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J & P Richardson Industries Pty Ltd 

1.0 INTRODUCTION 

These operating instructions cover the Karalee B pumping station electrical equipment 
supplied by J & P Richardson Industries Pty Ltd in June 2005. 

1.1 Operating Instructions 

Normal operation of the pumping station is in the automatic mode with control by means of 
a Radio Telemetry Unit (RTU) which receives level signals from the Electronic Level 
Relays. 

Manual operation control of the station is available by means of selector switches on the 
motor control switchboard. 
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J & P Richardson Industries Pry Ltd 

2.0 DESCRIPTION OF OPERATION 

2.1 Mode Selection 

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

2.2 Manual Control 

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

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

b). Starting by "START" pushbutton. 
c). Stopping by "STOP" pushbutton. 

N.B. DO NOT LEAVE IN MANUAL WHILE STATION UNATTENDED 

2.3 Automatic Control 

For automatic control of the station: - 

a). The "MODE SELECTOR SWITCHES" on the switchboard should be in the "AUTO" 
position. 

b). The automatic Duty Selection is done via the RTU software. The total running hours 
of each pump unit is displayed on the hourmeter located on each pump section of the 
switchboard. 

c). The automatic starting, and stopping of the pumps is controlled by signals from 
Master RTU. 

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

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

3.0 PUMPS 

SUPPLIER: KSB Ajax Pumps Pty Ltd 
55 Jijaws Street, Sumner Park, QLD 4074 
PO Box 654, Sumner Park B.C., QLD 4074 

Ph: (07) 3725 8200 
Fax: (07) 3725 8299 

MODEL: F80 -315 16kW 2Pole 
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. 
Operating instructions 
2553.804/8 -10 Amarex KRT 

Submersible motor pumps 

Series 

Size 

Motor sizes 

Material types 

e: l9;. 
74111a reX.;KRT" 

X200' 

Works -No.: see data plate: 

The operating manual contains important information and 
hazard /danger warnings. It is imperative to read the instructions 
set out in the manual prior to installation, making electrical 
connections and commissioning. Additional operating instructions relating 
to the components of this plant will also have to be observed. 

In principle if any work has to be carried out to the plant all electrical 
supplies (inclusive of the control cable) should be disconnected at the 
mains supply switch. The plant has to be safeguarded against accidental 
starting. 

Ident-No. 01 055 329 
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Amarex KRT 

These operating instructions contain important notes for the 
individual material versions of the below sizes: 

Type Size Material version 

S F E K D= 
impeller type 

G GI G2 GH 

S, F, K 40 - 250 S, F, K F, K F F, K 

F, E 80 - 250 F, E F F F 

F, E, K 80 - 315 F, E, K F, K F F, K 

F 100 - 240 F F F F 

F, E, K 100 - 250 F, E, K F, K F F, K 

F,E,K 100-315 F,E,K F,K F F,K 

D 150 - 251 D - 
F, E, K, D 150 - 315 F, E, K, 

D 
F, K F F, K 

K 200 - 280 K K - . K 

K 200 - 281 K :'' ,z" 
, 0 200-315 D 

Type Size Material version 

Impeller type sti% 4`s y:4"4ä"ro s.r*w 
H Cl C2 

K 40 - 250 K K K 

F,K 80-315 F,K F,K F,K 

F 100-240 F F F 

F, K 100 - 250 F, K F, K F, K 

F, K 100 - 315 F, K F, K F, K 

F, K 150 - 315 F, K F, K F, K 

F,K 200-280 K K K 
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Amarex KRT 

1 General 

This KSB pump has been developed in accordance with the latest 
technology, it was manufactured with great care and is subject to 
constant quality control. 
The operating manual is designed to introduce the pump to you to 
make operation easier and to make full use of all its applications. 
The operating manual contains important information to ensure 
safe, correct and economic operation. It is imperative to observe 
the contents of the operating manual to ensure reliability and long 
operating life of the pump and to avoid dangerous practices. 
The operating manual does not take into account any local 
regulations which have to be complied with by the operator or by 
any hired installation staff. 
This pump must never be operated outside the limits laid down in 
the technical documentation with regard to pumped media, rate of 
flow, speed, density, pressure and temperature, including motor 
rating or contrary to any other instructions stipulated in the 
operating manual or contract documentation. 
The data plate states series /size, the most important operating data 
and the Works No. /Serial No., which must always be stated when 
making enquiries, subsequent orders and especially when ordering 
spare /replacement parts. 
Should any additional information or instructions be required, or if 
there is any damage to the equipment, then please contact your 
nearest KSB service. 

2 Safety 

This operating manual contains basic instructions, which must be 
observed during installation, operation and servicing. Therefore it is 
imperative that this manual is read prior to assembly by the fitter 
and relevant skilled staff /and operators, and it must always be kept 
within the locality of the machine /plant. 
Do not only observe the general safety notes under this section, 
but as well any other notes regarding safety included in the 
manual. 

2.1 Identification of symbols used within the 
operating manual 

The symbols contained within this manual calling attention to 
situations where non -observance could endanger lives, are 
especially identified such as: 

Warning sign in accordance with DIN 4844 - W9 
Calling attention to electric current with 

n 
Warning sign in accordance with DIN 4844 - W8 
Safety instructions relating to situations where non -observance 
could damage the machine and its functions are identified with the 
word . 

Attention 

Any instructions which are actually pnnted on the machine such as: 

- Arrow indicating the direction of rotation 
- Identification for fluid connections 

must be observed without fail and be kept clean and legible. 

2.2 Personnel skills and training 

Operators, as well as service, inspection and assembly personnel 
must have proof of having the appropriate skills to carry out such 
work. Area of responsibility, allocation and supervision of the 
personnel must be controlled by the operator. Should the personnel 
not have the required knowledge, training must be arranged. If 
required, the operator can arrange such training to be carried out 
by the manufacturer /supplier. The operator must also ensure that 
the instruction manual is fully understood by the personnel. 

2.3 Dangerous practices - non -observance of 
safety instructions 

Non -compliance with the safety instructions can endanger people's 
lives, the environment and the pumps. Non -observance will negate 
any warrenty daims. 
In detail, non-compliance could, for example, cause the following: 

- Failure of pump /plant to operate 

- Failure of servicing and maintenance methods 

Endangering people by contact with electrical, mechanical and 
chemical matters 

- Contamination of the environment by leakage of dangerous 
substances. 

2.4 Safe working methods 

The operator must observe all safety instructions outlined in this 
leaflet, the existing national safety precautions to prevent 
accidents, and also any inter -company working, operating and 
safety regulations. 

2.5 Safety instructions for operators 

If hot or cold machine parts are considered a danger, then these 
parts must be protected where contact is possible. 

Safety equipment to prevent contact with hot or cold movable 
parts must not be removed whilst the machine is in operation. 

- Leakages (for example at shaft seals) of dangerous media (e.g. 
explosive, poisonous, hot liquids) must be disposed of in such a 
manner as to avoid any danger to personnel and environment. 

Danger caused by electric supply must be eliminated (in this 
respect, see details of any regulations enforced by individual 
countries of the VDE and /or local power supply stations). 

2.6 Safety instructions during maintenance, 
inspection and installation 

The operator bears the responsibility to ensure that all service, 
inspection and maintenance work is carried out by authorised and 
fully trained personnel, who have read and are familiar with the 
operating instructions. 
Basically, all work to the plant should only be carried out when the 
machine is not operating. The operating instructions relating to the 
method of switching off the equipment must be adhered to without 
fail. . 

Pumps or plants pumping dangerous media must be 
decontaminated. 
Once maintenance work is completed, all safety equipment must 
be reinstated again and checked to ensure they function correctly. 
Read and follow the point listed in the paragraph "First 
commissioning" prior to installation. 
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Amarex KRT 

2.7 Unauthorised modifications to the pump and 
fitting of spare parts 

Modifications to the pump can only be carried out after 
authorisation has been obtained from the manufacturer. Original 
spare parts and ancillary equipment supplied by the manufacturer 
provide safety. Installation of any other equipment cancels the 
guarantee for any pump failure which occurs as a result of installing 
non manufacturer's parts. 

2.8 Impermissible modes of operation 

Operating safety of the equipment is only guaranteed if all 
operating instructions as outlined in paragraph 1 - General - are 
observed. The limits given in the data sheet must under no 
circumstances be exceeded. 

3 Transport and interim storage 

The chain or lifting wire which is supplied 
must only be used for lifting the appropriate 
pump unit. General use for lifting heavy loads 
is not permitted. 

Do not lift the pump by the motor cable. 

The pump must be handled carefully during 
transport. The chain or lifting wire must be 
attached securely at the pump and crane end. 
Personnel can be injured and the pump unit 
damaged should the pump slip out of the 
chain /guide wire. 

3.1 Transport 
The motor housing/cover of the pump has been prepared for 
attaching the chain supplied with the unit. For lifting the unit during 
unpacking only this prepared fixing should be used for attaching 
the lifting chain. 

3.2 Storage /conservation 

The procedure has been outlined in the paragraph 6.3 "Shutdown" 

4. Description of pump . 

4.1 General description 

KSB submersible pumps are submersible, close -coupled units 
which are non -self -priming. The impellers in these pumps can vary, 
depending on the impeller type required by the customers to suit a 

particular application. Usually, the pumps are operated fully 
submerged. For short periods, they may run dry until the minimum 
filling level is reached. .. 

4.2 Identification data 

Identification can be found on the data plate, which is fitted to the 
motor. Illustration data plate for non flameproof and flameproof 
design see appendix: "General pump outline" Fig 1. 

Series 
KRT = 10n-9a0 / 1.7 2. 

Impeller type (D,E,F,K,S)- 

D = diagonal single vane impeller 
E = single -vane impeller 
F = free -flow impeller 
K = non -clogging impeller 
S = with cutter 

Hydraulic size 

Motor size 

Number of poles 
2 -pole . 

4-pole 
6 -pole 

Motor version (U, W, X, Y) 
U = standard version 
W = hot water design (max. 600C) 
X = explosionproof version T3 
Y = explosionproof version T4 

Identity No. 

G-1911 

Material version I variants 
(G, G1, G2, GH /H, C1 /C2) 

G = Pump complete in cast 
G1 = GG Pump with impeller in duplex steel 1.4517 
G2 = GG Pump with impeller in chilled casting 0.9635 
GH/H = Pump manufactured In chilled casting 0.9635 
C1/C2 = Pump manufactured In duplex steel 1.4517 

Impeller diameter in mm 

4.3 Construction 
4.3.1 Driver 

KSB submersible pump sets are supplied with three -phase 
asynchronous motors complete with connecting cable. 
Electrical data in compliance with data plate. 
Starting method standard: direct or Y. . 

4.3.1.1 Motors in explosionproof design 

In accordance with EN 50014/ EN 50018; 
Protection type EEx d IIB T3 or T4. 

4.3.2 Shaft seal 

The shaft seal consists of a mechanical seal which is independent 
of the direction of rotation at pump and motor end. The oil 
chamber which is fitted between the two mechanical seals ensures 
cooling and lubrication. 

4.3.3 Bearing assembly 

All sizes are fitted with grease -lubricated, maintenance -free deep - 
groove anti -friction bearings. 
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Amarex KRT 

4.3.4 Impeller types 

Cutter (S) for faeces, domestic sewage and 
sewage containing long fibrous admixtures. 

Free -flow impeller (F- impeller) for pumping 
liquids containing larger solid particles and 
fibres liable to twist and bunch and also gas 
and air inclusions. 

Single -vane impeller (E- impeller) for 
pumping . liquids containing larger solid 
particles and fibres liable to twist and bunch, 
and also for the damage -free transport of 
solids. 

Open, diagonal single vane impeller 
(D- impeller) for sewage with solid and long 
fibrous admixtures and with coarser solids. 

Closed non - clogging impeller (K- impeller) for 
contaminated, non -gaseous liquids 
containing solids, without fibres liable to 
twist and bunch. 

4.3.5 Installation methods 

- stationary wet -well installation 
- transportable installation 

For detailed installation description, see item 5.6. 

4.3.6 Dimensions 

Information regarding dimensions and weight can be found in 
Appendix 4 "Dimension Tables ". 

4.4 Ancillary equipment 

Suitable KSB switchgears are available to ensure trouble -free 
functioning of the monitoring equipment. Recommended 
equipment is described in Appendix "Electrical connection 
diagram" 
Any information relating to other ancillary equipment will be given 
by our Sales Office. 

5. Assembly /Installation 

5.1 Safety regulations 

It is not permitted for any person to enter the 
tank during operation of the pump unless special 
safety precautions have been taken in 
accordance with current safety regulations. 

5.2 Checking procedure prior to commencement of 
the installation 

Construction lay -out must be in accordance with measurements 
set out on the table of dimensions. 
The construction of the concrete foundations should be sufficiently 
strong (Min. B25 in accordance with DIN 1045) to ensure a secure 
and functionally correct installation in compliance with DIN 1045 or 
equivalent standard. Concrete foundations must have set before 
installation of the unit. Its surface must be level and even. 

5.3 Installation 
Examine the unit carefully prior to commencement of installation 
regarding any damage incurred to the unit and cabling during 
transport. Before installation of the pump all items listed in 
paragraph 6.1 have to be checked in sequence. A separate data 
plate stating pump and motor data is supplied within the scope of 
supply. This data plate must be fixed in a clearly visible position 
outside the tank (for example switch panel, pipework, mounting 
bracket). 

5.3.1 Checking of operating data 

A check must be carried out to ensure that the details stated on 
the data plate correspond to the order and pump data (for example 
operating voltage, frequency and pumped media temperature etc.). 

5.3.2 Oil level control 

The oil chambers of our submersible pumps were filled with 
environmentally friendly non -toxic paraffin oil at works. 
The oil level must be checked prior to initial operation of the 
unit. 
Procedure see item 6.1.1 

5.3.3 Checking of the direction of rotation 

Before starting with the installation, make sure that the direction of 
rotation is the correct one, acc. to para. 5.5.6. 

5.4 Connection of the pipeline 

(Appendix "General arrangement of installation sets" Fig 1) 
The discharge pipe must be connected to the pump without 
tension. 

Attention 
Under no circumstances must the pump be used 
as an anchoring point for the pipeline. 

Any expansion of the pipes caused by high temperatures must be 
adjusted by taking appropriate corrective measures, to ensure that 
the pump does not come under undue stress due to pipeline forces 
and torques. 

Excessive pipeline forces can cause leakages of 
pumped media for example. 
Toxic and hot media can endanger life. 

When emptying objects on a lower level, a non -retum valve must 
be fitted into the discharge pipe to avoid backflow from the 
channel, which could be led via the backflow level (road level) 
upwards and only then into the sewage channel. 

Attention 
Screwed pipeline joints where plastic parts were 
used, must not be damaged by careless 
handling of tools during the installation of pump 
and pipeline. 

Fitting of a non- return valve is also essential for longer rising 
pipes to avoid excessive backflow when the pump is turned 
off. Ensure that ventilation is taken into account when fitting 
a non -return valve. 
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Amarex KRT 

5.5 Electrical connection 

General 

The electrical connection must be carried out by 
a trained electrician and in compliance with local 
regulations. 
The voltage must comply with the voltage 
indicated on the data plate. 

Electrical installation must be in accordance with the annexes 
"Electrical installation" and "Performance lay -out" for the 
appropriate motor sizes. The pump is delivered with cable. 

Attention 
Do not remove the protective cover, which is 
situated at the cable gland until immediately 
before installation. 

The individual cores of the cable ends bear marking tapes (e.g. 
U(T1). V(T2), W(T3), 21, 22, or 10, 11, ...) 
If cables have to be shortened, take care of the core index or 
colour imprints. In such a case, remove the core marking, and 
reaffix it afterwards: 

Attention 
When laying an earth cable between the 
pumping station and the electrical switchgear, 
an additional multi -core control cable 
(min. 1.5 mm2) must be installed for motor 
monitoring equipment and float switch control. 
Adjust cores to suit requirement. 

5.5.1 Monitoring equipment 

The unit has been supplied with monitoring equipment to prevent 
overloading. Installation, description and functioning of the 
monitoring equipment can be taken from Appendix "Electrical 
connections diagrams/circuit diagrams ". 

5.5.2 Frequency inverter operation . 

The given motor capacity of P2 can only be used up to 85 %. 
Other special characteristics for this method of operation can be 
taken from Appendix "Electrical connections diagram /circuit 
diagram ". 

5.5.3 Fitting of electric cabling 

Attention 
After installing the unit, it is advised to position 
the motor cable straight upward in order not to 
have it affected by the swirl created by the 
pumped liquid. 

For correct Installation of the electric cabling within the pump 
sump (Appendix "General pump outline" Fig. 5) we recommend 
to use cable socks, which can be supplied as an additional extra 
(paragraph 4.4). Slack installation of cables could cause damage 
to the electric cabling because of vibrations when the pump is 

operating. 

Attention 
Fitting of cable protection sheath 

If a protection sheath is included in the scope of supply for the 
electric cabling, it has to be fitted according to the instructions 
given in the supplementary operating manual Assembly of 
protection sheath ". 

5.5.4 Overcurrent relay 

The motor is protected against overloading by a thermally retarded 
overcurrent relay to comply with VDE 0660 / IEC 947 and 
regulations which are in accordance with local requirements. This 
should be adjusted to the nominal motor current indicated on the 
data plate. 

5.5.5 Level control switch 

Pumping stations with automatic pump operation should be fitted 
with a level control switch. The cut-off point should be set as 'R' in 
accordance with Appendix "Table of dimensions ". 
This prevents an interruption of the delivery by the pump which 
would cause dry running. 

5.5.6 Checking of the direction of rotation 

Once the electrical connections are complete, the following should 
be checked: 

Attention 
The pump cannot reach its duty point if the 
direction of rotation is incorrect. Non- 
observance can lead to damaging the pump set. 

Prior to carrying out any tests check that there 
are no foreign objects within the pump casing. 
Never put hands or any objects into the 
pump. 

The running time should be as short as possible 
(max 3 minutes). 

Correct direction of rotation: 

If the phase sequence of the circuit is known, the correct direction 
of rotation will occur automatically, providing the instructions in 5.5 
have been carried out correctly (rotating of the motor to the left). 
The direction of rotation is checked by short starts and 
observations of the impeller. 
When looking at the pump mouth, the impeller must move to the 
left (with some pumps, the direction of rotation is marked by an 
arrow). 
(compare Annexe "General Pump Outline" Fig. 6). 
If the direction of rotation is incorrect, interchange 2 of the 
3 phases in the switch cabinet. 

5.5.7 Connection of a potential equaliser 

For potential equalisation, follow the instructions to EN 60 204. 
The potential -equalising conductor is connected to the external 
connection terminal at the cable entry. 
(Annexe "General Pump Outline ") 

Special requirements for chemically corrosive media 

Do not use the outside terminal if the unit is used for chemically 
corrosive media and with a flameproof pump. 

Instead, the potential equaliser should be fitted to a flange at the 
discharge pipe, which does not come into contact with the media. 
Please ensure that there is an electrical connection between the 
newly created potential equaliser and the pump. 

(Appendix "General pump outline" Fig. 5). 
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Amarex KRT 

5.6 Assembly kit installation 

The following assembly kits are available for assembly /installation 
of the KRT pump unit. 

- 5.6.1 Stationary wet -well installation 
- 5.6.2 Transportable installation 

5.6.1 Stationary installation /guide wire 

5.6.1.1 Description 

(Appendix "General outline installation set" Fig. 1). 

Stationary installation provides the facility to insert and lift out the 
pump unit at any time regardless of liquid level within the sump by 
means of a double guide wire. 

Guided securely by two parallel, previously tightened stainless 
steel wires the pump slides into the well or tank and attaches itself 
to the duckfoot bend which has been fitted to the bottom. 
The weight of the pump acts as seal between pump and duckfoot 
bend. A profile joint between pump and duckfoot bend achieves a 
pressure -proof elastic connection. Walking on the well is not 
permitted during inspection and maintenance work. 

5.6.1.2 Scope of supply for stationary wet -well 
installation 

Please refer to the Appendix "Wet -well installation with parts 
list". 

5.6.1.3 Installation of pump with claw connection 
Use appendix "Wet -well installation" with parts list for 
guidance. . 

1. Prior to lowering the pump fit claw 732 to the discharge flange 
of the pump housing. 
Screws have to be tightened in accordance with the 
instructions. This is described under item 7.5.1 in the table 
"Bolt tightening torque ". 

2. Fit profile seal 410.35 or 99-6 into the groove of the claw /pump 
casing flange. This profile seal will serve to seal the duckfoot 
bend during installation. 

5.6.1.4 Fitting of the mounting bracket/ 
duckfoot bend /guide wire 

Construction of the base /concrete foundations should be 
sufficiently strong (min. B 25 in accordance with DIN 1045) to 
ensure a functionally correct fixing of guide wire equipment and 
duckfoot bend. 

Refer to the drawing as illustrated in Appendix "Wet -well 
installation with parts list' for all installation tasks outlined below. 

1. Secure mounting bracket 894 using anchor bolt 90 -3.37 at the 
sump opening rim. Borehole diameter and depth for the 
anchor bolt have to be taken from Appendix "Table of 
dimensions ". Bolt tightening instructions are outlined in the 
table below. Bolt tightening torque for steel anchor bolts 
or foundation bolts ". . 

As for the hole pattern of the mounting bracket refer to Appendix 
"Table of dimensions ". 

2. Fit threaded bolt 904 with clamping piece 553/ support piece 
572 to the mounting bracket. Do not unscrew hexagonal nut 
920.36 too much, just enough to allow sufficient play for 
tightening the wire subsequently. Ensure that the two clamping 
pieces 553 are fitted correctly to a support piece. 

3. The duckfoot bend should be positioned and secured to the 
base of the sump so that the tightened wire will run vertically 
later on. 
Should construction /pipework etc. require the wire to run off 
the vertical, then a maximum angle of 5° should be adhered to, 
thus ensuring safe fitting function.Securing of the duckfoot 
bend is carried out by using bolts or foundation bolts 
regardless of pump size or material variation. 
Units larger than approx. 2,000 kg in weight are supplied 
complete with foundation slide rails. Refer to Appendix 
"Dimension Table" and Appendix "Wet -well installation 
with parts list" for details relating to appropriate fitting 
instructions and hole dimensions. 

4. Insertion of wire and fitting. Lift thrust plug and clamp and 
insert one end of the wire. Lead the wire around the duckfoot 
bend 72 -1 and back again towards the guide bracket and insert 
into clamp of thrust plug. Manually tension the wire and secure 
by using hex. nuts 920.37. 

5. Tighten the wire by fastening the hexagonal nut 920.36 
situated on top of the mounting bracket(s). Tighten the 
hexagonal nut with a torque of MA as outlined in the table 
Appendix "Guide wire tension" to achieve sufficient wire 
tension. Subseqently secure by using a second hexagonal nut. 

6. The loose end of the wire at the clamp 572 can either be 
twisted into a ring or the end can be cut off. After length 
adjustment, seal off ends to avoid fraying. 

7. Place shackle 59-18 into the mounting bracket 894 to 
enable the lifting chain to be attached at a later stage. 

Please observe the fitting instructions for steel bolts given in 
Appendix "Stationary wet -well installation with guide wire ". 

Table Bolt tightening torque "Steel anchor bolt" 

Size (o) Torque (Nm) 

10 10 

18 80 

Table Bolt tightening torque "Foundation bolt" 

Size (0) Torque (Nm) 

25 
16 65 

20 125 

Table "Guide wire - tension" 
Size MA 

(Nm) 
P 

(N) 
40-250 100-315 14 6 000 
80-250 150-315 
80-315 200-280. 

100-240 200-281 
100-250 200-315 
150-251 

MA = tightening torque 
P = wire tension 

1 
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5.6.1.5 Fitting of chain /lifting wire 
stationary wet well installation 

Installation of this equipment should be carried out in accordance 
with the "General pump outline ", Fig. 2a by inserting the 
chain /lifting wire into the loop opposite the outlet branch. Further 
details can be found in "Wet -well installation with parts list ". 

This type of fixing achieves a forward inclination of the pump 
towards the outlet branch and permits the fitting of the pump to the 
duckfoot bend. 

5.6.1.6 Installation of the pump 

(Appendix "General outline installation set" Fig. 1) 

The pump is lowered into the sump by guiding it from above over 
the clamp 572. It is then attached to the guide wire and slowly 
lowered into the sump. Once the pump is lowered, it will attach 
itself to the duckfoot bend 72 -1 and is then securely fixed to the 
outlet pipe ready for use. Finally, attach the chain or wire to the 
shackle 59 -18 on the mounting bracket 

5.6.1.7 Connection of the pipeline 

(Appendix "General outline installation set ", Fig. 1) 

For procedure, see para. 5.4. 

5.6.2 Transportable installation 

5.6.2.1 Description - . 

Pumps for transportable installation are supplied with a pump 
stand. The outlet branch with DIN connections lends itself for fitting 
either rigid or flexible piping. Examples for typical installation 
possibilities can be taken from Appendix "General arrangement 
of installation parts" Fig. 2. Ancillary equipment can be 
requested and purchased from our sales offices. 

5.6.2.2 Components /extent of supply for 
transportable installation 

For parts supplied and detailed illustration, see Appendix "Wet - 
well transportable installation with parts list" 

5.6.2.3 Assembly kit installation 
Please refer to drawing in Appendix "Wet -well transportable 
installation with parts list" for assembly. 

1. The base plate or the pump stand must be fitted prior to 
installing the pump. All screws must be tightened according to 
instructions. Refer to table "Bolt tightening torque" 
paragraph 7.4.1 for instructions. . 

5.6.2.4 Assembly chain /lifting wire / 
transportable installation 

Fitting of chain /lifting wire should be carried out as outlined in 

Appendix "Wet -well installation transportable with parts list ". 
For Pumps with a motor capacity of 4 kW, always use the loop 
which is fitted on the discharge side, see Appendix "General 
pump outline" Fig. 2b. 

5.6.2.5 Installation of pump . 

Transportable installation permits to operate the pumps in different 
locations. 
For example, they can be used for: 

draining mines . 

the emergency draining of canals 
pumping water out of rivers etc. 

For such applications the pump must be installed in a 

position with the motor on the top and fitted to a firm base. 

Start up /shut down 

Attention I 

Attention 

It is important to fulfil the following requirements. 
Any damage incurred as a result of non- 
compliance is not covered by the guarantee. 

Do not pump any media which is unsuitable for 
the material outlined in the technical 
documentation. 

6.1 Initial start up of pump 

Prior to starting the pump it has to be ascertained that the following 
points have been checked and executed: 

Operating data must be checked to comply with paragraph 
5.3.1,Oil level, paragraph 6.1.1 and Direction of rotation, 
paragraph 5.5.6 

Check that the installation of the electrical supply was carried 
out correctly in accordance with Appendix: "Electrical 
connection diagram / operating plans" 

Attention 
Temperature monitoring in the winding protects 
the motor in case of insufficient cooling 
conditions (e.g. if pump is partially not 
submerged). Reliable operation and explosion 
protection can only be guaranteed if the circuits 
for temperature monitoring function properly. 

Ensure that the pump has been installed correctly to comply 
with installation kit paragraph 5.6. . 

Should the pump have been out of service for a long period, 
then the steps outlined in paragraph 6.3 must be carried out. 

6.1.1 Oil level check 

Procedure acc. to Appendix General Pump outline" Fig. 3. 

Remove screwed plug 903.03 with joint ring 411.03. The minimum 
oil level must not fall short of measure "M ". If it is lower, fill the oil 
chamber via feed opening until overflow. Regarding oil quality and 
quantity, see point 7.2.5 (Oil change). 
Tighten screwed plug with joint ring again. 

6.2 Limitations of the operating range 

6.2.1 Minimum liquid level 

The pump is ready for operation when the liquid level has reached 
measuring mark "R". . 

This minimum liquid level also applies to pumping stations with 
automatic pump operation. 
(Appendix "General pump outline" Fig. 7) 

"R" = Lowest switch -off point for automatic operation 
"M" = Minimum liquid level for constant operation 

Built -in temperature controls within the winding will protect the 
motor from overheating. If the motor overheats (for example 
during long operation with a completely exposed motor), the 
built -in temperature controls will switch off the motor and turn it 
on again automatically after cooling down. 
The control system must provide a protection against dry 
running by stopping the pump automatically (cut -off contact, see 
5.5.5). 

Attention 

vertical 

Dry running leads to increased wear and 
should be avoided. 
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6.2.2 Temperature of pumped media and 
surroundings 

KRT .... type X,Y explosionproof version 40 °C 

1) 

KRT .... type U1) 

KRT .... type W 1) 

40 °C or 
as indicated 
on data plate 

60 °Cor 
as indicated 
on data plate 

Can be operated up to 80 °C for a limited period (3-5 min. or until 
the thermal protection equipment is activated) 

Do not operate the equipment at temperatures 
higher than those indicated above, unless the 
manufacturer has given written consent. 
Damage caused due to non -observance of this 
warning will not be covered by the guarantee. 

Attention 

6.2.3 Switching frequency 

In order to avoid intolerably high temperature rises within the motor 
and excessive overloading of motor, seals and bearings, the 
following number of switching operations per hour (S) should not 
be exceeded: 

Motor capacity 
(kW) 

max. S 
(Switching operations /h) 

up to 7.5 30 
above 7.5 10 

6.2.4 Operating voltage 
The maximum admissible deviation of the operating voltage 
amounts to ± 10 %, with explosionproof versions to 5% of the 
rated voltage. The maximum admissible voltage difference 
between the single phases amounts to 1 %. 

6.2.5 Density of pumped media 

Power input of the pump increases proportionally to the density of 
the pumped medium. To avoid overloading of the motor this 
density must comply with the data stated in the order. 

6.2.6 Abrasive media 

When pumping media containing abrasive particles, increased 
wear of hydraulic and mechanical seals must be expected. The 
maintenance intervals must be halved compared to those usually 
recommended (as outlined in paragraph 8). In addition, it is 
recommended to limit the flow velocity in relation to the rising main 
to > 1.5 m /sec < 5 m sec in order to achieve the maximum 
operating periods possible. 

6.3 Shutdown /storage /preservation 

If operation is not required until some time after delivery, we 
recommend the following steps for storage of the pump: . 

6.3.1 Storage of new pumps 
. 

Spray the inside of the pump housing with oil by paying special 
attention to the area around the impeller gap. Spray oil through 
inlet and outlet branches. It is then recommended to protect the 
branches (with plastic caps or similar). 

Store the pump in an upright position in a dry place. Support all 
electrical cables at cable entry points to avoid permanent 
distortion. 

Electric connecting cables are capped securely for protection 
purposes prior to delivery. This protection must not be removed. 

6.3.2 Measures for prolonged shutdown periods 

1. The pump remains installed ready for operation when 
required. 

In order to secure pump availability as and when required and to 
avoid formation of deposits within the pump and the immediate 
pump surroundings, the plant should be switched on for brief 
periods (approx. 5 minutes) once every month or every three 
months as required. It is essential that there is enough pumped 
media in the inlet area or that enough liquid can be fed into the 
pump. 

2. The pump is dismantled and stored 

Prior to storage the pump should be checked and maintained in 
accordance with paragraph 7.1 and 7.2. Subsequently, the 
preservation outlined in paragraph 6.3.1 must be carried out. 

6.4 Re- starting pump after storage 

Prior to re- starting the pump, all checks and maintenance steps 
outlined in paragraphs 7.1 and 7.2 have to be carried out. 

Always disconnect all electricity supplies 
prior to working at the pump. Safeguard the 
pump from being started accidentally. 
Otherwise, there will be danger to life. 

In addition, free -running of the impeller should 
be checked. This can be done by putting one 
hand into the pump casing and manually 
turning the impeller. 

When restarting the pump the items outlined in "Initial operation" 
paragraph 6.1 and "Operating limits" paragraph 6.2 have to be 
observed. 

Immediately after completion of the maintenance 
work, all safety and protection equipment has to 
be installed expertly and must be set working. 

7. Service and maintenance 
7.1 . General instructions 

The operator must ensure that all maintenance, inspection and 
repair work is carried out by qualified, authorised staff who are 
familiar with the equipment and who have read the operating 
instructions. . 

By compiling a maintenance plan it is possible to cut maintenance 
expenses and avoid extensive repair costs, thus achieving trouble - 
free and reliable operating of the pump. 

Always disconnect all electricity supplies 
prior to working on the pump. Safeguard the 
pump from being started accidentally. 
Otherwise, there will be danger to life. 

If the pumped media are harmful, the pump 
must be decontaminated. Special care should be 
taken to prevent an endangering of personnel 
and environment when draining leakage 
liquid /oil. All official regulations must be adhered 
to. . 
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7.2 Service /Inspection 

The following points must be observed to ensure reliable 
operation: . 

This work must only be carried out by experienced personnel! 

Item Maintenance tasks Maintenance to 
be carried out 
at following 
intervals 

7.2.1 Insulation resistance check 

every 

4,000 hours 

but at least 

once a year 

7.2.2 Visual inspection of electric cables 

7.2.3 Check of monitoring equipment 

7.2.4 Oil change 

7.2.5 Bearings and lubrication 

7.2.6 Visual check of lifting chain / rope 
General overhaul every 5 years 

7.2.1 Insulation resistance check 

The insulation resistance of the motor winding has to be 
checked every 4,000 hours but at least once a year during 
general maintenance. 

Measurements should be taken at the cable ends (disconnected at 
the starting panel). The measurement should be taken by using a 

megger. 

- Measuring voltage: max 1,000 V d.c. voltage 

The insulation resistance of the motor winding with cable ends tied 
together must not be less than 5 megohm. If measurements are 
less, then cable and motor must be checked separately. During the . 

measurement procedure the supply cable must be disconnected 
from the motor. 

The measurements to be taken are: 

a) Winding against earth 
- All winding ends connected with each other 

b) Winding temperature sensor against earth 
- All cable ends of the winding temperature sensors should be 

connected to one another and all winding ends be connected 
to earth 

Ambient and pumped liquid temperature . 

7.2.3 Checking the monitoring equipment 

The performance tests should form part of general periodic 
maintenance work, carried out every 4,000 hours or at least 
annually. 

a) Temperature switch - Check resistance between the 
connection ends 21 and 22: R < 1 Q 

b) PTC- resistor sensor- resistance measuring - 
resistance between connection ends 10 and 11: 

1052< R < 7505 

If the given tolerances are exceeded, disconnect the electric 
supply /control cable at the unit and check again directly at the 
terminals of the unit. If tolerances are exceeded here, too, the 
winding must be replaced. . 

c) Moisture protection electrode - Insulation resistance check 

The motor area is being monitored by a.leakage detector which is 
fitted into the motor area. It is fitted as standard. 

Instructions relating to performance and technical data can be 
found in Appendix "Moisture protection monitoring ". 

The moisture monitoring electrode is okay if the insulation 
resistance measured at the electrode is > 1 MD. Lower values 
indicate moisture or even intrusion of water into the motor. In such 
cases, the motor needs to be opened and overhauled. 

A NEW MOISTURE PROTECTION ELECTRODE MUST BE 

FITTED IN THE EVENT OF DAMAGE. . 

7.2.4 Oil change 

The oil chamber of our submersible pump has been filled with 
environmentally friendly, non -toxic paraffin oil of medical quality on 
the pump end. 

However, the oil should be changed after 4,000 operating 
hours, but at least annually. 

Pumped liquid might enter the oil chamber when 
it is warm after operation, which can cause a 
pressure rise within the chamber. It is, therefore, 
advisable to cover the filling plug 903 (with a 
cloth) during the opening process to avoid hot 
liquid (squirting out) escaping. 

If the insulation resistance for the electric supply cable is less than 
5 megohm, this indicates damage and needs replacement. 

Low reading of the insulation resistance values of the motor 
indicates that there is a fault in the winding. If this is the case, 
contact . either the manufacturer or the nearest KSB 
Agent/Distributor. 

7.2.2 Inspection of the electric cable 

- Visual inspection of the electric cable. 

Whenever the pump is inspected, the electrical supply cables 
should also be checked with regard to damage such as cracks 
or bubbles, due to either mechanical or chemical causes. 
If such damage is detected, then all electric cables must be 
replaced. 

- Checking the protection cable. Measurement of the resistance 
between the cores should be R < 1 Ohm. 

Procedure 
(Appendix 1 - "General pump arrangement "). 

Erect the pump as shown in Fig. 8 and put a suitable container 
under the plug. Remove filling plug 903.03 with gasket 411 and 
drain the oil. 

The oil is light in colour and transparent in appearance. Slight 
discolouring, caused by running in of new mechanical seal or small 
leakage of dirt via the pumped media will have no adverse effect. 
Severe contamination of the oil by the pump media, however, 
indicates damaged mechanical seals. In this case, replace the 
mechanical seal. 
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Refilling 

Erect the pump as demonstrated in Fig. 3 and fill the oil chamber with 
oil until overflow (see also paragraph 6.1.1). Replace the plug 903.03 
and fit a new gasket 411.03. 

Quantity of oil: 

Details regarding the quantity of oil can be taken from the table in 
paragraph 7.2.4.1 "Lubricating instructions" 

Recommended quality of oil: 
Trade name: 

Paraffin oil, free -flowing, Messrs. Merck No. 7174; With-oil 
Merkur Pharma 40 Messrs. DEA or equivalent, non -toxic. 
This quality is harmless and as such complies with the regulations 
applicable to food. 

Alternative: 
All non -alloyed and alloyed motor oils of classes SAE 10W can be 
used for lubrication of the mechanical seals. With regard to disposal 
all general Govemment regulations must be observed. 

I Attention I 
Regional regulations have to be observed to the 
extent that the oil does not contaminate the 
pumped media (for example drinking water) and 
that safe disposal is guaranteed. Otherwise, it is . 

not permitted to fill the pump with oil, but paraffin 
oil must be used for this purpose. 

7.2.4.1 Table "Lubricating instructions" 

Size S, K 40-250 F, E, K 80-315 
F, E 80-250 F, E, K 100-315 

F 100-240 D, F, E, K 150-315 
F, E, K 100-250 K 200-280/281 t;rkt .P4 k' t 

,v 

D 150-251 D 200-315 . 

Motor sizes 

2-pole 

4-pole 

6-pole 

5 2, 6 2, 8 2, 12 2,17 2 232 
5 4, 7 4,11 4, 16 4 23 4, 29 4 
4 6, 6 6, 9 6, 12 6 

Oil quantity: (I) 2,1 
I 4,6 7,0 

For recommended quality of oil, see paragraph 7.2.4 

7.2.5 Bearing and lubrication 

The pump /motor shaft is supplied with grease -lubricated ball 
bearings. 

7.2.6 Visual check of lifting chain /lifting wire 

Maintenance checks to the pump should also include the lifting 
chain /lifting wire inclusive of fitting to the pump with regard to 
possible damage - caused either mechanically or chemically. 
Damaged parts múst be replaced by manufacturer's original 
spare parts. 
This also refers to the correct fixing of the lifting chain /lifting wire 
to the pump. . 

7.3 Dismantling and re- assembly 

If the pump has been used to pump hazardous 
media, care must be taken that, when draining 
the leakage liquid /oil filling, personnel and 
environment are not endangered. All 
govemment regulations have to be observed. 

Attention 

7.4.1 Basic guidelines and instructions 

All repair and maintenance work to the pump must only be 
carried out by especially trained straff, and original replacement 
parts must be used. 

The safety precautions as outlined in paragraph 7.4.4 have to be 
observed. . 

Dismantling and re- assembly may only be carried out in line 
with the appropriate sectional drawing. The sectional 
drawing and other instructions are detailed in the appendix . 

The dismantling sequence should be carried out as outlined 
in the sectional drawing. 
If there are any problems, please contact our service 
department for advice. 

11 
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7.4.2 Preparing for dismantling 

Prior to dismantling the oil chamber is to be emptied. 

7.4.3 Dismantling the pump section 

Dismantling the pump section is carried out as illustrated in the 
drawing (Appendix "Sectional drawing with part list "). Special 
tools are not required. The only exceptions relate to the impeller 
dismantling /assembly process for the following sizes. 

7.4.3.1 Special points relating to the dismantling of 
the impeller 

- Size: KRT S 40-250 
see Appendix "Impeller dismantling /assembly with cutter" 

Sizes: KRT .40 -250 100 -240 100 -250 
80 -250 100 -315 150 -315 
80-315 200 -280 200 -281 

D 150 -251 D 150 -315 D 200 -315 

The impeller /shaft connection is made by using a cone 
seat/tapered seat. Appendix "Impeller dismantling / assembly 
with taper connection ". 

- Remaining sizes: 

The impeller /shaft connection is achieved by a parallel seat with 
locating key. The impellers have been prepared to accept a special 
impeller with drawing device. This can be purchased as a special 
tool from KSB. 

Further details relating to procedures and references relating to 
special tools are outlined in the assembly instructions Appendix 
"Impeller fitting /with drawing device ". 

7.4.3.2 Dismantling of mechanical seal 

Exact instructions relating to fitting positions of the mechanical 
seals, either motor side or pump side, are outlined in Appendix 
"Mechanical seal arrangement with parts list ". 

7.4.4 Dismantling the motor component 

Please ensure, when dismantling the motor part and the electric 
connecting cabling, that core identifications are clearly marked for 
future reference during re- assembly. 

- Special points for versions " X , Y " eplosionproof 

All other work affecting the explosionproofness, 
such as new windings and mechanical repairs 
at the motor section, require a subsequent 
acceptance test by an approved engineer or 
have to be carried out at the premises of the 
manufacturer. 

7.5 Re-assembly 

7.5.1 General instructions 

Assembly of the pump must be carried out in accordance with the 
current mechanical engineering regulations. All parts which were 
dismantled must be cleaned and tested with regard to wear. 
Damaged or worn parts must be replaced by using 
manufacturer's spare parts. Ensure that all sealing surfaces are 
clean and the O -rings or flat seals fit perfectly. We recommend the 
use of 0- rings /seals at all times.O -rings made from continuous 
strips which were glued together must not be used. 

12 

Assembly of the pump takes place in reverse order of dismantling. 
The drawing combined with the individual parts index should be 
used as a guide. All screws must be tightened during assembly as 
outlined in the instructions. General instructions in this respect are 
outlined in the table below "bolt tightening torque" and special 
points are stated in the installation instructions. 

Table Bolt tightening torque" 

Thread Torque (Nm) 
A4-70 / 1.4462 

M5 4 

M6 7 

M 8 17 

M 10 35 
M 12 60 
M 16 150 

M 20 290 

7.5.2 Special points relating to components for 
re- assembly 

7.5.2.1 Mechanical seal 

In principle, we recommend to use new manufacturer's spare parts 
for mechanical seals. In this respect it should be noted: 

To achieve perfect performance, it is important to ensure that all 
parts are immaculately clean and that greatest care is taken during 
the fitting of the mechanical seal. Protectors of the moving 
surfaces must not be removed until immediately before fitting the 
part. The surface of the shaft must be perfectly clean and 
undamaged. 

In principle to assist with the fitting of the bellows mechanical seal, 
the inside of the bellows to avoid any damage to the mechanical 
seal should be wetted with soapy water (do not use oil). 

Attention: ' ' Fitting of the bellows mechanical seal at the 
motor end. 

To avoid damage to the rubber bellows by a keyway or shaft 
recess, the shaft stub should be covered with a thin sheet of foil 
(approx. 0.1...0.3 mm thick). Push the rotating unit over foil cover 
and place into fitting position. Then remove the foil. 

7.5.2.2 Impeller assembly 

Instructions and procedures are outlined in Appendix "Impeller 
dismantling /fitting ". Paragraph 7.4.3 outlines appropriate size. 

7.5.2.2.1 KRT D -Wear plate 

The clearance between impeller 230 and wear plate 135 must be 
set to 0.4 +0.2 mm (measured approx. 5 cm from the vane tip). 
Use screws 914.12 and 914.24 for initial adjustment and re- 
adjustment of the clearance. 

7.5.2.3 Checking seals /oil level 

After assembly the mechanical seal part/oil chamber should be 
tested for leaks. 
Procedure: 
(Appendix 1 "General pump outline" Fig. 9). 

The oil inlet tapping should be used to test for leaks. 
Securely screw the testing device into the oil inlet opening. 

Test media: Compressed air 
Test pressure: max. 0.5 bar 
Test duration: 2 min. 

Make sure that the pressure does not decrease during the test. 
Afterwards, the oil level is to be checked (compare para. 7.2.4). 
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7.5.2.4 Motor / electrical connections 

Ensure prior to re- assembly of explosionproof motors that all the 
special points outlined in paragraph 7.4.4 were observed. 
All motors must be tested electrically in line with paragraph 6.1, 6.2 
and 7.2. 

7.6 Stockkeeping of spare parts 

Always quote the following data when ordering spare parts: 

Pump type:e.g. KRTF100- 240/172X1G -190 
Works -No. /Identity -No. fill in 
Motor -No. 

This data can be taken from the data plate ( appendix "General 
pump diagram" Fig. 1) 

7.6.1 Recommended stock of spare parts for a 
two -year operation in accordance with VDMA 
24296 
(applicable for continuous operation) 

Part 
No. 

Part description Number 
(including 
2 3 4 

of 
stand 

5 

pumps 

6 
-by 
8 

Dumps) 
10 
and 
more 

80-1 Part motor - - - 1 1 2 3 
834 Cable entry 1 1 2 2 2 3 40% 
818 Rotor - - - 1 1 2 3 
230 Impeller 1 1 1 2 2 3 30% 
502 Wear ring 2 2 2 3 3 4 50% 
433.01 Mechanical seal 

motor side 
2 3 4 5 6 7 90% 

433.02 Mechanical seal 
pump side 

2 3 4 5 6 7 90% 

321.01 
/322 

Grooved ball 
bearing 
motor side 

1 1 2 2 3 4 50% 

320/ 
321.02 

Grooved ball 
bearing 
pump side 

1 1 2 2 3 4 50% 

Set of seals 
motor 

4 6 8 8 9 10 100% 

Set of seals 
hydraulic 

4 6 8 8 9 10 100% 
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Trouble- shooting 

Unit not pumping 
Pump delivers insufficiently 
Current/power consumption too high 
Head too low 
Pump operation is uneven and noisy 

Cause Remedy: 
Prior to carrying out work to the pressure containing 
parts - release pressure from the pump! 
Disconnect power supply to the pump. . 

o 

q 

Pump delivers against excessively high discharge 
pressure 

Valve in discharge pipe not fully open 

Open discharge valve further until duty point is reached 

Open gate valve completely 

0 

Q 

0 
Pump not running within operating limits Check operating data of the pump 

0 

n 

Pump and /or pipeline are not completely vented or 
primed 
Pump inlet blocked by deposits 

Vent - by lifting the pump off the duckfoot bend and 
lowering it back again. 
Clean inlet, pump parts and non return valve 

o 0 0 
Inlet pipe or impeller blocked - rotor running sluggishly Remove deposits from within the pump and /or 

pipelines 

o 0 
Dirt/fibres in impeller chambers Check impeller ensuring that it rotates slightly - if 

necessary clean hydraulic 
0 0 0 Wear of internal pump parts Replace worn parts 

0 0 
Damaged column pipe (pipe and seal) Replace defective column pipe 

Renew seals 

0 Unacceptable air or gas content within the pumped 
media 

Contact your nearest authorised KSB agent 

0 

Q u 0 0 

Oscillations caused by plant 
Wrong direction of rotation 

Contact your nearest authorised KSB agent 
Switch two phases of the circuit cabling 

o 
Insufficient operating voltage Check electric supply 

Check cable connections 

0 
Motor not running due to no voltage supply Check electrical installation 

Inform electrical company 

0 0 0 
Motor running on two phases only Replace defective fuses 

Check electric cable connections 

o 
Motor winding or electric cable defective Replace by new original KSB cabling or contact your 

nearest authorised KSB agent 

0 

Q 

0 

Q 
Radial bearing in the motor defective Contact your nearest authorised KSB agent 
With star delta connection - Motor only running in star 
position 

Check star delta connection 

0 
Water level dropping excessively during operation Check supply and capacity of system - (sump depth) 

check level control . 

Temperature monitor for winding control has ceased to 
operate due to excessively high winding temperature 

The motor will switch on automatically after cooling 
down 

Thermistor release unit without automatic restart facility 
for temperature limit (flameproof) has been released 
due to exceeding the permissible winding temperature 

Check the pump. 

n I I I Moisture protection relay has been released due to 
y moisture within the motor 

Check the pump. 

Attention: If working inside the pump is necessary whilst the pump is under warranty, then contact your nearest 
authorised KSB agent prior to commencement of work. Non -observance will negate any warrenty daims. 
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Amarex KRT 

General survey of annexes 

General Pump Outline 

General arrangement drawing with parts list 

Page 

16 

19 

Installation plan mechanical seal with parts list 22 

Dimension tables 24 

General outline - installation set 35 

General arrangement drawing Wet -well installation - stationary (guide wire) with parts.list 36 

Wet -well installation - transportable with parts list 38 

Electrical connection diagram 40 

. Operational diagram moisture monitoring 41 

Assembly instructions Impeller dismantling / assembly with tapered connection 42 

Dismantling / assembly Cutter for S 40 -250 45 

Fitting instructions for steel dowels 46 

15 
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General pump outline 

Diagram data plate. 

Works No. / Identity No. 

DN 40...DN 200 
Motor 
52...23 2; 
46...12.6 

.-4- KSB CE 
Typ 

No.... 

-- ATI H 

- M.-No. 

P2 KW V Hz I °C 

1/min A cos cp 

IP68 I S 1 IA/ IN I kg Class F 
Nat waist Sparwq b/fien No abris óejo lersbn . . 

Ne pas ow* sous tension Do ncl open whist mnrpsea 
Non aprire con motore sotto tensbne 

Ident-No.01038903 ZN 3826 - M 12 

5 4...29 4; 

Pump type 

Motor No. 

Important information for ordering spare parts 

Works No. / Identity No. 

explosionproof version 

4- KSB Ex (E+ ....----- 
Typ / H 

.. M.-No. 

PZ KW V Hz °C 

1/min A cos cp 

EExd IIBT 
IP68IS1 FA/ IN I 

kg ClassF 
liehe trim Spmre+g 011nen No eMY bajo tension 
Ne pas owrY SOUS tension Do net open wNa energseo 
Non owe cm notate sotto tension 

. Iden[-No.01038906 ZN 3826- M13 

Motor No. 

Identity No of 
explosionproof certificate 

16 
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Amarex KRT 

Fig. 2a 

Motor: 
23 2, 
23 4, 29 4 

Fig. 3 

Fig. 2b 

Motor: 
52,62,82,122,172 
54,74,114,164 
46,66,96,126 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 27 of 315



KSB b. Amarex KRT 

Motor: 
232 
234,294 

Fig. 6 

a 
yam. - owNr1 

h 

Fig. 7 

18 

i 

IiL 
Fig. 8 

Fig. 9 

II Mil 
11111 

,. , 1 

, 1Wila , 

K1 
1.1.1111111 

Motor: 
52,62,82,122,172 
54,74,114,164 
46,66,96,126 
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KSB Amarex KRT 

General arrangement drawing 

Motor: 
5 2...23 
4 6...12 

2 
6 

5 4...29 4 
40-250 
80-250 
80-315 

100-240/250 
100-315 
150-251 
150-315 

200-280/281 
200-315 

914.26 
920.26 

550.1 
550.24 
550.1 
321.01 

6,611,8 Moor, 52,62 
54,74 
46,66 

914.26 
920.26 

529 

322 

932.01 

421.01 

811 
}80 -1 

81 -59 

81e 

834 

914.04 

412.01 

81-17 

900 

930 

69-14 

81-39 

932.03* 

321.02 

914.02 

412.02 

441 

412.03. 

330 

932.02 

903 

411.03 

901.14 

920.01 180/100/150-115 6...68 
931 I100-240/250 6...68 

410* 

99-17 

412.04 

412.15 

113/ 
163 

433.01 
433.02 
SIEHE EXTRA ZEICHNUNG 
SEE SEPARATE DRAWIN6 
VOIR PLAN EI -JOINT 
VEDERE DISEGNO EXTRA 
VEASE PLANO APARTE 

F 10-250 
F NI-250 
F 00-315 
F 100-240 
f 100-250 " 
F 100-115 
F 150-315 

101 230 
502* 

914.10 550.23 

OW 382 436-00 

19 
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834 

81-51 

914.04 

412.07 

Cable entry 
HO7RN -F 12x5 
HO7RN -F 12x2,5 

.1 

502 503 

E 80-250 
E 80-315 
E 100-250 
E 100-315 
E 150.315 

101 230 502 * WENN VORHANDEN 
IF PRESENT 
SI SE DISPONIBLE 
SE PRESENTE 
DISPONIBLE 

550.23 

914.10 

135 

412.34 

914.12 

163. 

D 150-251 
D 150-315 
n 

412.33 

914.24 

20. 
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Amarex KRT 

321.02 

S 40-250 

901.14 230 412.15 101 

901.15 561.01 412.1 

914.10 914.07 

Part -No. Part description 

23 -7 Impeller body 

69 -14 Leakage detector 

80 -1 Submersible motor 

81 -17 Butt joint 

81 -39 . Clamp 

81 -51 Shim . 

81 -59 Stator 

99 -17 Desiccant 

101 Pump casing 

113 Intermediate casing 

131. Inlet ring 

135 Wear plate 

162 Suction cover 

163 Discharge cover 

230 Impeller 

321 Radial ball bearing 

322 Radial roller bearing 

330 Bearing bracket 

410 Profile joint 

411 Gasket 

412 O -Ring 

914.15 

Part-No. Part description 

421 Radial shaft seal ring 

433 Mechanical seal 

441 Seal casing 

500 Ring . 

502 Casing wear ring 

503 Impeller wear ring 

529 .. Bearing sleeve 

550 Washer 

561 Grooved pin 

811 Motor casing 

818 Rotor 

834 Cable duct 

852 Screwed coupling . 

900 Screw 

901 Hexagon head bolt 

903 Screwed plug 

914 Socket head cap screw 

920 Nut 

930 Safety device 

931 Lockwasher 

932 Circlip 
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KSB 6:3 Amarex KRT 

Installation plan - mechanical seal 

Motor: 52:..172. 
54...164 

40-250, 80-250 
100-240, 100-250 

Part No. Part description 
433 Mechanical seal 
515 Clamping ring 

OW 309130-00 
H, C2 . 

G, GH, C1 

GLRD HJ" 
433.01 

(Balg- mechanical seal) 

433.02 

(Mechanical seal with 
covered springs) 

Standard 
Standard -Varianten 

22 
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 Installation plan - mechanical seal 

Motor: 

G. GH. Cl 

Amarex KRT 

5 2...23 
5 4...29 
4 6...12 

2 80-315/100-315/150-315 
4 200-280/200-281 
6 D 150-251/150-315/200-315 

Part No. Part description 
433 Mechanical seal 
515 Clamping ring 
932 Circlip 

433.01 (Balg- mechanical seal) 

932.03(0=55) 
515 (0=33) 

433.02 (Balg- mechanical seal) 

OW309131-00 

H, C2 

(Mechanical seal with 
covered springs) 

Standard . 

Standard -Varianten. 
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Amarex KRT 

Maßtabelle / Dimension table / Tableau de dimensions 
Stationäre Aufstellung / Stationary installation / Installation stationnaire 
Seilführung / Guide wire / Guidage du cable 

Baugröße / Size / Taille : KRT 40 -250 
Werkstoffausführung / Material variant / Exécution matériaux : G, G1, G2, GH, H, Cl, C2 

o B 
60 

4x018 

05 
DN3 0 7 (C2) 

1) DIN EN 1092 -2, PN 16 

M16 x 200 

CD N 

416,11 

600min 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

Hydraulik 
Hydraulics 
Hydraulique 

Motor 
Motor 
Moteur 

DN.] 

. 

DN3 at 

Gewicht 
Weight 

G 

/ 
/ Poids 

[kg] 

H, C1, C2 

S 

K 

40-250 5 2 65' 

. 

50 .545 125 167 

6 2 133 175 

8 2 142 184 

12 2 575 157 204 

17 2 168 215 

5 4 545 136 178 

7 4 150 192 

bei I only / pour KRT K 40 -250 
OW 382 529 

24 

Maße in mm I. Dimensions in mm / Cotes en mm 
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Amarex KRT 

Maßtabelle / Dimension table / Tableau de dimensions 
Stationäre Aufstellung / Stationary installation / Installation stationnaire 
Seilführung / Guide wire / Guidage de cable 

Baugröße / Size / Taille : KRT 80 -250; 80 -315 
Werkstoffausführung / Material variant / Exécution matériaúx : G, G1, G2, GH, H, C1, C2. 

,; o B , r 
60 

8x018 

DIN EN 1092 -2, PN 16 

0DK DN3 gf KT Df 

80 80 138 160 200 

80 100 158 180 220. 

M16x200 
Z 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

Hydraulik 
Hydraulics 
Hydraulique 

Motor . 

Motor 
Moteur 

DN 
1 0D K a 1 b1 1 d e 1 f 1 g h 

1 k 1 I 1 m N min O min P min R 1 

Gewicht 
Weight/Poids 

[kg] 

G 

/ 

H' Cl, C2 

E 

F 

80-250 5 4 100 80 596 570 382 470 200 380 76 690 810 202 610 610 500 300 136 -- 
74 150 -- 
114 626 165 -- 
16 4 175 -- 

E 

F K 

80-315 5 2 80 80 610 565 355 465 200 380 87 685 805 180 600 600 450 300 134 210 
62. 142 218 
8 2 151 227 

12 2 640 166 242 
17 2 177 253 
23 2 780 600 400 720 840 200 720 720 500 254 300 

OW 382 529 
Maße in mm / Dimensions in 'mm / Cotes en mm 

25 
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Maßtabelle / Dimension table / Tableau de dimensions 
Stationäre Aufstellung / Stationary installation / Installation stationnaire 
Seilführung / Guide wire / Guidage de cable 

Baugröße / Size / Taille : KRT 80 -250; 80 -315 mit Übergangshalterung DN 80/100 
with adapter claw DN 80/100 / avec griffe d'adaptation DN 80/100 

Werkstoffausführung / Material variant / Exécution matériaux : G, G1, G2, GH 

DIN EN 1092 -2, PN 16 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

Hydraulik 
Hydraulics 
Hydraulique 

Motor 
Motor 
Moteur 

DN1 DN3 a1 b1 d e1 11 g h1 k1 I1 m Nmin Omin Pmin R1 

Gewicht / 
Weight/ 
Poids 
[kg] 

.. 

G 

E 

F 

80-250 5 4 100 100 596 625 382 437 240 430 116 745 865 202 665 665 500 340 136 

74 150 

11 4 626 165 

16 4 175 

E 
F 
K 

80-315 5 2 80 100 610 620 355 520 240 430 127 740 860 180 655 655 450 340 134 

6 2 142 

82 151 

12 2 640 166 

17 2 177 

23 2 780 655 400 775 895 200 775 775 500 254 

OW 382 529 
Maße in mm / Dimensions in mm / Cotes en mm 
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Amarex KRT 

Maßtabelle / Dimension table / Tableau de dimensions 
Stationäre Aufstellung / Stationary installation / Installation stationnaire 
Seilführung / Guide wire / Guidage de cable 

Baugröße I Size I Taille : KRT 100 -240; 100 -250 
Werkstoffausführung / Material variant / Exécution matériaux : G, G1, G2, GH, H, Cl, C2 - B 

60 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

Hydraulik 
Hydraulics 
Hydraulique . 

Motor 
Motor 
Moteur 

Gewicht / 

Weight / Poids 
kg] 

DN 1 DN 3 a 1 b 1 d e 1 h 
1 k 1 I 1 m N min O min P min R1 1 G H' Cl, C2 

F 100-240 114 100 100 630 580 388 485 112 705 830 205 610 610 500 365 165 225 

16 4 175 235 

E 100-250 5 4 100 100 600 580 388 485 112 705 830 205 610 610 500 365 141 205 
F 
K 

7 4 155 219 

114 630 170 234 

16 4 180 244 

Maße in mm / Dimensions in mm / Cotes en mm 
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KSB 

Maßtabelle / Dimension table / Tableau de dimensions 
Stationäre Aufstellung / Stationary installation / Installation stationnaire 
Seilführung / Guide wire / Guidage de cable . 

Baugröße / Size / Taille : KRT 100 -315 
Werkstoffausführung / Material variant / Exécution matériaux : G, G1, G2, GH, H, Cl, C2 

of 
B ....' 60 

Amarex KRT 

8x018 

fd5 
DN3 0 7 (C2) 

DIN EN 1092 -2, PN 16 

M16x200 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

Hydraulik 
Hydraulics 
Hydraulique 

Motor 
Motor. 
Moteur 

DN 1 DN 3 a 1 b1 1 d e 1 h 1 k 1 I 1 m N min O min P min R1 1 

Gewicht 
Weight 

G 

/ 
/ Poids 

kg] 

H' Cl, C2 

E 

F K 

100-315 11 4 100 100 710 695 500 570 96 820 945 265 800 800 550 420 198 275 

16 4 208 285 

23 4 845 700 825 950 277 320 

29 4 815 295 338 

OW 382 529 

28 

Maße in mm I Dimensions in mm / Cotes en mm 
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s 

KSB b.r.) Amarex KRT 

Maßtabelle / Dimension table / Tableau de dimensions 
Stationäre Aufstellung / Stationary installation / Installation stationnaire 
Seilführung / Guide wire / Guidage de cable 

Baugröße / Size / Taille : KRT 150 -315 
Werkstoffausführung / Material variant / Exécution matériaux : G, G1, G2, GH, H, Cl, C2 - B 

60 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

Hydraulik 
Hydraulics 
Hydraulique 

Motor 
Motor 
Moteur 

DN1 DN3 a1 b1 d el h1 k1 11 m Nmin Omin Pmin 

Gewicht 
Weight 

G 

! 

/ Poids. 
[kg] 

H, Cl, C2 

E 150-315 7 4 150 150 710 775 535 650 214 . 920 1085 265 850 850 650 231 303 
F, 

K 
114 740 246 318 

16 4 256 328 

23 4 880 325 386 

29 4 850 343 403 

4 6 710 226 298 

6 6 236 303 

9 6 740 246 318 

12 6 256 320 

OW 382 529 
Maße in mm / Dimensions in mm I Cotes en mm 

29 
4 
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KSB b. Amarex KRT 

Maßtabelle / Dimension table / Tableau de dimensions , 

Stationäre Aufstellung / Stationary installation / Installation stationnaire 
Seilführung / Guide wire / Guidage de cable 

Baugröße / Size / Taille KRT D.150 -251; D 150 -315 . 

Werkstoffausführung / Material variant / Execution matériaux : Grauguß / Cast iron / Fonte grise - B 
60 

DIN EN 1092 -2, PN 16 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

Hydraulik 
Hydraulics 
Hydraulique 

Motor 
Motor 
Moteur 

DN1 DN3 a1 b1 d e1 h1 k1 lt m Nmin Omin ' Pmin 

Gewicht 
Weight 
Poids 

[kg] 

D 150-251 5 4 150 150 680 761 525 652 214 910 1075 303 850 850 600 195 

74 210 

11 4 711 225 

164 235 

D 150-315 11 4 150 150 770 835 600 680 160 980 1145 350 950 950 700 315 

16 4 325 

23 4 910 390 

29 4 885 410 

4 6 740 290 

6 6 300 

9 6 770 320 

OW 382 529 
MaBe in mm / Dimensions in mm / Cotes en mm 
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Amarex KRT 

Maßtabelle / Dimension table / Tableau de dimensions 
Stationäre Aufstellung / Stationary installation / Installation stationnaire 
Seilführung / Guide wire / Guidage de cable 

Baugröße / Size I Taille : KRT 200 -280; 200 -281; D 200 -315 
Werkstoffausführung / Material variant / Exécution matériaux :. G, G1, G2, GH, H, Cl, C2 

B 
60 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

Hydraulik 
Hydraulics 
Hydraulique 

Motor 
Motor 
Moteur 

DN 1 DN 3 a 1 b 1 d e 1 h 1 k 1 I 1 m N min O min' P mm R1 1 

Gewicht 
Weight/Poids 

G 

/ 

kg] 

H' C1, C2 

K 200-280 4 6 200 200 730 900 595 785 194 1075 1245 350 1000 1100 800 550 310 385 
200-281 

6 6 320 395 

9 6 760 330 405 

124 340 415 

D 200-315 16 4 200 200 : 820 1005 700 835 180 1185 1355 415 1200 1200 800 570 375 -- 
23 4 960 445 -- 

29 4 935 465 -- 
4 6 790 345 -- 
6 6 355 -- 
9 6 820 365 -- 

12 6 375 -- 
OW 382 529 

Maße in mm I Dimensions in mm I Cotes en mm 
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Maßtabelle / Dimension table / Tableau de dimensions 
Transportable Aufstellung I Transportable installation / Installation transportable 

Baugrüße I Size / Taille : KRT 40 -250; 80 -250; 80 -315; 100 -240; 100 -250 . 

Werkstoffausführung / Material variant / Exécution matériaux : G, G1, G2, GH, H, Cl, C2 
b2 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

DN2 9f Kt Pf zf 0If 

40 88 110 150 4 18 

80 138 160 200 8 18 

100 158 180 220 8 18 

Hydraulik 
Hydraulics 
Hydraulique 

Motor 
Motor 
Moteur 

DNt DN2 a2 b2 é2 . f2 . R2 0T V 

Gewicht 
Weight 

G 

/ 
/ Poids 

[kg] 

H, Cl, C2 

K 
S 

40-250 5 2 65' 40 

. 

685 
. 

445 225 240 
. 

300 400 

C1: 540 

200 

C1: 270 

125 167 

6 2 133 175 

8 2 142 184 

12 2 715 157 204 

17 2 168 215 

5 4. 685 136 178 

7 4 150 192 

F 

E 

80-250 . . 5 4 100 80 717 475. 255 225 325 400 200 136 -- 
7 4 150 -- 
114 747 165 . -= 

16 4 175 

F 
E 
K 

80-315 . 5 2 . 80 80 715 470 250 220 320 400 

C1: 540 

200 

C1: 270 

134 210 

6 2 142 218 

8 2 151 227 

12 2 745 166 242 

17 2 177 253 

23 2 885 505 254 300 

F 100-240 114 100 100 755 475 255 255 380 400 
C1: 540 

200 
C1: 270 

165 225 

16 4 175 235 

F 
E 
K 

100-250 5 4 100 

. 

100 725 475 255 255 380 400 

C1: 540 

200 

C1: 270 

141 205 

7 
4 155 219 

11 4 755 . 170 234 

16 4 180 244 

0 W 3bei 8/ 2 5 
only 

28 
/ pour KRT K 40 -250 

32 

Maße in mm / Dimensions in mm / Cotes en mm 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 42 of 315



 

KSB Amarex KRT 

Maßtabelle / Dimension table / Tableau de dimensions 
Transportable Aufstellung / Transportable installation / Installation transportable 

Baugröße / Size / Taille : KRT 100 -315; 150 -315; 200 -280; 200 -281 
Werkstoffausführung / Material variant / Exécution matériaux : G, G1, G2, GH, H, Cl, C2 

b 

DNZ 

0T 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

DNZ 

zrxfölf 

DIN EN 1092 -2 

DN2 gr Kf Dr Z1 falf PN 

100 158 180 228 8 18 16 

150 212 240 285 8 22 16 

200 268 295 340. 8 22 10 

Hydraulik 
Hydraulics 
Hydraulique 

Motor 
Motor 
Moteur 

DNi DN Z a2 . b2 e2 f2 R2 OT V 

Gewicht 
Weight 

G 

/ 
/ Poids 

kg] 

H, Cl, C2 

F 

E 
K 

100-315 114 100 100 845 590 340 280 460 550 275 198 275 

16 4 208 285 

23 4 980 595 277 320 

29 4 950 295 338 
F 

E 
K 

150-315 7 4 150 150 855 640. 370 310 455 660 275 
. 

231 303 

11 4 885 146 318 
16 4 256 328 

23 4 1025 325 386 
29 4 995 343 . 403 

4 6 . 855 226 298 

6 6 236 308 

9 6 885 246 318 
12 6 156 328 

K 200-280. 
200-281 

4 6 200 200 935 840 450 400 550 900 390 310 385 
6 

6 320 395 
9 6 965 330 405 

12 6 340 415 

OW 382 528 

il 
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Maßtabelle / Dimension table / Tableau de dimensions 
Transportable Aufstellung / Transportable installation / Installation transportable 

Baugröße / Size / Taille KRT D 150 -251; D 150 -315; D 200 -315 .. 

Werkstoffausführung / Material variant / Exécution matériaux : Grauguß / Cast iron / Fonte grise 
b2 

DN2 9f Kf D1 Zf 01t PN 

150 212 240 285 8 22 16 

200 268 295 340 8 22 10 

1) Mindestwasserstand 
Min. water level 
Niveau d'eau mini. 

Hydraulik 
Hydraulics 
Hydraulique 

Motor 
Motor 
Moteur 

DNi DN2 a2. b2 eZ f2 R2 0T 

Gewicht 
Weight 
Poids 

[kg] 

D 150-251 5 4 150 100 832 630 370 318 455 540 270 195 

74 210 

11 4 863 225 

16 4 235 

D 150-315 11 4 150 150 925 700 400 370 500 540 270 315 

16 4 325 

23 4 1065. 390 

29 4 1040 410 

4 6 895 290 

66 300 

9 6 925 . 320 

D 200-315 16 4 200 200 1010 850 500 410 570 900 390 375 

23 4 ` 1150 
. 

445 

29 4 1125 465 

4 6 980 345 

6 6 355 

9 6 1010 365 

12 6 375 

OW 382 528 

34 
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Amarex KRT 

General outline installation set 

, 

i, 
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KSB . Amarex KRT 

Wet -well installation with guide wire 

Motor: 52...232, 54...294, 46...12 6 

DN 

40/80/100/150/200 

59 -24.02 

- 

G, GH, H /ass . 

G, GH, H /59-24.02 Epoxy resin tar 
, coating 

59-17 

91426 
920.26 

=1: MfAqj{` 

Counter nu 920.36 

59-18 

920.37 

885 . G,GH,H 
59-24.02 G, GH, H 

Standard 
Standard variants 

902. 
920.35 

732 

902.35 
550.35 
920.35 
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KSB Amarex KRT 

Part No. Part description 
59 -17 Shackle 
59 -18 Hook 

59-24.01/02 Rope 

72-1 Flanged bend 

90-3 Dowel 

99-6 Round cord 

410 Profile joint 
550 Washer 

571 Clamp 

572 Clamp 

732 Holder 

885 Chain 

894 Bracket 

900 Screw 

902 Stud 

904 Threaded pin 

914 Socket head cap screw 
920 Nut 

970 Plate 

37 
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Amarex KRT 

Wet -well installation transportable DN. 

Motor: 5 2...23 2, 5 4...29 4, 4 6...12 6 40/80/100/150/200 

914.26 
Epoxy resin tar coating 

885 G, GH, H 
59 -24.02 G, GH, H 

91426 
92026 

885 . G, GH, H 
59-24.02 G, GH, H 
59-17 

59-24.02 

! .. ' .7 

200-2801281/315 . 
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071.-aTzlw 

KSB b.: Amarex KRT 

920.04 

932.17 

901.23 

183 

920.05 

932.15 

892 

595, 

40-250 (G ...H) 
80-250(G) 

G 89-315 
100-240, 100-250 

920.04 

932.17 

901.23 

Y83 

920.05 

932.15 

892 . 

595 

914.23 

163 

920.05 

892 

914.23 

902.04 

920.04 

J 

100-315, 150-315 

D 150-251 
D 150-315 914.23 

G, GH 

92028 

' ..92026 

932.17 

.1 k 

80-315,100-240,100-250,100-315,150-315 

1 

- -J 

. 

c1 
r--- ----- 

. 

914.23 

n 183 -- 
' 

914.23 

' a 

. 

Ihf ... . 
i 

QIPIM11111/4:: 0A 892 
7r 

200 -280/281/315 

rf/I 

I 

182 

Part 
No. 

Part description 

182 Foot 
183 Support foot 
59 -17 Shackle 
59 -24 Rope 
595 Buffer 
885 Chain 
892 Foot plate 
901 Hexagon head bolt 
902 Stud 
914 Socket head cap screw 
920 Nut 
932 Circlip 

3 
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Nto ol.; `1V i r1 fcs 
S1 = 52399- 5f\ I S 

KSB V.1 

S).399 

Amarex KRT 

Electrical diagram 

Motor: 5 2...23 2, 5 4...29 4, 4 6...12 6 

Description - Thermal cutout Amarex KRT, 
explosionproof 

. 

With explosionproof motors, the windings are protected by two 
independent temperature monitoring circuits. 
Two bimetal switches F4, F5 (identification tape 21,22) serve as 
temperature monitoring devices which, as soon as the max. winding 
temperature is reached, switch off the pump and automatically on 
again after the windings . have cooled down. 
This requires that the conductors are directly connected to the 
control circuit of the motor contactor. 
Three PTC thermistors R1, R2, R3 (identification tape 10, 11) are 
fitted as additional temperature controislimiters which, in the event 
of temperature switch failure, shut down the pump before the 
temperature permissible for explosionproof applications is 
exceeded. Automatic reset is not allowed. 
A thermistor control unit °T° with manual reset must be installed in 
the control circuit of the motor contactors. 
This equipment is of a commercial brand, which can also be 
purchased via KSB. 

For operation with frequency converter, a release device bearing the 
test mark °PTB 3.53 -PTC /A° must be used. 

If the pump has been shut down by thermistors, it is necessary to 
overhaul it. 
In urgent cases the reset may be used after the motor has cooled 
down. The thermistor must not be shut off at any time. 

Explosionproof requirements for the pumps are only 
met if the built -in temperature monitoring devices 
(bimetal switches and thermistors) including 
conductors 21, 22, 10, and 11 are connected. 

Temperature switch 
F4, F5 = Monitoring circuit =2 bimetal switches in the motor 

winding 
Identification tape 21, 22 : 

max. operating voltage of switch: 250 V 
max. current: 2 A 

R1,R2,R3 = Temperature control circuit = 3 PTC thermistors in 
the motor winding 

Identification tape: 10, 11 
max:operating voltage on terminals 
Uax= 30 Vç= 
resistance between terminals 10/11 . 

- at ambient temperature R 10 -7500 
- at shutdown temperature R > 4000 SZ 

Do not test monitoring circuits by means of a 

hand megger. Use an ohmmeter. Attention 

Description - thermal cutout Amarex KRT, non -explosionproof 

The winding is protected by one temperature monitoring circuit. 

Bimetal switches F4, F5 (identifications tape 21,22) are used for 
temperature monitoring. It switches off the pump as soon as the 
max. winding temperature is reached, and automatically switches it 
on again after the winding has cooled down. 

The bimetal switch must be directly connected to the control circuit 
of the motor contactor. 
Conductors 10 and 11 (used for explosionproof version only) will be 
connected to dummy terminals. 

Po *sir... . A CO rk n cc+ea. 
r.ovvr, Lt - Ú1 k Vv2 

. \lt..*. -U.1. 
CA re-Lk L3..:.- w . -t ...V2 

CO rl t ,.-_Z.t_. 

Power cable Control cable 

Motor version X, Y 

-12x...mm2 
7x...+5x1,5mm2 14-X 6.0w«..1 + .lt- X 1.$ 

00 0,1cf.11-0 PE 

E.1é03 
aó iÂ c : 

12 

U1 V1 W1 

!!& 

ow 380 181-GO 

S 

21 22 10 

R1 

R2 

R3 

11 9 

B2 

iM Oi.S±wre_ Se n sor 
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Amarex KRT 

Function chart- moisture detection. 

Function chart - moisture detection 
(see also wiring diagram) : . 

The motor chamber of the pump is fitted with a moisture - 
sensitive electrode, which is to be monitored by means of a 
electrode relay. In case of moisture penetrating in the motor 
interior, a current will flow from terminal 9 to earth via the 
moisture electrode. 

B2 = electrode in motor chamber 
Core identification: 9 

Kl = electrode relay 
Sensor circuit 10 - 30 V- 
Release current 0,5 - 3 mA. 

KSB can provide you with an appropriate electrode ¡ 

relay needs a power supply 230V-. : I 

Tripping of the electrode relay K1 must result in a shutdown of 
the motor. Subsequently a revision of the motor will be 
necessary. 

i 

Check of moisture -sensitive electrode 

relay. This 

An insulation resistance measurement has to be effected in 
conformity with para 7.2.1. If the measured insulation resistance. 
is < 1 00 the motor has to be opened and overhauled. 

41 
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KSB Amarex KRT 

Assembly instructions- Impeller dismantling /fitting with tapered connection 

Size Jacking screw !dent-No. 

S,F,K 40-250 
F, E 80-250 . 

F 100-240 . M16x60 . 11197135 
F,E,K 100-250 

F,E,K 80-315 
F,E,K 100-315 
F,E,K 150-315 M20x95 . 11 197 784 
K 200-280 
K 200-281 
D 150-251 M16x95 11 305 849 
D 150-315 M20x155 11 305 959 
D 200-315 M20x180 11 306 084 

40-250, 80-250,100-240/250 
150-251 

80/100/150-315 
200-280/281/315 

E 80-250 
E 80-315 
E 100-250 
E 100-315 
E 150-315 

: * WENN VORHANDEN 
. IF PRESENT 

SI SE DISPONIBLE 
SE PRESENTE 
DISPONIBLE 

L'Ihit19t-193 S...EYi. 
ih-201710 

0 50450 
.- 0H-iee 

r 
4113 0 r 

P 4145N . 

P 10M015 
@ 19-915 

47'4- 1 
Jacking screw 
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Amarex KRT 

Assembly instructions -Impeller dismantling /fitting with tapered connection 
40 -250, 80- 250,100- 240/250. 

150 -251 
80/100/150-251/150-315 

200-280/281/315 

K 40-250 
K 80-315 
K 100-250 
K 100-315 
K 150-315 
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Amarex KRT 

Removing impellers with taper fit 

The following sequence of operations must be observed 
whenremoving the impeller: 

Remove impeller screw 914.10. 

2. Use jacking screw to pull off impeller 
(Tight taper fit- impeller may be firmly locked on shaft). 

Screw jacking screw either directly into the impeller 230 
or into locking sleeve 531, see drawing details opposite 
and relevant sectional drawing. 

Installation of S /F /E /K/D- Impeller (without locking sleeve 

1. Having installed the pump-side mechanical seal 
433.02, push the impeller 230 (S /F /E /K/D- impeller) 
onto the shaft end. 

For D 150 -251, screw threaded coupling 852 into the 
shaft first. B 

2. Apply Loctite UPP to the thread of impeller screw 
914.10. 
Observe Loctite handling instructions. Screw in impeller 
screw 914.10 and tighten with a torque wrench. 

S /K/F 40 -250 (M10) 50 Nm 
F/E 80 -250 (M10) 50 Nm 

' F 100 -240 (M10) 50 Nm 
F /K/E /D 100 -250 (M10) 50 Nm 

F/K/E 80-315. (M16) 150 Nm 
F/K/E/D 100-315 (M16) . 150 Nm 

D 150-251 (M10) 50 Nm 
F/K/E 150-315 (M16) 150 Nm 

K . 200-280/281 (M16) 150 Nm 
D . . . 200-315 (M16) 150 Nm 

Mount pump casing 101 with bolts 901.14, square nuts 
920.01 with lockwasher 931 and O -rings 412.15. Use 
torque wrench to tighten hex. head bolts 901.14 For 
data, see installation of E /K- impellers, para 2. 

S /K/F 40 -250 (M12) 65 Nm 
F/E 80 -250 (M12) 65 Nm 

F 100-240 (M12) 65 Nm 
F /K/E 100 -250 (M12) 65 Nm 

D 150 -251 (M12) 65 Nm 

F/K/E 80-315 (M16) 150 Nm 
F/K/E 100-315 (M16) 150 Nm 

F/K/E/D ' 150-315 (M16) 150 Nm 
D 200-315 ` (M16) 150 Nm 
K ' 200-2801281 

.. 
(M16) 150 Nm, 

Adjustment of axial clearance 

If an axial casing wear ring is fitted at the pump casing, the 
clearance between the casing and the impeller should be 
adjusted to 0.5 mm (K 40 -250 0.2 mm) by tightening the bolts 
901.14. For the Amarex KRT 200 -280/281 (radial clearance) an 
adjustment is not necessary. 

44 
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Assembly instruction - Cutter 

Dismantling of the S- impeller (Amarex KRT S 40 -250) 

1. After fitting the pump -side mechanical seal 433.02, push 
impeller 230 onto the shaft, fit grooved pin 561.01 into the 
impeller. 
The impeller body 23 -7 is fitted onto the centering device. 
Then fit impeller screw 914.10 and tighten it by using a 
torque wrench. 

torque: M 10; 50 Nm 

2. Fit pump casing with joint O -ring 412.16 using hex. screws 
901.14 and tighten it by a torque wrench. 
Tightening torque: M 12; 60 Nm. 

3. Insert joint O -ring 412.16 into suction cover 162 and mount 
ring 500.02 with cylindrical pin 914.07 in the suction 
cover.lnsert suction cover into the pump casing until it 
borders on the impeller blades (cylindrical pin 914.15 must 
not protrude from the threads of the suction cover!) - but do 
not yet tighten! 

Dismantling of the S- impeller (Amarex KRT S 40 -250) 

Dismantling takes place in reserve order. The impeller can be 
pulled off from the shaft by means of the same forcing screws 
used for the Amarex KRT K 40 -250 (Attention: tight cone seat!) 

Pay attention to assembly instruction Impeller dismantling / 
assembly with tapered connection ". 

4. Measure the distance between pump casing ' and suction 
cover and shift the suction cover with cylindrial pin 914.15 by 
S = 0,2 ± 0,1 mm vis -à -vis the pump casing. 
Tightening torque: M 12; 30 Nm 

5. Make sure that the impeller is running smoothly by turning 
itsbody (sliding between suction cover and impeller is not 
admissible). 

45 
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J & P Richardson Industries Pry Ltd 

4.0 VAL VES 

SUPPLIER: Tyco Northgate 
88 Frederick Street Virginia, QLD 4014 

Ph: (07) 3266 2255 
Fax: (07) 3260 5221 

MODEL: 150 d.f. RS Check Valve 
150 d.f. RS Sluice Valve 
100 d.f. RS Sluice Valve 

File: / /Jpr _Server /docs /!sched/Masters.doc Revision 0 Date: 25 May 2001 
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OPERATION AND MAINTENANCE MANUAL 

CONTENTS 

1.00.00 Description of DN100 & DN150 Flanged Class 14 Swing Check Valves 

1.01.00 Operating Instructions 

1.02.00 Maintenance Instructions 

2.00.00 Spare Parts List 

3.00.00 Troubleshooting Guide 

4.00.00 Address for Queries 

Ref: 3- 96.2CT 
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OPERATION AND MAINTENANCE MANUAL 

1.00.00 DESCRIPTION 

1.00.01 Operation and maintenance instructions for DN100 & DN150 
flanged class 14 swing check valves. Free acting and lever and 
weight versions. 

1.00.02 Reference drawing number 04 -16 -03 -002 typical. 

1.01.00 OPERATING INSTRUCTIONS 

1.01.01 The operation of the swing check valve is automatic. The 
valve opens in response to flow velocity and closes in response 
to cessation or reversal of flow in the forward direction. 

1.01.02 Valves are supplied either free acting or with extended hinge 
pin for fitting of lever and weight. 

1.01.03 Lever and weighs are often applied to swing check valves to 
assist the closing action and to make the valve more responsive 
to flow reversal and thus reducing disc slam with resulting 
water hammer effects. 

1.01.04 When lever and weight is applied it should be positioned on the 
hinge pin to maximise its effect on closure ie. with valve 
positioned horizontally, the lever should move through an arc 

45° below the centre line. 
1.01.05 Through trials the weight should be positioned along the lever 

at a point where the smallest valve action is obtained under 
cessation of flow. 

1.01.06 Where a valve is fitted with extended hinge pin it should also 
be fitted with lever and weight. When a valve is fitted with 
extended hinge pin it necessarily has to have seals fitted. The 
seals increase friction which in turn retards the action of the 
disc, increasing the tendency toward valve slam and thus more 
severe water hammer effect. 

1.01.07 To minimise wear and increase the valve performance life, 

ensure the valve is correctly sized and the disc is fully open 
under normal flowing conditions. 

1.02.00 MAINTENANCE INSTRUCTIONS 

1.02.01 No external maintenance either preventative or otherwise can 
be applied external to the valve under operating conditions 
other than adjustments to lever and weight assemblies etc. 

1.02.02 Major maintenance involving complete de- watering of the 
valve may be necessary once or twice throughout the product's 
life, depending on severity of service conditions. The usual 
reasons for such a service are: 

Worn hinge components needing replacement. 

Ref: 3- 96.N.KT 
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Degradation of seat seal requiring refacing. 
Severely retarded valve action requiring cleaning and 
freeing of all hinge bearing areas. 

1.02.03 To obtain access to internal components, first remove both 
hinge seal plugs, RH screwed. In free -acting valve hinge pin, 
can be drifted from bearings from either side releasing disc 
sub -assembly for removal through the cover opening. 
For the extended hinge pin version, drift hinge pin from the 
non -extended side, the bronze hinge pin bush interference 
fitted, will be removed with the hinge pin thus releasing the 
disc assembly. 

2.00.00 SPARE PARTS LIST 

2.00.01 It is not usual to carry spare parts for this product as they are 
major components used very infrequently. 

Refurbishment is usually carried out in conjunction with major 
planned outages. The reason for the work has usually been 
identified well prior to the shutdown allowing for specific 
components to be obtained from the manufacturer if necessary. 

3.00.00 TROUBLE SHOOTING GUIDE 

3.00.01 There are a number of malfunctions which can occur within the 
generic type. 

Seat leakage - replace body and disc seats 
Increasing tendency for valve slam (increasing water 
hammer) - hinge components binding, clean and free. 
Disc hanging up (not closing) - worn hinge components 
replace. 

4.00.00 ADDRESS FOR QUERIES 

4.00.01 Should there by any queries or additional information required, 
please contact: 

Tubemakers Water 
63 Currumbin Creek Road 
CURRUMBIN QLD 4223 
Ph: (07) 5534 2522 
Fax: (07) 5534 7079 

Ref: 3- 96.MKT 
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Vice 
Flow Control 

Tyco Water 

Features 

Ductile Iron body and bonnet for 
high strength and impact 
resistance. 
Ductile Iron gate fully 
encapsulated in EPDM rubber to 
ensure drop tight sealing. 
Grade 431 Stainless Steel spindle 
for high strength and corrosion 
resistance. 
Gunmetal dezincification resistant 
top casting incorporating dual 
O -ring seals and wiper ring for 
long life operation. 
Back seal facility to allow for 
replacement of seals under full 
operating pressure. 
Rilsan® Nylon 11 coating for long 
life corrosion protection. 
Straight through full bore to avoid 
debris traps. 
Isolated fasteners for corrosion 
protection. 
Anti -friction thrust washer for low 
operating torques. 
Integral cast in feet for safe and 
easy storage. 
Integral lifting lugs for installation 
convenience. 
Anticlockwise closing or clockwise 
closing available. 
Key, hand wheel or gearbox 
operation available. 

General Application 

Figure 500 resilient seated gate valves 
are suitable for use with drinking water 
and waste water, in below or above 
ground applications. Used for the 
isolation of sections and branches in 
pipelines. 

A.B.N. 75 087 415 745 

Resilient Seated Gate Valves - Figure 500 
DN80 - DN600 

Figure 500 resilient seated gate valves are designed 
and manufactured to AS 2638 -2. 

% 
Technical Data 
Size Range: DN80 -DN600 
Allowable Operating Pressure: 
1600 kPa 
Maximum Temperature: 40 °C 
End Connections: 
Flanged to AS 4087 Fig B5 
TYTON® Socket 
Spigot to AS /NZS 2280 
Flange - MON Socket 
Approvals: 
WSAA Appraisal No. 98/21 
ISC AS 2638 Product Mark 
Regisration No. PRD/R61/0412/2 
Certified to AS 4020 -suitable for 
contact with drinking water. 

© Copyright bylTyco International Ltd. Tws5oo /5/04 
Tyco Water reservés the right to change product designs and specifications without notice. 
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Resilient Seated Gate Valves - Figure 500 
DN80 - DN600 

No 

1 

Description 

Body 

Bonnet;: - 

3 Seal Retainer 

Gate 

5 Spindle 

,Spindle Dap::.. 

7 Thrust Washer 

Body Gasket 

Bonnet Gasket 

Gate Nut' ;'..° 
Socket Head Screws 

Couñtérsünk Screws 

Hex Head Screw 

0-Rings 

Wiper Ring 

Fusion .Coating 

Material Standard 

Ductile Iron AS 1831 400-12 

Ductile Iron, 

Gunmetal 

AS:1831 400-12 , 

AS 1565 C83600 

Ductile Iron (EPDM Encapsulated) .' AS 1831 40Ò-12 

Stainless Steel ASTM A 276 431 

Ductile Irön A1834 00-12. 

Acetal 

EPDM: 

EPDM 

Gunmetal 

High Tensile Alloy Steel 

High Tensile Alloÿ Steel 

Stainless Steel 

Nitrile Rubber 

Hutrile Rubber 

Rilsan" Nylon Il 

AS1646 
AS 1646 

AS 1565 C83600 

© Copyright by Tyco International Ltd. TTS5O015,o4 
Tyco Water reserves the right to change product designs and specifications without notice. 

ASTM A276 316 

AS`:1646 ` 

AS 1646 

"AS/NZS.4;158 
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End Connections 

Flange 

Socket 

Spigot 

Valve 

Size 

80* 

150t 

200 

225 

250 

300 

`375 

450 

500 

600 

C 

367 
........:: 402... 

502 
t, . , ..... . 

610 

225t 649 

1 723' 

{- 

--- 
810 

,.. 

960 
.... 

1145 

. . 1290 

. - , - 1/ 
:1 .10 

D 

TYTON Flange Spigot Turns Torque to Approx. 
Socket AS4087 to Seal Mass 

Fig B5 Close Nm kg 

203 305 40 18 
... .. .., .......:.::. '::.. ...f:: . 

. . 

150 229 : 365 23 50 24 w. 

267 380 26 75 43 

195 292 
. .: 

410 34 120 :' .., 75 

205 305 420 38 140 85 

235 330 435., 42.;. 180 110 ._....._.:.:...._ . . ---- _ 

245 356 450 50 200 160 

170 

275 .. 381 ..... 

432 

20 

,,...62 ,..,... :: :. : 420 

500 

530 

1467 508 98 550 

Note: For compatability with Series 1 PVC (white) pipe, PLASM gaskets may be used in TYTON sockets. 
* Flange to Polydex socket available. 
t Flange to TYTON socket available. 

340:.. `.. 

560 

710 

940 

© Copyright by Tyco International Ltd. TW6500/5/04 
Tyco Water reserves the right to change product designs and specifications without notice. 
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Resilient Seated Gate Valves - Figure 500 
DN80 - DN600 

Available Range 

DN FI-FI 

Resilient Seated Gate Valves 

Inside Screw 

Class 16 

Key Operated 

Sc-Sc Sp-Sp FI-Sc I F. 
Handwheel Operated 

FI -Fl 

80 

150 

225 

[250 
300 

450 

600 

..,,.,. 

Coating 

Rilsan Nylon 11 

Options 

Anticlockwise Closing 

Çlockwise Closing ' .:... 

. : 
. .. ., . .....:. .. . . :.:..:::. 

L. Fig No. . 500 ' :: .. 500 : 500 ' ` 500,. . . ' 

Gear Actuator .0, Flángë Drilling,Fig,85.(TC). 

500H 

Recommended Specification 

Gate valves shall be resilient seated conforming to AS2638.2. 
The allowable operating pressure shall be 1600kPa. 
Operation shall be by means of a key/handwheel. 
The direction of closing shall be anticlockwise /clockwise. 
The valve body and bonnet shall be cast in Ductile Iron and coated with a 
thermally applied polymeric coating to AS /NZS 4158. 
The gate shall be cast in Ductile Iron and fully encapsulated in EPDM rubber - 
partially coated wedges are not acceptable. 
The spindle shall be Grade 431 Stainless Steel incorporating a failsafe thrust 
collar. 
The spindle seal retainer shall be manufactured from a dezincification resistant 
copper alloy to AS1565. 
The spindle seal shall be affected by a minimum of two O- rings, which can be 
replaced under full operating pressure. 
Fasteners shall be completely isolated from the external environment. 
Valves shall be manufactured under a product certification scheme and each 
valve marked in accordance with the certification body's requirements. 

© Copyright by Tyco International Ltd. TW. 5oo/5/oa 
Tyco Water reserves the right to change product designs and specifications without notiçe. 
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J & P Richardson Industries Pty Ltd 

5.0 TEST SHEETS 
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 S uMMMMMMMMMMMMMMMMMMOMMM ¡ riMMMnMMMMMMMMMMMMMMMMMMMMM rIMMMMMMMMMMMMMMMMMMO MMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMriMMMMMMMMMMMMMMMOMM 
MEN MMMMMrrMMMMMMMMMMMMMMMMMMMMMMMMMMOMM,MMMMMMMMMMMMMMMMMMMM r1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMrIMMMMMMMMMMOMMMMMMMMMMM 

ii aMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMOMMMMMOM MMMMMMMMMMMSMMMMMMMMMMMMMM 
OMMMMiiiiiiiOOMOMMOOMOOOMOOMOMMMMMMMOMMMMMMMMMUMMMOOOMUOOMMMMMMMMMMMMM 

uMMMMMMMMMMMMM 
a raMMMMMMMMMOMMMMMMOMMOMOMOOMOOOMMMMMUMMMMMMMOMMMMMMOMMMMMMM u' aiMMMMMMMUuuM MrrMMMMMMMMOMOMMOMMMMMMMMMMMOMOMMMMMríMMMMMMMMMMMMMMMOMMMMOMMMMM MMuMMMMMOMMMMMMMMMMM MMMMMMMMOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM MMariS MMMMMMMMMMMMMMMMMMMMMM 

ÌMMMMMMMMMMMMMMMMOM MMMMMMMMMMMMMMMMOMMMMMMMOMMMOMMMMMOuMMMMMOMMMMrrMMOMMMMOMMMOMMOOMOOO MEMMMMMMMMMOMMMMMMMOMMMMMMMMMMMMMMMaMMMMMMMMMMMMMMMMMMMMMMMMMM MOM MnMMOMMOOMMMOOOMOMOMMMOMMOOMMMOMMMMr,MMOMMMMMMOOarMMMMOMMOMMOOMMOOMOMM 
ii0iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii0iiiiiiiiiiiii<iiiiiiiiii 

iiiiiiiii nrOOOMMOMMMMMMOOOOOOMMOOMOMMMr,MOOOMMOMOMMMMMMMMMMMMMMOMMMM 
iiiriMOOOMMMMMOMOOMOOMMMMMMMMMMMMMMr a 

MaiMMMMMMMMMMMMMMMMMMMMMMMMMMMMMrMMMMMMMMMMMMMñMMMMMMMMMMMMMMMMMOM 
I/MMMMMMMMMOMIIMMMMMMMMMMMMMMMO aMMOMMMMOOMOOOOarOOMOMOMMOMMMOMMMMM aiMMMMMMM Emma MMMMMMMMEmmons aMMMMMMMMMMOMMMOMMOMMMMMMMMMMaMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM rMMMMMMMMMOMMMMMMMMMOMMOMMMMMMaMMMOMMOMOOOMOOMOOMMMMMMOMOMMMMOMOOO 

rrMMMMMMMMMMMMMMMMUMMMMMMMMMMMMOMMOMM MMMMMMMMMMMMMMMMMM'aMMMMMItMMMMMMMMMMMMMMMMM MMMMMMMMMMMMMMMMMMMMMMROOM áMMMMMMMMMMOMMMMMMMMMr,MMMMMMMMOMMMMO mMOMOMMMMOMOMMOMOO uMMMMMMM MMMMMMaMMOMMMMMMMMOMMMOOM MMOMMMOMMMMMMMMMMMMraMOMMOM OOMOOMOMOOOMMMMMMMMMOMMMO 
iiiiiiiiiiiii0iiiiiiiiiiiiiiiiiiiiiiii0iiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiii v;MMMMMMOMMMMMMMOMMMMOOMOMMOMMM MMMMMMMrrMMMMMMMMMMMMMMM O ï nMMMMM MIME MMMMMMM E MORN OOMMOOMMOMOMMOMMMOMUMMMMMMOOM OMOOOOMOUOMMOOMOMMOMMMOMO rMMOMMMMMMMMMMMMM0MMMMMMMM MMMMMMMVMMMMMMraMMMMMMMM MOMOMO O,MM r.Ar MMaMMMMMMMMMMMMMMMaMMMMMMM MMMMMMMMaMMMMMMMMMMMMMMMM MOMMMMMMMMMMMMMMM Ö MMMMMMMMMMIO\MMMCO ON SrOMMMMIMMMMMMM ..MrAMMa.aM.rr..M 
ioMMMMMMMMOMMuMMMMMMMMOMOOMMMMOMMOMMMOii 

OOMMOMMMMOOOMMO 0MMMMMMMMMnMMMMMMMMMMMMMMMMMMMMMUMMMMMMMMMMMMMMM MOMMMMMMMiaMMMMMOMMMMMMOOMMOMMMMMOnMMMMMMMMMMMMMM MMMMOMMMMOMMMMMMMMOMMMMOMMMMMMMMaMMMMMMOMMMMMMM 
MMMMMMMMMMMOMMOMMMMMaOiiiiii0iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii MÜMMMMMMMMOMMMM ONO MMMMMMMMMMMÌMMMMMMMMMMMO 
MMMMMOMMMMMMMMMMMMMMr:iMMMMMMMMMMMMMMMOOMOMOOMOOMiOOMMMOMOMMMMMM MIMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMMMM a,NMMMMaMMMMMMMMMMMMMMMMOOMMUMMMMMMMMMMMOM naaMMOMOMMMMMMMMMMUOOMMMMMMOMMMM 
raMicMMMMMMMOMMMMMMMMMMMMMMMïMMOMMMMOMMMMM 

iiiO;iiiiiÓéiiiiiiiiiiiiiiiiiiiiiii:liiiiiiiiiiii MMMMMMMaMMOMMMMMOMMMOMM Mk MMauMMMMMMMCMMMMMMMMMMMMMMOMMMUMMMMMMMOMOMM MOOMMOMMOMMMMMMMMMMMM rrMMMMMa.MMMMMMMMMMMMMMMMMMn OMMOOMMMMOMMOMMMMMMMOOM . OOUMMMOMMMMOMMCMMOMOOMMMMMMMOMMOMUOMOMOMOMMMMO ...u.............. raMMMMMMMMMMM.MMMMMMMMMMMMMMMMUMMMMMMMMMMMM MMMMMMMMMMMMMMMMMMMMM MMMMMMMMMMMMMM\\MMMMMMMMMMMMMMIMMMMMMMMMMMM MMMMMMMMMMOOMMMMMMMMOOM OMMMMMMMMMOMMMaMMOOMMMOMMMMOMOOMMMOMOMOMOOM MMMMMMMMMMMMMMMEMO MaIMMMMMMMMMMMMMMOMMMa.MMMMMMMOMMMMMMMMMMMMMMM OMOOMOOMMMOMMMMOMMMMMOO ruMMMMMMMMOM OOMOMMMOMOMOMMM MMMMMMMMMMMOMMOMMMMMmMMMMMMMMMOOOMMCwMMMMMMMMMMnMMMMMOMMMMM MMMOMMMOMMMOMMMOMOMOraMMMMMOMMMMMMMMMMMMaeMOOMMMMMOUMMMMMMMMOMM 
MMMOOMMMMMMMMMMMMMMMMOMMOOMMM MMMOM:MrMMM 

a a a 
alb a 

a OMO MMMMOMMMMMMMMM MOM MMMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMM MMMMMMMMMMMMMMMMMMMMMMMMMMOM OMOOOOMOOMMOMMMMO 
MOMOMOMMMMMMMMMMMOMMMMM.OMMMO MMMMMMMMMMMMMMOMOMMMMMM MMMMMMMMMMMMOMMMMMMMMMMMMMM 
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a MMMMMOMMMOMMMMMMMMMMMMM 
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Printed Output From File 
"G: \SERVIC -1 \CALIBR -1 \INTERS- 1 \QLD \JP 

** Alarm No.2 Menu ** 

RICH-1 \MAGFILE \5484681.MAG" Alarm No.2 Idle = 1 

Program v1.00 (30/08/1999) (WIN -PC) Alarm No.2 Enable = 1 

File Produced : 20/06/2005 11:55:55 Alarm No.2 Fault = 0 

AM Alarm No.2 Forward = 0 

Alarm No.2 Reverse = 1 

** Display Menu ** Alarm No.2 Cutoff = 0 

Alarm No.2 MtSensor = 0 

Display Mode = 0 Alarm No.2 Hi = 0 

Display Resolution = 2 Alarm No.2 Lo = 0 

Alarm No.2 Analog = 0 

** Flow Menu Alarm No.2 Pulse = 0 

Flow Range = 50.00000 
Flow Units = Ltr 
Flow Multiplier = xl 

Flow Time = s 

Flow Response = 3 

Flow Probe Ins = 1.00000 
Flow Probe Prof = 1.00000 
Flow Cutoff = 3 

** Analog Menu ** 

Analog FSD = 20 
Analog Zero = 4 

Analog Dir Fwd = 1 

Analog Dir Rev = 0 

Analog No. 2 = 100.00000 

** Pulse Menu ** 

Pulse Factor = 0.09999 
Pulse Cutoff = 0 

Pulse Max = 800 
Pulse Idle = 1 

Pulse Size = 0 

** Totaliser Menu ** 

Totaliser Units 
Totaliser Multiplier 
Totaliser Clear Enab 

** Alarm No.1 Menu ** 

= Ltr 
= k 

= 0 

Alarm No.1 Idle = 1 

Alarm No.1 Enable = 1 

Alarm No.1 Fault = 1 

Alarm No.1 Forward = 0 

Alarm No.1 Reverse = 0 

Alarm No.1 Cutoff = 0 

Alarm No.1 MtSensor = 1 

Alarm No.1 Hi = 0 

Alarm No.1 Lo = 0 

Alarm No.1 Analog = 0 

Alarm No.1 Pulse = 0 

** Alarm Trip Menu ** 

.. Alarm Trip Hi = 110 
'Alarm Trip Lo .= -110 
Alarm Trip Hyst = 1 

Alarm Trip Disp = 0 

** Input Menu ** 

Input Clr 
Input Idle = 0 

** MtSensor Menu ** 

MtSensor Trip = 

** Sensor Menu 

50 

** 

Sensor Number = P/54846/8/1 
Sensor Tag = 5492212 
Sensor Size = 150 
Sensor FACTOR 1 = 1.70340 
Sensor FACTOR 2 = -10 
Sensor FACTOR 3 = 5 

Sensor FACTOR 4 = 1.00000 

« == END OF FILE = =» 
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rOO C OIñn1CC 
Technical data and ratings chart 
SIRCOVER SCO 125 to 630 A 

Ratings to AS 3947 -3 and IEC 60947 -3 

h 125 A i 160 A í 200A 250 A t 400A , 500A 630A 

Rated insulation voltage and rated 

operation voltage AC 20/DC 20 

V 

k 

800 

4 

800 ` 800 800 1000 F 1000 1000 

Rated impulse withstand voltage kV ; 8 8 ! 8 8 j 12 ' 12 12 

Rated operational current 

AC 21A 400 V A 125 160 200 250 ¡ 400 ' ' 500 630 

500 V A , ,125 ¡ 160 200 250 ; 315 ; 400 500 ' 

690 V A , 125' 160 3 

. 

200 250 ' 315 : 400 ,5ÓÖ ', 

AC 22A 400 V A 3, 125 ; 160 i 200 250 i 400 500 '630 , 

500 V A ` 125 ! 125 . l' 125 250 . 250 { 400 ' 500 ,.` 

690 V A '' '125 125 '125 160 <160 400 :`500 44 < 
AC 23A 400 V A ' 125 160 160 250 250 500 '500 

500 V A 100 100 , 100 250 ; 250 315 '315 
690 V A 3 80 ¡ 80 ! 80 125 ; 125 200 200 

Rated operational current i (' ; 

21 220 V A , 125 160 I 200 250 400 500 

440 V A 125 125 ? 125 200 200 400 

DC 22A 220 V A 125 160 160 250 ' 250 " `á 400 

440 V A 125 ; 125 1 125 200 !' 200 . 'ì 315 

DC 23A 220 V A 125 125 125 200 200. ! 400 

440 V A í 125 125 125 200 : 200 400 

Operational power 

AC 23A 400 V kW 63 80 j 80 132 132 ; 280 

500 V kW : 63 63 i 63 160 =' 160 220 

690 V kW ì 75 : 75 I 75' 110 ' 110 ! 185 

Overload capacity 

Short time withstand current 

Icw (RMS 1s) 690 V 

i '' 
kA ; 7 7 7 9 13 

Breaking capacity 

AC 23A 

400 V A I { 1 

; 

- - 

Fuse protected short circuit 

withstand AC 

(kA RMS prospective) 

400 V kA 100 100 ¡ 50 50 18 ; 100 

Fuse A I 125 ` 160 I 200 250 400 500 

Rated capacitor power kVAr i 55 75 90 115 185 230 

Mechanical endurance Ops 10000 ' 10000 ; 10000 10000 10000'; 
r 

; 5000 

Weight (3 pole) Kg ' 

' 

1.52 1.6 1.8 ' < 2 3.5 

Min. tightening torque Nm i 9 9 9, , 
ä 20 20 20 

Connection cable size mm2 ; 35/50 [ 50/95 ( 50/95 95/150 185/240 ; 240/240 

Note: 240/415 V ratings suitable for use on 230/400 V in accordance with AS 60038 : 2000. 

.,630 

>500 

500 

56 i 

500 i 

500 

'280 ` 

220 ; 
13 

630 4, -.! 

290 °9 

5000 

3.5 

20 

2x150/2x300 ¡ 
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N'' 
Technical data and ratings chart 
SIRCOVER SCO 800 to 3150 A 

Ratings to AS 3947 -3 and IEC 60947 -3 

800 A Í 1250 A ° 1600 A Í 2000 A ; 2500 A 3150 A 

Rated insulation voltage and rated 

operation voltage AC 20/DC 20 

V ; . 1000 ; 1000 

i 

1000 1000 
ç . 

1000 ¡ 

; 

. 

1000 

Rated impulse withstand voltage kV 12 12 } 12 12 
i 

12 ! 12 

Rated operational current l ( 
, 

AC 21A 400 V A 800 1250 . 1600 2000 ' 2500 3150 

500 V A , 800 - -1600 ` 2000 ! 2000 2000 

690 V ') A ; 800 ' 1 - j 1600 2000 2000 2000 

AC 22A 400 V A 800= 
i 
1250 J 1250 2000 2000 2000 

500 V A i 800- 1250 { 1250 2000 { 2000 2000 

690 V ') A . 630' j - ; 800 1000 i 1000 .; 1000 

AC 23A 400 V A ' 800 j 1000 F 1000 1250 "I'50 1250 

500 V A : 800 i 1000 ! 1000 1000 .1000 . 1000 

690 V ') A i - j - ' 500 800 ! 800 ; 800 

Rated operational current /poles in series 

DC 21A 220 V A ` 800 Ë 1250 1600, 2000 . 2000. :ga ; 2000 

440V A i 800/2 ; 1250 ', 1250 1250 .1250 1 1250 

DC 22A 220 V A ' 800 1250 ; 1250 1250 1 1250 1250 

440 V A : 800/2 1250/2 1250/2 1250/2 '1250/2 ' .' 1250/2 

DC 23A 220 V A 800 1250/2 ' 1250/2 1250/2 ì.1250/2<.. ! 1250/2 

440 V A i 800/2 . 1250/2 , 1000/2 1000/2 ? 1000/2`' , 1000/2 

Operational power 

AC 23A 400 V kW 450 560 ' 560 . 710 710 ; 710 

500 V kW i 560 , Ì 710 i 710 [ 710 710 710 

690 V kW ; 220 475 , 400 ; 750 750 "` ! 750 

Overload capacity 

Short time withstand current 

Icw (RMS 1s) 690 V 

kA '26 - 50 ? 50' 50 50 ,. 50 

Breaking capacity 400 V 

AC 23A 

A 

Fuse protected short circuit 400 V 

withstand AC 

kA 
i 

50 
! 

100 100 j 100 100. 

(kA RMS prospective) Fuse A ! 8100 1250 2x800 ' 2x1000 1 2x1250; 

Rated capacitor power kVAr ! 365' 575 - - i - t - 
,. 

Mechanical endurance Ops ' 4000 4000 4000 1 3000 ' 3000 3000 

Weight (3 pole) Kg 1 8 . 10.5 ;..10.5. } 16 ' 17 , 31 

Min. tightening torque Nm - 20 1 40 Í 40 40 ' 40 

Connection cable size mm2 ! 2 (185/300) ¡ 2 240/4 185 1 4 185 max-1 6 240 max : - 

Notes: ') With terminal shrouds. 
240/415 V ratings suitable for use on 230/400 V in accordance with AS 60038 : 2000. 
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Din -T6 series 6kA MCB 

J 

J 
J 
J 
J 

Standards AS3111, IEC 898. 

Approval No. N13374. 

Current range 2 -63 amps 1, 2 and 3 pole. 

Sealable and lockable handle. 

Available in curve type C and D. 

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

1 '. 
s 

1 pole 1 module 

Short circuit capacity 6000 amps 
In (A) 2 - 63 

1P 240V AC 

2P 240V AC 

3P 240 - 415V AC 

C - Curve D - Curve 
In (A) 5-10In 10 -20In DC use 

1P 2P') 
2 DIN- T61029, i I =NDIN;T6102Dd 

Short circuit 6000A 6000A 
4 DIM -T6104ó DIN-T6104D' Max.wltage (DC) 24/48V 110V 

6 'DIN-T6i06C DIN-T6106Dg 
Use at DC 

10 *`DIM- TÔ110C yDIN=T6110D When using Din -T6 in a DC application the magnetic 

16 1-1-tDItJ-T6116C -DIÑ-T6116D tripping current is approximately 40% higher than in 
AC. 50 /60Hz. 

20 t13:1DIN=T6120C DIN- T6120D 

25 ,'DIN-=T6125C DIN T6125ó Shock resistance (In X. Y. Z directions). 

32 ';DIN-T6132C ,DIN-T613211 20g with shock duration 10ms (minimum 18 shocks). 
40g with shock duration 5ms (minimum 18 shocks). 

40 ADIN-T614002 4 DIN- T61 &40D 

50 .-DIN-T6150Ç DIN -T6150ó, -, Vibration resistance (In X, Y. Z directions). 

63 ;;DINT6163Ç : DIN- T6163D,1 3g in frequency range 10 to 55Hz (operating time at 
least 30 min). 

2 pole 2 modules 
According to IEC 77 16.3 and DIN 40046 part 8. 

2 DIÑ- T6202ó .I,DIN-T6202D'° Storage temperature 

4 ¢ DIN T6204Ç ,. DIN-T6204D.-= From -55 °C to +55 °C, according to IEC 88 part 2 -1 

(duration 96 hours). 
6 DIN- T.6206C- -DIN-T6206D:f 

10 ,DIN,T6210C ..,DIN - T6210ó Operating temperature 

16 ,,,DIN- T6216ó DIN- T6216Dr 3 

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

20 'DIN- T6220ó DIN- T6220D,- 

25 ;,DIN- T6225ó DIN T6225D-, Use at 400Hz 
At 400Hz the magnetic trip current is approximately 
50% higher than in AC 50 /60Hz. 32 DIÑ-T6232C DIN- T6232Dg1 

40 :'DIN-T62486 r 'DIN-T624Òrk? 
Accessories 

50 DIN-T6250C,'I DIN=T6250D' 
Add on RCD 

63 DIN-T6263C-'. - pIN=T6263D ̀ I Auxiliary/alarm 
Shunt trip 

3 pole 3 modules Padlockable bracket 

2 )' DIÑ=T6302C' DIN- T63Ó2D'' Link bars & terminals 

4 '' `=óÌÑ- T6304C !n DIN -T6304ó 
Enclosures 
Busbar chassis 

6 Ì ;'DIÑ- T6306C n DIN- T6306D 

10 }, DIN- T6310C ,; DIN46310D''' ? 

16 DIN- T6316ó .DIN-T6316ó ¡ 

20 °DIN- T6320Ç, DIN- T6320Dt1 

25 DIN- T6325óä DIN- T6325D 

32 DIN=T6332C, DIN= T6332D l 
Notes: ') 2 poles in series (not 2 x single poles). 

40 DIN;,,T6340Ç DIN - T634041: The line side is the "OFF" (bottom) side of the MCB. 

50 DIN -T6350ó: DIN- T6350D `.,3 U Available on indent only. 

63 DIN- T6363C DIN- T6363D _ 
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Diñ -T6 séries 6kÀ MCB (cönt 

1 a . 

Technical data 
Number of poles 1 2 3 

Width (mm) 18 36 54 

Depth (mm) 68 68 68 

Rated voltage (V AC) 240 240 415 

Highest rated current (A) 63 63 63 

Terminal capacity Line side (mm2) 25 25 25 

Load side (mm2) 25 25 25 

Number of switching operations 
Operations 240V AC, In Cos 9=0 

DC @ In - -J- 
Insulation resistance 

9 10000 

4000 

> 10° 

10000 

4000 

> 10° 

10000 

4000 

(Me) > 10° 

Dielectric strength (kV) 2 5 2.5 2.5 

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

See curve below 

% In 

140 

120 

100 

80 

60 

IEC 898, 30°C 

0 10 20 30 . 40 50 60 °C 

Catalogue number structure for Din -T MCB's (6, 10, 10H & 15) 

r DIN -T X X 

Constant Short circuit 
capacity (A) NHP DIN format 

4.5 4500 

6 6000 

10 10000 

10H 10000 

15 15000 

X 

Polarity 

Voltage drop and energy loss 

In (A) 
Voltage 
drop (V) 

Energy 
loss (W) 

Internal 
resistance 
(me) 

2 0.82 1.6 410 
4 0.57 2.3 142.5 
6 0.21 1.3 35 
10 0.13 1.3 13 

16 0.11 1.8 ...............-----_-_..._..._...... 6.9 ----- 
20 

-----...__..._._ 
0.14 2.8 7.0 

25 0.10 3.0 4.0 
32 0.09 

___..__.._....._....___ 

3.0 2.8 
40 
.........._.. ___..__-___.._.........----_. 

0.08 4.7 2.0 

50 0.090 
__ 

..................-----......_ 

4.5 1.8 

63 0.088 5.56 1.4 

X X X 

In (A) 

1 1 pole 05 0.5 

2 2 pole 01 1 

3 3 pole 02 2 

4 4 pole 04 4 

06 6 

10 10 

16 16 

20 20 

Etc. 

Curve 
type 

B 31n - 51n 

C 51n - 10In 

D 10In - 201n 
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Din-T6 and Dici -T10 series MCB's 
Magnetic release 
An electromagnet striker ensures instantaneous tripping in case of 
short circuit IEC 898 describes the following types 

Curve type Test current Tripping time Applications 
C 5 In t_>0 1s Usual loads such as 

10In t <0 1s - lighting 

- socket outlets 
- small motors') 

! 

D 10In t?01s 
20 In t<0.1s 

Control and protection of cir- 
cuits having high transient 

inrush currents (large 

motors,2) transformers etc). 

Note: ') C curve MCBs are suitable for general motor starting applications, see 
motor starting tables section 10. 

2) D curve MCBs may be selected in more arduous starting applications or 
may allow a lower current rating MCB to ber selected. Refer NHP. 

Se re '44,44. . 4444 . ,-- 

Thermal release 
The release is initiated by a bimetal strip in case 
of overload. IEC 898 defines the range of 
release for specific overload values Reference 
ambient temperature is 30 °C 

Test current Tripping time 

1 13 In 

1 45 In 

t?1 h (In 5 63A) 
t?2h (In > 63A) 
t<1h (In 5 63A) 
t<2h (In > 63A) 

2.55 In 1s <t <60s 
(In 5 32A) 
1s <t <120s 
(In > 32A) 

Tripping characteristics according to IEC 898 (time- current tables) 

10 
t(s) 

Din -T6: from 2 to 6A 
Din -T10: from 0.5 to 6A 

111111 III 
mom um 
mom oi 
Ems El 
um ill mime 
NE mid 

10 - In 

D 

Din -T6: from 2 to 6A 
Din -T10: from 0.5 to 6A 

.L 

i m 

il 
1 III 

1 

magi 
glom 
1 III 1 

1 iii 
In 
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Miniature circuit breakers 
1 

e 

II 
e 

4 

, 

._. . , ., 

i. 

a 
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V' 

' 

Miniature circuit breakers and fuse fault current limiters co-ordination chart 
For fault current levels up to 501(A at 415V 

Circuit breaker 
Type 

sOP.7t,. 

'SRCB 

Din-T15 , 

VRCBit, 
,A 4, ) v;-4 

1 

Din-T1OH 

Tembreak MCCB's 

2N..1/.r 

' 

'er ' 200`2Y, ' 200 - 
17"1'60<'!'"' 

,46-`5oY. 1 00 j;," 
'63-100 , ,fitt6 ,200 

10 50 '160 160 - . 

16720 ' 

0.5-6 < 

1V-125' 

Rating amps Min. fuse amps ') 

16 35 

20-32 63 

40-63 , 100 

63 ' 200 - 

fa )60 '4,P0 

V 11 1.'60 

20 

-, 10 25 : 200 200 

Maximum fuse - amp 
BS 88 DIN 

200 

200 200 

200 ' 200 ' 

200 - , 200 

-200 200 

100 200 200 200 

125 250. 250 250 

1,t", ,`-' s'7`: '425 " " ' 
es., AA 

-7" . < . 

: -:146:1614 `e4v 290 

,;729732 i*,4f4§z-- 63 200 200 

80 160, 200 ' 200 

4400 ' 40' - 

444 

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 NHP, GEC, Siemens and Brovara-Crady 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t 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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1$12Ó°;' `25/30 

TemBreak MCCB's and Safe -T /Din -T MCB's - Selectivity and Cascade 
tables at 415V 
Guide 

Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

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

I DirïA(2=25Är 
Din -T6 (32 -63A) 18/18 20125 20/25 25/25 25/25 

Dn-7't1 0 ( Op5 5A ); 0`: 18' 2 5/30` "h305Ó ;?7f..:.. 3535 .a. '3,5150:. 3 5Í3 535/50,: 
. 

Din-T10 (32-63A) . ' 10 18/18. 20/25 -20/25 '" 25/25 25/25 25/25 25/25 

[DRÇBH (10.25A) 10 18/18 25/36 ``30/50,,^;4;,'35/,35', ,, 35%50'., N35/3536, 35150;1 

DRCBH (32A) 10 " 18/18 20/25 ,;, 20/25 ' ' 25/25 25/25 _ 25/25 25/25 

,bfr)-AT,1`0H,(8Ò4-i5Ap ,;111' 4/i 8' 4/25 4/25, '' 15/15;, ' ,15%15',. `°`1Ó/9O .:,1A/10 

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

Qiñ-) 5 (20ï4:a 

Din -T15 (32A), 

Diri T15 (4Ö -63 ̀Ä) 

Safe -T (16 -63A) 

15 -25'), 18/18 25/30 30/50 35/35 35/50 35/35 35/50 

4`-12.5+}*:18(`18" 2045; 

6 3/10 3/10 

2OÌ25 ;,25/25 

3/10 

25%25` 4725/25 

SRClB (16-24) x' ; Ñ 3!1 igtti %1A0: 3/1 

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

.lV 
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Motor circuit application table for DOL starting 
General applications 
High fault range 

Motor Approx. 
rating FLC 
(kW) (amps) 

10:37,: z1; 

0 55 1.5 

P16:6': `1.8`. 
. 

.1.1 2 6 

4,. 

22 48 
10.0'4: 6.5 

4 8 2 

4'5 
5 5 11 ( 5va:4kr^14.yaç. ^u° .. 

10 19 

15 28 

1,8.5, . 43 `;g' 

22 40 

125 `R ; 4fi 
i 

30 55 

37° 
45 80 

75 130 

190, 

:110 200 

Din -T 
C & D 

Curve 

XS125CJ 
XS125NJ 

Safe-T XH125NJ XE225NC 
XS25ONJ 
XH25ONJ 

XS400SE XH630SE 
XH400SE XS630SE XS800NJ 
XS400CJ XS630CJ XH800SE XS1250SE/ 
XS400NJ XS63ONJ XS800SE 1000 

;} . .,cn , 5- 

4, ^&m*,.rs. 
. . . 

4 6 20 

.:w,. ,6 = 

10 6 20 

2 

16 16 20 

20'3 

25 20 20 

32 20 

32 32 32 
32` 

50 50 50 

63 63 63 

W100.1). 100 

125'y 100 100 

` °" 100 

125 160 

125' 
125') 125 160 

5e Fei 

225 250 250 

; 250µ 

'>228Y;;` 

160 270 

1185 320 

200 361 

026 

250 430 

;280; <480 
300 510 

450 750 

400 400 

400 400 

40Ó?r 
400 2Y 630 

630 ` F = ` ; 600,2): .. . . 

630 800 

',6'60,2) -L . :.600,:m.. 

630 2) 800 

1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 sec- 
onds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 

') 80, 100 and 125 amp refers to Din -T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic -only TemBreak MCCB. Refer NHP. 

Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din -T MCB's are calibrated to IEC 898 Curve 'C' & Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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 s 

Motór circuit application table for reduced voltage starting 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
XS125NJ XH400SE XS630SE XS800NJ 
XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
TL100NJ3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

Motor 
rating 
(kW) 

0.55 - 

Approx. Din -T 
FLC C &D 
(amps) Curve Safe -T 

1 5' 6 20 

.` `:% vf :'6n.. ` 

1.1, ,' 26 

22 48 

4 ,82- 

55 - 11 

10 19, 

r1;',1 °- 
, 15 

°21v 

28 ' 

1°, 18.5 ;.34; 
22 40- 

30 55 

45 '.80 

k.§k. 
75 -.130 

90` "x,155' 
110 200 

1.160 '270 

6 6 20 

19: 6` 
10 10 20 

20` 16 20 

25 20 20 

?,§. . 
20. 4 MxV.:,..;,44 

40 40 32 

50 50 50 

X; <.63 50 
80 ') ; 63 63 

1,00-` 

1251) 100 100 160 

'125 125 '160 

460'r. 
175 250 ; 

250 

a 

250 

250 

r...,,<. 
250 400 

4,Ó0;t 
400 ,400 ' 

i1r85 

200 361 - 400 2) 630 800 2) 

ä3Q 

''250 430 630 800 

1F280 4 .13,480ii'Ä 

'300 510 

63Ó'' $00 , ar,Z.n 

630 800 

,8ÓO2) 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din -T1OH type. 
2) Type' SE' TemBreak MCCB only. 
') TL100NJ up to 100A only. 

If co-ordination to IEC 947 -4 -1 is required refer to Type 1 and 2 co-ordination tables, contact NHP. 
Din-T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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A 

88 mm 

63 mm 

45 mm 

E 
E 

òööäïoo moo° 00,00 

144 mm 

Detailed specifications for ERICO's 
TRANSIENT DISCRIMINATING FILTER, TDF -10A SERIES 

Applications 
ightning transients and surges are a major cause of expensive electronic 

equipment failure and business disruption. Damage may result in loss of 
;omputers, data commmunications, loss of revenue, and loss of profits. 
Che new Transient Discriminating FilterTM family of TVSS devices offer 
:conomical and reliable protection from power transients with the conven- 
ence of easy installation on 35mm DIN rail mountings. 

Che TDF series has been specifically designed for process control applica- 
ions to protect the switched mode power supply units on devices such as 
?LC controllers, SCADA systems and motor controllers. Units are avail- 
able for 3A, 10A and 20A loads and in a range of clamping voltages 
ncluding 30V, 150V, 275V. The range is intended for use in conjunction 
with ERICO's Universal Transient Barrier UTB's to provide a coordinated 
approach to protection of both the power and data control circuits. 

Che TDF is a series connected single phase surge filter providing an 
aggregate surge capacity of 50kA (8 /201.1s) - 20kA L -N & L -G and 10kA 
-G. The space efficient low pass filter, provides some 65dB of attenua- 
ion to voltage transients. Not only does this reduce the residual let 
hrough voltage, but it helps further reduce the steep rates of rise of volt - 
tge and current providing superior protection for sensitive electronic 
:quipment. 

- E 

Features 
Compact design fits into most distribution 
boards and motor control centres 

High efficiency filtering - ideal for the 
protection of switched mode power 
supplies from large dv /dt and di/dt transients 

Three modes of protection L -N, L -G, N -G 

35mm DIN rail mount - DIN 43 880 
profile matches common MCB's 

LED indication and opto -isolated output 
for remote status monitoring 

Transient Discriminating Technology 
ensures safe operation during abnormal 
over -voltage events 

UL1449 Edition 2 recognized 

Large 50kA surge capacity provides a 
high level of protection and long operational 
life 

5 year limited warranty 

La CO' 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 93 of 315



PROCESS CONTROL TVSS PROTECTION 

SPECIFICATIONS 

11ür11,e` 

1 3 6 i 1 tl1316tt102122232721 

2 a e 1112U111e20222426205 

0/010110,0 

Operation: 
Models available 

Nominal line voltage 
Max Continuous Operating Voltage MCOV 

Max Load Current 
Input frequency 

Earth leakage current 
Protection: 

Max aggregate surge rating 
Protection modes 

Max surge current/mode L -N 
L -G 
N -G 

SPD circuit description 
" CRITEC 

manes 
TDF.10M240v_ 

MEET -Ar. 41 ßN62 

Filter: 
Inductor 

Capacitor type 

Attenuation @100kHz L -N 
Performance: 

UL1449 SVR L -N 
ANSI/IEEE C62.41 Cat B3 - 500A ringwave 

Cat Cl - 3kA, 8 /20µs 
Alarms and Indicators: 

Protection status indication 
Physical Data: 

Dimensions(W x D x H) 
Weight 

Enclosure material 
Connection means 

Wire size 
Mounting method 

Enclosure style 
Environmental rating 

Opearting temperature 
Humidity 

Surface finish 

10 100 

Fmemm y Odle 

Warranty 
Test standards: 

Approvals 

1000 

Frequency pe10o1mnlCe of TDF-10A feW 

Surge rated to meet 

TDF-10A-120 V 
120VAC/125VDC 
170 Vrms 
l0A 
50/60Hz 
<0.2mA 

TDF-10A-240 V 
240VAC 
340Vrms 

50kA 8 /20µs 
L -N, L -G and N -G 
20kA 8 /20µs 
20kA 8 /20µs 
10kA 8 /20µs 
Series low pass LC filter 
Transient Discriminating Technology 
Thermal fusing 

Ferrite cored 
X & Y grade interference suppression 
polypropylene film 
65dB 

500V 
22V 
262V 

700V 
28V 
481V 

Red LED, On = OK. Opto- isolated output 

144mm x 88mm x x70mm 
750g (approx) 
Flame Retardant UL94V -O 
Screw terminals 
1.0mm2 - 6.0mm2 
DIN T35 Rail 
DIN 43880 
IP20 
-30 °C to +55 °C 

0 -90% 
Spark eroded finish 
5 years 

UL1449 Ed 2, UL1283 recognised, CSA22.2 
C -Tick AS3260 
ANSI/IEEE C62.41 Cat A, Cat B, Cat C 
AS/NZS 1768 -1991 Cat A, B, C 

Due to a policy of coniimial product 
development, specifications are subject to 
change without notice. © Copyright 1999 

Part Number Description 
TDF- 10A -120V 120V 1 phase, 50kA 8 /201.ts, l0A series TVSS protector 
TDF- 10A -240V 240V 1 phase, 50kA 8/20µs, l0A series TVSS protector 

Hobart 
Sydney 
Melbourne 
Canberra 

ph:+61 3 6237-3200 
ph:+61 2 9479-8500 
ph:+61 3 98942677 
ph:+61 2 6257-3055 

taz +81 3 6273-0399 
fa c +61 2 99805092 
faz +61 3 9894 -3216 
faz +61 2 6257 -3127 

Adelaide 
Penh 
Singapore 
Thailand 

ph:+618 8366-6555 
ph:+618 9358-1233 
ph:* 65-783-2477 
ph:+ 662 627-9037-8 

faol+61 8 8366-6556 
fez+61 8 9358 -1404 
fax+ 65 763 -2397 
fax+662 627 -9168 

ERICO' 
Cd 

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 
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A 

Refer catalogue CA 6, 2212, SACS 

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

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

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

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 
kW') 

AC 1 
6) AC 1 6) Auxiliary contacts 

AC 3 Amps Amps standard 
Amps') 40 °C 60 °C N/O N/C Max. 

' r 

AC 3 rating at 60 °C 

Cat. No. 2) 

4 9 32 32 1 

0 

0 

1 

9 

9 

.,.. 
ÇAr7-9=10...V AG. ', 

; CA 7-9:01,..V AC 

5 5 12 32 32 1 

0 

0 

1 

9 

9 

CA 7-12-10...V AC: -. 
§ .: 

CÁ 7=12-01:.;V;AÇ 

7 5 16 32 32 1 

o 

0 

1 

9 

9 

CA 7-16-10...V-AG': . aÀrx 

CA.7=16-01...V,=AC' 

11 23 32 32 1 

0 

0 

1 

9 

9 

; CA 7-23:104 :AC 

CA,7.-237,01..:4C M 

15 30 50 45 0 0 8 ì CA 7-30=00...V AC 

18.5 37 50 45 0 0 8 f CA 7-37-00...V;AÇ 

22 43 85 63 0 0 8 CA7=43=Ò0...V'ÁC`'' 1'° , 

i 
GA 7-6U-UU...V 

37 72 100 100 0 0 8 

45 85 100 100 0 0, 8 

55 (45) 95 (33) 160 135 1 1 8 

75 (55) 130 (40) 160 135 1 1 8 

90 (75) 155 (55) 250 210 1 1 8 

75 (55) 130 (40) 160 135 1 1 8 

90 (75) 155 (55) 250 210 1 1 8 

100 (90) 170 (65) 250 210 1 1 8 

132 (111) 225 (80) 350 300 1 1 8 

150 (133) 258 (95) 350 300 1 1 8 

185 (163) 320 (115) 450 380 1 1 8 

250 (225) 425 (160) 500 425 1 1 8 

220 (220) 370 (155) 500 420 2 2 8 

265 (280) 450 (200) 600 510 2 2 8 

325 (355) 550 (250) 780 645 2 2 8 

430 (500) 700 (340) 1000 850 2 2 8 

520 (550) 860 (380) 1100 930 2 2 8 

600 1000 1200 1020 1 1 8 

700 1150 1350 1150 1 1 8 

Notes: 1) 

2) 

3) 

[,CA-7=72=00...V"AÇ,. 

' CA 7-85-00...V AC 

rCA-6-85-11:..op,. 
[ CA 6-105-11.::V-AC j 

F CA 6.140-11...VAC j 
[.;,C/16-1(15-0;11:::V AC')I 

? CA 6-1;40-E1-11:::V-AC'); 

[CA 6470E17;1L::VAC4)} 

t- GÄ 6-210-EI-11: :V AC')[ 

[ CA 6-250-E1-11...V:AC11 

f CA 6=,300-E1-11:::V-AC11 

á 
ÇA 6-420-EI-11...V AC')a 

rCÀ 5-370:.:V =ÀC°)'-,-A 

' CA 5-450...V AC6) i 

L4'57550...V_'A01-- 

rCA5-760...V ÀC6) 

¡pt 5-860...V-=AC6) 

rCA 5-1000...V- ACI -- ,I 

LÇA 5-1200...V <AC6) 

1000 volt ratings ( ). 

Add control voltage to Cat. No. when ordering: 24, 32, 110, 240, 415, 440V 50Hz. 
Standard voltages for CA 6- 105- EI...250 -EI are 24, 48, 110, 240 and 415V AC. 
Standard voltages for CA 6- 300- EI...420 -EI 48, 110, 240 and 415V AC. 
Standard voltages for CA 5- 370...1200, 110, 240 and 415V 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. 
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Refer catalogue SACS 

The highest switching capacity 
in the smallest space 

Compact without compromise 

Compact without compromise is the best way to describe 
the CA 7 range of contactors and motor protection relays 
from Sprecher + Schuh In spite of the new compact 
dimensions, the CA 7 range features high breaking capacity 
and extraordinary flexibility Up to 18 5kW the contactors 
are only 45mm wide and even the largest 45kW frame is 

only 72mm wide. The CA 7 contactors are the main 
component in the new Advanced Control System (ACS). 

With CA 7 you have flexibility with 
auxiliary contacts 
Common auxiliaries from 9 to 85 amps' 
Three fitting positions 

O Front mounting. 

O Side mounting left. 

O Side mounting right. 

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

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

i 

..P 

Motor switching rating AC 3 @ 415V 

CA 7-9 

CA 7-12 

CA 7-16 

CA 7-23 

4kW 

5 5kW 

7 5kW 

11kW 

CA 7-30 15kW 

CA 7-37 18.5kW 

CA 7-43 22kW 

CA 7-60 

CA 7-72 

CA 7-85 

30kW 

37kW 

45kW 

45mm 

45mm 

54mm. 

72mm 

NNE 
IMENIM 

9A 

12A 

16A 

23A 

30A 

37A 

43A 

60A 

72A 

85A 

With CA 7 you have more clip on 
accessories 
Common accessories from 9 to 85 amps 

O On and off delay pneumatic timers. 

O Coil mounted electronic timers on delay, off delay, 
star delta. 

O Coil mounted 24V DC interface. 

O Coil mounted RC and varistor suppressor modules. 

O Mechanical latch. 

O Mechanical interlock. 

O Mechanical interlock with integrated N/C interlock 
contacts. 

O Moulded wire link sets for DOL, reversing and star delta 
starters. 

O Large choice of front and side mounting auxiliary 
contacts. 
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Refer catalogue SACS 

1 

Innovation and ease of use provide solutions for your 
control systems 

Coil terminals are always in the correct 
position 
The coil terminations on the CA 7 contactors can be 
supplied optionally at the top or the bottom of the 
contactor It is also a simple task to change this on site 
should the requirements change 

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

Mechanical interlocks save space 
Only 9mm wide, the CM 7 mechanical interlock snaps into 
place between any of the CA 7 contactors. It is allowed also 
to interlock different sizes of the CA 7 range with the same 
interlock. 

The basic mechanical interlock is supplemented by a 
variation with built in N/C auxiliary contacts for electrical 
interlocking. This version is also only 9mm wide and further 
minimises space requirements. 

With Sprecher + Schuh 
you can choose the best 
protection for your motors. 

CA 7 contactors provide improved wiring 
terminals 
The main terminals of all CA 7 contactors are designed to 
accept at least two cables. At the same time they comply 
with safety standards regarding touch protection. 

The larger contactors CA 7 -30 and upwards employ a 
special cage terminal which allows the connection of two 
cables in separate chambers. 

The ease of wiring with CA 7 contactors saves both time 
and money. 

High tech electronic 
protection type CEP 7 in trip 
class 10 or 20. 

Standard thermal 
overloads type CT 7 
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Refer catalogue SACS 

Unique reversible coil 

The CA 7 coils can be freely rotated so that the coil connections are on the line side or the load side of the 
contactor Line side connection is ideal for access to terminals when an overload CT 7 or CEP is fitted Load 
side connection of coils is advisable when a KTA 3 -25 circuit breaker is used for example 

O O ) -- O 

nn 
o 

CA 7 

nn 
o ---- -O O - 

CA 7...U0 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 98 of 315



 

Refer Catalogue C -CO 

Automatic Type `2' co- ordination') with 
no- oversizing of contactors 

á , 

DOL starting 
50/65 kA @ 415V 

t 

Motor 
size 
kW 

Approx. 
amps 
@ 415V 

Sprecher + 
Schuh 
circuit breaker 

Setting 
range 
amps 

Magnetic 
amps 

Sprecher + Schuh 
contactor IAC -3 

amps_ 

0 18 0 60 KT 7 -25S 0 40 - 0 63 8 2 CA 7-9 9 

0.25 0.80 KT 7 -25S 0.63 -1.00 13 CA 7-9 9 

0.37 1.10 KT 7 -25S 1.00 - 1.60 21 CA 7-9 9 

0.55 1.50 KT 7 -25S 1.00 - 1.60 21 CA 7-9 9 

0.75 1.80 KT 7 -25S 1.60 - 2.50 33 CA 7-9 9 

1.10 2.60 KT 7 -25S 2.50 - 4.00 52 CA 7-9 9 

1.15 3.40 KT 7 -25S 2.50 - 4.00 52 CA 7-9 9 

2.20 4.80 KT 7 -25S 4.00 - 6.30 80 CA 7-9 9 

3.00 6.50 KT 7 -25S 6.30 - 10.0 130 CA 7-9 9 

4.00 8.20 KT 7 -25S 6.30 - 10.0 130 CA 7-9 9 

5.50 11.00 KT 7 -25S 10.0 - 16.0 208 CA 7-12 12 

7.50 14.00 KT 7 -25S 10.0 - 16.0 208 CA 7-16 16 

9.00 17.00 KT 7 -25H 14.5 - 20.0 260 CA 7-23 23 

11.00 21.00 KT 7 -25H 18.0 - 25.0 325 CA 7-23 23 

15.00 28.00 KT 7 -45H 23.0 - 32.0 416 CA 7-30 30 

18.50 34.00 KT 7 -45H 32.0 - 45.0 585 CA 7-37 37 

22.00 40.00 KT 7-45H 32.0 - 45.0 585 CA 7-43 43 

30.00 55.00 KT 3 -100 40.0 - 63.0 882 CA 7-60 60 

37.00 66.00 KT 3 -100 63.0 - 90.0 1260 CA 7-72 72 

45.00 80.00 KT 3 -100 63.0 - 90.0 1260 CA 7-85 85 

Definition Type '2' co- ordination according to IEC 947 -4 -1: 

The contactor or the starter must not endanger persons or systems in the event of a short circuit 

The contactor or the starter must be suitable for further use 

No damage to the overload relay or other parts may occur with the exception of welding of the contactor or starter 

contacts provided that these can be easily separated without significant deformation (such as with a screwdriver) 

In the event of a short circuit, fast opening current limiting circuit breakers KT 7 make it possible to build economical, 

fully short circuit co- ordinated starter combinations in accordance with IEC 947 -4 -1, Type '2' co- ordination 

Type '2' co- ordination without oversizing of contactors means: Type '1' = Type '2' 

Note: ') What is meant by Automatic Type 2' co- ordination? 
The high speed operation of the new KT 7 motor protection circuit breakers means that 
contactors need not be oversized to achieve type '2' co-ordination. Simply select the 
normal AC 3 rated contactor and the corresponding KT 7 circuit breaker and type 2' 
co-ordination is assured. 
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Refer Catalogue C -CO 

TerBreak or fuse DOL starting 
50/65kA @ 415V to AS 3947.4.1 

«,s 

TemBreak 
or fuse 

X 

Motor 
size kW 

Approx. 
amps 

Terasaki 
circuit or 
breaker 

NHP HRC 
fuse 

Sprecher + Schuh 
contactor type 

Sprecher + Schuh 
thermal OIL relay type 

Setting range 
amps 

0.37 1.1 XM3OPB /1.4 NTIA -6 CA 7 -9 CT 7 -24 0.6 -1.6 

0.55 1.5 XM3OPB/2 NTIA-6 CA 7-9 CT 7-24 0.6 - 1.6 

0.75 1.8 XM3OPB/2.6 NTIA-10 CA 7-9 CT 7-24 1.6 - 2.6 

1.1 2.6 XM3OPB/4.0 NTIA-10 CA 7-9 CT 7-24 2.4 - 4 

1.5 3.4 XM3OPB/5 NTIA-10 CA 7-9 CT 7-24 2.4 - 4 

2.2 4.8 XM3OPB/8 NTIA-16 CA 7-9 CT 7-24 4- 6 

3.0 6.5 XM3OPB/10 NTIA-16 CA 7-9 CT 7-24 6 - 10 

4.0 8.2 XM3OPB/12 NTIA-25 CA 7-9 CT 7-24 6 - 10 

5.5 11 XH125NJ/20 NTIA-32 CA 7-12 CT 7-24 10 - 16 

7.5 14 XH125NJ/20 NTIS-40 CA 7-16 CT 7-24 10 - 16 

11 21 XH125NJ/32 NTIS-50 CA 7-23 CT 7-24 16 : 24 

15 28 XH125NJ/50 NTIS-63 CA 7-30 CT 7-45 18 - 30 

18.5 34 XH125NJ/50 NTCP-80 CA 7-37 CT 7-45 30 - 45 

22 40 XH125NJ/63 NTCP-80 CA 7-43 CT 7-45 30 - 45 

30 55 XH125NJ/100 NTCP-100 CA 7-60 CT 7-75 45 - 60 

37 66 XH125NJ/100 NTF-160 CA 7-72 CT 7-75 60 - 75 

45 80 XH125NJ/125 ') NTF-160 CA 6-85 CT 7-100 70 - 90 

55 100 XH125NJ/125 ') NTF-200 CA 6-105-(El) CT 6-110 85 - 110 

75 130 XH25ONJ/250 NTKF-250 CA 6-140-(El) CT 6-150 105 - 150 

90 155 XH25ONJ/250 ') NTKF-250 CA 6-170-El CT 6-200 140 - 200 

110 200 XH25ONJ/250 ') NTKF-315 CA 6-210-EI CEF 1-41/42 160 - 400 

132 225 XH400NE/400 NTMF-355 CA 6-210-EI CEF 1-41/42 160 - 400 

150 250 XH400NE/400 NTMF-355 CA 6-250-El CEF 1-41/42 160 - 400 

160 270 XH400NE/400 NTMF-400 CA 6-300-EI CEF 1-41/42 160 - 400 

185 310 XH400NE/400 NTTF-450 CA 6-300-El CEF 1-41/42 160 - 400 

200 361 XH400NE/400 NTTM-500 CA 6-420-EI/CA 5-450 CEF 1-41/42 160 - 400 

250 425 XH630NE/630 NTTM-630 CA 6-420-EI/CA 5-450 CEF 1-52 160 - 630 

315 530 XH630NE/630 NTLM-710 CA 5-550 CEF 1-52 160 - 630 

Notes: Fuses 65kA. XH125NJ circuit breaker combinations limited to 50kA, others 65kA. 
Overloads may be changed to different types eg. thermal style to electronic. 
Some combinations also gives Type 2' performance. 
') Use 'magnetic only breaker. 
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Refer Catalogue C -CO 

Fuse protection DOL starting') 
50 & 65kA @ 415V to AS 3947.4.1 

Fuse 

Motor 
size kW 

Approx. amps 
@ 415V, 

NHP HRC 
fuse to BS88 

Sprecher + Schuh 
contactor 

Sprecher + Schuh 
overload relay 2) 3) 

Setting range 
amps 

037 11 NTIA -4 CA7 -9 CEP7 1.0 -2.9 
0.75 1.8 NTIA -6 CA 7 -9 CEP 7 1.0 - 2.9 

1.5 3.4 NTIA -10 CA 7 -9 CEP 7 1.6 - 5 

2.2 4.8 NTIA -16 CA 7 -9 CEP 7 3.7 - 12 

4.0 8.2 NTIA -20 CA 7 -9 CEP 7 3.7 - 12 

5.5 11 NTIA -25 CA 7 -12 CEP 7 3.7 - 12 

7.5 14 NTIA -32 CA 7 -16 CEP 7 12 - 32 

11 21 NTIS -50 CA 7 -30 CEP 7 12 - 32 

15 28 NTIS -63 CA 7 -30 CEP 7 12 - 37 

18.5 34 NTCP -80 CA 7 -37 CEP 7 12 - 37 

22 40 NTCP -80 CA 7-43 CEP 7 14- 45 

30 55 NTCP -100 CA 7 -60 CEP 7 26 - 85 

37 66 NTF -125 CA 7 -72 CEP 7 26 - 85 

45 80 NTF-160 CA 7-85 CEP 7 26 - 85 

55 100 NTF-200 CA 6-105 (EI) CT 6-110 85 -110 
75 130 NTKF-250 CA 6-140-El CT 6-150 105 - 150 

90 155 NTKF-250 CA 6-170-El CT 6-200 140 - 200 

110 200 NTKF-315 CA 6-210-El CEF 1-41/42') 160 - 400 

132 225 NTMF-355 CA 6-210-El CEF 1-41/42 4) 160 - 400 

150 250 NTMF-355 CA 6-250-El CEF 1-41/42 4) 160 - 400 

185 320 NTTM-450 CA 6-300-El CEF 1-41/42 4) 160 - 400 

250 425 NTTM-560 CA 6-420-El CEF 1-52 4) 160 - 630 

320 538 NTLM-710 CA 5-550 CEF 1-52 4) 160 - 630 

380 650 NTLM-800 CA 5-700 CEF 1-11/12P 4) 300 - 1200 

Notes: ') Fuses with equal or lower let through energy may also be used. 
2) Thermal overloads may be used instead of electronic CEP 7. 

3) Above 37kW overloads may also be electronic or thermal. 
4) CET 4 may be used instead of CEF 1. 
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Refer Catalogue C -CO 

TemBreak circuit breakers DOL starting 
5OkA @ 415V to AS 3947.4.1 

TemBreak 

Motor 
size kW 

Approx. 
amps 

Terasaki 
circuit breaker 

Sprecher + Schuh 
contactor 

Sprecher + Schuh 
overload relay 

Setting 
range amps 

0 37 1.1 XM3OPB /1 4 CA 7 -9 CT 7 -24 -1 6 1- 1 6 

0.55 1.5 XM3OPB/2 CA 7-9 CT 7-24-1.6 1 - 1.6 

0.75 1.8 XM3OPB/2.6 CA 7-9 CT 7-24-2.4 1.6 - 2.4 

1.1 2.6 XM30PB/4.0 CA 7-16 CT 7-24-4 2.4 - 4 

1.5 3.4 XM3OPB/5 CA 7-16 CT 7-24-4 2.4 - 4 

2.2 4.8 XM3OPB/8 CA 7-16 CT 7-24-6 4- 6 

3 6.5 XM30PB/10 CA 7-30 CT 7-24-10 6 -10 
4 8.2 XM3OPB/12 CA 7-30 CT 7-24-10 6- 10 

5.5 11 XH125NJ/20 CA 7-30 CT 7-24-16 10 - 16 

7.5 14 XH125NJ/20 CA 7-30 CT 7-24-16 10 - 16 

11 21 XH125NJ/32 CA 7-30 CT 7-24-24 16 - 24 

15 28 XH125NJ/50 CA 7-43 CT 7-45-30 18 - 30 

18.5 34 XH125NJ/50 CA 7-43 CT 7-45-45 30 - 45 

22 40 XH125NJ/63 CA 7-43 CT 7-45-45 30 - 45 

30 55 XH125NJ/100 CA 6-85 CT 7-75 2) 45 - 60 

37 66 XH125NJ/100 CA 6-85 CT 7-75 2) 60 - 75 

45 80 XH125NJ/125 CA 6-105-El CT 6-90 70 - 90 

55 100 XH125NJ/125') CA 6-105-EI CT 6-110 85 - 110 

75 130 XH25ONJ/250 CA 6-140-El CT 6-150 105 -150 

90 155 XH25ONJ/250 C A6-170-EI CT 6-200 140 - 200 

110 200 XH250NJ/250') CA 6-210-EI CEF 1-41/42 160 - 400 

132 225 XS400NE/400 CA 6-210-El CEF 1-41/42 160 - 400 

150 250 XS400NE/400 CA 6-250-EI CEF 1-41/42 160 - 400 

160 270 XS400NE/400 CA 6-300-EI CEF 1-41/42 160 - 400 

200 361 XS400NE/400 CA 6-420-El CEF 1-41/42 160 - 400 

200 361 XS400NE/400 CA 5-450 CEF 1-22 2) 160 - 400 

250 425 XS630NE/630 CA 5-700 CEF 1-52 2) 160 - 630 

320 538 XS630NE/630 CA 5-700 CEF 1-52 2) 160 - 630 

Notes: Overloads may be thermal or electronic. 
Combinations based on the overload tripping before the circuit breaker at overload currents up to the motor locked rotor current. 
') Use 'magnetic only' breaker or next higher circuit breaker / contactor combination. 
2) Use with separate mounting bracket. 
Data for 65kA co- ordination available refer Cat. C -CO. 
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Refer Catalogue C -CO 

TemBreak circuit breakers DOL starting. 85kA @ 415V to AS 3947.4.1 TernBreak 
Motor size Approx. FLC Terasaki circuit Sprecher + Schuh Sprecher + Schuh Setting 
kW @ 415V (A) breaker contactor thermal OIL type range (A) 

0 37 1 1 XM3OPB/1 4 CA 7 -9 CEP 7 -M32 -2 9 -10 1 0- 2 9 

0 55 1 5 XM3OPB/2 0 CA 7 -9 CEP 7 -M32 -2 9 -10 1 0- 2.9 

0 75 1 8 XM3OPB/2.6 CA 7 -9 CEP 7 -M32 -2 9 -10 1 0- 2 9 

11 26 XM3OPB/4 CA 7-16 CEP 7-M32-2 9-10 1.0 - 2 9 

15 34 XM3OPB/5 CA 7-16 CEP 7- M32 -5 -10 1.6 - 5 

2.2 4.8 XM3OPB/8 CA 7-30 CEP 7- M32 -12 -10 3.7 - 12 

3 6.5 XM3OPB/8 CA 7-30 CEP 7- M32 -12 -10 3.7 - 12 

4 8.2 XM30PB/10 CA 7-30 CEP 7- M32 -12 -10 3.7 - 12 

5.5 11 TL100NJ/20 CA 7-30 CEP 7- M32 -12 -10 3.7 - 12 

7.5 14 TL100NJ/20 CA 7-30 CEP 7- M32 -32 -10 12 - 32 

9 17 TL100NJ/32 CA 7-30 CEP 7- M32 -32 -10 12 - 32 

10 19 TL100NJ/32 CA 7-30 CEP 7- M32 -32 -10 12 - 32 

11 21 TL100NJ/32 CA 7-30 CEP 7- M32 -32 -10 12 - 32 

15 28 TL100NJ/50 CA 7-43 CEP 7- M32 -32 -10 12 - 32 

18.5 34 TL100NJ/50 CA 7-43 CEP 7- M37 -37 -10 12 - 37 

22 40 TL100NJ/63 CA 7-43 CEP 7- M45 -45 -10 14 - 45 

30 55 TL100NJ/100 CA 7-72 CEP 7- M85 -85 -10 26 - 85 

37 66 TL100NJ/100 CA 7-72 CEP 7- M85 -85 -10 26 - 85 

45 80 TL250NJ/160 CA 6-105 CEP 7- M85 -85 -10 26 - 85 

55 100 TL250NJ/160 CA 6-105 CEF 1-11/12 0.5 - 180 

75 135 TL25ONJ/250 CA 6-210-EI CEF 1-11/12 0.5 - 180 

90 160 TL25ONJ/250 CA 6-210-El CEF 1-11/12 0.5 - 180 

110 200 TL25ONJ/250 CA 6-210-El CEF 1-41/42/52 160 - 630 

132 230 TL400NE/400 CA 6-210-El CEF 1-41/42/52 160 - 630 

160 270 TL400NE/400 CA 6-300-El CEF 1-41/42/52 160 - 630 

200 361 TL400NE/400 CA 6-420-El CEF 1-41/42/52 160 - 630 

Din -T circuit breakers with rotary isolator. DOL starting. 
50kA @ 415V to AS 3947.4.1 
Motor 
size 
kW 

Approx. 
amps @ 
415V 

Sprecher + 
Schuh 
isolator 

Terasaki 
circuit breaker 

Sprecher + 
Schuh 
current limiter 

Sprecher + 

Schuh 
contactor 

0.37 1.1 LA 7 -80 Din -T 10 / 4 CA 7 -9 

0.55 1.5 LA 7 -80 Din -T 10 / 4 CA 7 -9 

0.75 1.8 LA 7 -80 Din -T 10 / 4 CA 7 -9 

1.1 2.6 LA7 -80 Din -T 10/6 CA 7 -23 

1.5 3.4 LA 7 -80 Din -T 10 / 6 CA 7 -23 

2.2 4.8 LA7 -80 Din -T 10/10 KTL 3 -65 CA 7 -23 

3 6.5 LA 7 -80 Din -T 10 / 16 KTL 3 -65 CA 7 -23 

4 8.2 LA 7 -80 Din -T 10 / 16 KTL 3 -65 CA 7 -23 

5.5 11 LA 7 -80 Din -T 10 / 20 KTL 3 -65 CA 7 -23 

7.5 14 LA 7 -80 Din -T 10 / 32 KTL 3 -65 CA 7 -30 

11 21 LA 7 -80 Din -T 10 / 40 KTL 3 -65 CA 7 -30 

15 28 LA 7 -100 Din -T 10 / 63 KTL 3 -65 CA 7 -37 

18.5 34 LA 7 -100 Din -T 10 / 63 KTL 3 -65 CA 7 -37 

Din -T 
Sprecher + 
Schuh 
thermal 
OIL relay 

Thermal 
overload 
range 

CT 7 -24 0.6 -1.6 

CT 7 -24 1 - 1.6 

CT 7 -24 1.6 - 2.4 

CT 7 -24 2.4 - 4 

CT 7 -24 2.4 - 4 

CT 7 -24 4- 6 

CT 7 -24 6 - 10 

CT 7 -24 6 - 10 

CT 7 -24 10 - 16 

CT 7 -45 10 - 16 

CT 7 -24 16 - 24 

CT 7 -45 18 - 30 

CT 7 -45 30 - 45 
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Contactor 

0 r 

q4.4_ 

CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 

Number of switching operations 

Mechanical [Mill] 13 13 13 13 13 

Electrical AC 3 (400V) [Mill] 1 3 1 3 1 3 1 3 1 3 

Weight with AC coil (DC coil) [kg] 0 39 (0 6) 0 39 (0 6) 0 39 (0 6) 0 39 (0 73) 0 48 (0 85) 

Terminal for main contacts 

Terminal size to IEC 947 -1 2xA4 2xA4 2xA4 2xA4 2xB6 
Flexible wire with sleeve 1 wire [mm2] 1 4 1.4 1 4 1.. 4 2.5. 10 

2 wire [mm2] 1...4 1...4 1...4 1...4 2.5...10 

Stranded /solid core d- 1 wire [mml 1.5...6 1.5...6 1.5...6 1.5...6 2.5...16 

2 wire [mml 1.5...6 1.5...6 1.5...6 1.5...6 2.5...16 

Tightening torque [Nm] 1...2.5 1...2.5 1...2.5 1...2.5 1.5...3.5 

Contactor CA 7-37 CA 7-43 CA 7-60 CA 7-72 CA 7-85 

Number of switching operations 

Mechanical [Mill] 13 12 10 10 10 

Electrical AC 3 (400V) [Mill] 1.3 1.3 1 1 1 

Weight with AC coil (DC coil) [kg] 0.49 (0.85) 0.51 (1.0) 1.45 (1.47) 1.45 (1.47) 1.45 (1.47) 

Terminal for main contacts 

Terminal size to IEC 947 -1 2 x B6 B7 + B6 B9 + B7 B9 + B7 B9 + B7 

Flexible wire with sleeve F 
Stranded /solid core 

1 wire [mm2] 2.5...10 2.5...16 2.5...35 2.5...35 2.5...35 

2 wire [mml 2.5...10 2.5...10 2.5...25 2.5...25 2.5...25 

1 wire [mml 2.5...16 2.5...25 2.5...50 2.5...50 2.5...50 

2 wire [mm2] 2.5...16 2.5...16 2.5...35 2.5...35 2.5...35 

Tightening torque 

Control circuit 
Operating limits 

AC 50 /60Hz 

[Nm] 1.5...3.5 1.5...3.5 2...6 2...6 2...6 

CA 7-9 CA 7-12 CA 7-16 CA 7-23 CA 7-30 

Pick-up [xUs] 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 

Drop -out [xUs] 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 

Pick -up and hold power 

AC 50 /60Hz Pick -up [VANV] PF 70/50/0.71 70/50/0.71 70/50/0.71 70/50/0.71 80/60/0.75 

Hold [VA/W] PF 8/2.60/0.33 8/2.6/0.33 8/2.6/0.33 9/3/0.33 9/3/0.33 

Operating times 

AC 50 /60Hz Make [mS] 15...30 15...30 15...30 . 15...30 15...30 

Break [mS] 10...60 10...60 10...60 10...60 10...60 

Control circuit CA 7 -37 CA 7 -43 CA 7 -60 CA 7 -72 CA 7-85 

Operating limits 

AC 50 /60Hz Pick -up [xUs] 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 0.85...1.1 

Drop -out [xUs] 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 0.3...0.6 

Pick -up and hold power 

AC 50 /60Hz Pick -up [VANV]PF 80/60/0.75 80/60/0.75 200/110/0.55 200/110/0.55 200/110/0.55 

Hold [VA/W]PF 9/3/0.33 10/3.2/0.32 16/4.5/0.28 16/4.5/0.28 16/4.5/0.28 

Operating times 

AC 50 /60Hz Make [mS] 15...30 15...30 18.5...30 18.5...30 18.5...30 

Break [mS] 10...60 10...60 10...60 10...60 10...60 
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General data CA 7-9...CA 7-85 

Rated insulation voltage U, 

IEC 690V 

UL, CSA 600V 

Rated impulse voltage withstand U,mp 8kV 

Test voltage 

1 minute (to IEC 947-4) 2500V 

Rated voltage Ue 

AC 110, 240, 415, 500, 690V 

DC 24, 48, 110, 220, 440V 

Rated frequency of coil 50 /60Hz 

Ambient temperature 

Storage -55... +80 °C (- 67...176 °F) 

Operation at nominal current -25... +60 °C (- 13...140 °F) 

Maximum with 15% AC 1 current reduction >60 °C -25... +70 °C (- 13...158 °F) 

Climatic withstand Cyclicly changing humid atmosphere to 

IEC 68 -2 -30 and DIN 50 016, 56 

Maximum altitude 2000m NN, to IEC 947 -4 

Protection class 

IP 2LX (IEC 529 and DIN 40050) In connected condition 

Protection against contact Touch protection to VDE 0106, Part 100 

Standards IEC 947 -1/4; VDE 0660, Part 100/104; UL 508; 

CSA 22.2. Part 14 

Compliance CE; UL; CSA 

Short time withstand 

Icw, 60° CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

1s (A) 

4s (A) 

10s (A) 

15s (A) 

60s (A) 

240s (A) 

900s (A) 

Minimum cooling time 
at zero current [Min] 

210 210 290 380 480 525 650 

140 150 220 280 360 390 '480 

100 120 175 220 290 310 375 

90 100 150 200 250 270 325 

60 60 90 125 170 175 200 

40 40 50 60 100 100 120 

30 30 38 38 54 60 76 

20 20 20 20 20 20 20 

1100 1150 1250 

820 860 910 

640 680 710 

560 600 620 

350 370 380 

190 190 200 

108 108 120 

20 20 20 
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, Auxiliary contact data : 

.+4 Switching of AC current 
,..= 

'i AC lb, at 40 °C [A] 25 10 
1 

at 60°C [A] 20 6 

AC 15 at rated voltage [V] 24 48 120 240 400 500 600 690 24 48 120 240 400 500 600 690 

[A] 16 16 14 10 5 25 18 1 6 6 6 3 2 15 12 0.7 

',. Short circuit protection Fuse gG I' 
.;' Co-ordination type '2' [A] 10 10 

Rated impulse voltage 

''-g t withstand (Amp [kV] 8 6 

Isolation between control and load Between auxiliary circuit 250V, 

4 .0 

..0 p 

Built-in auxiliary contacts Clip-on auxiliary contacts 
CA 7-9...23 and accessories 

circuits to DIN, VDE 0106, parts [V] 400 between load & auxiliary circuit 690V 

Contact reliability to DIN 19240 

without soiling, normal industry atmosphere 

17V, 5 mA, 17V, 5 mA, 

>108 switchings per failure >1V switchings per failure 

Terminals for auxiliary contacts 

Terminal size to IEC 947-1 

I*1 
2 x A4 2 x A4 

Flexible wire with sleeve 1 wire [mm2] 1...4 0.5...2.5 
. , FRfl- 2 wire [mm2] 1...4 0.75...2.5 

r 
i- Stranded/solid core 1 wire [mm2] 1.5...6 0.5...2.5 
'-?; 

° t:1' -1-"El-- 2 wire [mml 1.5...6 0.75...2.5 
, 4- 

° x.. 
i,Pt Tightening torque [Nm] 1...2.5 1...1.5 

".; 
Built-in auxiliary contacts Clip-on auxiliary contacts 
CA 7-9...85 Front mount Side mount 

Switching DC loads 

UR<1ms, resistive loads at: [V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 12 9 3.5 0.55 0.2 12 9 3.5 0.55 0.2 6 3.2 0.45 0.18 0.1 

UR<15ms, inductive loads with 

economy resistor in series at: [V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 9 5 2 0.4 0.16 9 5 2 0.4 0.16 2 1.6 0.3 0.12 0.05 

DC-13, switching electro 

magnets at: [V] 24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

[A] 5 2 0.7 0.25 0.12 5 2 0.7 0.25 0.12 3 1.5 0.6 0.3 0.2 

iJ 
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G. 

Additional rating data - contactors to IEC 947 

Contactor CA 7 -9 CA 7 -12 CA 7 -16 CA 7 -23 CA 7 -30 CA 7 -37 CA 7 -43 CA 7 -60 CA 7 -72 CA 7 -85 

AC1 resistive load 

switching 3- 
Ambient temperature 40 °C 

le ') [A] 32 32 32 32 50 50 85 100 100 100 

240V [kW] 10 10 13 13 18 20 25 36 36 40 

415V [kW] 18 18 23 23 32 36 45 64 64 71 

690V [kW] 30 30 38 38 54 60 75 108 108 120 

Ambient temperature 60 °C 

le ') [A] 32 32 32 32 45 45 63 100 100 100 

240V [kW] 8 8 10 10 14 16 20 29 29 34 

415V [kW] 14 14 17 17 26 28 36 51 51 61 

690V [kW] 24 24 29 29 44 48 60 86 86 102 

AC motor switching 

AC 2, AC 3, AC 4 

240V [A] 11.5 14.5 20 26.5 34 37 42 62 70 85 

415V [A] 9 12 16 23 30 37 43 60 72 85 

690V [A] 5 7 9.3 12 17 20 25 34 42 49 

240V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 

415V . [kW] 4 5.5 7.5 11 15 18.5 22 30 37 45 

690V [kW] 4 5.5 7.5 10 15 18.5 22 30 37 45 

Rated making capacity 

le AC 4, 50Hz max. 690V [A] 135 180 240 345 450 555 645 900 1080 1275 

Rated breaking capacity 

/e AC 4 max. 460V [A] 135 180 240 345 450 555 645 900 1080 1275 

max.690V [A] 75 105 140 140 255 300 375 510 630 735 

Short circuit protection 

without protection relay 

fuse gG to IEC 947 -4 -1 

co- ordination type '1' [A] 50 50 50 63 100 125 160 200 250 250 

co- ordination type '2' [A] 20 25 25 35 50 80 100 100 125 160 

Main current circuit 

resistance [mí)] 

Power dissipated by all 

circuits at le AC 3 [w] 

Total power dissipation 

at le AC 3 AC control [w] 

DC control [w] 

2.7 

0.7 

3.3 

6.7 

2.7 

1.2 

3.8 

7.2 

2.7 

2.1 

4.7 

8.1 

2 

3.2 

6.2 

12.4 

2 

5.4 

8.4 

14.6 

2 

8.2 

11.2 

17.4 

1.5 

8.3 

11.5 

18.4 

0.9 

9.7 

14.2 

14.6 

0.9 

14 

18.5 

18.9 

0.9 

19.5 

Life span in millions of operations 

Mechanical AC control 

DC control 

13 

13 

13 

13 

13 

13 

.13 

13 

13 

13 

13 

13 

12 

13 

10 

10 

10 

10 

10 

10 

Operating times (DC) 

Make (mS) 

Break (mS) 

40...70 

7...15 

40...70 

7...15 

"40...70 

7...15 

40...70 

7...15 

50...80 

7...15 

50...80 

7...15 

50...80 

- 
20...40 20...40 20...40 

Note: ') Contact NHP for recommended cable size. 
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A 

Dimensions in (mm) 

, o 

Mounting position 

Contactor (AC control) 

Type a b c cl c2 od dl d2') 

CA 7-9...CA 7-23 2) 45 81 80.5 75.5 6 4.5 60 35 

CA 7-30...CA 7-37 45 81 97.5 92.6 6.5 4.5 60 35 

CA 7-43 54 81 100.5 95.6 6.5 4.5 60 45 

CA 7-60...CA 7-85 72 122 117 111.5 8.5 5.4 100 55 

(DC control) 

Type a b c cl c2 rad dl d2') 

CA 7-9C...CA 7-16C 45 81 106.5 101.5 6 4.5 60 35 

CA 7-23C 45 81 123.5 119 6 4.5 60 35 

CA 7-30C...CA 7-37C 45 81 141.5 136.5 6.5 4.5 60 35 

CA 7-43C 54 81 144.5 140 6.5 4.5 60 45 

CA 7-60C...CA 7-85C .72 122 117 111.5 8.5 5.4 100 55 

Accessories 

Contactor with 

Front mounting auxiliary contact 2 or 4 pole 

Side mounting auxiliary contact 1 or 2 pole 

(AC control) (DC control) 
(mm) (mm) 

c/cl + 39 c/cl + 39 

a +9 a +9 
Pneumatic timing module c/c1 + 58 

Electronic timing module coil mounting b+24 b+24 
Mechanical interlock mounts between contactors a+9 a+9 
Mechanical latch c/c1 + 61 

Interface coil mounting b + 9 

Suppressor coil mounting b + 3 b + 3 

With inscriptions') labels +0 +0 

label support system V4N5 +5.5 +5.5 

Notes: 1) DIN Rail mounting 35mm to EN 50 022 
2) Dimensions for 4 pole contactors same as 3 pole with auxiliary. 
3) Dimensions with inscriptions. 
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.. _ 
. ,.... 

Dimensions in (mm) 
CEP 7, CEP 7s and CEP 7 -B mounted on CA 7 contactors 

Cat. No. a b b1 c el e2 dl d2 h j and 

CA 7- 9/12/16/23 with CEP 7 or CEP 7S 45 131 86 88.5 16.5 69 60 35 86.5 2 4.2 

CA 7- 9/12/16/23 with CEP 7 -B 54 137 97 90.7 5.1 59 60 35 85.1 2 4.2 

CA 7 -30/37 with CEP 7 or CEP 7S 45 136.5 91.5 92 16.5 69 60 35 104 2 4.2 

CA 7 -30/37 with CEP 7 -B 54 137 97 92.1 5.2 59 60 35 104.7 2 4.2 

CA 7-43 with CEP 7, CEP 7S or CEP 7 -B 54 136.5 91.5 93 22 69 60 45 107 2 4.2 

CA 7- 60/72/85 with CEP 7, CEP 7S or CEP 7 -B 72 188.5 120 120 18 84.5 100 55 125.5 2 5.5 

CEP 7 with separate mounting bracket 

Type a b c d e 

CEP 7- 37 -P -A 45 90 75 30 75 

CEP 7- 45 -P -A 55 90 96.5 40 75 

CEP 7- 85 -P -A 70 115 110 55 105 
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General CT 7-24 

0 

CT 7-45 CT 7-75 CT 7-100 

Weight [kg] 0 13 0 21 0 21 1 3 

Standards IEC 947, EN 60 947, DIN VDE 0660, UL, LRS, GUS, CSA 

Climatic damp /heat, constant, to DIN, IEC 68, Part 2 - 3 

damp /heat, cyclic, to DIN, IEC 68, Part 2 - 30 

Ambient temperature open -25 +60 °C 

enclosed -25 +50 °C 

Temperature compensation continuous temperature range -5 +40 °C to IEC 947, 

EN 60947, PTB. -5 . +50 °C 

Shock resistance (sinusoidal 10ms) [G] 10 

Protection IP 00 IP 2LX 

Protection touch proof (VDE 0106, Part 100) 

Contactor, timer and overload selection chart for auto transformer starters 
Line Trans Star 

ATS kW contactor contactor contactor Timer Overload 

11 CA 7-23-10 CA 7-16-10 CA 7-9-10 RZ7 FSY2D CEP 7-M32-32-10 

15 CA 7-30-00 CA 723-10 CA 7-12-10 RZ7 FSY2D CEP 7-M37-37-10 

18.5 CA 7-37-00 CA 7-30-00 CA 7-16-10 RZ7 FSY2D CEP 7-M37-37-10 

22 CA 7-43-00 . CA 7-30-00 CA 7-23-10 RZ7 FSY2D CEP 7-M45-45-10 

30 CA 7-60-00 CA 7-37-00 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

37 CA 7-72-00 CA 7-43-00 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

45 CA 7-85-00 CA 7-60-00 CA 7-37-00 RZ7 FSY2D CEP 7-M85-85-10 

55 CA 6-85-11 CA 7-60-00 CA 7-43-00 RZ7 FSY2D CT 6-110 

75 CA 6-105-11 CA 7-85-00 CA 7-60-00 RZ7 FSY2D CT 6-150 

90 CA 6-140E1-11 CA 6-85-11 CA 7-72-00 RZ7 FSY2D CT 6-200 

110 CA 6-170E1-11 CA 6-105-11 CA 7-85-00 RZ7 FSY2D CEF 1-41 

132 CA 6-210E1-11 CA 6-140E1-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

150 CA 6-250E1-11 CA 6-140EI-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

185 CA 6-300E1-11 CA 6-210EI-11 CA 6-140EI-11 RZ7 FSY2D CEF 1-41 

220 CA 6-420E1-11 CA 6-210EI-11 CA 6-140-E1-11 RZ7 FSY2D CEF 1-41 

Contactor, timer and overload selection chart for star delta starters 
Line Delta Star 

SDSkW contactor contactor contactor Timer Overload 

7.5 CA 7 -9 -10 CA 7 -9 -01 CA 7 -9 -01 RZ7 FSY2D CEP 7- M32 -12 -10 

11 CA 7 -12 -10 CA 7 -12 -01 CA 7 -9 -01 RZ7 FSY2D CEP 7- M32 -32 -10 

15 CA 7 -16 -10 CA 7 -16 -01 CA 7 -9 -01 RZ7 FSY2D CEP 7- M32 -32 -10 

18.5 CA 7 -23 -10 CA 7 -23 -01 CA 7 -12 -01 RZ7 FSY2D CEP 7- M32 -32 -10 

22 CA 7 -23 -10 CA 7 -23 -01 CA 7 -16 -01 RZ7 FSY2D CEP 7- M32 -32 -10 

30 -37 CA 7 -37 -00 CA 7 -37 -00 CA 7 -23 -01 RZ7 FSY2D CEP 7- M45 -45 -10 

45 CA 7 -60 -11 CA 7 -60 -11 CA 7 -30 -00 RZ7 FSY2D CEP 7- M85 -85 -10 

55 CA 7 -60 -11 CA 7 -60 -11 CA 7 -37 -00 RZ7 FSY2D CEP 7- M85 -85 -10 

75 CA 7 -85 -00 CA 7 -85 -00 CA 7 -43 -00 RZ7 FSY2D CEP 7- M85 -85 -10 

90 CA 6 -85 -11 CA 6 -85 -11 CA 7 -60 -00 RZ7 FSY2D CT 6 -90 

110 CA 6- 105 -11 CA 6- 105 -11 CA 7 -72 -00 RZ7 FSY2D CT 6 -110 

132 CA 6- 140E1 -11 CA 6- 140E1 -11 CA 7 -85 -00 RZ7 FSY2D CT 6 -150 

150 CA 6- 170E1 -11 CA 6- 170E1 -11 CA 6 -85 -00 RZ7 FSY2D CTA 6 -200 

185 CA 6- 210E1 -11 CA 6- 210EI -11 CA 6- 105 -11 RZ7 FSY2D CEF 1 -41 

220 CA 6- 210 -EI -11 CA 6- 210 -EI -11 CA 6- 140 -E1 -11 RZ7 FSY2D CEF 1 -41 
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Mounted on CA 7 contactors 

- . 

o o 

CT 7-24, CT 7-45, CT 7-75 

Type For contactor a b b1 c cl c2 c3 c4 c5 and dl d2 e1 e2 

CT 7-24 CA 7-9...23 45 127 83 96 91 15 51 39 5 4.5 60 35 ') 16.5 51 

CA 7-30...37 45 127 83 105 99 6.5 51 39 9.5 4.5 60 35 ') 16.5 51 

CT 7-45 CA 7-30...37 60 140 97 105 99 6.5 51 39 6.5 4.5 60 35 ') 16.5 57 

CA 7-43 60 140 97 107 103 6.5 51 39 8.5 4.5 60 45 ') 16.5 57 

CT 7-75 CA 7-60...85 72 185 120 125 120 8.5 51 39 28.5 5.4 100 55 1) 16.5 82 

Separate mounting with bracket Separate mounting 

Type a b b1 c c1 c2 c3 od d1 d2 e1 e2 

CT 7-24 45 85 44 95 70.5 5 51 4.5 60...74 35 ') 16 3 

CT 7-75 60 90 44 117 112 15 51 5.4 74 50 ') 16 0 

CT 7-90 100 120 135 5 51 6.2 74 80 ') 16 7 

Notes: 1) 

2) 

c3 

Standard DIN rail to EN 50 022 -35 
With reset rod, maintain 9mm maximum operating radius from centre of reset button. 
Reset magnet 

c4 Auxiliary contact block 
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_....didiTRITRONICS 

Pump Seal 
Failure 
Protection Control 

ADDITIONAL DATA 

SUPPLY VOLTAGE 110v1240v - 20 +10% 

ELECTRODE VOLTAGE 8 volts A.C. (4v early type) 

FREQUENCY ELECTRODE VOLTAGE Nominal 50Hz 

TEMPERATURE RANGE 0 -55C 

SENSITIVITY 40K ohms. 

RELAY CONTACT DATA 

R.T.1 R.T.1b. 
LIFE 10' Operations 10' Operations 
The R.T.1 has one only single change over contact. 
The R.T.1.b has one normally closed and one normally 
opened electrically isolated contact. Contact isolation 
voltage 2000 A.C. (Contacts 1 & 2) 

WARRANTY: TWENTY -FOUR MONTHS FROM 
PURCHASE DATE ' 

PIN OUT 

Pin t 

Pin 2 
Pin 3 
Pin 4 

Pin 5 
Pin E 
Pin 7 

Pin 8 

TYPE R.T.1 

Supply in 
Earth: Frame 
Electrode 
Latch 
Common Relay 
N'Open Relay 
N /Closed Relay 
Supply in 

(Short 2 & 4 to latch R.T.1 only) 

TYPE R.T.I.b. 
Supply in 
Earth/ Frame 
Electrode 
N /Open Relay (t) 
N /Closed Relay (2) 
N /Open Relay (1) 

N /Closed Relay (2) 
Supply in 

DIMENSIONS 

GENERAL DESCRIPTION 
The R.T.1 is a specially modified Liquid Level 
Control whose sensitivity and response time have 
been modified to detect seal failures, primarily in 
submersible electric pumps. The intrusion of fluids 
from the pump chamber into the intermediate oil 
chamber changes the conductivity of the insulating 
oil, therefore allowing early detection of lower seal 
failure. 

FEATURES 
Special allowance has been made for the fact that 
the detector electrode cable is often run internally 
with the mains cable causing heavy induction to 
occur. The R.T.1 has the necessary protection to 
minimise this effect. Latching is incorporated in the 
R.T.1 only and this allows indication to remain even 
when small amounts of fluid are intermittently 
moving around in the oil. (Join Pin 2 & 4.) 

ELECTRODE CHARACTERISTICS 
The electrode should be mounted approximately 
1cm above the floor of the oil chamber and should 
be constructed of a non -corrosive material. The 
electrical leakage caused by the conductive fluid in 
the oil will form a minute circuit between the 
electrode and earth. 

ELECTRODE VOLTAGES 
A.C. voltage is used on the detection electrode. This 
is to stop electrolysis of the pump casing which 
would occur if D.C. was used. 

SENSITIVITY 
Sensitivity is a fixed value and cannot be altered. 
This setting was developed after extensive field 
testing and was carried out in conjunction with a 

large pump manufacturer. 

Special sensitivity settings can be obtained at 
factory level for a particular application, however, 
inquiries of this nature should be directed to our 
agents for further information. 

RESPONSE TIME 
The R.T.1 has a slow response time, typically 
greater than 200ms. This allows small globules to 
float under the electrode in the oil chambers 
without detection. This feature is invaluable for 
alleviating false trips due to weeping of the lower 
seal which would not have any detrimental effect to 
the pumps performance. 
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Operating Instructions 
VEGAWELL 72 -4 ... 20 mA/HART® 
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About this document 

1 About this document 

1.1 Function 

ifE 

This operating instructions manual gives you all the 
information you need for quick set -up and safe opera- 
tion of VEGAWELL 72. Please read this manual be- 
fore you start set -up. 

1.2 Target group 

This operating instructions manual is directed to 
trained specialist staff. The contents of this manual 
should be made available to these personnel and put 
into practice by them. 

1.3 Symbolism used 

L. Information, tip, note 

Li This symbol indicates helpful additional information. 

Caution 
This symbol informs you of a dangerous situation that 
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. 

4 _ VEGAWELL 72-4 ... 20 mA/HART® 
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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 your safety 

2 For your safety 

2.1 Authorised personnel 

All operations described in this operating instructions 
manual must only be carried out by trained and au- 
thorised personnel. For safety and warranty reasons, 
any internal work on the instruments must only be 
carried out by VEGA personnel. 

2.2 Appropriate use 

VEGAWELL 72 is a suspension pressure transmitter 
for level and gauge measurement. 

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 parts through incorrect 
mounting or setting. 

2.4 General safety instructions 

VEGAWELL 72 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 

VEGAWELL 72 pressure transmitter is CE conform to 
EMVG (89/336/EWG) and NSR (73/23/EWG) and ful- 
fils the NAMUR recommendation NE 21. 

Conformity has been judged acc. to the following 
standards: 

EMVG 
- Emission EN 61326: 1997/ A1: 1998 (class B) 

Immission EN 61326: 1997/A1: 1998 
NSR EN 61010 -1: 1993. 

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 Environmentally responsible behaviour 

Protection of the environment is one of our most im- 
portant duties. That is why we have introduced an 
environmental management system with the goal of 
continuously improving company environmental pro- 
tection. The environmental management system is 
certified acc. to DIN EN 14001. 

Please help us fulfil this obligation by observing the 
environmental instructions in this manual. 
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Product description 

Scope of delivery 

Components 

3 Product description 

3.1 Configurátion 

The scope of delivery encompasses: 
VEGAWELL 72 pressure transmitter with suspen- 
sion cable 
optional straining clamp, screwed connection or 
plastic housing with cable locking 
documentation 
- this operating instructions manual 
- test protocol 
- Ex- specific safety instructions (with Ex ver- 

sions) and if necessary further certificates. 

VEGAWELL 72 consists of the following components: 
transmitter 
suspension cable 

The components are available in different versions. 
By combining them in various ways in the order 
code, a great variety of instrument versions can be 
created (see technical data in the supplement). 

Fig. 1: 

Example of a VEGAWELL 72 with screwed connection 

8 VEGAWELL 72 -4 ... 20 mA/HART® 
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Product description 

Area of application 

Physical principle 

Power supply 

3.2 Principle of operation 

VEGAWELL 72 is used for level and gauge measure- 
ment in wells, basins and atmospherically open ves- 
sels, especially in drinking water and waste water 
treatment. 

The sensor element is a CERTEC® measuring cell 
with a flush ceramic diaphragm. The hydrostatic 
pressure induces a capacitance change in the meas- 
uring cell via the ceramic diaphragm. This capaci- 
tance change is converted into a 4 ... 20 mA output 
signal. 

ro 

1 ,,::<` 

Fig. 2: 
The CERTEC® measuring cell is mounted flush in the pressure 
transmitter 

The VEGAWELL 72 has a two -wire 4 ... 20 mA /HART® 
electronics requiring a power supply unit with : 

12 ... 36 V DC (non -Ex instrument) 
12 ... 29 V DC (EEx is instrument). 

1) For use in atmospherically closed vessels under vacuum, 
VEGAWELL 72 is available with absolute pressure ranges. 
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Product description 

Packaging 

3.3 Adjustment 

VEGAWELL 72 with 4 ... 20 mA/HART® electronics 
can be adjustd with three different adjustment media: 

adjustment module with external connection hous- 
ing VEGADIS 12 
with PACTwareTM or another adjustment software 
acc. to FDT /DTM standard and PC 
HART®- handheld. 

The entered parameters are generally saved in 

VEGAWELL 72, if you adjust with VVO they can also 
be saved in the PC. 

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 environmental -friendly, 
recyclable cardboard. Dispose of the packing mate- 
rial via specialised recycling companies. 

Climatic conditions Storage and transport temperature -50 °C up to') 
Relative humidity 20 ... 85 %. 

1) See technical data, product temperature under process 
conditions. 
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4 

Mounting 

i 

4 Mounting 

4.1 Selecting the installation position 

Keep the following points in mind when selecting the 
installation position: 

Lateral movements of the transmitter can cause 
measurement errors. 

-> Mount VEGAWELL in a calm area or in a suitable 
protective tube. 
The suspension cable contains a capillary tube for 
atmospheric pressure compensation. 

-> Lead the cable end to a dry environment or into a 
suitable terminal housing. 

VEGA recommends VEGADIS 12 for this purpose. It 

contains connection terminals and a filter element for 
pressure compensation. For outdoor mounting, a 
suitable protective cover is available. The version 
with plastic housing includes terminals and filter ele- 
ments in the plastic housing. 

The measuring cell cover prevents mechanical 
damage to the measuring cell. It may only be 
removed when the instrument is used in extremely 
dirty water. 
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Mounting 

To the signal Gondi- 
! tioning unit and 

power supply volt- 
age 

Fig. 3: 
Mounting example for deep well measurement 
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Mounting 

4.2 Mounting procedure with straining clamp 

Fig. 4: 

straining clamp 

Mount VEGAWELL 72 with straining clamp as follows: 
1 Hang the straining clamp on a suitable wall hook 
2 Lower VEGAWELL to the requested measuring 

height 
3 Move the clamping brackets upward and push the 

suspension cable between the clamping brackets 
4 Hold the suspension cable, shift the clamping 

brackets downward and fix with a light blow. 

Dismounting is carried out in reverse order. 
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Mounting 

i 

Ea. 

4.3 Mounting procedure with screwed con- 
nection 

Suspension 
cable 

Seal screw 

cone bush 

seal cone 

:closing screw 

seal ring 

Fig.5: 
Screwed connection 

Mount VEGAWELL 72 with screwed connection as 
follows: 
1 Weld mounting boss G11/2A or 11/2 NPT into the 

vessel top 

We recommend the following VEGA mounting acces- 
sory: 

Mounting boss G 1'/2A of stainless steel 1.4571, 
article no. 2.21 993. 

2 Lower VEGAWELL through the mounting boss to 
the requested height 

3 Slide the seal ring') for the screwed connection 
over the suspension cable 

4 Lead the suspension cable from below through 
the opened screwed connection 

5 Slide the seal cone and cone bushing over the 
suspension cable, fasten manually with the seal 
screw 

6 Turn the screwed connection into the socket, fas- 
ten with SW 30, then fasten seal screw with SW 19 

1) only with G11/2A 
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Mounting 

i 

Height correction: 
1 Loosen seal screw with SW 19 
2 Slide seal cone and cone bushing to the re- 

quested position on the cable 
3 Fasten seal screw 

Dismounting is carried out in reverse order. 

4.4 Mounting procedure with plastic housing 

socket 

seal screw SW 22 

suspension cable 

Fig. 6: 
Plastic housing with socket G11/2A 

Mount VEGAWELL 72 with plastic housing as follows: 
1 Weld mounting boss G11/2A into the vessel top 

We recommend the following VEGA mounting.acces- 
sory: 

Mounting boss G11/2A of stainless steel 1.4571, 
article no. 2.21993 

2 Slide the seal ring over the screwed connection 
3 Slide the transmitter through the mounting boss 
4 Screw the mounting boss G11/2A into the socket, 

the fasten with SW 46. 

Dismounting is carried out in reverse order. 
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Connection to power supply 

Note safety instructions 

i 
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 for the power supply side should be installed. 

We recommend VEGA overvoltage arresters ÜSB 62- 
36G.X. 

In hazardous areas you should take note of the ap- 
propriate regulations 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. 

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 Ill is ensured 
for VEGAWELL 72. 

Bear in mind the following factors regarding supply 
voltage: 

Reduction of the output voltage of the power sup- 
ply unit under nominal load 
Influence of additional instruments in the circuit 
(see load values in Technical data). 

1) VEGAWELL 72 has an integrated overvoltage protection. 
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Connection to power supply 

Select connection cable 

Select connection 
cable for Ex appli- 
cations 

VEGAWELL 72 is connected with standard two -wire 
cable. When connecting to VEGADIS 12, the cable 
must have an outer diameter of 5 ... 9 mm to ensure 
the seal effect of the cable entry. 

Fig. 7: 

Connection to the power supply 
Middle: via VEGADIS 12 
Bottom: direct (with plastic housing) 

If strong electromagnetic interference is expected, 
shielded cable is recommended. The screen should 
be grounded on both ends' ). 

Take note of the corresponding installation regula- 
tions for Ex applications. 
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Connection to power supply 

Direct connection to power 
supply 

5.2 Connection procedure 

Proceed as follows: 
1 Lay the suspension cable') up to the terminal 

compartment. The bending radius must be at 
least 25 mm 

2 Connect the individual wires to the terminals acc. 
to the wiring plan. 

Connection to power sup- Proceed as follows: 
ply via VEGADIS 12 1 Snap VEGADIS 12 into carrier rail or screw onto 

mounting plate 
2 Loosen cover screws and detach cover 
3 Lead suspension cable through the cable entry 

into VEGADIS 122) 
4 Loosen terminal screws with a screwdriver 
5 Insert wire ends into the open terminals acc. to 

the wiring plan 
6 Tighten terminal screws with a screwdriver 
7 Check the hold of the wire ends in the terminals 

by lightly pulling on them 
8 Tighten the compression nut of the cable entry, 

the seal ring must encircle the cable completely 
9 Connect supply cable acc. to steps 3 to 8 
10 Screw the housing cover back on 

The electrical connection is finished. 

Connect screen to the internal ground terminal. Connect 
ground terminal on housing exterior to ground as pre- 
scribed. The two terminals are galvanically connected 
The suspension cable is prepared and ready for use ex 
works. If the cable is shortened, fasten the type identifica- 
tion tag with holder back onto the cable. 
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Connection to power sup- 
ply via plastic housing 

Direct connection 

Proceed as follows: 
1 Loosen cover screws and detach cover 
2 Lead the connection cable through the cable entry 

into the plastic housing 
3 Loosen terminal screws with a screwdriver 
4 Insert wire ends into the open terminals acc. to 

the wiring plan 
5 Tighten terminal screws with screwdriver 
6 Check the hold of the wire ends in the terminals 

by lightly pulling on them 
7 Tighten the compression nut of the cable entry, 

the seal ring must encircle the cable completely 
8 Screw the housing cover back on. 

The electrical connection is finished. 

5.3 Wiring plans 

screen 

breather capillaries 

suspension cable 

+ 12 ... 36 V DC for power 
supply or to the 

- processing system 
(4 ... 20 mA) 

is used in conjunction with 
VEGADIS 12, otherwise con- 
nect to minus 

Fig. 8: 
Wire assignment, suspension cable 
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Connection to power supply 

Connection via 
VEGADIS 12 

Connection via plastic 
housing 

Breather capil- 
laries 

Suspen- 
sion cable 

screen 1) 

for power 
supply or to 
the process- 

. ing system 
- (4 ... 20 mA, 

12 ... 36VDC) 

i. control instru- 
ment 
(4 ... 20 mA- 
measurement) 

L - 

Fig. 9: 
Terminal assignment VEGADIS 12 

® ® 

® 

DIS12 

+ For power supply or to the 
processing system 

- (4 ... 20 mA, 12 ... 36 V DC) 

Fig. 10: 
Terminal assignment of the plastic housing 

1) Connect screen to _ terminal. Connect ground terminal on 
housing exterior to ground as prescribed. The two terminals 
are galvanically connected. 
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Set -up 

Scope of adjustment 

Adjustment elements 

6 Set -up 

After mounting and electrical connection, VEGAWELL 
72 is ready for operation. 

-> Switch on power supply 

The electronics carries out a self -test for approx. 2 s. 
Then VEGAWELL 72 delivers a current of 4 ... 20 mA 
according to the actual level. 

6.1 With VEGADIS 12 

zero - beginning of the measuring range 
span - end of the measuring range 
ti - integration time 

Rotary switch: 
select the re- 
quested function 

Key + "change 
value (rising) 

Key -" change 
value (falling) 

Fig. 11: 
Adjustment elements of VEGADIS 12 
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Set -up 

Adjustment system 

Set -up procedure 

Select the requested function with the rotary 
switch 
With the [ +] and [ -] key you set the signal current 
or the integration time 
Finally, the rotary switch is set to position OPER- 
ATE". 

The set values are transferred to the EEPROM 
memory and remain there even in case of voltage 
failure. 

To adjust with VEGADIS 12, proceed as follows: 
1 Open housing cover 
2 Connect handheld multimeter to terminals 10 and 

12 

3 Beginning of the meas. range: Set rotary switch to 
zero" 

4 Empty the vessel /basin or pull out VEGAWELL 
completely 

5 Set a current of 4 mA with the [ +] and [ -] keys 
6 End of the meas. range: Set rotary switch to 

span" 
7 Fill the vessel /basin or lower VEGAWELL com- 

pletely 
8 Set a current of 20 mA with the [ +] and [ -] keys 
9 Operation: Set the rotary switch to OPERATE" 
10 Close the housing cover. 

The adjustment data are effective, the output current 
4 ... 20 mA corresponds to the actual level. 
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Set -up 

s 
Connect the PC 

6.2 With PC and PACTwareTM 

VEGADIS 12 

Ai-RN 
Communication resist- 
ance ? 250 Ohm 

VEGA- 
CONNECT 3 

RS232 con- 
nection 

- Power sup- 
_ ply 

PC with PACTwareTM 

Fig. 12: 

Connection of the PC to VEGADIS 12 or to the communication 
resistance 
Required components: 

VEGAWELL 72 
PC with PACTwareTM 
VEGACONNECT 3 
Communication resistance >_ 250 Ohm 
Power supply unit. 

The individual setup steps are described in the onliñe 
help texts of PACTwareTM 

Take note of the appropriate installation regulations 
for Ex applications. 
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Maintenance and fault rectification 

7 Maintenance and fault rectification 

7.1 Maintenance 

In standard operation, VEGAWELL 72 pressure trans- 
mitter is maintenance -free. 

When the instrument is being cleaned externally, care 
should be taken to avoid mechanical damage, espe- 
cially to the diaphragm. Cleaning detergents should 
corrode neither the seal nor other components of 
VEGAWELL 72. 

7.2 Fault rectification 

? 4 ... 20 mA signal not stable 
level fluctuations 

-> set integration time via VEGADIS 12 or 
PACT ware 
no atmospheric pressure compensation 

-> check capillaries, if necessary cut them clean 
-> check pressure compensation of VEGADIS 12, 

if necessary clean filter element 
? 4 ... 20 mA signal missing 

incorrect connection to power supply 
-> check connection acc. to chapter 5.3 and cor- 

rect if necessary acc. to chapter 5.2 
no power supply 

-> check cables for line break and repair if neces- 
sary 
power supply voltage too low or load resist- 
ance too high 

-> check and adapt if necessary 

For Ex applications the regulations for the wiring of 
intrinsically safe circuits must be observed. 
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Maintenance and fault rectification 

7.3 Shortening the suspension cable 

The suspension cable of all versions of VEGAWELL 
72 can be shortened to any length. For the plastic 
housing version, proceed as follows: 
1 Loosen cover screws and detach cover 
2 Loosen screw terminals and remove the wire ends 

of the suspension cable from the screw terminals 
3 Loosen the screws of the mounting plate and re- 

move the mounting plate completely 
4 Hold the hexagon on the screwed connection with 

spanner SW 46 and loosen seal screw SW 22 

Caution: 
The seal screw is protected with Loctite rosa, take 
note of the breakaway torque. 

Fig. 13: Step 4 

5 Pull out the suspension cable from the screwed 
connection and slide the pressure screw, the cone 
bush and the seal cone off the cable 

6 Remove filter attachment and stainless steel tube 
from the transparent capillary line 
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Maintenance and fault rectification 

Connection 
cable for the 
power supply 

Stainless steel tube 

cable screen 

seal cone 

suspension 
cable 
cone bush 

it 

seal screw 

Fig. 14: Step 6 and 8 

7 Shorten the suspension cable to the required 
length with a pair of pliers 

8 Remove approx. 10 cm of cable mantle, strip 
approx. 1 cm insulation from wire ends, insert 
stainless stainless steel tube into capillary line 
and fasten filter attachment 

9 Slideseal screw, cone bush and seal cone onto 
the suspension cable and lead the cable into the 
screwed connection, lead wire ends through open- 
ing in mounting plate 

10 Tighten screws of the mounting plate and fasten 
wire ends in the screw terminals. 

The cable shortening is finished. 

7.4 Repairing the instrument 

If it is necessary to repair VEGAWELL 72, please 
send the instrument to the following address: 
VEGA Grieshaber KG 
Repair department 
Am Hohenstein 113 
77761 Schiltach 
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Dismounting 

8 Dismounting 

8.1 Dismounting procedure 

Take note of chapters 4 Mounting" and 5 Connect- 
ing to power supply" and carry out the listed steps in 

reverse order. 

8.2 Disposal 

VEGAWELL 72 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. 

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 
- transmitter 
- diaphragm 

- suspension cable 
- meas. cell seal protective cover 

stainless steel 1.4435, PVDF 
sapphire -ceramic® (99.9 % oxide 
ceramic) 
PE, FEP, PUR 
PA 

Materials, non -wetted parts 
- straining clamp 
- closing screw 
- plastic housing and external 

connection housing VEGADIS 12 

stainless steel 1.4301 
stainless steel 1.4435 

plastic PBT (Polyester) 

Weights 
- basic weight 
- suspension cable 
- straining clamp - screwed connection 
- plastic housing 

approx. 0.7 kg 
approx. 0.1 kg/m 
approx. 0.2 kg 
approx. 0.4 kg 
approx. 0.8 kg 

Input variable 

Zero 

Span 

adjustable between -20 .. 

nominal range 
adjustable between 3.3 .. 

nominal range 

. +95 % of 

. +120 % of 

Nominal measuring range (gauge /absolute Gauge pressure resistar Low pressure resistance 
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/ -40kPa 
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.O bar / -100 kPa 
0...2.5 bar / 0...250 kPa 50 bar / 5 000 kPa -1.O bar / -100 kPa 

0...5.0 bar / 0...500 kPa 65 bar / 6 500 kPa -1.O bar / -100 kPa 
0...10.0 bar / 0...1 000 kPa 90 bar / 9 000 kPa -1.O bar / -100 kPa 

0...25.0 bar / 0...2 500 kPa 130 bar/ 13000kPa -1,0 bar / -100 kPa 

1) Absolute pressure up from 0 ... 1.0 bar. 
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Supplement 

Output variable 

Output signal 
Resolution 
Fault signal 
Current limitation without fault 
Integration timet) 
Rise time 
Fulfilled Namur recommendation 

4 ... 20 mA/HART® 
6 pA 
22 mA, 3.6 mA (adjustable) 
20.5 mA 
0 ... 10 s, adjustable 
70ms (ti :Os,0 ... 63%) 
NE 43 

Accuracy 3) 

Reference conditions acc. to IEC 61298 -1 

- temperature 
- relative moisture 
- air pressure 

Determination of characteristics 
Characteristics 

18 ... 30 °C 
45 ... 75 
860 ... 1060 mbar (86 ... 106 kPa) 

limit point adjustment acc. to DIN 16086 
linear 

Deviation in characteristics 4) 

Accuracy class 
0.25 

0.1 

Turn down 
1:1 
uptol :5 
up to 1: 10 

1:1 
up to 1:5 
up to 1: 10 

Deviation in character 
< 0.25% 
< 0.3% 
< 0.4 %' 
< 0.1 % 
< 0.1 % 
< 0.2% 

Influence of the ambient temperature 

Accuracy class 

0.25 

Turn down 

0.1 

1:1 
upto1:5 
upto1:10 
1:1 
upto1:5 
upto1:10 

Average temperature 
coefficient of the zero 
signal5> 
<0.15 %/10K 
<0.225% /10 K 

<0.3 %/10 K 

<0.05 %/10 K 

0.075 %/10 K 

0.1 %/10 K 

2 The time required by the output signal to reach 63 % of the actual height after a jump. After the 
triple integration time, the output signal has reached 95 % of the height. 
Similar to DIN 16086, DIN V 19259 -1 and IEC 60770 -1. 
Incl. hysteresis and repeatability relating to the nominal measuring range. 
In the compensated temperature range of 0 ... 80 °C, reference temperature 20 °C. 

3) 

4) 
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Supplement 

Long -term stability 

Long -term drift of the zero signal 6) < 0.1 % per 2 years 

Ambient conditions 

Ambient temperature 
Storage and transport temperature 

Process conditions 

Product temperature depending on material 
Suspension cable /Meas. cell seal 
- PENiton 
- PURNiton 
- FEP /Kalrez 

Calibration position 
Influence of the installation position 
Vibration resistance 

-40 ... 
-40 ... 

+85 °C (PE +60 °C) 
+100 °C 

-20 ... +60 °C 
-20 ... +80 °C 
-10 ... +80 °C 

upright, diaphragm points downward 
< 0.2 mbar /20 Pa 
mechanical vibrations with 4 g and 
5 ... 100Hz7) 

Electromechanical data 

Suspension cable 
- configuration four wires, one suspension cable 

one breather capillary 
screen braiding, foil, cover 

- wire cross -section 0.5 mm2 
- wire resistance < 0.036 Ohm /m 
- tensile load >_ 1.200 N 

- max. length 1000 m (with VEGADIS 12: 200 m) 
- min. bending radius 25 mm (with 25 °C) 
- diameter approx. 8 mm 
- colour 

- PE non -Ex /Ex black /blue 
- PUR non -Ex /Ex blue /blue 
- FEP non -Ex /Ex blue /blue 

cable entry plastic housing 
and external connection housing 
VEGADIS 12 

Screw terminals 

- 1 x cable entry M20x1.5 
(cable -e 5 ... 9 mm) 

- 1 x blind stopper M20x1.5 
for cable cross -section 2.5mm2, 
screen with 4 mm2 

6) According to IEC 60770 -1 related to the nominal measuring range 
7) Tested acc. to the regulation of the German Lloyd, GL directive 2 
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Supplement 

External energy 

Power supply 12 ... 36 V DC 
Permissible residual ripple 
- < 100 Hz Uss <_ 1 V 
- 100 Hz ... 10kHz U 5_ 10mV 

ss 

load see diagram 
CI 

soo 

650 

450 

250 

0 

HART® load 
voltage limit 
Ex sensor 

12 1 ' 15 

1 I I I 

18 21 24 27 29 
I 

33 

voltage limit non -Ex sensor 

- power supply 
35 V 

Integrated overvoltage protection 

Nominal leakage current (8/20 ps) 
Min. response time 

10 kA 
<25ns 

Electrical protective measures 

Protection 
- transmitter IP 68 (25 bar) 
- plastic housing IP 65 
- VEGADIS 12 IP 65 
protection class III 

Overvoltage category III 

Approvals 8) 

ATEX II 2G EEx is IIC T6, ship approval 

8) Deviating data for Ex applications see separate safety instructions 

VEGAWELL 72 -4 ... 20 mA/HART® 31 
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Supplement 

Dimensions s 

48 
max. 52 

22 

e 32 

e 36 

;.r 

From the left side: standard version, version for deep wells, version with PE coating, standard 
version with housing 

32 VEGAWELL 72 -4 ... 20 mA/HART® 
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Supplement 

CE conformity declaration s 

CE 
Konformitätserklärung 

Declaration of conformity 
Déclaration de conformité 

VEGA Grieshaber KG 
Am Hohenstein 113 

77761 Schiltach 

erklärt in alleiniger Verantwortung, daß das Produkt / declare under 
our sole responsibility that our product / déclare sous sa seule 

responsabilité que le produit 

VEGAWELL 72 

auf das sich diese Erklärung bezieht, mit den folgenden Normen 
übereinstimmt / to which this declaration relates is in conformity 
with the following standards / auquel se réfère cette déclaration 

est conforme aux normes 

EN 61326 : 1997 / Al : 1998 (Klasse B) 
EN 61326 : 1997 /A1 : 1998 

EN 61010 - 1 : 1993 

gemäß den Bestimmungen der Richtlinien /following the provision 
of Directives / conformément aux dispositions des Directives 

73/23 EWG 
89/336 EWG 

Schiltach, 16.09.2002 /0/ace , G 
Josef Fehrenbach 

Entwicklungsleitung 

VEGAWELL 72 -4 ... 20 mA/HART® 33 
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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 

vEriAQ CE 
All statements concerning scope of delivery, application, 
practical use and operating conditions of the sensors and 
and processing systems correspond to the latest informa- 

tion at the time of printing. 

Technical data subject to alterations 27630 -EN- 030729 
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Refer catalogue'2263 

- s s 

Application 
The RT 3 used in conjunction with PTC - Sensors, provides for protection and full utilisation of 
motors in all duty conditions, such as overload, intermittent duty, high switching frequency, single 
phasing and under and over -voltage 

Description 
The Sprecher + Schuh thermistor motor protection relay has been designed for reliable overload 
protection of squirrel cage motors, but is equally suited to other thermal protection duties 

Thermistor protection relay RT 3 
O For surface mounting 

O With inadvertent contact protection to IP 20. 

Cat. No. RT 3 -A O Output relay (with 1N/0 and 1 N/C contacts) in closed circuit connection 

! ! :!. 

tik Ó Ova' 

Cat No. RT 3 -M 

Cat No. RT 3 -U 

Model / features RT 3 -A RT 3 -M RT 3-U 

Thermal overload protection O O O. 

Short- circuit and open -circuit protection for sensor 

measuring circuit 

O O O 

Trip indicator (red LED) O O O 

Automatic reset O O O 

Manual reset O O 

Remote reset (external button) N/O O O 

Storage of status due to power failure 

more than 3 hours at ± 25 °C O O 

unlimited (Not temperature - dependent) O 

«Test» -button O 

Power -on indication (green LED) O 

Order number structure Example RT 3-A - 240V AC 

Model RT 3 - A (Automatic reset) 

- M (Manual reset) 

- U (Unlimited memory) 

Control voltage and frequency ...VAC 

With direct current ...V DC 

Ordering information Model Cat. No. 

Thermistor protection relay RT 3 -A [' RT 3-A -...V... 

RT 3-M RT 3-M -...V... 
RT 3-U -...V... 

Order number supplement AC 24, 48, 110, 240, 415, 440V i -...V AC 

Extra for DC supply voltage DC 24, 48V -...V DC 
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Refer catalogue 2263 

Technical data 

s - 

, 

Supply Rated supply voltage Us 

Permissible fluctuations 

Power consumption 

Output relay contact data contacts (electrically isolated) 

Operating voltage [V] 24 

Continuous thermal current [A] 4 

° Rated operational current with AC AC 15 [A] 4 

Rated operational current with DC 

With protection circuit'), L/R =100ms [A] 0.6 

Max. perm. make /break current [A] 44 

Rated current of back -up Max. fast -acting (D) 16A 

fuse Slow -blow (DT) 10A 

Ambient temperature Normal operation 

Storage (in dry rooms) 

Terminals open terminals 

AC 24, 48, 110, 240, 415, 440V AC 

DC 24, 48V 

AC 0 8 ..1.1 Us, 50/60 Hz 

DC 0 9 ..1 2 Us 

AC 1 5 VA (1.2W) DC 1 2 W 

1 make and 1 break 

48 110 240 415 440 

4 4 4 4 4 

4 4 3 2 1.5 

0.6 0.5 0.5 

44 44 33 22 16.5 

-25 °C ... +60 °C 

-40 °C ... +60 °C 

(captive) 

connection wire cross -sections 2 x 2.5 mm2 single wire or 

2 x 1.5 mm2 with end ferrule 

Sensor measuring circuit O Max. cold resist. of PTC sensor chain 1500i2 

O Max. No. of series connected PTC 

sensors acc. to IEC/TC2 proposal 6 

O Response level vA= -25 °C... +60 °C 330012 0000 
O Reset level vA= -25 °C... +60 °C 180012 í300i2 

O Response level with short- circuit in 

sensor circuit uA= -25 °C... +60 °C <_15i2 

O Measuring voltage acc. to IEC 34 -11 DC < 2.5V 

Measuring line 

Min. cross -section [mm2] 

Max. length [m] 

RT3 to motor. Installation; up to 20m parallel, up to 300m twisted, longer than 300m, screened. 

0.5 0.75 1 1.5 2.5 

200 300 400 600 1000 

Reset RT 3 -A automatic 

RT 3 -M manual or automatic') 

RT 3 -U manual or automatic') 

PTC sensor characteristics 

acc. to IEC/TC2 proposal TNF: Rated response temperature 

Trip memory Storage time RT 3 -M at 25 °C > 3h 

in event of power supply at 40 °C > 1 h 

failure (zero-voltage at 60 °C > 15 min 

safeguard) RT 3 -U unlimited (not temperature -dependent) 

Remote reset External contact at r1 - r2 2) potential -free make contact 

with RT 3 -M, RT 3 -U Max. line length for remote up to 300 m twisted 

reset up to 1000 m screened 

Notes: ') With varistor link CRV 3 (DC 220...250 V) or RC link CRC 3 (DC 24...240V). refer catalogue 2202. 
2) For automatic reset: connect r1-í2. 
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Refer catalogue 2263 

Hole plan RT 3 

.. 

Terminals r1 and r2 
only available on the 
RT 3 -M & U 

+ 1321 T1121 

.`-4nN aarn aa 
4 

o n 

o®000 
O o 

O o ® 
(moo® 
tD0:10,-N 
C1C1 6-41 
14 22') T 

45 

Sensor measuring circuit 

4 

1 

Dimensions in (mm) 

100 

130 

i50 

MO 

100 

20 

10 

r 

11 

4 

I 

2000°C TNF-20KJ I 
TLK_ cv TNF15k 

_TmC. t4 
TNF 

360° 

360° 

Installation 
The thermistor protection relay RT 3 is designed 
for surface mounting with screw fixing according 
to hole plan EN 50 002 or for snap -on fixing to a 

DIN rail EN 50 022 -35x7.5. 

Arrangement, assignment and marking of 
terminals in accordance with EN 50 005. The 
mounting position of the RT 3 does not influence 
its function. 

Testing thermistor relays RT 3 
The thermistors are connected to terminals T1 
and T2. If they are removed the RT 3 relay will 
trip. (Open circuit protection built in). 

If the terminals T1, T2 are shorted the RT 3 relay 
still trips. (Short circuit protection built in). 

The relay should be checked using a variable 
resistor. 

3.3 kit = trip ( ±300í2) 
1.8 kit = reset (t300í2) 
<15í2= trip (shorted thermistor) 

normal operation 50 ... 2O0í2 (max. 150012). 

Note: ') New terminal markings to IEC 947. 

L1 

Control circuit 
Impulse contact control 

F} AC Us 

_ 21 I 

SOE-j22 
1 

1 1-3---1131 -1131 

S2E S' E 14 K1141 

r1 2)1r1 2113 r --im 

3 t--- 

- 
Ì 

I 

F2 RT 

14 i22 ¡ IA2 T2- l 

I i J 
F1 

198 95 I 

B1PTC! 
H2 H1 

1' 

K1 
tL2/63l A2 

The contacts 13 -14 and 21 -22 
of the output relay are drawn 
in their power -off position 
A1-A2. 
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MagMaster Instruction Manual 
Electromagnetic Flowmeters 

A liii PUP IP 
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ABB AUTOMATION 
The Company 
ABB Automation is an established world force in the design and 
manufacture of instrumentation for industrial process control, flow 
measurement, gas and liquid analysis and environmental applications. 

As a part of ABB, a world leader in process automation technology, we offer 
customers application expertise, service and support worldwide. 

We are committed to teamwork, high quality manufacturing, advanced 
technology and unrivalled service and support. 

The quality, accuracy and performance of the Company's products result 
from over 100 years experience, combined with a continuous program of 
innovative design and development to incorporate the latest technology. 

The NAMAS Calibration Laboratory (No. 0255) is just one of ten flow 
calibration plants operated by the Company, and is indicative of ABB 
Automation's dedication to quality and accuracy. 

Use of Instructions 

r oA Warning. 
n instruction that draws attention to the risk of injury 

or death. 

BS EN ISO 9001 

St Neots, U.K. - Cert. No. Q5907 
Stonehouse, U.K. - Cert. No. FM 21106 

EN 29001 (ISO 9001) 

asa 

Lenno, Italy - Cert. No. 9/90A 

0255 

Stonehouse, U.K. 

D Note. 
Clarification of an instruction or additional 
information. 

AA Caution. , ® Information. 
An instruction that draws attention to the risk of Further reference for more detailed information or 
damage to the product, process or surroundings. technical details. 

J 

Although Warning hazards are related to personal injury, and Caution hazards are associated with equipment or property 
damage, it must be understood that operation of damaged equipment could, under certain operational conditions, result in 
degraded process system performance leading to personal injury or death. Therefore, comply fully with all Warning and 
Caution notices. 

Information in this manual is intended only to assist our customers in the efficient operation of our equipment. Use of this 
manual for any other purpose is specifically prohibited and its contents are not to be reproduced in full or part without prior 
approval of Marketing Communications Department, ABB Automation. 

Health and Safety 

To ensure that our products are safe and without risk to health, the following points must be noted: 

1. The relevant sections of these instructions must be read carefully before proceeding. 

2. Warning labels on containers and packages must be observed. 

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel and in 
accordance with the information given. 

4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating in 
conditions of high pressure and /or temperature. 

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. Normal 
safe handling procedures must be used. 

6. When disposing of chemicals ensure that no two chemicals are mixed. 

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data sheets 
(where applicable) may be obtained from the Company address on the back cover, together with servicing and 
spares information. 
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1 INTRODUCTION 

MagMasterTM is a range of high performance 
electromagnetic flowmeters for the 
measurement of electrically conductive fluids 
and slurries, and is normally supplied as a 
calibrated system, with the transmitter, factory 
configured, to a supplied full -bore or insertion 
probe sensor. 

A wide range of options is available to suit most 
applications, including: 

Integral or remote transmitter. 
Glass loaded polypropylene or aluminium 

transmitter housing. 
Combined HartTM and Keypad support in 

the aluminium housing transmitter. 
Flanged or wafer style sensors. 
Insertion Probes. 
Approved Versions, including: 

Hazardous area operation. 
Hygienic. 
HARTTM communication protocol. 

A Warning. 9 
For MagMaster Approved /Hazardous 
Versions see the full installation manual. 

QWarning. 
Installation and maintenance must only 
be carried out by suitably trained 
personnel. 

All relevant sections of this manual must 
be read before selecting a location. 

Safety requirements of this equipment, 
any associated equipment and the local 
environment must be taken into 
consideration. 

The installation and use of this 
equipment must be in accordance with 
relevant national and local standards. 

1 
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2 MECHANICAL INSTALLATION 

2.1 Unpacking 

2.2 Installation Conditions 

Fig. 2.3 Lagging (High Temperature) 

2 

f >2 x pipe dia. >5 x pipe dia. 
I-44 21 

minimum minimum n 
- N- - 

Flow Direction 

i 

Fig. 2.7 Straight Pipe Requirements 

Fig. 2.9 Within Temperature Limits 
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2 MECHANICAL INSTALLATION... 

Fig. 2.11 Within Environmental Rating 

s i¡ i.S4i: ' i ii ii .í.!íísí4s7 y0 W1 ¡! <! ; iii(t) 

'/ I \ 
Fig. 2.15 Shade 

3 
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...2 MECHANICAL INSTALLATION 

2.3 Mechanical Installation 

2.3.1 Transmitters 

162mm (6.35in) 

69mm (2.72in) 
(Fixing Centres) 

3 Fixing Holes, 
6.5mm (1 /4in) Diameter 

232mm (9.13in) 
(Fixing Centres) 

Allowance for 
cable bends 
200mm (bin) 

Caution. Do not overtighten 
fixings, especially on an uneven 
surface. 

Fig. 2.16 Dimensions 

2.3.2 Sensors 

/ \ Caution 
Do NOT exceed the maximum working 
pressure marked on the equipment. 
Use stainless steel (austenitic) bolts, 
studs and nuts for flanged sensors below 
200mm. 

4 

Metal 
face 

PTFE 

<15mm bore sensors 

A / - \ Caution. For wafer type 
sensors of <15mm bore, the fluid seal 
must be made against the PTFE. 
Otherwise use a full face gasket. 

Fig 2.18 Wafer Type Sensors 
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3 ELECTRICAL INSTALLATION 

3.1 Grounding (Fig. 3.1, 3.2) 

Supplied Bonding Cables 

>4mm2 ( <10AWG) 
Copper Wire 

Wafer Type Sensors 

' \ 
Common Ground- 
(Plant bonding) 

Fig. 3.1 Pipelines 

Supplied Bonding Cables 
Insulated connecting wire 

(not included). Must be 
adequately rated to carry 

cathodic currents. 

Insulating Sleeve 
and Washer 

(not provided) 

Grounding Rings 

>4mm2 
( <10 AWG) 

,_,,...-/Copper Wire 

Common Ground 
(Plant bonding) 

Gasket Gasket 
Grounding Ring 

Fig. 3.2 Pipelines with Cathodic Protection 

Detail of grounding 
rings required for 
BOTH flanges 

5 
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...3 ELECTRICAL INSTALLATION 

3.2 Cables 

3.2.1 Cable (Remote Versions only) 

Ground Wire (ESCREEN) 

Grey Coaxial Core (SIG2) 
Inner Conductor (SIG2) 
Inner Insulation (Pink) 
Conductive Layer (Black) 
Primary Screen (DS2) 
Insulation (Grey) 
Foil Secondary Screen 

Red wire (CD1) 

Optional Steel Wire Armour 
and submersible overjacket 

White Coaxial Core (Sig1) 
Inner Conductor (Sig 1) 
Inner Insulation (Blue) 
Conductive Layer (Black) 
Primary Screen (DS1) 
Insulation (White) 
Foil Secondary Screen 

Filler 
Yellow wire (CD2) 

Overall Foil Screen 

Violet wire (SIG GND) 

Fig. 3.3 Cable Identification 

6 5 4 
incnes 

3 2 0 

150 100 Millimetres 

Gréy 

50 

Red' (CD I ) 

o 

'Yellow (CD2) 

Overjacket Armour 
White 

Sheath 

Ground wire sleeved, 
to post. (Ground) 

Fig. 3.4 Cable Preparation 

Screen (DS2) 
Pink (SIG2) 
Violet (SIG GND) 
Blue (SIG1) 
Screen (DS1) 

I 

6 
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3 ELECTRICAL INSTALLATION... 

3.2.2 Cable (Alternative Type = North American Wiring Practice) 

Black Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (Natural/White) 
Conductive Layer (Black) 
Screen 
Insulation (Black) 
Foil Screen 

White Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (Natural/White) 
Conductive Layer (Black) 
Screen 
Insulation (White) 
Foil Screen 

Red ---- 

Black 
Green/Yellow 

Cable - Part No. STT3350 

Yellow 

Screen 
Outer Drain Wire 
Outer Jacket 

Fig. 3.5 Cable Identification (North American Wiring Practice) 

5 4 Inches 2 o 

100 

I I 

Millimetres 50 

' Red ' 

Black covered coax 
Inner to SIG2. Screen to DS2 

Black to SIG GND 

White covered coax 
Inner to SIG1. Screen to tS1 

Outer Overall screen drain 
Insulation wire to ESCRN 

f 
Length for 
Probe Head 

Fig. 3.6 Cable Preparation (North American Wiring Practice) 

o 

Length for 
Transmitter 

3.2.3 Cable Glands (IEC Installation Practice) 

Fig. 3.7 Cable Gland 
(IEC Installation Practice) 

-L 
Warning. 

Rigid conduit must not be fitted to the 
transmitter. 
Transmitter conduit adaptors must 
incorporate a face seal. 

7 
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...3 ELECTRICAL INSTALLATION 

3.2.4 Conduit Adapters and Cable Glands (North American - 0.5in) 

Alternative 
Face Seal 

Face 
Seal 

Ferrule 

Outer Nut 

Conduit Adapters 

Hub 

Seal 
(Present in - O.Z. Gedney 
Fittings) 

Alternative 
Face Seal 

Face 
Seal 

Fittings vary 
slightly for 
different makes 

Outer Nut 

Cable Glands 

Fig. 3.8 Conduit Adapters and Cable Glands 

Hub 

Illustration 
typical for 
O.Z.Gedney 

8 

Fig. 3.9 Connection Requirements 

3.3 Connection Requirements 
The transmitter and sensor are supplied as a. 

matched system. Check serial numbers to 
ensure they are matched. 

3.3.1 Sensors 
Remote sensors are usually supplied with an 
integral cable and potted connections. If the 
sensor has been supplied unpotted, connections 
must also be made to the sensor terminal box 
and then potted on completion with the supplied 
potting material - See Appendix A. 
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Note. If link is fitted, do NOT remove) 

C Note. If link is fitted, do NOT remove 
J 

3 ELECTRICAL INSTALLATION... 

! \ Caution. (Remote versions) 
Remove any exposed black conductive layer from under coaxial screens. 
Make connections only as shown. 
Sleeve all bare wiring. 
Twist RED and YELLOW cores lightly together. 
Twist WHITE and GREY coaxial cables lightly together. 
Maintain Environmental Protection at all times. 
Conduit connections must provide cable entry sealing. 

Information. (Remote versions) 
Refer to ENVIRONMENTAL PROTECTION (Appendix A). 
Internal appearance of Terminal Box may vary from that shown. 

Standard Terminal Box 

l 

-f 

Ground Wire 
(sleeved) 

Alternative Terminal Box 

4 11I 
i, "--lit 

/ -7 Screen Grey 
-6 Pink coaxial 

5 Blue- 
coaxial 
White 

Screen 
3 Violet 

-2 Yellow 
-1 Red 

// 
Gray Coaxial 

White Coaxial 

Fig. 3.10 Sensor Terminal Box Connections (Remote version) 

Ground Wire 
(sleeved) 

North American Wiring Practice 

Red 

Yellow 

Black 
White Coaxial f Screen 
Cable 

1 Blue 

Black Coaxial 

{ 
Pink 

Cable Screen 

0 
Outer Screen 
(sleeved) 

-- 
4 

Green/Yellow (Ground) 

Fig. 3.11 Sensor Terminal Box Connections (North American Wiring Practice) 

9 
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...3 ELECTRICAL INSTALLATION 

3.3.2 Transmitters (All versions) 

Caution. 
Unused cable 
entries must be 
blanked with the 
permanent 
blanking plugs 
supplied with the 
transmitters. 

4- 

Pull out 
slightly... 

0 
...and 
slide off 

Remove 
Protection 
Cover 

Nit 

Fig. 3.12 Transmitter Connection Terminal access 

Slacken 
captive 
screws 

Caution. 
Remove any exposed black conductive layer from the inner insulation of both coaxial 
cables. 
Substitute sensor cable of any kind is not acceptable. 
Do not make connections except as shown. 
Twist cable pairs together as shown. 
Sleeve ALL bare wires. 
Sensor cable may only be joined using company supplied junction box - 

available separately. 

Drive 
Connections 

Red 
(CD 1) 

Yellow 
(CD 2) 

Violet 
Roy 

-r--a Grey Coax 
Pink Inner (SIG 2) 
Screen (DS 2) 

White Coax 
Blue Inner (SIG 1) 
Screen (DS 1) 

6 Ground Wire 
(Safety Earth) 

Signal 
Connections 

Fig. 3.13 Sensor Cable Connections at the Transmitter (Remote version) 

10 
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3, . ELECTRICAL INSTALLATION... 

North American Wiring Practice 

Drive 
Connection 

Red 
(CD 1) 

Yellow 
(CD 2) 

. ó00 Mi:ö 
©B [°1 

Gnd 
Connection( 11111 1=1`1 

MVO SIM 
Mho rsi 

White Coax 
Blue Inner (SIG 1) 
Screen (DS 1) 
Black Coax 
Inner (SIG 2) 
Screen (DS 2) 
Black (SIG GND) 

Signal 
Connection 

Cable Screen Connections 
Drain Wire (ESCRN) 

Fig. 3.14 Sensor Cable Connections at the Transmitter (North American Wiring Practice) 

3.3.3 MagMaster -CalMaster Adapter 
When a MagMaster Transmitter is fitted with an adaptor board for use with a CalMaster Verification 
Unit, wiring from the sensor to this adaptor board is shown in the following diagram. 

To wire the adaptor plug, carefully pull off the plug from the adaptor board, connect the wires, using 
only a screwdriver with a 2.5mm blade to tighten the terminal screws, and replace the plug. 

Adaptor Plug 

Yellow 

Red 

00 
: zz U N -oo0 ñ? 

000l%)O(nV)O 

Pink 
Grey 

Btu. lue 

White 

Violet 
Ground Wire 

7!\ Caution. Remove any 
exposed black conductive layer 
from the inner insulation of both 
coaxial cables 

Sensor Cable 

Fig 3.15 Fitting the Sensor Wiring onto the Adaptor 

11 
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...3 ELECTRICAL INSTALLATION 

3.4 Input/Output Connections 

r 
0 Caution. 

Refer to SPECIFICATION SHEET for Input /Output ratings. 
Inductive loads must be suppressed or clamped to limit voltage swings 
Capacitive loads must be inrush current limited. 
Hazardous area requirements are not considered in the following pages. 

D Note. The connection terminal markings in the metal housed transmitter are identical to 
those in the standard transmitter as shown in this section. However, the supply connection in the 
former is made using a non -reversible plug (provided). 

3.4.1 Frequency Outputs - Fig. 3.16 

Counter /Totalisers 
d.c. -I : MagMaster Transmitter 

supply - Forward Flow i 

riF -1 ¡234 6 
i F OUT A 

'-- rrr2 -13'4r5r6i -.0 
and /or J -I ", - i Reverse Flow ñ 
Electromechanical 

Connections 

Counter /Totalisers - 
N 

Forward Flow 
nNEInRß 

Ir213`9r sr- 
and/or Reverse Flow 

FOUTB .- 
PLSOV 

F OUT A 

Telemetry, Electronic 
Counters etc. 

F OUT B .. 

PLSOV `. 

0 
e 

C 

C 

0 
0 

C 

C 

0 
0 

C 

C 

C 

C 

0 
0 

C 

C 

0 
0 

C 

C 

0 
C 

C 

0 
0 

C 

C 

Fig. 3.16 Frequency Output Connections 

12 

3.4.2 PLC Interface - Fig. 3.17 

d.c. 
suppi y 

I ; ; Typically 
,T 'Ma 1 W 

o ' I\ 
Fwd +; F OUTq `.. 

r-OiZév++-o---- i FOUTB `.- 
i 

,rv t 

106; 
i 17 

a 
d.c. ,. IT 

supply 

I ` 
, - 
LLC 

d.c. common 

PLC - Common -ve 

Fwd - 
Rev - 

0 

0 

4 
F OUT A 

F OUT B 

0 
0 
0 
0 

C 

C 

C 

C 

0 
0 

PLSOV 

PLC - Common +ve 0 

O C 

O C 

O C 

O C 

Fig. 3.17 Frequency Output Connections 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 163 of 315



3 ELECTRICAL INSTALLATION... 

3.4.3 Alarm Outputs - Fig. 3.18 

Information. 
Inductive loads may be suppressed by diodes (D) -1 N4004 or similar. 
Inrush currents are limited to 1 Amp by resistor R - e.g. 270 1W for 24V systems. 
Operation of outputs is programmable - see Configuration Manual for details. 
Frequency and Alarm outputs share a common return with contact input. 
External isolators not normally required, as the pulse, alarm and contact circuits are electrically 
separated from all other Magmaster connections. 

MagMaster Transmitter 
Alarms 

Information. 
Relay and Timer Switch shown for example 
only. Connect as required. 

d.c. 
supply 

-4 1 
and /or 

-- 

Alarm 1 

Alarm 2 

Timer 
Switch ; MagMaster Transmitter 

r- 

a 

Relay 

Fig. 3.18 Alarm Output Connections 

ALARM1 

L 

f 

ALARM 2 _C 0 L 
f 

PLSOV 

0E 

Relays and Timers 

3.4.4 3.4.4 Contact Input - Fig 3.19 

mC 

0 rLC 

EXT I/P + ` 
EXTI/P- ¡ 0 E 

C 

E 

0 
0 

C 

C 

MagMaster Transmitter 

5V d.c. supply 

I 
It -110 

Vr 
Switch 

PLSOV 

EXT VP - 

m 
0 

E 

C 

0 
E 

C 

E 

E 

0 
0 

C 

E 

MagMaster Transmitter 

Volt -free Contact Voltage Signal or Logic Signal 

r 

A 

PLSOV 
XT I/P 

EXT UP - 

O E 

O E C 
MagMaster Transmitter 

/777 

Open Collector (or Grounded Contact) 

r 

ALARM 2 

EXT VP 

EXT I/P - 

C 

C 

C 

C 

C 

E 

MagMaster Transmitter 

Using an Alarm for Automatic 
Range Change 

Fig. 3.19 Contact Input Connections 
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...3 ELECTRICAL INSTALLATION 

3.4.5 Current Output - Fig. 3.20 and 3.21 

B Information. 
Output is fully programmable - see Programming Guide. 
Output is electrically separated from all other MagMaster connections. 
External isolators are not normally required and may significantly limit accuracy if used. 

IIAl 100.0 E 
BOILER 6 YEBP ERATURE 1 

<:......_.... ...._....._:.__._...._........_ ._.. _.. 
+ve 

HART link 
MagMaster Transmitte 

I 

r --- -g- 
I I 

IC2 
IC. 

Common 
1 ° 

i I I I 

L 

V V 
IC+ IC- IC2 IC- 
Normal Alternative 

HART connections 
where applicable 

IC - 

C 

C 

C 

BC 

0 
0 
0 
0 

C 

C 

C 

C 

Information. For Multidrop HART installations, remove 'HART Link' and connect HART 
systems directly to IC2: this allows the analog output function to be retained. 

Fig. 3.20 Current Output Connections: Standard 

14 

HART connections 
(where applicable) 

© Information. Multidrop HART mode cannot be used with this configuration.) 

Fig. 3.21 Current Output Connections: Dual Current Option 
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3 ELECTRICAL INSTALLATION... 

3.4.6 Computer Connection - Fig. 3.22 and 3.23 

Information. RS422/423 option is electrically isolated from all other MagMaster 
connections. 

MagMaster 
TERMINALS 

RS422 Connection 
NAME 

APPLE Connector 
(8 Pin MC) 

TX -SIG O RX DATA - 5 
TX +SIG 

U 
z 
6 
O 

RX DATA+ 8 
RX -SIG TX DATA- 3 
RX +SIG TX DATA + 6 

OVC SIGNAL GROUND 4 
- DCD 

Link 7 Link 
DTR together 

2 
together - DSR 

MagMaster 
Transmitter 

Fig. 3.22 RS 422 Connections (Balanced) 

MagMaster 
TERMINALS 

RS232 
Name 

9 -Pin 
PC 

Connector 

25 -Pin 
PC 

Connector 

Hygienic 
Adaptor 
Cable 

TX -SIG 

O 

I- 
w 
Z Z 
O 
O 

RXD 2 3 Red 
TX +SIG - - - - 
RX-SIG TXD 3 2 Blue 
RX +SIG GND 

5 (linked) 
5 

S (linked) 
7 

S (linked) 
Yellow 

OVC Green 
- DTR link 4 link 

6 together 

20 link 

6 together 

- 
- DSR together - 
- RTS link 7 link 

8 together 

4 link 

5 together 

- 
- CTS together - 

MagMaster 
Transmitter 

Fig. 3.23 RS 423 Connections (Single Ended or RS 232) 
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...3 ELECTRICAL INSTALLATION 

3.4.7 Power Supply Connections - Fig. 3.24 and 3.25 

!\ Warning. 
DISCONNECT THE SUPPLY FROM ANY CABLES BEING TERMINATED ON THE 
TRANSMITTER. 
Electrical installation and earthing (grounding) must be in accordance with relevant national 
and local standards. 
Ensure that the cover of the metal housed transmitter is never cross threaded. The threads are 
greased (as supplied). 
Ensure that the grease is in good condition when fitting the cover, and replenish as required 
with a grease suitable for aluminium threads. 

Transmitter Label 
'1 SUPPLY 95V- 240V ac 

Line (L/L1) to L 

Internal ()External 

Neutral (N/L2) to N 

A.0 power via a suitable 
isolator and fuse 

>4mm' 
( <10 A.W.G.) 
Copper Wire 

Fig. 3.24 Power Supply Connections (A.C. Version Transmitter) 

Internal O External 

>4mm' 
( <10 A.W.G.) 
Copper Wire 

Fig. 3.25 Power Supply Connections (D.C. Version Transmitter) 
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4 STARTUP AND OPERATION 

Warning. 
Ensure Plant Safety while configuring, at 
all times. 
The 9 -way D -Type Serial Link is not 
isolated. Ensure that it is NOT connected 
to power earth (ground), with cathodically 
protected systems. 

4.1 Startup 
Switch on the power supply to the flowmeter, and 
if a transmitter with display has been ordered, the 
flow rate will be shown on the display as shown in 

Fig. 4.1 or 4.2. 

Sequential application of the provided magnetic 
wand to the left hand icon in the transmitter 
display area, or by pressing the fl button on 
the keypad versions or the remote display, steps 
the display through the following sequence: 

> 

Alm 
Vel 

(Flow Rate % of Range) 
(Forward flow total value) 
(Reverse flow total value) 
(Net flow total value) 
(Active alarms) 
(Flow Velocity in m/s or ft/s) 

Any alarms are displayed sequentially if more 
than one alarm is present. 

Application of the wand to the right hand icon, or 
pressing the keypad O button, resets the 
totaliser display, if this facility is enabled. 

B Information. 
For the use of local or remote serial 
communication, and configuration, see 
the Quick Reference Programming 
Guide or the main MagMaster manual. 

For all versions supporting HARTTM, see 
the main MagMaster manual. 

MagMaster Transmitter 
Local Display Area 

Fig. 4.1 Location of Controls (Non- Keypad Version) 

Magnetic 
Wand 
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...4 STARTUP AND OPERATION 

, 

l 2.328 te, 
'435e7 

® 1-i ® I-1 

' ., ! 

Meg Master 

32 
Ltr/s 

>42315 

C:1 

fl 
0 

o 

Fig. 4.2 Location of Controls (Keypad Versions) 
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APPENDIX A - ENVIRONMENTAL PROTECTION 

%v\ Warning. 
Potting materials are toxic - use suitable safety precautions. 

Read the manufacturers instructions carefully before preparing the potting material. 

The remote sensor terminal box connections must be potted immediately on completion to 
prevent the ingress of moisture. 

Check all connections before potting - see ELECTRICAL INSTALLATION. 

Do not overfill the terminal box or allow the potting material to come into contact with the 
'O' ring or groove. 

Do not let potting material enter conduit, if used 

19 
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PRODUCTS & CUSTOMER SUPPORT 
Customer Support 
ABB Automation provides a comprehensive after sales 
service via our Worldwide Service Organization. Contact 
one of the following offices for details on your nearest 
Service and Repair Centre. 

Products 
Automation Systems 

for the following industries: 
- Chemical & Pharmaceutical 
- Food & Beverage 
- Manufacturing 
- Metals and Minerals 
- Oil, Gas & Petrochemical 
- Pulp and Paper 

Drives and Motors 
AC and DC Drives, AC and DC Machines, 
AC motors to 1kV 
Drive systems 
Force Measurement 
Servo Drives 

Controllers & Recorders 
Single and Multi -loop Controllers 
Circular Chart , Strip Chart and Paperless 
Recorders 
Paperless Recorders 
Process Indicators 

Flexible Automation 
Industrial Robots and Robot Systems 

Flow Measurement 
Electromagnetic Magnetic Flowmeters 
Mass Flow Meters 
Turbine Flowmeters 
Wedge Flow Elements 

Marine Systems & Turbochargers 
Electrical Systems 
Marine Equipment 
Offshore Retrofit and Referbishment 

Process Analytics 
Process Gas Analysis 
Systems Integration 

Transmitters 
Pressure 
Temperature 
Level 
Interface Modules 

Valves, Actuators and Positioners 
Control Valves 
Actuators 
Positioners 

Water, Gas & Industrial Analytics Instrumentation 
pH, conductivity, and dissolved oxygen 
transmitters and sensors 
ammonia, nitrate, phosphate, silica, sodium, 
chloride, fluoride, dissolved oxygen and 
hydrazine analyzers. 
Zirconia oxygen analyzers, katharometers, 
hydrogen purity and purge -gas monitors, 
thermal conductivity. 

United Kingdom 
ABB Automation Limited 
Tel: +44 (0)1453- 826 -661 
Fax: +44 (0)1453- 827 -856 

United States of America 
ABB Automation Inc. 
Instrumentation Division 
Tel: +1 215 -674 -6000 
Fax: +1 215 -674 -7183 

Client Warranty 

Prior to installation, the equipment referred to in this 
manual must be stored in a clean, dry environment, 
in accordance with the Company's published 
specification. Periodic checks must be made on the 
equipment's condition. 

In the event of a failure under warranty, the following 
documentation must be provided as substantiation: 

1. A listing evidencing process operation and alarm 
logs at time of failure. 

2. Copies of operating and maintenance records 
relating to the alleged faulty unit. 
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I\ t! t! 
PUN IP 

The Company's policy is one of continuous product 
improvement and the right is reserved to modify the information 
contained herein without notice. 

© ABB 2001 Printed in UK (07.01) 

ABB Automation Ltd ABB Automation Inc 
Stonehouse, 125 E. County Une Road 
Gloucestershire. GL10 3TA Warminster, PA 18974 
UK USA 
Tel: +44 (0)1453- 826 -661 Tel: +1 215 -674 -6000 
Fax: +44 (0)1453- 827 -856 Fax: +1 215 -674 -7183 

ABB has Sales & Customer Support expertise 
in over 100 countries worldwide 

www.abb.com 
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Quick Reference Guide 

MagMasterTm 
Electromagnetic 

Flowmeters 

Keypad Version 

IM /MM -QRG Iss 1 5/96 

CONTROLS AND DISPLAY 

/{tiíi KaáTaylor MaOFUStar 

32.8 
Lids 

>42315 

0 

Membrane 
Switches 

Upper 
Display 

Lower 
Display 

Resets totaliser, if parameter 
Tot Clr En' is enabled 

Controls and Display 

Upper display gives continual update of flow rate in 

selected units. 

By pressing the p key, the lower display steps through 
the following sequence: 

> Forward flow total value. 
< Reverse flow total value 
* Net flow total value 
Alm Active alarms - Any alarms are displayed 

sequentially if more than one alarm is present. 
'Alm Clr' is displayed when no alarms are present. 

Vel Flow Velocity 
% of Flow Range. 

Pressing the p key resets the flow total displayed on the 
upper display, if parameter 'Tot Clr En' is enabled. 

Pressing the ® key accesses the Login Parameter 
where it is necessary to enter a security code before any 
other parameters can be accessed - see SECURITY 
ACCESS. 

ABB Kent -Taylor p Ìp ii Oldends Lane, Stonehouse, Gloucestershire, England GL10 3TA 
Telephone: 01453 826661, Facsimile: 01453 826358 

MENU LAYOUT ...MENU LAYOUT 

Press 

fl 
moves 

1 

Press Q moves 

Return to 'Flow Rng' Page 

Flow Rng AnIg Fsd Pls Fact Tot Unit Alm No1 Idle Alm No2 Idle Alm Trip Hi Inpt i Mtsnsr Trip Snsr No Test Mode Disp Res Login Key 1 

Flow Unit Anlg Zero Pls Cutoff Tot Mult Alm No1 En Alm No2 En Alm Trip Lo Inpt Idler Mtsnsr my Snsr Tag Test Flow Disp Mode Login Key 2 

Flow Mult Anlg No2 Pls Max Tot CIrEn Alm No1 Fault Alm No2 Fault Alm Trip Hyst Snsr Size Test % 

Flow Time Anlg mA Pls Hz Alm No1 Fwd Alm No2 Fwd Alm Trip Disp Snsr Vel Test Hz 
Flow Rspns Anlg Dir Fwd Pls Idle Alm Not Rev Alm No2 Rev 

I 

Key 

Snsr Fact 1 Test mA 
Flow Anlg Dir Rev Pls Size Alm Not Cutoff Alm No2 Cutoff Snsr Fact 2 Test Vel 

Flow Probe Ins Alm No1 Mtsnsr Alm No2 Mtsnsr Snsr Fact 3 Test Alm 
Flow Probe Prf Snsr Fact 4 Test Txv Alm No1 Hi Alm No2 Hi 
Flow Cutoff r Alm No1 Lo Alm No2 Lo , 

Security Level 1 

Security Level 2 

Alm No1 Anlg Alm No2 Anlg 
I Alm No1 Pls Alm No2 Pls 

CONTROLS AND DISPLAY 

A - Advancing to Next Page 

Advance to 
next page Page 1 

Parameter 1 

Parameter 2 
Parameter 3 

Parameter 4 

Parameter 5 
Parameter 6 

L- 
' A or 

___-I ;I I- 

Page 2 

Parameter 1 

Parameter 2 

B - Moving Between Parameters 

Parameter 1 

' 
s 

Parameter 2 

Parameter 3 

Advance to 
next parameter 

Parameter 4 

In' 

C - Adjusting and Storing a Parameter Value 

Parameter Value 
or unit 

Q 
El 

fl 

} Adjust 

Advance to next digit 

New value is 
automatically stored 

I 

D - Selecting and Storing a Parameter Choice 

I Parameter X 

Y 

z 

Q 

fl 

} Select 

New value is 
automatically stored 

Depressing this switch for 5 seconds and then releasing 
it will exit the menu system and return to normal Operating 
mode. 

SECURITY ACCESS 

Two security code levels, 1 and 2, are available, and are 
each accessed with a five digit number. 

User Code Level 1 default number is 10760. 

Engineer Code Level 2 default number is 56360. 

Parameters accessible by the two levels are shown 
above. 

At the flashing cursor on the first digit of the Login code 
number, press either p or p membrane switches to 
reach the required digit. 

To set this digit and pass to the next digit, depress the n 
switch. Continue until all digits have been set, and 

depress the 
( J switch to enter the complete code. 

If an incorrect value is entered, access to subsequent 
programming pages is prevented and the display reverts 
to the Operating Page. 
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PARAMETER CHANGES 
When a parameter is selected, which holds one or more 
variable units e.g. 'Flow Unit' parameter which can be 
Liters, Cubic meters, Gallons etc., proceed as follows to 
change the units: ('Flow Rng' selected). 

Flow Rng 
5.00000 

fl 

Flow Unit 
m^3/Hr 

'Flow Unit' selected 

Press p or p switch to change the units. 

a Note. The existing units will flash at the first 
depression of the p or p switch, and further 
switch depressions will change the type of units 
displayed. 

Depressing the pa switch will now enter the newly 
selected units. 

his type of action is similar for all variable units. 
here numerical values are to be changed, initial 

depression of the p or p switches cause the first of 
- five digits to be highlighted by a flashing cursor. Change 

the value with the p and p switches, the particular 
digit with the [WI switch, and enter the final selection with 
the p switch. 

PROGRAMMING 

The correct security level MUST be selected - see 
SECURITY ACCESS. 

Select the parameter to read the value, or to change it as 
necessary. All 'live' data displayed is updated each 
second. 

Use the ® key to move between pages. 

Use the p key to move between parameters. 

Thep and p keys change displayed values and units. 

The (I key will accept the chosen value or unit. 

FLOW MEASUREMENT 
PARAMETER DESCRIPTION 
Flow Range Enter main full scale (100 %) flow 

range (Upper Range Value) in 

selected flow units. # 
Flow Unit Select Units as required. 

Ltr (Liters) 
m "3 (Cubic Meters) 
IGal (Imp Gals) 
UGaI (U.S. Gals) 
ft"3 (Cubic Feet) 

Flow Mult. Select multiplieras required. 
m (0.001) 
c (0.01) 
x1 (1) 
h (100) 
k (1000) 
M (1000000) 

Flow Time Select time units as required. 
s (Second) 
Min (Minute) 
Hr (Hour) 
Dy (Day) 
Wk (Week) 

Flow Resp Nominal Time Constant for output 
Enter Display Setting from table 
below for time constant required. 

DisplaX Setting Seconds 
L 2 
3 3 
4 4 
5 8 
6 15 
7 30 
8 60 
9 120 

OUTPUT PULSE ALARMS (CONTD.) TEST MODE 
PARAMETER DESCRIPTION PARAMETER DESCRIPTION PARAMETER DESCRIPTION 
Pls Fact Enter required output pulses per Alarm No2 Idle Identical to, but independent of Test Mode Set to '1' to enable. 

flow volume unit.# Alarm No1 above. Test Flow Displays present flowrate. 
Pls Cutoff Flow rate ( %) below which pulse 

output and totaliser cease to operate. 
Alarm No2 Pls Alarm occurs for Pulse Output 

over range. 
If in 'Test Mode', any value may be 
entered manually. # 

Pls Max Maximum output frequency in Hz. Test % Flowrate as a percentage 
Pls Hz Display,of present output frequency in Test Hz Output Frequency 

Hz (live value). PARAMETER DESCRIPTION Test mA Output Current 
PIs Idle Idle state for Pulse Output with no Alarm trip Hi High flow alarm trip point as % of Test Vel Flow Velocity in sensor 

output pulse (e.g. at zero flow). 
0 = Low (output transistor ON) 
1 = High (output transistor OFF) 

range. 
Alarm Trip Lo Low flow alarm trip point as % of 

range. 

Test Alm Shows present active alarms 
sequentially. ('Clr' indicates no 
alarms are active). 0 

PIs Size Enter output pulse width in msecs. 
(Value will be rounded up to nearest 

Alm Trip Hyst Enter hysteresis for alarms as % of 
range. 

*Test Txv Live flow velocity (uncorrected for 
sensor calibration). 

10ms). Set to '0' for square wave 
output 

tAlm Trip Disp Set to '1' if Hi/Lo Alarms are to be 
displayed. LIE 

TOTALIZER 

PARAMETER 
Tot Unit 
Tot Mult 

iTot CIrEn 

DESCRIPTION 
Select totaliser measurement units. 
Select multiplier units required. 
Enter '1' to enable totaliser reset 
function to be used from front panel. 

ALARMS 
Flow % 
Flow Probe Ins 
Flow Probe Prf 
Flow Cutoff 

Present flow as % of range. 
Probe Insertion Factor. 
Probe Profile Factor 
Flow velocity in mm /sec. below 
which flow set to 0. 

PARAMETER 
Alarm No1 Idle 

Alm No1 En 

DESCRIPTION 
Idle state for alarm output. 
With no alarm active: 

0 = Low (O/P transistor ON) 
1 = High (O /P transistor OFF) 
0 = Alarm output disabled (set to 

idle state). 
1 = Alarm output enabled. 

ANALOG OUTPUT 
PARAMETER DESCRIPTION Alm No1 Fault Alarm occurs for System fault. 
Anlg Fsd Enter output current in mA for 100% Alm No1 Fwd Alarm occurs for forward flow. 

flow (0 FSD 21) AIm No1 Rev Alarm occurs for reverse flow. 
AnIg Zero Enter output current in mA for 0% 

flow (0 <_ ZERO 521) 
Alm No1 Cutoff Alarm occurs for Pulse Output 

Cutoff. 
Anlg No2 Full scale flow range for 2nd analog AIm No1 Mtsnsr Alarm occurs for empty sensor. 

range, as % of main flow range. AIm No1 Hi Alarm occurs for Flow 'Alm Trip Hi'. 
Anlg mA Present output current (mA) AIm No1 Lo Alarm occurs for Flow < -'Alm Trip Lo'. 
Anlg Dir Fwd Output responds to forward 

flow if set to '1'. § 

AIm No1 Anlg Alarm occurs for Analogue Output 
over range. 

tAnIg Dir Rèv Output responds to reverse 
flow if set to '1'. § Ev3 

AIm No1 PIs Alarm occurs for Pulse Output over 
range! 

INPUT CONTACT 
PARAMETER DESCRIPTION 
In pt 

t 
In pt Idle 

I 

Set up external logic input function: 
'Zero' sets flowrate output to zero. 
'Hld' holds flowmeter output value. 
'Clr' resets all totalizers. 
'AnIg' selects Anlg No2 Range. 
Enter inactive state of input contact: 
'1' for Hi normal 
'0' for Lo normal. 

EMPTY PIPE DETECTION 
PARAMETER 
Mtsnsr Trip 

1Mtsnsr mV 

DESCRIPTION 
Set empty pipe detector trip 
threshold. 
Measured value related to fluid 
conductivity. 

SENSOR CALIBRATION 
PARAMETER DESCRIPTION 

Serial No. (Up to 13 characters) 
Tag No. (If required). 
Sensor calibrated bore (mm). 
Display of present velocity. 

Snsr No 

Snsr Tag 
Snsr Size 
Snsr Vel 
Snsr Fact 1 

Snsr Fact 2 

Snsr Fact 3 

Snsr Fact 4 

Sensor calibration data - 
should agree with sensor data label 

DISPLAY RESOLUTION 
PARAMETER 
Disp Res 

Disp Mode 

r 

DESCRIPTION 
Enter number of decimal places 
required on flow display (0 to 5). 
Serial Communication display 
mode (Read Only) - attempts to 
edit this parameter result in display 
of 'Keypad Version No.' with 
eventual return to normal 
operation. 

SECURITY PASSWORD 

d Caution. Access is NOT possible without the 
correct password. 'Lost' passwords can ONLY be 
reset by the Service Engineer. 

I 

Login Key 1 

Login Key 2 

Set Level 1 security password. 
Set Level 2 security password. 

# The maximum which can be entered must not exceed 
21000. The value entered may be displayed with a small 
error in the decimal digits e.g. 1.900 may be displayed as 
1.899. This is a display characteristic and the value 1.900 
will be used by the MagMaster. 

§ Select both parameters for bidirectional operation (e.g. 
when dual current output is fitted). If both are zero, then lour 
is always 0 %. 

$ On performing a Rapid Reset/Escape to return to 
'Operation' level, Test Mode' is automatically cancelled. 

O If the sensor is empty or disconnected, the alarms 
' Mtsnsr' and 'Coil' will be displayed as appropriate. 
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Instructions on maintenance, inspection, and replacement 
lQWARNING 

Wait a minimum of five minutes ( 22kW or less) or ten minutes ( 30kW or more) after power has 
been turned off(open) before starting inspection. (Also confirm that the charge lamp is off and that 
DC voltage between terminals P( +) and N( -) do not exceed 25V.) 
Electrical shock may result. 

Only authorized personnel should perform maintenance, inspection, and replacement operations. 
(Take off metal jewelry such as watches and rings. Use insulated tools.) 

Electric shock or injury may result. 

Instructions on disposal 
OCAUTION 

Treat as industrial waste when disposing it. 
Injury may result. 

Other instructions 
íOWARNING 

Never modify the product. 
Electric shock or Injury may result. 

Conformity to Low Voltage Directive in Europe 

©CAUTION 
The contact capacity of alarm output for any fault (30A, B, C) and relay signal output (YSA, Y5C) is 

0.5A at 48V DC. 
The ground terminal O should be connected to the ground. 
Use a crimp terminal to connect a cable to the main circuit terminal or inverter ground terminal. 

Where RCD( Residual -current protective device) is used for protection in case of direct or indirect 
contact, only RCD of type B is allowed on the supply side of this EE(Electric equipment). 
Otherwise another protective measure shall be applied such as separation of the EE from the 
environment by double or reinforced insulation or isolation of EE and supply system by the 
transformer. 
Use a single cable to connect the S3 inverter ground terminal. (Do not use two or more inverter 
ground terminals.) 
Use a molded -case circuit breaker (MCCB) and magnetic contactor (MC) that conform to EN or IEC 
standards. 
Use the inverter under over -voltage category Ill conditions and maintain Pollution degree 2 or better 
as specified in IEC664. To maintain Pollution degree 2 or more, install the inverter in the control 
panel (IP54 or higher level) having structure free from water, oil, carbon, dust, etc. 
For the input -output wiring of the inverter, use cable (diameter and type) as specified in Appendix C in 

EN60204. 
To ensure safety, install an optional AC reactor, DC reactor, or external braking resistor as follows: 

1) Install inside an IP4X cabinet or barrier if electrical parts are exposed. 
2) Install inside an IP2X cabinet or barrier if electrical parts are not exposed. 
It is necessary to install the inverter in appropriate method using an appropriate RA filter to conform 
to the EMC directive. It is customer's responsibility to check whether the equipment ,the inverter is 
installed in, conforms to EMC directive. 
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Conformity to Low Voltage Directive in Europe 
ACAUTION 

Table 1 -1 Applicable equipment and wire size for main circuit in Europe 

1 II 
Inverter type 

RseMC.Ce 
cirent rating (AI 

- Tighterdn9 torque 

Prnl Reaormiended wie size 

-k- 

WI. 

ó wah 
DCR 

without 
DM 

tn J m 
cl n 
ú 

J rl 

G 
- R I 

L1/R,1.7/S1.9(T 

(G) 
3 
D 

g 
with 
DCR 

wnnou 
t 

02 FRN02G11S-2E 5 5 

0.4, FRN0.4G11S21E 5 5 12 - - 
0.75 FRN00.75G115.2JE 5 10 25 25 25 25 2.5 

1.5 FRN15G11S2JE 10 15 (25) R.5) 
2.2 FRN22G11S2JE 10 15 1.8 

3.7 FRN37G11S2E 20 30 4(4) 

5.5 FRN5.5P11S2JE 30 40 6(6) 10(10) 4 4 
5.5 FRN6.5G11S TJE 
7.5 FRN7.5P11S2JE 40 60 3.5 16 6 6 
7.5 FRN7.5G11S2E 10 (16) 2.5 
11 FRN11P11S2E 50 100 (10) 35 10 10 0. 2 

11 FRN11G11S2E (16) b 0.75 

15 FRN15P11S-2..E 75 125 25 16 16 

m 15 FRN15G11S2JE 5.8 (16) 

CO 
18.5 FRN18.5P11S-21E 100 150 50 3.5 

18.5 FRIA8.5611S2JE > 35 (25) 25 25 

Ñ 
22 FRN22P11S2E 100 175 (16) 5.5 

12 0.7 22 FRN22G11S21E 35 35 
S 30 FRN30P11S2E 150 200 13.5 50 25X2 50 16X2 t 30 FRN30G11S2E (25) i25) 4 
c° 37 FRN37P115-2E 175 250 16X2 392 25X2 25X2 

37 FRN37G11S2JE 70(35) (50) 70 2.5 95 
45 FRN45P11S2JE 200 300 95 50X2 25X2 to 35X2 6 
45 FRN45G11S2JE 27 13.5 (50) (50) 6 

55 FRN55P11S21E 250 350 35X2 70X2 35X2 50X2 
55 FRN55G11S2JE (35) (70) 10 
75 FRN75P11S2JE 350 - 50X2 - 50X2 700(2 

75 FRN75311S,2JE 186(95) 240 16 
90 FRN90P11S2JE 400 - 240 - 70X2 95X2 

90 FRN90f'11S2JE 48 27 (120) 300 25 
110 FRN110P11S?JE 500 - 95X2 - 95X2 120X2 

. (95) 

Note: The type of wire is 70 °C 600V Grade heat -resistant polyvinyl chloride insulated wires (PVC). 
The above- mentioned wire size are the recommended size under the condition of the ambient 
temperature 50 °C or lower. 
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FRN132P11S4JE 

Mfg 

110 

FRN220G11S4JE 

FRN280PI1S4LE 

FFN28:G11S4JE 

FRN315P11S4JE 

FRN315G11S4JE 

FRN355P11S4JE 

FRN355G11S4JE =Min 
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 Note: The type of wire is 70°C 600V Grade heat -resistant polyvinyl chloride insulated wires (PVC). 
The above -mentioned wire size are the recommended size under the condition of the ambient 
temperature 50 °C or lower. 
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Compliance with UL/cUL standards [ Applicable to products with UL/cUL mark] 

iQCAUTION 
IC UTIN Hazard of electrical shock. Disconnect incoming power before working on this control. 
[CAJTTOM Dangerous voltage exists until charge lights is off. 
IWARNN I 

More than one live parts inside the inverter. 
Type 1 "INDOOR USE ONLY" 
The inverter is approved as a part used inside a panel. Install it inside a panel. 
Use 60R5 °C copper wire only. 
AClass 2 circuit wired with classi wire. 
Field wiring connection must be made by a UL Listed and CSA Certified closed -loop terminal 
connector sized for the wire gauge involved. connector must be fixed using the crimp tool specified 
by the connector manufacturer. 
Connect the power supply to main power supply terminals via the Molded -case circuit 
breaker(MCCB) or the earth leakage circuit breaker(ELCB) to apply the UL Listing Mark. 
(See Instruction Manual basic connection diagram Fig2-3-1). 
In case of using auxiliary control -power input (RO,TO), connect it referring to Basic connection 
diagram Fig2 -3-1 
Solid state motor overload protection is provided in each model. 
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Compliance with UL/cUL standards [ Applicable to products with UL/cUL mark] 

&CAUTION 
Tightening torque and wire range 

Voltage 

type R Wire 
Inverter , 

G11501)115 terminal 

e 
mnLoFp 

ower 
Contrd 1 W1JS 3R conho4po 

wer 
C40801 

FRN02G11S2JE 
FRN0.4G11S2JE 10.6(1.2) - 18 (1.3) - 
FRN0.75G11S21E 
FRN1.5G11S2JE . 

FRN22G11S2JE 15.9(1.8) 14 (2.11 
FRN3.7G11S2JE 10 (5.3) 
FRN5.5G11S2JE 8 (8.4) 
FRN5.5,7.5P11S2JE 

31.0(3.5) 
FRN7.5G11S2JE 8 (13.3) 
FRN11P11S2JE 
FRN11G11S2JE 4 (21.2) 

3-phase FRN15P11S2JE 
FRN15011S21E 
FRN185P11S2JE 

3 (26.7) 200V 
51.3(5.8) 

62(0.7) 24 (0.2) 

FRN18.5G11S2JE 10.6(1.2) 16(1.3) 
Ffw22P11S2JE 2 (33.8) 

FRN22G11S2JE 1 (42.4) 
FRN30G11SrP11S2JE= 2X2 (33.6X21 
FRN37P11S2JE 
FRN37G11S2JE 

119(13.5) 
1X2(42.4)(2) 

FRN45G11SP11S2JE 2/0X2(67 4X2) 
FRN55G11SIP71S2JE 

239(27) 
3IOX2(85X2) 

FRN75P11S2JE 
FRN75G11S2JE 4/OX2(107.02) 

FRN93G11S/P11S2JE 425(48) 250X2(127X21 
FR4110P11S2JE 350X2(177X2) 
FRN0.4G11S-4JE (10.6)1.2 - - 
FRN0.75G11S4JE 

16 (1.3) 
FRN1.5G11S4JE 
FRrQ2G11S4JE 159(1.8) 
FRN3.7G11S4JE 14 (2.1) 
FRN5SG11S-4JE 
FRN5.57.5P11S-4JE 12 (3.3) 

31.0(3.5) 
FRN7.5G11S4JE 

' FRN11P11S4JE -_- 10 (5.3) 
FRN11G11S4JE 
FRN15P11S41E 
FRN15G11S-4JE 
FRN185P71S4JE 51.3(5.8) 8 (8.4) 

FRN185G11S4JE 
FRN22P11S-4IE 6 (13.3) 

FRN22G11S-4JE 4(212) 
FRN30G11SiP11S4JE 2 (33.6) 

3-Phase FRN37G11S/P11S4.I1- 1(42.4) 
400V 119(13.5) 6.2(0.7) 24 (0.2) FRN45G11S/P11S4JE 3X2 (26.7X2) 

FRW55G11S/P11S4JE 10.6(12) 2X2133.6X21 16(1.3) 

FRN75P11S41E 2X2 (33.6X21 
FRN75G11S4JE 4/0(1072) 
FRW90G11SIP11S4JE (27) 1X2(424X2) 
FRN110G11S/P11S-4JE 2/0X2(67.4X21 
FRN132P11S4JE 
FRN132G116-41E 3/0X2(85X2) 

FRN160G11S/P11S4JE 4/02007 2X2) 
FRN200P11S4JE 
FRN200G11S4JE 300X2(152X2) 

F,G113?11S-4JE 350X2(177%2) 
FRN280G11S1P11S4JE 425(48) 500X2(253X2) 
FRN315G11S1P11S4JEr 300X21152X3) 
FRN355G11S1P11S4JE 400X3(203X3) 
FRN4000115/P11S4JE 500X3(253X3) 

FRN450P1154IE 600X3(304X3) 
FRN500P11S4JE 
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 r 

Compliance with UL/cUL standards [ Applicable to products with UL/cUL mark] 

'Suitable for use on a circuit capable or delivering not more than 5,000 mis symmetrical amperes,240V maximum 

for 22kW or less models, 100,000 rms symmetrical amperes, 230V maximum for 30kW or more models". rated for 

200V class Input. 
' Sutable for use on a dreuit capable or delivering not more than 5,000 rms symmetrical amperes, for 22kW or less 

models, 100,000 mis symmetrical amperes, for 30kW or more models, 480V maximum'. rated for 400V class Input. 

Use the following per supply bn the Inverter 

LCAUT ION 

Use the following power supply in the Inverter. 
Inverter type Maximum input voltage Input source current 

FRN0.2G 11 S-2 to FRN22G 11 S-2)E 
FRN5.5P11S -2 to FRN22P11S-21E AC240V 

Not more than 5,000 A (up to 22kW) 

Not more than 100,000 A 
(30kW or more ) 

FRN30G 11 S-2 to FRN90G 11 S2)E 
FRN30P11S2 to FRN110P11S21E AC230V 

FRN0.4G 11 S 4 to FRN22G 11 S 4JE 
FRN5.5P11 S-4 to FRN22P11 S-4JE AC480V 
FRN30G11S -4 to FRN400G11S -4JE 
FRN30P11S.4 to FRN500P11S.4JE 

General instructions 
Although figures in this manual may show the inverter with covers and safety screens removed for 
explanation purposes, do not operate the device until all such covers and screens have been 
replaced. 
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1. Before Using This Product 
1 -1 Receiving Inspections 
Unpack and check the product as explained below. 
If you have any questions about the product, contact the 

nearest Fuji sales office or your local distributor where 
you purchased the unit . 

=Check the ratings nameplate to confirm that the 
delivered 

product is the ordered one. 
TYPE : Inverter type 

30 Gß,1 S-4 * * Power supply voltage system 
.2-- 200V grade, 4-'400V grade 

* * : Nothing -Japan domestic 
JE Export 

Series name:G11S 
Nominal applied motor:30 30kW 
Product type: FRENIC5000 

SOURCE : Power rating 
OUTPUT : Output rating 
MASS : Mass (not indicated for products with 22kW or less) 
SER.No. : Serial number 

9 LHY12345R001 -11- 

FUJI 

FRN30G11S-4 

3PH 380-460V 0.2-400Hz 
45kVA 6M 150961 min 
29 
97HY12345R001 -1H 

Fuji Electric Co..LId. 

Ratings nameplate 

Product number (not indicated for products with 
22kW power or less) 

Production lot serial number 
Production month:l to9:January to September, 

X: October, Y: November, Z: December 
Production year Last digit of year (9-> 1999) 

®Check for damaged and/or missing parts upon delivery. 
®ln addition to the inverter unit and this manual, the package contains rubber bushing (for 

products with 22kW or léss) and a terminating resistor (1/2 W, 1200). This terminating resistors 
for products with 22kW or less is packed in a sack. The terminating resistors for products with 
30kW or more is connected to the control terminal of the inverter unit. This terminating resistor is 
required for RS485 communication. The terminating resistor need not be removed regardless of 
RS485 communication status. 

1 -2 Appearance 

Keypad panel 

Surface cover 

Warning sticker 

Mounting screws of surface cover 

t`a WARNING 
Ml.rl.um'.wnIWiry ....,....s... 
D..n1 n.s. i asr... 
saloon so». meta rrs.:. a mar 
Sees* ..IrW M.i 

St Nt 
i1Tfftl 
ILA 141111100111.. iM111141, ....l 
eser...i N.f 1tl19u. N.1 
-f41tlt ,.. .ttliZ[ 

Mounting screws 
of surface cover 

Keypad panel 

Surface cover 

Intermediate cover 

Ratings nameplate Warning sticker 

22kW or less 

LE WARNING m IWO 
p14 Or IN1UkY OR 

FILMIC 
MI. ii1.1 r 

mg Ór ÉIÉCiRIr51Zd áiïeèi ... w r r r... .m.. rr-.l.._e. 
t7,... al 1 . r.w/ Nr M h. 1r rX mg. . 

w....s1. 
IMMIi.,i 

W1 
... r1 ly.p. r,MIr .Viw.n.. R...N 

.1 v....... ..-.. w..i7ai: 

EhMlig 
1 -1 

Lifting holes 
(4 holes total) 

atings nameplate 

30kW or more 
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1-3 Handling the Product 
(1)Removing the surface cover 

For the Inverter of 22kW or less, loosen the mounting screws of the surface cover, then remove the cover 
by pulling the top (see Figure 1.3.1). 

.911:9i11 11= 

For the Inverter of 30kW or more, remove the mounting screws of the surface cover, then remove the surface 
cover. 

Mounting screws of 
surface cover 

Fla.1 -3-2 Removina the surface cover (for Inverter of 30kW or morel 
(2)Removing the keypad panel 

After removing the surface cover as explained in (1), loosen the mounting screws of the keypad panel and 
remove as shown in Figure 1.3.3. 

Mounting screws of 
keypad Panel 

Fia.1- 3- 3Removina the keypad panel 
Loosen the mounting screws of the keypad nel and remove usi the finger holds on the keypad panel case. 

W 

1 

11111\1 
kifil Keypad panel case 

Fia.1- 3-4Removina the keypad panel (for inverter of 30kW or morel 

Warning sticker 
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 1-4 Carrying 
Carry the product by the main unit. 
Do not carry the product while holding the cover or parts other than the main unit. 
Use a crane or hoist to carry a product equipped with hanging holes. 

1 -5 Storage 

Temporary storage of this product must meet those conditions listed in Table 1 -5-1. 
Table 1-6-1 Storace environment 

Item Specifications 
Ambient 

temperature -10 to +50 °C 
or freezing must not occur as a result of sudden 

temperature changes. Storage 
temperature 

-Condensation 
-25 to +65 

Relative humidity 5 to 95% ra.: 

Atmosphere Pollution degree 2 

Air pressure 
Operation/storage : 86 to 106 kPa 
Transport : 70 to 108 kPa 

Note1: The storage temperature applies only to short periods such as transport. 
Note2: As a large change in temperature within this humidity range may result in condensation or freezing, do 

not store where such temperature changes may occur. 
ODo not place this product directly on a floor. 

To store the product in an extreme environment, pack in vinyl sheet, etc. 
®If the product is stored in a high -humidity environment, insert a drying agent (e.g., silica gel) and 

ack the roduct in vin I sheet. 

If the product is to be stored for an extended period after purchase, the method of storage depends 
primarily on storage location. 
The general long -term storage method is as follows: 
®The above conditions for temporary storage must be satisfied. 

When the storage period exceeds three months, the upper limit of ambient temperature must be 
reduced to 30°C to prevent the deterioration of the electrolytic capacitors. 

®Pack the product thoroughly to eliminate exposure to moisture and include a drying agent to 
ensure a relative humidity of about 70% or less. 

®If the product is mounted on a unit or control panel and is left unused and exposed to the 
elements like moisture or dust (particularly on a construction site), remove the product and store in 
a suitable environment. 

OElectrolytic capacitors not provided with power for an extended period will deteriorate. Do not 
store electrolytic capacitors for one year or longer without providing power. 
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2. Installation and Connection 
2 -1 Operating Environment 
Install this product in a location that meets those conditions listed in Table 2 -1 -1 

Table 2 -1 -1 Operatina environment 
Item Specifications 

Location Indoor 
Ambient 

temperature 
-10 to +50 °C (For products of 22kW or less, the ventilating 
covers must be removed if ambient temperature exceeds +40 °C) 

Relative 
humid ity 

5 to 95% (No condensation) 

Atmospher 
e 

Pollution degree 2 

Air 
pressure 

88 to 108 kPa 

Vibration 3 mm : from 2 to less than 9 Hz , 9.8 m/s' : from 9 to less than 
20 Hz , 2 m/s2 : from 20 to less than 55 Hz 
(90kW or more :2 m/s2 : from 10 to less than 55Hz) 
1 m/s2 : from 55 to less than 200 Hz 

Left 

2 -2 Installation Method 

CD Securely fasten the product in an upright position on a solid 
structure such that FRENIC5000G11S is facing the front. 
Do not turn the product upside down or install in a horizontal 
position. 

Table 2 -1 -2 Output current reduction rate 
based on attitude 

Altitude Output current 
reduction rate 

1.00 
0.97 
0.95 
0.91 
0.88 

1000 m or lower 

1000 -1500m 
1500 -2000m 
2000 -2500m 
2500 -3000m 

Top f y 

Inverter 
FRN -G11S 

4--0 - 
X X 

Bottom y 
Fig. 2 -2 -1 

®As heat is generated during inverter operation, the spaces shown in Fig. 2 -2 -1 are required to 
ensure sufficient cooling. As heat radiates upward, do not install the product beneath a device 
sensitive to heat. 

® As the heat sink may reach a temperature of 90 °C during inverter operation, ensure that the 
material surrounding the product can withstand this temperature. 

G11 S 220kW 
1211S 280kW or less: 
Gap Y > =100mm 

G11 S 280Kw 
1211S 315Kw or more: 
Gap Y> 150mm 

Right 

22kW or less : 

Gap X can be 0. 
(side-by-side 
Installation) 

3okW or more : 

Gap X > =50mm 

A, WARNING I Install this product on nonflammable material such as metal. 

® When installing this product in a control panel, consider ventilation to prevent ambient temperature 
of the inverter from exceeding the specified value. Do not install the product in an area from 
which heat cannot be sufficiently released. 

® If two or more inverters must be installed in the same device or 
control panel, arrange the units horizontally to minimize the 
effect of heat. If two or more inverters must be installed 
vertically, place an insulated plate between the inverters to 
minimize the effect of heat. 

® When shipped from the factory, inverters are internal cooling 
type inside panel. An inverter of 22kW or less can be 
converted to an external cooling type simply by adding an 
optional mounting adapter. An inverter of 30kW or more can 
be converted simply by moving mounting adapter. 
In an external cooling system, a heat sink radiating about 70% 
of total inverter heat (total loss) can be placed outside the 
device or control panel. 
Ensure that heat sink surfaces are kept free of foreign matter 

f 

Internal 
radiation 

(%) 

Internal air supply 

External 

Ì` radiation (70 %) 

cooling fan 

Heat sink 

air supply 

kdsrtw 
fan 

T T 
External 

Fig.2 -2 -2 External cooling system (lint, moist dust particles etc.). 

WARNING 

In case of external cooling system, cover the inverter rear side in order not to 
touch the main capacitor and braking resistor. Electric shock may result. 
' Ensure that the inverter and heat sink surfaces are kept free of foreign matter 
such as lint, paper dust, small chips of wood or metal, and dust. 
Fire or accident may result. 
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An inverter of 30kW or more can be converted to an external cooling type simply by moving upper 
and lower mounting brackets as shown in Fig. 2 -2 -3. Remove the bracket screws, move the 
brackets, then secure the brackets using the case mounting screws except in some inverter type. 
(The bracket screws are no longer required after changing the bracket mounting position.) 

Quantity and size mounting screw 

® WARNING 

Only use specified 
screws, 
as fire or accident may 
result. 

Bracket s 

Case mounting screws 

Voltage 
series 

Inverter type 
Bracket 
scfews 

Cass mounting 
acrewa 

200V 

FRN30G11S-2JEtoFRN55G113-2JE 
FRN30P11S-2JE to FRN75P11S-2JE 

5(M6X20) 5(M5X16) 

FRN75G11S-2JE,FRN90P11S-2JE 7(M6X20) 5(M5X16) 
FRN90G11SßJE,FRN11l)P11S-2JE 6(M8X20) 8(M5X18) 

400V 

FRN30G11S-4JEtoFRN75G11S-4lE 
FRN30P11S4JE to FRN90P11S4JE 

5(M6X20) 5(M5X16) 

FRN 11S-4JE to FRN132P11S4JE N1ÓP 
7(M8X20) 5(M5X16p1 

FRN132G11S-4JEtoFRN180G11S-4JE 
FRN180P11 S-4JE to FRN200P11 SJE (M8X20) 7(M5X16) 

FRN200011S-4JEtoFRN220G11S-4JE 
FRN220P11S-4JE to FRN280P11S-4JE 

6(M6X20) B(MSX18)'1 

FRN280011S-4JE to FRN315G11S-4JE *3 
FRN315P11SJEtoFRN400P11S-4JE 8(M8X20) .2 
FRN355G11S-4JE to FRN400G11S-4JE -3 
FRN450P11 S-4JE to FRN500P11 S-4JE *3 M8X20 B 

( ) 

Mounting 
bracket 

Mounting 
bracket 

Fig.2-2-3 

*1 Secure the brackets changing the 
screws, size:MS, Iength:20mm. 

*2 Secure the brackets using the 
brackets screws. 

*3 Do not use the bottom brackets 
In the bottom face Installation. 

® For inverters of 22kW or less, remove the ventilating covers if ambient temperature exceeds +40°C. 
(1) Removing the ventilating covers 

One ventilating cover is mounted on top of the inverter and two or three are mounted at the 
bottom. Remove the surface cover, then remove ventilating covers by popping out the cover 
inserts as shown in Fig. 2 -2-4. 

Fig. 2 -2-4 Removing the ventilating cover 
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 2 -3 Connection 

Remove the surface cover before connecting the terminal blocks as follows. 

2 -3-1 Basic connection 

© Always connect power to the L1 /R, L2/S, and L3/T main circuit power terminals of the inverter. 
Connecting power to another terminal will damage the inverter. Check that the power voltage is 

within the maximum allowable voltage marked on the nameplate, etc. 
© Always ground the ground terminal to prevent disasters such as fire or electric shock and to 

minimize noise. 
©Use a reliable crimp terminal for connection between a terminal and a cable. 
O After terminating the connection (wiring), confirm the following: 

a. Confirm that the connection is correct. 
b. Confirm that all necessary connections have been made. 
c. Confirm that there is no short- circuit or ground fault between terminals and cables. 

® Connection modification after power -on 
The smoothing capacitor in the direct current portion of the main circuit cannot be discharged 

immediately after the power is turned off. To ensure safety, use a multimeter to check that the 
voltage of the direct current (DC) is lowered to the safety range (25V DC or less) after the charge 
lamp goes off. Also, confirm that the voltage is zero before short- circuiting. The residual voltage 
(electric charge) may causesparks. 

WARNING 

Always connect a ground wire. 
Electric shock or fire may result. 

Ensure that a licensed specialist performs all wiring works. 
Confirm that the power is turned off (open) before commencing wiring 

operations. 
Electrical shock may result. 
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Basic connection diagram 
FRENIC5000G11S 11kW or more 
FRENIC5000P11S 15kW or more 

Waded row 4.1 tnlr 
D1rtN 

ae.l n...twrtr nde. wbd.. 
(RCaI 

Pbd.ar tlppb/) 
11.r 

200-220V 
$0,110111 

se 
31WTo 

2e0+A0V 
50/0011. 

(N7 

Dor.ACTed 
OCR (.23.4 

onEmrt smarm swarm (.m SW 

(u) 

Mreoa 
Input 

Amen, wood 
prow rook DM TO) 

c..ad.:w.r 

o 

CE:i1ED D 

Woo .1M Ik ' IM 
0 so *MOO 

e sorb b br.1mo lloi la .1w110. ow. , cog 
1..1.1(12)- Iln Vtl o w 1. 

Owed ima 
11d-!12W1 

r.r.w1.v.r. 

o)dtal Saw 

W.§ berme 
Mar yaw.) 

4m 

red 

re% 

SO 2s .trr C7 

--r._ 
1T 

Fig. 2-3-1 

2-4 

FRENIC5000G11S 7.5kW or less 
FRENIC5000P11S 11kW or less 

Notes: 
1. Common terminals [11), (CM), 
and <CME> of the control circuit 
are insulated Independently. 
2. The following .options support 

the inverters: 

Inverter 

models 
Item 

FRN301311S,2 to FRN.OG11S-2 
FRN30011S-4 b FRN400011S4 
FRN30P11S,2 to FRN110G11S-2 
FRN30P11S4 to FRN500P11S4 

Power fada 
correcting DC 
reactor (OCR) 

(55kW or loss) 

- Option (separate ) 

. Remove the jumper between Pt and P( 
before cannsdlrlp the DCR 
(75kW or mono) 

. Provided standard (womb Installation) 
- Always connect this DCR 

alb, newt 

Tomier.14 

1 Use an inverter with the rated 
matching voltage tir supply voltage. 

2 Option. Use as required. 
3 Use this peripheral device when 

necessary. 
4 To use the power -factor correcting 
Cat 

remove the Jumper ('9) between P1 and 
P( +). For inverters of 75kW or more, the 
jumper is not connected between P1 and 

5 To conned ed the external braking resistor 

(`Y`104 
- Always use with the braking unit (option) 
(6). (311S: 11 kW or more.) 
- Disconnect the jumper between P( +) and 

DB of the kdefnal resistor (1). P( +) Must 

be insulated from DB. (G11S: 7.5kW or 
less) 

9 Conned the braking unit (option) to the 
P(+) - N(- ).Correct auxiYary terminals [1) 

and [2) by confirming polarities according 
to 

the figue. 
7 This terminal Is provided as standard for 

the inverters of 1.5kW or more. 
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2 -3 -2 Connecting the main circuit and ground terminals 
Table 2 -3-1 Functions of main circuit terminals and ground terminals 

Symbol Terminal name Description 

L1 /R,L2/S,L3/T Main circuit power. 
terminal 

Connects a.3-phase power supply. 

U,V,W Inverter output terminal Connects a 3 -phase motor. 
R0,T0 Auxiliary control -power 

input terminal 
Connects a backup AC power supply to the control 
circuit. (Not supported for inverter of 0.75kW or 
less) 

p1,P( +) DC reactor connecting terminal Connects the optional power -factor correcting DC reactor. 
P( +),DB External braking resistor 

connecting terminal 
Connects the optional external braking resistor. 
(For inverter of 7.5kW or less) 

P( +),N( -) DC link circuit terminal Supplies DC link circuit voltage to the external 
braking unit (option) or power regeneration unit 
(option). 

o G Inverter ground terminal Grounds the inverter chassis (case) to the earth. 

(11 Main circuit Dower terminals (L1 /R. 1.2/S. L3/T1 
O Connect these terminals to the power supply via a molded -case circuit breaker or earth -leakage 

circuit breaker for circuit (wiring) protection. Phase - sequence matching is unnecessary. 
m To ensure safety, a magnetic contactor should be connected to disconnect the inverter from the 

power supply when the inverter protective function activates. 
® Use control circuit terminal FWD /REV or the RUN/STOP key on the keypad panel to start or stop 

the inverter. The main circuit power should be used to start or stop the inverter only if absolutely 
necessary and then should not be used more than once every hour. 

O Do not connect these terminals to a single -phase power supply. 
(2) Inverter output terminal (U, V, W) 
O Connect these terminals to a 3 -phase motor in the correct phase- sequence. If the direction of 

motor rotation is incorrect, exchange any two of the U, V, and W phases. 
® Do not connect a phase -advance capacitor or surge absorber to inverter output. 
m If the cable from the inverter to the motor is very long, a high -frequency current may be generated 

by stray capacitance between the cables and result in an overcurrent trip of the inverter, an 
increase in leakage current, or a reduction in current indication precision. To prevent this, the 
cable must not exceed 50 meters (for 3.7kW or less) or 100 meters (for 5.5kW or more). 
If the cable must be Iona. connect an optional output circuit filter (OFL filter) 

Without output circuit filter connected With output circuit filter connected 
OFL filter 

Inverter 

L1 + 12 = 
or less 

_- L1 Inverter 
L1 0 

5m or less e 
400m To drive two or more motors via an OFL 

filter, the total length of cable to these motors 
must not exceed 400 meters. 

L1 + L2 = 50 m or less (3.7 ' or less) 
100m or less (5.5kW or more) 

To drive two or more motors. the total length of able to 
these motors must not exceed 50 meters (for 3.7kW or 
less) or 'CO meters (for 5.5kW or more). 

ote: When a motor protective thermal OIL relay is inserted between the inverter and the motor, the 
thermal OIL relay may malfunction (particularly in the 400V series) even when the cable length is 
50 meters or less. To resolve, insert an OFL filter or reduce the carrier frequency of the inverter 
operation noise. (Use function code "F26 Motor sound".) 

Driving 400V series motor by inverter 
When a motor is driven by a PWM -type inverter, the motor terminals may be subject to surge voltage 
generated by inverter element switching. When the cable of the motor (the 400V series motor, in 
particular) is particularly long, surge voltage will deteriorate motor insulation. To prevent this when 
driving the 400V series motor using the inverter, ensure one of the following: 
O Use a well- insulated motor. (Fuji Electric's standard motors are well insulated.) 
O Conned an optional OFL filter to the output terminal of the inverter. 

Minimize the length of the cable between the inverter and the motor (10 to 20 meters or less). 

2 -5 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 194 of 315



 

(3) Auxiliary control -power input terminals (RO and TO) 

The inverter operates even if power is not provided Noise magnetic 

to these terminals MCCB 

Rm.' 

contactor 

1414 If a protective circuit operates and the magnetic ' 
N I contactor on the inverter power side is opened (off), sag* -- 

the inverter control circuit power, the alarm output -. Mills 145 (30A, B, and C), and the keypad panel display . 

goes off. To prevent this, the same AC power as 
'j 

the main circuit AC power must be supplied (as 
auxiliary control power) to the auxiliary L1111: control -power input terminals (RO and TO). 

DTo ensure effective noise reduction when using a 
radio noise filter, the output power from the filter 
must go to the auxiliary control-power input Fig.2-3-2 Connecting the awl iary control -power input terminals 

terminals. If these terminals are connected to the 
input side of the filter, the noise reduction effect 
deteriorates. 

PI P(+) 

[matter 
control poem 

(4) DC reactor connecting terminals (P1 and P( +)) 
1 Before connecting a power -factor correcting DC reactor 

(optional) to these terminals, remove the factory- installed 
P P 

1 

jumper. 
If a DC reactor is not used, do not remove the jumper. 

Note:For inverter of 75kW or more, the DC reactor is provided as a 
separate standard component and should always be 
connected to the terminals. 

Inverter 

(5) External braking -resistor connecting terminals (P(+) and DB) 
(G11S: 7.5kW or less) 

For the G11S of 7.5kW or less, a built -in braking resistor is connected to terminals P( +) and DB. 
If this braking resistor does not provide sufficient thermal capacity (e.g., in highly repetitive 
operation or heavy inertia load operation), an external braking resistor (option) must be mounted to 
improve braking performance. oc reactor Earful a ,awor (DS) 

O Remove the built-in braking resistor from terminals P( +) and (DCR) 

DB. Insulate the resistor -removed terminals with adhesive 22 

insulation tape, eta l 

® Connect terminals P( +) and DB of the external braking c- ° c -- 1. 

resistor to terminals P( +) and DB of the inverter. 
The wiring (cables twisted or otherwise) should not exceed 5 

meters. 

DCR 

Fig. 2 -3-3 

(6) DC link circuit terminals (P( +) and N( -)) 
The G11S inverter of 11kW or more does not contain a 
drive circuit for the braking resistor. To improve braking 
performance, an external braking unit (option) and an 
external braking resistor (option) must be installed. 

O Conned terminals P( +) and N( -) of the braking unit to 
terminals P( +) and N( -) of the inverter.The wiring (cables 
twisted or otherwise) should not exceed 5 meters. 

® Connect terminals P( +) and DB of the braking resistor to 
terminals P( +) and DB of the braking unit. 
The wiring (cables twisted or otherwise) should not exceed 
10 meters.When terminals P( +) and N( -) of the inverter are 
not used, leave terminals open. If P( +) is connected to 
N( -) or the braking resistor is connected directly, the 
resistor will break. 

® Auxiliary contacts 1 and 2 of the braking unit have polarity. 
To connect the power regeneration unit, refer to the "Power 
Regeneration Unit Instruction Manual . 

2 -6 

Fig. 2-3-4 Connection 
(G11S : 7.5kW or less) 

Eternal Waldorf regale (D8) 

2i 

Fig. 2-3-5 Connection 
(G11S: 11kW or more) 
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(7) Inverter ground terminal 
To ensure safety and noise reduction, always ground the inverter ground terminal . Also, metal 
frames of electrical equipment must be grounded as specified in the Electric Facility Technical 
Standard. 
The connection procedure is as follows: 
O Ground metal frames to a ground terminal (Ground resistance: 100 or less). 
9 Use a suitable cable (short and thick) to connect the inverter system to the ground terminal. 

(8) Auxiliary power switching connector (CN UX) (for inverter of 30kW or more) 
When an inverter of 30kW or more requires a main circuit power voltage as unlisted in Table 2 -3-2, 
disconnect auxiliary power switching connector CN UX from U2 and connect to U1. For the 
switching method, see Fig. 2 -3-8 

Table 2 -3-2 Main circuit power voltage requiring auxiliary power switching connector switching 

Frequency IHz] 

50 
60 

Power voltage range 
[VAC] 

380 - 398 
380 -430 

CAUTION 

Check that the number of phases and rated voltage of this product match those of the 
AC power supply. 
Do not conned the AC power supply to the output terminals (U, V, W). 

Injury may result. 
Do not connect a braking resistor directly to the DC terminals (P[ +] and NI -D. 

Fire may result. 

(9) Fan power switching connector (CN RXTX) (for inverter of 30kW or more) 

MIS without options supports DC power input via DC common connection by connecting the power 
regeneration converter (RHC series) as shown in Fig. 2 -3-7. 
For details, refer to technical documentation. 
The inverter of 30kW or more contains an AC- powered component (e.g., AC cooling fan). 
To use the inverter using DC power input, switch the fan power switching connector (CN RTXT) 
inside the inverter to the RO-TO side and provide AC power to the RO and TO terminals. (See Fig. 
2 -3-6.) 
For the switching method, see Fig. 2 -3-8. 

Note: 
In the standard state, the fan power switching connector (CN RXTX) is connected to the L1/R -L3/T side. 
When DC power input is not used, do not switch this connector. 
The same AC voltage as the main circuit power voltage must be supplied to the auxiliary control -power 
input terminals (RO and TO). If not supplied, the fan does not rotate and the inverter will overheat (OH1). 
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30kW or more 
krona 

Jumper (not supplied for inverter of 13&W or Tore) r 

nv 
When aritdwd to DC power input mode 

Fig. 2 -3-6 Fan power switching 

Fig. 2 -3-7 Example of connection by combination with power regeneration 
converter 

Note: 
To connect the power regeneration converter to an inverter of 22kW or less, do not connect the 
power supply directly to the auxiliary control -power input terminals (RO and TO) of the inverter. 
However, if such a connection is required, insulate these input terminals from the main power of the 
power regeneration converter with an insulation transformer.The connection example of a power 
regeneration unit is provided in the `Power Regeneration Unit Instruction Manuar. 
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The switching connectors are mounted on the power PCB 
above the control PCB as shown on the right. 

\ i 

CNUX 

Note: 
To remove a connector, unlock the connector (using the 
locking mechanism) and pull.To mount a connector, push the 
connector until it click locks. 

<Enlarged view of part A> 
lál.l 

UD Oi7 

<Oblique view of part A> 

CN UX (red) 

CNUX : 

CNRXTX: 

LEI 

L1/R-L3/T 

Factory shipment status 

FRN30011 S-2JE b FRN55G11 S-7JEIFRN30P11 s-?JE to FRN75P11 S2JE 
FR1430011 S41 to FRN110G11 S4IE/FRN30P11S4lE to FRN132P11S4IE 

Auditor caombolvower 
input wmMl 

FRN7SGIIS-21E b FRN90G11S2JFJFRN9OP11S-2JE b FRN110P11SßJE 
FRN132G11 S4I b FRN000011 S41E/FRN160P11S41E b FRNSOOPI1 S41E 

When shipped from the factory. CN UX is connected to the 

side and CN RXTX is connected to the L1/R -L3/T side. 

Connector removal 

Fig. 2-3-8 Power switching connectors (only for 30kW or more) 

2 -9 

El 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 198 of 315



 

2-3-3 Connecting the control terminals 
Table 2-3-3 lists the functions of the control circuit terminals. A control circuit terminal should be 
connected according to the setting of its functions. 

Table 2 -3-3 

Classification 
Terminal 
symbol 

Terminal name Function 

Analog input 

. 

13 Potentiometer power 
supply 

Used for +10V DC power supply for frequency setting POT 
(variable resistor of 1 to 5k62) 

12 Voltage input 

. 

m Frequency is set according to the analog input voltage supplied 
from an external circuit. 

- 0 to +10V DC/0 to 100% 
- Reversible operation using positive and negative signals: 

0 to +/- 10V DC/0 to 100% 
- Reverse operation: +10 to OV DC/0 to 100% 

® The feedback signal for PID control is Input. 
2 The analog input value from the external circuit is used for 

torque control. (P11S does not support this function.) 
Input resistance: 22 Id) 

Cl Current input co Frequency is set according to the analog input current supplied 
from an external circuit. 

- 4 to 20mA DC/0 to 100% 
- Reverse operation: 20 to 4mA DC/0 to 100% 

3; The feedback signal for PID control is input. 
3 PTC thermistor input 

Input resistance: 2500 

11 Analog input common Common terminal for analog input signals 

Digital input 

FWD Forward operation/stop 
command 

Used for forward operation (when FWD-CM is on) or deceleration 
and stop (when FWD-CM is off) 

REV Reverse operation/stop 
command 

Used for reverse operation (when REV -CM is on) or deceleration 
and stop (when REV -CM is off) 

X1 Digital input 1 The coast -to -stop command, external alarm, alarm reset, 
multistep frequency selection, and other functions (from an 
external circuit) can be assigned to terminals X1 to X9. For 
details, see "Setting the Terminal Functions E01 to E09' in Section 
5 2, "Details of Each Function." <Specifications of digital input 

X2 Digital input 2 

X3 Digital input 3 

X4 Digital input 4 9 p 

X5 Digital input 5 circuit 
Item wit Mt riot 

X6 Digital input 8 
Operating 
voltage 

I ON level 2V - 2V 
X7 Digital input 7 I OFF level 22V 24V 27V 
X8 Digital input 8 Operating current at ON level - 32M 451M 

X9 Digital input 9 Allowable leakage current al OFF level - - 0.5rM 

PLC 

.24V 

O 
1 

IBM I E0 na REV Co - - 

Xt -X9 : 

Ca Q m 

CM Common terminal Common terminal for Digital input and FMP terminals 

PLC PLC signal power Used to connect power supply for PLC output signals (rated 
voltage 24 (22 to 27)V DC) at source logic operation. 

Analog output 

FMA 
(11: 
Common 
terminait 

Analog monitor Outputs monitor signal using analog DC voltage 0 to +10V DC. 
The meaning of this signal is one of the following: 
- Output frequency (before slip compensation) - Power cawniplion 
- Output frequency (alter slip compensation) - PID feedback value 
- Output current PG feedback velue 
- Output voltage - DC link circuit voltage 
-'Output torque - Universal AO 
- Load factor 

Connectable impedance: 5kO minimum 
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Pulse output 

FMP 
(CM: 
Common 
terminal) 

Frequency monitor 
(pulse waveform output) 

Outputs a monitor signal using the pulse waveform. 
This signal has the same function as the FMA signal. 

Y1 Transistor output 1 A running signal, frequency equivalence signal, overload early 
warning signal, and other signals from the inverter are output (as 
transistor output) to arbitrary ports. For details, see "Setting the 
Terminal Functions E20 to E23" in Section 5.2. "Details of Each 
Function." Y2 Transistor output 2 

Y3 Transistor output 3 
<Specifications of transistor output circuit> 

Y4 Transistor output 4 Item trim Ma war 
Operating ON level - 2V 3V 
voltage I OFF level - 24V 27V 
Maximum load current at ON level - - 50mA 

Leakage current at OFF level - - 0.1mÁ 

Transistor 
output 

I 

Y1 Y4Ó 

11 

dE0 

28 -30V , 

CME Transistor output Common terminal for transistor output signals 
common This terminal is insulated from terminals [CM] and [111 

30A,30B, Alarm output for any fault If the inverter is stopped by an alarm (protective function), the 
30C alarm signal is output from the relay contact output terminal 

(1SPDT). 
Contact rating: 48V DC, 0.5A 
An excitation mode (excitation at alarm occurrence or at normal 

Relay output operation) can be seleded. 

YSA,Y5C Multipurpose- signal relay These signals can be output similar to the Y1 to Y4 signals above. 
output The contact rating for any fault is the same as that of the alarm 

output above. 
An excitation mode (excitation at alarm occurrence or at normal 
operation) can be selected. 

DX +,DX- RS485 communication Input -output signal terminals for RS485 communication. UP to 

Input- output 31.inverters can be connected using the daisy chain method. 

Communicadon SD Communication -cable Terminal for connecting the shield of a cable. The terminal is 

shield connection 
terminal 

electrically floating. 

(1) Analog input terminals (13, 12, Cl, and 11) 

(DThese terminals receive weak analog signals that may be 
affected by external noise. The cables must be as short 
as possible (20 meters or less), must be shielded, and 
must be grounded in principle. If the cables are affected 
by external induction noise, the shielding effect may be 
improved by connecting the shield to terminal [111. 

If contacts must be connected to these circuits, twin 
(bifurcated type) contacts for handling weak signals must be 
used. A contact must not be connected to terminal [1 1]. 

(3) If an external analog signal output device is connected to 
these terminals, it may malfunction as a result of inverter 
noise .To prevent malfunction, connect a ferrite core or 
capacitor to the external analog signal output device. 

VR 
1k b 90 

Same-phase 
through-come:bon 
or muNpla wkákg 
(2 or 3 times) 

0.022uF Ferrite 

50V 

2 -11 Fig. 2 -3-10 Example of noise prevention 

12 

11 

Inverter 
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(2) Digital input terminals (FWD, REV, X1 to X9 and CM) 
O Digital input terminals (e.g., FWD, REV, X1 to X9) are 

generally turned on or off by connecting or disconnecting 
the line to or from the CM terminal. If Digital input terminals 
are turned on or off by switching the open collector output 
of PLC using an external power supply, a resulting bypass 
circuit may cause the inverter to malfunction. 
To prevent a malfunction, 
connect the PLC terminal as 
shown in Fig. 2 -3 -11. 

O When using a contact input, a relay having highly reliable 
contact must be used. 

Example: Fuji Electric Control Relay : HH54PW 

(3) Transistor output terminals (Y1 to Y4, CME) 
O To connect a control relay, connect a surge absorbing diode 

to both ends of its exciting coil. 

Programmable 
logic controller 

Fig. 2 -3-11 
Connection for External power supply 

(4) Others 
O To prevent a malfunction as a result of noise, control terminal cables must be placed as far as 

possible from the main circuit cables. 
O The control cables inside the inverter must be secured to prevent direct contact with live 

section 
(e.g., main -circuit terminal block) of the main circuit. 

WARNING 

Control lines generally do not have enhanced insulation. If the insulation of a 
control line is damaged, the control signals may be exposed to high voltage in 
the main circuit. The Low Voltage Directive in Europe also restricts the exposure 
to high voltage. 
Electric shock may result 

1 CAUTION 
The inverter, motor, and cables generate noise. 
Check that the ambient sensors and devices do not malfunction. 
Accident may result. 

(5) Wiring of control circuit 
(5)-1 FRN30G11S -2 to FRN55G11S -2, FRN30P11S -2 to FRN75P11S -2 

FRN30G11S -4 to FRN110G11S -4, FRN30P11S -4 to FRN132P11S -4 
O Pull out the control circuit wiring along the left panel as shown in Fig. 2 -3-12. 
O Secure the cable to cable binding hole A (on the left wall of the main circuit terminal block) using a 

cable -tie (e.g., Insulock). The cable -tie must not exceed 3.5 mm in width and 1.5 mm in thickness. 
When the optional PC board is mounted, the signal lines must be secured to cable binding holeB. 

Cable ties 

Wiring 

Cable binding 
hole B 

Wiring of control 
circuit 

Control terminal 

Fig. 2 -3 -12 The wiring route of the control circuit 
2 -12 

Cable binding 
hole A 

Fig. 2-3 -13 The securing positions of the 
control- circuit line of inverter 
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(5 )-2 FRN132G11S -4JE to FRN160G11S -4JE, FRN160P11S -4JE to FRN200P11S -4JE 

©As shown in Fig. 2 -3-14, pull out the cables along the left panel 
®Secure cables to holes of cable -tie holder (on the way of wiring) using cable -ties (e.g., Insulok). The 

cable -ties must not exceed 3.8mm in width and 1.5mm in thickness. 

Wiring of the 

control unit Cable -ties 
Wring 

Terminal 

Left panel 

//1 

Cable -tie 

holders 

Fig. 2-3 -14 The wiring route of the control unit Fig. 2-3-15 The securing points of the cables 

(5 )-3 FRN75G11S -2.1E to FRN90G11S -2JE, FRN90P1IS -2JE to FRN11OP11S -2JE 
FRN200G11S-4JE to FRN220G11S -4JE, FRN220P11S -4JE to FRN280P11S -4JE 

(DAs shown in Fig. 2 -3-16, pull out the cables along the left panel 
©Secure cables to holes of cable -tie holder (on the way of wiring) using cable -ties (e.g., Insulok). The 

cable -ties must not exceed 3.8mm in width and 1.5mm in thickness. 

Wiring of the 

control unit 

Fig. 2 -3-16 The wiring route of the control unit Fig. 2-3-17 The securing points of the cables 

(5)-4 FRN280G11S -4JE to FRN400G11S -4JE, FRN315P11S -4JE to FRN500P11S -4JE 
(As shown in Fig. 2 -3 -16, pull out the cables along the left panel 
®Secure cables using the coating Gip above the main circuit terminal :LI/R. 
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2 -3-4 Terminal arrangement 
(1)Main circuit terminals 
FRN0.2 to 0.75G11S -2JE 
FRN0.4 to 0.75G11S -4JE Screw size M3.5 

L1IRIL2/SIL3IT1 DB 
I 

P1 1P(+)11 NO I U I V I W 

Screw size M3.5 ' 

FRN75G11 S-2/FRN90P11 S-2JE 

Screw size PM 
RO TO 

Screw size G: G G M10 
other terminals : M12 

FRN1.5 to 3.7G11S-2JE 
FRN1.5 to 3.7G11S-2JE 

Screw size M3.5 
R01T0 

1.1IR¡t2JSI L3/T1 DWI N(-) I U I V I Vryii 

Screw size M4 

FRN90G11 S-2/ FRN110P11 S-2JE 
FRN132 to 220G11S- 4/FRN100 to 280P11S -4JE 

Screw size 114 
RO TO 

r s 

e 
I P1l 

Ï 1(Pl;'I 

Screw size G: M10 
other terminals : M12 

FRN5.5 to 7.5G11S-2JE/ FRN5.5 to 11P11S-2JE 
FRN5.5 to 7.5G11S-4JE/ FRN5.5 to 11P11S-4JE 

LROITo Screw size M3.5 

L1IRIL2/S1L3/T1 DB I P1 IP(+)I N( ) j U I V I W 

Screw size M5 

FRN280 to 315G11S- 4JE/FRN315 to 400P11S -4JE 
Screw size 1444 Saw ales G : M10 

ESN ether terminals : M12 

vr P1 [ u F v [n 
1/R L3/7 .1/1 J J 

G G 
=OE N(-) N(-) 

FRN11 to 22G11S-2 JE/ FRN15 to 22P11S-2JE 
FRN11 to 22G11S-4 JE/ FRN15 to 22P11S-4JE 

Screw size M3.5 R0170 

L1IR1L2/Sjt.3/TI DB I P1 1P(+)1 W 

irScrew size M8 

FRN355 to 400G11S- 4JE/FRN450 to 500P11S -4JE 
Screw size M4 

IA Iw Fra P1 

LI/RI WSI LA Pl 

Siam size G M10 
ether terminals M12 

P (+) N (-) 

(+) N(-)I 

e G 

FRN30G11S-2JE/ FRN30 to 37P11S-2JE 
FRN30 to 55G11S-4JE/ FRN30 to T5P11 S-4JE 

Screw size M4 

ROTO IIVIWI U 

Ium f Lys L3/r P1 IIP(+)1 N(-) 

G 

e 
G 

Screw size 118 

FRN37 to 55G11S-2JFJ FRN45 to 75P11S-2JE 
FRN75 to 110G11S-4JE/FRN90 to 132P11S-4JE 

Screw size M4 

ROTO IUIVI 
P1 Ium Lys IIr (+) 

G 
e 

G 

NOI. 

Screw size G: M8 
other terminals: M10 

(2) Control circuit terminals 

2 -14 

30C 
3011 

Y5C 
30B 

74 
Y5A 

Y2 
Y3 

CME 
71 

11 
Cl 

12 
FMA 

13 
FMP 

CM 
PLC 

FWD 
X1 

REV 
X2 

CM 
X3 

X7 
X4 

Xe 
ers 

X9 
Xe 

DXB 

DXA 

SD 

Screw size M3 
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2 -3 -5 Applicable equipment and wire size for main circuit 

m oi o 
o. 
°- Sc P-. m- 0` 

ó 
$ E Wetter type 

FuseVIDCB 

cured rating [A 
Tightening torque 

Mml liaoomnerded wire size [mt 

Wth 
DCR 

WMhorl 

OCR 

^. 

Z 
M ó 
-3 = E> 

11 a. 

G 
1- 

re 
c 
° 

l.1/RL7/Sl3/T G 
3 
> 

H 

°rr 

á 
á 

Z 
p 

á 

ó 
Wgh 

OCR 

WMho1! 

DCR 

Q2FRN42G11S2JE 5. 5 

Q4 FRI434G11S2JE 5 5 1.2 - - 
Q75 FRN075G11S2JE 5 10 2 2 2 2 2 2 

1.5 FRN1.5G11S2E 10 15 

22 FRN22G11S2E 10 15 1.8 
3.7 FR143.7G11S2JE 20 30 

' 
3.5 

5.5 FRN5.5P11S-2E 30 40 5,5 3.5 
5.5 FRN5.5G11S-2E 
7.5 FRNT.5P11S-2E 40 80 15 3:5 8 as 35 55 
7.5 FRN7.5G11S2E 25 
11 FRN11P11S2JE 50 100 5.5 14 5.5 55 8 Q 2 

E 11 FRN11G11S2E to0.75 
15 FRN15P11S2,E 75 12s 8 2z 8 1a 

15 FRN15G11S2E á 5.8 
> 18.5 FRN18.5P11S2JÉ 100 150 

8 18.5 FRN18.5G11S-2JE 14 38 8 14 22 
22 FRN@P11S-2E 100 175 

22 FRN22G11S 2.E 1.2 0.7 
30 FWYdOP11S2E 150 200 13.5 
30 FRN30GI1S2,E 38 80 22 38 38 
37 FRN37P11S2JE 175 250 
37 FRN37G11S2E 2 60 á5 
45 FRN45P11S2 E 200 300 eo 100 8O to 
45 FRN45G11S2JE 27 13.5 5.5 5.5 
55 FRN55P11S2JE 250 350 100 
55 FYäN55G11S-22E 100 38 100 
75 FR1475P11S2E 350 - 100X2 
75 FRNA5611S2JÉ 1 8 
90 FR1490P11SZE 400 - - 
90 FR1430311S2E 48 27 150 150 200 

110 FRN110P11S2JE 500 - 14 
200 750 

Note: The type of wire is 75°C 600V Grade heat -resistant polyvinyl chloride insulated wires (HIV). 
The above -mentioned wire size are the recommended size under the condition of the ambient 
temperature 50 °C or lower. 
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Applicable equipment and wire size for main circuit 

á Ei 
V 6 II 
$ E Inverter type 

FusdNCCB - 
arrertratfng[A 

Tigrterirgtoque 
jMml Recommended sire sze[mm2` 

vutt, 
DCR 

Without 
OCR 

= 

- 
); ñ 

J 7 ri. 
® G er 

L1R,L275L3T 

OG j g D.+ 

ñ 

. 
z 
ó 
« 
á 

Ti 
1 
Ú 

vmn, 

DCR 

vdtl,ou 
t 

> 
v. 

m 

in 

Q4 Fl7Np:4G11S4JE 5 5 12 - 

Q7 

2 2 2 2 

- 

2 2 

Q 2 

to 0.75 

Q75 FRN275G11S4JE 5 5 
1.5 FRN1.5G11S41E 5 10 

1.8 

1.2 

2 

2 

to 

5.5 

22 FRN22311S4JE 10 15 

a7 FRN3:7G11S4JE 10 15 

5.5 FRN5.5P11S4JE 15 

20 

20 

30 a5 
5.5 FRN5.5G11S4JE 

FRN7.5P11SdJÉ 7.5 

7.5 FRN7.5G11S4JE 
11 FRN11P11S4JE 30 40 5.5 a5 
11 FRN11G11S4JE 

5.8 
1 

15 FRN15P11S4.1E 40 50 3.5 B 3.5 as 5,5 

15 FF8415G11341E 
18.51Fli18.5P11S4JE 40 80 

5.5 14 5.5 5,5 8 18.5 FRN18.5G11S41E 
22\FRN22P11S4JE 50 75 

22 FIáJ?2f'11S4JE 8 

3qFF2K30P11S4JE 75 100 

1a5 

8 
22 

14 

14 

14 

30 FRN30C'11S4,1E 
37 FRIJ37P11S4JE 100 125 14 

22 3i FRN37G11S4JE 
45\FRN45P11S4JE 100 150 

22 

38 22 
45 FRlJ95Ca11S4JE 

FRN55P11S41E 55 125 

"7n----7- 
175 60 38 38 

55'FF7N56G11S-4JE 
FRN75P11S4JE 75 38 

80 80 75 F1î175G11S4JE 
FRPBOP11S4JE 

27 

1a5 
DO 200 - 

80 90 FRNBOf'11S4JE 

27 

as 
110 FR4110P11S4JE 725 - 

22 100 

100 

1101FRN110G11S4JE 

5.5 132 FRN132P11S4JE 300 - 100 

150 132,FRN132G11S4JE 

48 

160 FRN160P11S4JE 350 - 
150 

150 

160 F171160G11SdJE 

2001Fr4"N200P11S4JE 400 - 

38 

200 200 FWJ2AOG11S41E 

14 

220 FRN22CP11S4JE 500 - 200 250 

220 F1äNQ1DG11S4JE 

280 FIW2IXP11S4E 600 - 250 325 325 

28D FRN280G11S41E 

150)Q 200X2 22 315 FRN315P11S4JE 700 - 150X2 

60 

315 FRN315G11S4JE 

356`FRN356P11S4JE 800 - 

20WQ 

20NQ 

25dQ 355 FRN355C"11S41E 38 

400 FRN400P11S41E 1,000 - 

250X2 400 F1irJ400f'11S4JE 

450 FRN450P11S4JE 250X2 325X2 

500 FRNSOOP11S4JE 1,200 - 325Jf2 100 3292 

Note: The type of wire is 75 °C 600V Grade heat- resistant polyvinyl chloride insulated wires (HIV). 
The above -mentioned wire size are the recommended size under the condition of the ambient 
temperature 50°C or lower. 

2 -16 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 205 of 315



 

3. Operation 
3 -1 Inspection and Preparation before Operation 
Check the following before operation: 
O Check that the connection is correct. 
In particular, check that the power supply is not 

connected to any of the U, V, and W output 
terminals and that the ground terminal is securely 
grounded. 

® Check for short -circuits and ground faults between 
the terminals and live sections. 

© Check for loose terminals, connectors, or screws . 

O Check that the motor is separated from mechanical 
equipment. 

Turn off switches before turning power to ensure that 
the inverter will not start or operate abnormally at 
power -on. 

© Check the following after power -on: 
a. Check that no alarm message is displayed on the 

keypad panel (see Figure 3 -1 -2). 
b. Check that the fan inside the inverter is rotating. 

(For inverters with 1.5kW or more) 

Fig. 3-1 -1 Inverter connection 

WARNING 

Be sure to put on the surface cover before turning 
on the power (close). Never remove the cover 
while the power is applied to the inverter. 
To ensure safety, do not operate switches with wet 
hands. 
Electric shock may result 

3 -2 Operation Method 
There are various methods of operation. Select a method of operation according to operating 
purpose and specifications by referring to Section 4-2, "Operating the Keypad Panel," and Chapter 5, 

"Explanation of Functions." Table 3-2 -1 lists general operation methods 
3 -3 Trial Run . 

Upon confirming that inspection results are normal (see Section 3-1), proceed with a trial run. The 
initial operation mode (set at factory) is using the keypad panel. 
IT Turn power on and confirm that frequency display 

0.00 Hz is blinking on the LED monitor. 
® Set the frequency to about 5Hz using ® key. 
© To start the run, press ® key (for forward rotation) or ® key (for reverse rotation). To stop, press ® key. 
® Check the following items : 

a. Is the rotating direction correct ? 
b. Is the rotation smooth? (no buzzing or abnormal vibration 
c. Is acceleration and deceleration smooth? 
If no abnormality is detected, increase the frequency 
and check the above items again. 

If the results of the trial run are normal, start a formal run. 
Notes: - If an error is detected in the inverter or motor, immediately stop the operation and attempt 

to determine the cause of error referring to Chapter 7, "Troubleshooting." 
As voltage is still applied to the main circuit terminals (L1 /R, L2/S, L3/T) and auxiliary 
control -power terminals (RO, TO) even when the output from the inverter is terminated, do 
not touch the terminals. The smoothing capacitor in the inverter is being charged after the 
power is turned off and it is not discharged immediately. Before touching an electric circuit, 
confirm that the charge lamp is off or a multimeter is indicating a low voltage at the 
terminals. 

Fig. 3-1 -2 
Display on keypad panel at power -on 

Table 3 -2 -1 General operation methods 
Operation 
command 

Frequency setting Operation 
command 

Operation 
using keypad 
panel 

Keys on keypad 
panel ® 

w F, "`' a m 
s -F 

Operation 
`sing external 
signal 
terminals 

® 
Catad Irp t 
( 
Tarim 
RFWDCMand Freq. Se 11Pg POT(VR), 

analog wlage 
analog wren 
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4. Keypad Panel 
The keypad panel has various functions for specifying operations such as keypad operation 
(frequency setting, run/stop command), confirming and changing function data, confirming status, 
and copying. 
Review the use of each function before commencing running. 
The keypad panel can also be removed or inserted during running. However, if the keypad panel 
is removed during a keypad panel operation (e.g., run/stop, frequency setting), the inverter stops 
and outputs an alarm. 
4 -1 Appearance of Keypad Panel 

r 

LED monitor. 
Four -digit 7- segment display 
Used to display various items of monitored data 
such as setting frequency, output frequency 
and alarm code. 

Auxiliary information indication for LED monitor. 
Selected units or multiple of the monitored data 
(on the LED monitor) are displayed on the top 
line of the LCD monitor. The symbol 
indicates selected units or multiple number. 
The symbol indicates there is an upper 
screen not currently displayed. - LCD monitor. 
Used to display such various items of 
information as operation status and function 
data. An operation guide message, which can 
be scrolled, is displayed at the bottom of the 
LCD monitor. 

Indication on LCD monitor. 
Displays one of the following operation status: 

FWD: Forward operation REV: Reverse 
operation 

.urc (tEs 

=: k,.....-_.... _...., 

Control keys (valid durina keypad panel operation): 
Used for inverter run and stop 

: Forward operation command 

: Reverse operation command 

: Stop command 

FWD 

REV 

STOP 

Operation keys: 
Used for screen switching, data change, 
frequency setting, etc. 

Table 4-1 -1 

STOP: Stop 
Displays the selected operation mode: 

REM: Terminal block LOC: Keypad panel 
COMM: Communication terminal 
JOG: Jogging mode 

The symbol indicates there is a lower 
screen not currently displayed. 

- RUN LED : 

Indicates that an 
by pressing the 

o eration command was input 
FWD or REV key. 

Functions of operation keys 
Operation key Main function 

PRG Used to switch the current screen to the menu screen or switch to the initial screen in the 
operation/trip mode. 

FUtJC Used to switch the LED monitor or to determine the entered frequency, function code, or data. 
DATA ® III Used to change data, move the cursor up or down, or scroll the screen 

SHIFT Used to move the cursor horizontally at data change. When this key is pressed with the up or down 
key, the cursor moves to the next function block. 

RESET Used to cancel current input data and switch the displayed screen. If an alarm occurs, this key is 
used to reset the trip status (valid only when the alarm mode initial screen is displayed). 
Used to switch normal operation mode to jogging operation mode or vice versa. The selected mode 
is displayed on the LCD monitor. 

STOP 
+ 

Switches operation mode (from keypad panel operation mode to terminal block operation mode or 
reverse). When these keys are operated, function F01 data is also switched from 0 to 1 or from 1 to 
O. The selected mode is displayed on the LCD indicator. 

STOP + RESET 
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4 -2 Keypad Panel Operation System (LCD screen, Level Structure) 
4-2 -1 Normal operation 

The keypad panel operation system (screen transition, level structure) is structured as follows: 

4 -2 -2 Alarm occurrence 
If an alarm is activated, operation is changed from normal keypad panel operation to an alarm mode 
operation. The alarm mode screen appears and alarm information is displayed. 
The program menu, function screens, and supplementary screens remain unchanged as during normal 
operation, though the switching method from program menu to alarm mode is limited to P R G 

.00 

Alarm la 
activated 

[eYPad panel operating system during normal operation 

Alarm reset processing (including RESET ) 
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Table 4-2 -1 Overview of contents dis alaved for each level 
No. Level name Content 
1 Operating 

mode 
. This screen is for normal operation. Frequency setting by keypad panel and the 
LED monitor switching are possible only when this screen is displayed. 

2 Program 
menu 

Each function of the keypad panel is displayed in menu form a e .- n be 
selected. Selecting the desired function from the list and pressing - -2` 

displays the screen of the selected function. The following functions are 
available as keypad panel functions (menus). 

No. Menu 
name 

Outline 

1 DATA SET The code and name of the function are displayed. 
Selecting a function displays a data setting screen for 
checking, or modifying data. 

2 DATA CHECK The code and name of the function are displayed. Select 
a function to display a screen for checking data. Modifying 
data is possible as described above by going to the data 
setting screen. 

3 OPR MNTR Can check various data on the operating status. 
4 uO CHECK Can check the status of analog and digital input/output for 

the inverter and options as an I/O checker. 
5 MAINTENANC Can check inverter status, life expectancy , communication 

error status, and ROM version information as maintenance 
information. 

6 LOAD FCTR Can measure maximum and average current and average 
breaking force in load rate measurement. 

7 ALM INF Can check the operating status and input/output status at 
the latest alarm occurrence. 

8 ALM CAUSE Can check the latest alarm or simultaneously occurreta(ams 
and alarm history. Selecting the alarm and pressing ® , 
displays the contents of alarm as troubleshooting. 

9 DATA COPY Places the function of one inverter in memory for copying 
to another inverter. 

3 Screen for 
each function 

The function screen selected on the program menu appears, hence completing 
the function. 

4 Supplementa 
ry screen 

Functions not completed (e.g., modifying function data, displaying alarm factors) 
on individual function screens are displayed on the supplementary screen. 
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 4-3 Operating Keypad Panel 
4-3-1 Operation Mode 
The screen for normal inverter operation includes a screen for displaying inverter operating status 
and an operation guide and a screen for graphically displaying the operating status in the form of 
a bar graph. Switching between both screens is possible using the E45 function. 

1) Operation guide (E45 =0) 

I 60.00 I I- 60.00 

STOP 
PRG o PRG MENU 
F/D =LED SHIFT 

2) Bar graph (E45 =1) 

I 60.00 I 

RUN; w° 
PRG * PRG MENU 

F/D *LED SHIFT 

Ratalhg d r dünn (re opsabm con and Met yew PWoRREV) 

Operating status (no operation command, STOP, yea: RUN) 

I Hz ~- Output frequency (maodmum frequency al tun -scale) 
I A Output current (200% of Inverter riding of ruEecak) 

I l I 
Torque calculation value (200% of motor rating at full-scale) 

Fout/loutlTRQ 

4 -3-2 Setting digital frequency 
On the operation mode screen, press or - to display the set frequency on the LED. Data is 

initially incremented and decremented in the smallest possible unit. Holding down . or In 
increases or decreases the speed of increment or decrement. The digit to change data can be selected 

using ® and then data can be set directly. To save the frequency settings, press ®. 
Press ® and Eig to return to the operation mode. 
If keypad panel settings are not selected, the present frequency setting mode appears on the LCD. 

When selecting the PID function, PID command can be set with a process value. (Refer to technical 

documentation for details). 

1) Digital (key ad panel) settings (F01 =0 or 030=0) 

60.00 60.00 
I 

I 56.89 I - Frequency setting value 

<DIG.SET Hz> <DIG.SET Hz> -0- Scan exPleneden 

LOCAL . LOCAL Present frequency setting mode 

50 -400 50 -400 - Frequency setting range 
F/D*STORE F/D*STORE .0- Opens gee 

RUN EN 
PRG * PRG _p 
MENU 
F/D*LED SHIFT 

2) Other than digital setting 

160.00 

RUN 
PRG*PRG MENU 
F/DLED SHIFT 

STORING... 'le- When ® pressed and writing data 

60.00 I f- Frequency setting value 

<REMOTE REF >41.-- Screen =Planation 

12 +V1 Present frequency setting mode 

.e-- Operation guide 
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4-3-3 Switching the LED monito 
On the normal operation, press to switch to LED monitor display. 
When power is turned on, the monitor contents set by the function (E43) are displayed on the 

LED. 

E43 

When stopping 
(E44 = 1) 

When running 
(E44 =0,1) 

Unit Remarks 
(E44 = 0) 

o Setting frequency oinixd frequencY 1 (before &ip obblebrmation) Hz 
1 Setting frequency output bequencr 2 (after sNp conw n) 

2 Setting frequency Setting frequency 
3 Output current Output current A 
4 Output voltage 

(specified value) 
Output voltage (specified value) V 

5 Synchronous 
speed setting 

value 

Synchronous speed r /min. For 4 digits or more, the last 
digits are cut, with x10, x100 
marked on the indicator. 

6 Une speed setting 
value 

Line speed m/min. 

7 Load rotation 
speed setting 

value 

Load rotation speed r /min. 

8 Torque calculation 
value 

Torque calculation value -- % ± indication 

9 Power 
consumption 

Power consumption kW 

10 PID setting value PID setting value - Displayed only when PID is 

effective In PID operation 
selection. 

11 PID remote setting 
value 

PID remote setting value - 

12 PID feedback 
value 

PID feedback value - 

4-3-4 Menu screen 
The 'Program menu' screen is shown below. Only four items can be displayed simultaneously. Move 
the cursor with or to select an item, then press ® to display the next screen. 

1.DATA SET 
2.DATA CHECK 
3.OPR MNTR 
4.1/0 CHECK 

55.MAINTENANC 
6.LOAD FCTR 
7.ALM INF 
8.ALM CAUSE 
9.DATA COPY 

Display 
4.1/0 CHECK 
.MAINTENANC 

6.LOAD FCTR 
7.ALM INF 

4 -3 -5 Setting function data 
On the "program menu" screen, select "1. DATA SET' then the "Function Select" screen appears 
with function codes and names on it. Select the desired function. 

60.00 

RUN 
PRG*PRG MENU 
F /D*LED SHIFT 

-i 
60.00 

11. DATA SET 
2.DATA CHECK 
3.OPR MNTR 
4.1/O CHECK 

60.00 60.00 

Function code Function name Data setting range 
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The function code consists of alphanumeric characters. Unique alphabetical letters are 
assigned for each function group. 
Table 4 -3 -1 

Function code Function Remarks 

F00 - F42 Fundamental Functions 

E01 - E47 Extension Terminal Functions 

C01 - C33 Control Functions of Frequency 

P01 - P09 Motor Parameters 

H03 - H39 High Performance Functions 

A01 -A18 Alternative Motor Parameters 

001 - 055 Optional Functions Can be selected only with an option connected 

To scroll 'Function Select' screen rapidly , use + 0 or MI + - to move the screen in a 
unit grouped by alphabet. 

Select the desired function and press ® to switch to the data setting' screen. 
On the data setting' screen, the data values on the LCD can be increased or decreased in the smallest 
possible unit by pressing 1111 or . Holding down or expands the rate of change, 
thereby enabling values to be modified more rapidly. Otherwise, select the digit to be modified using-, 
then set data directly. When data is modified, the value before modification will be displayed at the same 

time for reference purpose. To save the data, press ® Pressing ® cancels the changes 
made and returns to the °Function Select" screen. The modified data will be effective in inverter 
operation after the data is saved by ® . The inverter operation does not change only if data is 

modified. When data setting is disabled in the case of 'Data protected' or "Data setting invalid during 
inverter running,' make necessary change s. Data cannot be modified for the following reasons : 

Table 4-3 -2 

Display Reason for no modification Release method 
LINK ACTIVE Currently writing from RS- 485/link 

option to Function is being made. 
Send a cancel command of function 
writing from RS -485. Stops a 
'Write" 
operation from the link 

NO SIGNAL(WE) The edit enabling command function 
is selected using a general- purpose 
input terminal. 

Among functions E01 to E09, turn 
the terminal of data 19 (edit enabling 
command selection) ON. 

DATA PRTCTD Data protection is selected for 
function F00. 

Change function F00 to O. 

INV RUNNING An attempt is made to change a 
function that cannot be changed 
during inverter operation. 

Stop inverter operation. 

FWD /REV ON An attempt is made to change a 

function 
that cannot be changed with the 
FWD/REV command on. 

Turn FWD /REV command off. 
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4 -3-6 Checking function data 
On the "Program menu" screen, select "2. DATA CHECK ". The "Function Select' screen then 
appears with function codes and names. 

60.00 I 60.00 

RUN no 
PRGQPRG MENU 
FIDDLED SHIFT 

1.DATA SET 
j2. DATA CHECK 
3.OPR MNTR 
4.1/0 CHECK 

I 60.00 I 

® 1 -i 
130Hz 

I 

60.00 

IIIDATA PRTC 

1 
0 -1 

Function co 8e Data changed from initial value Data 

Select the desired function and press ® to check the function data. By pressing ®, the screen 
switches to the 'Data setting' screen, to modify data. 

4-3-7 Monitoring operating status 
On the "Program menu' screen, select "3. OPR MNTR" to display the present operating status of 
inverter. Use - and - to switch between the four operation monitor screens. 

I 60.00 I 60.00 I 

RUNFWD 

PRGGPRG MENU 
F /DOLED SHIFT 

I 
60.00 I 

SYN =)0000 

LOD ="m 
LIN ,00000ç 

1 
I 60.00 I 

SV =oo 
PV =s2ggóc 
TLD= 700 9ó 

TUB= me/0 

1.DATA 
2.DATA CHECK - .OPR MNTR 
4.1/0 CHECK 

Synchronous rotation 
4 -speed (r /min) 
4- Load speed (r /min) 

4- Line speed (m/min.) 

I 60.00 I 

Fout=iççg,LCHz 

lout= x_xxA 

Vout= k7V 
TRO = _am96 

l 
60.00 

I 

Fref= o o t _xHz 

MMM2E 

4- PID setting value 

4- PID feedback value 

4- Driving torque limiting setting 

4- Braking torque limiting setting 

4 -7 

4- Output frequency 4- Output current 4- Output voltage 4- Torque calculation method 

4-. Setting frequency 

4-- . Operation status 
FWD/REV: Rotating direction 
IL: Current limiting 
VL: Voltage limiting 
LU: Under voltage 
TL: Torque limiting 
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4-3-8 I/O check 
On the "Program menu' screen, select "4. UO CHEK" to display analog and digital input/output signal 
status for the inverter and options. Use and - to switch between the seven screens of data. 

l 60.00 I 

RUN 
PRG*PRG MENU 
F/DLED SHIFT 

I 60.00 I 

DY1 DY5 

0112 

DY3 
0V4 

12=t=V 
22=t1oc.xV 
32=±_xt.xV 
C1= xx.xmA 

I60.00I 
P1=D0000cOp/s 
Z1= lóocp/s 
P2=b0000cOp/s 
Z2= looc /s 

I 60.00 

1.DATASET 
2. DATA CHECK 
3.OPR MNTR 

14.1/0 CHECK 

D:Signal OFF, :Signal ON 

4- Terminal 12 input voltage 

. Terminal 22 input voltage 
(AIO option) 

4-Terminal 32 input voltage 

Terminal Cl input current 

( IO option) 

e- Master -side NB phase 
4x frequency 

Master -side Z phase 

t\ 
frequency 

Slave -side NB phase \ 4x freauencv 

Slave -side Z phase 
frequency 

I 60.00 ] 
FMA=xx.xV 
FMP=xx.xV 
FMP=xxxxp/s 

M =xx.xV 

4 -8 

D:Signal OFF, :Signal ON 

D:Signal OFF, :Signal ON 

4- FMA output voltage f- FMP output voltage 

4- FMP output frequency 

4- AM output voltage 
(AIO option) 

Digital input terminal 4- 
(HEX indication) 

"N Digital output terminal 
(HEX indication) 
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 4-3-9 Maintenance information 
On the "Program menu' screen, select "5. MAINTENANCE" to display information necessary for 
maintenance and inspection. Use - and - to switch between the five screens of data. 

I 60.00 I 

RUN FWD 

PRGbPRG MENU 
F/D*t.ED SHIFT 

1 

60.00 
TCAP=bookh 

(81000h) 
TFAN=222;Sh 

(25000h) 

60.00 
I 

NRK=gggg 
NRR=r000pt 
NRO=sçpg 

J 60.00 

®1.DATA SET 
2. DATA CHECK -. 3.OPR MNTR 
4.1/0 CHECK 

.MAINTENANC 

Capacitor on PC board 
accumulation time 
( ) : Judgment level, 

Cooling fan operating time 
( ) : Judgment level. 

t-- No. of communication 
errors: keypad panel 

No. of communication 
errors: RS-485 

No. of communication 
errors: option 

4 -9 

( 60.00 I 

TIME=0000(h 
EDC = ZggV 

TMPI= =CC 
TMPF= zag°C 

1 - 
I 60.00 I 

!max= )ç, 

CAP 92252 1% 

I 60.00 
I 

INV -Hg 
KEYPAD =KgQQg 
OPTION =Pg 

4- Cumulative operating time 4- DC link circuit voltage 
Maximum temperature inside Inverter 
(Mordnom vakie In har units) 
Modetun temperature of heat sink 
(Madmen value in har units) 

4- Maodrran curto (rae) 
(Madmian valus in tour units) 

Main capacitor capacity 

ROM version: inverter 
f(30kW or more: Roma 

221W or less: Si0000) 4- ROM version: keypad panal 4- ROM version: option 
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4 -3 -10 Load rate measurement 
On the "Program menu" screen, select "6. LOAD FCTR ". On the "Load rate measurement" 
screen, the maximum current, average current, and average breaking power during the set 
measuring time are measured and displayed. 

I 60.00 
1 

I 60.00 
1 

1111 
1.DATASET 
2.DATA CHECK -I. 3.OPR MNTR 
4.1/O CHECK 

RUN FWD 

PRG*PRG MENU 
F/D*LED SHIFT 

60.00 

T =1 
'max = 0.00A 
lave = 0.00A 
BPave= 0.0% 

60.00 

T=360111s . 

!max = 56.4A 
lave = 23.5A 
BPave= 10.4% 

5.MENTENANC 
.LOAD FCTR 

Displays the remaining 
measuring time, when 
reaches zero, ends the 
measurement. 

Display returns to initial values. 

Maximum current 
Average current 
Average breaking power 
(Motor rated output/100%) 

4 -10 

60.00 

T =3601s 
Imax = 0.00A 
lave = 0.00A 
BPave= 0.0% 

Measuring time 

~- Change measuring usin - and - and 

I 60.00 
1 

T= 6011s 

!max = 0.00A 
lave = 0.00A 
BPave= 0.0% 

(Measures maximum current, 
average current and 
average breaking power 
in 800s intervals.) 
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 4 -3 -11 Alarm information 
On the 'Program menu' screen, select "7. ALM INF ". Various operating data when the latest alarm 
occurred is displayed. Use ® and MI to switch between the nine screens of alarm information 
data. 

60.00 

RUN Fw° 
PRG*PRG MENU 
F/D =LED SHIFT 

IME=r0000ch 
EDC = rootV 
TMPI= moor °C 
TMPF= mooc°C 

I 60.00 

1.DATASET 

2.DATA CHECK 

3.OPR MNTR 

4.1 /O CHECK 

5.MENTENAC 

6.LOAD FCTR 

I7.ALM INF 

4- Cumulative operating hours 
at alarm occurrence ~ DC link circuit voltage 
at alarm occurrence 
Temperature inside inverter 
at alarm occurrence 
Heat sink temperature 
at alarm occurrence 

Code of latest alarm 
(High speed blinking during 
alarm mode only) 

Output frequency at alarm 

Output current at alarm occurrence 

Output voltage at alarm occurrence 

Torque calculation value at alarm 
occurrence 

Setting frequency at alarm occurrence 

4- Operating status at alarm occurrence 
FIt VREY Rotating direction 
IL : Current limiting 
VL : Voltage limiting 
LU : Under voltage 
TL : Torque limiting 

4- No of communication errors 
at alarm occurrence: keypad panel 

No. of communication errors 
at alarm occurrence: RS-485 
No. of communication errors 
at alarm occurrence: Options 

O:Signal OFF, MI:Signal ON 

1 

:Signal OFF, (:Signal ON 

O:Signal OFF, ffSignal ON 

Latest alarm 

f- No. of occurrences 

Alarm history 

4- No. of occurrences 

Updated at alarm occurrence 
If the cause of alarm is the same 
as the same as the previous one, 
only the number of occurrences 
is incremented. 

Previous alarm - 
Before previous alarm-4. 

Two times before previous - 
Multiple alarms 
(Simultaneously 
occurring alarms) 

Alarm code 

Up to four alarm codes can be displayed simultaneously. 
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 4-3-12 Alarm history and factors 
On the menu' screen, select "8. ALM CAUSE" to display the alarm history. 
Press to display troubleshooting information for the alarm selected. 

160.00 

RUN FWD El 
PRG*PRG MENU 
F/D=LEO SHIFT 

I 60.00 I 

1.DATA SET 

2.DATA CHECK 

3.OPR MNTR 

4.1/0 CHECK 

5.MENTENAC 

6.LOAD FCTR 

7.ALM INF 

I.ALM CAUSE 

4- Alarm code of 
the selected alarm 

Alarm occurrence factors~ 
of the selected alarm. 

4 -12 

root 
XXX 

XXX 

XXX 

5=moc 
4 --loot 
3=rooc 
2=)oot 

100t )0Ót 
-I 0)00C root 
-2 =root mac 

-3mooc root 

4- Latest alarm 

} 
Alarm history 

Multiple alarms 
(simultaneously occurring 
alarms) 

Move the cursor using 

and - to select one 

of the alarm occurred. 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 218 of 315



Write data 11 

(Attach keypad panel, Turn power ON.) 

4-3 -12 Data copy 
On the 'Program menu' screen, select "9. DATA COPY" to display the data copy read screen. A copy 
operation is then performed in the following order ; reading inverter function data, removing the keypad 
panel, attaching the keypad panel to another inverter, and writing the data to the inverter. 
The "verify" feature also makes it possible to compare and check differences in the data stored in the 
keypad panel and the data stored in the inverter. 

CRead data 

160.00 I 

RUN 
PRG*PRG MENU 
F/DLED SHIFT 

PRG 

1 60.00 1 

1.DATA SET 

2.DATA CHECK 

3.OPR MNTR 

4.110 CHECK 

5.MENTENAC 

6.LOAD FCTR 

7.ALM INF 

8.ALM CAUSE 

19. DATA COPY 

i ® 
<DATA COPY> 4 

1® 
<DATA COPY> 

Data copy screen 

4- Mode (read mode) 

<DATA COPY> 
30G11S-2 

111111 
COMPLETE s-r 

( Remove keypad panel 

Reading 

Data of inverter type 
read by keypad panel 

Read complete 

1 
PRG 

RUN 
PRGPRG MENU 
F/DZLED SHIFT 

® 
I 60.00 

I 

1.DATA SET 

2.DATA CHECK 

3.OPR MNTR 

4.1/0 CHECK 

5.MENTENAC 

6.LOAD FCTR 

7.ALM INF 

8.ALM CAUSE 

19.DATA COPY 

<DATA COPY> 

30G11 S-2 

<DATA COPY> 
30G11S-2 - 
<DATA COPY> 
30G11S-2 

4-13 

Inverter type of data 
stored by keypad panel 

Mode (write mode) 

Writing 

<DATA COPY> 
30G11 S-2 

COMPLET_ 
Write 
complete 
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Data check 
(verify) 

1 

60.00 

RUN 
PRG*PRG 
MENU 
F/DaLED SHIFT 

PPG 

60.00 

1. DATA SET 
2. DATA CHECK 
3.OPR MNTR 
4.1/0 CHECK 

5.MAINTENANC 
6.LOAD FCTR 
7.ALM INF 
8.ALM INF 
.DATA COPY 

1® 
<DATA COPY> 
30G11S-21161 

+ - 
<DATA COPY> 
30G11S-2 

1 
<DATA COPY> 
30G11S-2 

1® 
<DATA COPY> 
30G11 S-2 

<DATA COPY> 
30G11S-2 

COMPLETE.' 

Inverter type of data 
stored in the keypad 
panel 

Mode (data check) 

Data check in progress 

Data check complete 

4 -14 

(Error processing 

1) Change disabled during operation 
If a write operation is attempted during an 
inverter operation, or vice versa, the error 
message below will appear. 
After stopping the inverter and pressing 
RFSFT 

, retry the write operation. 

<DATA COPY> 
30G11 S-2 

INV RUNNING 

2) Memory error 

If a write operation Is attempted while data has not 
been saved (i.e., no data) in the keypad panel 
data memory during the read mode or when the 
inverter type of data read by keypad panel is 
different from the inverter type to which data is 
to be written, the following error message will 
appear. 

<DATA COPY> 

MEMORY ERROR 

3) Verify error 

During a data check (verify) operation, if data stored in 
the keypad panel differs from data stored in the inverter, 
the following error message is displayed to indicate the 
function No. The data check is suspended. 
continue the data ch nd check for other 

mismatching data, press . To stop the data 
check and switch to another operation, press 

<DATA COPY> 
55G11S-4 

ERR:F25 

=es_ 
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 4-3 -14 Alarm mode 
If an alarm occurs, the 'Alarm screen' indicating the alarm contents is displayed. Use and - to 
display alarm history and multiple alarms (if more than two alarms occur simultaneously . 

Alarm detection order 

No. of consecutive occurrences 4 -Alarm name 

Alarm detection order 
Operation 

method 
LED 

display 
LCD 

display Description 

5. 5 No. 5 alarm 
4. 4 No. 4 alarm 
3. 3 No. 3 alarm 
2. 2 No. 2 alarm 
1. 1 alarms No. 1 alarm (more than two ala 

occurred) 
Blank 0 Latest alarm (only one alarm ooccurred/alarm 

released) 
Blank -1 Previous alarm history 
Blank -2 Alarm history before previous alarm 
Blank -3 Alarm history two times before previous 

alarm 

Alarm code: See Table 6-1-1 
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5. Function select 
5-1 Function select list 
F:Fundamental Functions 
Func 
No. 

NME LCD Display Setting range Unk Min. 

Unit 

Factory setting Change 
doting op 

User 
Set value 

remark 

-MAW I 30kW- 

Foo Data protection F00 DATA PRTC 0, 1 - - 0 N 
F01 Frequency commune! F 01 FREQ CMD 1 0 to 11 - - 0 NA 

F02 Operation method F02 OPR METRO 0 to 1 - - 0 NA 

F03 Maximum frequency l F03 MAX1-tt-1 011S: 50 to 400Hz 

P11S: 50 to 120t1z 

Hz 1 60 NA 

F04 Bros frequency i F 0 : BASE Hz -1 011S: 25 to 400i* 
P11S: 25 to 120ttr 

Hz 1 50 NA 

F05 Rated von age 1 

(al Bass frequency 1) 

F 0 5 RATED V -1 OV: (Ortput voitaps 

propaBnel to sotce voltage) 

8010 240V: (200V dass) 

320 to 480V: (100V dass) 

V 1 220:(20011 dass) 
380:(400V dass) 

NA 

F06 Maxiharm voltage 1 

(at Notwarm frequency 1) 

=0- MW ( V -1 80 to 240V: (taw dem) 

320 to 480V: (40N dam) 
V 1 220:(200V class) 

380:(40V dass) 
NA 

F07 Acceleration time 1 F 0 7 ACC T6rE1 0.01 to 3600s s 0.01 6.0 20.0 A 

F08 Deeebration time 1 F 08 DEC 71.1E1 

F09 Torque boat 1 FG9 TRQ BOOSTI 0.0.0.1 to 20.0 - 0.1 G11S2.0 
P11S:0.1 

A 

F10 Electronic (Select) F I0 ELCTRN OL1 O. 1. 2 - 1 A 

F11 !hernial 1 (Level) 

(Thermal time constant) 

F t 1 

F 12 

OL LEVEL1 INV rated current 20 to 135% A 0.01 Mohr rated current A 

F12 TIME CNST1 0.5 to 75.0 mb min 0.1 5.0 i 10.0 A 

F13 Electronic thermal 
overbad relay 

(fa braldng resistor) 

F 33 DDR Cl. 4.11 luP to 75(ItW11 

0.1.2 
- - 

1 A 
(111kW)and above ] 

0 0 
Ell [ Up to 1111W1I 

0.2 0 

[ /51nd above ) 
0 0 

F14 Restart node after 
momentary power failure 

F 14 RESTART 0105 - - 1 NA 

F15 Fregusncy (High) 

limiter (Low) 

F k 5 H LMTER G11S: O b 400Hz 

P11S: o b 120Hz 

Hz 1 70 A 

F/6 F 15 L LMTER 0 A 

F17 Garn (1w heq set signal) F 7 FREQ GAIN 0.0 to 200.0% % 0.1 100.0 A 

F18 Bias frequency F t 5 FREQ BIAS G11S: -4C0.0 10 +400.OHz 

P11S: -120.010 +120.OHz 

Hz 0.1 0.0 A 

F20 DC brake (Starting hag.) F .. C DC BRK Hz 0.0 to 60.0ttt Hz 0.1 0.0 A 

F21 (Braking Iraq F 21 DC BRK LVL G11S: O to 100% 

P11S: 01080% 
% 1 0 A 

F22 (Braking tine) F 2 2 DC BRK t o.Ospnactive) 

0.1 to 30.0a 
s 0.1 0.0 A 

F23 Starting frequrkey(Freq.) F 2 3 START Hz 0.1 to 60.OHz Hz 0.1 0.5 NA 

F24 (Holding time) F 2» HOLDING t 0.0 to 10.0s 

0.1 to 6.0Hz 

a 
Hz 

0.1 

0.1 

0.0 

0.2 
NA 

NA F25 Stop frequency F 2 5 STOP Hz 

F26 Mohr sound(Canir frog.) F _ MTR SOUND 0.75 b 15äO: to 1 2 A 

F27 (Soul tone) F_ 7 SOUND TONE 0 10 3 - - 0 A 

F30 FMA (Voltage adjust) F 30 FMA V-ADJ 0 to 200% % 1 100 A 

F31 (Fundion) F 3 : FMA FUNC O to 10 - - 0 A 

A F33 MP (Pulse rate) 
(Voltage adjust) 

(Function) 

F 3 3 FMP PULSES 300 to 6000p/s pull sale) ph 1 1440 

F34 F 34 FtnP V-ADJ 0%.1 to 200% % 1 0 A 

F35 F 3 5 FDP FUNC 0 to 10 - - 0 A 

F36 30RY operation mode F 3 S 3ORY MODE 0,1 - - 0 NA 

F40 Torque iimitert(Driving) 0 DRV TRQ 1 011S: 2010 200%. 999 

P11S: 20 to 150%, 999 

% 1 999 A 

F41 (braking) r -11 BRK TRO 1 0115: 0%, 20 to 200%, 999 

P11S: 0%. 20 to 150%, 999 

999 A 

F42 Torque vector control 1 F 4 2 TROVECTOR10, I - - 0 NA 
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E:Extension Terminal Functions 
Func 
No. 

NAME LCD Display Setting range Unit Mn. 
Una 

setting Change 
during op 

User 
Sat value 

remark 
- yy 30kW_ 

E01 X1 *mina! function 

X2 terminal function 

X3 tenninal function 

X4 tannins) function 

X5 terminal function 

X6 terminal function 

X7 terminal function 
X8 terminal function 

X9 terminal function 

E01 X1 FUNC 0 to 32 

- - 

0 NA 
E02 E02 X2 FUNC 1 NA 
E03 E03 

E 04 

X3 FUNC 2 NA 
E04 X4 FUNC 3 NA 
E05 E05 

E06 

X5 FUNC 4 NA 
E06 X6 FUNC 5 NA 
E07 E07 

E 03 

E C9 

X7 FUNC 6 NA 
E0 t X8 FUNC 7 NA 

E09 X9 FUNC 8 NA 

El0 Acceleration time 2 E10 ACC TINE2 0.01 to 3600a a 0.01 6.00 20.00 A 
Eli Deceleration time 2 E 1 I DEC TNE2 6.00 20.00 A . 

E12 Acceleration time 3 E 12 ACC TNE3 6.00 20.00 A 
E13 Deceleration time 3 E 13 DEC TLE3 6.00 20.00 A 
E14 Acceleration time 4 E 11 ACC TNE4 6.00 20.00 A 
EIS Deceleration time 4 E 15 DEC TNE4 6.00 20.00 A 
E16 Torque limiter 2 (r 

(batdng) 

E 16 DRV TRO 2 ß11S: 20 to 200%, 999 

P11S:2010 150%,999 
% 1 999 A 

Eli E i7 BRK IRO 2 13115: 0%. 20 to 200%. 999 

P11S:0%.20to 150%. 999 

% 1 999 A 

E20 
E21 
En 

Y1 terminal function E20 Y1 FUNC D to 34 

- - 

0 NA 
Y2 terminal function E21 Y2 FUNC 1 NA 
Y3 terminal function E 2 2 Y3 FUNC 2 NA 

E23 Y4 terminal function =22 Y4 FUNC 7 NA 
E24 YSA, Y5C terminal fnc. E 2.1 

E 25 

Y5 FUNC 15 NA 
E25 Y5 RY operation mods YSRY MODE 0,1 - 1 0 NA 
E30 FAR function(Hysteresis) E 30 FAR HYSTR 0.0 to 10.011z Hz 0.1 2.5 A 
E31 FDTfunction (Level) 

signal (Hysteresis) 

E31 FDT1 LEVEL O11S:0lo4001 z in riled 
PI1S: 0 to 120Hz C1nrelk 

ltz 1 60 A 

E32 E32 FDT1 HYSTR O.0to30.0Hz Nz 0.1 1.0 A 
E33 OLlfunction(Mode salad) 

signal (Level) 

(Timer) 

E 33 OL1 WARNINC O: Thermal calculation 
1: Output current 

- - 0 A 

E34 E 34 Olt LEVEL 0115: 5 to00% i n, nap 
P11S: S r % current 

A 0.01 Motor rated current A 

E35 E 35 OLI TIER 0.0 to 60.0s s 0.1 10.0 A 
E36 FDT2 function (Level) E36 FDT2 LEVEL 1311S: 0 to 400Hz 

P11S:0to 120Hz 

Hz 1 60 A 

E37 01.2 function (Level) E 37 01.2 LEVEL 0115: 5 to 200% 

P11S: 5 to 150% 

A 0.01 Motor rated current A 

E40 Display coon:tent A E 40 COEF A -999.00 to 999.00 - 0.01 0.01 A 
E41 Display coefficient B E41 COEF B -999.00 to 999.00 - 0.01 0.00 A 
E42 LED Display filler E 4 2 DISPLAY FI. 0.0 to 5.01 s 0.1 0.5 A 
E43 LED Monitor (Function) E 43 LED MMR 0 to 12 - - 0 A 
E44 (Display at STOP mode) E 44 LED MNTR2 O. 1 - - 0 A 
E45 LCD Monitor(Function) E 45 LCD MNTR 0,1 - - 0 A 
E48 (Language) E 46 

(Contract) E 47 

LANGUAGE 0 to 5 - - 1 A 

E47 CONTRAST 0(so6) to 10(hard) - - 5 A 

C:Control Functions of Fraque 
C01 Jump (Jump feg. 1) 

frequency (Jump freq. 2) 

(Jump freq. 3) 

(Hysteresis) 

Co 1 

CO2 

JUMP Hz 1 O11S: 0 to 400Hz 

P11S: 0 to 120HZ 

Hz 1 0 A 
CO2 JUMP Hz 2 0 A 

CO3 C 03 

C 01 

JUMP Hz 3 0 A 
CO4 JUIVP HYSTR 0 to 30Hz Hz 1 3 A 
cos Multistep 

frequency 

setting 

' 

(Freq. 1) 

(Freq. 2) 

(Freq. 3) 

(Freq. 4) 
(Freq. 5) 
(Freq. 6) 

(Freq. 7) 

(Freq. 8) 

(Freq. 9) 

(Freq. 10) 

(Freq.11) 

(Freq. 12) 

(Freq. 13) 

(Freq. 14) 

(Freq. 15) 

C 05 MULTI Hz-1 011 S: 0.0010 400.00Hz 

P11S: 0.00 to 120.00Hz 

Hz 0.01 0.00 A 
Cß6 ,_,,..6 MOJLTI Hz-2 0.00 A 
CÓ7 C 0 7 MULTI Hz-3 0.00 A 
CÓ8 C06 

c06 
MULTI Hz-4 0.00 A 

C09 MULTI Hz-5 0.00 A 
C10 C 10 

C 1 1 

MULTI Hz-6 0.00 A 
C11 MULTI là-7 0.00 A 
C12 C12 

C13 

C 14 

C 15 

C16 

MULTI Hz-8 0.00 A 
C13 MULTI Hz-9 0.00 A 
C14 MULTI Hz-10 0.00 A 
C15 MULTI Hz-11 0.00 A 
C16 MULTI Hz-12 0.00 A 
C17 C17 MULTI Hz-13 0.00 A 
C18 C 1 G MULTI 1tz-14 0.00 A 
C19 C19 MULTI Hz-15 0.00 A 
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- 
No. 

NAME LCD Display Setting range Unit Min. 

Unit 

Factooy setting Change 
durkig OP 

User 
Set value 

remark 
-22kOi I 30kW- 

C20 JOG frequency C 2 0 JOG Hz 011S:0.00 to 400.00Hz 

P11S:0.00 to 120.00Hz 

Hz 0.01 5.00 A 

C21 PATTERN(Mode select) 

operation 

C 21 PATTERN 0,1,2 - - 0 NA 

C22 (Stage 1) 

(Stage 2) 

(Stags 3) 
(Stags 4) 

(Stags 5) 

(Stage 8) 

(Stags 7) 

C21 STAGE 1 Operation time:0.00 to 6000s 

Fl to F4 and R1 to R4 

s 0.01 0.00 Fl A 
C23 C 23 STAGE 2 0.00 F1 A 
C24 C 24 STAGE 3 0.00 F1 A 
C25 C 2 5 STAGE 4 0.00 F1 A 
C26 C 26 STAGE 5 0.00 F1 A 
C27 CZ' STAGE e 0.00 F1 A 
C28 C 28 STAGE 7 0.00 Fl A 
C30 Frequency command 2 C _0 FRED CAD 2 0 b 11 2 NA 
C31 OFFSET (termknal(12]) C 31 OFFSET 12 -100.0 to +100.0% % 0.1 0.0 A 
C32 (terminal rip c 3 2 OFFSET 12 0.0 to +200.0% % 0.1 100.0 A 
C33 Analog setting signal filler C33 REF FILTER 0.00 b 5.00s s 0.01 0.05 A 

P:Motor Parameters 
P01 Number o( motor 1 poles P C 1 M1 POLES 2 to 14 - 2 4 NA 
P02 Motor 1 (Copeck) P C 2 M1-CAP Up to 221kWJ: 0.01 to 451tW 

XÇIW)N l Elbow: 0.01 b =kW 
kW 0.01 Motor Capacity NA 

PO3 (Rated current) PC 3 M1-Ir 0.00 to 2O00Á A 0.01 Motor rated curent NA 
PO4 (Twtng) PC3 M1 TUN1 0, 1, 2 - 0 NA 

P05 (On-line Tuning) F C 5 M1 TUN2 0,1 - - O NA 
PO6 (No-load current) PC, M1-lo 0.00Io 20004 A 0.01 Fuji STANDARD RATED 

VALUE 
NA 

P07 ( %R1 setting) PO M1 -%R1 0.00 Io 50.00% % 0.01 Fuji STANDARD RATED 
VALUE 

A 

P08 (%X setting) P08 M1 -96X 0.00 to 50.00% % 0.01 Fuji STANDARD RATED 
VALUE 

A 

1309 Slip compensation control' PO9 SLIP COMP1 0.00 to 15.0OHz Hz 0.01 0.00 A 
:Migrl Perrormallce Functions 

H03 Data initializing HC3 DATA SNIT 0,1 - - 0 NA 
1104 Auto -reset (Times) Ii C4 AUTO-RESET 0,1 to 10 limes - 1 0 A 
H05 (Rossi irden* 05 RESET PT 2 to 20s s 1 5 A 

HO6 Fan stop operation - o e FAN STOP 0,1 - - 0 A 
H07 ACC/DEC pettern(Mode select) h C 7 ACC PTN 0,1 2,3 - - o NA 
H08 Rev. phase sequence lock H08 REV LOCK 0,1 - - 0 NA 
H09 Start mode H65 START MODE 0, 1, 2 - - 0 NA 
H10 Energy -swing operation H10 ENERGY SAV 0,1 - - 0115:0 

P11S:1 
A 

H11 DEC mode H 1 1 DEC MODE 0.1 - - 0 A 
1412 Instanlanecus OC limiting H1' INST CL 0,1 - - 1 NA 
H13 AuEo-restaA (Restart time) H ^: 3 RESTART t 0.1 to 10.0s s 0.1 0.5 NA 
1114 (Freq. fall tab) H 14 FALL RATE 0.00 to 100.00Hz/s Hz/s 0.01 10.00 A 
1115 (Folding DC voeags) H 5 HOLD V 3ph 200V dass: 20010 300V 

3ph 400V class: 400 b 600V 
V 1 200V class 235V 

400V class:470V 
A 

H16 (OPR command ,eihold time) H 1 C. SELFHOLD t 0.0 to 30.0s, 999 s 0.1 999 NA 
H18 Torque control H' 8 TRO CTRL G11:0,1, 2 , P11:0 - 0 NA 
H19 Active drive H r 5 AUT RED 0,1 - - 0 A 
1120 PID control (Mode select) H 20 PD MODE 0, 1, 2 - - 0 NA 
'421 (Feedback signal) H21 FB SIGNAL 0, 1, 2, 3 - - 1 NA 
H22 (P.gain) H2- P-GAIN 0.01 to 10.00 times - 0.01 0.10 A 
H23 (1-gain) H",3 IGAIN 0.0 , 0.1 to 3600s s 0.1 0.0 A 
H24 (D -gain) H24 D-GAIN 0.00s , 0.01 to 10.0s s 0.01 0.00 A 
1125 (Feedback tiler) H 2 5 FB FILTER 0.0 b 60.0s s 0.1 0.5 A 
1426 PTC thermistor(Mode select) H"6 PTC MODE 0, 1 0 A 

H27 (level) H27 PTC LEVEL 0.00 to 5.00V V 0.01 1.60 A 

H28 Droop operation H29 DROOP G11: -9.9 to 0.01-tí, P11:0.0(Ftnd.) Hz 0.1 0.0 . A 
1130 Serial 9nk(Funct on select) H30 LINK FUNC 0. 1, 2, 3 - 0 A 
1131 RS485 (Address) H31 ADDRESS 1 to 31 - 1 1 NA 
H32 Mode Wool Elm rb rosPorew erst H3 MODE ON ER 0, 1, 2, 3 - - 0 A 
H33 (Timer) H33 TPvER 0.0 to 60.0s s 0.1 2.0 A 
1134 (Baud rate) H34 BAUD RATE 0, 1, 2, 3,4 - - 1 A 
H35 (Data length) H35 LENGTH 0,1 - - 0 A 
H36 (Parity check) H36 PARITY 0,1.2 - - 0 A 

H37 (Stop his) H37 STOP BITS O(2bit), 1(1 bit) - - 0 A 
1139 itmie pamewerrordelolion loo) H38 NO RES t 0(No detection),1 to lobs s 1 0 A 
H39 (Response interval) H39 INTERVAL 0.00 to 1.00s s 0.01 0.01 A 
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A:Altemative Motor Parameters 
Fyne 
No. 

NAME LCD Display Sailing range Unit Min. 

Unit 

Factory setting Change 
during op 

User 
Set value 

remark 

-22kW I 301tW- 

A01 Maläm an frequency 2 í® MAX Ft[ -2 

. 

G115: 50 to 400Fz 

P11S: 50 to 120Hz 

Flt 1 g0 NA 

A02 Base frequency 2 =BASE Flt -2 G71 S: 25 to 400Ftr 

P11S: 25 to 120Ftt 

Fis 1 50 NA 

A03 Rated voltage 2 

(at Base frequency 2 ) 

pa RATED V -2 0: 

S0 to 240V:(200V class) 

320 to 480V:(40/ class) 

V 1 200V cIass220 

400V class 380 
NA 

A04 Maximum voltage 2 

(at Base frequency 2 ) 

r MAX V -2 80 to 240V:(20011 class) 

320 to 480V:400V (class) 

V 1 200V class220 

401/ class -80 
NA 

A05 Torque boost2 CMITRQ 800ST2 0.0, 0.1 to 20.0 - - G11SO.0 

P11SA.1 
A 

A06 Electronic (Selo 
Biennal 
overland 
rely/ fat 
motor 2 

(Level) 

A 06 ELCTRN 01.2 0, 1, 2 - - 1 

A 

AÓ7 A 0 ,- 01 LEVEL2 WV rated current 20%1135% A 0.01 Motor rated currerd A 
A08 (Thermal time oonstan9 A 08 TIME CNST2 0.5 to 75.0 min min 0.1 5.0 I 100 A 
A09 Torque vector control 2 A 05 TROVECTOR 0,1 - - 0 NA 
AI0 Number of motor -2 potes A 10 1.12 POLES 2 to 14 potes ploc 2 4 NA 

Al 1 Motor 2 (Capacity) 

(Rated =wrong 

(Tuning) 

(On-line Tuning) 

(No-load current) 

(%R1 setting) 

A 1 1 M2-CAP Up to 2211W0.01 to 45kW 
30kW and abave:0.01t0500kW 

kW 0.01 Motor capacity NA 

A72 A 12 M2-Ir 0.00 to 2000A A 0.01 Motor rated omit NA 

A13 A 13 M2 TUN1 0, 1, 2 - - 0 NA 

A14 A 14 112 TUN2 0,1 - - 0 NA 

A15 A 15 M2-I0 0.00 to 2000A A 0.01 Full standard rated value NA 
A18 A 16 1.42 -16R7 0.00 to 50.00% % 0.01 Fuji standard rated value A 
A17 (%X salting) A 17 M2 -%X 0.00 to 50.00% % 0.01 Fuji standard rated value A 
Ale gap rosoeredbnants2) A 18 SLIPCOMP2 0.00io15.00141 F1 0.01 0.00 A 
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5 -2 Function Explanation 

ß 

*Setting can be made so that a sel value cannot be charged by 

IR IT 

Sd value 

( Setting procedure I 

O : The data can be changed . 

1 : The data canrot be changed. 

O lo 1: Press the STOP A keys simultaneously to 

change the valus from 0 to 1. then press 

the 
- u r, c 

to validate the charge. A 

1 to 0: Press the ® and 11111 keys simultaneously to 

uNC 
r A Tt. change the vale trawl to O. then press the 

key to validate the charge . 

*This function selects the frequency 

setting method. 

O: Setting by keypad panel operation ( .^ `i key). 

1: Setting by voltage input (tannins! (123 (0 to +10v). ) 

2. Setting by current input (tern*ial(C13) (4 to 20mA). 

3. Setting by voltage input + current Input (terminal (12] 
terminal (Cil) ( -10 to 10V 4 to 20mA). 

The selling frequency Is determined by adding input 

tannants 1121 and[C1] is set as the frequency. 

4. Sohag by polarized voltage Input (terminal (123) ( -1010 

+10V) 

5. Setting by polarized voltage input (terminal (12]) volage 

command acdeary input (optional terminal (V11) ( -10 to +10V) 

The setting frequency is determked by adding inputs to 

laminas (123 and (V11. 

Polarized knpul allows operation in the dredfon opposäe that 

of an operation command. nd. 

6. Setting by voltage Input remise 

operation (terminal (121) ( +10 to OV) 

7. Setting by curent input reverse 

operation (terminal IC13) (20 to 4mA) 

8. Setting by UP/DOWN control mode 1 (lofai value 

(terminals (UP] and (DOWN]) 
9. Setting by UP /DOWN control mode 2 

(kdtOt value e last final vakie) (amends 
(UPI and (DOWN]) See the function 

explanation of E01 to E09 for details. 

10. Settlrg by pattern operation 

See the function eplanation C21 to C28 

fa details. , 

11. Setting by digital input or pute trail 
input. Optional. For details, see the instruction maraud on 

= O) 
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AlI .i ̀4s&MAPV,VPMb.y.ÉY 
wwLon:i,.R-..-..:.i.:+.:7sw':a. »:48 

This function sets the operation command Input method. 

F 0 2 O I P I R I IM ¡E IT IO 1D 

Set value 0: Key pad operation 

(® ® ®keys). 

Press ins F A D loey to foment operation. 

Press the OM key for reverse operation. 

Press the ® key for deceleration to a atop. 

In_ from terminals ( FWD I and I REV ] I 
ignored. 

1: Operation by edenal Input (terminals (FWD] and 

(REV)). 

- This function can only be charged when terminals FWD and 

REV are open. 
REMOTE /LOCAL switching from the keypad panel 

aulorretlea0y changes the set value of this function. 
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INaMek? 

Fregmirg Wing ly Wm/ 
MO 

Amend 

Frequency setting block diagram 

5-6 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 227 of 315



) 6 CHIEMIl Y MINIM 

This function sets the maximum output frequency for 
motor 1. 

M AIx1 INIZ 1111 1 
Setting rangs G1 1S: 50 to 400 Hz 

P11 S: 50 to 120Hz 

Setting a valus higher than the rated value of the device to 
be driven may damage the motor or machina. Match the 
rating of the device. 

có-: ` 
This function sets the maximum output frequency in the 

constant -torque range of motor 1 or the output frequency 
at the rated output voltage. Match the rating of the 
motor. 

) 1 aEB©©M©©a011 
Setting range G1 1S: 25 to 400Hz 

P11S: 25 to 1201íz 

Note: When the set value of base frequency 1 is higher than 
that of maximum output frequency 1, the output voltage does 
not increase to the rated voltage because the maximum 

frequency limits the output frequency. 

Output voltage 
Constant -tor 

F06 Maxi 
output 

voltage 1 

F05 Rated 

voltage I 

ue range 

Output 

frequency 

F04 Base F03 Maximum 

frequency 1 output 

frequency 

This function sets the rated value of the voltage output to 
motor 1. Note that a voltage greater than the supply 

(input) voltage carrot be output- 

T-71 
Setting range 200V AC series: 0, 80 to 240V 

400 V series: 0, 320 to 480V 

Value 0 terminates operation of the voltage regulation 

function, thereby resulting in the output of a voltage 
proportional to the supply voltage. 

Note: When the sat value of rated voltage 1 exceeds 

maximum output voltage 1, the output voltage does not 
increase to the rated voltage because the maximum output 
voltage links the output voltage. 

*tr',z" 

This function sets the maximum value of the voltage 

output for motor 1. Note that a voltage higher than the 

supply (input) voltage cannot be output. 

Setting range 200V AC series: 80 to 240V 
400 V series: 320 to 480V 

5 -7 

This function sets the acceleration tine for the output 
frequency from startup to maximum frequency and the 
deceleration time from maximum frequency to operation 
stop. 

) i 0131EIRGILI0©EMII 
- 7 5 D ©EM0110©1111 

Setting range Acceleration time 1: 0.01 to 3,600 seconds 

Deceleration time 1: 0.01 to 3,800 seconds 

Acceleration and deceleration tines are represented by the 
three most significant digits, thereby the setting of three 
high-order digits can be set. 

Set acceleration and deceleration tines with respect to 
maximum frequency. The relationship between the set 
frequency value and acceleration/deceleration times is as 
follows: 

Set frequency = maximum frequency 
The actual operation time matches the set value. 

Acceleration time Deceleration time 

Set frequency < maximum frequency 

The actual operation time differs from the sat value. 

Acceleration *deceleration operation time = set value x (set 
frequency/maximum frequency) 

Maximum frequehey 

M 

cig 

Accelera 

on 

operation 

time 
Accelera 

time 

AI mi ce era ion 

operation ti 

ion Deceleration 

Set frequency 

time 

Time 

Note: If the set acceleration and deceleration tines are too 
short even though the resistance torque and moment of 
inertia of the load are groat, the torque limiting function or 

ata6 prevention function becomes activated, thereby 

prolonging the operation time beyond that stated above. 
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fi çF, , .. .r ) 

This is a motor 1 function. The following can be 
selected: 

= 3 T IR ICI T le 10 to Is IT I1 
- Selection of load characteristics such as automatic 
torque boost, square law reduction torque load, 
proportional torque load, constant torque load. - Enhancement of torque (Wf characteristics), which is 

lowered during low -speed operation. Insufficient 
magnetic flux of the motor due to a voltage drop in the 
low- freauencv ran can be compensated. 

Setting 
range 

Characteristics selected 

0.0 Automatic torque boost characteristic 
where the torque boost value of a 
constant torque load (a linear change) 
is automatically adjusted. 

0.1-0.9 Square law reduction torque for fan 
and pump loads. 

1.0 -1.9 Proportional torque for middle class 
loads between square law reduction 
torque and constant torque (linear 
change) 

2.0-20.0 Constant torque (linear change) 

Torque characteristics 
<Square law reduction torque> < Proportional torque> 
Output voltage V Output voltage V 

Rated volte t?e 1 ... Rated voltage 1 

lip 
Moony 1 

ít0.1 

Output frequency f 
< Constant torque > 

Output 
voltage V 

100% 
Rated voltage 1 

Bett frequency 1 

ií1.0 . 

Output frequency f 

10% / M2. 0 
Base frequency 1 

0 
Output frequency f 

Note: As a large torque boost value creates overexcitation 
in the low -speed range, continued operation may cause 
the motor to overheating. Check the characteristics of the 
driven motor. 

The electronic thermal O/L relay manages the output 
frequency, output current, and operation time of the 
inverter to prevent the motor from overheating when 
150% of the set current value flows for the time set by 
F12 (thermal time constant). 
This function specifies whether to operate the 

electronic thermal OIL relay and selects the target 
motor. When a general- purpose motor is selected, 
the operation level is lowered in the low speed range 
according to the cooling characteristics of the motor. 
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C TLS IN ( 
I-O IL Ii 

Set value 0: Inactive 
1: Active (for general- purpose motor) 
2: Active (for inverter motor) 

This function sets the operation level (current value) of 
the electronic thermal. Enter a value from 1 to 1.1 

times the current rating value of the motor. 

ENE OrL,TI,E V EIL 1 

The setting range is 20 to 135% of the rated current of 
the inverter. 

1 %) 

= 1 J un 

loo 
95 
90 

When F10 =2 

085 
7 69 30 b 450 : Í ( When F10=1) 
- 0.2 to 22k1 

(When F10 = 1) 

i 

fapfb (fb<eoa:) 
epa: v112elO1W 

fb :Base frequency 

ex x.33 ex0.83 
Output frequency fa (Hu) 

Operation level current and output frequency 

The time from when 150% of the operation level 
current flows continuously to when the electronic thermal 
OIL relay activates can be set. 

2 T II IM IE I IC IN IS IT 11 I 

The setting range is 0.5 to 75.0 minutes (in 0.1 minute 
steps) 

O++wtiyeövrti,eOiereobeistiw 11211 qw®NM11 101111la(8 WItiitfa11R1l0fa BHtiM wau tifiSUtfONN 11 1111 (i1fil7lifi)liM Iifl1HMa IiA\8Li ®HMCs 9ti id11 q/11111011is #111IMEN 15510 10\i; Ofi 1010lg11®11m®®!® 

....raFo 

Fo-1a 

FP* 

o Feme 

0 50 100 150 100 
(ape* amet /cpeetlon lad current) x 100 

This function controls the frequent use and continuous 
operating time of the braking resistor to prevent the 
resistor from overheating. 

1 3 D 0113111313111111111111111111 

Inverter capacity Operation 

G11 S: 7.5kW or less 
0: inactive 
1: Active (bW4ii bridling resistor) 

2 Active (enderrml braking resistor) 

P11S: 11kW or less 
0: Inactive 
1: Inactive 
2: Active (external braking resistor) 

G11S: 
P11S: 

11kWor more 
15kW or more 

0 Inactive 
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This function selects operation if momentary power failure occurs. 

The function far detecting power failure and activating protective operation (is., alarm output, alarm display, inverter output cutoff) 

for undervoltage can be selected. The automatic restart Faction (for automatically restarting it coasting motor without stopping) 

when the supply voltage is recovered can also be selected. 

F 1 1 R [E IS IT IA [R IT I I l 
Setting range: 0 to 5 

The following table lists the function details. 

Set 
value 

Function name Operation at power fairies Operation st power recovery 

O %active 
(intermediate inverter trip) 

M undervollage is detected the protective function is activated 

and output stops. 

bwerter is not 
restarted 

inputting the 
protective function 
reset conmwid 
and operation 
command restarts 
operation. 

. 

1 Inactive 
(Weeder trip at recovery) 

M undervohage is detected the protective function is not 

activated but output stops. 

The protective 
function is activated 
but operation is not . 

restarted 

2 inactive 

Gnverter trip after 
deceleration to a stop at 
power failure) 

When the operation continuation level (413) is reached 

deceleration to stop occurs. The 00 voltage of the main 

circuit sharpens the deceleration slope so that the udervoltage 

protective functions not activated The inverter collects the 

inertia energy of the lead and centrd the motor until it stops. 

than the undervokage protective function is activated If the 

amount of inertia energy from the toad is amak and the 

rndwvoltags level is achieved daig deceleration. the 

unhdervokage protective function is then activated 

The protective 
faction is activated 
and operation is not 

restated 

3 Active 
(operation continued for 
high-inertia bads) 

When the operation continuation level is achieved energy is 

consoled from the inatb amount of the load to &tend the 

operation continuation time. N und,rwkage is detected the 

protective function is not activated tat output stops. 

Operation is automatically restated 
For power recovery during operation 

continuation. rotation accelerates directly to 
the original from/entry. ti andavokape is 

detected. operation &amortise& restarts 
with the frequency at that time. 

4 Active 
(restart with the 

bemiency at power 
failure) 

N underwltage s detected the protective function is not 

activated but Caput dope. 

Operations automatically restarted with the 

*moony at power fairs. 

5 Active 
Leman with the start 
frequency. for low-india 
leads) 

M urdervoltaca is detected the protective function is not 

actinted but output dapw 

°erratical is wtonatica& restarted with the 

frequency set by F23. 'Starting frequency.' 

Function codes H13 to H16 are provided to control a mutating operation after momentary power faire. These functions should be 

indsrstood and used The pick -up (speed search) function can also be selected as a method of restarting wfen power is recovered 

following a momentary failure. (For settig dstais. see function cods H09.) 

The pick-up function searches for the speed of the coasting motor to restart the motor without subjecting it to excessive shook. 

In a high -inertia system. the reduction in motor speed is minimal even when the motor is coasting. A speed searching time is 

required when the pick -up function is active. In such a case, the original frequency may be recovered sooner when the function is 

inactive and the operation restarted with the frequency prior to the momentary power faikre. 

The pick-up function works in the range of 5 to 120 Hz. H the detected speed is outside this range. restart the motor using the 

regular restart function 

5 -9 
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Power feire Power recovery 

Set value : 0 ï7 
Man cirait 
OC voltage 

Output 

frequency 

LV bb 

Set velue :1 

Mein cirait 
DC voltage 

Output 

frequency 

LV trq 

Set value : 2 

Main doit 
OC voltage 

Linder Voltige 

Ten 

ON 

H15 

Operation eorntireOn level 

Time 

5 -10 

Set value : 3 

Man crcui< 

DC voltage 

Power faire Power recovery 

H1S v 
Operation continuation level 

Outut 
frespency 

(motor speea) 

LV trip 

Output 
(terminas 

VI to YS) 

Set value : 4 

Plain circuit 

DC voltage 

Output 

frequency 

(motor speed) 

LV trip 

Output 
(terminate 

Yl to V5) 

Setvalue:5 

Main circuit 

DC voltage 

-\ ' 

Output 

freimency 

(motor speed) 

H13:Waiting time 

LV trip 

Output 

Umbels 
Y1 to YS) 

I ON 

Note : Dotted -dashed lines indicate motor speed. 
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This furation sets the upper and lower limits for the 

setting frequency . 

t 5 H lL I;MiI T E R 
t 111/1L111:1QTiE R 

Set values: 0 to 400Hz (P11 S: 0 to 120Hz) 

Set frequency 

+ Maximum frequency 

lover Fmk value 

-100% 

Wei emit value 

Lower knit value 

Lower frit value 
+100% 

Set frequency 

- Maximum frequency 

?( The inverter output starts with the start frequency when 

operation begins, and stops with the stop frequency when 

operation ends. 

X If the upper emit value is less than the lower lIn it value, 

the upper limit value overrides the lower limit value. 

*This function sets the rate of the set frequency value to 

analog input. 

t 00©Q,Q00© 
Operation follows the figure below. 

Set frequency valus 

+Maxi man 

frequency 

-10 

1001E 

-Maxinum 

frequency 

+10[V] Analog input 
+10V terminal 12 

20 [x] 20mA terminal CI 

*This function adds e bias frequency to the set frequency 

value to analog haut. 

F,R E(O[Tin- FA S 

The operation follows the figure below. 

When the bias frequency is higher than the maximum 

frequency or lower than the - maximum frequency, it is 

limited to the maximum or - maximum frequency. 

Starting frequency: This fixation sets the frequency 

with which to start a DC ejection brake to decelerate the 
motor to a stop. 

2 0 D EIE:11 113U © © 
Set values: O to 801íz 

Operation l vek This faction sets the output current 
level when a DC ejection brake is applied. Set 
percentage of inverter rated output arrant in 1% steps. -' IIc l 

'JR L 114111 
il 

Set values: 0 to 100% (P11S: 0 to 80%) 

Tune: This function sets the time of a DC injection 

brake operation 

F 2 2 D I 1B-1R ]K It I ) I 

Set value 0.0: Inactive 

0.1 to 30.0 seconds 

CAUTION 
Do not use the inverter brake function for 
mechanical holding. 
Injury may result. 
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Start treq, .:OfoicligtegineW 

.F734) ' quen ' )11 

4 -1-e,Kstotirriiiu'eficirmeg 
The starting frequency can be set to reserve the torque at 
startup and can be sustained until the magnetic flux of the 
motor is being established. 

Frequency: This function sets the frequency at 
startup. 

DEUS T A IR ;1* iH lz 
Set values: 0.1 to 60Hz 
Holding time: This function sets the holding time 
during which the start frequency is sustained at startup. MOHOLiD1I IN IG It I 

Set values: 0.1 to 10.0 seconds 

The holding time does not apply at the time of switching 
between forward and reverse. 

The holding time is not included in the acceleration time. 
The holding time also applies when pattern operation 
(C21) is selected. The holding time is included in the timer 
value. 

This function sets the frequency at stop. ciEnUtrofPifilzi 
Set values: 0.0:to 6.0Hz 

Output frequency 
Forward.rotation 

Holding time 

Starting frequency 
Stopping frequene 

Time 
The operation does not start when the starting frequency is 
less than the stopping frequency or when the setting 
frequency is less than the stopping frequency. , COrtfe:t siiiiittal 
This function adjusts the carrier frequency, correct 
adjustment of which prevents resonance with the machine 
system, reduces motor and inverter noise, and also 
reduces leakageicurrent from output circuit wiring. 

MEMINUT ;RI IS IO IN :0 I 

- 
Series 

Nominal applied 
motor 

Setting range 

G11S 
55kW or less 0.75 to 15kHz 
75kW or more 0.75 to 10kHz 

Pl1S 
22kW or less 0.75 to 15kHz 
30-75kW 0.75 to 10kHz 
90kW or more 0.75 to 6kHz 

Carrier frequency Low High 
Motor noise High Low 
Output current wavefomi Bad Good 
Leakage current Small amount Large amount 
Noise occurrence Extremely low High 

Notes: 
1. Reducing the set value adversely affects the output 

current waveform (i.e., higher harmonics), increases 
motor loss, and raises motor temperature. For example, 
at 0.75kHz, reduce the motor torque by about15%. 

2 Increasing the set value increases inverter loss and 
raises inverter temperature. 

(K) .".70410.404.04EMSta 
The tone of motor noise can be altered when the carrier 
frequency is 7kHz or lower. Use this function as required. CIEUFAT(TrflFETI 
Set values: 0 , 1, 2 , 3 

fitiRWRO::1*.0141-406.01 

(ss :6;4.FP40114111:10,140g'§;;,4 
Monitor data (e.g.,output frequency, output current) can be 
output to .terminal FMA as a DC voltage. The amplitude of 
the output can also be adjusted. 
This function adjusts the voltage value of the monitor 
item selected in F31 when the monitor amount is 100%. A 
value from 0 to 200 (%) can be set in 1% steps. 

F 3 .0 F M A V.AD1Ji J 
Set values: 0 to 200% 

Higher than 10V 
5 10V 
Q. 

o 

_ 
E 

g 

1 
U. > 

F30:200% 
F30:100% 

F30:50% 

F30:0% 

50% 100 

This function selects the monitor item to be output to 
terminal FMA. 

DIME M jAg FU N C 

Set 
value 

Monitor item Definition of 100% monitor 
amount 

0 Output frequency 1 

(before slip compensation) 
Maximum output frequency 

1 Output frequency 2 
(after slip co(npensation) 

Maximum out* frequency 

2 Output current Rated output current of 
inverter x 2 

3 Output voltage 
_ 

200V series: 250V 
400V series: 500V 

4 Output torque Rated torque of motor x 2 
5 Load rate Rated load of motor x 2 
6 Power consumption Rated output of Inverter x 2 

7 PID feedback amount Feedback amount of 100% 
8 PG feedback amount 

(only when .op(ion is 
installed) 

Synchronous speed at 
maximum frequency 

9 DC link circuit voltage 200V series: 500V 
400V series: 1,000V 

10 Universal AO 0 to 10V output through 
communication and not 
related to inverter 
operation. 
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I 

t 

0,1 

1. . 

. 11 

I lb 

II . .111 . 

3 oaa111aao1:113© 
11 .. . /11 . 

A 

1 a©ooao01E1 

t,1_ 

K : 1 

O 

.. , 

', ri1©011a10©131111 

6 ßCI00©0 D © 

30 

1 1 _ 

11 ul .. [ v , 

.. _ -1 1.1 I 

I 1 

t 1 

Function 

I l 1 

o D 1:101111100 
i a31311vo 

Set valu. 
G11 S:20% -200% 
P11 S:20%-150K 

999 

G11 S:20%.-.200% 

P11 S:20%~ 150% 

999 

o 
o 

It 
1 .11__1 

1il 

.1 .1 1 
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Áj 

*To obtain the motor torque most efficiently, the torque 
vector control calculates torque according to load, to 
adjust the voltage and current vectors to optimum values 

based on the calculated velue. 

a T IR IQIV 1E IC IT [O IRl1 

Set value Operation 

0 Inactive 

1 Active 

*When 1 (Active) is set, the set values of the following 
functions differ from the written values: 

(DF09 Torque boost 1 

Automatically set to 0.0 (automatic torque boosting). 

(9P09 Skp compensation amount 
Slip compensation is automatically activated. 
When 0.0 is set, the amant of slip compensation for 
the FUJI standard 3-phase motor is applied. Otherwise, 

the written valus is applied 

*Use the torque vector control function under the following 

conditions: 

® There must be only one motor. . 

Connection of two or more motors mikes accurate 
control difficult 

® The function data (rated current P03, no-load current 

P06, XR1 PO7, and %X P08) of motor 1 must be correct 
When the standard FUJI 3 -phase motor is used, setting 
the capacity (function P02) ensures entry of tho above 

data. M auto tong operation should be performed for 
other motors. 

® The rated current of the motor must not be significantly 
less than the rated current of the inverter. A motor two 
ranks lower in capacity then the nominal applied motor for 
the inverter should be used at the smallest (depending on 

the mods0. 

®To prevent leakage current and ensure accurate control. 

the length of the cable between the inverter and motor 

should not exceed 50 m. 

c w hen reactor is connected between the iwerter and the 
motor and the impedance of the wiring cannot be 

disregarded use PO4, "Auto tuning," to rewrite data. 

If these conditions are not satisfied, set 0 (Inactive). 
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Extension 

W0: 
S 

e il Liiil -.6 a 

*Each function of digital input terminals X1 to X9 can be 
set as codes. 

E O IX 1111OQ1313t111111 
E 

E 

0 

O 

2 

3 ©.0000... QaH 
E 

E 

l: 

F 

0 

0 

0 

0 

4 X41 
5 X 

F U 4_C 

5 F U NlC 
6 X Ell iF U N! 
7 X71 F U NiC 

F 

E 

0 

0 

8 e i FUNIC 
9 gDQD N' C 

Set 
value 

Function 

0, 1, 2, 3 Multistep frequency selection (1 to 15 steps) 
4, 5 Acceleration and deceleration time selection (3 

steps) 
6 Self -hold selection (HLD) 

7 Coast -to -stop command (BX) 

8 Alarm reset (RST) 

9 External alarm (THR) 

10 Jogging (JOG) 

I I Frequency setting 2/frequency setting 1 (Hz2/Hz1) 

12 Motor 2/motor 1 (M2/M1) 

13 DC iliectiOn brake command (DCBRK) 

14 Torque limit 2/torque limit 1 (112/711) 
15 Switching operation from line to inverter (501ó:) 

(SW50 

16 Switching operation from Ens to inverter (80Hz) 

(SW80) 

17 UP command (UP) 

18 DOWN command (DOWN) 

19 Edit permission command (data change permission) 
(WE -KP) 

20 P® control cancellation (Ffz/PID) 

21 Forward/reverse switching (terminals 12 and Cl) 
(1115) 

22 Interlock (52 -2)(U 
23 Torque control cancellation (Hz/TR0) 

24 Link operation selection (Standard:RS485, Option: 

BUS) (LE) 

25 Universal DI (U-D0 

26 Start characteristics selection (SIM) 

27^- For options 

Note: Data numbers which are not set in the functions from 

E01 to E09. are assumed to be inactive. 

Multistep frequency selec:yon 
The frequency can be switched to a preset frequency in 

function codes C05 to C19 by switching the external digital 

input signal Assign values 0 to 3 to the target digital input 
terminal The combination of input signals determines the 
frequency. 
Multistep frequency selection 

Combination of set 
vakns input signals . 

3 
(SSO 

2 
(SSO (SS'd 

o 
ISSO 

11:3 on on on 

o MIME] 
on o 

101 on 

on in on on 

on on EEC] 
on an Ezi on 

on ori on Ej 
Jo J'l Vn 

Frequency selected 

C05 MULTI Hz-1 

C08 MULTI Hz-2 

co? MULTI Hz -3 
CO8 MULTI Hz-4 
C09 MULTI Hz-5 

C10 MULTI Hz-6 

C11 MILT( Hz-7 

C12 MULTI Hz-8 

C13 MULTI Hz-9 
C14 MULTI Hz-10 
015 MULTI Hz-11 

C16 MULTI Hz-12 
C17 MULTI Hz-13 
C18 MULTI Hz -14 
C19 MULTI Hz-15 

A cc eler atpn and riec¿r,tinn t,m. ,HlOOt,On 

The acceleration and deceleration time can be switched to a 
preset time in function codes E10 to EIS by switching the 
external digital input signal Assign values 4 end 5 to the 
target digital input terminal The combination of input 
signals determines the acceleration and deceleration times. 

Combination of 
set value input 
signals 

5 
(RU) 

4 
CRT') 

Acceleration and deceleration times 

selected 

off 
F07 ACC 7NE1 
FO8 DEC TNEl 

off 

ElO ACC TNME2 

El 1 DEC TNE2 
E12 ACC TI E3 
E13 DEC 711E3 

EH ACC T8rE4 
on on EIS DEC 1111E4 

Setting range 
0.01 -3600e 

'Self -hold s_ r..twn iHLD: 

This selection is used for 3-wire operation. The FWD or REV 

signal is self-held when HID-CM is on, and the self-hold is 

cleared when FID-CM is turned off. To use this HLD 

terminal function, assign 6 to the target digital input terminal. 

5 -15 

Forward 
rotation 

FWD -CM 

REV -CM 

HLD -CM 

Reverse 
rotation 
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Coas! -.0 >tou corirnand 13X1 

When BX and CM are connected inverter output is cut off 
immediately and the motor starts to coast-to -stop. An 

alarm signal is neither output nor self-held. If BX and CM 

are disconnected when the operation command (FWD or 

REV) is on, operation starts at the start frequency. To use 

this BX terminal function, assign value "7' to the target 

digital input termini. 
dt 

A 
8 
M 

REV-CIA 

A arm 

When an inverter trip occurs, connecting RST and CM clears 

the alarm output (for any fault) ; disconnecting them clears 

trip indication and restarts operation. To use this RST 

terminal function, assign value "8" to the target digital input 

terminal 

E....rna, olerrr THR1 

Disconnecting THR and CM during operation cuts off inverter 

output (le.. motor starts to coast-to-stop) and outputs 

darn 0H2. which is self-held internally and cleared by RST 

input This function is used to protect an external brake 

resistor and other components from overheating. To use 

this THR terminal function. assign value "9' to the target 
digital input terminal ON input is assured when this 

terminal function is not set. 

Jncc;nr, 

This function is used for jogging (inching) Operation to position 

a work piste. When JOG and CM are connected the 

operation is performed with the jogging frequency set in 

function code C20 while the operation command (FD -CM or 

REV -CM) is on. To use this JOG terminal function, assign 

value "10" to the target digital input terminal 

rrece-cV franirerIr,d setting I 

This function switches the frequency setting method set in 

function codes F01 and C30 by an external digital input signal 

Set value input 
signal Frequency setting method selected 

11 

off F01 FRED CMD1 

Jrl C30 FRED CMD2 

Motor Z motor I 

This function switches motor constants using an external 

digital input signal. 

This input is effective only when the operation commend to 
the inverter is off and operation has stopped and doss not 

apply to the operation at Oliz. 

Set value input 

signal Motor selected 

12 

off Motor 1 

on 

Motor 2 

DC r iection braLe co ,,,nd 

When the external &gitan input signal is on. DC injection 

braking starts when the inverter's output frequency drops 

below the frequency preset in function code F20 after the 

operation command goes off. (The operation command 

goes off when the ® key is pressed at keypad panel 

operation and when both temninals FWD and REV go an or 

off at terminal block operation.) The DC injection braking 

continues while the digital input signal is on lin this case. 

the longer time of the Mowing is selected: 

- The time set in function code F22. 

- The time which the input signal is set on. 

Set velue input 

signal Operation selected 

13 

off No DC injection brake command is 

given. 

,r A DC injection brake command is given. 

IOrr7ue hm .1 2 !Jr:Ne .imit I 

This function switches the torque unit value set in function 

codes F40 end F41, and E1B and El7 by an external digital 

input signal. 

5 -16 

E16 DRV 

TRO2 

E17 BRK 

TR02 

Setting rangs 
DRV 20 -200% ,999 

BRK 0, 20 

200% .999 
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Swit.:hIr.g oo2retiorr IrDrr 4r.% rnverter iSOHr! tISWS01 

Motor operation can be switched from 50Hz commercial 
power operation to inverter operation without stopping the 
motor by switching the external digital input signal 

Set value 
input signal Function 

15 

off -on Inverter operation 
(50ííz) 

to line operation 

on -off Line operation to 
(50Fh) 

inverter operation 

SwilctLne noerat.on from. L-.e or.vertrr 16O1171'W601 

Motor operation can be switched from 60Hz commercial 
power operation to inverter operation without stopping the 
motor by switch iw the external digital input signal. 

Set value 
input signal Function 

16 

off -on Inverter operation 
(60Hz) 

to line operation 

on -off Lire operation to 
(60Hz) 

inverter operation 

When the digital input signal goes off. 50 or 60 Hz is 
output according to the set vake input signal after the 
restart waiting time following a momentary power failure 
(function code H13). The motor is then directed to inverter 
operation. 

UP command ,UP DOWN .-omr^.and DOWN4 

When an operation command is input (on), the output 
frequency can be increased or decreased by an external 
digital input signal 
The change ranges from 0 to maximum frequency. 
Operation in the opposite direction of the operation 
command is not allowed. 
Combination of set 
value input signals Function selected 

(when operation command is on) 
18 17 

off off Holds the output frequency. 
off on Increases the output frequency 

according to the acceleration time. 
off Decreases the output frequency 

according to the deceleration time. 
on on Holds the output frequency. 

There are the two types of UP/DOWN operations as shown 
below. Set the desired type by setting the frequency (F01 or 
C30). 
Frequency 

setting 
(FOI or C3O) 

Initial valve at 
power Trout 

on 

Operation command reentry 
during deceleration 

8 
(UP /DOWN1) 

OHz 

Operates at the frequency at 
reentry. 

Frequency 

FWD ON 
(REV) I OFF L 

9 
(UP /DOWN2) 

Previous 
frequency 

Returns to the frequency before 
deceleration 

Frequency 

FWD 

(REV) I OFF - 

Flit perrn s.ion cprrmand i data chen.;e 

This function allows the data to be changed only when an 
external signal is being input, thereby making it difficult to 
change the data. 

19 Function selected 

off Inhabit data changes. 

Allow data changes. 

Note: 
If e terminal is set to value 19, the data becomes unable to 
be changed. To change the data. turn on the terminal and 
change the terminal setting to another number. 

PID control cancellation IH. PID: 
PID control can be disabled by an external digital input 

s 

Set value 

input signal Function selected 

r ;" 

20 

off Enable PD control 

on 
Disable PD control 

(frequency setting from keypad panel). 

Fonva.d le,eralern revers. . 

5 -17 

The analog input (terminals 12 and C1) 'can be switched 
between forward and reverse operations by an external 
digital input signal 

Set value 
Input signal 

` 
Function selected 

d 

21 

off 
Forward operation when forward operation 

is set and vice verni 
Reverse operation when forward operation 

is set and vice versa 

1r;cro-.F 57 ?i 
When a contactor is installed on the output side of the 
inverter, the contactor opens at the time of a momentary 
power failure. which hinders the reduction of the DC circuit 
voltage and may prevent the detection of e power faikre and 
the correct restart operation when power is recovered. The 
restart operation at momentary power failure can be 
performed effectively with power faikre information provided 

by an external digital input signal 

Set value 
input signal Function 

22 

off No momentary power faikre detection 
operation by digital input 

Momentary power failure detection 
operation by digital input 
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Tr,rnue r,onirol canr.ellation íHr.'TROI 
When function code H18 (torque control function 
selection) is set to be active (value 1 or 2), this 
operation can be canceled externally 

Assign value "23" to the target digital input terminal and 

switch between operation and no operation in this input 

signal state. 

Set value 

input signal 

23 

Function selected 

off 
Torque control function active 
The input voltage to terminal 12 is the 
torque command value. 

Torque control function inactive 
The input voltage to terminal 12 is the 
frequency command value. 

PID feedback amount when PID control 
operation is selected (H20 = 1 or 2). 

L irk oneratinn selection `RS485 standard BUS 

Frequency and operation commands from the link 

can be enabled or disabled by switching the 

external digital input signai Select the command 

source in H30, "Link function." Assign value 

"24" to the target digital input terminal and enable 

or disable commands in this input signal state. 

Set value 
input signal Function selected 

4 

- 

24 

off Link command disabled. 
rl Link commend enabled. 

Universal DI `11 -F)fl 
Assigning value "25" to a digital input terminal renders 

the terminal a universal DI terminal. The ON /OFF 
state of signal input to this terminal can be checked 

through the RS485 and BUS option. 

This input terminal is only used to check for an 

incoming input signal through communication and does 

not affect inverter operation, 

Start characteristics selection ;STMT 

The start characteristics function (pick -up mode) in 

function code H09 can be enabled or disabled by 

switching the external digital input signal. Assign 

value "26" to the target digital input terminal and 

enable or disable the function in this input signal state. 

Set value 

input signal 

26 

Function selected 

Start characteristic function disabled I 

Start characteristic function enabled 

rSettings when shipped from the l 

Neal input Setting at factory shipment 
Set vane Description 

Terminal X1 0 Multistep frequency selection (SS1) 
Terminal X2 1 Multistep frequency selection (SS2) 
Terminal X3 2 Multistep frequency selection (SS4) 
Tontine! X4 3 Multistep frequency selection (SS8) 
Tenniel XS 4 Aowbration and dweleration selection (RT1) 

Terminal X6 5 Acceleration and deceleration selection (R72) 

Tannic X7 6 Self-hold selection (HLD) 
Terminal xe 7 Coast -to -stop command (BX) 
Terming! X9 B Alarm reset (RST) 

*Acceleration time 1 (F07) and deceleration time 1 (F08) as 

well as three other types of acceleration and deceleration 

time can be selected. 

*The operation and setting ranges are the same as those of 

acceleration time 1 . and deceleration time 1. See 

explanations for F07 and FOB. 

*For switching acceleration and deceleration times. select 
any two terminate from terminal X1 (function selection) in 

E01 to terminal X9 (function selection) in 109 as switching 

signal input terminals. Set "4" (acceleration and 

deceleration time 1) and "5" (acceleration and deceleration 

time 2) to the selected terminals and input a signal to each 

terminal to switch acceleration and deceleration times. 

Switching 's possble during acceleration, deceleration, or 

constant -speed operation. 

*Example: When 4 and 5 are set to terminals X2 and X3: 

É 

E 

I 

1 

O 

I 

A 
D 

13E. 
DEN 

T I M E 

TQ©E 
2 
2 

E 1 2 A [lEll00© E 3 
1 3 DIMIT 1 M©© 

F 1 4 A Ci CI TEMI 4 
E I 5 DEE O0© 4 

Operation i 

>i 
nnnnTune 

5 -18 

IM317"-1' 

011 e 

Maximum 

-frequency 

1111 J11 
Aced Dea! Aced Deal Aral Deal Aced Deal 
tine tire the tine tine tree tin tie 

I I 2 2 3 3 4 4 
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e 

*This function is used to switch the torque limit level set in 

F40 and F41 by an external control signal. Input an external 

signal by selecting arty of the control input terminals (X1 to 
X9) as torque limit 2 /torque limit 1 (value 14) in E 

(frequency). When the DC injection brake function is active, 

"RUN" signal is off. 

Frequency arr val FAP) 
See the explanation of function code E30 (frequency arrival 

(detection aid ). 

See the explanation of function codes E31 and E32 

.r 

Some control and monitor signals can be selected and 

output from tenninals[Y1] to [Y5). Terminals[Y13 to NO 
use transistor output terminals[Y5A) and [Y5C)use relay 

contacts. 

E 2 0 ENNEEICKEMI ' 

E 9 1 CEINCIO©QIIII 
1 

F 7 2 Y °3 I iF iU N nC' 
C Z 3 Y 14 IMEE113111.1. 
f 7 a ©© F 1 NIC 

Set vales Output signal 

O Operating (RUN) 

1 Frequency arrival (FAR) 

2 Frequency detection (FDT) 

3 Stopping &e to underrated, (LV) 
4 Torque polarity detection (B/D) 
5 Torque hating (TL) 

6 Restarting after momentary power failure OPF) 

7 Overload early waning (OL) 

8 During keypad penal operation (KP) 

9 Inverter stopping (STP) 

10 Ready for operation (ROY) 

11 Operation switching between Ene and inverter (SWBB) 

12 Operation switching between he and inverter (SW52-2) 

13 Operation í witching between he and intense (SW52-1) 

14 Motor 2 switching (SWM2) 

15 Terminal AX function (AX) 

16 Patten operation stage change (TU) 

17 Pattern operation cycle operation completed (TO) 

18 Pattern operation stage number (STG1) 

19 Pattern operation stage number (STG2) 

20 Pattern operation stage number (STG4) 

21 Aiarm detail (AL1) 

22 Abrm dotal (A1.2) 

23 Alarm detail (AL4) 

24 Abram detal (ALB) 

25 Cooing fan operating (FAN) 

28 Retry function operating (TRY) 

27 Universal DO (U-00) li 
2B Heat sink overheat early warning (OH) 

29 Slndnrizatim craMMsd by syndrome aeration wed (Sr*- 
Nate: For output signals marked ia. refer to instruction 
manuals for RS485 communication and the synchronous 
operation card. 

Inverter running tHUN 
"Running means that the inverter is outputting a frequency. 
'RUN' signal is output as when there is output speed 

5 -19 

If the undervoltage protective function activates. i.e. when 

the main circuit DC voltage falls below the undervoltage 

detection level. an ON signal is output The signal goes off 
when the voltage recovers and increases above the 

detection level. The ON signal is retained while the 
undervoltage protective function is activating. 

Urdervoltage detection level 

t:r . - -.s: 11 series: 400V 
Iorque Dolarily áetecLon i8 I)1 

This function determines the torque polarity calculated in 

the inverter and outputs a signal indicating driving or braking 

t w que. An OFF signal is output for driving torque; an ON 

signal is output for braking torque. 

Torpur- r,tne, 11 

When the torque limiting activates, the stag prevention 
function is automatically activated to change the output 
frequency. The torque limiting signal is output to lighten the 

bad and also used to display overload conditions on the 
monitor device. This ON signal is output during the current 
or . i iced or re e n is vented. 
Restart after rcornr.nlury Vower tIPF: 

Following a momentary power failure, this function reports 
the start of the restart mode. the occurrence of an 

automatic pull-in, and the completion of the recovery 

operation 
Following a momentary power failure, an ON signal is output 
when power is recovered and a synchronization (pull-in) 

operation is performed. The signal goes off when the 
frequency (before power failure) is recovered. 
For 0Hz restart at power recovery, no signal is output 
because synchronization ends when power is recovered. 
The frequency is not recovered to the frequency before the 

er failure occurrence. 

Before the motor stops by the trip operation of an 

electronic thermal O/L relay, this function outputs an ON 

signal when the load reaches the overload early warning 

leveL 

Either the electronic thermal O/L relay early warning or 
output current overload early warning can be selected. 

For setting procedure, see "E33 Overload early warning 

(operation selection) ", and "E34 Overload early warning 

(operation level)." 
effective for motor 1 only. 

Keyoan p.eel operating IKP} 

An ON signal is output when operation command keys 

(®1111 anu ) on the keypad panel can be 

used (Le., 0 set in "F02 Operation) to issue operation and 

co sto mmands. 

This function outputs an inverted signal to Running (RUN) to 
indicate zero speed. An ON signal is output when the DC 

injection brake function is operating. 
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Ready or operation 'RDVi 
This function outputs an ON signal when the inverter is 

ready to operate. The inverter is ready to operate when 

the main circuit and control circuit power is estabhshod and 

the inverter protective function is not activating. 

About one second is required from power-on to ready for 
operation in normal condition. 

To perform switching operation between the hue and the 

inverter. the sequence prepared in the inverter can be used 

to select and output signals for opening and closing the 

magnetic contactors connected to the inverter. As the 

operation is complex, refer to technical documentation for 
the FRENIC5000G11S/P11s series when using this 

fiscticn. 
As the sequence will operate automatically when SW88 or 

SW52 -2 is selected do not select when not using the 

sequence. 
Ap.o ? sxitct.ic¿ `5Wí.12' 

When a signal for switching to motor 2 is input from the 

terminal selected by terminals tXi) to (X9]. this function 

selects and outputs the signal for switching the magnetic 

contactor for the motor. As this switching signal is not 

output during running including when the DC infection 

braking function is operating, a signal must be re -irrout after 

out ut sto 

When an operation (forward or reverse) commend is entered, 

this function outputs en ON signal. When a stop command 

is entered, the signal goes off after inverter output stops. 

When a coast -to -stop command is entered and the inverter 

protective function operates. the signal goes off 
immediata . 

When the pattern operation stage changes. this function 

outputs a one-shot (100ms) ON signal to report a stage 

eiliennumm 
When the seven stages of a pattern operation are 

completed this function outputs a one -shot (100 ma) ON 

s' to report the lotion of ae es. 

During pattern operation. this function reports the stage 

(operation process) being operated. 

Pattern 

operation 

stase No. 

Output terminal 

STG 1 STG 2 STG 4 

Stage 1 on off off 

Stags 2 off o n off 
Stage 3 on 

off 
e n 

off 
off 
on Stage 4 

Stage S on off on 
Stage 6 

Stage 7 

off 
on 

on 
on 

on 

on 

When pattern operation is not activated (Le.. no stage is 

selected), the terminals do not output a signal. 

5 -20 

Alarm detail 1A.L1 AI ?? AL4) IALB 

This function reports the operating status of the inverter 

protective function. 

Alarm detail 

(inverter protective function) 

Output terminal 

All AU AU ALB 

Omniumrrt. ground feuil funs 

blown 
on off off off 

Overvoltage off on off 

off 

off 

off Urdervoltage shortage, input 

phase failure 

Motors 1 and 2 overload off 
o n 

off 

off 
off 

on 

on 

on 

on 

off 
off Inverter overload 

Heat sink overheating, inverter 
inside overheating 

off 

External alarm input, braking 

resistor overheating 
on 

off 

on 

off 

on 

off 

off 

off 
o n 

on 
on 

off 

on 

on 

on 
o n 

on 
nn 

Memory error, CPU error 

Keypad panel communication error, 

option communication error 
on off 

on Option error off 
Output wiring error 

RS485 communication errer 

off 
on 

off 
off 
on Overspeed. PG disconnection off 

In normal operation terminals do not output signal 
Cooiie !an ouern!n.r: i.FAN 

When used with 'H06 Cooing fan OWOFF =trot; this 

function outputs i rat, while the cooling fan is operating. 

When a value of 1 or larger is set to 1H04 Retry operating. 

the signal is output while retry operation is activating when 

the inverter rotective function is activated. 
Uivc,,al DO .U-DO 

Assigning value "27" to e transistor output terminal renders 

the terminal a universal DO terminal 

This function enables OWOFF though the RS485 and BUS 

option. 
This function serves only to tua on and off the transistor 
output through communication and is not related to inverter 

operation 

Heat r overheat ea04 I F. OH: 

This function outputs early wowing signal when heat sink 

temperature is (overheat detection level - 10°C) or higher. 

Digital input Setting at factory shipment 

Sat 
value 

Description 

Terminal Y1 O Operating (RUN) 

Terminal Y2 1 Frequency arrival (FAR) 

Terminal Y3 2 Frequency detection (FDT) 

Terminal Y4 7 Overload early warning 

(OL) 

* Terminal Y5 15 Terminal AX finition (AX) 
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*This function adjusts the detection width when the output 
frequency is the same as the set frequency (operating 

frequency). The detection width can be adjusted from 0 to 
±10 Hz of the setting frequency. 

F 3 -421331111111111111113 

Setting range: 0.0 to 10.014z 

When the frequency is within the detection width, an ON signal 

can be selected and output from terminals (Y1) to (Y5). 
ouaatweeny 

KDebelkmm M 

This function determines the ope ration (detection) level of 
the output frequency and hysteresis width for operation 

release. When the output frequency exceeds the set 

operation level. an ON signal can be selected and output from 
terminals (Yl) to (YS). 

11.111.F[DjTI ILIE1VIEfLi 
E 3 ? F ID IT j. (H ;Y IS IT IR I 

I 

Setting range (Operation level) : G11S:0to400Hz 
P11S:0to12014z 

(Hysteresis width) : 0.0 to 30.0 Hs 

FregAnef 

aeais 

rol lana 

r:. 

IO L I W,A R N t NT1 
Set value 0:Electronic thermal 0/L relay 

1:Output current 
Set velue Function Description 

0 Electronic 
thermal 
O/L relay 

Overload early waming by electronic 
thermal O/L relay(heving inverse-time 
characteristics) to output current 
The operation selection and thermal 

time constant for the inverse-tine 
characteristics are the same as those 

of the electronic thermal OIL relay 

for motor protection (F10 and F12). 

1 Output 
current 

An overload early warning is issued 

when output current exceeds the set 

current value for the set tine. 

*This function dstsrmies the operation level of the 
electronic' thermal O/L relay or output current 

Setting range G1 1 Sinverter rated output currentx(20 to 200%) 

1211Simertsr rated output chrrentx(20 to 1501;) 

F 3 4 oILI ILIEIvIEILI I I 

The operation release level is 90% of the set value. 
,a;r,t Aerma; u..3*,.r u 

*This %motion is used when 1 (output current) is set to 
"E33 Overload early warning (operation selection)." 

O L TT TÌ 1M E IR 
Setting range: 0.1 to 60.0 seconds 

*Set the time from when the operation level is attained 

until the overload early warning function is activated. 

*These coefficieentc are conversion coefficients which are 

used to determine the load and ins speed and the target 
velue and feedback amount (process amount) of the PID 

controller displayed on the LED monitor. 

Setting range 

Display coefficient A- 999.00 to 0 00 to +999.00 

Display coefficient B.:- 999.00 to 000 to +999.00 

` 4 0 L71:J©0.3MIRINE 
F ., 

I 0O 13111MCMIIII 
*Load and tine speed 

Use the display coefficient A. 

Displayed value = output frequency x (0.01 to 200.00) 

Although the setting range is *999.00. the effective vola 
range of display data is 0.01 to 200.00. Therefore, values 

smaller or larger than this range are limited to minimum 

vakae of 0.01 or e maximum value of 200.00. 

*Target value and feedback amount of RD controller 
Sat the maximum vakre of display data in E40. "Display 

coefficient A," and the minimum value in E41, "Display 

coefficient B. 

Displayed vakne = (target value or feedback amount) 

*Select one of the following two types of overload early x (display coefficient A - B) -B 
warning: early warning by electronic thermal O/L relay 

function or early warning by output current 

Displayed 

A 

B Target value or 

0% 100% 
feedback amount 

5 -21 
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Among data in "E43 LED monitor (display selection)," some 
data need not be displayed instantaneously when the data 
changes,. For such data, a flickering suppression filter can be 
used. 

4 ? D 1:113av0rn171111 
Setting range: 0.0 to 5.0 seconds 

*Monitored items in "E43 LED monitor (display selection)" 

Set value Display item Set vals Display item 

3 
Output 
current 

8 
Calculated 

torque value 
Output 
voltage 

9 
Power 

consumption 

The data during inverter operation. during stopping. at 
frequency setting, and at PD setting is displayed on the LED. 

*Display Bring running and stopping 
During running. the items selected in "E43 LED monitor 
(display selection)," are displayed. In "E44 LED monitor 
(display at stopping); specify whether to display some items 
out of the set values or whether to display the INTO items as 
during rurnig- 

LEID M T R 
L E,D M N T R 2 I , 

Value 

WA to 
E43 

E44 =0 E44 =1 
At stopping During 

running 
At I 

stopping 
During 

running 

0 Set frequency vakr 
(Hz) 

Output frequency (before slip 

compensation) (Hz) 
1 Set frequency value 

(Hz) 

Output frequency (after slip 

compensation) (Hz) 

2 Set frequency vair (Hz) 

3 Output curent (A) 

4 Output voltage (command value) (V) 

5 Synchronous speed 
sat vals (r /min) 

Synchronous speed (r/min) 

8 Line speed set vakue 

(m/min.) 

Line speed (m/min) 

7 Load speed set 
value (r/mi) 

Load speed (r /min) 

8 Calculated torque value ( %) 

9 Output power (kW) 

10 PD target value 1 (direct input from keypad panel) 

11 PD target value 2 (iput from "F02 Frequency 1") 
12 PD feedback amours 

Note: For the values 10 to 12 set to E43, the data is displayed 
only when selected in "H20 PD control (operation selection)." 

LICID'( LMINLTIR I J 

*Display at frequency setting 
When a set frequency is checked or changed by the keypad 
panel the set value shown below is displayed. 
Select the display item by using "E43 LED monitor (display 
selection)." This display is not affected by "E44 LED monitor 
(display at stopping)." 

Value sat to E43 Frequency setting 
0,1,2,3,4 Set value of frequency (Hz) 

5 Set value of synchronous speed (r/min) 
8 Set value of lin speed (m/mi.) 
7 Set value of load speed (r /min) 

8.9 Set value of frequency (Hz) 

10.11.12 Set vale of frequency (Hz) 

Note: For the values IO to 12 set to E43, the data is displayed 
only when selected in "H20 PD control (operation selection)." 

This function selects the item to be displayed on the LCD 

monitor in the operation mods. 

5 -22 

Set valor Display item 

0 Operation status. rotating *action, operation 

guide 

1 Output fnquensy (before dip compensation). 

output current. calculated torso value in ber 

IMPII 

Set valus 0 
During running 

60.00 
J 

RUN FWD 

PRGGPRG MENU 

F/D'LED SHIFT 

Set velue: 1 

60.00 I W A 

Fout/lout/TRO 

Full-scale vale of bar graph 

When stopping 

I 
60.00 I 

STOP 
PRGoPRG MENU 

F/DOLED SHIFT 

Display item Full -scale 

Output frequency Maximum frequency 
Output turren 200% of mentar rated vakr 
Calculated torque valer 200% of motor rated valer 

Note: The scale cannot be adjusted. 
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This function selects the language for data display on the 
LCD monitor. 

LIA Iii 1GIuh1cIEI 1 1 

Set value Language 
displayed 

Set value Language 
displayed 

0 Japanese 3 French 
1 English 4 Spanish 
2 German 5 Italian 

Note: English language is used for all LCD screens In this 
manual. For other languages, refer to the relevant 
instruction manual. 

*This function adjusts the LCD contrast Increase the 
set value to raise contrast and decrease to lower contrast. 

Set value i 0, 1, 2 8, 9, 10 

Screen Soft E- ----'> Hard 

5-23 
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*This function makes the set frequency jump so that the 
inverter's output frequency does not match the mechanical 

resonance point of the load. 

*Up to throe jump points can be set. 

*This function is ineffective when jump frequencies 1 to 3 

we set to 0Hz. 

A jump does not occur during acceleration or deceleration. 
When a jump frequency setting range overlaps another range, 
both ranges are added to determine the actual jump area. 

C 0 I JIUIM P IHjz 1 -1 
C 0 7 JIUIM-P Hiz 2 
C 0 3 J1UIM P fH¡z 3 

Set value 

0 to 400Hz (P11S: 0 to 20Hz) 
In 1Hz steps (mit) 

Set yaks 

C 0 4 J U M P H V S¡TIRI 
"Oto30Hz 
In 1Hz steps (min) 

SN frenase otr) 

Sot hrswev aw 

*Multistep frequencies 1 to 15 can be switched by tuning on 

and off terminal functions SS1, 5S2. SS4, and SSB. (See 

E01 to E09 for terminal function definitions.) 

*OFF input is assumed for any undefined terminal of SS1, 

SS2, SS4, and SM. COS=Inn 
C 0 

Hz-1 
6 

C 

C 

0 

0 

7 

8 =mum z- 4 
C 

C 

C 

0 

t 

I 

9 M 
0 MUST 
I M 

u 

t U 

S 
L 

T 

BEIM©© 

- 5 

©© - Q - 7 
C 

C 

1 

1 

7 Bgall 
3 L 

T TaLi 9 
C i 4 ©OLplai ©©1 O 

C 1 5 M SS©©Q 1 

C 

C 

C 

1 

I 

1 

6 M OS 
7©0 
B M U 

L 
T 
T 

I IE©©o© 
1 H z Q© 

1 L O0.11113 
C 1 9©0L T iWQ©1 

Set value 

0 to 400Hz (P1IS: 0 to 120Hz) 

In 0.01Hz steps (min.) 

5 -24 

Output frequency 
(Hz) CH 

C12 CH 

s 

15 

C17 

Coe 

C01 
le 

19 

FIIO-011 

sst-CN ,dJtl 
ss2-01 0 7 [a7 
su-ca, 

S58-CN 
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This function sets the frequency for jogging operation of 
motor. which is different from the normal operation 

C 2 0 00ilJtllt;aJLi11111111111111 
Setting range 611S : O. 00 to 400. 00 HZ 

P1 1S : O. 00 to 120. 00 Hz 

Starting with the jogging frequency is combined with jogging 
select signal input from the keypad panel or control terminal. 
For details, see the explanations of "E01 Terminal Xl, to 
"E09 Terminal X9." 

'M? 
*Pattern operation is anautornatic operation according to 
preset operation time. direction of rotation, acceleration and 
deceleration time, and frequency. 
When using this *action, set 10 (pattern operation) to "F01 
Frequency setting ® PIAITjTiE RIN 

Seven stages are operated in order (of function codes) 
according to the values set in "C22 Pattern operation (stage 
1); to "C28 Pattern operation (stage 7)." Each function sets 
the operation time and the rotating direction for each stage 
and assigns set values of the acceleration and deceleration 
tine. 

The foNowi i operation patterns can be selected 
Set value Operation pattern 

0 Perform a pattern operation cycle. then 
stop operation. 

1 Perform pattern operation repeatedly. 
Stop operation using a stop command. 

2 Perform a pattern operation cycle, then 
continue operation with the last 
frequency set 

Tose 

® 
set vair:P 

End d orda 
Ferwrd 

oww 

V 

o Tirsa 
Irwparacy 

Reversa 

C 2 2 S TOD 1 

C ? 3 S TOQE 2 Ilm 
C 2 4 S T A G E 3 
C 2 S©T A G E 4 
C 2 6 S T A G E 6 
C 2 iT 
C 2 8 T 

A G 61 
A G 7 

Set or 
assign item 

Value range 

Operation 

time 

O. 00 to 13000s 

Rotation 
direction 

F: Forward (counterclockwise) 
R: Reverse (clockwise) 

Acceleration 
and 
deceleration 

time 

1: Aaalsratim tien l ova bcalration time 10R) 
t Acceleration tina 2 (E10), daealeratien time 2 (Ell) 

x Aaxderatiai tina 3 (Ely, dtabrrtion tim 3E14 
t Aaa Wortion time 4 (E16 declaration tine 4 (EIS 

Note: The operation time is represented by the three most 
significant digits, hence, can be set with only three high-order 
digits. 

Setting example 
100 F 3 

TAcceleration and deceleration 
tine (code): 3 

No rotating direction: 
Forward (counterclockwise) 

Operation time. 100e 

Set the operation time to 0.00 for stages not used. which are 
skipped in operation. 
With regard to the set frequency vakee, the multistep 
frequency function is assigned as listed in the table below. 

Set frequencies to C05 Multistep frequency 1." to "C11 
Multistep frequency 7." 

5-25 

Stage No. Operation frequency to be set 
Stage 1 Multistep frequency 1 (COS) 

Stage 2 Multistep frequency 2 ((06) 
Stage 3 Multistep frequency 3 (CO7) 

Stage 4 Multistep frequency 4 (C08) 
Stage 5 Multistep frequency 5 (C09) 

Stage O Multistep frequency 8 (CIO) 

Stage 7 Multistep frequency 7 (C11) 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 246 of 315



 

*Pattern operation setting example 

Function Set 
value 

Operation frequency to be at 

C21 (operation selection) 1 - 
C22 (stage 1) 60.0F2 Multistep frequency 1 (CO5) 

C23 (stage 2) 100F1 Multistep frequency 2 (COB) 

C24 (stage 3) 85.581 Multistep frequency 3 (C07) 

C25 (stage 4) 55013 Muhietap frequency I (COB) 

C26 (stage 5) 50.0E2 Multistep frequency 5 (C09) 

C27 (stage 6) 710F4 Multistep frequency I (C10) 

C28 (stage 7) 35.0F2 Multistep frequency 7 (C1I) 

The following diagram shows this operation. 

Forward Multistep Multistep 

d 'ection ktitistep Mtrkistep frequency 6 frequency 7 

fmlisencY 1 frequency 2 \ (Stage 7) 

(Stage 1) Multistep A 

frequency 5 

DEG 

Reverse 

direction 
613.05 IDOS 65.5S 55.0S 50.05 72.0S 35.0S 

Time 

i n n n nn 
Output signals from terminals Y1 to Y5 

Set vane (ryry 

:17 

Rum' and stopping are controlled by pressing the 
and keys and by opening and closing the control 
terminals. 
When using the keypad panel, pressing the ® key 
starts operation. Pressing the ® key pauses stage 
advance. Pressing the ®key again restarts operation 
from the stop pout accord to the stages. ff an alarm 
stop occurs, press n key to release operation 
of the inverter protective function, then press the ® key to restart stage advance. 

If required to start operation from the fret stage "C22 
Pattern operation (stage 1). enter a stop command and 
press the® key. 
ff an alarm stop occurs, press the key to release 
the protective function. then press the key again. 

5-26 

Notes: 
1. The direction of rotation cannot be reversed by a 
command issued from the ®key on the keypad panel or 
terminal (REV). Any reverse rotation commands entered are 
canceled. Select forward or reverse rotation by the data in 

each stage. When the control terminals are used for operation, 
the self-hold function of operation command also does not 
work. Select an alternate type switch when using. 
2. At the end of a cycle, the motor decelerates -to -stop 
according to the value set to 708 Deceleration time 1 

*This function selects the frequency setting method. 

F R E of IC 11.4 D 2 
For the setting method. see the explanation for F01. 

C 3 0 

This function sets the offset of the analog input (terminals 
(12) and 

The setting range is -5.0 to +5.0% (in O. % steps) of the 

C 3 1 o 
2. 3 2 o 

17111101315111101111 
oo©©o.o111 

maximum output frequency. 

Set frequency value 

Terminal 112 

Set frequency value 

Terminal (C1 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 247 of 315



 

*Analog signals input from control terminal 12 or Cl may 

contain noise, which renders control unstable. This 
function adjusts the time constant of the input filter to 
remove the effects of noise. 

C 3 . RIE IF I IF [I DL IT IE [R I 

Setting range: 0.00 to 5.00 seconds 
An sat vaku too tarp delays control response though 

stabiising control A set value too small speeds up control 
response but renders control unstable. 

If the optimum valus is not known, change the setting when 
control is unstable or response is delayed. 

Note: 
The set value is commonly applied to terminals 12 and Cl. 
For input of PID feedback amount, the PID control feedback 
Mer (set in H25) is used. 
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xerlAr ra r.z.1>nre, 
*This function sets the number of poles of motor 1 to be 

driven. If this setting is not made, an incorrect motor 
speed (synchronous speed) is displayed on the LED. 

P 0 1Qam 0 31©1311111111 
Set vahees: 2, 4, 6, 8, 10, 12, 14 

7c"s: ó::ti 
*The nominal applied motor capacity is set at the factory. 

The setting should be changed when driving a motor 
with a different capacity. 

P 0 2 EKIII0LIC11111111111111 
Set value for models with nominal applied motor of 
22kW or less: 0.01 to 45kW 
Models with nominal applied motor of 30kW or more: 
0.01 to 500kW 

*Set the nominal applied motor capacity listed in 9-1, 
"Standard Specifications." Also set a value in the 
range from two ranks lower to one rank higher than the 
nominal applied motor capacity. When a value outside 
this range is set, accurate control cannot be guaranteed. 
If a value between two nominal applied motor capacities 
is set, data for the lower capacity is automatically 
written for related function data. 
When the setting of this function is changed, the values 
of the following related functions are automatically set 
to data of the FWI 3 -phase standard motor. 

- P03 Motor 1 (rated current) 
- P08 Motor 1 (no-load current) - P07 Motor 1 (% R1) - P08 Motor 1 (% X1) 

Note: 
The set values for the FWI 3 -phase standard motor are 
200V, 50Hz, 4 poles for the 200V series; 400V. 50H z, 4 
poles for the 400V series. 

*This function sets the rated current value of motor 1. 

P 0 3 M11I-II IrI 
Set value: 0.00 to 2,000A 

This function measures and automatically writes motor 
data. 

P 0 1 ©M. T IU IN EIRE 
Set 

value 
Operation 

o Inactive 
1 Measure the primary resistance ( %R1) of the 

motor and leakage reactance (%X) of the base 
frequency when the motor is stopping and 
automatically write both values in P07 and P08. 

2 Measure the primary resistance ( %R1) of the 
motor and leakage reactance (%X) of the base 
frequency when the motor is stopping, measure 
the no-load current (lo) when the motor is 
running, and automatically write these values in 
P06, P07, and P08. 

*Perform auto tuning when data written beforehand In "P06 
No-load current," "P07 %R.1," and "P08 %X," differs from 
actual motor data. Typical cases are listed below. Auto 
tuning improves control and calculation accuracy. 

When a motor other than the FUJI standard 3 -phase 
motor is used and accurate data is required for close control. 

When output -side impedance cannot be ignored as when 
cable between the Inverter and the motor is too long or when 
a reactor is connected. 
-When %R1 or %X is unknown as when a non -standard or 
special motor is used. 

1. Adjust the voltage and frequency according to motor 

characteristics. Adjust functions "F03 Maximum 

output frequency," "F04 Base frequency," "F05 Rated 

voltage," and "F06 Maximum output voltage." 
2. Enter untunable motor constants first Set functions 

"P02 Capacity," "P03 Rated current" and "PO6 No-load 

current," (input of no -load current not required when 
PO4=2, for running the motor at tuning, is selected). 

3. When tuning the no -load current, beware of motor 
rotation 

4. Set 1 (motor stop) or 2 (motor rotation) to function 
"PO4 Auto tuning." Press the key to write the 

set 

value and press the ® key or ® key then 

start tuning simultaneously. 
Tuning takes several seconds to several tens of seconds 

(when 2 Is set. As the motor accelerates up to half the 

base frequency according to acceleration time, Is tuned 

for the no-load current, and decelerates according to 

the deceleration time, the total tuning time varies 

depending on set acceleration and deceleration times.) 

5. Press the ® key. 

6. End of procedure 
Note: 

Use function "A13 Motor 2 (auto tuning)," to tune motor 2. 

In this case, set values described in 1 and 2 above are for 

the function (A01 - ) of motor 2. 

WRANING 

When the auto tuning value is set to 2, the 
motor rotates at a maximum of half the 
base frequency. Beware of motor rotation. 
as Injury may result. 
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11;tiiiÉkarAr 

*Long-time operation affects motor temperature and 
motor speed. Online tuning minimizes speed changes 
when motor temperature changes. 

P 0 5 IT Iu IN I2 I I I I 

Set value Operation 
o Inactive 

1 Active 

n 
This function sets the no-load current (exciting current) 
of motor 1. 

Set value: 0.00 to 2,000A 

P 0 MIMI O MIMEO 

Write this data when using a motor other than the . 

FUJI standard 3 -phase motor and when the motor 
constant and the impedance between the inverter and 
motor are known. 

P 0 7 

P 0 B 

M 1 
MI1 x 

R 11 xl1 
Calculate %R1 using the following formula: 

%R 1- R 1 +CableR x 1 O O [ %] V/ (. I) 
R1: Primary coil resistance value of the motor (Q] 
Cable R : Output -side cable resistance value [ Q] 
V:Rated voltage [V] I: Motor rated current [A] 

Motor rated current 
Xl +X2 XII/(X2 +XN)Cable 

X 1i X x 1 0 0 [9s] V/ (47 I ) 

X1 : Primary leakage reactance of the motor (Q] 
X 2 : Secondary leakage reactance (converted to a 

primary value)of the motor (Q] 
XM: Exciting reactance of the motor [ Q ] 
Cable X: Output -side cable reactance [ Q ]. 
V: Rated voltage [V] t: Motor rated current [A] 

Note: 
For reactance, use a value in the data written in "F04 

Base frequency i." 
When connecting a reactor or filter to the output 
circuit. add its value. Use value 0 for cable values that 
can be ignored. 

'12.s ;IA 

Changes in load torque affect motor slippage, thus 
causing variations in motor speed. The slip 
compensation control adds a frequency (proportional to 
motor torque) to the inverter output frequency to 
minimize variations in motor speed due to torque 

P 0 9 

changes. 

Set value: 0.00 to 5.00Hz 

*Calculate the amount of slip compensation using the 
following formula: 

Slip coepensset ion amount 

=Base frequency x 
Slippage Wolin] 

IHX] 
Synchronous speed Wain] 

Slippage = Synchronous speed - Rated speed 
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*This function returns all function data changed by the 
customer to the factory setting data. (initialization). 

Set value 0: Disabled. 
1: Initializing data. 

To perform initialization, press the ® and Ell 
keys together to set 1, then press the ® key. The 

set values of all functions are initialized. The set value in 

H03 automatically returns to 0 following the end of 
initialization 

When the inverter protective function which invokes the 
retry operation is activated. this function releases 
operation of the protective function and restarts 
operation without issuing an alarm or terminating 
outut 

H 0 4 AIUITIOI- 1RIEISIE1.T1 

H O 5 D©CI©EIHME1113101E 
Set the protective function release count and waiting 
time from Its operation startup to release. 
Setting range ( Count ) : O. 1 to 10 

( Waiting time ) : 2 to 20 seconds 

To not use the retry function, set 0 to 'H04 Retry 
(count)." 

*Inverter protective functions that can invoke retry 
function. 

0C1.0C2.0C3 
: Overcurrent 

dBH 
:Braking resistor overheating 

OV1.OV2.OV3 
: OvetvoRage 

OL1 
: Motor 1 overload 

OH1 
: Heat sink overheating 

012 
: Motor 2 overload 

0143 

: Inverter inside 
overheating 

OLU 
: Inverter overload 

When the value of "H04 Retry (count)," is set from 1 to 
10, an inverter run command is immediately entered 
following the wait time set in H05, "Retry (wait time)," and 
the startup of the retry operation. If the cause of the 
alarm has been removed at this time, the inverter starts 
without switching to alarm mode. If the cause of the 
alarm still remains, the protective function is reactivated 
according to the wait time set in "H05 Retry (waiting 
time)." This operation is repeated until the cause of the 
alarm is removed. The restart operation switches to alarm 
mode when the retry count exceeds the value set in "H04 
Retry (count)." 
The operation of the retry function can be monitored from 
terminals Y1 to Y5. 

WARNING 

When the retry function is selected, 
operation automatically restarts 
depending on the cause of the trip 
stop. (The machine should be 
designed to ensure safety during a 
restart) 

When retry succeeded 

Alarm 

Occurrence 

i 
Protective 
function I 

Automatic 
release 
cornrow. 
protective 
function 

Output 
frequency 

Operating I 

:-0.1s 

Restart 

ON 

Wailing time 
(ras) 

Output 
signals 

terminals 
Yl to Y5, 

Time 

Elf retry failed 
Occurrence 

Alarm 

Protect I 

are Ifunction 

Autotot i e 
release 
command o 
protective 

function 

Output 
frequency 
Output 
signala 

C la1 

Yl to YS / 

Alarm 

Extinction 
reset 

Extinction 

Iv 1 i 

Operating Operating Operating Operatinj 

40105:-. 4- H05: . 
0.15 0.15 0.13.E 

Il 
Retry 

Wai Wait °^d 
time time 

count gat In 

.Eirat Second H04 (count) 

ON 

*This function specifies whether cooling fan ON/OFF 
control is automatic. While power is applied to the inverter, 
the automatic fan control detects the temperature of the 
cooling fan in the inverter and turns the fan on or off. 
When this control is not selected, the cooling fan rotates 
continual 

H 0 6 FAN SJT OP II 
Set value 0: ON/OFF control disabled. 

1: ON/OFF control enabled. 
The cooling fan operating status can be monitored from 
terminals Y1 to Y5. 

Fe, 

*This function selects the acceleration and deceleration 
pattern. 

Set value 0: Inactive (linear acceleration and 
deceleration) 

1: S -shape acceleration and deceleration (mild) 
2: S -shape acceleration and deceleration (sharp) 
3: Curvilinear acceleration and deceleration 
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[ S -shape acceleration and deceleration 1 

This pattern reduces shock by mitigating output 
frequency changes at the beginning/end of acceleration 
and deceleration. 

<Pattern constants> 
When 1 is 
selected in 1407 

(mild S -shape 
pattern) 

When 2 is selected 
in H07 (sharp 
S -shape pattern)) 

Range of 
S -shape 
(a) 

0.05 x maximum 
output frequency 
(l) 

0.10 x maximum 
output frequency 
(Ra) 

Time for 
S -shape at 
acceleration 
(B ace) 

0.10 x 
acceleration time 
(s) 

0.20 x acceleration 
time (s) 

Time for 
S -shape at 
deceleration 
(0dec) 

0.10 x 
deceleration time 
(s) 

0.20 x deceleration 
time (s) 

BfWhen acceleration and deceleration times are very 
long or short, acceleration and deceleration are 
rendered linear. 

[ Curvilinear acceleration and deceleration ) 
This function is used to minimize motor acceleration 
and deceleration times in the range that includes a 
constant- output range. 

Output 
frequency 

Maxirum 
eutpwrt 

Set 
frequency 

Base 
frequency 

When accidental reversing is expected to cause a 
malfunction, this function can be set to prevent reversal. 

This function prevents a reversing operation resulting 
from a connection between the REV and CM terminals, 
inadvertent activation of the key, or negative 
analo. in. ut from terminal 12 cu 

o a 0©17Ral 0 0©I= 

Set value 0: Inactive 
1: Active 

This function smoothly starts the motor which is coasting 
after a momentary power failure or after the motor has 
been subject to external force, without stopping motor. 
At startup, this function detects the motor speed and 
outputs the corresponding frequency, thereby enabling a 
shock-free motor startup. Although the normal startup 
method Is used, when the coasting speed of the motor is 
120 Hz or more as an inverter frequency and when the 
value set to "03 Maximum frequency," exceeds the value 
set to "F15 Frequency limiter (upper limit)." 

H o g DOOQONI© IC © 
Setting ra 0.1.2 

Set 
value 

Normal 
startup 

Restad after 
a momentary 
power failure 

Une-to-inverter 
switching 

o Inactive Inactive Inactive 

1 Inactive Active Active 

2 Active Active Active 

Explanation of set values - 1 : This function 's effective when 3, 4, or 5 is set to 
"F14 Restart after momentary power failure (operation 
selection)." This function is also effective when operation 
is switched from the line to the inverter. The motor is 
started with the same frequency as the current coasting 
speed. - 2 : In addition to restarting following a momentary 
power failure and switching between the line and the 
inverter, this function detects the coasting speed of the 
motor and starts the motor at the same frequency as all 
startups (including when an ON operation command is 
entered). 

By assigning value "26" (start characteristics 
selection) to terminals X1 to X9, this function can be 
externally selected as the normal startup method when an 
ON operation command is entered. 

01a or 
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tsrpr 
02eer 
bnsr 

Tips 

Output frequency 

(motor speed 

Speed 
search 

Tine 

1 

Acceleration 

Lin this section, the output 
voltage is gradually increseed 

in steps to minimize shock. 

Note: The dotted-dashed line indicates motor speed. 
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' 

When the output frequency is fixed (constant -speed 
operation) at light loads and except for "0.0' is set to F09, 
"Torque boost 1," this function automatically reduces the 
output voltage, while minimizing the product (power) of 
voltage and current. 

H I o an©ODl7a s IA -V 
Set value 0: Inactive 

1: Active 
Notes: 
-Use this function for square law reduction torque loads 
(e.g., fans, pumps). When used for a constant- torque 
load or rapidly changing load, this function causes a delay 
in control response. 
-The energy - saving operation automatically stops 
during acceleration and deceleration and when the 
torque limiting function is activated. 

This function selects the inverter stopping method when 
a sto command is entered. 
H I ID 33.1:1 ©aa 

Set value 0: Deceleration -to-stop based on data set to 
"H07 Non -linear acceleration and 
deceleration" 

1: Coasting -to -stop 
Note: 
This function is effective only when a stop command is 
entered and, therefore, is ineffective when the motor is 
stopped by lowering the set frequency. 

*An overcurrent trip generally occurs when current flows 
above the inverter protective level following a rapid 
change in motor load. The instantaneous overcurrent 
limiting function controls inverter output and prohibits the 
flow of a current exceeding the protective level even when 
the load changes. 
*As the operation level of the instantaneous overcurrent 
limiting function cannot be adjusted, the torque limiting 
function must be used. 
*As motor generation torque may be reduced when 
instantaneous overcurrent limiting is applied, set this 
function to be inactive for equipment such as elevators, 
which are adversely affected by reduced motor generation 
torque, in which case an overcurrent trip occurs when the 
current flow exceeds the inverter protective level. A 
mechanical brake should be used to ensure safety. 

H t 2 111313oaThIaa 
Set value 0: Inactive 

1: Active 

eï.t, G'ii 

*Instantaneous switching to another power line (when 
the power of an operating motor is cut off or power failure 
occurs) creates a large phase difference between the line 
voltage and the voltage remaining in the motor, which 
may cause electrical or mechanical failure. To rapidly 
switch power lines, write the remaining voltage 
attenuation time to wait for the voltage remaining in the 
motor to attenuate. This function operates at restart after 
a mom 

' 
: failure. 

H 13 0©31313OQaEI 
Setting range: 0.1 to 

When the momentary power failure time is shorter than 
the wait time value, a restart occurs following the wait 

5.0 seconds 

time. When the power failure time is longer than the wait 
time value, a restart occurs when the inverter is ready to 
operate (after about 0.2 to 0.5 second). 

This function determines the reduction rate of the 
output frequency for synchronizing the inverter output 
frequency and the motor speed. This function Is also 
used to reduce the frequency and thereby prevent stalling ua h load durin normal operation. 

F A L L 
under 

L1 IR (A IT IE I I 

Setting range: 0.00, 0.01 to 100.00 Kris 
When 0.00 is set, the frequency is reduced according 

to the set deceleration time. 
Note: 
A too large frequency reduction rate is may temporarily 
increase the regeneration energy from the load and 
invoke the overvoltage protective function. Conversely, 
a rate that is too small extends the operation time of 
the current limiting function and may invoke the inverter 
overload protective function. 

.R rd»1. e, 7^e 

*This function is for when 2 (deceleration -to -stop at 
power failure) or 3 (operation continuation) is set to "F14 
Restart after momentary power failure (operation 
selection)? Either function starts a control operation if 
the main circuit DC voltage drops below the set operation 
continuation level. 

IOILIDI I V I I 1 - 1 1 

Setting range 200V series: 200 to 300V 
400 V series: 400 to 800V 

*When power supply voltage to the inverter is high, 
control can be stabilized even under an excessive load by 
raising the operation continuation level. However, when 
the level is too high, this function activates during normal 
operation and causes unaffected motion. Please contact 
Fuji electric when changing the initial value. 

BAs the power to an external operation circuit (relay 
sequence) and the main power to the inverter is generally 
cut off at a power failure, the operation command issued 
to the inverter is also cut off. This function sets the time 
an operation command is to be held in the inverter. If a 
power failure lasts beyond the self -hold time, power -off is 
assumed, automatic restart mode is released, and the 
inverter starts operation at normal mode when power is 
applied again.. (This time can be considered the 
allowable ower failure time.) 

IE IL IF1H IO IL ID I IT 
Setting range: 0.0 to 30.0 seconds, 999 

When 999 is set, an operation command is held (i.e., 
considered a momentary power failure) while control 
power in the inverter is being established or until the main 
circu0t DC voltage is about 0. 
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*This function controls motor torque according to a 
command value. 

H 1 B T iR ;G 1113E113111111111 

Set 
value 

Operation . I ̂tJ.+rf= 

o Inactive (operation by frequency command) 

1 Torque control active 
A 0 to +10 V analog voltage input to 
terminal 12 and the direction of rotation 
(FWD or REV) is used for the torque 
command value. 0 is used for 0 to -10V. 

2 Torque control active 
A -10 to +10V analog voltage input to 
terminal 12 and the direction of rotation 
(FWD or REV) is used for the torque 
command value. 

Torque control block diagram 

Torque command value 

The torque command value is +200% when the voltage 
at terminal 12 Is +10V and Is -200% when the voltage is 
-10V. 

*In torque control, the torque command value and motor 
load determine the speed and direction of rotation. 
When the torque is controlled, the upper limit of 
frequency refers to the minimum value among the 
maximum frequency , the frequency limiter (upper limiter) 
value, and 120 Hz. Maintain the frequency at least 
one -tenth of the base frequency because torque control 
performance deteriorates at lower frequencies. 
*If the operation command goes off during a torque 
control operation, the operation is switched to speed 
control and the motor decelerates-to-stop. At this time, 
the tor . ue control function does not o crate. 

i3 Á..k.... .. 

*This function automatically extends accelerating time 
against acceleration operation of 60 seconds or longer to 
prevent an inverter trip resulting from a temperature rise 
in inverter due to overcurrent. 

H 1 á 00EIMI0© D MEN 
Set value 0: Inactive 

1: Active 
(When the active drive function is activated, the 
acceleration time is three times the selected time.) 

w 4 

PID control detects the amount of control (feedback 
amount) from a sensor of the control target, than 
compares it with the target value (e.g., reference 
temperature). If the values differ, this function performs 
a control to eliminate the deviation. In other words, this 
control matches the feedback amount with the target 
value. 
This function can be used for flow control, pressure 
control, temperature control, and other process controls. 

Target 
value - Y 

I_ 

Drive 
+ section 

Control 
target 

Feedback amount 

Forward or reverse operations can be selected for PID 
controller output. This enables motor revolutions to be 
faster or lower according to PID controller output 

i 2 0 

Set value 0: No operation 
1: Forward operation 
2: Reverse operation 

Inverter output 
fneuency 

0% Pro output t00k 

*The target value can be entered using F01, "Frequency 
setting 1," or directly from the keypad panel. Select any 
terminal of Terminals X1 (E01) to X9 (E09) and set value 
11 (frequency setting switching). 
For entry from F01, "Frequency setting 1," input an OFF 
signal to the selected terminal. For direct entry from the 
keypad panel, turn on the selected terminal. 
*For the target value and feedback amount, the process 
amount can be displayed according to the values set in 
E40, "Display coefficient A," and E41, "Display coefficient 
B." 

Display coefficient A 

Display coefficient B 

5 -33 

Display 

Target vakse or 
feedback amount 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 254 of 315



 

This function selects the feedback amount Input terminal 
and electrical specifications of the terminal. Select a 
value from the table below according to sensor 
specifications. 

Ii 2 1 F IB I Is II Iß IN IA IL I 

Set value Descriptions 
0 Control terminal 12, forward operation (0 

to 10V voltage input) 
1 Control terminal Cl, forward operation (4 

to 20mA current input) 
2 Control terminai 12, reverse operation (10 

to OV voltage input) 
3 Control terminal Cl, reverse operation (20 

to 4mA current Input) 

Feedback amount 

OV 
4mA Input 

I.Ov 
20tttA 

Only positive values can be input for this feedback amount of PID 

control Negative values (e.g., 0 to -10V, -10 to OV) cannot be input, 

thereby the function cannot be used for a reverse operation by an 

analog signal 

BD to EDa (funct8rtl(óoprrtcy tatting 
ssicbit{ brass* I and 2) 

( 011 to 119r (fustian) (AD axed 
casdtE.a) 

Peas entere aomiiE 
from brood.oad 

Sota{ selected it RI 
(fne+a units I) 

#11 

1120 

I (operation selection/ 

These functions are not generally used alone but are 
combined like P control, PI control, PD control, and PID 
control 

P operation 
Operation using an operation amount (output frequency) 
proportional to deviation is called P operation, which 
outputs an operation amount proportional to deviation, 
though It cannot eliminate deviation alone. 

Deviaeen 

I1Y) Webs sled within) I 

H P I- Iß IA li (N I I I I I 

5 -34 

Setting range: 0.01 to 10.0 times 
P ( gam) is the parameter that determines the response level 
for the deviation of P operation. Although an increase in 
gain speeds up response, an excessive gain causes 
vibration, and a decrease in gain delays response 

Response 
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I operation 
An operation where the change speed of the operation 
amount (output frequency) is proportional to the deviation 
is called an I operation. An I operation outputs an 
operation amount as the integral of deviation and, 
therefore, has the effect of matching the control amount 
(feedback amount) to the target value (e.g., set 
frequency), though it deteriorates response for significant 
changes in deviation. 

UMW l" Iß IA l I IN I I I I 

Setting range: 0.0 (Inactive), 0.1 to 3600 seconds 

"H23 I -gain" is used as a parameter to determine the 
effect of I operation. A longer integration time delays 
response and weakens resistance to external elements. 
A shorter integration time speeds up response, but an 
integration time that is too short causes vibration. 

D operation 
An operation where the operation amount (output 
frequency) is proportional to the deviation differential is 
called a D operation, which outputs an operation amount 
as the deviation differential and, therefore, is capable of 
responding to sudden changes. 

}{ 2 1 DIIßiAII I 
Setting range: 0.00 (Inactive), 0.01 to 10.0 seconds 

"H24 D- gain" is used as a parameter to determine the 
effect of a D operation. A longer differentiation time 
causes vibration by P operation quickly attenuating at the 
occurrence of deviation. Excessive differentiation time 
could cause vibration. Shortening the differentiation 
time reduces attenuation at the occurrence of deviation. 

PI control 
P operation alone does not remove deviation completely. 
P + I control (where I operation is added to P operation) 
is normally used to remove the remaining deviation. PI 
control always operates to eliminate deviation even when 
the target value is changed or there is a constant 
disturbance. When I operation is strengthened, however, 
the response for rapidly changing deviation deteriorates. 
P operation can also be used individually for loads 
containing an integral element. 

PD control 
If deviation occurs under PD control, an operation 
amount larger than that of D operation alone occurs 
rapidly and prevents deviation from expanding. For a 
small deviation, P operation is restricted. When the load 
contains an integral element, P operation alone may 
allow responses to vibrate due to the effect of the integral 
element, in which case PD control is used to attenuate 
the vibration of P operation and stabilize responses. In 
other words, this control is applied to loads in processes 
without a braking function. 

PID control 
PID control combines the P operation, the I operation 
which removes deviation, and the D operation which 
suppresses vibration. This control achieves 
deviation-free, accurate, and stable responses. 
Adjusting PID set value 

Adjust the PID value while monitoring the response 
waveform on an oscilloscope or other Instrument If 
possible. Proceed as follows: - Increase the value of "H22 P- gain" without generating 
vibration. - Decrease the value of "H23 I- gain" without generating 
vibration. - Increase the value of "H24 D-gain" without generating 
vibration. 

Adjust the response waveform as follows: - To remove the overshoot, increase the value of "H23 
I-gain," then decrease the value of "H24 D-gain." 

After 
agi stment 

d 

- To stabilize response quickly (i.e., allowing for a little 
overshoot), 

: decrease the value of "F123 I- gain," or 
increase the value of "H24 D- gain." 

- To suppress vibration with a period longer than the value 
of "F123 I- gain," increase the value of 1423. 
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- To suppress vibration with a frequency roughly 
equivalent to the value "H24 D- gain." decrease the value 
of H24. If there is residual vibration with 0.0, decrease 
the value of "1-122 P- gain." 

Before 

adustment 

After 
a4ustment 

This filter is for feedback signal Input from terminal (12] 
or [ C1 ]. This filter stabilizes operation of the PID 
control system. A set value that is too large, however, 
deteriorates response. 

H 2 5 OO1111fl11131O©011111 

Setting range: 0.0 to 60.0 seconds 

Set this function active when the motor has a PTC 
thermistor for overheat protection 

PITICI IMIOIDIEI I 

Set value 0: Inactive 
1: Active 

Connect the PTC thermistor as shown in the figure 
below. The protective operation uses the trip 
command(external faun) input to terminals [X1] to (X9] 
when selected. Hence, the trip mode is activated by 
"OH2:Extemal thermal relay tripped." 

H 2 5 

> 

Nkt°..1ÁÄ a.,.r.;.. 

13: 

Reistor 
t,0004 

CI 

PTC 

thermidor 

11 

DCtOV 

oy 

Corporator 
OH2 _--. 

at the alarm temperature. The operation (voltage) level 
is set using this change in the resistance value. 

Internal resistance of 
PTC thermistor 

Rp2 

Rol l 
Alarm 

temperature 
Temperature 

The figure in "H26 PTC thermistor (Mode select)," shows 
that resistor 2504 and the thermistor (resistance value 
Rp) are connected in parallel. Hence, voltage Vc1 
(Level) at terminal (C1] can be calculated by using the 
following formula. 

250Rp 

Vci 250+Rp x t0[V] 
1000+ 

250 -Rp 
250+Rp 

The operation level can be set by bringing Rp in the Vc1 
calculation formula into the following range. 

Rp1 < Rp < Rp2 
To obtain Rp easily, use the following formula. 

Rp RPI 2Rp2 [4] 

When two or more motors drive a single machine, a higher 
load is placed on the motor rotating the fastest. Droop 
operation achieves a good load balance by applying 
drooping characteristics to speed against load variations. 
Calculate the droop amount using the following formula: 
Droop amount = Base frequency 

Speed droop at rated torque Wain)] 
Synchronous speed [r /lain] 

H 2 8 

Set value : -9.9Hz to 0.0Hz 

Characteristics of the motor 

When droop operation 
is active 

Torque 1 

Rated torque 

0 

The voltage input to terminal (C1] is compared to the 
set voltage (Level). When the input voltage is equal to 
or greater than the set voltage (Level), "H26 PTC 
thermistor (Mode select)," starts. 

H 2 7 PIT ICI II. IEIVIEILI I 

Setting range: 0.00 to 5.00V 
The PTC thermistor has its own alarm temperature. The 

internal resistance value of the thermistor largely change 
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The link function (communication function) provides 
RS485 (provided as standard) and bus connections 
(optional). 
The serial link function includes: 

1) Monitoring (data monitoring, function data check) 
2) Frequency setting 
3) Operation command 

(FWD. REV, and other commands for digital input) 
4)Write function data 

H 3 0 00©©111010©I31111 
Setting range: 0 to 3 

Communication can be enabled and disabled by a digital 
input. This function sets the serial link function when 
communication is enabled. 

Set value Frequency 
command 

Operation 
command 

0 Disabled Disabled 
1 Enabled Disabled 
2 Disabled Enabled 
3 Enabled Enabled 

The data monitoring and function data write functions are 
always enabled. Disabling communication using digital 
input brings about the same result as when 0 is set to this 
function. When the bus option is installed, this setting 
selects the function of the option and the RS485 interface is 
restricted to monitoring and writing function data. When 
the option is not installed, this setting selects the RS485 
function. 

S 

These fu dires sat the conditions of RS485 comnulication. Set the 
conditions according to the upetreem device. Refer to technical 
manual for the protocol. 

This function sets the station address of RS485. 
H 3 1 4IIisIAIDID III IEIsisi 

Setting range: 1 to 31 

This function sets processing at communication error 
and sets the error processing timer value. 

H 3 2 M O DIE ION 
IE .1 3 3 T I MIE RI 

Setting rano.: 0 to 3 
Set value Processing al communication error 

0 Immediate Er 8 trip (forced stop) 
Continue operation within timer time Er 8 trip after 
timer time. 

2 

Corms operation and effect retry within tiene time, 
then 'make an Er 8 trip if a eomrrrarculcn erre 
occurs. If an error does not oca,, coniare 
operation. 

3 Continua operation. 

This function sets the baud rate. 
H 3 4 B IA1UrID _1R ¡A IT.IE 1 

Setting range: 0 to 4 

Set value Baud rate 
0 19200 bit/s 
1 9600 bit/s 
2 4800 bit/s 
3 2400 bit/. 
4 1200 bits 

This function sets data length. 
H 3 5 IEINIOITIHI 

I I I 

Set value Data length 
0 8 bit 
1 7bit 

This function sets the Rarity it 
H 3 6 PIAIRIIIT1YI I I 

Set value Parity bit 
0 None 
1 Even 
2 Odd 

This function sets the stop bit. 

H 3 7 SITIOIPI IBII IT IS 

Set value Stop bit 
0 2 bit 
1 1 bit 

In a system where the local station is always accessed 
within a specific time, this function detects that access was 
stopped due to an open -circuit or other fault and invokes an 
Er 8 tri . 

N ID i IR IE IS I ¡ti I I 

Setting range: 0 (No detection) 
1 to 60 seconds 

This function sets the time from when a request is 

issued from the upstream device to when a response is 
returned. 

11 3 9 

Setting ranee: 0.00 to 1.00 second 
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6. Protective Operation 
6-1 List of Protective Operations 

In the event of an abnormality in the Inverter, the protective function will activate immediately to trip the inverter, display 
the alarm name on the LED monitor, and the motor coasts -to-a stop. For alarm contents, see Section 6.1.1. 

Table 6.6.1 List of alarm dis and protective functions 

Alarm Name 
Keypad panel display 

Contents of operation 
LED LCD 

Over curter* 
protection 

. 

OC1 OC DURING ACC During 
acceleration 

If the inverter output current momentarily exceeds the 
overcurrent detection level due to an overcurrent in the 
motor, or a shod- circuit or a ground tauft in the output 
circuit, the protective function is activated. 

0C2 OC DURING DEC During 
deceleration 

0C3 OC AT SET SPD Running at 
constant speed 

Grand faun 

EF GROUND FAULT O a graad faul in the limiter output circuit is detected, the protective function b activated 
(for 30kW or more only). If a ground taut octant in an inverter rated at 22kW less. the 
inverter is protected by the ovenaarert per. if protection against personal injury or 

properly damage is required, instal a ground-fault protective relay or earth-leakage duet 
breaker separates 

Overvolage 
mambo,' 

01)1 OV DURING ACC During 
acceleration 

If the DC Irk clad volage of the main ckcut exceeds the 
overvotage detection level (200V series: 400V DC or more, 400V 

OU2 OV DURING DEC Dump 
deeeierdlon 

series:1300V DC or more) due b an increase in the regenerating 
current from the max, the output is shut down. 
However, protection against Inadvertent overvaRage apply (e.g., 
Nghvoltage One) may not be prodded. 

OU3 OV AT SET SPD Romig at 
s cevdari std 

Undenroltage 
protection 

LU UNDERVOLTAGE If the DC link arcuit voltage of the main circuit falls below the undervoltage 
detection level (200V series: 200V DC or less , 400V series: 400V DC or 
less) due to a lowered power supply, the output is shut down. If function 
code F14 (Restart after momentary power failure) is selected, an alarm is not 
displayed. In addition, if the supply voltage falls to a level unable to 
maintain control power, an alarm may not be displayed. 

Input phase loss 
protection 

Lin PHASE LOSS if the inverter is striven with any one of the three phases connected to L1IR, LT/S and L3/T 
of the main ckcul paver supply "open, or it there is a eig nI lcare dhpertly between the 
phases, the rectifying diodes or smoothing capacitors may be damaged, at such time an 
atom is issued and the twister Is tripped. 

Overheat 

protection 

OH1 FIN OVERHEAT If the temperature of the heat sink rises due to a cooling fan failure, etc., the 
protective function is activated. 

External alarm OH2 EXT ALARM If the ertemal alarm contacts of the braking unit, braking resistor, or external 
thermal O/L relay are connected to the control circuit terminals (THR), the 
contacts will be actuated according to contact signals. 

bwerter internal 
overheating 

OH3 HIGH AMB TEMP If the temperature inside the inverter rises due to poor ventilation, etc., the 
protective function is activated. 

Overheating of 
braking resistor 

dbH DBR OVERHEAT If electronic thermal OIL relay (for braking resistor) function code F13 is 
selected, the protective function is activated to prevent the resistor from 
burning due to overheating following frequent use of the braking resistor. 

Motor I overload OL1 MOTORI OL The protective function is actuated It the motor current eroeeeds the preset kale, provided 
that electronic thermal O/L retay 1 function code F10 has been selected. 

Motor 2 overload 012 MOTOR2 01. If the second motor current exceeds the preset level when the operation is 
switched to drive the second motor, the protective function is activated, 
provided that electronic thermal OIL relay 2 of function code A04 is selected. 

Inverter overload OLU INVERTER OL If the output current exceeds the rated overload current, the protective 
function is activated to provide thermal protection against semiconductor 
element overheating in the inverter main circuit. 

Blown fuse FUS DC FUSE OPEN If the fuse in the inverter le blown out following a shod-circuit or damage to the littoral 
circuit, Ova protective function b activated (for 30kW or more only). 

Memory error Er1 MEMORY ERROR If a memory error occurs, such as missing or invalid data, the protective 
function is activated. 

Keypad panel 

communication 
errs 

Eft KEYPD COM ERR If a communication error or interrupt between the keypad panel and control 
circuit is detected, the protective function is activated. 

CPU error Er3 CPU ERROR If an CPU error occurs due to noise, etc., the protective function is activated. 

Option error Er4 OPTN COM ERR Error when using an optional unit 

Er5 OPTION ERROR 

Forced stop Erb OPR PROCO ERR Error when using the forced stop command 

Output wiring 
error 

Er7 TUNING ERROR If there is an open circuit or a connection error in the Inverter output wiring 
during performing auto -tuning, the protective function is activated. 

RS485 
communication 
error 

Erb RS4135 COM ERR If an error occurs when using Modbus -RTU, the protective function is 

activated. 
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6 -2 Alarm Reset 
To release the trip status, enter the reset command by 

pressing the ® key on the keypad panel or inputting 

signal from the terminal (RST) of the control terminals after 

removing the cause of the trip. Since the reset command is 

an edge operation, input a command such 

as !!OFF- ON -OFFI! as shown in Fig.6 -2 -1. 

When releasing the trip status, set the operation command 

to OFF. It the operation command is set to ON, inverter will 

start operation after resetting. 

10nsor more 

Reset command OFF I ONI OFF 

Keypad panel display Normar 

disoter 
Alarm display (Operable) 

Alarm output OFFI ON I OFF 

Trip 
Fig.8-2-1 

WARNING 
If the alarm reset is activated with the operation signal ON, the inverter will restart suddenly, which 
may be dangerous. To ensure safety, disable the operating signal when releasing the trip status. 
as accident may result 
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7.Trouble shooting 

7.1 Protective function activation 

(1)Overcurrent 

Remove the short-cituit 
and ground fault 

Overcurrent 
during acceleration 

001 

YES 

Reduce the bad or increase 
the inverter capacity. 

Overcurrent 
during deceleration 

002 

Overounrent 
running at constant speed 

0C3 

CNe the motor connecting terminals (U. V. W) short-ciculted or sounded?> 

INO (NO 

YES / 
YES ES 

Reduce the torque boost. 

Faulty inverter or error 
due to noise. 

Consult with Fiji Electric. 

Is the load excessive? 

NO 

Ng< le the acceleration time 
setting too short 

compared with the bad? 

YES NO 
le the deceleration time 

setting too short compared 
wd b h the ad? 

YES 

IProlong time settings. 

YE_S<Can the acceleration time 
setting be prolonged? 

NO / Has the load changed 
suddenly? 

YES 

YES/ Can the deceleration time 
setting be prolonged? 

NO 

(2) Ground fault 

Ground fault 
EF 

Reduce the loud or increase 
the inverter capacity. 

Remove the grounded part 

¡YES 

Is a past in the inverter output 
circuit (cable. motor) grounded? NO 

The braking method 
rewind inspection. 

Confect Fyn Electric. 

Reduce the load or increase 
the inverter capacity. 

Faulty inverter or error is to noise. 
Contact Full Electric. 

Note:The ground fault protective function is provided only for inverter for nominal applied motors rated at 30kW or more. 

(3)Fuse brown 

Fuse brown 
FUS 

Possible short- circuit ' 

within the inverter. 
Contact Fuß Electric. 

7 -1 
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(4)Overvoltage 

Reduce the supply voltage 
to less than the specified 

. upper limit. 

Overvoltage 
during acceleration 

OU1 

Faulty inverter 
or error due to noise. 
Contact Fq3 Electric. 

(5)Low voltage 

Overvoltage 
during deceleration 

OU2 

Overvoltage 
running at constant speed 

OUA 

Is the power supply voltage within the specified value? 

(YES IYES 

Does OU activate when the load is suddenly removed? 

NO 

o< 
1NO 

YES 

/YES 
I NO 

Does the main circuit DC link circuit 
voltage exceed the protection level? l 

Does OU alarm activate) / 
when acceleration /) (\ 

is completed? 

IPES 

CCan the deceleration time be prolonged? 

NO 

YES 'YES 

Can the acceleration 
time be prolonged? 

NO 

YES 

Low voltage 

Is the braking device or DC brake function In use? NO 

YES YES YES 

Inspect the braking method. Contact FLA Electric. 

Has (momentary) power 
faikws occurred? 

INO 

NO / Faulty parts or loose 
connection in the 

power circuit? 

CIs the power supply 
voltage within the 
specified value? 

Is there a load requiring 
a large starting current 
within the some power 

distribution coup? 

Reset and restart 
operation. 

Replace the faulty part 
and repair the connection. 

Consider using 
a braking system 

or DC brake function. 

YES 

Is the main circuit DC voltage 
(between P-N) higher than 

the detection level specified 
in Section 6.1.1? 

7 -2 
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(6) Overtemperature at inside air 
and overheating at heatsink. 

1N0 

Arrange peripheral 
conditions to meet 
the specification. 

(8) Inverter unit overload and motor overload 

inverter unit 
overload OLU 

Motor overload 
OL1. OU 

Do the characteristics 
of the electronic thermal NO 
0/L relay and motor 
Overload match? 

I YES 

(7) External thermal relay tripped 

External thermal relay tripped 
0H2 

1 

Is PTC MODE 
NO H26 enabled? 

AYES 

<Is PTC operating? YES 

1° 
Is PTC level 
1127 set correctly? )N° 

¡YES 

Is the external circuit 
tine-luring constants) 
regular? 

Faulty inverter or error 
due to noie.. etc. 
Contact Ful Electric. 

Connect thermal 
0/L relay extrnaly. 

O/L relay 
Is the electronic thermal' NO Set to the correct level setting correct. 

YES -4 Is the load excessive? NO 

I YES 

Reduce the bad or 
increase inverter 
capacity 

Faulty ',wetter or error 
due to noise. etc. 
Contact Ft* Electric. 

7 -3 

1 

6 data input to 
the control terminals 
THR-xl to xY? 
Are alarm signals from 
external equipment 
input to the teen in.b 
and th. CM? 

¡YES 

Is the alarm function 
of the external 
equipment operating 
correctly? 

1 

Faulty inverter or error 
due to noise. etc. 
Contact Fut Electric. 

Incorrect motor load or 
inadequate cooling. 
Check the motor aid.. 

O 

Set to correct 
value. 

Change to regular 
external circuit. 

NO the alarm 
signal contact 

Remove the cause 
of alarm function 
activation. 
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(9) Memory error Erl. 
Keypad panel communication error Erg. 
CPU error Er3 

Er1.2,3 indicated. Abnormal 
display or indication goes out. 

Turn the power off then on 
again after the CHARGE lamp 
(CRG) goes off. 

CIs 
°an 

> 
error code on 
the LED monitor? 

IYES 

Inverter is normal. 
Continue operation. 

(11) Input phase loss 

Input phase less 
LIn 

1 

Are all main circuit power 
supply terminals L,/R. L2/S 
and L3/T corrected to 
the power supply? 

YES 

Inverter may be faulty. 
Contact Fu¡ Electric. 

Connect 
three pives. 

(10) Output wiring error 

Output wiring 
error Er7 

Did the error occur 

YES during turn 

Are the braking unit and 
braking resistor connected 
incorrectly? 

i 

Faulty inverter or error 
due to noise. etc. 
Contact Fu¡ Electric. 

1 

Is The U.V.W terminal 
YES wiring not connected ) 

or is there an open circuit? 

NO 

/ The keypad panel 
connector is loose. l 

Connect 
correctly 
or replace 
the cable. 

Connect 
correctly 
or replace 
the cable. 

Is connection between 
control terminds 
FWD.REV - CM enabled? 

)1_,.'E S 

Faulty inverter or 
error due to noise. etc. 
Contact Fui Electric. 

Faulty inverter or error 
due to noise. etc. 
Contact Fui Electric. 

7 -4 

Secure 
the connector. 

Disable 
the connection. 
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7 -2 Abnormal motor rotation 

(1) If motor does not rotate 

Charge lam (CRO) 
lights and LCD monitor 
Wits w? 

Are the circuit breaker and 
magnetic contactor on the 
Power anppy side switched on? 

Remove the cace of 
alarm function activation 
and reset the alano 
then run the motor. 

b the LCD monitor 
äsobying an atara 
mode screen? 

An the voltages 
on the power tenanab 
(R/l1. S/12. T /W) normal? 

Check for problems 
Ora voltage. 
an open-Mine. 

bees connection. 
poor contact) and 

remedy according*. 

b operation method 
the keypad panel or 
control terminal igue? 

Keypad 
panel 

!YES 

Does the motor run 
if FWD or REV is 
pressed? 

Irw i Inverter nay be faulty. 
Contact Rd Metric. 

Was the forward or 
reverse operation 
comma given? 

NO control cirait ternira 
FWD. REV -CM 
notated correctly? 

Press the 
key and set 
the frequency. 

hEs 
Rosi ghee start 

IN° 

I 

set the frequency 
comedy. 

An the frequency inviter 
(WNW and the frequency 

YES setting lower than 
th. starting frequency? 

¡NO 

(Are the inverter output 
NO terminals (1.1.V.W)provided 

with the proper voltage? 

/b the .+tond whig 
between control terminals 
13. 12. 11. Claud V2 cc 
between X1 -X9 and 

multistep for the multistep p 
frequency selection 
connected correct*? 

Correct the wing error. 

Replace the faulty 
frequency setting POT (VR) 
. eigal converter. switch. 
or relay contacts as retried. 

/1. eh. taque boost `YE 
`cet coma*? / 

NO 

Raise the toge boost 
j 

The load is excessive. 
resulting in motor Iod. 
Reduce the load and check 
that the larks is released 
Of a mechanical brake a usad). 

Nots: Monitor the operation 
command or frequency setting 
values. etc., on the LED or LCD 
monitor after selecting 
the respeetiw functions. 

The motor does not rotate if the following commands are issued. - An operation command is issued while the coast -to -stop or DC braking command is output - A reverse operation command is issued with the 'H08 Rev. phase sequence lock' value set to 1. 
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(2) If the motor rotates but the speed does not change 

The motor rotates but 
the speed does not change. 

--.1 Chango the setting. 

YE 

YES 

Is the timer 
timing too long? 

NO 

Is the maximum 
frequency 
setting too low? 

r 
YES 

Is the higher or lower 
frequency limiter I 

Pattern 
operati 

operation complete? 
Is the pattern 

r 
YES (Are an 

acceleration \ 
and deceleration ) 
times identical? / 

NO 

activating? 

NO Keypad panel 
operation 

Y S Increase the setting.) 

Which frequency setting 
methods used keypad 
panel. analog signal. 
multistep frequency. 
or UP /DOWN control? 
Is the pattern operation 
activated? 

Set the frequency. 
1 

1YES 

Does the speed change 
when the or S key is sed? 

Multistep frequency 
UP /DOWN 

(Are the external 
connections between 
X1 -X9 and CM correct? 

YES 

Can the frequency 
setting sig al(O to 
din V. 
4 to 20 mA) 
be changed? 

Correct the 
connection error. 

Are the frequencies , 

for each multistep 
frequency different? 

YES 

Change the 
frequency setting. 

YES 

NO' 

I 
Are the external 
connections 
between control 
terminals 13. 12.11 
.V2 and Cl correct? 

YES 

Replace the faulty 
frequency wetting 
POT (VR) or signal 
converter as required 

Faulty inverter or error 
are to noise. etc. 
Contact Fyji Electric. 

NO 
Is the acceleration 
or deceleration time 
set too long? 

YES 

Change the tane setting 
to conform to load values. 

In the following cases, changing the motor speed is also restricted: - Signals are input from control terminals both 12 and Cl when "F01 Frequency command rand "C30 Frequency 
command 2" are set to3, and there is no significant change in the added value 

The load Is excessive, and the torque limiting and current limiting functions are activated 
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(3) If the motor stalls during acceleration 

The motor stalls 
during acceleration. 

Is the acceleration YES 
time too short? 

I"' 
Is the inertia moment 
of the motor or 
the load excessive? 

Prolong the time. 

NO 

Reduce the torque of 
the load or increpe 
the inverter capacity. 

NO 

S/ Is the torque of 
the load excessive? 

NO 

/ Is the torque boost 
set correctly? 

NO 

Increase the torque boost 

(4) If the motor generates abnormal heat 

The motor venerate. 
abnormal Mat 

/ Is the torque 
Most excessive? 

r 

Reduce the inertia moment 
of the load or increase 
the inverter capacity. 

Faulty inverter or error 
due to noise. etc. 
Contact Fuji Electric. 

Reduce the torque boost. 

Has (ogee 
the motor been \ YES 

operated continuously 
at very low speed? 

CIs the load excessive? 

INO 

Usa a motor exclusive 
to the inverter. 

Reduce the load or 
increase motor capacity. 

Is the inverter output 
YES voltage (at terminals 

U. V. w) balanced? 

NO 

Faulty inverter or error 
due to noise. etc. 
Contact Fuji Electric. 
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8. Maintenance and Inspection 
Proceed with daily inspection and periodic inspection to prevent malfunction and ensure long-term 

reliability. Note the following: 

8-1 Daily Inspection 
During operation, a visual inspection for abnormal operation is completed externally without 

removing the covers 
The inspections usually cover the following: 
(1) The performance (satisfying the standard specification) is as expected. 
(2) The environment satisfies standard specifications. 
(3) The keypad panel display is normal. 
(4) There are no abnormal sounds, vibrations, or odors. 
(5) There are no indications of overheating or no discoloration. 

8-2 Periodical Inspection 
Periodic inspections must be completed after stopping operations, cutting off the power source, 

and removing the surface cover. 
Note that after turning off the power, the smoothing capacitors in the DC section in the main circuit 

take time to discharge. To prevent electric shock, confirm using a multimeter that the voltage has 
dropped below the safety value (25 V DC or below) after the charge lamp (CRG) goes off. 

L WARNING 

Start the inspection at least five minutes after turning off the power supply for 
inverter rated at 22kW or less, and ten minutes for inverter rated at 30kW or 
more. (Check that the charge lamp (CRG) goes off, and that the voltage is 25V 
DC or less between terminals P( +) and N( -). Electric shock may result. 
Only authorized personnel should perform maintenance and component 
replacement operations. (Remove metal jewelry such as watches and rings.) 
(Use insulated tools.)) 
Never modify the inverter. 
Electric shock or injury may result. 

Table 8-2 -1 Periodical inspection list 
Check parts Check items Mow to inspect Evaluation Criteria 

Environment 1) Check the ambient temperature, humidity, 
vibration, atmosphere (dust, gas, oil mist, 
water drops). 

2) Is the area surrounding the equipment clear 
of foreign objects. 

1) Conduct visual 
Inspection and use 
the meter. 

2) Visual inspection 

1) The specified 
standard value must 
be satisfied. 

2) The area is clear. 

Keypad panel 1) Is the display hard to read? 
2) Are the characters complete? 

1),2)Visual inspection 1),2) The display can be 
read and is not 
abnormal. 

Structure such as a 
frame or cover 

1) Is there abnormal sound or vibration? 
2) Are nuts or bolts loose? 
3) Is there deformation or damage? 
4) Is there discoloration as a result of 

overheating? 
5) Are there stains or dust? 

1) Visual and aural 
inspection 

2) Tighten. 
3),4),5) Visual 

inspection 

1), 2), 3), 4), 5) Not 
abnormal 

z 
u 

. 

c 
m 

Common 1) Are there loose or missing nuts or bolts? 
2) Are there deformation, cracks, damage, and 

discoloration due to overheating or 
deterioration in the equipment and 
insulation? 

3) Are there stains and dust? 

1) Tighten. 
2),3)Visual inspection 

1), 2), 3) Not abnormal 
Note: Discoloration of 
the bus bar does not 
indicate a problem. 

Conductor and 
wire 

1) Is there discoloration or distortion of a 
conductor due to overheating? 

2) Are there cracks, crazing or discoloration of 
the cable sheath? 

1),2) Visual 
inspection 

1), 2) Not abnormal 
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2) 

w f 

Terminal block Is there damage? Visual inspection Not abnormal 
Smoothing 
capacitor 

1) Is there electrolyte leakage, discoloration, 
crazing,or swelling of the case? 
Is the safety valve not protruding or are 

valves protruding too far? 
3) Measure the capacitance if necessary. 

1), 2) usual inspection 

) 

idwrratian and tom 
measurements using 
capacitance 
measuring 
equipment 

1), 2) Not abnormal 
3) Capacitance 
initial value x 0.85 

o 
e 

c 
'a î 

Resistor 1) Is there unusual odor or damage to the 
insulation by overheating? 

2) Is there an open circuit? 

. 

1) Visual and 
olfactory inspection 

2) Conduct a visual 
Inspection or use 
a multimeter by 

removing the 
connection on one 
side. 

1) Nct abnormal 
2) Less than about 

±10% of the indicated 
resistance vake 

Transformer 
and reactor 

Is there abnormal buzzing or an unpleasant 
smell? 

Aural, olfactory, and 
visual inspection 

Not abnormal 

Magnetic 
conductor and 
relay 

1) Is there rattling during operation? 
2) Are the contacts rough? 

1) Aural Inspection 
2) Visual inspection 

1),2)Not abnormal 

t: 
ú 
ú 
ó 
ó 
U 

Control PC 
board and 
connector 

1) Are there any loose screws or connectors? 
2) Is there an unusual odor or discoloration? 
3) Are there cracks, damage, deformation, or 

excessive rust? 
4) Is there electrolyte leakage or damage to 

the capacitor? 

1) Tighter. 
2) Visual and olfactory 

inspection 
3) Visual inspection 
4) Estimate be 

a pedaxy by visual 
inspection and 
maintenance 
irdormatbn 

1),2),3),4)Not 
abnormal 

i 
r a 
c 

. 

Cooling fan 1) Is there abnormal sound or vibration? 
2) Are nuts or bolts loose? 
3) Is there discoloration due to overheating? 

1)Aural and visual 
inspection. Tum 
mama* (confirm the 
power is of). 

2) Tighten. 
3) Visual imspediorm 

4) Estimate ife 
expectancy by 

information 

1) The fan must rotate 
smoothly. 

2), 3) Not abnormal 

Ventilation Is there foreign matter on the heat sink or 
intake and exhaust ports? 

Visual inspection Not abnormal 
. 

Note: If equipment is stained, wipe with a clean cloth. Vacuum the dust. 

*Estimation of life expectancy based on maintenance information 
The maintenance information is stored in the inverter keypad panel and indicates the 

electrostatic capacitance of the main circuit capacitors and the life expectancy of the electrolytic 
capacitors on the control PC board and of the cooling fans.. Use this data as the basis to 
estimate the life expectancy of parts. 
1) Determination of the capacitance of the main circuit capacitors 

This inverter is equipped with a function to automatically indicate the capacitance of the 
capacitors installed in the main circuit when powering up the inverter again after disconnecting 
the power according to the prescribed conditions. 
The initial capacitance values are set in the inverter when shipped from the factory, and the 
decrease ratio ( %) to those values can be displayed. 
Use this function as follows: 
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(1) Remove any optional cards from the inverter. Also disconnect the DC bus connections to the 
main circuit P( +) and N( -) terminals from the braking unit or other inverters if connected. The 
existing power -factor correcting reactor (DC reactor) need not be disconnected. 
A power supply introduced to the auxiliary input terminals (RO, TO) that provides control power 
should be isolated. 
(2) Disable all the digital inputs (FWD, REV, X1 -X9) on the control terminals. Also disconnect 
RS485 communication if used. 
Turn on the main power supply. Confirm that the cooling fan is rotating and that the inverter is not 
operating. (There is no problem if the "OH2 External thermal relay tripped" trip function is activated 
due to the digital input terminal setting off.) 
(3) Turn the main power off. 
(4) Turn on the main power again after verifying that the charge lamp is completely off. 
(5) Open the maintenance information on the keypad panel and confirm the capacitance values of 
the built-in capacitors. 

2) Life expectancy of the control PC board 
The actual capacitance of a capacitor is not measured in this case. However, the integrated 

operating hours of the control power supply multiplied by the life expectancy coefficient defined 
by the temperature inside the inverter will be displayed. Hence, the hours displayed may not 
agree with the actual operating hours depending on the operational environment. 
Since the integrated hours are counted by unit hours, power input for less than one hour will 

be disregarded. 

3) Life expectancy of cooling fan 
The integrated operating hours of the cooling fan are displayed. Since the integrated hours 

are counted by unit hours, power input for less than one hour will be disregarded. 
The displayed value should be considered as a rough estimate because the actual life of a 

cooling fan is influenced significantly by the temperature. 

Table 8-2 -2 Rouch estimate of life expectancy usino maintenance information 
Parts Level of judgment 

Capacitor in main circuit 85% or less of the initial value 

Electrolytic capacitor 
control PC board 

on 61,000 hours 

Coolin fan g 
40,000 hours (3.7 kW or less), 25,000 hours (Over 5.5 kW) 
(1) 

1 Estimated life expectancy of a ventilation -fan at inverter ambient temperature of 40°C 
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8 -3 Measurement of Main Circuit Electrical Quantity 
The indicated values depend on the type of meter because the harmonic component is included in 

the voltage and current of the main circuit power (input) and the output (motor) side of the inverter. 
When measuring with a meter for commercial power frequency use, use the meters shown in Table 
8.3.1. 
The power -factor cannot be measured using power- factor meters currently available on the market, 
which measure the phase difference between voltage and current. When power -factors must be 
measured, measure the power, voltage, and current on the input side and output side, then 
calculate the power- factor using the following formula: 

Power(W) 
Power - factor = x 1 . " f x 

V] 
x 

Currie-4A] Currie-4A] A] 

Table 8-3-1 Meters for measuring main circuit 

Item 

Input (power supply) side Output (motor) side DC link circuit 
voltage 
(P(+) - NH) 

Voltage Currer', R Voltage Current % 
ILIJI 

Meter 
name 

' Ammeter 
AR.S.T 

Voltmeter 
VRáT 

Powermeter 
WKS,T 

Ammeter 
Au.v.w 

Voltmeter 
Vu.v.w 

Powermeter 
Wu.v,w 

DC voltmeter 
V 

Meter 
tYPe 

Moving -iron 
type 

Rectifier or 
moving-iron 

type 

Digital 
power 
meter 

Moving -iron 
type 

Digital power 
meter 

Moving -coil type 

symbol 

% - n 
Note: When measuring the output voltage using a rectifier type meter, an error may occur. 

Use a digital AC power meter to ensure accuracy. 

Fig 8-3-1 Connection of the meters 

8 -4 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 272 of 315



8-4 Insulation Test 
Avoid testing an inverter with a megger because an insulation test is completed at the factory. if a 
megger test must be completed, proceed as described below. Use of an incorrect testing method 
may result in product damage. 
If the specifications for the dielectric strength test are not followed, the inverter may be damaged. 
If a dielectric strength test must be completed, contact your local distributor or nearest Fuji Electric 
sales office. 

(1) Megger test for the main circuit 
o Use a 500V DC type megger and isolate the main power before commencing measurement 
o If the test voltage is connected to the control circuit, remove all connection cables to the control 

circuit 
° Connect the main circuit terminals using common cables as shown in Fg. 8-4-1. 
° Execute the megger test only between the common cables connected to the main circuit and 

the ground (terminale G). 
° A megger indicating 5Mû or more is normal. (This is the value measured with an inverter only.) 

S-O®G 

L1/R L2/S L3/T DB P1 P (+) N (-) U 

Fig. 8-4-1 
Mew°' Megger test 

(2) Insulation test in the control circuit 
A megger test and a dielectric strength test must not be performed in the control circuit Prepare a 
high resistance range multimeter for the control circuit 

oRemove all external cables from the control circuit terminals. 
()Conduct a continuity test between grounds. A result of 1M0 or more is normal. 

(3) Exterior main circuit and sequence control circuit 
Remove all cables from inverter terminals to ensure the test voltage is not applied to the inverter. 

Table 8-5-1 Part replacement 
8-5 Parts Replacement 
The life expectancy of a part depénds on 
the type of part, the environment, and usage 
conditions. Parts should be replaced as 
shown in Table 8-5-1. 

8-6 Inquiries about Products and 
Product Guarantee 

(1) Inquiries 
If there is damage, a fault in the product, or questions conceming the product, contact your local 
distributor or nearest Fuji Electric sales office: 

a) Inverter type 
b) Serial No. (equipment serial number) 
c) Purchase date 
d) Inquiry details (e.g., damaged part, extent of damage, questions, status of fault) 

(2) Product guarantee 
The product guarantee term is one year after purchase or 18 months from the year and month of 
manufacture on the nameplate, whichever expires first 
However, the guarantee will not apply in the following cases, even if the guarantee term has not 
expired: 

oDamage was caused by incorrect use or inappropriate repair and modification. 
°The product was used outside the standard specified range. 
°Damage was caused by dropping the product after purchasing or damage during transportation. 
°Damage was caused by an earthquake, fire, flooding, lightning, abnormal voltage or other 

natural calamities and secondary disasters. 

Part name Standard 
period for 

replacement 

Comments 

Cooling fan 3 years Exchange fora new part. 

Smoothing 
capacitor 

5 years Exchange for a new part 
(determine after checking). 

Electrolytic 
capacitor on the PC 
board 

7 years Exchange for a new PC 
board (determine after 
checking). 

Fuse 10 years Exchange for a new part. 
Other parts - Determine after checking. 
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9. Specifications 
9 -1 Standard Specifications 
(1) Three -phase 200V series 

Nomina/ 
aPigied 

me" 
NW' 

0.2 0.4 0.75 1.5 2.2 37 5.5 7.5 11 15 185 22 30 37 45 55 75 90 110 

G11 

Type 
FINNQI GG11S -2JE 

0.2 0.4 0.75 1.5 2.2 17 5.5 7.5 11 15 185 22 30 37 45 55 75 SO ' 

capac d ut 
0.57 1.1 1.9 3.0 4.2 6.4 9.5 12 17 22 28 33 43 55 68 81 107 131 

Rated output 
current r2) 1.5 3.0 5.0 8.0 11 17 25 33 46 59 74 87 115 145 1E0 215 283 348 

Overload 
capabkllty 

150% of rated output current for 1 min. 
200% of rated ouest current for 0.5 s 

150% of rated output current for 1 min. 
160% of rated output omet for 0.5 s 

Starting torque 200% or mors (under taque vector control) 180% or more (under torque vector 

Braking torque 
C3)1%1 

150% or 
more 

100% or more Approx. 20% Approx. 10 to 15% 

Braking time [s] 10 5 5 No limit 

Braking duty cycle 
[ %ED] 

10 5 3 5 3 2 3 2 No limit 

Mass [kg] 2.2 2.2 2.5 3.8 3.8 3.8 6.1 6.1 10 10 10.5 10.5 29 36 44 46 70 115 - 

pi 

Type 
FRN11s -2JE 

- - - - - - 5.5 7.5 11 15 18.5 22 30 37 45 55 70 90 110 

Rated capacity 
C1) 
[kVAI 

- - - - 8.3 11 16 20 25 29 43 55 68 81 107 131 158 

Rated output 
current (WA] - - - - - - 

22 29 42 55 67 78 115 145 180 215 263 346 415 

Overload 
capability 

110% of rated output current for 1 min. 

Starting torque 50% or more 
Braking torque 
C3)1%1 

Approx. 20% I Approx. 10 to 15% 

Braking time [s] No limit 

Braking duty cycle 
1%EDI 

No lime 

Maas [ k g l - I - I - I - 1 - I - 15.7 1 5.7 15.7 I 10 I 10 1 10.5 1 291 291 36 1 44 1 46 170 1 115 
Rated output 

C41 M 
3-phase, 200V/50Hz, 200V,220V,230V/60Hz 

Rated output 
frequency [Hz] 

50,60Hz 

1 5 

fr 
fretteencY 

3 pttasa. 200 to 230V. 50160Hz 13-phase, 
3-p ß, 200 to 230V/60Hz 

to 230VI50tlz 

Voltage/frequency vartatbns voltage: +10% to -15% (Imbalance rate between phases: 3% or less r6) , Frequency: +5% to -6% 

Momentary voltage 
cop capatilty r7) 

Operation will continue with 165V or more. If voltage drops below 165V, operation will continue for up to 15 ms. 
If 'Continuous operation' Is selected, the output frequency win be lowered to Ih tard the load until normal voltage is 
resumed. 

Required power 
suPIlly 
capaelty('8) 

0.4 0.7 1.3 2.2 3.1 5.0 7.2 9.7 15 20 24 29 38 47 58 69 93 111 134 
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2) Three -phase 400V series 

¡N¡Olyitt/llal 

applied rrlotr 
" "I 0.4 075 15 22 37 55 75 11 15 tas 22 30 9 45 $ 75 a1 110 132 16 Sb 2m ?9 315 351 433 453 503 

G11 

T 
FR p í][1ß115.4JE 

ne an 15 22 37 55 75 11 15 us 22 30 V b 55 75 a1 110 132 151 203 DD 333 315 39 4m 

capacity ri) [kVA] 
1.1 1.0 25 41 88 99 13 18 22 29 34 4 9 ® 85 11s 134 18D 16 211 287 318 398 44 533 

Rated output 
ment r2) [AI 

15 25 37 5.5 9 13 18 a 30 30 45 e3 75 91 1t2 157 178 210 253 301 377 415 570 595 63 70 

Overload 
capability 

150% of rated output current for 
200% of rated output current for 

1 min. 
0.5 s 

150% of rated output current for min. 
180% of rated output current for 0.5 s 

Starting torque 200% or more (under torque vector control) 180% or more (under torque vector control) 
Braking torque 
C3) l%1 

50% or 
navre 

100% or more 20% or 
more 

10 to 15% 

Braing time [s] 5 5 No kirk* 

Braking duty cycle 
MED) 

5 3 5 3 2 3 2 No finit 

Mass [kg] 25 18 38 38 85 85 10 10 los los 29 34 39 40 48 70 70 100 100 140 10 231 2D 387 

P11 

Type 
RN ®P11S -4 - - 

55 75 11 15 us 22 30 37 45 S 75 90 110 132 191 2D ?a Ss3 35 325 4m 45D 9:0 

Rated capacity 
Cl) 
[WA] 

- - - - - 95 vs as ma 211 315 45 9 89 e 114 131 93 192 21I 29 310 Se 44 49 583 e0 731 

Rated output 
currant (2) [A] 

tri 105 23 30 37 M m 75 91 tat use tie 20 29 301 377 45 SD 585 OM 740 8O 911 

110% of rated output current for 1 min. 

Starting torque 50% or more 
Braid g torque 
C3) [%1 

Approx. 20% I Approx. 10 to 15% 

Braking time [s] No terril 
Braldng duty cycle 
1%ED] 

No limit 

M a s s [kg] - I- I- I- I- Ie1 I e1 I a1 1 1 o I m I ne E 7e 129 131 139 140 14 170 [io 11m [102 Ito 110 Ize II3e Izo 1383 ISO 
Rated output 
voltage(4) M 

3-phase, 380V, 400V, 415V(440Vy5OHz, 380V, 400V, 440V, 480V/60Hz 

Rated output 
frequency [Hz] 

50,60Hz 

v 

Phases, voltage, 
frequency 

3- phase,380 to 480V,50k60Hz 
I 

3- phase, 380 to 440V/5011z 5) 
3- phase, 380 to 480V/60Hz 

íVrar 

oltage/frequency 
Voltage: +10% to -15% (Imbalance rate between phases: 3% or less C6) , Frequency: +5% to -5% 

Momentary voltage 
dip capability (7) 

Operation will continue with 310V or more. If voltage drops below 310V, operation m7 continue for up to 15 ms. It 
'Continuous operation' Is selected, the output frequency will be lowered to withstand the load will normal voltage is 
resumed. 

Required power 
supply 
capacity C8) 

or 12 22 31 50 72 9.7 15 30 21 2D 3s 47 9 A 98 m re tel 193 30 ö/ 311 29 433 493 50 OM 

r1) Indicated capacities are at the rated octet voltage 220V for the 200V sedes and 440V for the 400V sedes. The rated capacity will be 
lowered if the supply voltage is lowered. 
(2) In the case of a low Impedance load, such as a high-frequency motor, the current may drop below the rated cuurert. 
(3) Indicates when a nominal applied motor is used (the average torque when decelerated to stoppage from 60 Hz, which varies depending 
on motor bes). 
e4) An output voltage exceeding the supply voltage cannot be generated. 
r5) The taps within the inverter muet be changed for a power supply rated at 380 to 398V/50 Hz or 380 to 430V/60 Hz. 
(8) If the Yribalance between phases exceeds 3 %, use a power -factor correcting DC reactor (DCR). 

Imbalance late between phases I %[ _ ( Max. Voltage M -Min. Voltage M) 
x 100[%1 

average voltage 

(7) Test was conducted under the standard load conditions stipulated by the JEMA committee (at the load equivalent to 85% of the 
nominal applied motor). 

C8) Indicts the values required when using a power -factor correcting DC reactor (DCR) (optional for Inverters of 55kW or less) with 
a loaded nominal applied motor. 
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9 -2 Common Specifications 
Item Explanation 

Control method Sinusoidal wave PWM control (with V/F control, torque vector control, PG feedback vector control (option)) 

.. 
1 

Maximum 
frequency 

G11 S: 50 to 400Hz variable setting 1311S: 50 -120Hz variable setting 

Base 
frequency 

GUS: 25 to 400Hz variable setting P11 S: 25 -120Hz variable setting 

Starting 
frequency 

0.1 to 60Hz variable setting Holding time: 0.0 to 10.0 s 

Carrier 
frequency 

G11: 0.75 to 15kHz (551cW or less) 0.75 to 10kHz (75kW or more) 
P11: 0.75 to 15IcHz (221cW or less) 0.75 to 10kHz (30 to 75kW) 0.75 to 6kKz (90kW or more) 

Accuracy 
(stability) 

Analog setting: +/- 0.2% or less of the max. Frequency (at 25 +/- WC) 
Digital setting: +/- 0.01% or less of the max. Frequency (-10 to +50°C) 

Setting 
resolution 

Analog setting: 1/3000 of max. frequency (e.g., 0.02Hz /80Hz, 0.05Hz /150Hz) 
Digital setting: 0.01 Hz (99.99Hz or less), 0.1 Hz (100.0Hz or more) 

Voltage frequency 
characteristics 

Output voltage at base frequency can be adjusted separately, such as 80 to 240V (200V series) or 320 to 
480V (400V series). 
Output voltage at max. frequency can be adjusted separately, such as 80 to 240V (200V series) or 320 to 
480V (400V series). 

Torque boost Auto: Optimum control corresponding to the load torque. 
Manuel: 0.1 to 20.0 code setting (energy saving reduced torque, constant torque (strong), etc.) 

Accelerating/decelerating 
time 

0.01 to 3600e 
Four accelerating and decelerating time settings are poste a independent of each other by sebdkg digital 
inPul signals. 
In addition to linear acceleration and deceleration, either S-shaped (weak/strong) or 
curvilinear acceleration/deceleration can be selected. 

DC injection braking Starting frequency 0.0 to 60.0Hz, braking time: 0.0 to 30.0s, 
Braking level: 0 to 100% (G11 S), 0-80% (P11 S) 

Function equipped Frequency upper and lower limiter, bias frequency, frequency gain, jump may, pick-up operation, restart 
after momentary power failure, switching operation from line to inverter, slip compensation control, automatic 
energy saving openatbn, regenerabon avoiding control, droop control, torque inking (2-step), torque control, 

coding PID control, second motor cong fan ON/OFF control. 

o 

Operation method Keypad panel: Run by U, keys, stop by sr op key 
Terminal input: Forward/stop command, reverse/stop commend, coast -to-stop command, alarm reset, 
acceleratiNdeeeleration selection, multistep frequency selection, etc. 

Frequency Ong Keypad panel: Setting by ^ , ® keys 
External potentiometer: External freq.setirg POT (VR) (1 to 5kSt) 
Analog input 0 to +10V (0 to +5V), 4 to 20mA, 0 to +1- 10V (FWD /REV operation) 
+10 V to 0 (reverse operation), 20 to 4mA (reverse operation) 
UP/DOWN control: Frequency increases or decreases as long as the digital input signal is turned on. 
Multistep frequency selection: Up to 15 steps are setectable by a combination of digital Input signals (four 
kids). 
Link operation: Operation by RS485 (standard). 
Program operation: Pattern operation by :A,. 
Jogging operation: Jogging operation by F lea D cop key or digital input signals 

Operation status signal Transistor output (4 signals): Running, frequency arrival, frequency detection, overload early warning, etc. 
Relay output (2 signals): Alarm output (for any fault), multi-purpose ray output signal 
Analog output (1 signal): Output frequency, output current, output voltage, output torque, power consumption, 
etc. 
Pulse output (1 signal): Output frequency, output current, output power, output torque, power consumption, etc. 

7 - 

Digital display (LED) Output frequency, setting frequency, output current output voltage, motor synchronous speed, line speed, bad 
rotation speed, calculated torque value, power consumption, calculated PID value, PID command value, PID 
feedback value, alarm code 

Liquid crystal display (LCD) Operation information, operational guide, functional codelname/seting data, alarm Information, tester function, 
motor load rate measuring function (MredmusiVaverage current (ma) during measuring period, maintenance 
information (Integrated operation hours, capacitance measurement for main circuit capacitors, heat sink 
temperature, etc.)) 

Language Ste languages (Japanese, English, German, French, Spanish, and Italian) 
Lamp display Charging ( voltage residual), operation indication 

Protective functions 

Overcurrent, short-circuit ground fault, overvoltage, undervoltage, overload, overheating, blown fuse, motor 
overload, external alarm, Input open -phase, output open -phase (when tuning), braking resistor protection, CPU 
and memory error, keypad panel communication error, PTC thenmistor protection, surge protection, stall 
prevention, etc. 

1 

I 
w 

Installation location Indoor, altitude less than 1000m, free from corrosive gas, dust, and direct sunlight (Pollution degree 2) 
Ambient temperature -10 to +50°C (ventilating cover must be removed under conditions exceeding +4090 for models rated at 22kW 

or less) 
Ambient humidity 5 to 95 %RH (no condensation) 
Air pressure Operation/storage :86 to 106 kPa 

Transport :70 to 106 kPa 
Vibration 3mm at from 2 to less than 9Hz, 9.8m/s' at from 9 to lesa than 20Hz, 

2m/s2 et from 20 to less than 55Hz (2m/s2 at from 9 to less than 55Hz :G11 S 90kW ,P11 S 110kW or more) 
1 in/s2 at from 55 to less than 200Hz, 

Storage Ambient 
temperature 

-25 to +65°C 

Ambient humidity 5 to 95 %RH (no condensation) 
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9 -3 Outline Dimensions 

Outline Dimensions (22kW or less) 

Typo D DI OZ 03 D4 

FI0b2011$-2 t1 ii010.4011$ß 
F1NO.1011 S-4 

100 De. s 00 94 71. 3 

77510.79011E-2 
FRNO.750115-1 118 51. e 116 100 De. e 

FRNO.20115-2 te Fi510.75011E-2 
FRNOAfC115-1 to 77b10.75G11E-4 

Fig. 3 

Amami montre 
power 
bruin. 

W2. 5) 

DUD 

5e 10 2.e 
C tao y 

150 
2/1r. inlet 
Knock out 
km. 7illrm.11t 

K/eak out 
In. 

F11N650115-2 to F7M!).50115ß 
F1N5.50118-4 to Flii).50118-1 
Fl515.5P115-2 to FF5111P118.2 
FT0155%15-4 to F15111P118-1 

FRN110115ß b FR512011s-2 
FRN110115-1 to FRN220115-1 
FRN15P115-2 to FAN22P115-2 
FiN15P118-4 to F70122P118-4 

9 -4 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 277 of 315



 

Outline Dimensions (G11S :30kW to 220kW ,P11S :30kW to 280kW) 

200V Series 
Nominal 
applied 

Inverter type Dimension Unkmml Mounting 
boll FRN-G11S series FRN-P11S series W WI W2 W3 H H1 H2 H3 H4 H5 HB D D1 D2 C 

30 FRN30G11S-2JE FRN30P11S-2JE 340 240 326 

- 

550 530 500 512 

12 25 9 

255 

145 

4 

10 M8 

37 - FRN37P11S-2JE 
FRN37G11S-2JE - 

375 275 361 

615 595 565 577 

270 
45 

- FRN45P11S-2JE 

FRN45G11S-21E - 
720 690 702 55 

- FRN55P11SßJE 

FRN55G11S-2JE - 
75 

- FRN75P115-2JE 
FRN75G115-24E - 530 430 510 750 720 685 695 

15.5 32.5 12.5 

285 145 

15 1412 90 
- FRN90P11S-21E 

FRN90G11S-2JE - 680 580 660 290 880 850 815 825 360 220 
110 - FRN110P11S2JE 

400V Series 
Nominal - Inverter hype Dimension Unä(mm] Mounting 

M FRN-G1 IS sedes FRN-P11Saerfes W W1 W2 W3 H H1 H2 H3 H4 H5 H6 D D1 D2 C 

30 FRN30G11S-4JE FRN30P11S-4JE 340 240 326 
550 530 500 512 

12 25 9 

255 - 
145 

4 

10 M8 

37 - FRN37P11S 4JE 
FRN37G11S-4JE - 

375 275 361 270 

as 
- FRN45P11S-4JE 

FRN45G11S-4JE - 
675 655 625 637 55 

- FRN55P11S 4JE 

FRN55G11S-4JE - 
75 

- FRN75P11S-4JE 

FR N75G11S-4J E - 
740 720 690 702 

90 
- FRN90P11S-4JE 

FRN90G11S-4JE - 

530 

. 

430 510 

740 710 675 685 

15.5 32.5 12.5 

315 175 

15 M12 

110 - FRN110P11SlE 
FRN110G11S-4JE - 

132 
- FRN132P11S-4JE 

FRN132G11S-41E - 

970 935 945 360 220 

160 
- FRN160P11SlE 

FRN160G11S-4JE - 
200 

- FRN200P11S4JE 
FRN200011S-4JE - 

680 580 660 290 220 
- FRN220P11SIE 

FRN220G11S-4JE - 
280 - FRN280P11S-dJE 
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Outline Dimensions (G11S :280kW or more ,P11S :315kW or more) 

400V Series 
Nominal 

motor( 

Inverter type Dimension Unigmm] 

FRN-G11Sserfes FRN-P11Saeries W WI W2 W3 W4 W5 14 141 H2 H3 144 H5 HO H7 D D1 

280 FRN280G11S-4JE 

680 580 660 290 - 610 

1400 1370 1330 1340 1335 15.5 35 14.5 450 285 

315 - FRN315P11S-4JE 
FRN315G11S-4JE - 

355 - FRN365P11S-4.IE 
400 - FRN400P11S-4.IE 

355 FRN355Gi1S-4JE - 
810 

400 FRN400G11S41E 
FRN450P11SJE 

500 - FRN500P11S-4.IE 

Nominal 
applied 

Inverter type Dimension Uniljmml 

D5 DB C 
Mountlnp 

bot FRN-G11Sserfes FRN-P11Sseries D2 D3 D4 

280 FRN280G71S-4JE 

8.4 50 100 35 115 15 M12 

315 - FRN315P11S-4JE 
FRN315G11S-4.1E - 

355 - FRN355P11S-4JE 
400 - FRN400P11S-4JE 

355 FRN355G11S-4JE - 
400 FRN400011S-4JE - 
450 - FRN450P11S-4JE 
500 - FRN500P11S-4JE 

9-6 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 279 of 315



 Outline Dimensions (Reactor, Accessories for 75kW or more) 

200V Series 

Inverter type 
DC Reactor 
type 

Fig. 
on Unitimm] 

Mass 
[k91 A B C D E F G H I J K L 

Terminal 
hole size 

FRN75G11S/P11S -2JE DCR2 -75B Fig. A 200 170 100 141 110 70 
10 

210 270 - - - M12 18 
FRN90G11S/P11S -2JE DCR2 -908 

Fig. B 
180 150 110 151 140 75 240 280 

25 X15 20 
FRN110P11S -2JE DCR2 -110B 190 160 120 161 150 80 270.330 25 

400V Series 

Inverter type DC Reactor 
type Fig. 

Dimension Unit(mml 

k9 A B C D E F G H I J K L 
Terminal 
hole size 

FRN75G11S/P11S-4JE DCR4-75B Fig. A 
190 160 

115 151 100 75 

10 

240 270 - - - M10 20 
FRN90G11S/P11S-4JE DCR4-90B 

Fig. B 

125 161 

120 
80 250 

280 25 -- 
012 

23 
FRN110G71S/P11S-4JE DCR4-1108 25 
FRN132G11S/P11S-4JE DCR4-132B 200 170 

135 171 

- 
280 

30 - - 28 
FRN160G11S/P11S-4JE DCR4-160B 

210 180 

12 

290 320 32 
FRN200G11S/P11SJE DCR4-2008 

140 90 295 330 35 
FRN220G11S/P11S-4E DCR4-220B 

220 190 

300 350 

40 

_ 

015 

40 
FRN280G11S/P11S-4JE DCR4-280B 

145 181 

150 

95 
320 

370 45 
FRN315G11S/P11S-4JE DCR4-315B 

Fig. C 

- 
41 215 52 

FRN355G11S/P115-4JE DC R4-355B 160 55 
FRN400G11S/P11S-4JE DCR4-400B 240 210 

-- 
170 

340 
- 

45 225 
60 

FRN450P11S-4JE DCR4-450B 
260 225 

- 67 
FRN500P11S-4JE DCR4-5008 185 100 - 70 
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9-4 RS485 Communication 
When connected to host equipment such as a personal computer or PLC, the inverter can be 
monitored or made to operate, stop or change the program by receiving commands from the host. 
For details concerning communication, refer to technical documentation. 

Table 9-4-1 Transmission specifications 
Item Specifications 

Applicable model Fuji Electric general- purpose inverter 11 series 
Physical level EIA RS485 
Maximum length of 
cable 

500m 

Number of units 
connected 

One host and 31 inverters (Station No. 1 to 31) 

Transmission speed 19200,9600,4800,2400,1200 [BPS% 

Synchronization 
method 

Start -stop transmission (Asynchronous) 

Transmission form 
(data exchange 
method) 

Half- duplex method 

Transmission protocol Polling/selecting, broadcast 
Character system ASCII 7bit 
Character length 8bit ,7bit 
Stop bit length 1 bit ,2bit 
Frame length 16 -byte fixed for general transmission; 8- or 12 -byte for high -speed 

transmission 
Parity even , odd , none 
Error check method Check sum 
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10. Options 
10 -1 Built -in Options 
The following are optional cards that can be stored in the inverter. 

Name Function 
Relay output card 
(OPC -G1 IS-RY) 

Relay output card 
The transistor output from the inverter control output terminals V1 to Y4 
is converted to the relay output (1SPDT). 

Digital interface card 
(OPC -G11S -D10) 

Frequency setting by binary code (max. 18 bits) 
Monitoring (8 bits) of frequency, output current, and output voltage 

Analog interface 
card 
(OPC- GIIS -A10) 

Auxiliary input for analog frequency setting (0 to +/ -10 V) 
Monitoring of inverter output frequency, current, and torque in analog 

voltage 
PG feedback card 
(OPC- GI1S -PG) 

This will enable vector control by pulse generator feedback signals. 
Proportional operation, tuning operation 

Synchronized 
operation card 
(OPC- G1IS -SY) 

Two motors are driven synchronously. 
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 10 -2 Se aratel Installed 0 tions 

Artester 
(CN23232) 
(CN2324E) 

Ratio interference 
suppressing reactor 
(Zero-phrase noise +) 

(ACL -40B) 
(ACL74B) 

EMC compliance 
Mer 
(EFL- ®SP -2) 
(EFL- ®C71.4) 
Output cucul fer 

(OF4031-2) 
(OFL-(100-4) 

Absorbs per surges from the power source and protects the 
whole equipment coma.ted to the power source. 

Used to reduce radio noise. This device should be inserted in the 
power supply side if the wiring bell ern the motor and inverter is 
relatively short (e.g., 20m) and inserted in the output side if the 
wring exceeds 20m. 

An ex=Mahe Mer to conform to the EMC Directive 
(emissions) in European standard. 
Note: Refer to the Installation Manual' when installing the 

DC reactor 
(DCR2 -® 
(DCR4ME 

Connected to the output circuit of the low-noise type lwerter 
(Carrier frequency :óldtt to 151d4í, 6ä!1t when exceeding 30WW) 
and used for the blowing purposes. 
0 Voltage vibration suppression at the noter terminals. 

Prevent damage to the maton insulation by surge voltage for the 
400V series reverter. 

Q Leakage current reduction on the output side wring. 
Reduce leakage curterd by parallel operation by multiple motors 
or big -distance wiring. 
- Length of wirkg should be 400m or less. 

Q To reduce induced noise and radiating noise from otipud wring. 
Efective in long-distance wring such as plant lies. 

(Fox per condirefbn) 
o Used Men the capacity of the power soppy transformer 

exceeds 500kVA and exceeds the rated capacity of the reverter 
tenfold. 

D Used when a thyristor converter is connected es a common bed 
on the same transformer. 
- If the commutating reactor Is not used for the thyristor 
converter, an AC reactor is necessary at the iweter input sib. 
Co nfkm. 

p Used to prevent an inverter OV trip from occurring when the 
phase advanced capacitor in the power line is switched on and 
off. 

p Used when the volage imbalance exceeds 2% 
Internas car 
Women phases ]x) r_r V ̂  n 

Q - wll v ) 
ati7% 

average voltage 
Power awpb eepeelly 

viv 

Improving capacitor 

Sarga suppressor 
(52 -A -0) 
(S1-ß) 

(For improving the input power- factor and reducing hamvoNos) 
Used to reduce the harmonic carrent (improvement of 
power-factor). 

For details on the degree of reduction, see the materials attached 
to the gardslnes, etc. 

S2-A-0: For magnetic contacta 
SI-13-0: Control relay or tirer 
(Product of Fuj Electric Technics Co., Ltd.] 

Frequency meter 
(TRM45x5 FM-60) 

Analog frequency meter (45, 60 square) 
(Product of Ft Electric Tec nice Co., Ltd.] 

Frequency setting POT 
(VR) 

(Rl13WVA3N -1ä)) 

Frequency setting variable resistor 
]Product of Fuhj Elxtric Technics Co., Ltd.] 

Motor 
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11. Electromagnetic compatibility (EMC) 
11 -1 General 
In accordance with the provisions described in the European Commission Guidelines Document on 
Council Directive 89/336 /EEC,Fuji Electric Co., Ltd. has chosen to classify the FRENIC 
5000G11S/P11S range of Inverters as "Complex Components ". 
Classification as a "Complex Components" allows a product to be treated as an "apparatus ", and thus 
permits compliance with the essential requirements of the EMC Directive to be demonstrated to both 
an integrator of FRENIC Inverters and to his customer or the installer and the user. 
FRENIC Inverters is supplied 'CE- marked, signifying compliance with EC Directive 89/336/EEC when 
fitted with specified filter units installed and earthed in accordance with this sheet 
This Specification requires the following performance criteria to be met 

EMC product standard EN61800- 311997 

Immunity : Second environment ( Industrial environment ) 

Emission : First environment ( Domestic environment ) ;22kW or less 
Second environment (Industrial environment) ;30kW or more 

Finally, it is customer's responsibility to check whether the equipment conforms to EMC directive. 

11 -2 Recommended Installation Instructions 
It is necessary that to conformed to EMC Directive, these instructions must be followed. 
Follow the usual safety procedures when working with electrical equipment M electrical 
connections to the filter, Inverter and motor must be made by a qualified electrical technician. 

1) Use the correct fitter according to Table 11 -1. 
2) Install the Inverter and filter in the electrically shielded metal wiring cabinet. 
3) The back panel of the wiring cabinet of board should be prepared for the mounting dimensions 

of the filter. Care should be taken to remove any paint etc. from the mounting holes and face 
area of the panel. This will ensure the best possble earthing of the filter. 

4) Use the screened cable for the control , motor and other main wiring which are connected to the 
Inverter, and these screens should be securely earthed. 

5) It is important that all wire lengths are kept as short as possible and that incoming mains and 
outgoing motor cables are kept well separated. 

" To minimize the conducted radio disturbance in the power distribution systems, the length of the 
motor -cable should be as short as possible. " 

6) In case of a ferrite ring is provided with the filter, fit a ferrite ring to conductors passing through 
the center of the ferrite. Wire the cable according to Fig.11 -6 or Fig.11 -7 , paying attention to the 
applied inverter type 
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Table 11 -1 RFI filters 

Applied Inverter Filter Type 
Rated 
Curent 

Max 
Rated 
Voltage 

RFI filter 
Dimensions 

LxWxH (mml 

Moult orrs 
Y x X[mm] 

Ferrite 
Ring 

Note 

FRNO2G11S2JE 
FRN0.4G11S2JE 
FRN0.75G11S-2JE 

EFL-0.75Sß2 6A 

3ph 
230Vac 

243x85x93 228x59 
OF1 

í1i 

Fig. 

11-1 

FRN1.5G1 iS2JE 
FRN2.2G11S2JE 
FRN3.7G11S2JE 

EFL-3.7SP2 25A 233x105x136 215x80 OF2 

(1) 

FRNSSG11S2/P11S 2JE 
FRN7.5G11S2/P11S-2JE 

-7.5Sr;2 50A 273x120x158 254x95 
t7F2 

(1) 
FRN11G11S2/P11S2JE 
FRN15G11S2/P11S2JE 

g;-153ß2 100A 513x205x193 487x160 OF3 

(1) 
FRN18.5G11S2/P11S2lE 
FRN22G11S2IP11S2JE EFi-22SPR2 150A 513x205x193 487x160 CF3 

(1) 

FRN30G11S2/P11S2JE RF3180-F11 180A 495x200x160 468x166 - 
F. 
11-3 

FRN37G11S21P11S2JE 
RF3280F11 280A 250x587x205 560x85 - 

Fig. 

17-4 

FRN45G11S2/P115-2JE 
FRN55P11S-2/P11S-2JE 

RF3400-F11 400A 250x587x205 560x85 - FRN75G71S2IP11S2JE 
FRN90G11S2IP11S-2JE 
FRN110P11S-2JE 

FRNü4G11S 4JE 
FRN0.75G11S-4JE 

Eß-0.75G11-4 5A 

3ph 
480Vac 

320x116x42 293x90 - 

F19. 

11-2 

FRN1SG11S-4JE 
FRN22G115-4JE 
FRN3.7G11S4JE 

EFL-4.0G11-4 12A 320x155x45 293x105 - 

FRN5.5G115-4/P11S4JE 
FRM5G118-4112116-4JE 

EFL-7.5G11-4 35A 341x225x47.5 311x167 - 

FiäJ11G11S-0IPt1SdJE 
FRN15G11S41P11S-4JE 

EFL-15G11-4 50A 500x25Ox70 449x185 - 

FRN18.5G11S4/P115 4JE 
FRN22G118.41P11S-0JE 

ER.-22G11-4 72A 50Ox250x70 449x185 - 

FRN30G11S-4IP11S-4JE RF310O-F11 100A 435x200x130 408x166 - 

F19- 

11-3 

FRN37G11S4/P1 iS4JE 
FRN45G11S41P11S4JE 
FRN55GIIS-4IP11S 4JE 
FRN75G11S4IP11S-4JE 
FRN90G11S4/P11S-4JE 

F1F3180 F11 180A 495x200x160 468x166 - 

FläJ110G11S4IP11S4JE 
FRN132G11S4/P115-4JE 

RF3280-F11 280A 250x587x205 560x85 - 

All 
11-4 FRN160G11S4/P11S4JE 

FRN200G11S4/P11S4JE 
FRN220G11S4IP11S4JE 

RF3400F11 400A 250x587x205 560x85 - 

FRN280P11S4JE 

RF3880-F11 880A 688x364x180 648x150 

- 

- 

Fig. 

11-5 

FRN290G1154 
FRN315G11S-4/P11S-4JE 
FRN355G11S-0IP11S-4JE 
FRN400G11S4/P11S-0JE 
FRN450P11S4JE 
FRr500P11S-4JE 

F200160 
(3) 

Note : For detail, refer to the instruction manual that came with the RFI filters. 
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LINE 

Y 

LOAD 
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® I®I®t®I 
o, 

t 
X 

V 

L 

v 

Y 

Fig.11-1 

V 

L 

Fig.11-2 

11 -3 

$T 

Ferrite Rina Dimensions 

Part No. D 
mm 

H 
mm 

T 
mm 

OF1 25 51 17 
OF2 41 71 18 

. OF3 72 100 27 

m 

3 
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Mountin Screw : M6 X 4 

RF3100-F11 ; M8 
RF3180-F11 ; M10 

o 

Filter Type 
Dimensions (mm) 

W W1 H H1 D 

RF3100 -F11 200 166 435 408 130 

RF3180 -F11 200 168 495 488 180 

Fig.11-3 Outline Dimensions (RF3100-F11, RF3180-F11) 

Mountin Screw : M6 X 6 

RF3280-F11 ; M12 X 8 
RF3400-F11 ; M16 X 8 

Fig.11 -4 Outline Dimensions (RF3280 -F11, RF3400 -F11) 
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Mountin a Screw : M6 X 6 

Terminal : M16 clear hole 

8 

Fig.11 -5 Outline Dimensions (RF3880 -F11) 

Metal wiring cabinet 

RCD or RFI fitter 
MCCB 

Inverter Ferrite 
Ring 

L1 L1 L1/R U 

I-2 
L2 L2/S V 4.-- L3 L3 L3/T W 

PE 
(® ) ® ® J 

3ph 
Power supply 

1 

Screening must be earthed securely 
using the wire cramp provided with the 
fitter.(EFL -G11S-4 series only) 

156 

35 

(F200160) 

200V Series 22kW or less Only 
Fit a ferrite ring to the motor cable with 
the 3 phase conductors only passing 
through the center of the ferrite. 

Screened Motor Cable 

M 
i 

Screening must be electrically 
Motor continuous and earthed at the 

cabinet and the motor. 

MKS" 

204 

Fig.11-6 
FRN0.2G11S-2JE to FRN90G11S-2JE , FRN5.5P11S-2JE to FRN110P11S-2JE 
FRN0.4G11S-4JE to FRN220G11S-4JE , FRN5.5P11S-4 JE to FRN280P11S-4JE 
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Metal wiring cabinet 

Fit a ferrite ring to the cable with Inverter 

rryvvLi 
conductors passing through the center of 

RCD or RFI fitter the ferrite. 

MCCB 

L1 L1 X_ L2 12 v..-- L3 L3 
PE PE 

P1 P.(.+1 
L1/R u 
12/S V 
L3/T W ® -1 

3ph 
Power supply 

Fit a ferrite ring to the cable with 
conductors passing through 
the center of the ferrite. 

Screened Motor Cable 

Screening must be electrically 
continuous and earthed at the 
cabinet and the motor. 

Fig.11-7 
FRN280G11 5-4,1E to FRN400O11 S-4,1E 
FRN315P11S-4JE to FRN500P11S-4JE 
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Page 1/3 

SUPPLEMENT SHEET 

FOR INSTRUCTION MANUAL (INR- HF51299) 

This supplement sheet is mentioned about the latest content for Compliance with UUcUL 
standards. Keep the content of this supplement sheet, if you apply to products with UUcUL 
mark. 

Compliance with UUcUL standards E APP licable to products with UUcUL mark] 

l,,CAUTION 
FL AL TIOM Hazard of electrical shock. Disconnect incoming power before working on this control. 
EC UTI0tM Dangerous voltage exists until charge lights is off. 
[WARNING] 

More than one live parts inside the inverter. 
Type 1 "INDOOR USE ONLY 
The inverter is approved as a part used inside a panel. Install it inside a panel. 
Use 60/75 °C copper wire only. 
AClass 2 circuit wired with dassl wire. 
Field wiring connection must be made by a UL Usted and CSA Certified closed -loop terminal 
connector sized for the wire gauge involved. connector must be fixed using the crimp tool specified 
by the connector manufacturer. 
Connect the power supply to main power supply terminals via the Molded -case circuit 
breaker(MCCB) or the earth leakage circuit breaker(ELCB) to apply the UL Listing Mark. 
(See Instruction Manual basic connection diagram Fig2 -3-1). 
In case of using auxiliary control -power input (RO,TO), connect it referring to Basic connection 
diagram Fg2 -3-1 
Solid state motor overload protection is provided in each model. 

INR-HF51 570 
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Page 2/3 
Compliance with UUcUL standards [ Applicable to products with UUcUL mark] 

QCAUTION 
Tightening torque and wire range 

Voltage 

Inverter type Required torque 
lakxhprm 

Wire range, 
AWG1 level, 

G11SIP11S terminal 
AxiPary 
mntrol-p 

ower 
Cordd 1 L2/Sl3lT upo Auxiliary 

wer 
Control 

3-phase 
200V 

FRN02G11S2JE ' 

- 
16 (1.3) - 

FRN0.4G11S2JE 10.6(1.2) 
FRN0.75G11S2JE 
FRN1.5G11S2JE 

6.2(0.7) 24 (0.2) 

FRN22G11S2JE 15.9(1.8) 14 (2.1 
FRN3.7G11S2JE 10 (5.3) 
FRN5.5G11S2JE 
FRN5.5,7.5P11S2JE 

10.6(1.2) 

8 (8.4) 

FRN7.5G11S2JE 
FRN11P11S2JE 

31.0(3.5) 
6 (13.3) 

4 (21.2) 

16(1.3) 

FRN11G11S2JE 
FRN15P11S2JE 

51.3(5.8) 
FRN15G11S2JE 
FRN18.5P11$-21E 3 (26.7) 

FRN18.5G11S2JE 
FRN22P11S2JE 

2 (33.6) 

FRN22G11S2JE 1 (42.4) 
FRN30G11S/P11S2JE 

119(13.5) 2X2 (33.6X2) 
FRN37P11S2JE 
FRN37G11S2JE 1X2(42.4X2) 

239i2 
FRN45G11S/P11S2JE 2/0X2(67 .4X2) 
FRN55G11SIP239(27) 2J 3/0X2(85X21 
FRN75P11S-2JE 
FRN75G11S2JE 4/0X2(107.2X2) 

425(48) FRN90G11SJP11S2JE 250X2(127X2) 
FRN110P11S2JE 350X2(177X2) 
FRN0.4G11S4JE (10.6)1.2 - 

82(0.7) 

16 (1.3) 

24 (0.2) 

FRN0.75G11S-4JE 
FRN1.5G11S-4JE 

15.9(1.8) 

106(1.2) . 16(1.3) 

FRN22G11S-4JE 
FRN3.7G11S-4JE 14 (2.1) 
FRN5.5G11S-4JE 
FRN5.5.7.5P11S4JE 

31.0(3.5) 
12 (3.3) 

FRN7.5G11S-4JE 
FRN11P11S4JE 

10 (5.3) 
FRN11G11S-4JE 
FRN15P11S4JE 

51.3(5.8) 
FRN15G11S4JE 
FRN18.5P11S-4JE 8 (8.4) 

FRN18.5G11S-4JE 
FRN71P11S-4J 6 (13.3) 

FRN22G11S-4.1E 4 (21.2) 
FRN30G11SJP11S4JE 

119(13.5) 

2 (33.6) 
FRN37G11SJP11S4JE 
FRN45G11SIP11S4JE 3X2 (2647X2) 
FRN55G11S/P11S 4JE 2X2 (33.6X2) 
FRN75P11S-4.1E 
FRN75G11S4JE 

2X2 (33.6X2) 

239(27) 

4/0(107.2) 
FRN90G11SJP11S4JE 1X2(42.4X2) 
FRN110G11SIP11S4JE 2/0X2 67.4X2 
FRN132P11S4JE 
FRN132G11S-4JE 3/0X2(85X2) 

425(48) 

FRN160G11SIP11S4JE 4/0X2(107.2X2) 
FRN200P11S-4JE 
FRN200G11S4JE 300X2(152X2) 

FRN220G11SIP11S-4JÉ 350X2(177X2) 
FRN280G11S/P11S-4JÉ 500X2(253X2) 
FRN315G11SIP11S4JE 300X3(152X3) 
FRP355G11SfP11S-0JE 400X3(203X3) 
FRN400G11SIP11S4JE 500X3(253X3) 

FRN450P11S4JE 
600X3(304X3) 

FRN500P11S4JE 
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Page 3/3 
Compliance with UUcUL standards [ Applicable to products with UUcUL mark] 

"Suitable for use on a circuit capable or delivering not more than 5,000 rms symmetrical 
amperes,240V maximum for 22kW or less models, 100,000 rms symmetrical amperes, 230V 
maximum for 30kW or more models ". rated for 200V class input. 
"Suitable for use on a circuit capable or delivering not more than 5,000 mis symmetrical amperes, 

for 22kW or less models, 100,000 mis symmetrical amperes, for 30kW or more models, 480V 
maximum ". rated for 400V class input. 

Use the following power supply in the inverter 

¿CAUTION 
Use the followirxt Mower su nnly in the Inverter. 

Inverter type Maximum input voltage Input source current 
FRN0.2G11S -2 to FRN22G11S-2JE 
FRN5.5P11S -2 to FRN22P11S -2JE AC240V 

Not more than 5,000 A 
(up to 22kW) 

Not more than 100,000 A 
(30kW or more ) 

FRN30G11S2 to FRN90G11S -2JE 
FRN30P11S -2 to FRN110P11S -2JE AC230V 
FRN0.4G11S -4 to FRN22G11S -4JE 
FRN5.5P11S -4 to FRN22P11S -4JE AC480V 
FRN30G11S -4 to FRN400G11S -4JE 
FRN30P11S -4 to FRN500P11S -4JE 

General instructions 
Although figures in this manual may show the inverter with covers and safety screens removed for 
explanation purposes, do not operate the device until all such covers and screens have been 
replaced. 

INR-HF51570 
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7.0 SWITCHBOARD WORKS TEST RESULTS 
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©2005 J & P RICHARDSON g 
I.& P. RICHARDSON INDUSTRIES.FTY LTD 

. r 111 Campbell Avenue,ll'ACOL Q1:6 4076 

Ph: (07) 3271 2911 - Fax: (07)3271 3623 

E-mail: jpr(R;jpr.com.au 

WITCHBOARD & SHEETMETAï INSPECTION REPORT 

Customer Name: T- Q -RA/VCR Job No: .3 7$ 524, M 7.85)2h 
Item: K R K A-LEE STATI ON f\ ° B 

U 51,J IT i . 
c 

Drawing No: 

EQS- t 78 }}O A 
PRODUCT 

DETAIL 
INSPECTED 

BY . 

DATE 
PASS/ 
FAIL 

C RRECTIVE ACTION TASK 
REQUEST OR 
COMMENTS 

Design Documents ß o V 9 -6 . aS 
Drafting Documents 

Sheetmetal ' Switchboard r 
(Refer F1018 for details) 

Doors 
' 

i b 

CeIVPan els tJ 

Painting 

Process 

Min DFT (40 STD) 

Cure Test 

Colour Exterior 

Colour InternalON 
Colour Panels 

Powder/ `Vet 

/ r 
tfir'a //- ME 114 rj gt 

'r tl 

Cubicle Erection 

Electrical Fitout 
(In accordance with drawinus) 

Win f ttO 

Inspection ..C: Tcst 5entry' /lor noCr 

/ (Refer to FI0I9) 
Packing 

Comments: 

;:. t;_i-- ' ::," ;: íYOTE: = :Manufacture is no! !a pr'viceed to ilre neri process putt. flre yt.et! Iras passed irrspëct ;. - ' 'ti.; ' 

Affix Status Here: - s 
,,. Yellow Awaiting Ins p ection ;' 

Green - - Inspection 4: Test Passed R' ^ r 

Red Inspection R Test Failed, Awaiting Rectification A.t 
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J. & P. RICHARDSON INDUSTRIES PTY. LTD. 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 
E-mail: 1pr@pr.comau 

SWITCHBOARD / SHEETMETAL 
INSPECTION CHECKLIST 

Form No. F1018/2 

CLIENT: 
PRODUCT 
DESCRIPTION: kg/24(.6e 7-4 7-'00../ 

(pGt.a -tp ) s /17?) 

CONSTRUCTION QUALITY 

JOB NO: S 7f 5,} e 

DRAWING & SCHEDULE NUMBERS 

"c93.-- e7/. /9c7 
COMPLIANCE 

WITH DRAWINGS 

GOOD POOR YES NO 

REMARKS OR 
ACTION 

. Folds 

Welds 

3. Edges / File 

4. Gauge 

S. Material 

6. Ventilation Openings / Filter Bracket 

Equipment Mounting Arrangement 

8. Doors Stiffened 

9. Escutcheons and Leían Covers 

IO. Cable Saddles 

-. 

11. Grinding 

12. Door Stays Fitted 

13. Earth Studs 

14. Rubber Retainer 

15. Drawing Holder 
44 

16. Hat Sections 

17. Locking Bars Fitted 

18. External Crevice Welded And Ground 

19. . Legend Cards 

20. General Conditions Satisfactory 

21. Cabinet Clean 

22. Job Name and Number Marked. 

INSPECTED BY: z 
DATE: 7 -o ,r 

AFFIX STATUS HERE Yellow 
Green 
Red 

Awaiting Inspection 
Inspected/Tested Passed 
Inspected/Tested waiting Rectification 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E-mail: jpr®Jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 

Form No. F1019/6 
Page 1 of 4 

Customer Name: l' "_urn .a cf' 

Project: 
JPR Job No: 

Constructed by: 

Cf u ra I e 1112 ,B 

M 7 gsa 4 
Psyuiö:.::.::.: 

Item: 

Main Functional Unit/s QtY 
Fuse Fittings Qty 
Circuit Breakers QtY 
Neutral Regd 
Earthing Checked 
C.T.s Qty 
Meters QtY 
Contactors Qty 
Overloads Qty 
Relays Qty 
Timers Qty 
Control Switches QtY 
Push Buttons Qty 
Pilot Lights Qty 
Transformers Qh' 
Auto Transformers Qty 
DC Supply Qh' 
Terminals Qty 
Engraving Qty 
Cabling Type 
Busbars Type 
Escutcheons / Shrouds Type 
S.A. Metering CTs Qty 
S.A Metering Links Type 
S.A. Meters Type 
JPR Label Fitted 
Legend Card Qty 
PLC/Telemetry Qty 

Rime 5w1l'G ï / 
IDate: 7 ¡/, ö 

f..:. 

Tested by: Enser 

r Size Fuses/O/L 
Size Fuse Size 
Size ="-- O/L 

r- Size .111 ID r- Size 
Rating 
Rating 
Rating Voltage r 
Rating 
Rating r Voltage 
Rating Voltage 
Rating r Function r Rating T-- Function 
Rating Voltage 
Rating Voltage 
Rating Voltage 
Rating Voltage 

Size ID e""" 

Size ID 
Size s."'"'" ID 

Size ID 
OP. Material LP rating e-- 

Rating 

Size 
Stamped Safety Stkr 

r- Correct 
Size 

Door Latches/Hinges Qty Type - Operation r 
Ventilation Required Type r- Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power Control Result 
Busbar System Clearances. Joints ID 
Earth Continuity Body to E i- Doors to E Panels to E i 
Cubicle Cleaned 
Paint Finish Intact 
Polarity Check R-R W-W B -B 
Function Power r Control PLC/Telem 
Continuity Check 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 
E -mail: jpr @jpr.com.au 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

Form No. F1029/3 

Customer Name: 

Project: 
'T P Tar-N-er 
tra 'Ql l el. We $ 

JPR Job No: M 7 -ca4. 
Constructed by: if Pß , ago 

Switchboard: Pc/ oip S'w i is 
Tested by: E &nSod 

.'A'a\df 

a ed. 
Date: 9 ? 05 

y. 
From Red White Blue Neutral 

Sketch: 

Designation 
Red to Earth 

2.5 kV Test ( lmin 1000 V Test (MO) 

White to Earth 
Blue to Earth 

4.00 

Neutral to Earth 

ri 
Red to White 
Red to Blue 4on 
White to Blue 

t.1- 00 
Comments: 
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J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E -mail: jpr®jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VFD & SOFT STARTER SETUP 

Form No." F1019/6 
Page 3 of 4 

Customer Name: T P `rL,en.er 
fee tfuTrcy,1 NQ B Project: l'('arrt 

JPR Job No: M Wes-Lit Item: nvM, 5,,- Pc Drive: 
Constructed by: k PQ an o- Tested by: E hsor Date: /qJor 
Drive T y p e : r v J I F R. Al 30P I I IS' -(4 5 e 
Drive Rating: 

Drive Setu s Details: 

Parameter Setting Function 

FO/ 2. 
P to 2_ / 
FoT so Kz. 
Fotr 3'o Ha 
P65 CfIA- U' 

F66 4i sv Fo i Set 
FDCs 5 sec 

aOl i¡ man ucr I s,e 
602 / by/1nSs r,pOÿ 
E 03 C'JG'/e/'M4I Q IQNM. 

5 o4 a «t,f o PP 624 D 

a ..s 
C O5i s O 0 vio ST evwc{. 

C I O 5'O 5 ei Cr ú ova Clo -to Ai= çor7evaluC+ 
P 3b (Fol) 

Poi a 
P®2 2.6- kw 

. 

Po3 4s a 

All other parameters are default settings. 
Comments: 
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FILE: EMC0381/BL 03/01/03 PAGE 1 OF 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: 17./..q.1.(25- 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in YES 
charge 

I 1..4 

Long cotton clothing Fr YES 

Insulating work gloves in test LT YES 

. Insulating mats / covers in test 0` YES 

Switchboard rescue kit in test YES 
7 ignatu ie ) 

TASK Isolation points identified and accessible 43- YES 

Work area clear of obstructions 0- YES 

LIVE LOW VOLTAGE WORK Unauthorised access prevented to work area t T YES 

P.P.E. is fit for purpose Er YES 

Test equipment is fit for purpose Ifi YES 

Written authority to proceed has been obtained from 0" YES 

a person in charge 
TESTING SWITCHBOARDS JPR authorisation to conduct live work is current Er YES 

AND CONTROL PANELS , Approved dedicated supply only used for YES 
WITHIN OUR power 

MANUFACTURING - 
. testing. 

PREMISES . 

Approved dedicated power supply in current test Pf YES 

OPTION (A) RCD protected outputs used at power supply Er YES 

> RCD protection checked daily prior to use lr. YES 

> Safety Observer Is / is not required afi YES 

OPTION (B) Non RCD protected outputs used at power supply 

> Supervisor consulted prior to use 
0 YES 

YES 

> Safety Observer is in attendance 0 YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 1. f 2. 3. 4. 5 
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FILE: EMC0381/BL 03/01/03 PAGE 1 OF 

JOB SAFETY ANALYSIS 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: l /. ../.P5- 

AUTHORISATIONS PERSONAL PROTECTIVE EQUIPMENT 

Authorisation from person in YES 
charge 

Long cotton clothing 8' YES 

Insulating work gloves in test f YES iy Insulating mats / covers in test lr YES . I Switchboard rescue kit in test l( YES 
': ignatu ie ) 

TASK Isolation points identified and accessible IT YES 

Work area clear of obstructions 2 YES 

LIVE LOW VOLTAGE WORK Unauthorised access prevented to work area 0- YES 

P.P.E. is fit for purpose 0' YES 

Test equipment is fit for purpose 8- YES 

Written authority to proceed has been obtained from 0" YES 

a person in charge . . 

TESTING SWITCHBOARDS JPR authorisation to conduct live work is current Er YES 

AND CONTROL PANELS 
WITHIN OUR 

Approved dedicated power supply only used for l3' YES 

MANUFACTURING . testing. 

PREMISES 
Approved dedicated power supply in current test 0' YES 

OPTION (A) RCD protected outputs used at power supply .B- YES 

> RCD protection checked daily prior to use B YES 

> Safety Observerls./ is not required a YES 

OPTION (B) Non RCD protected outputs used at power supply 

> Supervisor consulted prior to use 
0 YES 

YES 

> Safety Observer is in attendance 0 YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 1. ,/ 4eß 
2. 3. 4. 5 
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J & P Richardson Industries Pty Ltd 

8.0 "AS CONSTRUCTED" DRAWINGS 

File: / /Jpr _Server /docs /!sched/Masters.doc Revision 0 Date: 25 May 2001 
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THIS DRAWING OR PART THEREOF 
IS PROTECTED BY THE LAWS OF 
COPYRIGHT & MAY NOT BE COPIED 
OR REPRODUCED WITHOUT THE 
EXPRESS PERMISSION OF 
J k P RICHARDSON INDUSTRIES. 

© 2005 

FILE NAME 

HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 
REPORT PROMPTLY ANY CONDITION LIABLE 

TO CAUSE AN ACCIDENT REMEMBER 

YOU ARE RESPONSIBLE 

FOR YOUR SAFETY 

f MODIFICATIONS AS COMMISSIONED 

E ADDED ESTOP RELAY IL LEVEL RELAY 

D AS CONSTRICTED 

C ADDED WELL WASHER SELECTOR 

B ADDED RH FILTERS 

A ADDED HIGH LEVEL L BACKUP RELAYS 

6-7-06 
20-4-06 
20-09-OS 

26-B-0S 

30-6-0S 
T/-5-05 

LAST AMENDMENT DATE LETTER DESCRIPTION DATE 

SCALE !10 AT Al 

DESIGNED B.I. 

TRACED LP. 
R.O. CHECKED B.I. 8-4-0S 
LP. M.S. 20-4-06 DATE e-4-0S 
LR. M.S. 20-9-0S APPROVED 
LP. MS. 26-0-05 

CLIENT 
NAME T.P. TURNER L.P. R.J. 30-6-05 

LP. 0.1 12-5-OS 

AM'D BY I CHK.D JOB No. 878524 

WWl 

WW 
SAITO 

1CO.. 

......... .. 0'.''''.. -.'' ._.__ _ _. ._ . _. _e : 
Kg 0 

HINGED PANEL' - FRONT VIEW DOORS - REAR VIEW 

"AS CONSTRUCTED" 
INDUSTRIES PTY LTD - 114 CAMPBELL AVE WACOL 4070 
ELECTRICAL CONTRACTORS & ENGINEERS ABN 23 001 952 325 J. & P. RICHARDSON PÁ(07)3271 2011 Fm(07)3271 3023 Email JPROJPR.COMAU 

1RLE 

IPSWICH CITY COUNCIL 

KARALEE STATION No.B 

GENERAL ARRANGEMENT 

BORNHDRST & WARD DWG No.2003346 -123 

DRAWING N. 

E05-B78524/A0 
AMENDMENT 

F 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 305 of 315



 

0200 

0201 

01 

SUPPLY 

o 
1 

0202 AUTHORITY o¡p 
METERS 

0203 LO 

NL 
0204 

MLE.IL 

0205 .;1 
EL LOOC 

F---1 
0206 

1 

0207 )--r--1 
0208 

GENERATOR 

INLET 

Ì Ì 

0209 }- 
0210 Dlp 

L_ 

0211 

_J 
160A 

X2 

0212 SURGE DIVERTERS 

F1-1 
SDI 

0213 C7 
32A 

0216 

F1-2 
so2 

4X TIOF- 0215 
32A 

T2 

0216 
S)3 

0217 - F1-3 
OT2 X T1 pF- 

32A 

0218 

sot SD4 

0219 
F1-4 

4T2 T101-- 
6A 

0220 

0221 

0222 

0223 
101 

IC O 

0224 K o- 

0225 o- 
100A 

0226 

0227 

02n 

0229 

0230 

123 P1-F1 WI_ P142 
0231 

10A 
0232 

0233 

0234 

0235 

0236 

0237 RF12 

0238 
201 2K2 

O o- 
-ro 

0239 
1 

D a K ,, 
0240 ----t/I' D 

VOA 
0241 

0242 

0243 

0242 

0245 

0246 
203 P2-F1 2K1 P242 

10A 
0247 

0248 

0249 

THIS DRAWING OR PART THEREOF 
IS PROTECTED BY THE LAWS OF 
COPYRIGHT & MAY NOT BE COPIED 
OR REPRODUCED WITHOUT THE 
EXPRESS PERMISSION OF 
J & P RICHARDSON INDUSTRIES. 

© 2005 

FILE NAME 

HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 
REPORT PROMPTLY ANY CONDITION LIABLE 

TO CAUSE AN ACCIDENT REMEMBER 

YOU ARE RESPONSIBLE 

FOR YOUR SAFETY 

30 415V N L E SUPPLY 

FANT 

Il 
[I% 

PUMP Nol 
MAW LSA 

PUMP No.1 
CUBCLE FAN 

PANI 

WON 

N6 

PIRN Not 
256W 4SA 

PUMP Nat 
CUBICLE FAN 

0250 / 
0251 

0252 

0253 

/ / 
02 axo 

Nit -K 16A 

0254 30M 

0255 

0256 

0257 

03 
0258 

10A 
0259 

0260 

0261 

0262 VSS 

04 Y1 R 
O 0263 

0264 

K 0 

V2 W 
D 

Vt PM K 
I 

Y3 

D 
V2 
O 

Pb 
0265 

B 

D 

0266 

0267 

0268 

0269 

0270 

0271 SRF 

05 StF-1 21 22 
O 

SRF-2 
0272 D 

0273 
NA NK 16 N19A ' --0 O 

0274 
10 

III II 

0275 

0276 

0277 

0271 

0279 

0200 

0281 

0282 

0203 

0281. 

0205 

0286 

0287 

0208 

0289 

0290 

0291 

0292 

0293 

0294 

0295 

0296 

0297 

0290 

0299 / / / 

D MODIFICATIONS AS COMMISSIONED 

C AS CONSTRUCTED 

B AMENDED WIRE MIMEOS AT VOLTMETER SELECTOR SWITCH 

A AMENDED PUMP SIZES 

6 -7 -06 
20 -9 -0S 
17 -5-0S. 
3 -S -05 

R.O. 

IR. 
L.P. 

LP. 

B.1. 20-9-0S 
BJ. 

B.1. 3-5-05 

SCALE 
DESIGNED 

TRACED 
CHECKED 

DATE 
APPROVED 

CLIENT 
NAME 

N.T.S. 

B.J. 

LP. 
BJ. 0-4-05 

8-4-0S 

N1U1 

x1 

C 

C 

PT 

O 
0-500V 

5RF 1.11K 

205 

LA 

TELEMETRY 

GPO 

VOLTMETER 

PHASE FAILURE 
RELAY 

100 

PUMP Not 
SRFNI CONTROL 

200 

30s 300 

as 

4A 

SOS 

4A 

y 

1 

PINE No.2 

CONTROL 

c0100N 
SRFN3 CONTROL 

400 

5RFN4 

S00 

SPARE 

TELEMETRY 

SRNS 12VDC SUPPLY 

"AS CONSTRUCTED" 

J. & P. RICHARDSON 
INDUSTRIES PTY LID - 114 CAMPBELL AVE WACOL 4070 
E0ECIRICAL CONTRACTORS t ENGTN ERS A811 23 001 052 325 
P01(07)3271 2011 Fa:(07)3271 3823 Emoll JPROJNR.0011AU 

T.P. TURNER 

LAST AMENDMENT DATE LETTER DESCRIPTION DATE AM'D BY CHK'D JOB No. 

TITLE 

IPSWICH CITY COUNCIL 

KARALEE STATION No.B 

SCHEMATIC WIRING DIAGRAM 

870524 BORNHORST & WARD DWG No.2003346 -124 

ORARON No 

E05-B78524/A1 
AMENDMENT 

D 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 306 of 315



0300 
100 

RTU 4 -20mÁ 
ANALOGUE OUTPUT 

MOTOR SPEED 

IFIRUREI 

E/STOP STOP 

E51 151 

+ ` J`o O 

-o, f0 
MAN AUTO 

OFF 

o 

124 SSO 

TIOC1 

14 

THIS DRAWING OR PART THEREOF 
IS PROTECTED BY THE LAWS OF 
COPYRIGHT & MAY NOT BE COPIED 
OR REPRODUCED WITHOUT THE 
EXPRESS PERMISSION OF 
J k P RICHARDSON INDUSTRIES. 

© 2005 

HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 
REPORT PROMPTLY ANY CONDITION LIABLE 

TO CAUSE AN ACCIDENT REMEMBER 

YOU ARE RESPONSIBLE 

FOR YOUR SAFETY 

C 

FILE NAME B 

A 

LAST AMENDMENT DATE: 

3M 

109 

YSC 

a 

30C 

1K4 im FWD YSA 
D D 

1S1 

s---0 ¡ O 

Ì Ì .O¡ +O 
MAN AUTO 

OFF 

185 

T1 

X1 
O 
X4 
O 

XI 

PVAO 

PVAO- 

X3 
O 

C1 

-0 
n 

START 

¡¡fATTT3T1 

p 11 
" LO Yo 1 1 PUMP Ne.1 / I I RUN RELAY 

SRFN1 

KEYPAD 

SYFO TO RUN AT 

FIXED SPEED ONLY. 
OC4 

PUMP No.1 
FAULT RELAY 

PUMP Na1 
FAULT INDICATOR 

PUMP No.1 
RUNNING RELAY 

PUMP No.1 
RIMING INDICATOR 

PUMP No.1 
~ OURS RUN METER 

Cl 

DUI 

RESET 
154 

12 

i 

127 3 

IKE 

6 

MOTOR 
T2 R2 T1ERlDSTOas 0- 0 131 
O 0- 

o- o 130 

Al AZ 
D D 
TI RI 
D o- 

TI 

129 

PUMP Na1 
WATER DI OL RELAY 

PUMP No.1 
WATER DI OL NdCATOR 

PUMP No.1 
LOE CONTACTOR 

PUMP No.1 
THERMÖTOR RELAY 

PUMP Nat 
OFF DELAY TIMER 

0350 
200 

RTU 4 -20íA 
ANALOGUE OUTPUT 

MOTOR SPEED 

DUTUREI 

2U1 

VFD 

30A 30C 
D 

YSC O 
20 CM 

2K4 

NSt 

o Ill o 
I I I o ! It 

MAN AUTO. 
OFF 

28R 

an 

212 

X1 
O 
Xt 
D 

X2 

T2t,o 
X3 

-0 
P2/A0. C1 

-0 
P2/AO- 

D 

207 

OS 

2K3 

114 

5RFN2 

R 

2X1 

POW No.2 
FAULT RELAY 

PUMP No.2 
FAULT INDICATOR 

PUMP Not 
RUNNOIG RELAY 

® PUMP Not 
RUNNING INDICATOR 

G 

IW2 

KEYPAD 

PLAG' No.2 
HOURS RUN METER 

VFD TO RUN AT 

E/STOP STOP 
START 

FOCED SPEED ONLY. 

251 
252 

2S3 2K3 
2K4 e M 

O 
216 >a 21 fl- Y10 222 

li PoRfP No.2 r RIAI RELAY 

so, fo 
MAN AUTO 

OFF 

224 

2K4 

2Ke 

RESET 
254 

225 

22 

r- 
227 3 

6 

nE 

PWiP No.2 
WATER IN CO. RELAY 

A 

2K2 

THR2 

13 14 

MOTOR 
O o 

THERNOSTORS 0- 0 

230 

231 

229 

THR2 

At AS 

O D 
11 RI 
o D- 
T2 52 
O 13- 

T2 

PUMP No.2 
WATER IN OIL INDICATOR 

PIMP No.2 
UNE CONTACTOR 

PUMP No.2 
THERMISTOR RELAY 

PUMP No2 
OFF DELAY TD1ER 

"AS V®1 \ 7J ó Y0U`VTEDiI 

SCALE N.TS. 

DESIGNED BJ. 
TRACED LP. 

CHECKED BJ. 8-4 -05 

DATE -4 -05 

APPROVED 
MODIFICATIONS AS COMMISSIONED 

AS CONSTRUCTED 

ADDED TIMER RELAYS 

6-7-06 R.O. 

20-9-0S 1.R. 20-9-OS 
n-S-05 L.P. B.1. n-5-05 

CLIENT 
T.P. TURNER NAME 

LETTER DESCRIPTION 

J. & P. RICHARDSON 
TIRE 

IPSWICH CITY COUNCIL 

KARALEE STATION No.B 

SCHEMATIC WIRING DIAGRAM 

DATE AM 'D BY CHID JOB No. 878524 BORNHORST b WARD DWG No.2003346 -125 

DIOUSIRES PTY LTD - 114 CAMPBELL AVE RACOL 4076 
ELECTRICAL CONTRACTORS A ENGINEERS ABN 23 001 052 325 
P9(07)3271 2911 Fo.(07)3271 3623 Em0 JPRO.RR.COMAU 

DRAWING No 

E05-B78524/A2 
AMENDMENT 

C 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 307 of 315



0400 

0101 

0102 

0403 

0404 

0405 

0406 

0407 

0400 

0409 

0410 

o4n 

0412 

0413 

0414 

0415 

0416 

0412 

04111 

0419 

0420 

0421 

0422 

0423 

0424 

0425 

0426 

0427 

0420 

0429 

0130 

0431 

0432 

0433 

0434 

0435 

0436 

0437 

0438 

0439 

0140 

0441 

0442 

0443 

0444 

0445 

0446 

0447 

0448 

0449 

LEGEND 

INSERTION BRIDGING UNK 

PHOENIX EBW-6 102011391 

0450 

0451 

0452 

0453 

0454 

0455 

0456 

0457 

0450 

0459 

0460 

0461 

0462 

0463 

0464 

0465 

0466 

0467 

0460 

0469 

0470 

0471 

0472 

0473 

0474 

047S 

0476 

0477 

0478 

0479 

0480 

0481 

0482 

0483 

0484 

0485 

0486 

0487 

0488 

0489 

0490 

0491 

0492 

0493 

0494 

0495 

0496 

0497 

0498 

0499 

500 

PS1 

12VDC 

POWER SUPPLY 

7as 

12VDC 

SUPPLY 

TO DI-S 6 Khi 
MODULES 

BATT. 

i v t2V -o 
SRFNS N -V 6A 

o o 

RT) 
KDNGFISHER BA-4 

4 SLOT BACKPLANE 

24V 
OUTPUT 

COPT./ 

BATTERY 

RADII 

SUPPLY 

EARTH 

o 

o 

I 
FUSED TERMINAL 

BATT- 
I 

.12V2A .12v1 R 
.6015 

2A 

091 RAD- 

OV2 

OV2 .12V2A 

O 

12VDC SUPPLY 
TO P53 no 

o 

K 

n! TELEMETRY COMBINATION 

I KNIFE/THROUGH TERMINAL 

l( PHOENIX IRCKS-MTK-P/P 128000041 

1° 
ßf TELEMETRY THROUGH TERMINAL 

PHOENIX UKSN 130043621 

o SWITCHBOARD THROUGH TERMINAL 66ái.1S CONSTRUC 
THIS DRAWING OR PART THEREOF HAVE YOU ASSESSED THE RISK IS PROTECTED BY THE LAWS OF 
COPYRIGHT & MAY NOT BE COPIED ASSOCIATED WITH THIS WORK? 
OR REPRODUCED WITHOUT THE REPORT PROMPTLY ANY CONDITION LIABLE 
EXPRESS PERMISSION OF 
J & P RICHARDSON INDUSTRIES. 

© 2005 

FILE NAME: 

TO CAUSE AN ACCIDENT REMEMBER 

YOU ARE RESPONSIBLE 

FOR YOUR SAFETY 
LAST AMENDMENT DATE 

SCALE N.T.S. 

DESIGNED B.1. 

TRACED L.P. 

CHECKED B.A 8 -4 -05 

DATE 0-4 -05 

APPROVED 
C DELETE 510 AND SUPPLY MODIFICATIONS AS COMMISSIONED 6 -7 -06 R.O. 

MIÉ 
T.P. TURNER 8 A AS CONSTRUCTED 20 -9 -05 J.R. B.J. 20 -9 -06 

ADDED LEGEND AND SHOWED KNIFE TERMINALS n -s -Os L.P. B.J. 17 -S-05 

LETTER DESCRIPTION DATE AMb BY CHK'D JOB No. 1378524 

J. & P. RICHARDSON 

12V BATTERY 

D99 

INDUSTRIES PTY LTD - 114 CAMPBELL AVE WACOL 4076 
ELECTRICAL CONTRACTORS A ENGINEERS MN 23 001 952 325 
PÁ(07)3271 2911 Fm:(07)3271 3623 Emme JPROJPR.CWUU 

TITLE 

IPSWICH CITY COUNCIL 

KARALEE STATION No.B 

SCHEMATIC WIRING DIAGRAM 

BORNHORST b WARD DWG No.2003346 -126 

w 

DRAWING No 

E05- 678524/A3 
AMENDMENT 

C 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 308 of 315



15 300 00 

1502 

0503 

1515 

1506 

0501 

1511 

0512 

0514 

056 

15Y 

IStR 

OSM 

FM 

ROMMETER TRANSMTTER 

ABB MALMASTER 

R3 

1520 

0521 

1522 

1523 

0524 

0525 

K10 

R4 

301 

a 
G 

OW 

N 
0 

sapo 

- K. 
D 
X- 
0 

4 -20mA FLOW SENAL 
1W TO TEIIMETRY 

FOIRA 
/FWD 
o 

PLSOV 
o 

CD2 

TO RTU 

IVI 103 MODULE 

ROMMETER ELEMENT 

ABB MALMASTER 

U 

302 

KT4 

KT4 HS 
i07A FAULT 

01DKATOR 

SR 

Tl 
1526 e p 
0527 / 
0521 

0521 

MS 
1530 

/2A 
1531 

1532 

0533 

0534 

1535 

0537 

0531 

0531 

040 

R4 

303 

PS2 

L 
0 0 

E 

0 
.24V V aV 0V3 

24VDC POWER SUPPLY 
KSA 

.24V-1 TS 16 24V-2 

25 

0541 SS 
WELL WASHER 

1542 O 

0543 

0544 

0545 

OS46 

0547 

Os" 

Os49 

KSB 26 24V -4 

24V -7 

.24V -1 

O y 24V -1 

MAN AUTO 
OFF 

THIS DRAWING OR PART THEREOF 
IS PROTECTED BY THE LAWS OF 
COPYRIGHT & MAY NOT BE COPIED 
OR REPRODUCED WITHOUT THE 
EXPRESS PERMISSION OF 
J & P RICHARDSON INDUSTRIES. 

© 2005 

íK50 

2500 

R4 

PUP No.1 

BACKW RELAY 

PUM No.2 
BACKUP RELAY 

NIGH LEVEL 
PMP START RELAY 

I-: LEVEL 
ALARM RELAY 

MICH LEVEL 
PUPS RUH RELAY 

PUMPS RUN 
ON DELAY TIER 

BACK: UP CONTROL ACTIVE 
INDICATOR 

--)24. WELL WASHER 
SOLENOID 

FROM RATIO 
12VOC SUPPLY 

ALARM PROBE 

OLL. IBA! 

12V2A J 12Y2B 

24Vte 

2A 

¡ .24v1Á 

2A 

PS3 
POWER SUPPLY 

0 VIN 0 

o V OUT D 

1V2 

TO UNE 

OS34 

TO LIE 
0632 

24V -1 

o 
N 
0 

LO 

o 

24V -4 26 I n 
t5 

8 

PMTS EMERGENCY 

START/STOP LEVEL RELAY 

EMERGENCY ALARM 

LEVEL RELAY 

DIP SWITCH 
SETTINGS 

ON 1 

OFF 2 

OFF 3 

ON 4 

ON 5 

OFF 6 

10 SECOND. MAY 

12VDC /24VDC /2A 

FILE NAME 

HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 
REPORT PROMPTLY ANY CONDITION LIABLE 

TO CAUSE AN ACCIDENT REMEMBER 

YOU ARE RESPONSIBLE 

FOR YOUR SAFETY 
LAST AMENDMENT DATE 

CHECKED BJ. 6-4-05 

SCALE 
DESIGNED BJ. 

TRACED LP. 

E ALTER KW TO 12V0C. ADO KT4 IN MOOIFKATKNÖ AS COMMISSIONED 6-7-06 R.O. DATE 
D ADOSO E /STOP RELAY I LEVEL RELAY 20 -4 -06 LP. M.S. 20446 APPROVED 

AS CONSTRUCTED 

e ADDED WELL WASHER SOLENOID 

A ADDED 24VDC CONTROL MOAT L BACKIW RELAYS 

20 -09 -15 

26-0-05 

17 -5 -0S 

IR 
LS. 
LP. 

ILS. 20 -145 
M.S. 264-0S 
B.J. 0 -5-OS 

CLIENT 
NAME T.P. TURNER 

LETTER DESCRIPTION DATE AM'D BY CHK'D JOB No. 071524 

0V3 

"AS CONSTRUCTED" j_ 
010USIRKS P1Y L70-TïsTdLPBLiimAYEiRACd7.60Tee 10ó É ABN 7]JPROI%1 J. & P. RICHARDSON 

\,_%1DlE 

BORNHORST 3 WARD DWG No.2003346 -127 

IPSWICH CITY COUNCIL 

KARALEE STATION No.B 

SCHEMATIC WIRING DIAGRAM 

ORAYANO No 

E05-B78524/A4 
AMENDMENT 

E 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 309 of 315



' 

0600 0650 
CARD 2 

0601 0651 
RTU 

KINGFISHER 10-3 

0602 
RTU 

0652 
4117 AA, 1 PT A/0, 4 PT DA, l PT D/0 CARD 

KD lSHER 01-5 CHART RECORDER 
I 

0603 
16 PT D/I CARD FLOWMETER 

Olt Elf] 

012 E2 

DOTAL DISPLAY 

AN. 

PFR 
ON LOSS OF 

-00 

2 

0653 

0654 

K0 
1 -20mA Ì^Ì ° IY 

AM. 

0604 

0605 

TAMPER 0606 
ALARM 

0607 

0608 o 
RUNING 

0609 

Pula Net 0610 
FAULT 

0611 

Pula No.1 0612 
AUTO SELECTED 

0613 

0614 

0615 

0616 PUMP Net 
FAULT 

0617 

0618 PUMP No.2 

AUTO SELECTED 

0614 

0620 

0621 

0622 

0623 

0624 SPARE 

0625 

0626 SPARE 

0627 

0628 SPARE 

0629 

0630 SPARE 

0631 

0632 HIGH LEVEL 

FLOAT SWITCH 

0633 

0634 OVERFLOW LEVEL 

FLOAT SWITCH 

0635 

0636 

0637 

0638 SPARE 

0639 

1( 
061.0 

DSt 
OQA 

OS2 K 

K 0 )2( 

0655 

244VDC 

(BLUE) 

11(1 K 

1X2 

3 -0 
DO 

1 
Cpl 

s 

U2 
0656 

U2 
(01512 X 

POWER SUPPLY 

30 O1 2 
0657 111 

WHITE Aft. r_1 
- 

p ßf 

0t3 K Ott 

0650 4 -20mA 10 + 

Q 
IN 

BIACK AD 
0659 

°66° 

0661 ' 

1 1 

TRANSMITTER 

1 2 3 

Q 4 Q Q 

BLACK (I 
Y 

! 

1 

Al2. 

ó 
AD. 

l 

a 
OV 

0 
OUT 

0 

/ 
E1 

f os 

L _ ~;.__ 

1 1 

MAN AUTO 

Off 

2K1 K 

D6 

6 

0662 

0663 

I 21 1 ;1 
WI d 31 OI 

v 1 ml ßf 

21(3 K 011 7 

0661 
1 I 

0665 L___ 1 

I I 

1 

f 

I 'li 
. 

21 -1A 

O i 
t °2 

Da vEGAWELL -0 
on 

9 
0 
12V 

10 

0 
OV 

0 
DB 

12 

0 

13 

0 
0111 

u 
0 

0666 

0667 

OV3 

72 Type 
O 

1 1 f O 
MAN AUTO 

OFF 

CB 

0668 
WELL 72XXM4X1 

0669 
OHM 

0670 
IN 

PUMP No.1 SPEED 

(FUTURE, 
0671 

0672 

PI/AO. 

i Pt/AO- 

A0. 

e 

,¡ Jó 
I 

( 1 

L--- 

0 
ÁO- 

0673 --+ 

0674 

0675 
SOW 

FM K¡ 

-- ff 0 
SHIELD 

V 

SOH 

11 

0 
ar 

12 

0 
DB 

0 
DIL 

14 

0 
DI CON 

0 
001 

Q 
002 

o o 
003 

O 

K WW 

PULSE 

0676 

oór SPARE 

0678 

0679 SPARE 

0680 
. 

0681 SPARE 

0682 

0683 

Itchy 
1W 

INM 

fó ßf Q 
K 

ßl 

K DH9 

ßi 

K 

k 
ßf 

DI20 

DM 

E -0 
DIO 

M .---0 
0114 

17 -0 
IA 

E KSE 16 DM3A 0113 

fó 
_ 

K 6411 
0681 

0605 PUMP No.1 
AUTO RUN RELAY 

0686 0686 

0607 PIMP No.2 
AUTO RUN RELAY 

0688 

0609 SPARE 

0690 

0691 FAULT 
RELAY 

0692 

k OVt k 

001 
DETECTOR 

1150 

K DI5 

' k 

002 

áS0 ' 
003 

fÓ 0 
0116 

19 

0 
12V 

20 

J" 

001 0641 1 

I 

OV7 
0642 

110 

J° OW 

Ó 

DO COIN 

0 

0663 

20 
OV 

0693 

0ó4l 
SLOT 14 12/41 

0694 

064S 0695 
ÿ 412V1 ¡ t' Y 

0646 

FU LED 

0696 

P2 /A0. SLOT 1S 13/ 1 

0611 0697 

oó4 

e 0698 PUMP No.2 SPEED 
(FUTURE 

% 

P2 /AO- I 
i 

"AS CONSTRUCTED" D" 
0649 0699 

THIS DRAWING OR PART THEREOF 

CCOPPYRIRIGGHT & MAY NOT BE COPIED 
OR REPRODUCED WITHOUT THE 
EXPRESS PERMISSION OF 
J a P RICHARDSON INDUSTRIES. 0 200 
FILE NAME 

HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 
REPORT PROMPTLY ANY CONDITION LIABLE 

TO CAUSE AN ACCIDENT REMEMBER 

You ME ; RESPONSIBLE . 
FOR YOUR SAFETY 

SCALE N.T.S. 

eT. & P. RICHARDSON 
Pr`s, Lm 1tor L0071 

DESIGNED BJ. arc ENGINEERS 952 325 
PIh(07),T271 2911 Fm(D7),T271 3823 Emil JPROJPR.CONNAU 

TRACED L.P. 
TIRE 

IPSWICH CITY COUNCIL 

KARALEE STATION No.B 

SCHEMATIC WIRING DIAGRAMS 

BORNHORST & WARD OWG No.2003346-128 

\If - . 1 

ORA1ro10 No 

E05-B78524/A5 

B.J. 

DATE I -1-0564 

APPROVED 
C MODIFICATIONS AS COMMISSIONED 6-7 -06 R. 

NAME T.P. TURNER B AS CONSTRUCTED 20 -9 -0S £R. 8.1. 20 -9 45 AMENDMENT 
A AMENDED WIRING 6 SNOWED KNIFE TERMINALS 17 -5 -0S LP. B.). 17 -5 -0S 

C LAST AMENDMENT DATE LETTER DESCRIPTION DATE AM'D BY CHI CO JOB No. 1378524 

SP369 Karalee B SPS - Pump Station B - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1332 Active 29/07/2015 Page 310 of 315



THIS DRAWING OR PART THEREOF 
IS PROTECTED BY THE LAWS OF 
COPYRIGHT & MAY NOT BE COPIED 
OR REPRODUCED WITHOUT THE 
EXPRESS PERMISSION OF 
J & P RICHARDSON INDUSTRIES. 

© 2005 

FILE NAME: 

HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 
REPORT PROMPTLY ANY CONDITION LIABLE 

TO CAUSE AN ACCIDENT REMEMBER 

YOU ARE RESPONSIBLE 

FOR YOUR SAFETY 

LAST AMENDMENT DATE: 

Item Qty Make & Number Description 
01 1 SOCOMEC SCO 160 3P CHANGE OVER SWITCH 

X1 1 MARECHAL 3168017 GENERATOR SUPPLY INLET PLUG 

c/w MARECHAL 31 6A126 INLET PLUG CAP 

8 MARECHAL 51 DAOSB INLET PLUG WALL BOX 

X2 1 CLIPSAL 2015 c/w 449A TELEMETRY GPO & MOUNTING BLOCK 

1,2U1 2 FUJI FRN30P11S -41E VARIABLE FREQUENCY DRIVE 

c/w RF3100 -F11 KEYPAD 

& CB111- 10R -2S RFI FILTER 

1,2121 2 TERASAKI DIN T 10H3100C PUMP No.1,2 CIRCUIT BREAKERS 

Q4 1 TERASAKI DTCB6306C CIRCUIT BREAKER 

02 1 TERASAKI DSRCBH- 16 -30A RCD CIRCUIT BREAKER 
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1,2BR 2 FINDER 55.34.0054.240VAC c/w 94.04 BASE BACKUP RELAYS 

T12 2 CARLO GAVAllI DBB- O1 -D -M24 OFF DELAY TIMER RELAYS 

T3 1 CARLO GAVAllI DAA- 51 -C -M24 ON DELAY TIMER RELAY 

KT4 1 CARLO GAVAllI DCB- 01 -GM24 FLASHER TIMER 

1,2K8 2 TRITRONICS RT1 240V WATER IN OIL RELAYS 

P1 1 IME RQ72E -VAC 500V VOLTMETER 

VSS 1 SPRECHER & SCHUH LE2 -12 -8271 c/w LFC2 -A -4 827 KNOB VOLTMETER SELECTOR SWITCH 

1,251 2 SPRECHER & SCHUH LE2 -12 -3503 c/w LFC2- A- 4 -350R M -O -A SELECTOR SWITCH 

1,252 2 SPRECHER & SCHUH 05P- F402W3LX01 STOP PUSHBUTTONS 

1,253 2 SPRECHER & SCHUH D5P- F301W3LX10 START PUSHBUTTONS 

1,254 2 SPRECHER 8 SCHUH D5P- F607W3LX10 RESET PUSHBUTTONS 

S5 1 SPRECHER 8 SCHUH LE2 -12 -3503 c/w LFC2- A- 4 -350R M -O -A SELECTOR SWITCH 

FAN1,2 2 COSMOTEC GNV2501220 FANS 

2 COSMOTEC GNF25 VENTS 

SRF LINK 1 CLIPSAL 7 HOLE NEUTRAL LINK SRF NEUTRAL LINK 

PS1 1 PULS 50 102 12VDC POWER SUPPLY 

PS2 1 PULS ML70.500 24VDC POWER SUPPLY 

P53 1 MEANWELL SD25A24 c/w DRP -02 12VDC /24VDC POWER SUPPLY 

E51,2 2 SPRECHER & SCHUH DSP- MTS443LX01 c/w D5- 1SYE112 LABEL EMERGENCY STOPS 

H1,2 2 SPRECHER & SCHUH D5P -P3 c/w D5 -3NL7 G RUN INDICATORS 

H3,4 2 SPRECHER & SCHUH DSP -P4 c/w D5- 3NL7 R FAULT INDICATORS 

1,2H3 2 SPRECHER & SCHUH D5P -PS c/w DS -3NL7 A WATER IN OIL INDICATORS 

H5 1 HPM 610 RED c/w 60W LAMP FAULT INDICATOR 

HO 1 SPRECHER SHUH D7P- PS -PN7Y INDICATOR LIGHT 

DS1,2 2 BURGESS 053 DOOR SWITCHES (TAMPER ALARM) 

E1,2 2 BIKINI BB01135W FLUORESCENT LIGHTS 

U2 1 VEGAWELL 72 WET WELL LEVEL INDICATOR 

FM 1 ABB MAGMASTER MF/E101Z4110ASER130111 FLOWMETER 

37 PHOENIX UKKS- MTK -P /P (2800004) KNIFE /THROUGH TERMINALS 

1 PHOENIX EB10 -6 10201139) INSERTION BRIDGE 

2 PHOENIX D- UK4/10 (3003020) END COVERS 

3 PHOENIX UBE (0800310) TERMINAL STRIP MARKERS 

4 PHOENIX E -UK (1201442) END BRACKET 

DS3,4 2 BURGESS DS2 DOOR SWITCHES (LIGHTS) 

SCALE ILLS. 

DESIGNED BJ. 

TRACED LP. 
F ALTER ESB, ADO KT4, PS3, 111, H10 DELETE 1X10 6-7 -06 R.O. CHECKED B.1. 04-0S 
E ADDED E /STOP RELAY L LEVEL RELAY 204-06 LP. M.S. 20-4-06 DATE 0 -4 -OS 

AS CONSTRUCTED 20 -9-OS LO. MS. 20-9-05 APPROVED 
ADDED WELL WASHER SELECTOR SWITCH 26 -0 -OS LP. M.S. 26-0-0S 

CLIENT 
NAME 

T.P. TURNER B ADDED EXTRA RELAYS L TIMERS 17 -S-OS LP. B.F. 17-S45 
A AMENDED PUMP C/B L CONTACTOR SIZES 3 -S-05 L.P. B.J. 3-5-05 
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PROJECT: T.P. Turner 
JOB NO: B78524 
ITEM: Construction Notes 
DOCUMENT NO: Drawing No.E05- B785241A7 
DESIGN DETAILS: - 

Place of installation Outdoors 
Type of installation Stationary 
S.C.A. Detail Front / Rear Access, Front / Rear Connect, Bottom Entry / Exit 
Current Rating 100A 
Frequency 50 Hz 
Rated Voltage (operational) 415 VAC 3 Phase and Neutral 
Control Voltage 240 VAC / 24 VDC / 12 VDC 
Insulation Rating 0.6 / 1 kV 
Short Circuit withstand Current 6 kA for 1 second 
Segregation Classification Form 1 to AS3439.1 
Degree of Protection IP56 to AS1939 
Internal Degree of Protection IP20 
Earthing System Men 
Men Link Required 

CONSTRUCTION DETAILS: - 
Cubicle Material 3mm thick Marine Grade Aluminium 
Equipment Panels 2mm thick Zinc Anneal Steel Sheet 
Fixings All Fixings shall be Cadmium Plated 
Welding Fully Welded on Facia 
Sealing Against Sewer Gas Switchboard to be Sealed to Limit Ingress of Sewer Well Gases 
Stiffening To prevent warping and form a rigid enclosure 
Plinth - Material Type Aluminum Angle 
Plinth - Material Dimensions 80 x 40 x 6 mm 
Plinth - Finish Natural 
Lifting Weld 6mm Lifting Lugs to the Top of Cubicle 
Gland Plates N/A 
Door Sealing Door Electrics ES60 -51 

Hinges Doors / Hinged Panels Chrome Plated lift off type 
Door Locks Chrome Plated Lockable (keyed 92268) 
Escutcheon Locks 3 off 1/4 turn with Slotted Insert 
Meter Panel Chrome Plated Padlockable " L" Handles (Door 3) 
Three Point Locking Required 
Door Earthing Fit Earthing Stud to all Doors / Hinged Panels fitted with Electrical Equipment, Earth Doors with 6 mm' Tinned Copper Braid 
Door Opening 110° min 
Door Stays Drop Stays 
Equipment Shrouding Fully Shroud Line Side of Main Switch with Clear Perspex 
Drawing Holder Fit to Rear of Door 1 

Legend Card Holder Fit to Rear of Door 1 

Laptop Tray Fit Fold Down Tray to Rear of Door 4 (600 x 400mm Min.) 
Meter Panel Double Hinged, 6mm Laminated Phoenelic Resin 
Ventilation Louvres with Mesh Gauze and removable Filter Material, refer drawing for detail 
Cowls Cowls Louvres with Mesh Gauze and removable Filter Material, refer drawing for detail 
Door Switch Brackets Fit Door Switch Brackets to Cubicle Body for Telemetry Tamper Alarms, refer drawing for detail 

THIS DRAWING OR PART THEREOF 
IS PROTECTED BY THE LAWS OF 
COPYRIGHT & MAY NOT BE COPIED 
OR REPRODUCED WITHOUT THE 
EXPRESS PERMISSION OF 
J á P RICHARDSON INDUSTRIES. 
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FILE NAME 

HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 
REPORT PROMPTLY ANY CONDmON LIABLE 

TO CAUSE AN ACCIDENT REMEMBER 

YOU ARE RESPONSIBLE 

FOR YOUR SAFETY 

LAST AMENDMENT DATE: 

PAINTING: - 
Paint Type Polyester Powdercoat to 40 Micron Minimum thickness 
Preparation Grind Smooth all Welds, Descale and Degrease 
Exterior / Doors Colour Natural Finish 
Interior Colour Natural Finish 
Equipment Panel Colour White 
Escutcheon Colour White 
Plinth Colour Natural Finish 

CABLE DETAILS: - 
Power V75 0.6 / 1 kV Multi- Stranded, Min. Size 2.5mm (7/0.67) 
Control V75 0.6 / 1 kV Tinned Flexible, Min. Size 1.5mm (30/0.25) 
Module to Marshalling V75 0.6 / 1 kV Tinned Flexible, 0.75mm (24/0.20) 
Colours: 
Power Wiring to 16mm Red, White, Blue 
Power Wiring above 16mm Red With Phase Identification at Cable Ends 
Phase Neutral Black 
Earth Green Yellow 
Control Active 240VAC White 
Control Neutral 240VAC Black 
24 VDC Positive Pink 
24 VDC Negative Brown 
Thermistors & No Volt Contacts Orange 
Telemetry (12 VDC) Violet 
Screen Analog Positive White 
Screen Analog Negative Black 
Terminations: 
Control Cable Identification Brady Marking System (Clear Plastic Sleeves with Insertable Tabs) 
Cable Ends Metal Ferrules 
Mains Incoming Copper Tags 
Outgoing Direct Onto Equipment 
Control Terminals 

LABELS: - ' 

Material Traffolyte 
Fixings External 316 Grade Stainless Steel Metal Threads and Adhesive 
Fixings Internal 316 Grade Stainless Steel Metal Threads and Adhesive 
Mounting Labels to be secured to Equipment Panels Above Equipment 
General Labels WBW / 4mm Letters 
Waminq Labels WRW / 6mm Letters 
Drive Labels WBW / 6mm Letters 
Main Switch Labels RWR / 8mm Letters 

SCALE N.TS. 

DESIGNED B.1. 

TRACED LP. 

CHECKED B.I. 8-4-05 

DATE 8-4 -OS 

APPROVED 
AS COMMISSIONED 6 -7 -06 R.O. 

WENT 
NAME 

LP. TURNER e AS CONSTRUCTED 20 -9 -OS 1.R. B.1. 20-9-0S 
A ADDED LAPTOP TRAY TO NOTES 17-5 -0S LP. NJ. 17-5-0S 
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I "AS CONSTRUCTED" 
NOTES: 

1. PUMPS KSB AJAX MODEL FBY-11-5-251Wr2PL 

2. s CIVIL CONTRACTOR TO MAINTAIN THESE DIMENSIONS 

THIS DRAWING OR PART THEREOF 
IS PROTECTED BY THE LAWS OF 
COPYRIGHT L MAY N01 BE COPIED 
OR REPRODUCED WITHOUT THE 
EXPRESS PERMISSION OF 
J ß P RICHARDSON INDUSTRIES. 

© 2005 

FILE NAME 

HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 
REPORT PROMPTLY ANY CONDRION LIABLE 

TO CAUSE AN ACCIDENT REMEMBER 

YOU ARE RESPONSIBLE 

FOR YOUR SAFETY 
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SECTION B - B 

1320 

RL 23.650 

OWL CONTRACTOR 

TO PROVOS 3 ONLY 

CORED HOLES 0450 AS 

SHOWN AT RI. 22.330 -/ 
RL22.3304 

V 
500 

RI. 21.030 

080 KAMM 
c/r LOCKABLEN I 

COVER =1 
roo 

000 

230 000000 

,ffollB NOT= 
W®MIE BY PIMP OUNTIRACKOIB 

1 Supply & Installation of all equipment detailed on drawing number P05- B78524/X0,1 
2 Supply & Installation of control cubicle & associated wiring for pump station. 
3 Pipework 150dia. DICL AS2280 Externaly Coated lotacote 412 black 400 microns D.F.T. 

4 All bolts, nuts, & washers in wet well grade 316SS. 

5 All flanges to be AS2129 Table "C ". 
6 Supply & Installation of submains cabling for a route length of 20m. 

7 Supply & Installation Auto Well Washer & Solenoid Valve 

WORK BY (DMZ= 
1 Construction of pump well. 

Supply Installation of manhole covers & frames, twist lock insert boxes, & steelwork 
other than that itemised on the above drawing. 

3 Supply & Installation of cast in conduits detailed on drawing 

4 Supply & Installation of vent / property pole including rag bolts. 
5 Supply & Installation of mains conduit to point of supply. 

6 Supply & Installation of inlet pipework & valves. 
7 Supply & Installation of air release pipework. 

8 Provision of water for site testing. 

9 Supply L Installation of rising main connection fitting. 
10 Installation of rising main connection fitting if rising main is either: 

a. Not installed at time of pipework installation or 

b. The rising main is incorrectly located. 
11 Excavation & backfilling where required. 

12 Provision of cored holes for pipework g making good same after pipework Installation. 
13 Benching of pump wells as required by Consulting Engineer /Council. 

14 Construction of concrete thrust blocks. 

15 Supply & Installation of R.P.Z. Valve 

16 Supply & Installation of 25mm water service 
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HAVE YOU ASSESSED THE RISK 
ASSOCIATED WITH THIS WORK? 
REPORT PROMPTLY ANY CONDITION LIABLE 

TO CAUSE AN ACCIDENT REMEMBER 

YOU ARE RESPONSIBLE 

FOR YOUR SAFETY 

SCALE 420 AT Al 
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FRONT VIEW 
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$IDE VIEW 

DETAIL 1 

56150 PIPE SUPPORT BRACKET 

SCALE t10 AT Al 
2 OFF REQUIRED 

FINIS* HOT DP GALV. AFTER FABRICATION 

00000 

UNISTRUT 1P BOLT 

PART No.lAlil -768 

29010 HOLES 

NOTE HOLES IN PLATE 
TO BE DRILLED ON SITE 

2418 HOLES 

NOTE HOLES N PLATE 

TO BE DRLLED ON SITE 

R71 

26 
119 

26 

2:93 10 

HOLES 

267 

280 I-- 360 -I 
FRONT VIEW =L IU 

DETAIL 2 

S6 150 VALVE SUPPORT BRACKET 

SCALE 410 AT Al 
2 OFF REQUIRED WITH 'A' LENGTH OF 3S6 

1 OFF REQUIRED WITH 'A' LENGTH OF S06 

FNISR HOT DP GALV. AFTER FABRICATION 

00000 

Um lidos & ituatbsr Req. No. 
1 2 100dia. DF PIPE 200Lg NOTE: 1 FL OF EACH TO BE DRILLED DIN PN16 

2 2 150dia. - 100dia. DF ECCENTRIC REDUCERS L7352 
3 5 - 150dia. DF PIPE 2266Lg L7352 

3A 4 150dia. DF PIPE 1457Lg P4021 
4 2 150dia. DF 90deg. BENDS c/w 1/2 "BSP TAPPING L7352 
5 3 150dia. OF 90deg. BENDS L7352. 

6 1 150dia. FL /PE PIPE 10594 c/w WEEP FL 414 FROM FL 17352 
7 1 150dia. FL /PE PIPE 983Lg c/w WEEP FL 414 FROM FL L7352 
8 3 150dia. UNIFLANGES c/w SS STUDS L7352 
9 2 150dia. DF SWING CHECK VALVES c/w C /WEIGHT L7352 

10 6 150dia. DF R.S. SLUICE VALVES L7352 
11 1 100dia. DF R.S. SLUICE VALVES 17353 
12 1 100dia. DF 90deg. BEND L7353 
13 1 100dia. DF PIPE 753Lg L7353 
14 1 4" TABLE "D" GALV. FLANGE SCREWED 4 "BSP P4021 
15 1 100mm ALUMINIUM KAMLOK TYPE "F" P4021 
16 4 M16x65 -316SS SET SCREWS P4021 
17 1 150dia. - 100dia. ALL FL REDUCING TEE L7353 
18 3 150dia. ALL FL TEE " L7353 
19 1 150dia. FL /PE PIPE 974Lg c/w WEEP FL 549 FROM FL L7353 

g.0 2 150dia. FL /PE PIPES 2504 L7354 
21 2 150dia. DF PIPES 6004 L7353 
22 1 150dia. DF PIPE 2700Lg L7354 

22A 1 150dia. DF PIPE 3914 L7354 
23 SPARE 

24 1 150dia. FL /PE PIPE 15001g c/w WEEP FL 555 FROM PE L7353 
25 1 150dia. DF PIPE 900Lg c/w WEEP FL 555 FROM FL L7354 
26 1 150dia. FLOWMETER 

27 8 M16x220 HSARM HILTI ANCHORS P4021 
28 16 M16 -316SS NUTS P4021 
29 16 16mm GALV. SQUARE WASHERS P4021 
30 4 12mm x 100 -31655 SLEEVE ANCHORS P4021 
31 4 12mm GALV. SQUARE WASHERS P4030 
32 4 M10 -316SS HOOKS P4030 
33 4 M10 -316SS NUTS P4030 
34 4 M10 -HKDR HILTI ANCHORS P4030 

DETAIL 3 

0100 VALVE SUPPORT BRACKET 

SCALE 410 AT Al 
1 OFF REQUIRED 

FINIS* HOT DP GALV. AFTER FABRICATION 

00000 

Mom air 3 & Numiteor Ra1J 142). . 

35 2 PC6 NYLON CABLE STOCKINGS P4030 
36 2 8mm HOT DIP GALV. LIFTING CHAINS 4500Lg c/w RINGS AT 1125crs S.W.L. 640kg P4030 
37 2 16 x 13 BOW SHACKLES S.W.L. 2000kg P4030 
38 2 11 x 10 BOW SHACKLES S.W.L. 1000kg ! P4030 
39 4 SON.B. GALV. YELLOW WATER BAND 4400Lg ¡ P4031 

40 35 150dia. B.N.W.G. SETS 316SS TABLE "C" I 17354 
41 6 100dia. B.N.W.G. SETS 31655 TABLE "C" L7354 
42 2 100dia. B.N.W.G. DIN PN16 L7354 
43 3 VALVE SUPPORT BRACKET TO B78524X2 /DETAIL 2 ; P4031 
44 1 VALVE SUPPORT BRACKET TO 878524X2 /DETAIL 3 P4031 

45 8 M16x100 HSARM HILTI ANCHORS j P4031 
46 B M12x40 -316SS SET SCREWS j P4031 
47 8 M12 -316SS NUTS 1 P4031. 

48 8 12mm -316SS FLAT WASHERS P4031 
49 4 PIPE SUPPORT BRACKET TO 878524X2 /DETAIL 1 j P4035 
50 8 M16x100 HSARM HILTI ANCHORS j P4035 
51 4 UNISTRUT "U" BOLT PART No.UN14 -168 P4035 
52 8 12mm GALV FLAT WASHERS P4035 

53 8 M12 GALV. NUTS P4035 
54 2 PRESSURE GAUGE BRACKETS PC1617 ¡ P4035 
55 4 M10x60 HSARM HILTI ANCHORS ; P4035 
56 4 1/2 "x3/8" BSP REDUCING NIPPLES BRASS P4035 

57 2 3/8" BSP TEES BRASS j P4035 
58 2 1/2" BSP BALL VALVES 

1 P4035 
59 2' 3/B" BSP BALL VALVES ¡ P4035 

60 2 3/8" BSP NIPPLES BRASS 1 P4035 
61 2 1/2" BSP BUNGS BRASS I P4036 
62 4 1/2" BSP MALE TO 1/2" OD NYLON COMPRESSION UNIONS BRASS P4036 
63 5m 1/2" OD NYLON 11 TUBING P4036 
64 12 1/2 " -316SS SADDLES 

1 P4036 
65 24 25x8 -316SS PK SCREWS P4036 
66 24 WALL PLUGS GREEN P4036 
67 1 ROLL THREAD TAPE P4036 
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