

The actual measured value now incorporates the re- 
quested correction (will be in the upper example 
0.0 mbar), the position correction is finished. 
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Set-up with the indicating and adjustment module PLICSCOM 

Carrying out min. adjust- Proceed as follows: 
ment 

1 Edit the %-value in the menu item Min. adjust- 
ment" and edit with [OK]: 

Cursor 
position 

Actual 
measured 
value 

Min.-adjustment 13 
000.0 % 

000.0 
000.0 mbar 

Percentage value of the 
filling (0.0 % = 4 mA) 

Corresponding 
pressure for 
0.0 % 

2 Set the requested %-value with [+] and [->] 
3 Confirm with [OK] and edit the requested mbar- 

value 
4 Set the requested mbar-value with [+] and [-->] 
5 Confirm with [OK] and move to the max. adjust- 

ment with [->]. 

The Min. adjustment is finished. 

To adjust with a filling, you simply enter the dis- 
played actual measured value. VEGABAR automati- 
cally calculates from the entered values (e.g. 10.0 % 
and 100.0 mbar) the current value for 0.0 %. If the 
adjustment ranges are exceeded the display indi- 
cates the message Outside parameter limits". Edit- 
ing can be interrupted with [ESC] or the displayed 
limit value can be accepted with [OK]. 

Adjustment ranges: 
%-value of -10 % ... 110 % 
pressure value of -50 % ... +150 % of the nominal 
measuring range. 
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Set-up with the indicating and adjustment module PLICSCOM 

Carrying out max. adjust- Proceed as follows: 
ment 

1 

1 Edit the %-value in the menu item max. adjust- 
ment" with [OK]: 

Cursor 
position Max.-adjustment 1.4 

100.0% 

1.000 mb 
000.0 mbar -- 

Actual 
measured 
value 

Percent value of the' 
filling 
(100.0 % = 20 mA) 

Appropriate pres- 
sure for 100.0 % 

The displayed pressure for 100 % corresponds to the 
nominal measuring range of the sensor (in the above 
example 1.0 bar = 1000 mbar). 

2 Set the requested %-value with [->] and [OK] 
3 Confirm with [OK] and edit the requested mbar- 

value 
4 Set the requested mbar-value with [+] and [->] 
5 Confirm with [OK] and move to the menu overview 

with [ESC]. 

The max. adjustment is finished. 

To adjust with a filling, you simply enter the dis- 
played actual measured value. VEGABAR automati- 
cally calculates from the entered values (e.g. 90.0 % 
and 100.0 mbar) the current value for 100.0 %. If the 
adjustment ranges are exceeded the display indi- 
cates the message Outside parameter limits". Edit- 
ing can be interrupted with [ESC] or the displayed 
limit value can be accepted with [OK]. 

Adjustment ranges: 
%-value of -10 % ... 110% 
Pressure value of -50 % ... +150 % of the nominal 
measuring range. 
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Set-up with the indicating and adjustment module PLICSCOM 

Boot phase 

The set-up of VEGABAR is finished. All other menu 
items are described in the separate operating in- 
structions manual PLICSCOM. 

6.4 Set-up procedure, process pressure 
measurement 

After VEGABAR 64 is connected to power supply, 
the instrument carries out a self-test: 

internal test of the electronics 
indication of the instrument type 
output current jumps to the set fault value (3.6 mA 
or 22 mA).. 

The actual measured value is then displayed and the 
corresponding current value between 4 ... 20 mA is 

outputted ". 

VEGABAR 
64 

2.653 
bar 

Set-up procedure for VEGABAR 64: 

1 Select application "process pressure measure- 
ment" 

2 Select unit of measurement 
3 Carry out position correction 
4 Carry out zero adjustment 
5 Carry out span adjustment . 

In the menu item "units of measurement" you select 
the physical unit in which the adjustment should be 
carried out, e.g. mbar, bar, psi... 

1) The values correspond to the actual level as well as the 
settings already carried out, e.g. default. 
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Set-up with the indicating and adjustment module PLICSCOM 

The position correction compensates the influence of 
the installation position or static pressure on the 
measurement. The position correction does not influ- 
ence the adjustment values. 

In the menu items "zero" and "span" you determine 
the measuring span of the sensor. 

span 
100,0 % 

2.653 bar 

1.4 

zero 
000,00 % 

0,053 bar 

1.3 

12 20 mA 

4 mA 

These steps are not necessary for instruments which 
are already adjusted acc. to the customer's request! 

These data are stated on the type label of the instru- 
ment and in the menu items of the zero/span adjust- 
ment. 

PLICSCOM enables the adjustment without filling or 
pressure. You can carry out the settings in the work- 
shop without the instrument having to be installed. 

In the menu items "zero" and "span", the actual 
measured value is also displayed. 
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Set-up with the indicating and adjustment module PLICSCOM 

Select application "process 
pressure measurement" 

VEGABAR 64 is preset to application Level meas- 
urement". To switch over to application Process 
pressure measurement" you have to proceed as fol- 
lows: 

1 Push [OK] in the measured value display, the 
menu overview is displayed 

2 Select the menu Service" with [->] and confirm 
with [OK] 

Basic adjustment 4 
Display 
Diagnostics 

> Service 
Info 

3 Select the menu item Application" with [->] and 
edit the selection with [OK] 

Note warning: Output can change". 

4 Select with [->] OK" and confirm with [OK] 
5 Select Process pressure" from the list and con- 

firm with [OK] 

Unit of 4.8 
mesurement 
> Process pressure 

Level 

6 Move to the measured value display by pushing 
[ESC] twice. 

Selecting the adjustment Proceed as follows when switching over to another 
unit adjustment unit') (in the example from bar to mbar): 

1 Push [OK] in the measured value display, the 
menu overview will be displayed: 

1) 

> Basic adjusment 1 

Display 
Diagnostics 
Service 
Info 

Options: mbar, bar, psi, Pa, kPa, MPa, inHg, mmHg, inH2O 
mmH2O. 
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Set-up with the indicating and adjustment module PLICSCOM 

2 Confirm the menu Basic adjustment" with [OK], 
the menu item "Unit of measurement" will be dis- 
played: 

Unit of 
measurement 

bar V 

1.1 

3 Activate the selection with [OK] and select the 
requested unit (in the example mbar) with [->]. 

4 Confirm with [OK] and move to position correction 
with [->]. 

The adjustment unit is now changed from bar to 
mbar. 

Carrying out position cor- Proceed as follows: 
rection 

1 Edit the offset value in the menu item Position 
correction" with [OK]: 

Cursor 
position 

Position 
correction 

Offset = 
.0 mbar 

,0 mbar 

Actual measured 
value 

2 Set the requested offset value with [->] and [OK], 
e.g. the actual measured value with reciprocal 
sign 

3 Confirm with [OK] and move to the min. adjust- 
ment (zero) with [->]. 

The actual measured value has now the requested 
correction (in the above example it is now 0.0 mbar), 
the position correction is finished. 
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Set-up with the indicating and adjustment module PLICSCOM 

Carrying out zero adjust- Proceed as follows: 
ment 

1 

1 Edit the mbar value in the menu item zero" with 
[OK]: 

Cursor 
position zero 1.3 

000.0 % 

000.0 nn 4P 

000.0 mbar 

Percentage value of the 
pressure 
(0.0 % = 4 mA) 

Actual measured Corresponding 
value pressure for 0.0 

2 Set the requested mbar value with [+] and [->] 
3 Confirm with [OK] and move to span adjustment 

with [ ->1. 

The zero adjustment is finished. 

The zero adjustment shifts the value of the span ad- 
justment. The span, i.e. the difference between these 
values, remains. It can be max. 120 % of the nominal 
measuring range. 

To adjust with a filling, you simply enter the indicated 
actual measured value. If the adjustment ranges are 
exceeded, the following message is displayed Out- 
side parameter limits". The editing can be interrupted 
with [ESC] or the indicated limit value can be ac- 
cepted with [OK]. 

Adjustment range: 
Meas. begin -50 % ... +95 % of the nominal 
measuring range. 
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Set-up with the indicating and adjustment module PLICSCOM 

Carrying out span adjust- Proceed as follows: 
ment 

1 Edit the mbar value in the menu item span" with 
[OK]: 

Cursor 
position span 1.4 

100.0 % 

1.000 mb se 

000.0 mbar 

Percentage value of the 
pressure 
(100.0 % = 20 mA) 

Actual meas- Corresponding 
ured value pressure for 

100.0 % 

The displayed pressure for 100 % corresponds to the 
nominal range of the sensor (in the above example 
1.0 bar = 1000 mbar). 

2 Set the requested mbar value with [->] and [OK] 
3 Confirm with [OK] and move with [ESC] to the 

menu overview. 

The span adjustment is finished. 

To adjust with a filling, you simply enter the indicated 
actual measured value. If the adjustment ranges are 
exceeded, the following message is displayed Out- 
side parameter limits". The editing can be interrupted 
with [ESC] or the indicated limit value can be ac- 
cepted with [OK]. 

Adjustment range: 
-120 % ... +120 % of the nominal measuring 
range. 

The set-up of VEGABAR for process pressure meas- 
urement is finished. The other menu items are de- 
scribed in the separate operating instructions manual 
of the indicating and adjustment module PLICSCOM. 
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Set-up with the indicating and adjustment module PLICSCOM 

6.5 Menu schematic 

2.6530 
bar 

Sensor 

> Basic adjustment 1 

Display 
Diagnostics 
Service 
Info 

2.6530 
bar 

Sensor 

Units of-- 
measurement ,- 

bar.V 

Basic adjustment 2 

> Display 
Diagnostics 
Service 
Info 

Sensor 

2.6530 bar 

23,5°C 

'Pre SU,re 
< 

Display 

SCaled 
$ 

Basic adjustment 3 
Display 

> Diagnostics 
Service 
Info 

'.;Ppalcvalues 

58 
pl6-76S bar 

Basic adjustment 4 
Display 
Diagnostics 

> Service 
Info 

Offreht:Ouibili 

'Outi5u,,irik:9Cp4:20MAz: 
Farldr-Molis--; 22nA 
tA' 

Basic adjustment 5 
Display 
Diagnostics 
Service 

> Info 

Sensor type 5.1 

VEGABAR 64 

Sera! number 
12227282 

Lagekorrektur 
Offset 
A 

+ 0000 mbar 
53 mbar 

1.2 

P 

-; 
Units", 

Sensor status 3.2 

OK 

Zero 

A 1. 

000 intiae - - 

53 mbar 

Scaling 2:3K 

'',Y:0%=43,0:1'4 
:44;1300 

4 - 

an 1 4 

1006 in ; 
-53,inbar -" 

Simulation 4.2 

Simulation 
start? V 

I Ca 0 
a) 
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Date of 
manufacture 

26. May 2003 
Software version 

5.2 Date of last 
change 
over PC 

53 

1.30.03 

0 
) 

z w 
C 
If) 

C 

Reset 

Reset 
select ? 

4.3 

26. May 2003 

Set-up with the indicating and adjustment module PLICSCOM 

ne-arZatiOncimire:1 

-; '3 ; 
tinear'V 

Language 44 

Deutsch V 

Sensor details 5.4 

HART6-operation 4.5 

mode 
Standard 
Address 0 

Copy 
sensor data 

Copy 
sensor data? 

4.6 

1?SdizrX6 
, e 

Sbi 

PIN 4.7 

Enable? 

Application 4.8 

Proc. pressure V 

V Selection 
possibility in 
the menu item 

[ESC] 

[OK] 

With these keys 
you move in the 
menu field 

The parameters in the menu items highlighted 
in grey are reset to default by activating the 
reset function. 
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Set-up with PACTwareTM and PC 

Connecting the PC directly 
to the sensor 

7 Set-up with PACTwareTM and PC 

7.1 Connecting the PC 

Adapter 
cable 

Power supply 
unit 

VEGABAR 64 VEGACON- 
NECT 3 

RS232 connection PC with 
PACT ware" 

Fig. 35: 
PC connected directly to the sensor 

Necessary components: 
VEGABAR 64 
PC with PACTwareTM 
VEGACONNECT 3 with I2C bus plug and adapter 
cable, article no. 2.27323 
power supply unit 
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Set-up with PACTwareTM and PC 

Connecting the PC to the 
signal cable 

Communication 
resistance 
> 250 Ohm 

VEGABAR 64 
VEGACON- 
NECT 3 

Power supply 
unit 

RS232 connection PC with 
PACT wareTm 

Fig. 36: 
PC connected to the signal cable 

Necessary components: 
VEGABAR 64 
PC with PACTwareTM 

VEGACONNECT 3 with adapter for HART® 
communication resistance >250 Ohm 
power supply unit 

The individual set-up steps are described in the help 
texts of PACT waren" 
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Maintenance and fault rectification 

8 Maintenance and fault rectification 

8.1 Maintenance 

In normal operation, the VEGABAR 64 pressure 
transmitter is completely maintenance-free. 

8.2 Fault rectification 

Checking the 4 ... 20 mA Connect a hand-multimeter with a suitable measuring 
signal range acc. to the wiring plan. 

Fault Possible reason Rectifying measure 

4 ... 20 mA 
signal not 
stable 

level fluctuations set integration time 
via PL1CSCOM 
or PACT wareTm 

no atmospheric 
pressure compensation 

Check pressure 
compensation in the 
housing, if necessa- 
ry clean filter 
element 

4 ... 20 mA 
signal missing 

incorrect connection 
to power supply 

check connection 
acc. to chapter 5.3 
and correct if 
necessary acc. to 
chapter 5.2 

no power supply check cables for 
line break, repair 
if necessary 

power supply too low 
or load resistance too 
high 

check and adapt 
if necessary 

Current 
signal 22 mA 
or less than 

electronics module or 
meas. cell defective 

exchange instru- 
ment or return for 
repair 
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Maintenance and fault rectification 

Fault messages via 
PLICSCOM 

In Ex applications, the regulations for the wiring of 
intrinsically safe circuits must be observed. 

The error message appears as code in the measured 
value display and in all menu items. The explanatory 
text is displayed in the menu Diagnosis" in the 
menu item Instrument status". 

Code Explanatory text Rectifying measure 

E013 no measured value available repair 

E017 adjustment span too small repeat with modified 
values 

E036 no operable 
sensor software 

software update, 
repair 

E041 Hardware error repair 

8.3 Instrument modification 

Insert/remove PLICSCOM PLICSCOM can be inserted or removed at any time. 
An interruption of the power supply is not necessary. 

To install proceed as follows: 
1 Unscrew housing cover 
2 Place PLICSCOM in the desired position on the 

electronics. 

You can choose any one of four different positions 
(each displaced by 90°). 

VEGABAR 64 -4 ... 20 mA/HAR7® 51 

SP273 Denham Street Bracken Ridge SPS Electrical Services OM Manual

Q-Pulse Id TMS967 Active 10/12/2014 Page 268 of 329



Maintenance and fault rectification 

Fig. 37: 
Installation of PLICSCOM 

3 Press PLICSCOM lightly onto the electronics and 
turn it to the right until it snaps in. 

4 Screw housing cover with inspection window 
tightly back on 

Removal is carried out in reverse order. 

PLICSCOM is powered by the sensor, an additional 
connection is not necessary. 

8.4 Repairing the instrument 

If it is necessary to repair VEGABAR 64, please send 
the instrument to the following address: 

VEGA Grieshaber KG 
Repair department 
Am Hohenstein 113 
77761 Schiltach 
Germany 
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Dismounting 

9 Dismounting 

9.1 Dismounting procedure 

Take note of chapters u4 Mounting" and "5 Connect- 
ing to power supply" and carry out the listed steps in 
reverse order. 

9.2 Disposal 

VEGABAR 64 consists of materials which can be 
recycled by specialised recycling companies. We 
have purposely designed the electronic modules to 
be easily separable. Mark the instrument as scrap 
and dispose of it according to government regula- 
tions (electronic scrap ordinance, etc.). 

Materials: see technical data 

If you cannot dispose of the instrument properly, 
please contact us about disposal methods or return. 
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Supplement 

Supplement 

Technical data 

General data 

Materials, wetted parts 
- process fitting 
- diaphragm 

seal 

stainless steel 1.4435, PVDF 
sapphire-ceramic® (99.9 % oxiEN- 
ceramic) 
Viton, Kalrez Spectrum, EPDM 

Materials, non-wetted parts 
- housing 

- seal ring between housing and 
housing cover 

- inspection window in housing cover" 
- ground terminal 

connection cable between IP 68 
housing and remote electronics. 

plastic PBT (Polyester), 
Alu-die casting powder-coated, 
stainless steel 1.4435 

NBR (Alu/stainless steel housing) 
silicone (plastic housing) 
Lexan 
stainless steel 1.4571/1.4435 

PUR, FEP, PE 

Weight 

Output variable 

0.8 ... 8 kg (depending on process fitting) 

Output signal 
Resolution 
Fault signal 
Current limitation 
Integration time2) 
Rise time 
Fulfilled Namur recommendation 

4 ... 20 mA/HART® 
1.5 pA 
22 mA (3.6 mA), adjustable 
22 mA 
0 ... 999 s, adjustable 
150 ms (ti : 0 s, 0 ... 100 %) 
NE 43 

1) Version with PLICSCOM. 
2) The interval required by the output signal to reach 63 % of the actual height after a jump of the 

input variable. After the triple integration time has passed, the output signal has reached 95 ") 

of the jump height. 
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Input variable 

Supplement 

Adjustment range of the zero/span adjustment: 
- zero begin minus 50 % of the nominal range 

up to +95 % of the nominal range 
-1203) ... +120 % of the nominal range - span 

Adjustment range of the min. adjustment: 
- min. %-value 

- min. pressure value 

from -10 % ... 110 % of the nominal 
range 
from -50 % ... 150 % of the nominal 
range 

Adjustment range of the max. adjustment: 
- max. %-value 

- max. pressure value 

from -10 % ... 110 % of the nominal 
range 
from -50 % ... 150 % of the nominal 
range 

Recommended max. turn down 1 : 30 

Nominal range Gauge pr. resistance° Low pr. resistance 
Gauge pressure 

0...0.1 bar / 0...10 kPa 15 bar / 1 500 kPa -0.2 bar / -20 kPa 

0...0.2 bar / 0...20 kPa 20 bar / 2 000 kPa -0.4 bar / -40 kPa 

0...0.4 bar / 0...40 kPa 30 bar / 3 000 kPa -0.8 bar / -80 kPa 

0...1.0 bar / 0...100 kPa 35 bar / 3 500 kPa -1.0 bar / -100 kPa 

0...2.5 bar / 0...250 kPa 50 bar / 5 000 kPa -1.0 bar / -100 kPa 
-1.0...0.0 bar / -100...0 kPa 35 bar / 3 500 kPa -1.0 bar / -100 kPa 
-1.0...+1.5 bar / -100...+150 kPa 50 bar /5 000 kPa -1.0 bar / -100 kPa 
,......... 65 bar / 6 500 kPa -1.0 bar / -100 kPa 
-1.0...+10.0 bar / -100...+1 000 kPa 90 bar / 9 000 kPa -1.0 bar / -100 kPa 
_....._...... 130 bar / 13 000 kPa -1.0 bar / -100 kPa 
.......__. 200 bar / 20 000 kPa -1.0 bar / -100 kPa 
-1.0...+60.0 bar / -100...+6 000 kPa 300 bar / 30 000 kPa -1.0 bar / -100 kPa 

-0.05...+0.05 bar / -5...+5 kPa 15 bar / 1 500 kPa -0.2 bar / -20 kPa 
-0.1...+0.1 bar / -10...+10 kPa 20 bar / 2 000 kPa -0.4 bar / -40 kPa 
-0.2...+0.2 bar / -20...+20 kPa 30 bar / 3 000 kPa -0.8 bar / -80 kPa 
-0.5...+0.5 bar / -50...+50 kPa 35 bar / 3 500 kPa -1.0 bar /-100 kPa 
Absolute pressure 
0...1.0 bar / 0...100 kPa 35 bar / 3 500 kPa 
0...2.5 bar / 0...250 kPa 50 bar / 5 000 kPa 
0...5.0 bar / 0 ...500 kPa 65 bar / 6 500 kPa 
0...25.0 bar / 0...2 500 kPa 130 bar / 13 000 kPa 

0...60.0 bar / 0...6 000 kPa 300 bar / 30 000 kPa 

3) Values less than -1.0 bar cannot be adjusted. 
4) With process fitting PVDF acc. to nominal pressure stage. 
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Supplement 

Accuracy 4) 

Reference conditions acc. to IEC 60770-1 
- temperature 18 ... 30°C 
- relative humidity 45 ... 75 % 

- air pressure 860 ... 1060 mbar (86 ... 106 kPa) 

Determination of characteristics limit point adjustment acc. to DIN 16086 

Characteristics linear 

Deviation in characteristics 5) 

Accuracy class 0.1 Turn down Deviation in 

characteristics 
1 : 1 < 0.1 % 

up to 1 : 5 < 0.1 % 

up to 1 : 10 < 0.15 % 

Accuracy class 0.05 6) Turn down Deviation in 

characteristics 
1 : 1 < 0.05 % 

up to 1 : 5 < 0.05 % 

up to 1 : 10 < 0.075 % 

Influence of the ambient temperature 

Accuracy class 0.1 Turn down 

1 : 1 

up to 1 : 5 

up to 1 : 10 

Average temperature 
coefficient of the zero 
signal8) 
0.05 %/10 K 

0.1 %/10 K 

0.15 %/TO K 

Long-term stability 

Long-term drift of the zero signal 5)9) < 0.1 % per 2 years 

Ambient conditions 

Ambient, storage and 
transport temperature 
- without PLICSCOM 
- with PLICSCOM 

-40 ... +85°C 
-40 ... +70°C 

6) Similar to DIN 16086, DINV 19259-1 and IEC 60770-1. 
6) Relating to the nominal range, incl. hysteresis and repeatability. 
7) Only with process fitting EV, FT. 
8) In the compensated temperature range between 0°C ... 100°C, reference temperature 20°C. 
9) Acc. to IEC 60770-1, relating to the nominal range. 
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Supplement 

Electromechanical data 

Cable entry/plug 10) 

- single chamber housing - 1 x cable entry M20 x 1.5 
(cable-o 5 ... 9 mm), 
1 x blind stopper M20 x 1.5 

or: 
- 1 x closing cap 1/2 NPT, 

1 x blind stopper 1/2 NPT 
or: 
- 1 x plug M12 x 1, 

1 x blind stopper M20 x 1.5 
- double chamber housing - 1 x cable entry M20 x 1.5 

(cable-o 5 ... 9 mm), 
1 x blind stopper M20 x 1.5 

or: 
- 1 x closing cap 1/2 NPT, 

1 x blind stopper 1/2 NPT 
or: 
- 1 x plug M12 x 1, 

1 x blind stopper M20 x 1.5 
- remote electronics - 1 x cable entry M20 x 1.5 

(cable-o 5 ... 9 mm), 
1 x blind stopper M20 x 1.5 

or: 
- 1 x closing cap 1/2 NPT, 

1 x blind stopper 1/2 NPT 
or: 
- 1 x plug M12 x 1, 

1 x blind stopper M20 x 1.5 
- tags for plug connector 

acc. to DIN 43650 
Spring-loaded terminals for wire cross sections up to 2.5 mm2 
Connection cable between IP 68 instrument 
and remote electronics: 
- max. length 180 m 
- min. bending radius 2.5 mm (at 25°C) 
- diameter approx. 8 mm 
- colour 

- standard black 
- Ex version blue 

Depending on the version. 
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Supplement 

Process conditions 

Product temperature, depending on 
measuring cell seal 11) 

- Viton 
- EPDM 

- Kalrez Spectrum 

-20 ... +120°C 
-40 ... +120°C 
(1 h: +140°C cleaning temperature) 
-10 ... +120°C 

Calibration position 
Influence of the installation position 
Vibration resistance 

upright, diaphragm points downward 
< 0.2 mbar/20 Pa 
mechanical vibrations with 4 g and 
5 ... 100 Hz 12) 

Indicating and adjustment module PLICSCOM 

Power supply and data transmission through VEGABAR via 
sliding contacts (I2C bus) 

Display 
Adjustment elements 

LC display in full dot matrix 
4 keys 

Protection 

Materials 
- housing 
- inspection window 

IP 20 (mounted in VEGABAR: IP 40) 

ABS 
Polyester foil 

Power supply 

Supply voltage 
- non-Ex instrument 
- EEx is instrument 
- Exd instrument 
Permissible residual ripple 
- < 100 Hz 
- 100 Hz ... 10 kHz 

900 

675 

450 

250 

0 

12 ... 36 V DC 
12 ... 30 V DC 
18 ... 36 V DC 

Uss 5_ 1 V 

U 5_ 10 mV 
see diagram 

HART® load 

Voltage limit 
EEx is 
instrument 

Voltage limit 
non-Ex instrument/Exd instru- 
ment 

12 15 8 21 24 27 30 33 36 V 
Power supply 

II) With process fitting PVDF max. +100°C. 
12) Tested acc. to the regulations of the German Lloyd, GL-directive 2. 
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Electrical protective measures 

Supplement 

Protection 
- housing IP 66 or IP 68 
- remote electronics 

(with IP 68 version) IP 65 
Overvoltage category III 

Protection class II 

Approvals 13) 

ATEX II 1G, 1/2G, 2G EEx ia IIC T6, 

ATEX II 1/2G, 2G EEx d is IIC T6, WHG, ship approvals 

13) Deviating data with Ex applications: see separate safety instructions. 

Dimensions 
Plastic hous- Stainless Aluminium Aluminium IP 68 version 
ing steel hous- double chamber housing with cable outlet 

ing housing 
axial lateral 

.51 

Yrtir 

* with display 
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Supplement 

Ii uments with screwed connection 

GG 

CA 

092 

RD 

GW 

LA 

074 

RS 

GN 

TA 

RI 

GC 

078 Io 92 

RA/RB - 

a. or 
o66 

0105 

AA 
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Supplement 

Instruments with flange connection 

d2 

d4 

k 

EA, FB, FE 

d5 

EB, ED, EE 

D = outer flange diameter 
b = flange thickness 
k = diameter of hole circle 
d2 = diameter of holes 
d4 = seal ledge diameter 
d5 = extension diameter 
f = seal ledge strength. 

= extension length 

Flange connection acc. to DIN 2501, seal ledge acc. to DIN 2526 Form D 

Order 
code 

Flange 
Size D b 

Hole 
k No. d2 

Seal ledge 
d, f 

Extension 
RL'l d5 

Length L 
without 
display 

with 
display 

EA DN 40/PN 40 150 18 110 4 18 88 3 - 156 165 
FB DN 50/PN 40 165 20 125 4 18 102 3 - -- 158 167 
FE DN 80/PN 40 200 24 160 8 18 138 3 - -- 162 171 

EB DN 40/PN 40 150 18 110 4 18 88 3 38 140 149 

ED DN 50/PN 40 165 20 125 8 18 138 3 38 142 151 

E DN 80/PN 40 200 24 160 8 18 138 3 38 146 155 

Flange connection acc. to ANSI B 16.5, seal ledge RF 

Order Flange Holes Seal ledge Extension Length L 

code Size D b k No. d2 d4 f RL1) d5 without 
display 

with 
display 

FH 2" 1501bs 152.4 19.1 120.7 4 19.1 91.9 1.6 - 157.1 166.1 
Fl 3" 150 lbs 190.5 23.9 152.4 4 19.1 127.0 1.6 - 161.9 170.9 

1) Order-specific. 
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Supplement 

Instruments with connection for the paper industry 

048 

0 115 

BA/BB FT 

* with display 

Remote electronics 

ca 69,5 

077 

co 

38 

0 115 

FG 
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Supplement 

CE conformity declaration 

CE 
Konformitatserklarung 

Declaration of conformity 
Declaration de conformite 

VEGA Grieshaber KG 
Am Hohenstein 113 

77761 Schittach 

erklart in alleiniger Verantwortung..dass das Produkt Ideclare under 
our sole responsibility that our product 1 declare sous sa seule 

responsabilite quo La produit 

VEGABA11.52.X*52.C*, 53.X*, 53.Ce 

VEGABAR 61.C., 04,r, 64.C*, 65.X, 65.C*, 66.X*, 66.C*, 67.X*, 67.C* 
mit iElektronik H (4...20.mA HART) 

auf das sieh diese Er1darung bezieht, mit den folgenden Normen 
Obereinstimrnt / to which this declaration relates is in conformity 
with the following standards tauqUel'.Se refere cette declaration 

eSt:confomie auinornies 

EN 61326 : 1997 /(Kiassa B) 
EN 61326': 1997 / A1 : 1998 

EN 61010 - 1 :2001 

gernaB den Bestimmungen der Richtllnien / following the provision 
of Directives / conformemont aux dispositions des Directives 

73/23 EWG 
89/336 EWG 

Schittach, 07.11.2002 ppa. Ti.ler(Alad 

Josef Fehrenbach 
Entwicklungsleitung 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone (07836) 50-0 
Fax (07836) 50-201 
E-Mail info@de.vega.com 
www.vega.com 

ISO 9001 

verAQ CE 
All statements concerning scope of delivery, application, 
practical use and operating conditions of the sensors and 
processing systems correspond to the information avail- 

able at the time of printing. 

Technical data subject to alterations 27525-EN-030601 
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ELECTRIC 

DRAWINGS 

TO CONTACT YOUR NEAREST BRANCH PHONE 1300 720 075 
SJ ELECTRIC (VIC) PTY LTD 

A.B.N. 82 074 448 481 R.E.C. 13700 

SJ ELECTRIC (QLD) PTY LTD 
A B N 22 573 962 619 R E C 7623 

SJ ELECTRIC (NSW) PTY LTD 
A.B.N. 68 537 948 401 R.E.C. 23788C 

SJ ELECTRIC (WA) PTY LTD 
A.B.N. 47 078 494 738 R E C. EC006006 

MELBOURNE BRISBANE SYDNEY PERTH 
76 Commercial Drive, 19 Elliot Street, 25 Lidco Street, 226 Planet Street, 

Thomastown Vic 3074 Albion Old 4010 Arndell Park NSW 2148 Carlisle WA 6101 

Phone: (03) 9466 3977 

Fax: (03) 9466 4752 
Email: contracting@sjelectricvic.com.au 

Phone: (07) 3256 1522 

Fax: (07) 3256 1533 
Email: mail@sjelectric.com.au 

Phone: (02) 9672 7922 

Fax: (02) 9672 7252 
Email: graemec@sjelectricnswcom.au 

Phone: (08) 9470 4292 

Fax: (08) 9470 4787 
Email: sjwa@bigpond.com 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
OASJ - 02AV - ISSUE No 3 
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35 

36 

REFER DRG. C86/5/7-NW216 
1.15VAC SUPPLY 
E N LI L2 13 

CUBICLE LIGHT DOOR SWITCH 
... 'DI CUM( 2.!....- x )_ 
6A' IF1 

IOW fLURO C13) 

1K3 

PUMP 1 

113 
125A IK2 MS 117.7 

111 112 
I'T\-R 

SOFT STARTER 
1U1 ______ 

10 
.../D 

1 1017 
0 t I I PP1-M 

106 

. 0 
106 

t 7 

I U 
'. 

I PPE% . -013 
I0) 

0£ 
I'. V 

0 2( 

49. 

70 10% 
- CONTROL SUPPLY lit 

1 '. 

I 
I 

(41-01-ri. 

6 \ 
76 

111 

77 
114 

r 
NL 1 I 

100N -0=----1 

IK1 
PUMP I,- (MIRO 

PUMP 1- HOURS F 

PUMP 1- LINE (01 
S, 6, 17, 

SOFT START ER 13' 

7. 

PUMP 1- SOFT ST 

_O-11.. 

('STOP 
101 r-,0______1:.5j3 NS HRH' cv: II 

kn 

I . 

r 
no 1K2 

rol 

oil 

Nu Vol Mt , fll 1K3 

721.....77,7_0_19.1_1112 11(4 

1 I 1 

11(5-2 113 

slANT/S7OP 
114 

1K6-1 RESET 
11_ j----...05,.. . 06 

0 

SOFT STARTER 
11)1 pit! 

. 

I. 

Ric 05 

0 0 

RS75S-A 
> 10 SOF I SIMI 

R1491-8 (Das 734,1,7-1 
74 

LE LIGHT 

SOFT STARTER 

EMOTRON NSF -0 6 0 

SUBMERSIBLE PUMP MOTOR 

1.85kW FLC = 35.5A 

779 IX 

11(1 -1 

MOTOR THERMISTOR 1/7 
REFLUX 

CIRCUIT POWER ON RELAY 

UN METER 

TACTOR 

-PASS CONTACTOR 

ARTER FAULT RELAY 

CR N*. 7 

719104 

/CV DC 
769 DC- 

pee 

RTU INPUTS 

p01 p401 

START ca2 (i oo-02._0_, 

STOP ' NO) 

PI 

1)"(-1 --(17 1)--- EMERGENCY STOP O 
007 

1,............,_,K 4 - I", 
°I0,7-112---4. l'2!..1)-5 SOFT STARTER FAULT 

____-(3 0 

(I c"` ,)-t LOCAL RESET. 
si 

00/ 
G.-21- )- PUMP RUNNING 

17 

PUMP No.1 

CONTROL POWER ON 

REFLUX VALVE OPEN 

LOCAL START 

LOCAL 81.010i cTrif . 

(011-) (014-)4 

PUMP START/STOP RELAY 

REF No 
1 
34.5 

DATE 
R EC -9 JUL 2003 

ACTION . : 

4- 

O 

LEGEND: 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

0 SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL 

/44/ 

Rill DIGITAL INPU1 

RIO DIGITAL OUTPUT 

R I U ANALOG INPUT 

EQUIPMENT ITEM No. 

ISSUED FOR 
CONSTRUCTION. 

I 11.3-0 .40001,31(C16110.080 WN 

60. 0411 

0014411 0 3 
121143211 021.0. NO. 7E 

1.77177aR 
FIICtICERING 

DATE DC S1CN you 

PRocucno« / rcloRx 
AKNOWN1 

A 

DOE 
DRAWN Ora 

04101C0 

D 

./00 It( 
ICAO 111 1711Si7EtRe.0.9 

SWAY No 1(00 9000 

SUMS AO 
N. 0104 

Brisbane 
Vilater ---./%1a0 

PRO X I 

WOODCROFT St. 
SEWERAGE PUMPING STATION 
SP273 

Nu I 

MAIN SWITCHBOARD 
PUMP 1- 35.1A 18.5kW 
ELECTRICAL SCHEMATIC 

siml NIS N. I 01 I 

oRAwoG 6 

486/5/77W/217 
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A 

REFER DRG. 436/5/1-NW216 
LISVAC SUPPLY 
E N 11 L2 L3 

6 

10 

12 

13 

14 

15 

16 

17 

18 

19 

_ 20 

21 

22 

23 

24 . 

_ 25 

_ 26 

27 

28 

29 

_ 30 

31 

32 

33 . 

r- 30 

35 

36 

CUBICLE LIGHT DOOR SWITCH 
2HI ... - tv I .... 

%I la EL . X 
6A 2F2 TOW RETRO 

IK3 

PUMP 2 
2F3 a 

125A 1K2 mt* )at 

SOFT STARTER 
2U 1 -____ 

i 
2T1 2T2 

Mb MI, PPT-R 
165 '""' Ma 

Olt 
PPT-M 

7.6 ..--e.° 2114. 

° 

00 
1 I _t? '../ 203 

OPE 

1.3 

PE I 
69. 199. UI CPT-01-XX 

Mb IIII 70* C.P2-131-3EX 

(GNIRCt SUPPLY 
TS 

21L 

I IF 4 

6A 
74 

2 iS 

I li 
73 

r- 
NE2 

200N C=D 
1 

I 

I 21(1 
PUMP 2 - CONT 

PUMP 2 - HOW 

PUMP 2 - LINE 
5,71. 17. ' 

SOFT STARTEF 

PUMP 1- SOFT 

1- 0. 

I 

L/sio4 
2 l 1.--........0._____22_5), 2** I-1RM I 

(:);- 

- 
2 6 

'\1 

1 mums' , I 2* 21(2 

2 3 21... V011AGE . ill 21(3 

201 21 1A0.1 ) 11)11 2K4 

701 I 2 

I.? 

100N 

21(5-2 713 

START/STOP 

21 

21(6-1 RESET 
4 

S OFT STARTER 

:Est, 21)1 ___N....o.2l5,:.r. 

RUBS 
/ 

Jo 

< 

0 

RUSS- A 
.... RR Set ) S1ARTER Na. I 

OK 244/5/7-12w217 TINE 761 -.c 
LEO MG LI 

It$1. ES-5 
LIN 3.- 

r- 

n 321 .INNIONRi.O<IRKNN 1N.1 

Te0, PAK 

ENGINEER 

CNEE 

tr,'T 7/ 5 
WANNXR 
ENGKERING 

out 

BICLE LIGHT 

SOFT STARTER 

EMOTRON MSF-060 

SUBMERSIBLE PUMP MOTOR 

1.85kW FL( ,-- 35.5A 

MOTOR THERMISTOR 

ROL CIRCUIT POWER ON RELAY 

S RUN METER 

CONTACTOR 

BY-PASS CONTACTOR . 

STARTER FAULT RELAY - 

/0/7-NN110 
31/1 

VD(. 
24V DC 

2tv0C- 

PUMP No.2 

078 

21(1-1 
RTU INPUTS 

CO-14 
CONTROL POWER ON 

REFLUX VALVE OPEN 

LOCAL START 

LOCAL scow -7-r19 

EMERGENCY STOP 

SOFT STARTER FAULT 

LOCAL RESET 

PUMP RUNNING 

REFLUX 
37 

1:47-17 

START 

.217 

pq 

STOP 

O1 

DIR a7-19 
1.3 

D08 

' 

D044 

22(4;13 

.4 

12421 

RESET 

0 
/7 

001 

( 
DU -7) 

!(4) 
11(2-1 

0 
.9 

' 

O 
art 

2-2.2-1)-- 
SI 

(ON 21 E0***X1 
24V DC 

R7U OUTPUTS 

(foot-0c 

oo \ l-es 

Do1.14 

0 
107 

000. 

O 

D046 
0 
09 

2K5 

21(6 

117 

PUMP No.2 

PUMP STATUS 

PUMP START/STOP RELAY 

*- 

FAULT RESET 

Li. 

R.EF No 
OR W,K 

I DATE - 
9 J U L 2003 REC. 

ACTION CO:' 

0 

RELAY OR 

CONTACTOR COIL 

FIELD DEVICE , 

R.T.U. FUSE TERMINAL 

R.T.U. LINK TERMINAL 

SWITCHBOARD TERMINAL 

CATHODIC PROTECTION 

TERMINAL 

A.I.82 

RIU DNA. 1AI INPUT 

R U DICIII Al OUTPUT 

R T U ANALOG INPUT 

EQUIPMENT ITEM-No. 

DEACN yr*, 

PROD <DON / It MORK 
ALIENDIJON mtats 

A B 

DRA.72 yew 

JOB Ellf 

CKC,.CCO;s.NN CRT StWED 

KALI III S7N.1-Pvetl. .0 
SURVEY W. 

D 

1[1.0 BOO* 

DAIlA4 

MOW 

WOODCROF T St 
SEWERAGE PUMPING STATION 
SP213 

G 

11)11 

MAIN SWITCHBOARD 
PUMP 2 - 35.1A 1851<W 
ELECTRICAL SCHEMAT1C 

SCA 1 N I S 

ISSUED FOR 
CONSTRUCTION 

Of I SHE( 10 

CRANING le I m< 

486/5/7-NW218 j 0 

8 
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A 

251 

752 

253 

154 

255 

254 

257 

25/5 

259 

760 

261 

262 

163 

266- 

265 

266 

267 

268 

269 

270, 

771 

. 777 

213 

274 

215 

276 

211 

275 

279 

280 

151 

282 

283 

184 

-285 

286 

287 

288 

799 

790 

291 

197 

193 

79C 

295 

196 

197 

798 

199 

300 

.6 RCP, ORA wmG L96i5,766i116 
IRE 156 

/- 
E N R M B 

TNCII 
. 63A 

TEUTRAL ISAR 

1 1 

LAPIN BAR 

AMNT0101iCSINGloo 

tEsS/40z _SATE 
ENGREER X77 ^' P133141PAL 

3 

ILANKIR 
ENCKERING 

DOC 

SPARE 

TELEMETRY 800 

PLC 

sPin 

6A SRIGIE GPO I ILI I 

SPARE MOUNTED ON ESCUTCHEON 

6 

[ 

-0....2. 

=12, --. xj,0- - - - 

.c..,.0 

16 6 

SPARE 4 

...L.---'''' 
26 ME DiSTROUTGIN CHASSIS 

SPARE 

SPARE 

SPARE 

SPARE 

SPAN 

DATE 

914 571.14/ 211- Rev° 7,,s, 

PRODUCTION / 1E1NORX DATE 

AMENDIRTII 111&5 DELEGATE 

A 

PORN 

CHECT(ID 7/4,3 Misbme 0, 
ittD BOCK 

Alt DARAI 

r 

SURCHARGE 

!L(VEE 

RTU COMPARTMENT 

TU 

COL 

DITLA 

DIA .31 Du, 

MR) RELAY 

MY DC. 

1 
-.., 

/EV LK. SUPPEY 01E10 006 
,Ly DE. 4.14NW716 ENE 11 

71 DOC 

MRS" 

VET WELL SUROtARGE . 

LEVEL 11PWIENT TRIO 

GALA 31 

MA, 1 

Brix ne 1i WOODCROF T St. 

Water SEWERAGE PUMPING STATION 
SP273 

F H 

0 24VDC I MEI WELL SURCHARGE LEVEL E11L0 

SYMBOLS LEGEND 

FIELD 

SWITCHBOARD WIRING POWER TERMINALS 

-0- SWITCHBOARD CONTROL TERMINALS 

0 LOCAL CONTROL PANEL WIRING TERMINALS 

VFD CONTROL CARD TERMINALS 

REF No 3'+ ca RI U CARD TERMINALS 

t : _ 
RTU INTERFACE TERMINALS 

FUSED INTERFACE TERMINALS 

DATE _ 
9 ti I_ 2003 REC 

AC71O7. 

- 

FO- DISCONNECT LINK INTERFACE TERMINALS 

'ISSUED FOR 
CONSTRUCTION 

tau 
MAIN SWITCHBOARD 
DISTRIBUTION BOARD 
ELECTRICAL -SCHEMATIC 

scut HiS. Of I SNITS 

.. 

486/5/7-NW219 
APEND 
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301 

302 

303 

304 

305 

306. 

307 

306 

309 

310 

311 

312 

313 

31t 

115 

316 

317 

316 

319 

320 

321 

322 

323 

374 

325 

(RUE( 
SORGE 

PROTECTION 
' - - - 

H.4 

316 

327 

321 

329 

3)0 

331 

332 

333 

334 

335 

336 

337 

330 

339 

340 

341 

347 

34 3 

34 4 

345 

346 

341 

347 

31.9 

350 

is a a 
IT 01 0 

_ a 
AI ar 

71V SuPPLY 10 SuR01AR0E I101041 4DR6 

401/S./7-N3(210 Lot 1430 

10A 
Mu RED 

10 

Lo_ I 

LAPTOP 
OPO 

strect 
ARRESTOR 

74- 

2 

74. 

74 

SI If 
. 0 1 

/ CONTROL. MODE 

ENID (WORDS 717.207 

RESET 

ri 0111 

74.4- 74- 

MITS RTU.- M03311EA 

FOR I/O TEITroule*DTAGRANS RETER 10 DRAWitGS 4$45/7-771.777.773 I. 774 

10 DellAt N4PUIVOUTPUTS 
DMUS 164.611-771. 777 

ETT 

3A 10 Pio, H4.1ECITTROL LEI 
OWES LUIS/T-717 0 

PUM 1t47 E011170. EET /A 1141 

(11 
EIWGS 04/1/7-7X 

700-01 11 ) IOCAt REMOTE 010104 

7 24'10 C;12g ( R111.04 ) Sill AT TEHTIOH MARTY RESET 

95-405 (CartS 
10 SLAVE 1 

cT- 

8.u°"' 

1. 

REF; No 

Fi 

3145' 

L-:EC - JUL 2003 

.....,.. I:C.:, :. t., 

SYMBOLS LEGEND 

FELD WIRING 

SWITCHBOARD POWER TERMINALS 

--(} SWITCHBOARD CONTROL TERMINALS 

O LOCAL CONTROL PANEL WIRING TERMINALS 

-0- VED CONTROL CARD TERMINALS 

O RIU CARD TER/1NAlS 

01 RID INTERFACE TERMINALS 

-to- FUSED INTERFACE TERMINALS. 

-0-- OrSEONNECI LINK INTERFACE TERMINALS 

PRINCIPAL LPL°. KL 
ENCKER 5-5 6 /0.3 MOE Del 

14474X1 R 

EHONEERIK 
DATE DESCH 

utla0 fa CooIRUCIQ 
A140401.4041 

AlV P000UCION / DrORK 
LE CATE 

07,1( 

A 

CRAJAN 

CITE CXE D 

W0 

7,/^" 

.08 TEE 

-co A TILE S774,1270 

SURVEY 7444 

Drisban. City 9jRAyED 
0010 ETX% I 

A.H. DARA1 

Brisbane 
Water 

fta:gskaiwi 

Pa000 

ISSUED FOR 
CONSTRUCTION 

WOODCROFT St. 
SEWERAGE PUMPING STATION 

A 
SP273 

MAIN SWITCHBOARD 
RTU CONNECTIONS 
ELECTRICAL SCHEMATIC 

siALE NTS N' I SHEETS 

DRAWING 01- 

486/5/7-NW220 
xr(043. 

G H 
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L 

A 

r 
RTU COMPARTMENT 

IMITSRIU 
I MD3311 EA 

1 

1 

DIGITAL 
I INPUT 

DI POI 

SA Fin/ 

DI 1301 

07 

11V6t. ltvOC 

14VDC- 

rt VDC 

Dal 

a=13 1tYK 

\ 5 

CL 

0-101 

D) Dal 

Eg D07 

COD 0 

OM 

6=1 9 
Do) 

DOS 

CS=D 

13 
COD or 

Coot 

0665 

07 DO I 

Of 

01 0111 

on CAW 

011 0111 

D17 0112 

DI) ao 

au 

0 TS 
0115 

COM (01101 

(I 

1 

1 

1 

SA To% 

0704 

Da 

SP 

totz 

DMA 

an 
DMA 

0114 

DULA 

PUMP No I COMPARTMENT 

FROM ORG. No. 486/5/7-NV111 

1 DM Oot 
36 

11 37 
1 COD 30 
I 017 an .11 3 ) 
1 COD AO 

1 

D 13 as 
41 

cco tj 
1 901 DD -f) 61 

1 COD cc 
1 010 DQO 

4=1 L5 

1 

1 11 
a 44 

011 0121 
C) 

1 

1 

D71 Ott? 
6 COD II 

-B LI 
1 ®- Se 

I 021 0413 ?a) 51 

1 (OD S2 
016 alt 

S3 

C1=13 54 
1 005 015 

SS 
1 COD 84 

1 026 0126 
1=3 57 

1 CI=D Ss 
D77 0427 

1 
St 

2 1. VOC 

It VDC 
0161 

76VDC 

0117 

0101 

D119 

Del 

DUI 

Din 

DUI 

®t1 
020 0170 fa/ 11 

1 0=D 6 2 

1 1111 Doi fE3 O3 

1 GOO At 

1 

D10 -1/ 65 

C411 
Cl) 46 

(1) I 

6 

1 Zan COr117 
COD 

1 

1 

C2 

1 

ALL FUSES ARE SOO mA EXCEPT WHERE NOTED 

WOODCROF T STREET 
SEWERAGE PUMPING STATION I Get L_______________________________________________________ pT 

it( 
Vtit, ACAO FILE s ?kw 771- 4..0.4..9 

SPARE 

0173 

DUOA 

DU) 

DOA 
OC4 

DOOA 

SPARE 

WET WELL SURCHARGE LEVEL 

IMMINENT (REF. DRG. 

486/S/71420 LINE 2131 

0111* 

' NT) 

SG 

011)A 
I I! it 

0 :1411 

0121A r- - 
SEATON AI TENTOOOkAL ARM RESET 

PUSHBUTTON 

PUMP STATION 

REMOTE SELECTED 

RID NAM POWER AVAILABLE 
KONTACI FROM RACK OF POWER SUPPLY) 

I- 

t w o PUNP I - (ONIROL SUPPLY OX 

6 Om PUMP 1 - REFLUX VALVE OPEN 

DIo) PLOW I - lOCAI START Pt/SMUT ION 

L. 041) PUMP 1 - LOCAL STOP PVSHT1U1 ION 

0104 FLAW 1- EMERGENCY STOP OLS16131.11 ION 

L oco pUFSP I - SOF 1 STARTER FAA T 

DIN PUMP 1 - LOCAL RESET POSH:SUTTON 

D*7 PULP I -RtioiNG 

7t UDC. 

PUMP No 2 COMPARTMENT 

FROM DRG No. 456/5/7-NW218 
2I.VDC 

PUMP 1- (ONTROL SUPPLY OK 

Om PUNT' 2 - REFLUX VALVE (PEN 

TM? Puy 2 - LOCAL ST ART PUSAIUT ION 

IF") PUMP 2 - LOCAL STOP PUSII3U1 ION. 

iFF" PUMP - EMERGENCY S1OP PUSHBI.II I ON 

0105 POW 1 - SOF I STARTER <AT&T 

17/66 MAT, 7 -.LOCAL RESET PUSIWUT TON 

am PUMP 2 - ROOM 

MAIN INCOMER COMPARTMENT 
FROM DRG. No. 486/5/7-NW203 

to IS K2-1 IN 

Lo 

K1-I 111 
01301, 

SURGE DIVERIERS 
(Or9466/5/7-NW216 'ne 261 

Sol SO2 S03. 

PHASE FAILURE SIGNAL 

SITE MAINS POWER ON 

PHASE FAILURE, 

ENERGEX POWER ON 

SO 

SD ALARM RE AY 

mu-LACER 

Dart ERIK 
()An 

N0 DAZE 

NNM/010t(D61WC / 

ASK NOWNI 
PRODUCTION / 14114101141 

441111.EGA1C 
DATE 

A B 

VMV 

- 0 3 
SURVEY 144 

Of ;44444 (i. y SURWYED 

?LLD BOOK 

Alt DATUM 

Brisbanew ^* 
water 

MOIL( I 

W000CROFT St. 
SEWERAGE PUMPING STATION 
SP273 

G H 

11111 

MAIN SWITCHBOARD 
RTU DIGITAL INPUT 1 

TERMINATION DIAGRAM 

"CLOSE- EAL 1 MY 

i REF IN0. 

44C: 
Ir 

_ 
loATE I -9 till 211133 REC 

1 

ACTICL 
I 
t 

7 ----1 

' 

1 

ISSUED FOR 
CONSTRUCTION 

'or 
SCALE N S 

D444/44; /4. 

11' I Of 1 Se6.115. 

.111LND 

0 486/5/7-NW221 
J 
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.1 RTU COMPARTMENT 
I. MILS R1U 

TIT)))11 EA 

I DIGIT At 
I INPUT 

I 

I 0)) 
1 

I 

016 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 1 

1 

1 

1 

1 

1 

012 

A 100% 

DI 

ROW 

.1) 41 

10 

c=1 77 

C1=D 

240.0'.- 240.00.. 

2C VC( - 
VDC. 

034 0% 
COD 74 

0% DOS 

75 

COD 76 

0)4 

017 1/01 

0)! D)1 

11 - 0=D 70 

1=1 /1 
0=D II 
'ET 31 

C=CT 02 

0)1 011 

i=1 0) 
0=0 01. 

040 001 

D41 

174 D147 

10 

041 ) 

DIA 

DK) 

046 

91 

SPADF 

DK, 
DK 

DK 

r 

DK CA 

DK) 

I- 
t 

1 

1 

Dit3 

1 Da TA MAIN SWITCHBOARD DOOR 

AECESS LEI'! SMICITES I 

1 
MAIN INCOMER COMPARTMENT 

MAIN BOOMER COMPARTMENT 

DWG: 484/5/1-NWZ It 

ORE 

00.1 

C1=D Ni 

91 

DK SA 

0146 

..-- COD IN 

(OHO) ' 

=I) 107 

INK 

to.) 

- DRS 

DIAS* BATTERY SYSTEM OK 

I. 1144A MAR INCONER (B CLOSED 

L 

A r 1 

Mt 
I I 

I 

I 

I 

I 

I 

1 

I 

J 

I 

I 

I. 
1 

I 

I 

L 

D446A . 

-----°-1 CATHODIC PROTECTOR 
ALARM RESET, 

' DIL7 

OtC7A 

---A-1 CATHODIC PROTECTION 

POWER 

1 

1 

PROPAL R.P.C.. go. DATE 

CHOKER 6. - .7 S, - 3, 
DUE 

144NACIR 
CHM< [MC 

DATE 

No 

000 Kulool (e (0XT 

At 001 

DRAWL 
vet PRODOC17C01 / 0.0000IN DATE 

CITED 0011ots DELICAII 

A B 

hr 0 

.1013 it( 
ACM filE STV.022. Pty.) 

SURVEY No. EELD BOOK 

Brisban 
Wate 

PROAE I 

WOODCROFT St 
SEWERAGE PUMPING STATION 
SP273 

REF No I 3 s 

-9 J U L 2003 

A:1101N' .. ,,,, 
-,-- 

1 1 

1 li 7- 1 

4 

i 
Inl7JED FOR 

CONSTRUCTION 
tUlLE 

MAIN SWITCHBOARD 
RT.0 DIGITAL INPUT 2 

TERMINATION DIAGRAM 

SE ALL N 1 S 0. I DT 1 S.CE TS 

OTTAWITC 

486/5/7-NW222 
AK ND. 
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rif ''' ---- if ------------------ ---------------- if ------------------------------- --------- 
RTU COMPARTMF_NT 

- 

MITSRTU 
tiD33 II EA 

OUTPUT 
DOOR 

DO 

0001 o3 10). 000) r 
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ELECTRIC 

INSPECTION & TEST 
RESULTS 

TO CONTACT YOUR NEAREST BRANCH PHONE 1300 720 075 
SJ ELECTRIC (VIC) PTY LTD 

A B N 82 074 448 481 R.E.C. 13700 

SJ ELECTRIC (QLD) PTY LTD 
A.B.N. 22 573 962 619 R.E.0 7623 

SJ ELECTRIC (NSW) PTY LTD 
A.B.N. 68 537 948 401 R.E.C. 23788C 

SJ ELECTRIC (WA) PTY LTD 
A.B.N. 47 078 494 738 R E.C. EC006006 

MELBOURNE BRISBANE SYDNEY PERTH 
76 Commercial Drive, 19 Elliot Street, 25 Lidco Street, 226 Planet Street, 

Thomastown Vic 3074 Albion Qld 4010 Arndell Park NSW 2148 Carlisle WA 6101 

Phone: (03) 9466 3977 

Fax: (03) 9466 4752 
Email: contracting@sjelectricvic.com.au 

Phone: (07) 3256 1522 

Fax: (07) 3256 1533 
Email: mail@sjelectric.com.au 

Phone: (02) 9672 7922 

Fax: (02) 9672 7252 
Email: graemec@sjelectricnsw.com.au 

Phone: (08) 9470 4292 

Fax: (08) 9470 4787 
Email: sjwa@bigpond.com 

ELECTRICAL ENGINEERS, CONTRACTORS & SWITCHBOARD MANUFACTURERS 
OASJ - 02AV - ISSUE No 3 
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TRIC 

I I 
CUSTOMER NAME. . 

CUSTOMERS ADDRESS: w t9G5tAe/o 

TEST E :FORE YOU TOLY"H 

TEST SHEET 

SWITCHBOARD ID. 

cZle,9e.eg"/ 

N? 02176 

DATE: "/4/67(ZN 
JOB No 70.0 

C/B 

NO. 

CABLE 

SIZE 

C/B 

SIZE 

N 

NO. 
CIRCUIT DESCRIPTION 

VISUAL 
INSPECTION 

CORRECT 
CIRCUIT 

CONNECTION 

EARTH 

CONT. 

A - E 

MQ 
N - E 

M Q 

A - E 

VOLTS 

A - N 

VOLTS 
0-0 

VOLTS 

RCD TEST Fault loop 
Impendance 

measurement mA mS 

PI to G3 15 (30 t-N e / ,.,.. ,.., 1G ...- 

VI- 10 C23 tp Po i-41) )-- 
,../ ..V 20 

t'll/A /A.) 5 ,.... (....1 t c.0 (,90 

'Zs / S 7-c' - 3 (75 cv:-%--er- ,.../ L..I 04::, 

5 1- 5 6) - P c R ....../- ,,,,./ 

.sTi 2. c )c) /- t 96 OuT-Le 7 t./ oo 00 3-0 l la 
("I t_ .4 Co 3 5c3/Be-b (,7-- t../ t..-1 LG.° !cc> 

to 2 - 4) L A P P , Pt) /./. ..../ c#C2 00 

I( L .c Co 4- 2-4- ti 6f) PPC4-> 
,../ bio ..e7 

TEST EQUIPMENT: 

SERIAL NO: 

TEST DUE DATE. 

yob/ TSB NAME: e e 
84 1E3 LIC NO: 

xS 

SIGNATURE: 
S..1-61 ISSUE 2 
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ELECTRIC QUALITY PLAN: J07002 
TEST REPORT NO: QA3TR - 050 
ISSUE NO: 3 PAGE 2 OF 3 

"FINAL" 240/415 VOLT SUPPLY 
TEST REPORT (MAINS AND SUB-MAINS) 

CUSTOMER: Hornick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: jiial -73 
SWITCHBOARD: 
LOCATION /AREA: Segc-iee-A-; 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 TLS Z.,57,-*,7 #21. 
2 
3 
4 

3.0 POLARITY TEST 

1 Ensure that: 
(a) Main switch is turned off. 
(b) All circuit breakers are turned off. 
(c) The main earth and main neutral are disconnected 

from the neutral link. 

2. Energise then conduct the following tests at the 
switchboard. 

(a) Test between the disconnected main neutral at the 
switchboard and the line terminals of the main switch. 
Positive indication displaying 250 volts 

(b) Test between the disconnected main neutral and main 
earth at the switchboard. 
No indication displayed 

(c) Test between the main earth at the switchboard and 
the line terminals of main switch. 
Positive indication displaying 250 volts 

(d) Test between all line terminals of main switch to prove 
supply is multiphase. 
Positive indication displaying 415 volts 

(e) Test between the disconnected main neutral at the 
switchboard and line and load terminals of all 
protective devices. 
No indication displayed 

CHECKED 
(TICK) 

( 

( /) 
( 

CHECKED BY: 
SIGNATURE: 
ELECTRIC 

DATE: 
ENCE NO: 

APPROVED BY: 
SIGNATURE: 
ELECTRICAL LICENCE NO: 

DATE;2/ 16. 

The above signatories certify that the Electrical installation work listed has been tested in accordance with 
the prescribed procedure and that such work complies in every respect with the requirements of the 
Electricity Act 1994 and has been conngtd to th ce of supply. 

-47 
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ELECTRIC QUALITY PLAN: J07002 
TEST REPORT NO: QA3TR - 050 
ISSUE NO: 3 PAGE 3 OF 3 

FINAL" 240/415 VOLT SUPPLY 
TEST REPORT (MAINS AND SUB-MAINS) 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO:BW.30077-02/03 

PLANT: sfr 2 7 3 
SWITCHBOARD: 
LOCATION / AREA: ,Ae.57-e.Te- i4(/9..* 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 Z.9---7.4,,e'L 
2 4 
3 4c?-7-r v".) /--tg 
4 

3. POLARITY TESTING continued 

2 (f) 
(9) 

Turn main switch on. 
Test between the disconnected main neutral conductor at the 
switchboard and line terminals of protective devices. 
Positive indication displaying 250 volts 

(h) Test between the disconnected main neutral conductor at the 
switchboard and load terminals of protective devices. 
No indication displayed 
Test between line terminals of protective devices. 
Positive indication displaying 415 volts 

(j) Turn main switch off. 
(k) Test between the disconnected bonding conductor at the 

point of attachment and earth to prove bonding conductor is 
not energised (where applicable). 

(I) On completing test in 2(k) prove that test equipment used is 
operating correctly. 

(m) Reconnect main earth and main neutral link. (Bonding 
conductor where applicable). 

(i) 

4. PHASE SEQUENCE 

Ensure correct phase sequence of all switchboards for all 
incoming supplies. 

CHECKED 
(TICK) 

7) 

CHECKED BY: 
SIGNATURE: DATE: 
ELECTRICAL L CE NO: (.30fgc- 

APPROVED BY: 
SIGNATURE: 
ELECTRICAL LICENCE NO: 

DATE: a070( 

The above signatories certify that the Electrical installation work listed has been tested in accordance with 
the prescribed procedure and that such work complies in every respect with the requirements of the 
Electricity Act 1994 and has been connected e sour : o ,upply. 
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ELECTRIC 
QUALITY PLAN: J07002 
TEST REPORT NO: QA3TR - 075 
ISSUE NO: 3 PAGE 1 OF 2 

"FINAL" 240/415 VOLT SUPPLY 
TEST REPORT (Final Sub-Circuits) 

CUSTOMER: Homick Constructions 
PROJECT: Bracken Ridge Sewerage Pump Station 
CONTRACT NO: BW.30077-02/03 

PLANT: 5 2 73 
SWITCHBOARD: 
LOCATION I AREA: 
DRG NO: 

TEST EQPT (TYPE & SERIAL NO) 
1 / 
2 0-7,e/75 di /Z'A/0$2 
3 
4 

1.0 PRIOR TO ENERGISING 

1. Ensure "In Process" testing completed as per test report 
QA3TR - 025. 

2. Ensure "Final" mains and sub-mains testing complete as per 
test report QA3TR - 026. 

3. Ensure "In Process" testing completed as per test report 
QA3TR - 026. 

4. Ensure all cables including earth cables are reconnected. 

2.0 EARTH CONTINUITY TEST (MAXIMUM RESISTANCE 2 OHMS) 
As per listed circuits. 

3.0 POLARITY TEST 
1. Energise and test only one circuit at a time testing each 

outlet individually. 

Note: Test to be carried out in accordance with Queensland Electricity 
Commission testing procedures for consumers installation. 

CHECKED 
(TICK) 

( 

( 

( 

( 4 
( 

CHECKED BY: /43/4G 

SIGNATURE: DATE: 
ELECTRICAL CE NO: 3 gig(' 

APPROVED BY: 
SIGNATURE: 
ELECTRICAL LICENCE NO: 

TE: ier 

The above signatories certify that the Electrical installation work listed has been tested in accordance with 
the prescribed procedure and that such work complies in every respect with the requirements of the 
Electricity Act 1994 and has been connected to source of supply. 4 
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