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GORGER® 

Rotary Lobe Pumps 
data sheet - Rotary Lobe Pump 

IN 34.00 
Rev.: 0 

BÖRGER GmbH 
Benningsweg 24 
D - 46325 Borken 
Germany 

phone: (+ 49) 28 62 / 91 03 - 20 
fax: (+ 49) 28 62 / 91 03 - 46 

e -mail: info @boerger.de 

customer: Ipswich Water 

pump type: PL 100 

pump no.: 25109791 1.1 

code: DFACCCCAA4 
(to be mentioned when ordering spare parts) 

date of despatch: 08.12.2005 

performance data conveying product 
capacity 2.9 - 25 m3 /h 
discharge pressure 694 015 

suction pressure -5 m 
differential pressure 2.2 - 4.1 bar 
speed 120 - 490 rpm 
req. power at drive shaft 4.2 kW 

name raw sewage 
dry solids < 1 mm 
temperature ambient 
viscosity 1 cPs 
pH -value ass. neutral 
spec. gravity 1 

production data 
operating mode continuous operation - 8 h / day 
location closed building, dry 
remarks 

material / type 
pump casing EN -GJL -250 MiP 
radial casing liner 1.8714 
rotor form dual lobe 
rotor material NBR 
axial casing liner plate 1.7225 (42CrMo4V) 
cover liner plate 1.8714 
mechanical seal Duronit / NBR 

O -rings NBR 
gasket NBR 
oil seal NBR 
shaft positioning driving shaft: top 
cylindrical roller bearing NJ 2309 
self -align roller bearing 22310 

others: 
lubricants 

intermediate chamber MOBIL Ambrex 68 timing gear MOBIL Mobilgear 630 
unit flanges from galvanised steel 

design shaft to shaft 
drive helical geared motor 

suction side AS 2129, Table E, DN 80 
pressure side AS 2129, Table E, DN 80 

painting drive connection 
design standard 
colour pump RAL 5021 
colour drive RAL 7031 

coupling Rotex 42 red 
taper bushes 1610 035/40 

drive data 
make Nord Gear 
type SK 32 -132 S/4 TF 
motor output 5.5 kW 
speed 1445 / 387 rpm 
design B3 

voltage 400/690 V 
frequency 50 Hz 
enclosure IP 55 
temperature -class F 
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Rotary Lobe Pumps 
wear parts - rotary lobe pump 

IN 35.00 
Rev.: 0 

BÖRGER GmbH 
Benningsweg 24 
D - 46325 Borken 

phone: (+ 49) 28 62 / 91 03 - 20 
fax: ( +49)2862/91 03 -49 
e -mail: info @boerger.de 

customer: Ipswich Water 

pump type: PL 100 

pump no.: 25109791 1.1 

code: DFACCCCAA4 
(to be mentioned when ordering spare parts) 

date of despatch: 08.12.05 

wear parts of a. m. rotary lobe pump 

nomination article no. quantity 
Pos. 

part list 
rotor dual lobe, NBR R82468 2 9.1 
rotor tips - - - - 

cover liner plate XAR 400 B41018 1 10 
axial casing liner plate 42CrMo4V B41058 1 11 

radial casing liner XAR 400 B41060 2 12.1 
mechanical seal Duronit V / NBR D45008 2 15 
O -ring (cover) 792 x 7, NBR 045408 1 30 
O -ring (cover disc) - - - - 

O-ring (holding bush) 54 x 4, NBR 045508 2 31 

special tools of a. m. rotary lobe pump 

nomination article no. quantity 
Pos. 

part list 
withdraw tool for lobe 
mechanical seal fitting tool 
adjusting tool for holding bush with thread 

U22918 
U22948 
U22968 

1 

1 

1 

91 

93 
95 
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 G R. 

Operating and Maintenance Manual 

BÖRGER Rotary Lobe Pump 

PL Series 
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Operating and Maintenance Manual 
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RGER® 

BÖRGER Rotary Lobe Pump (Bare Shaft Pump) 

1.1.-. Construction of the Rotary Lobe Pump 
B _ERGER'Rotary Lobe Pumps of the PL Series are designed on a modular basis. Gear unit, 
axial wear plates, cover and mechanical seals remain the same throughout the series. 
The material of the fluid wetted parts of the pump unit should be adapted to the chemical and 
physical conditions of the fluid. The Code Number represents the parts used in the pump unit. 

Oli Fill Breather 
Timing Gear 

Oil Gauge 

Safety Opening 
do not close 
Oil Fill Up 
Intermediate Chamber 

Driving Schaft 
(top or bottom) 

Oil Drain R 112" 
Timing Gear 

Oil Drain R112" 
Intermediate Chamber 

Quick Release Cover 

Datei: BEDI- PL- 1- 08 -01 -E -0, 
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1.2 Flanges 
The flange material is usually galvanized steel or stainless steel. Gaskets (see 7.2 Spare Parts 
List Pos. 25) have to be installed between the pump casing and the flanges. The material of the 
Gaskets should be adapted to the chemical and physical conditions of the fluid. 

1.3 Drive Specification 
The BOERGER Rotary Lobe Pump needs a drive unit with suitable rotation speed and torque. 
The design of the drive unit (rotation speed and power) depends on the hydraulic conditions (i.e. 
capacity, pressure, viscosity) of the application. 

t4 Assembly of Aggregate 
The Rotary Lobe Pump and the drive unit must be assembled free of distortion. The pump shaft 
and drive shaft have to be connected with a suitable coupling including guard for protection. 
After assembly of the pump aggregate on the foundation and in the pipe system the alignment of 
the coupling has to be controlled as part of the warranty. 
Follow also Operation and Maintenance Manual of Drive Unit! 

Shaft Diameter of PL- Series: 

S,häft- Design Diameer 
Standard, DIN 748 35 mm (1,38 ") 
PTO - Profile 1 3/8" 

Datei: BEDI- PL- 1- 08 -01 -E -0, 
Stand:25.10.01 
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 ß 
2. Complete BÖRGER - Aggregate 

2.1 Standard Design 

G R. 

Rotary Lobe Pump and drive (standard: helical geared motor) fitted on common base (twist- free), 
made from galvanized steel, incl. elastic coupling and coupling guard. Also possible is an over- 
head mounted drive and a mechanically adjustable variable speed drive (VSD) for operation in a 
wide range of flow. The base of the aggregate has to be fastened on an even foundation. 

1.) 

2.) 

3.) 

BÖRGER Rotary Lobe Pump 

Elastic coupling 

Coupling Guard 

11 

4.) V -Belt Disc 

5.) V -Belt 

6.) V -Belt Guard 

7.) Motor 

8.) Gear Reduction Unit 

9.) Variable Speed Drive 

10.) Base 

11 

11.) Flanges 

Datei: BEDI- PL- 1 -08 -01 -E -0, 
Stand:25.10.01 
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2.2 Lubricant Level and Change 

Before start up of the pump unit check oil level of timing gear at the oil gauge. The oil level must 
be at the middle of the oil gauge. The oil of the timing gear and the fluid of the of intermediate 
chamber has to be exchanged every two years or after 10.000 hours of operation. 

The fluid level in the intermediate chamber must be at the level of the top shaft. The top opening 
of the intermediate chamber must remain open to the environment and must be protected against 
dirt with our plastic stopper. Submersible units must be equipped with a sensor for monitoring of 
the mechanical seal. 

The functions of the intermediate chamber are 

1. Lubrication and cooling of the mechanical seals and rotor /shaft connection 
2. Detection of seal failures 
3. Buffer zone to the sealed timing gear 

Check fluid of intermediate chamber with every rotor change. When changing mechanical seals 
the intermediate chamber has to be flushed and cleaned with water before fill up of new fluid. 
Change the hydraulic oil at least every two years or after 10,000 operation hours. 

Consider that atmospheric conditions (temperature, humidity, aggressiveness etc.) can change 
the interval of oil- changes. 

Attention: Please check if the factory site filled lubricant types and /or listed oil types of the 
pump unit are allowable with the environmental regulations at the application site. If 
need please consult factory. 

Oil quantity depending on model! 

Rotary Lobe Pump ,Ti'ining.Gëär °',t4' . <. °° = a Initerimédìäte, Chamber) 
=,ModeI ;. ; ,3 ,O i gtiäñtifik ,? `, Lúbrrca t ?giat fie, ''`e 

'1: .:rte App 1,5 liter App App 0,8 liter 
`;PLe26 f3'x wé`° App 1,5 liter App 0,8 liter 
;E?L° 3004tä,'; App 1,5 liter App 0,8 liter 
3PL:400 - ,, '` - ` '.\ App 1,5 liter App 0,8 liter 

Factory site used oil types: 
Timing Gear: 

Intermediate Chamber: 
Mobilgear 630 

MOBIL AMBREX 68 

Attached is a list of factory approved lubricant types for BÖRGER Rotary Lobe Pumps: 

Datei: BEDI- PL- 1- 08 -01 -E -0, 
Stand:25.10.01 
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 bRGER® 
Oil Types Timing Gear 

Type of 
lubricant 

Ambient- 
Tempera- 

ture 

Viskosity ARAL BP CASTROL DEA ESSO KLüber MOBIL SHELL TRIPOL 

Minera 
Oil 

-5...40 
(normal) 

ISO VG 
220 

Degol BG 
220 

Energol 
GR- 
XP220 

Alpha SP 
220 
Alpha MW 
220 

Deagear DX 
SAE 85 W 
90 Falcon 
CLP 150 

Spartan 
EP 220 

Kliiberoil 
GEM 1 -220 

Mobilgear 
630 

Shell Omala 
Oel 220 

Tribol 
1100/220 

Minera 
Oil 

-15 25 ISO VG 
100 

Degol BG 
100 

Energol 
GR -XP 
100 

Alpha SP 
100 
Alpha MW 
100 

Deagear DX 
SAE 80W 
Falcon CLP 
150 

Spartan 
EP 100 

Klüberoil 
GEM 1 -100 

Mobilgear 
629 

Shell Omala 
Oel 100 

Tribol 
1100/100 

Minera 
Oil 

-50... -15 ISO VG 
15 

Vitamol 
1010 

Bartran 
1-IV15 

Hyspin AWS 
15 
Hyspin SP 
15 

Airkraft Hy- 
draulic Oil 15 

Unieis J13 Isoflex MT 
30 rot 

Mobil DTE 
11M 

Shell Tellus 
Oel T15 

Tripol 770 

Lubricant Type Intermediate Chamber 

Type of 
lubricant 

Ambient- 
Tempera- 

ture 

Viskosity ARAL ,BP CASTROL DEA ESSO KLüber MOBIL SHELL TRIPOL 

Mineral 
Oil 

-15...+40 ISO VG 68 Motanol 
HE 68 

Energol 
CS 68 

Magna 68 Renolin 
DTA 68 

NURAY 68 Klüberoil GIM 
1.68 

AMBREX 
68 

SHELL 
Vitrea 68 

Tripol 943 
AW-68 

Or alternative a mixture of Glysantine and water. 

Attention: Oil level must be at the middle of the oil gauge 

Oil level and oil change for drive follow instruction of Operation and Mainte- 
nance Manual of the drive unit. 
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3. Installation in the Process System 
The BÖRGER Rotary Lobe Pumps are self -priming under certain conditions. To prevent cavita- 
tion install the pump with flooded suction or only with a small suction lift. With larger suction lifts 
and /or long suction pipes, control that the NPSH available of the system is higher in comparison 
to the required NPSH of the pump. The required NSPH value must be at least a 0,5 m under the 
NPSH available to prevent cavitation. With suction lifts over 2 m it is required to install a check 
valve at a suitable position in the pipe system. 

Especially in pump installations with gaseous fluids it is important to prevent air bubbles on the 
suction side of the pump. If this is not practicable, install an air release valve close to the pump at 
a suitable position in the pipe system. This ensures a trouble free start up of the pump aggregate. 

Install compensators (follow the mounting instruction of the compensator manufacturer) between 
pump flanges and system especially with thin -walled pipes. Also consider loads caused by 
changing physical conditions (i.e. temperature). 
Connection flanges or valves are not allowed to load the pump unit. 

Before start up check and if needed correct the alignment of the coupling. Uneven foundation 
surfaces have to be corrected. 

min.. 0.6 

Recommended Maintenance Space 

Datei: BEDI- PL- 1- 08 -01 -E -0, 
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bRGR® 

4. Start Up 
Check the lubricant Levels (see 2.2) 

Check that the flange and pipe connections are sealed and not leaking. 

At pumps with infinite variable rotating flanges (i.e. mobile pumps) check the tightness of the 
clamps. Also check the quick connection flanges. 

Check all installed appurtenances in addition to the pump aggregate (i.e. VFDs, dry running 
protection, pressure gauges etc.). 

Check the rotation direction of the drive. 

Prevent longer dry running in the start up phase. 
Fluid is needed for cooling of the pump. 

Do not operate pump in hose systems without supervision! 

The BÖRGER Rotary Lobe Pump can operate in either direction. Check if rotation direction 
fits your needs. 

Top shaft rotates counterclockwise. 
Fluid flows in direction of arrow. 

Top shaft rotates clockwise. 
Fluid flows in direction of arrow. 

Change rotation direction of the drive or change to the other driving shaft of the pump (if suitable) 
to reverse flow. 

Opening of valves. 

After a short time the Rotary Lobe Pump is displacing the nominal capacity. The pressure is 

not allowed to rise over the permissible pressure of the pipe system and of the Rotary Lobe 
Pump and shall not overload the drive unit. 

The top opening of the intermediate chamber must remain open to the environment and must 
be closed for dirt protection with our plastic stopper. The closing oft he top opening cause dam- 
ages on the gear wheels and the bearings 

Datei: BEDI- PL- 1- 08 -01 -E -0, 
Stand:25.10.01 
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5. Maintenance and Control 

Before every start up check lubricant levels. In addition to, the Lubricant has to be changed in the 
named periods. (see 2.2). 

5.1 Disassembly of Quick Release Cover and Flanges 
Following are precautions before disassembly of quick release cover and flanges: 

Disconnect motor from power or remove drive from pump unit. 

Close suction and discharge valves. 

Loosen ring nuts of the quick release cover equally app. 5 mm and move the cover slowly 
of the pump casing. Pressure may still exist inside the pump. 

Caution: Remaining pressure in the pump can splash fluid out of the gap between pump 
casing and cover. Cover gap with suitable rag. 

5.2 Cleaning of the Rotary Lobe Pump 
Remove quick release cover of the pump (see 5.1). Clean pump and flanges with suitable clean- 
ing agent. Let the pump casing dry and use metal surface protection (i.e. grease) suitable for the 
rubber material of the rotors. Do not use grease with EPDM or SBR rotors. 

5.3 Danger of Frost 
The pump and pipe system must be secured against frost. As a supplement BOERGER can de- 
liver a heated quick release cover. 

Attention: Frozen fluid pieces from the pipe system can cause wear inside 
the pump, especially at the rubber - coating of the rotors. 

Datei: BEDI- PL- 1- 08 -01 -E -0, 
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 BRGER® 
6. Troubleshooting 

6.1 Problem / Help 

Pump does not start after shut down 

Possible roblem Hel 
Solids have settled inside the pump after Cleaning of pump (see 5.2) 
shut down. 

Rotors are swollen and are tight to the 
pump casing. 

Long fibers, foil or plastics are blocking 
the pump. 

Check temperature and chemical corn- 
pounds of fluid. Change rotor to a suitable 
material. 

Cleaning of pump and suction flange (see 
5.1), plan the installation of a Multi - 
Chopper 

Axial rotor tolerance misaligned Adjust axial rotor tolerance (see 6.6) 

Power and /or torque too weak, drive too Change to bigger drive 
small 

Pump does not self prime 

Possible roblem Hel 
Wrong direction of rotation Change rotation direction of the drive 

Suction pipe blocked 

Suction connection leaky Check gaskets and tightness of connec- 
tions 

Clean of suction pipe 

Air bubble inside the pump or pipe system Fill up pump with fluid or release air out of 
the system 

Rubber coating of rotors destroyed 

Datei: BEDI- PL- 1 -08 -01 -E -0, 
Stand:25.10.01 
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Pump cavitates 

Possible Problem Help 
Rotation speed too high: The cavities in- 
side the pump are not filled (cavitation). 

Solid is blocking suction side 

Decrease rotation speed and /or in- 
crease suction - pressure 

Remove solid 

Oil leakage at the top of the intermediate chamber 

Possible Problem Help 
O -rings of the mechanical seal are dam- 
aged 

Mechanical seal defect 

Technical information mechanical seal 

Replace the o -rings of the mechanical 
seal (see 6.4; 6.6) 

Change of mechanical seal (see 6.4; 6.6) 

The single acting mechanical seals used in BOERGER Rotary Lobe Pumps consist of each two 
seal faces positioned against each other. The mechanical seals are quenched with the fluid 
(standard: hydraulic oil) in the intermediate chamber. With capillary and centrifugal force created 
by the rotation the oil is forced between the seal faces and lubricates the seal gap and removes 
developing heat from the mechanical seal. Pumped fluid is not needed to lubricate and /or cool the 
mechanical seal. 

If the mechanical seals had to be opened during maintenance it is recommended to ex- 
change the mechanical seal, even if the wear limit has not been reached. 

Datei: BEDI- PL- 1- 08 -01 -E -0, 
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8RGER® 
6.2 Changing the piston type PL 

a) Switch off the pump and lock the drive unit. Seal off the suction and pressure pipes using the 

shut -off valves. (see 5.1) 

b) Uniformly unscrew the four ring nuts (1) by 5 mm and slide the lid (2) back a little to allow any 

pressure to get rid of. 

Remaining pressure in the pump can splash fluid out of the gap 

between pump casing and cover. Cover gap with suitable rag. 

c) Unscrew the haxagon socket screws (3) of the two pistons using a 14 mm hexagon socket 

key. (Shafts can be retained by clamping with a part which has no sharp edges). 

d) Pull off the seal washer (4) in case they are existent. 

e) Unscrew the grub screws from the threaded bores (6), screw the piston withdrawal tool 

(see: 7. Spare parts list, item no. 90 -91) into the threaded bores (6) and pull off the 

piston. 

f) Check (if necessary replace) and oil the O -rings (5) and (7). 

Datei: BEDI- PL- 1 -08 -01 -E -0, 
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g) 

0 

Oil the shafts and slide on the new pistons. If several pistons have to be pushed on the shaft 

the sealing shell [8] with the two o -rings [check damages!] must be provided. Screw the 

grub screws back into the threaded bores (6) of the front pistons. 

Note: Check the quality symbol on the front sides of the old and new pistons. 

h) Unscrew the two screws (3) again and slide on the sealing washer (4). 

i) Screw in the cylinder screw (3) and tighten with a torque wrench: 

. Torque: 180 Nm for standard screws, 8.8 

Torque: 180 Nm for stainless steel screws, A4 

j) Turn the piston by hand and check for easy running. 

k) Replace the lid (2) and tighten the ring nuts (1). 

I) Before restarting the pump, test it by carefully tipping the motor switch to ensure the function 

of the pump. 
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6.3 Readjustment of Rotary Lobes (Optional Feature) 

A/ 
a) Shut down pump unit and close valves surrounding the pump (see 5.1) 

b) Loosen ring nuts of the quick release cover equally app. 5 mm and move the cover slowly of 
the pump casing. Pressure may still exist inside the pump. Clean or flush the pump casing 

Caution: Remaining pressure in the pump can splash fluid out of the gap between 
pump casing and cover. Cover gap with suitable rag. 

c) The rotors may only be readjusted when being positioned as shown in the above illustration. 
Turn the shafts until the rotors are in a vertical and horizontal position. 

d) At the marked points carefully drill holes with a 10 mm twist drill through the rubber coating 
until you reach the socket head cap screw for adjustment. 

R. 

e) Readjust the rotors by turning the socket head cap screw until the sealing line between rotor 
radius and pump casing is readjusted to a tolerance of 0 - 0,1 mm. Use a thickness gage for 
checking the tolerances. During and after readjustment check easy movement of the rotors. 

Attention: No possibility of reversing the adjustment! 

f) Control the cover O -ring and tighten the quick release cover with the wear plate to the pump 
casing with the ring nuts. 

g) Before restarting the pump, test it by carefully tipping the motor switch to ensure the function 
of the pump. 
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6.4 Exchange of Mechanical Seal 
lo 

a) Drain the lubricant from the intermediate chamber through the lubricant drain (11). 

b) Remove the rotors as described under 6.2. 

c) Remove the feather key (9) from the groove. Unscrew the holding bush with thread (2) by 
using the special BORGER tool (spare part list Pos. 95). 

d) Remove the mechanical seal rings (4) with O -rings (5) from the holding bush with thread 
(2) and from the stationary holding bush (8). Clean and oil the O -ring seats of the holding 
bushes. Flush the intermediate chamber for cleaning purpose. 

e) Push the O -rings (5) onto the new mechanical seal rings (4). Press 
one seal ring (4) into the stationary bush (8) and the other into the 
holding bush with thread (2). 

f) Screw the holding bush with thread (2) onto the shaft until aligned 
with the wear plate (7), then turn it backwards app. 1/6 revolution. 
The holding bush projects app. 0,3 mm to the wear plate. Ensure that 
one groove of the bush (2) is aligned with the groove on the shaft for 
the feather key (see 7.2). 

g) Place the feather key (9) into the aligned grooves of the holding bush 
with thread (2) and of the shaft. 

Groove (Holding Bush) 

Groove Snort 

h) Check (replace if necessary) and oil the O -ring (1). Clean and oil the counter surfaces for 
the rotors. 

i) Refit the rotors (see 6.2) 

j) Fill fluid into the intermediate chamber through the oil inlet opening (10) (minimum to the 
level of the top shaft). Close intermediate chamber with plastic stopper for dirt protection. 
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ER® 

6.5 Exchange of MIP Radial Liners (Optional Feature) 

1 

1. Disassembly of MIP Radial Liners 

a) Shut down pump unit and close valves surrounding the pump (see 5.1). 
b) Loosen ring nuts (3) of the quick release cover equally app. 1/5" and move the cover (4) 

slowly of the pump casing. Pressure may still exist inside the pump. 
Clean or flush the pump casing. 

Caution: Remaining pressure in the pump can splash fluid out of the gap 
between pump casing and cover. Cover gap with suitable rag. 

c) Remove the axial wear plate (5). 
d) Now open the clamps (2) holding the MIP Radial Liners (6) in position by loosening the 

screws (1). 

Attention: Check the CU -Rings and replace them if necessary. 

e) The MIP Radial Liners (6) can now be removed. 

2. Assembly of MIP Radial Liners 

a) Clean the pump casing from any particles. 
b) Push the MIP Radial Liners (6) into the pump casing symmetrically. 
c) Now fasten the MIP Radial Liners (6) by equally alternate tightening of the clamps (2). 

Observe an equal tolerance at both sides of the flange openings. 
d) Check easy motion of the rotors, if necessary, correct the alignment of the MIP Radial 

Liners. 
e) Control the cover O -ring and tighten the quick release cover with the wear plate to the 

pump casing with the ring nuts. 
f) Before restarting the pump, test it by carefully tipping the motor switch to ensure the 

function of the pump. 
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6.6 Adjustment of the axial Tolerance of the Rotors 

1. Remove the lobes as described under 6.2. 

2. Take the feather key (9) out of the shaft groove. 

3. a) The rotors are too tight to the quick release cover: 

Turn the holding bush with thread (2) clockwise 1/6 revo- 
lution until the next groove is aligned with the shaft groove 
by using the special BÖRGER tool. 

b) The rotors are too tight to the rear wear plate (7): 

/ 

Turn the holding bush with thread (2) counter clockwise 1/6 revolution until the 
next groove is aligned with the shaft groove by using the special BÖRGER tool. 

Do not unscrew the threaded bush (2) more than 1/6 turn! Danger of 
fluid leakage from the intermediate chamber! 

4. Place the feather key (9) into the aligned grooves of the holding bush with thread (2) and 
of the shaft. 

5. Refit the rotors (see 6.2). 

6.7 Gland Packing 

Please refer to separate operation and maintenance instructions. 

6.8 Special Pump Constructions 

Please refer to separate operation and maintenance instructions. 
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6.9 Spare Parts List 

RGER® 

The Spare Parts List contains position numbers referring to the explosion drawing, the name of 
the part, material, article number (important for spare part orders) and quantity per pump. The 
BÖRGER Rotary lobe pump is furnished with fluid wetted parts according to the code number 
(see 7.1). 

Exchange of Rotary Lobes 
2/4/6/8x rotor Pos. No.: 9 

2/4x O -ring; 54 x 4 Pos. No.: 31 

0/4/8/12 x O -ring; 55 x 3 Pos. No.: 34 

Exchange of Mechanical Seal 
2x mechanical seal Pos. No.: 15 
2x O -ring 54 x 4 Pos. No.: 31 

2x O -ring 80 x 3 Pos. No.: 33 
0/4/8/12 x O -ring; 55 x 3 Pos. No.: 34 

Exchange of wear plates 
lx front wear plate Pos. No.: 10 
lx rear wear plate Pos. No.: 11 

2x radial casing liners Pos. No.: 12.1 
lx O -ring 792 x 7 Pos. No.: 30 
2/4x O -ring 54 x 4 Pos. No.: 31 

0/4/8/12x O -ring 55 x 3 Pos. No.: 34 
2x countersunk screw; M8 x 20 Pos. No.: 52 

Exchange of fluid wetted parts 
1x pump casing Pos. No.: 5 
1x front wear plate Pos. No.: 10 
lx rear wear plate Pos. No.: 11 

2x radial casing liners Pos. No.: 12.1 
4x clamping part Pos. No.: 12.2 
214x socket head cap screw; M10 x 25 Pos. No.: 12.3 
4x Sealing washer; A 10 x 16 Pos. No.: 12.4 
2x stationary holding bush Pos. No.: 13 
2x holding bush with thread Pos. No.: 14 
2x mechanical seal Pos. No.: 15 
2/4/6x distance bushing Pos. No.: 22 
0 /2x cover disc Pos. No.: 24 
2x gasket Pos. No.: 25 
lx O -ring 792 x 7 Pos. No.: 30 
2/4x O -ring 54 x 4 Pos. No.: 31 
2x O -ring 80 x 3 Pos. No.: 33 
0/4/8/12x O -ring 55 x 3 Pos. No.: 34 
2x countersunk screw; M8 x 20 Pos. No.: 52 
2x hexagon head screw; M16 x 40 Pos. No.: 64 
2x sealing washer; A 21 x 26 Pos. No.: 74 

NAs special tools use the withdrawal tool (Pos. No. 90/91), the special tool for the holding 
bush (Pos. No. 95). 
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® e 

7. Spare Parts regarding the Code Number 

ER. 
7.1 Code Number 
The code number stamped to the pump nameplate identifiés all fluid wetted parts the pump is fur- 
nished with. The code number is also recorded on the cover page of this operation and mainte- 
nance manual. To decode the pump code, refer to the attached code table. 

7.2 Spare Parts List 
The attached spare parts list is universal and contains all available combinations. 
Please use the pump code for identification. 

Please order required spare parts at (please mention the article numbers): 

BORGER GmbH 
Benningsweg 24 
46325 Borken - Weseke 
Germany 
E - mail: info @_boerger.de 

Telefon: +49 (0)2862 / 9103 - 26 
Telefax: +49 (0)2862 / 9103 - 46 
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 RGER. 

Standard -Assembly 

BORGER 

Rotary- Lobe -Pump Coupling 

Flange 

Coupling Guard 

Baseframe 

Drive 

see attached 

information 

Overhead mounted Drive Assembly 
Drive 

V -Belt Pulley 

see attached 

informati 

BORGER 

Rotary- Lobe -Pump 

Flange Baseframe 

V-Belt 

V -Belt Guard 
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BÖRGER. 
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o SPareOattlistPL PumPs- .' .. , : -. . - . ..;,' ,..z.!, --' ,:;:::i: , ,..".' , f--,,..";°; c14fititil'i. 
titertf-, dtieidriciii 1. "7.., -7.,,.-, ,,ntitertainq ?ti$Nti,.`,',,, ..100,1 '4200-2 000 '44,400so 

1 gear case PL 0.6020 A20008 1 1 1 1 

2 gear case cover 0.6020 A20108 1 1 1 1 

3 bearing cap open 0.6020 A20208 1/2 1/2 1/2 1/2 

4 bearing cap closed 0.6020 A20218 1/0 1/0 1/0 1/0 

5 pump casing PL 100; FERROCAST 0.6025 B40118 1 - - - 

pump casing PL 200; FERROCAST 0.6025 B40218 - 1 - - 

pump casing PL 300; FERROCAST 0.6025 B40318 - - 1 - 

pump casing PL 400; FERROCAST 0.6025 B40418 - - - 1 

pump casing PL 200; nitrided hardening* 0.6025 B40228 - 1 - - 

pump casing PL 100; stainless steel 1.4517 B40138 1 - - - 

pump casing PL 200; stainless steel 14517 640238 - 1 - - 

pump casing PL 300; stainless steel 1.4517 B40338 - - 1 - 

pump casing PL 100; MIP; FERROCAST 0.6025 B40430 1 - - - 

pump casing PL 200; MIP; FERROCAST 0.6025 B40440 - 1 - - 

pump casing PL 300; MIP; FERROCAST 0.6025 B40450 - - 1 - 

pump casing PL 400; MIP; FERROCAST 0.6025 rm 046 0 - - - 1 

pump casing PL 100; MIP; stainless steel 1.4571 B40130 1 - - - 

pump casing PL 200; MIP; stainless steel 1.4571 B40230 - 1 - - 

pump casing PL 300; MIP; stainless steel 1.4571 B40330 - - 1 - 

8 quids release cover 0.7040 B41008 1 1 1 1 

9.1 rotor; 2-lobe; PL 100 NBR R82468 2 - - - 

rotor; 2-lobe; PL 100 EPDM R82478 2 - - - 

rotor; 2-lobe; PL 100 FPM R82458 2 - - - 

rotor; 2-lobe; PL 100 Haberflex; green R82781 2 - - - 

rotor; 2-lobe; PL 100 Haberflex; red R82782 2 - - - 

rotor; 2-lobe; PL 200 NBR R82568 - 2 - - 

rotor; 2-lobe; PL 200 EPDM R82578 - 2 - - 

rotor; 2-lobe; PL 200 FPM R82558 - 2 - - 

rotor; 2-lobe; PL 200 Haberflex; green R82791 - 2 - - 

rotor; 2-lobe; PL 200 Haberflex; red R82792 - 2 - - 

rotor; 2-lobe; PL 300 NBR R82618 - - 2 - 

rotor; 2-lobe; PL 300 EPDM R82628 - - 2 - 

rotor; 2-lobe; PL 300 FPM R82608 - - 2 - 

rotor; 2-lobe; PL 300 Haberflex; green R82801 - - 2 - 

rotor; 2-lobe; PL 300 Haberflex; red R82802 - - 2 - 

9.2 rotor; 3-lobe NBR R82208 2 4 6 8 

rotor; 3-lobe EPDM R82308 2 4 6 8 

rotor; 3-lobe FPM R82408 2 4 6 8 

rotor; 3-lobe, auxiliary rotor 1.4571 R82908 - 2 4 6 

rotor; 3-lobe, front side 1.4571 R82908K 2 2 2 2 

rotor; 3-lobe; PL 100 PTFE R82913 2 - - - 

rotor; 3-lobe; PL 100 PTFE, conductive R82915 2 - - - 

rotor, 3-lobe; PL 200 PTFE R82923 - 2 - - 

rotor; 3-lobe; PL 200 PTFE, conductive R82925 - 2 - - 

rotor; 3-lobe; PL 300 PTFE R82933 - - 2 - 

rotor; 3-lobe; PL 300 PTFE, conductive R82935 - - 2 - 

0-Ring 23x3 FEP/FPM (PTFE-Rotor) FEP/FPM 045900 2 2 2 2 

9.3 rotor; 2-lobe; readjustable; PL 100 NBR R82668 2 - - - 

rotor; 2-lobe; readjustable; PL 100 EPDM R82658 2 - - - 

rotor; 2-lobe; readjustable; PL 100 FPM R82678 2 - - - 

rotor; 2-lobe; readjustable; PL 200 NBR R82718 - 2 - - 

rotor; 2-lobe; readjustable; PL 200 EPDM R82708 - 2 
I - 

* without MIP liners 
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SParePitt 
item '''*': `';':'+:,,,k.: descriptiönis - ,-, ' .., . ,-:;,,rnaterial articlé4ski,, .. 100: '200''' ; 400' T. to400!: 

9,3 fctor;'Nobe; readjustitile; PL 200 FPM R82728 - 2 - - 

ittbr; 2-lobe; readjustable; PL 300 , NBR R82758 - - 2 - 

rotor; 2-lobe; readjustable; PL 300 ' EPDM R82768 - - 2 - 

rotoc,2-lobe; readjustable; PL 300 4,, FPM R82778 - - 2 - 

9.4 scibw rotor; ccw; PC100° .. NBR R9323L9 1 - - - 

'' 

' ' 

, 

.-b-. 

- 
, 

-t- 
. ..4 

... 

' 

: 

. 

.: 

, 

` " 
' 

., 

. 

' 

:4 . : ' , 

screw rotor; cw; PL 100' .. F .. , .'.;:.:. NBR R9323R9 1 - - - - 

screw rotor; ccw; PL.100 ' '"- f ..::;,- EPDM R9324L9 1 - - 

screld'eptor; cw; PL 100%. ' ' i,' ¡:.. EPDM R9324R9 1 ' - - 

screw rotor; ccw; PL 100Y" ' FPM R9325L9 1 - - - 

screw rotor; cw, PL 100 ' .. FPM R9325R9 1 - - - 

crew rotor; cod; PL 100 NR-SBR R9326L9 1 - - - 
. . 

screwittor; cw, PL 100 NR-SBR R9326R9 1 - - - 

sCreidrotor; ccw; PL 200 4*. NBR ' R9327L9 - 1 - - 

screw rotor; cW, PL 200. ' NBR R9327R9 - 1 - - 

screwrotor; cci.dL 200 2., , EPDM R9328L9 - 1 - - 

screw rpton,cw,":.:29tyf ' '. , EPDM R9328R9 - 1 - - 

screw rotor:cc:it PL200 - .. FPM R9329L9 - 1 - - 

screw rotor f cw,..p12200- ' . ..: FPM R9329R9 - 1 - - 

screw rotor;!cod;?L 200 .. ." NR-SBR R9330L9 - 1 

screw roto2200 .. NR-SBR R9330R9 - 1 - - 

screw rctor;tccii; PL 300 -:,. . - , NBR R9331L9 - - 1 - 

screw ittor;;CW,.PL 300 .. ' , NBR R9331R9 - - 1 - 

screw fittoW;PLT300 ' .,.... EPDM R9332L9 - - 1 - 

serid rat; od; PL 300 '''''.' EPDM R9332R9 - - 1 - 

screw rotor; ccw; PL 300 FPM R9333L9 - - 1 - 

screw rotor; cw, PL 300 FPM R9333R9 - - 1 - 

screw rotor; ccW;OL 300 NR-SBR R9334L9 - - 1 - 

screw rotor;.cw, PL 300 NR-SBR R9334R9 - - ' 1 - 

10 cover liner plate. '. 1,4;','. 
: .. 1.8714 B41018 1 1 .1 1 

cover liner plate r ''' 1.4571 B41028 1 1 1 " 1 

fi: ' axial çasing,liner Plate 1.7225 B41058 1 1 1 1 

ial 'easing linehMate 1.4571 B51054 1 1 1 1 

.7i 2.1 . radial casing liners; PL-100 1.8714 B41060 2 - - - 

' 

:. 
. 

:ì: 

-, 

' 
: . 

- ..._:' 

radial casin§ liners; 02200 1.8714 B41070 - 2 - - 

radial casirig liners; .PL 360 1.8714 B41080 - - 2 - 

radial casing liners; PL 400 1.8714 B41090 - - - 2 
. 

casing liners; pi. 100 1.4571 B41100 2 - - - 

radial casing linrgv.PL 200.; 4, 1.4571 B41110 - 2 

radial casing linéii;,PL 3001". .. 1.4571 B41120 - - 2 - 

radil casing linerir,'PL 400 7 1 .. 1.4571 B41130 - - - 2 

1= Iii*. clamp; PL 100; left P '' . '' 1.0037 B41140 2 - - - 

l 

,, 

ling damp; PL 100; right :-.:...: .- 1.0037 B41143 2 - - - 

liriér clamp; PL 200 ;.:.;., 44. 1.0037 B41150 - 4 - - 
., 

liher damp; PL 300 : 1.0037 B41160 - - 4 

PL 400 '4 1.0037 B41170 - - - 4 

lingi:çlamp; PL 1()0;9eft ,?. 1.4571 B41270 2 - - - 

linél:dirnp4PL1 Wright 1.4571 B41273 2 - - - 

liner damp; P,,L 200 l',' ''... . 1.4571 B41280 - 4 - - 

liner clamp; PL 300 ' 1,... 1.4571 B41290 - - 4 - 

liner clamp; P124004,..f.' 1.4571 B41300 - - - 4 

12.3 socket head cap sdiew; M1.0 x 30 DIN 912, 10.9 Z93000 - - 8 8 

socket head cap screid; M16 x 30 DIN 912, A4 Z93100 - - 8 8 

socket head cap scrW; M12 x 30 DIN 912, 10.9 Z49430 4 4 - - 

socket head cap scred; M12 x 30 DIN 912, M Z49432 4 4 - - 
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° 

Ispär+e 0.4list Pt pumps' °,, ?`Fi à+ j 
, Mm r, ' °aescnpuun ,, 

, . rnatenar . ,t°-r, -^: aracle -rvca. tut . _ ztua . :sou,; »' °. 4uu.4 

12.4 sealing washer; 10x16x1,5 CU Z31309 - 8 8 

sealing washer; 12x18x1,5 CO K32505 4 4 - - 

sealing washer 10x16x1,6; PTFE PTFE ' K34001'ß - - 8 8 

sealing washer 12x19x1,6 PTFE ,., PTFE K34002 4 - ¡- 4 - - 

13 stationary holding bush ; i., .17225 t. D45218 ' 2 , `2,- 2 2 

stationary holding bush . -4>' 1 "457,1 D45213 2 2 2. 2 

14 holding bush with thread i`;t 1.7225 ,_ D45114 2 2 ;, 2 2 

holding bush with thread 1.4571 +' ' D45214 . - 2 2 ` 2,, 2 

15 mechanical seal; cast iron; O - Ring; NBR Hartg. /NBR . D45008 `. 2 2 
w 

2 2 

mechanical seal; cast iron; O - Ring; EPDM Hartg. /EPDM ` ` D45104 2 2 2. . 2 

mechanical seal; cast iron; O - Ring; Viton Hartg. /FPM D45204 ' 2 2 .. 2 2 

mechanical seal; cast iron; O - Ring; FEP Hartg. /FEI /FPM D45307 2 2 

mechanical seal; SSic/Sic; O - Ring; NBR SSidNBR s' . á ' D45504,_ 
' . 

2 :2 ,; 2;'' 2 

mechanical seal; SSic/Sic; O - Ring; EPDM' SSidEPDM .,tr `;; ̂ ; D45604 2 '_ ,' '.' 2 r 2 2 

mechanical seal; SSic/Sic; O- Ring; Viton SSidFPM ' ' sr 
" D45704 . ; 2 

mechanical seal; SSidSic; O - Ring; FEP SSic/FEP /FPM,. ` Y5. D45807 ' 2 '':É 2` .`'' 2 2 

mechanical seal; SiSic/NBR; O -Ring SiSic/NBR I. i;, D45333 2 2 "'2' 2 

mechanical seal; SiSic/EPDM; O -Ring ¢ SiSidEPDM í D45343 2 2 2 2 

mechanical seal; SiSic/FPM; O -Ring SiSidFPM -.D45353 2 2 2 2 

mechanical seal; SiSic/FEP /FPM; O -Ring z SiSic/FEP /FPM :. i D45363 2 - 2; 2 2 

0 - Ring; 47,5 x 6,5 FEP /FPM FEP /FPM , 'r. 10.55307 4 4 4 4 

O - Ring; 47,5 x 6,5 NBR NBR ' 'b55317 - 4 4 4 4 

0 - Ring; 47,5 x 6,5 EPDM EPDM D55327 ' '" 4 4 4 4 

O - Ring; 47,5 x 6,5 FPM FPM D55337 - 4 4 4 4 

16 driving shaft; PL 100 1.7225 W41114 1/2 - - - 

driving shaft; PL 200 1.7225 . W41214 - , 1/2 - - 

driving shaft; PL 300 1.7225.. 4'1(. W41314 : - 1/2 - 

driving shaft; PL 400 1..7225. W41414 - , 1/2 

17 short shaft; PL 100 1.7225 a W41124 1/0 ,.. - 

short shaft; PL 200 1.7225 . , W41224 , - 14.' ' - - 

short shaft; PL 300 1.7225 ' W41324 - -. 1/0 - 

short shaft; PL 400 1.7225 W41424 . - - - 1/0 

18 shaft with SAE - profile; PL 100 1.7225 W41104 2 - - - 

shaft with SAE - profile; PL 200 1.7225 W41204 - 2 - - 

shaft with SAE - profile; PL 300 1.7225 W41304 - - 2 - 

shaft with SAE - profile; PL 400 1.7225 W41404 -'. 2 

' 19.1 gear wheel with parallel keyway 17225 . 0.:. E12111 1 . 1 1 1 

19.2 gear wheel with parallel keyway 1.7225, 
. 

' F ; ' ` E12110 ' ' 1 1 

22 distance bushing, 3 -lobe; rotorl 1.77225.n. C79904 -4 2 4 6 

distance bushing, 3 -lobe; rotor 1:457.1., C79919-.-' :'` 2 4 6 

24 cover disc for 3 -lobe rotor 17225 C80004'6 : 2 ' 2 2 2 

cover disc for 3-lobe rotor 1571 C80104 '" 2 2 2 2 

25 gasket; PL 100 NBR F82018 ,, 2 - - 

gasket; PL 100 EPDM F82134'.,? ; ; 2 - - - 

gasket; PL 100 FPM !S" F82144' 2 - - - 

gasket; PL 100 Klingerit;. - ' F82057? ' 2 - - - 

gasket; PL 200 NBR `' . F82028 - , 2 - - 

gasket; PL 200 EPDM f, '' F82234 - 2 - - 

gasket; PL 200 FPM '? F82244 - 2 - - 

gasket; PL 200 Klingerit " °' =' F82067 - 2 - - 

gasket; PL 300 NBR ' F82038 - - 2 - 

gasket; PL 300 EPDM ,' F82334 - - 2 - 
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', -;,,:i'''s . ', s,,' ' ' ,'''' -K , 

itenr- :',4,'- .,k,., ,. 'description , -: - '"' ''., '., material , ',article-No. , ,AO° , 2oo ', 300=: 4 , ;^ 

25 gasket; PL 300 FPM F82344 - - 2 - 

gasket; PL 300 Klingerit F82077 - - 2 - 

gasket; PL 400 NBR F82048 - - 2 

gasket; PL 400 EPDM F82434 - - - 2 

gasket; PL 400 FPM F82444 - - - 2 

30 0 - ring; cover; 792 x 7 NBR 045408 1 1 1 1 

0 - ring; cover; 792 x 7 EPDM 045424 1 1 1 1 

0 - ring; cover; 792 x 7 FPM 045418 1 1 1 1 

0 - ring; cover;,792 x 7 FEP/FPM 045438 1 1 1 1 

31 0 - ring; 54 x 4 NBR 045508 2/4 2/4 2/4 2/4 

0 - ring; 54 x 4 EPDM 045524 2/4 2/4 2/4 2/4 

0 - ring; 54 x 4 FPM 045518 2/4 2/4 2/4 2/4 

0 - ring; 54 x 4 FEP 045537 2/4 2/4 2/4 2/4 

33 0 - ring; 80 x 3 NBR 045708 2 2 2 2 

0 - ring; 80 x 3 EPDM 045724 2 2 2 2 

0 - ring; 80 x 3 FPM 045718 2 2 2 2 

0 - ring; 80 x 3 FEP 045737 2 2 2 2 

34 0 - ring; distance bushing; 55 x 3 NBR 055705 - 4 8 12 

0 - ring; distance bushing; 55 x 3 EPDM 055715 - 4 8 12 

0 - ring; distance bushing; 55 x 3 FPM 055725 - 4 8 12 

0 - ring; distance bushing; 55 x 3 FEP/FPM 055735 - 4 8 12 

36 oil seal; 45 x 70 x 10 NBR S16508 1/2 1/2 1/2 1/2 

37 double lip oil seal; 55 x 80 x 10 DUO NBR S16108 2 2 2 2 

double lip oil seal; 55 x 80 x 10 DUO FPM S16118 2 2 2 2 

40 cylindrical roller bearing DIN 5412 S14608 2 2 2 2 

41 spherical roller bearing DIN 635 S14508 2 2 2 2 

42 hardened sleeve; 50 x 55 x 20 DIN 5405 S16008 2 2 2 2 

43 hardened sleeve; 40 x 45 x 20 DIN 5405 S16708 1/2 1/2 1/2 1/2 

46 parallel key; 14 x 9 x 32 DIN 6885 S14324 2 2 2 2 

50 cover nut; M16 DIN 582 Z32208 4 4 4 4 

52 countersunk screw; M8 x 20 DIN 7991 Z38208 2 2 2 2 

53 screw stud M16 x 45 DIN 939 Z32108 4 4 4 4 

55.1 dowel pin; 14 x 32 DIN 7979 Z33508 2 2 2 2 

55.2 dowel pin; 14 x 40 DIN 7978 Z33608 2 2 2 2 

56 socket head screw; M8 x 20; DIN 933 Z39108 12 16 20 24 

57 socket head screw; M10 x 30 DIN 933 Z39208 12 12 12 12 

58 socket head cap screw; M8 x 20 DIN 912 Z39308 12 12 12 12 

59 socket head cap screw; M10 x 40 DIN 912 Z39408 12 12 12 12 

60 lifting eye bolt; M20 DIN 580 Z39508 1 1 1 1 

61 spring washer; A10 DIN 127 Z39525 12 12 12 12 

62 parallel key; driving shaft; A10 x 8 x 70 DIN 6885 Z39018 1/2 1/2 1/2 1/2 

63 parallel key for 2-lobe rotors; 14 x 9 x 24 DIN 6885 . 
S14338 2 - - - 

parallel key for 2-lobe rotors; 14 x9 x 79 DIN 6885 S14348 - 2 - - 

parallel key for 2-lobe rotors; 14 x 9 x 70/64 DIN 6885 S14358 - - 2 - 

parallel key for 3-lobe rotors; 14 x 9 x 32 DIN 6885 S14324 2 - - - 

parallel key for 3-lobe rotors; 14 x 9 x 90 DIN 6885 239034 - 2 - - 

parallel key for 3-lobe rotors; 14 x 9 x 80/63 DIN 6885 Z39044 - - 2 - 

parallel key for 3-lobe rotors; 14 x 9 x 100/99 DIN 6885 Z39054 - - - 2 

64 socket head cap screw; M16 x 40 DIN 6912, 10.9 Z39608 2 2 2 2 

socket head cap screw; M16 x 40 DIN 6912, M Z39603 2 2 2 2 

65 oil sight glass, brass; Rl" brass Z18508 1 1 1 1 

66 oil drain plug; R 1/2" DIN 908 Z19308 2 2 2 2 

67 breather; R 1/2" brass 219108 1 1 1 1 

69 stopper B 146 PE Z19508 1 1 1 1 
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70 sealing washer; A 33 x 39 Cu K22108 1 1 1 1 

71 sealing washer; A 17 x 23 Cu K32405 2 2 2 2 

72 sealing washer; A 33 x 39 Klegerit K22208 1 1 1 1 

75 sealing washer; A 33 x 39 Cu K22108 1 1 1 1 

74 sealing washer; A 21)(26 Cu K22408 3 3 3 3 

77 drdip J 110 DIN 472 K23008 2 2 2 2 

78 blanking plug; R 1" DIN 910 Z22815 1 1 1 1 

80 sealing compound (tube 50 ml) U22308 1 1 1 1 

sealing compound (tube 250 ml) U22208 1 1 1 1 

90 withdrawl tool for 3-lobe rotor body 1.0037 U22908 1 1 1 1 

91 withdrawl tool for 2-lobe rotor body 1.0037 U22918 1 1 1 1 

93 push in tool for mechanical seal 1.0037 U22948 1 1 1 1 

95 special tool for holding bush 1.0037 U22968 1 1 1 1 

... 
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ß4RGER® 
Rotary Lobe Pumps 

data sheet - Rotary Lobe Pump 
IN 34.00 
Rev. . ` 0 

BÖRGER GmbH 
Benningsweg 24 
D - 46325 Borken 
Germany 

phone: (+ 49).28 62 /.91 03 - 20 
fax: ( +49)2862/91 03 -46 
e -mail: info @boerger.de 

customer: Ipswich Water 

pump type: CL 520 
pump no.: 251097961.1 - 1.2 

code: WFGCCCCAA5 
(to be mentioned when ordering spare parts) 

dateòf despatch: .08:12.2005 

performance data conveying product 
capacity 20 - 119 çn3,/h 

discharge pressure 33 145 
suction pressure -5 m 
differential pressure 2.9 - 4.1 bar 
speed 120 - 440 rpm 
req. power at drive shaft 19 kW 

name raw sewage 
dry solids < 1' mm 
temperatùre ambient 
viscosity, 1 cPs 
pH -value -. . ass. neutral 
spec. gravity 1 

production data . 

operating mode continuous operation;- 8 h / day 
location closed building, dry ' 

remarks 

material / type . 

pump casing EN -GJL -250 MiP 
radial casing liner 1.8714 
rotor form screw rotor 
rotor material NBR 
axial casing liner plate 1.7225 (42CrMo4V) 
cover liner plate 1.8714 
mechanical seal Duronit / NBR 

O -rings NBR 
gasket NBR 
oil seal NBR 
shaft positioning driving shaft: 'top 
cylindrical roller bearing NJ 2311 
self -align roller bearing 22312 

others: _ 

lubricants 
intermediate chamber MOBIL Ambrex 68 timing gear ' MOBIL Mobilgear 630 

unit flanges from. galvanised steel 
design shaft to shaft 
drive helical geared motor 

suction side AS 2129, Table E, DN 125 
pressure side AS 2129, Table E, DN 125 

painting S drive connection 
design standard 
colour pump RAL 5021 
colour drive RAL 7031 

coupling Rotex 75 red 
taper bushes 2517 050/55 

drive data 
make Nord Gear 
type SK 52 -180 LX/4 TF 
motor output 22 kW 
speed 1465 / 358 rpm 
design B3 

voltage 400/690 V 
frequency 50 Hz 
enclosure IP 55 
temperature -class F 
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BÖRGER. 
Rotary Lobe Pumps 

wear parts - rotary lobe pump 
IN 35.00 
Rev.: 0 

BÖRGER GmbH 
Benningsweg 24 
D - 46325 Borken 

phone: (+ 49) 28 62 / 91 03 - 20 
fax: (+ 49) 28 62 / 91 03 - 49 
e -mail: info @boerger.de 

customer: Ipswich Water 

pump type: CL 520 
pump no.: 25109796 1.1 - 1.2 

code: WFGCCCCAA5 
(to be mentioned when ordering spare parts) 

date of despatch: 08.12.05 

wear parts of a. m. rotary lobe pump 

nomination article no. quantity 
Pos. 

part list 
rotor - 

rotor tips screw geom., cw /ccw, NBR 
cover liner plate XAR 400 
axial casing liner plate 42CrMo4V 
radial casing liner XAR 400 
mechanical seal Duronit V / NBR 
O -ring (cover) 1008 x 9, NBR 
O -ring (cover disc) 67 x 4, NBR 
O -ring (holding bush) 73 x 4, NBR 

- 

R3518L1 / R3519R1 
B21101 
B21123 
A40141 
D35008 
025121 
035808 
025161 

- 

3 each 
1 

1 

2 

2 

1 

2 

2 

- 

5.2s 
10 

11 

12.1 

27 
29 

32 
30 

special tools of a. m. rotary lobe pump 

nomination article no. quantity Pos. 

part list 
withdraw tool for lobe 
mechanical seal fitting tool 
adjusting tool for holding bush with thread 

U22858 
U22884 
U22864 

1 

1 

1 

60 
64 
62 
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BRGER® 

Operating and Maintenance Manual 

BÖRGER Rotary Lobe Pump 

CL Series 
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 ÓRGER® 
Operating and Maintenance Manual 

Table of Contents 

BÖRGER - Rotary Lobe Pumps 
Models CL 260, CL 390, CL 520 
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1.1 CONSTRUCTION OF THE ROTARY LOBE PUMP 3 
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2.2 OIL LEVEL AND OIL CHANGE 6 

3. INSTALLATION IN THE PROCESS SYSTEM 8 

4. START UP 9 

5. MAINTENANCE AND CONTROL 10 

5.1 DISASSEMBLY OF QUICK RELEASE COVER AND FLANGES 10 
5.2 CLEANING OF THE ROTARY LOBE PUMP 10 
5.3 DANGER OF FROST 10 

6. TROUBLESHOOTING 11 

6.1 PROBLEM / HELP 11 

6.2 EXCHANGE OF SCREW ROTOR TIPS 13 
6.3 EXCHANGE OF SCREW ROTORS 15 
6.4 EXCHANGE OF MIP RADIAL LINERS (OPTIONAL FEATURE) 17 

7. EXCHANGE OF MECHANICAL SEAL 18 

7.1 ADJUSTMENT OF THE AXIAL TOLERANCE OF THE ROTORS 19 
7.2 GLAND PACKING 19 
7.3 SPECIAL PUMP CONSTRUCTIONS 19 

8. SPARE PARTS LIST 20 
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9.1 CODE NUMBER 21 

9.2 SPARE PARTS LIST 21 
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1. BÖRGER Rotary Lobe Pump (Bare Shaft Pump) 

1.1 Construction of the Rotary Lobe Pump 
BÖRGER Rotary Lobe Pumps of the CL Series are designed on a modular basis. Gear unit, axial 
wear plates, cover and mechanical seals remain the same throughout the series. 
The material of the fluid wetted parts of the pump unit should be adapted to the chemical and physi- 
cal conditions of the fluid. The Code Number represents the parts used in the pump unit. 

Oil Fill Breather 
Timing Gear 

Oil Gauge 

Driving Schaft 
(top or bottom) 

Safety Opening 
do not close 
Oil Fill Up 
Intermediate Chamber 

011 Drain R 112" 
Timing Gear 

Oil Drain R1 /2" 
Intermediate Chamber 

Quick Release Cover 
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1.2 Flanges 
The flange material is usually galvanized steel or stainless steel. O -rings (see 9.2 Spare Parts List 
Pos. 28) have to be installed between the pump casing and the flanges. The material of the O -rings 
should be adapted to the chemical and physical conditions of the fluid. 

.. 0) 
./-='--i i 

.Y. 
: ; 

Y^...................../%7 

1.3 Drive Specification 
The BOERGER Rotary Lobe Pump needs a drive unit with suitable rotation speed and torque. The 
design of the drive unit (rotation speed and power) depends on the hydraulic conditions (i.e. capac- 
ity, pressure, viscosity) of the application. 

1.4 Assembly of Aggregate 
The Rotary Lobe Pump and the drive unit must be assembled free of distortion. The pump shaft and 
drive shaft have to be connected with a suitable coupling including guard for protection. 
After assembly of the pump aggregate on the foundation and in the pipe system the align- 
ment of the coupling has to be controlled as part of the warranty. 
Follow also Operation and Maintenance Manual of Drive Unit! 

Shaft Diameter of CL- Series: 

;Shaft -0ésígri Qiameter 
Standard, DIN 748 50 mm (1.97 " 
PTO - Profile 1 3/8" 
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 ÓRGER® 
2. Complete BÖRGER - Aggregate 

2.1 Standard Design 

Rotary Lobe Pump and drive (standard: helical geared motor) fitted on common base (twist- free), made from 
galvanized steel, incl. elastic coupling and coupling guard. Also possible is an overhead mounted drive and a 

mechanically adjustable variable speed drive (VSD) for operation in a wide range of flow. The base of the ag- 
gregate has to be fastened on an even foundation. 

1.) BÖRGER Rotary Lobe Pump 

2.) Elastic coupling 

3.) Coupling Guard 

4.) V -Belt Disc 

5.) V -Belt 

6.) V -Belt Guard 

7.) Motor 

8.) Gear Reduction Unit 

9.) Variable Speed Drive 

10.) Base 

11.) Flanges 

File: BEDI- CL- 1- 7- 01- E -2.doc 
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 ßÖRGERm 
2.2 Lubricant Level and Change 

Before start up of the pump unit check oil level of timing gear at the oil gauge. The oil level must be 
at the middle of the oil gauge. The oil of the timing gear and the fluid of the of intermediate chamber 
has to be exchanged every two years or after 10.000 hours of operation. 

The fluid level in the intermediate chamber must be at the level of the top shaft. The top opening of 
the intermediate chamber must remain open to the environment and must be protected against dirt 
with our plastic stopper. Submersible units must be equipped with a sensor for monitoring of the me- 
chanical seal. 

The functions of the intermediate chamber are 

1. Lubrication and cooling of the mechanical seals and rotor /shaft connection 
2. Detection of seal failures 
3. Buffer zone to the sealed timing gear 

Check fluid of intermediate chamber with every rotor change. When changing mechanical seals the 
intermediate chamber has to be flushed and cleaned with water before fill up of new fluid. Change 
the hydraulic oil at least every two years or after 10,000 operation hours. 

Consider that atmospheric conditions (temperature, humidity, aggressiveness etc.) can change the 
interval of oil- changes. 

Attention: Please check if the factory site filled lubricant types and/or listed oil types of 
the pump unit are allowable with the environmental regulations at the applica- 
tion site. If need please consult factory. 

Oil quantity depending on model! 

Rotary Lobe Pump edite °Clìàmber, 
:, ' ,'Oi[ =qùariti#y ' Luigi cant -q ramify ̀  

=CL 260 ` ' ~" App 3 3 liter App 1 liter 
'C'390;,° , App. 3 3 liter App 1 liter 
:CL 520 App 3 3 liter App 1 liter 

Factory site used oil types: 
Timing Gear: 
Intermediate Chamber: 

Mobilgear 630 
Mobil Ambrex 68 

Attached is a list of factory approved lubricant types for BOERGER Rotary Lobe Pumps: 

File: BEDI- CL- 1- 7- 01- E -2.doc 
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Oil Types Timing Gear 

Type of 
Lubricant 

Ambient 
Temperature 

°C 

Viskosity ARAL BP CASTROL DEA ESSO KLüber MOBIL SHELL TRIPOL 

Mineral 
Oil 

-5...+40 
(normal) 

ISO VG 
220 

Degol BG 
220 

Energol 
GR- 
XP220 

Alpha SP 220 
Alpha MW 220 

Deagear DX 
SAE 65 W 
90 Falcon 
CLP 150 

Spartan 
EP 220 

Klüberoil 
GEM 1- 
220 

Mobilgear 
630 

Shell Omala 
Oel 220 

Tripot 
1100/200 

Mineral 
Oil 

-15.. +25 ISO VG 
100 

Degol BG 
100 

Energol 
GR -XP 
100 

Alpha SP 100 
Alpha MW 100 

Deagear DX 
SAE 80 W 
Falcon CLP 
150 

Spartan 
EP 100 

Klüberoil 
GEM 1- 
100 

Mobilgear 
629 

Shell Omala 
Oel 100 

Tripol 
1100/100 

Mineral 
Oil 

-50...-15 ISO VG 
15 

Vitamol 1010 Bartran 
HV 15 

Hyspin AWS 15 
Hyspin SP 15 

Airkraft Hy- 
draulic Oil 15 

Unieis 
J13 

Isoflex MT 
30 rot 

Mobil DTE 
11 M 

Shell Tellus Oel 
T 15 

Tripol 770 

Lubricant Types Intermediate Chamber 

Type of 
Lubricant 

Ambient 
Temperature 

C 

Viskosity ARAL BP CASTROL DEA ESSO KLiiber MOBIL SHELL TRIPOL 

Mineral 
Oil 

-15...+40 ISO VG 
68 

Motanol HE 
68 

BP Ener- 
gol CS 68 

Magna 68 Renolin 
DTA 68 

NURAY 
68 

Klüberoil 
GIM 1-68 

AMBREX 
68 

SHELL Vr 
trea 68 

Tripot 943 
AW-68 

Or alternative a mixture of Glysantine and water. 

Attention: Oil level must be at the middle of the oil gauge! 

Oil level and oil change for drive follow instruction of Operation and Mainte- 
nance Manual of the drive unit. 
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3. Installation in the Process System 
The BORGER Rotary Lobe Pumps are self -priming under certain conditions. To prevent cavitation 
install the pump with flooded suction or only with a small suction lift. With larger suction lifts and /or 
long suction pipes, control that the NPSH available of the system is higher in comparison to the re- 
quired NPSH of the pump. The required NSPH value must be at least a 2 ft under the NPSH avail- 
able to prevent cavitation. With suction lifts over 6 ft it is required to install a check valve at a suitable 
position in the pipe system. 

Especially in pump installations with gaseous fluids it is important to prevent air bubbles on the suc- 
tion side of the pump. If this is not practicable, install an air release valve close to the pump at a 
suitable position in the pipe system. This ensures a trouble free start up of the pump aggregate. 

Install compensators (follow the mounting instruction of the compensator manufacturer) between 
pump flanges and system especially with thin -walled pipes. Also consider loads caused by changing 
physical conditions (i.e. temperature). 
Connection flanges or valves are not allowed to load the pump unit. 

Before start up check and if needed correct the alignment of the coupling. Uneven foundation sur- 
faces have to be corrected. 

Recommended Maintenance Space 
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 ßÖRGERm 
4. Start Up 

Check the lubricant Levels (see 2.2) 

Check that the flange and pipe connections are sealed and not leaking. 

At pumps with infinite variable rotating flanges (i.e. mobile pumps) check the tightness of the 
clamps. Also check the quick connection flanges. 

Check all installed appurtenances in addition to the pump aggregate (i.e. VFDs, dry running 
protection, pressure gauges etc.). 

Check the rotation direction of the drive. 

Prevent longer dry running in the start up phase. 
Fluid is needed for cooling of the pump. 

Do not operate pump in hose systems without supervision! 

The BÖRGER Rotary Lobe Pump can operate in either direction. Check if rotation direction fits 
your needs. 

Top shaft rotates counterclockwise. 
Fluid flows in direction of arrow. 

Top shaft rotates clockwise. 
Fluid flows in direction of arrow. 

Change rotation direction of the drive or change to the other driving shaft of the pump (if suitable) to 
reverse flow. 

Opening of valves. 

After a short time the Rotary Lobe Pump is displacing the nominal capacity. The pressure is not 
allowed to rise over the permissible pressure of the pipe system and of the Rotary Lobe Pump 
and shall not overload the drive unit. 

The top opening of the intermediate chamber must remain open to the environment and must be 
closed for dirt protection with our plastic stopper. The closing oft he top opening cause damages 
on the gear wheels and the bearings 
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 BRGER® 
5. Maintenance and Control 

Before every start up check lubricant levels. In addition to, the Lubricant has to be changed in the 
named periods. (see 2.2 for more information). 

5.1 Disassembly of Quick Release Cover and Flanges 
Following are precautions before disassembly of quick release cover and flanges: 

Disconnect motor from power or remove drive from pump unit. 

Close suction and discharge valves. 

Loosen ring nuts of the quick release cover equally app. 5 mm and move the cover slowly of 
the pump casing. Pressure may still exist inside the pump. 

Caution: Remaining pressure in the pump can splash fluid out of the gap between pump 
casing and cover. Cover gap with suitable rag. 

5.2 Cleaning of the Rotary Lobe Pump 
Remove quick release cover of the pump (see 5.1). Clean pump and flanges with suitable cleaning 
agent. Let the pump casing dry and use metal surface protection (i.e. grease) suitable for the rubber 
material of the rotors. Do not use grease with EPDM or SBR rotors. 

5.3 Danger of Frost 
The pump and pipe system must be secured against frost. As a supplement BOERGER can deliver 
both a heated quick release cover and a heated intermediate chamber. 

Attention: Frozen fluid pieces from the pipe system can cause wear inside 
the pump, especially at the rubber - coating of the rotors. 
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6. Troubleshooting 

6.1 Problem / Help 

Pump does not start after shut down 

Possible . roblem 
Solids have settled inside the pump after 
shut down. 

Rotors are swollen and are tight to the 
pump casing. 

Long fibers, foil or plastics are blocking 
the pump. 

Axial rotor tolerance misaligned 

Power and /or torque too weak, drive too 
small 

Pump does not self prime 

Possible . roblem 
Wrong direction of rotation 

Suction pipe blocked 

Suction connection leaky 

Air bubble inside the pump or pipe system 

Rubber coating of rotors destroyed 

File: BEDI- CL- 1- 7- 01- E -2.doc 
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BRGER® 

Hel 
Cleaning of pump (see 5.2) 

Hel 
Change rotation direction of the drive 

Check temperature and chemical com- 
pounds of fluid. Change rotor to a suitable 
rubber material. 

Cleaning of pump and suction flange (see 
5.1), plan the installation of a Multi - 
Chopper 

Adjust axial rotor tolerance (see 7.1) 

Change to bigger drive 

Clean of suction pipe 

Check gaskets and tightness of connec- 
tions 

Fill up pump with fluid or release air out of 
the system 

Replace rotors; check temperature and 
chemical compounds of fluid. Change 
rotor to a suitable rubber material. 
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Pump cavitates 

Possible Problem Help 

ÓRGER® 

Rotation speed too high: The cavities in- 
side the pump are not filled (cavitation). 

Solid is blocking suction side 

Decrease rotation speed and /or in- 
crease suction - pressure 

Remove solid 

Oil leakage at the top of the intermediate chamber 

Possible Problem Help 

t) 

O -rings of the mechanical seal are dam- 
aged 

Mechanical seal defect 

Technical information mechanical seal 

Replace the o -rings of the mechanical 
seal 

Change of mechanical seal (see 7) 

The single acting mechanical seals used in BOERGER Rotary Lobe Pumps consist of each two seal 
faces positioned against each other. The mechanical seals are quenched with the fluid (standard: 
hydraulic oil) in the intermediate chamber. With capillary and centrifugal force created by the rotation 
the oil is forced between the seal faces and lubricates the seal gap and removes developing heat 
from the mechanical seal. Pumped fluid is not needed to lubricate and /or cool the mechanical seal. 

If the mechanical seals had to be opened during maintenance it is recommended to exchange 
the mechanical seal, even if the wear limit has not been reached. 
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6.2 Exchange of Screw Rotor Tips 

a) Shut down pump unit and close valves surrounding the pump (see 5.1). 

b) Loosen ring nuts of the quick release cover equally app. 5 mm and move the cover slowly of 
the pump casing. Pressure may still exist inside the pump. 
Clean or flush the pump casing. 

Caution: Remaining pressure in the pump can splash fluid out of the gap between 
pump casing and cover. Cover gap with suitable rag. 

c) Remove T -Plug (1) of the rotor tip (i.e. with screwdriver) and if applicable the spacer sleeve 
pushed over the head of the socket head cap screw (2). The screw rotor tips not meshed to 
the other rotor can now be replaced in turn. Please see illustration. 

d) Open the clamp by using a hexagon head socket wrench. After turning the screw (2) counter 
clockwise app. 5 -8 revolutions please check if the back clamp wing is loose. Otherwise 
knock slightly to the screw head by using a suitable diving wrench. When the clamp is open 
the screw rotor tip can be removed. If necessary remove the socket head cap screw and 
front clamp wing. The clamp base is machined with an internal 12 mm thread were you can 
screw in a 12 mm slide hammer to remove the screw rotor tip. 

Hint: Screw (2) and front clamp wing can be removed to make place for a puller (M12, 
can be delivered as a special tool) screwed to the clamp base. 
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 ß ERm 
e) Preparation of the new screw rotor tip (4): Remove the clamp base from the worn screw rotor 

tip and fit it to the new one by regarding the tightening torque. 

.Sàrew T' tpe.Y . ; '`' ' rvñ °' , . ; ` <\ \ äáe á Z'ï Çia ;k& .. i,. 

:Tightening,t`«rqúe.@. ., ;8 ;- 
}{ head 

s<a sQ ;S¢cit[Eea{i"Ga `srirre-IR)Q\`'i'>`..`.; 
. \ `\.va 

ModeÍ ci. 260e%C1:39Ò:tCL52V:.> °,`L've°a . 

Socket head cap screw 
Standard 

25 Nm 

Socket head cap screw 
Stainless Steel 

20 Nm 

Tab. 01 Tightening torques for clamp base connection to screw rotor tip 

f) Push the screw rotor tip (4) on the rotor body and tighten the socket head cap screw (2) us- 
ing following torques. 

g) 

Torque: 50 Nm for standard screws 
Torque: 40 Nm for stainless steel screws 

Attention: Regard tips with clockwise and counter clockwise thread! 
Repeat steps 3 to 6 until all necessary screw rotor tips are replaced. 

Check easy motion of the rotors, if necessary, correct the alignment of the tips. 

h) If applicable push on the spacer sleeve over the head of the socket head cap screw. Then 
drive in the new T -Plug (use a plastic hammer). Align the T -Plug with the surfaces to avoid 
areas where solids or fibres could be collected. If necessary cut or grind the T -Plug. 

i) Control the cover O -ring and tighten the quick release cover with the wear plate to the pump 
casing with the ring nuts. 

1) Before restarting the pump, test it by carefully tipping the motor switch to ensure the function 
of the pump. 
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6.3 Exchange of Screw Rotors 

3 4567 

a) Shut down pump unit and close valves surrounding the pump (see 5.1). 

b) Loosen ring nuts of the quick release cover equally app. 5 mm and move the cover slowly of 
the pump casing. Pressure may still exist inside the pump. Clean or flush the pump casing. 

Caution: Remaining pressure in the pump can splash fluid out of the gap 
between pump casing and cover. Cover gap with suitable rag. 

Open the socket head cap screw (3), which holds the rotor in axial position on the shaft, by 
using a 14 mm hexagon head socket wrench. (The shafts may be locked to each other by 
pushing a dull tool between the rotors!). 

d) Take out the cover disks (5) and refit the two socket head cap screws (3). 

e) Pull off the rotors by using the special BÖRGER tool (see spare parts list Pos. 60). 

f) Check (if necessary replace) and oil the O -rings (5) and the O -Rings of the holding bush. 

g) Oil the shafts and push on the new rotors. 

h) Unscrew the two screws (3) and refit the cover disks (5). 
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ÓRGER® 
i) Screw in the socket head cap screws (3) with the sealing washer (4) and tighten them with a 

torque wrench. 

Torque 180 Nm for standard screws 
Torque 150 Nm for stainless steel screws 

j) Check easy motion of the rotors, if necessary, correct the alignment of the rotors. 

k) Control the cover O -ring and tighten the quick release cover with the wear plate to the pump 
casing with the ring nuts. 

I) Before restarting the pump, test it by carefully tipping the motor switch to ensure the function 
of the pump. 

Turn rotor to 
shown position 

Remove the tip Turn rotor back 60° 
and remove it 

Prior to removing the screw rotors pull off one of the tips, which is not meshed to the other rotor (see 
above illustration). 
Then turn the rotors counter clockwise 120 °. Now you can remove the rotors as described 
under 6.4. For refitting use the same procedure reverse. 
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 BRGER® 

6.4 Exchange of MIP Radial Liners (Optional Feature) 

1. Disassembly of MIP Radial Liners 

a) Shut down pump unit and close valves surrounding the pump (see 5.1). 
b) Loosen ring nuts (3) of the quick release cover equally app. 5 mm and move the cover 

(4) slowly of the pump casing. Pressure may still exist inside the pump. 
Clean or flush the pump casing. 

Caution: Remaining pressure in the pump can splash fluid out of the gap between 
pump casing and cover. Cover gap with suitable rag. 

c) Remove the axial wear plate (5). 
d) Now open the clamps (2) holding the MIP Radial Liners (6) in position by loosening the 

screws (1). 
Attention: Check the CU -Rings and replace them if necessary. 

e) The MIP Radial Liners (6) can now be removed. 

2. Assembly of MIP Radial Liners 

a) Clean the pump casing from any particles, if necessary remove one of the rotor tips 
(see Pos. 6.2). 

b) Push the MIP Radial Liners (6) into the pump casing symmetrically. 
c) Now fasten the MIP Radial Liners (6) by equally alternate tightening of the clamps (2). 

Observe an equal tolerance at both sides of the flange openings. The clamps should be 
tightened with a max torque of 50 Nm 

d) Check easy motion of the rotors, if necessary, correct the alignment of the MIP Radial 
Liners. 

e) Control the cover O -ring and tighten the quick release cover with the wear plate to the 
pump casing with the ring nuts. 
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f) Before restarting the pump, test it by carefully tipping the motor switch to ensure the 
function of the pump. 
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13bRG..ER® 

10 

7. Exchange of Mechanical Seal 
a) Drain the lubricant from the intermediate chamber through the lubricant drain (11). 

b) Remove the rotors as described under 6.3. 

c) Remove the feather key (9) from the groove. Unscrew the holding bush with thread (2) by 
using the special BOERGER tool (spare part list Pos. 62). 

d) Remove the mechanical seal rings (4) with O -rings (5) from the holding bush with thread (2) 
and from the stationary holding bush (8). Clean and oil the O -ring seats of the holding 
bushes. Flush the intermediate chamber for cleaning purpose. 

e) Push the O -rings (5) onto the new mechanical seal rings (4). 
Press one seal ring (4) into the stationary bush (8) and the other 
into the holding bush with thread (2). Grow awing tug 

Gave anon 

Screw the holding bush with thread (2) onto the shaft wit 26,2 
mm space to the wear plate (7). Ensure that one groove of the 
bush (2) is aligned with the groove on the shaft for the feather 
key (see 7.2). 

g) Place the feather key (9) into the aligned grooves of the holding 
bush with thread (2) and of the shaft. 

h) Check (replace if necessary) and oil the O -ring (1). Clean and oil the counter surfaces for the 
rotors. 

i) Refit the rotors (see 6.3) 

i) Fill fluid into the intermediate chamber through the oil inlet opening (10) (minimum to the 
level of the top shaft). Close intermediate chamber with plastic stopper for dirt protection. 
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ÓRGER® 

7.1 Adjustment of the axial Tolerance of the Rotors 

1. Remove the lobes as described under 6.3. 

2. Take the feather key (9) out of the shaft groove. 

3. a) The rotors are too tight to the quick release cover: 

Turn the holding bush with thread (2) clockwise 1/6 revolu- 
tion until the next groove is aligned with the shaft groove by 
using the special BÖRGER tool. 

b) The rotors are too tight to the rear wear plate (7): 

Turn the holding bush with thread (2) counter clockwise 1/6 revolution until the next 
groove is aligned with the shaft groove by using the special BOERGER tool. 

Do not unscrew the threaded bush (2) more than 1/6 turn! Danger of fluid 
leakage from the intermediate chamber! 

4. Place the feather key (9) into the aligned grooves of the holding bush with thread (2) and of 
the shaft. 

5. Refit the rotors (see 6.4). 

7.2 Gland Packing 

Please refer to separate operation and maintenance instructions. 

7.3 Special Pump Constructions 

Please refer to separate operation and maintenance instructions. 
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8. Spare Parts List 

The Spare Parts List contains position number referring to the explosion drawing, the name of the 
part, material, article number (important for spare part orders) and quantity per pump. The BÖRGER 
Rotary lobe pump is furnished with fluid wetted parts according to the code number (see 9.1). 

Exchange of Rotor Tips 
3 rotor tips ccw 
3 rotor tips cw 

Exchange of Mechanical Seal 
2x mechanical seal 
2x O -ring 73 x 4 
2x O -ring 110 x 3 

Exchange of wear plates 
4x countersunk screw; M8 x 16 
lx front wear plate 
lx rear wear plate 
lx O -ring 1008 x 9 
2x O -ring 73 x 4 
2x O -ring 110 x 4 

Exchange of fluid wetted parts 
lx pump casing 
1 x screw rotor body; ccw 
lx screw rotor body; cw 
3x screw rotor tip; ccw 
3x screw rotor tip; cw 
6x clamp for screw rotor tip 
6x screw for clamp 
12x screw for clamp 
lx front wear plate 
lx rear wear plate 
2x holding bush with thread 
2x stationary holding bush 
2x mechanical seal 
2x cover disk 
2x gasket 
1 x O -ring 1008 x 9 
2x O -ring 73 x 4 
2x O -ring 110 x 3 
4x countersunk screw M8 x 16 
2x socket head cap screw M16 x 40 
2x sealing washer A 21 x 26 

File: BEDI- CL- 1- 7- 01- E -2.doc 
Stand 01.12.03 

Pos. No.: 5.2s 
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Pos. No.: 30 
Pos. No.: 32 

Pos. No.: 12 
Pos. No.: 23 
Pos. No.: 24 
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Pos. No.: 30 
Pos. No.: 32 

Pos. No.: 3 

Pos. No.: 5.1a 
Pos. No.: 5.1a 
Pos. No.: 5.2s 
Pos. No.: 5.2s 
Pos. No.: 5.3s 
Pos. No.: 5.3t 
Pos. No.: 5.3u 
Pos. No.: 23 
Pos. No.: 24 
Pos. No.: 25 
Pos. No.: 26 
Pos. No.: 27 
Pos. No.: 37 
Pos. No.: 28 
Pos. No.: 29 
Pos. No.: 30 
Pos. No.: 32 
Pos. No.: 12 
Pos. No.: 17 
Pos. No.: 53 
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 BRGER® 
Optional feature MIP Radial Liners 
2x radial casing liners (no pump casing req.) Pos. No.: 63 
4x clamps Pos. No.: 64 
4x Cu -ring (8x with CL 390/520) Pos. No.: 54 

As special tools use the withdrawal tool for tri -lobe rotors (Pos. No. 60), the special tool for 
the holding bush (Pos. No. 62). 

9. Spare Parts regarding the Code Number 

9.1 Code Number 
The code number stamped to the pump nameplate identifies all fluid wetted parts the pump is fur- 
nished with. The code number is also recorded on the cover page of this operation and maintenance 
manual. 
To decode the pump code, refer to the attached code table. 

9.2 Spare Parts List 
The attached spare parts list is universal and contains all available combinations. 
Please use the pump code for identification. 

Please order required spare parts at (please mention the article numbers): 

BÖRGER GmbH 
Benningsweg 24 
46325 Borken - Weseke 
GERMANY 
E - mail: info(a boerger.de 

Telefon: +49 (0) 2862 / 9103 - 20 
Telefax: +49 (0) 2862 / 9103 - 46 
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 ßÖRGERs 

Standard -Assembly 

BORGER 

Rotary- Lobe -Pump Coupling 

Flange 

Coupling Guard 

Base f racle 

Drive 

see attached 

information 

Overhead mounted Drive Assembly 
Drive 

V -Bell Pulley 

see attached 

infornali 

BORGER 

Rotary- Lobe-Pump 

T 

Flange Bose f rane 

V-Belt 

V -Belt Guard 
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BRGER® 

File: BEDI- CL- 1- 7- 01- E -2.doc 
Stand 01.12.03 

24 

BÖRGER GmbH, Germany www.boerger.de Tel: +49 (0)2862 9103 -20 

SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 59 of 383



 rSpare part,llsi.CL pùmps,; versloh 5 ,., ,quantity 
- ,.item, v > >. = , ' ;k aescnpuon,;, q ,, matenaib p , amcte -r o: . ,;,L iou sUi iw -LAI,DAU 

1 gear case CL 0.6020 A40001 1 1 1 

2 gear case cover for top drive shaft 0.6020 A40101 1 1 1 

gear case cover for top and bottom drive shaft 0.6020 A40111 1 1 1 

3 pump casing; CL 260; FERROCAST 0.6025 B20003 1 - - 

pump casing; CL 390; FERROCAST 0.6025 B20013 - 1 - 

pump casing; CL 520; FERROCAST 0.6025 B20023 - - 1 

pump casing; CL 260; stainless steel 1.4517 B20033 1 - - 

pump casing; CL 390; stainless steel 1.4517 B20043 - 1 - 

pump casing; CL 520; stainless steel 1.4517 B20053 - - 1 

pump casing; CL 260; MIP; FERROCAST 0.6025 B20063 1 - - 

pump casing; CL 390; MIP; FERROCAST 0.6025 B20073 - 1 - 

pump casing; CL 520; MIP; FERROCAST 0.6025 B20083 - - 1 

pump casing; CL 390; MIP; stainless steel 1.4517 B20093 - 1 - 

4 quick release cover 0.6025 B21001 1 1 1 

5.1a screw rotor body; CL 260; ccw 0.7040 R2810L1 1 - - 

screw rotor body; CL 260; cw 0.7040 R2811 R1 1 - - 

screw rotor body; CL 390; ccw 0.7040 R2812L1 - 1 - 

screw rotor body; CL 390; cw 0.7040 R2813R1 - 1 - 

screw rotor body; CL 520; ccw 0.7040 R2814L1 - - 1 

screw rotor body; CL 520 cw 0.7040 R2815R1 - - 1 

screw rotor body; CL 260; ccw 1.4571 R2816L1 1 - - 

screw rotor body; CL 260; cw 1.4571 R2817R1 1 - - 

screw rotor body; CL 390; ccw 1.4571 R2818L1 - 1 - 

screw rotor body; CL 390; cw 1.4571 R2819R1 - 1 - 

screw rotor body; CL 520; ccw 1.4571 R2820L1 - - 1 

screw rotor body; CL 520 cw 1.4571 R2821R1 - - 1 

5.2s screw rotor tip; CL 260 ccw SBR R3500L1 3 - - 

screw rotor tip; CL 260 cw SBR R3501 R1 3 - - 

screw rotor tip; CL 260 ccw NBR R3502L1 3 - - 

screw rotor tip; CL 260 cw NBR R3503R1 3 - - 

screw rotor tip; CL 260 ccw EPDM R3504L1 3 - - 

screw rotor tip; CL 260 cw EPDM R3505R1 3 - - 

screw rotor tip; CL 260 ccw FPM R3506L1 3 - - 

screw rotor tip; CL 260 cw FPM R3507R1 3 - - 

screw rotor tip; CL 390 ccw SBR R3508L1 - 3 - 

screw rotor tip; CL 390 cw SBR R3509R1 - 3 - 

screw rotor tip; CL 390 cow NBR R3510L1 - 3 - 

screw rotor tip; CL 390 cw NBR R3511 R1 - 3 - 

screw rotor tip; CL 390 ccw EPDM R3512L1 - 3 - 

screw rotor tip; CL 390 cw EPDM R3513R1 - 3 - 

screw rotor tip; CL 390 ccw FPM R3514L1 - 3 - 

screw rotor tip; CL 390 cw FPM R3515R1 - 3 - 

screw rotor tip; CL 520 ccw SBR R3516L1 - - 3 

screw rotor tip; CL 520 cw SBR R3517R1 - - 3 

screw rotor tip; CL 520 ccw NBR R3518L1 - - 3 

screw rotor tip; CL 520 cw NBR R3519R1 - - 3 

screw rotor tip; CL 520 ccw EPDM R3520L1 - - 3 

screw rotor tip; CL 520 cw EPDM R3521 R1 - - 3 

screw rotor tip; CL 520 ccw FPM R3522L1 - - 3 

screw rotor tip; CL 520 cw FPM R3523R1 - - 3 

5.3s clamp for screw rotor tip; CL 260 1.0037 Z73402 6 - - 

cotter for Z73402 1.0037 Z73401 6 - - 
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isPare'Pa 
Item 

Ist. CL pu s; version 5 
description 

' 
: quantIty ,. ,:. I 

,material -s, article. 'a 2s© CL 390 4.L520 
5.35 clamp for screw rotor tip; CL 390 1.0037 Z73411 - 6 - 

clamp for screw rotor tip; CL 520 1.0037 Z73421 - - 6 

clamp for screw rotor tip; CL 260 1.4571 Z73432 - 6 - - 

cotter for Z73432 1.0037 Z73431 6 - - 

clamp for screw rotor tip; CL 390 1.4571 Z73441 - 6 - 

clamp for screw rotor tip; CL 520 1.4571 Z73451 - - 6 

5.3t screw for damp; CL 260; M 10 x 50 DIN 912; 12.9 Z73461 6 - - 

screw for clamp; CL 390; M10 x 70 DIN 912; 10.9 Z90009 - 6 - 

screw for damp; CL 520; M10 x 100 DIN 912; 10.9 Z92009 - - 6 

screw for damp; CL 260; M 10 x 50 DIN 912; A4 Z73491 6 - - 

screw for damp; CL 390; M10 x 70 DIN 912; A4 Z90019 - 6 - 

screw for damp; CL 520; M10 x 100 DIN 912; A4 Z92019 - - 6 

5.3u screw for damp; CL 260 -520; M8 x 16 DIN 912; 10.9 Z48205 12 12 12 

screw for damp; CL 260 -520; M8 x 16 DIN 912; A4 Z48206 12 12 12 

5.3v T -plug for screw rotor tip CL 260 PU Z73551 6 - 6 

T -plug for screw rotor tip CL 390 +520 PU Z73552 - 6 6 

T -plug for screw rotor tip CL 390 +520 PTFE Z73561 - 6 6 

T -plug for screw rotor tip CL 260 PTFE Z73562 6 - - 

5.3w spacer sleeve 9,5 mm for screw rotor tip PU Z73571 - - 6 

spacer sleeve 15 mm for screw rotor tip PU Z73572 - 6 - 

6 rotor; 2 -lobe; CL 260 NBR R36000 2 - - 

rotor; 2 -lobe; CL 260 EPDM R36010 2 - - 

rotor; 2 -lobe; CL 260 FPM R36020 2 - - 

rotor; 2 -lobe; CL 390 NBR R36100 - 2 -0 

rotor; 2 -lobe; CL 390 EPDM R36110 - 2 - 

rotor; 2 -lobe; CL 390 FPM R36120 - 2 - 

10 cover liner plate 1.8714 B21101 1 1 1 

cover liner plate 1.4571 B21111 1 1 1 

11 axial casing liner plate 1.7225 B21123 1 1 1 

axial casing liner plate 1.4571 B21133 1 1 1 

12.1 radial casing liners; CL 260 1.8714 A40121 2 - - 

radial casing liners; CL 390 1.8714 A40131 - 2 - 

radial casing liners; CL 520 1.8714 A40141 - - 2 

radial casing liners; CL 260 1.4571 A40151 2 - - 

radial casing liners; CL 390 1.4571 A40161 - 2 - 

radial casing liners; CL 520 1.4571 A40171 - - 2 

12.2 liner damp; CL 260 1.0037 Z80601 4 - - 

liner clamp; CL 390 1.0037 Z80611 - 4 - 

liner clamp; CL 520 1.0037 Z80621 - - 4 

liner clamp; CL 260 1.4571 Z80602 4 - - 

liner clamp; CL 390 1.4571 Z80612 - 4 - 

liner clamp; CL 520 1.4571 Z80622 - - 4 

12.3 socket head cap screw; MIP; M10 x 30 DIN 912 / 10.9 Z93000 - 8 8 

socket head cap screw; MIP; M10 x 30 DIN 912 /A4 Z93100 - 8 8 

socket head cap screw; MIP; M12 x 30 DIN 912 / 10.9 Z49430 4 - - 

socket head cap screw; MIP; M12 x 30 DIN 912 /A4 Z46432 4 - - 

12.4 sealing washer; A 10 x 16 Cu K31309 4 8 8 

sealing washer; A 10 x 16 PTFE K34001 4 8 8 

13 socket head cap screw; M 8 x 25 DIN 912; 10.9 Z39411 20 24 28 

14 hexagon head screw; M12 x 35 DIN 933; 10.9 Z37308 12 12 12 

15 socket head cap screw, M12 x 40 DIN 912; 10.9 Z49501 12 12 12 

17 socket head cap screw, M16 x 40 DIN 6912; 10.9 Z39608 2 2 2 

18 screw stud; M20 x 50 DIN 939; 10.9 Z32211 4 4 4 

ERSA- CL- 1- 6- 01 -E -5 
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19 lifting eye bolt; M20 DIN 580; 10.9 Z37908 1 1 1 

20 cover nut; M20 DIN 582; 10.9 Z31208 4 4 4 

21 dowel pin; 14 x 32 DIN 7979; 10.9 Z33508 2 2 2 

22 dowel pin; 14 x 40 DIN 7979; 10.9 Z33608 2 2 2 

23 countersunk screw; M8 x 16; stainless steel DIN 7991; 10.9 Z73581 4 4 4 

25 stationary holding bush 1.7225 D25003 2 2 2 

stationary holding bush 1.4571 D25013 2 2 2 

26 holding bush with thread 1.7225 D25023 2 2 2 

holding bush with thread 1.4571 D25033 2 2 2 

27 mechanical seal; cast iron; 0 -ring; NBR Duronit/NBR D35008 2 2 2 

mechanical seal; cast iron; O -ring; EPDM Duronit/EPDM D35014 2 2 2 

mechanical seal; cast iron; O -ring; FPM Duronit/FPM D35024 2 2 2 

mechanical seal; cast iron; O -ring; FEP /FPM Duronit/PTFE D35067 2 2 2 

mechanical seal; Sic/Sic; O -ring; NBR Sic,/NBR D35018 2 2 2 

mechanical seal; Sic/Sic; O -ring; EPDM Sic/EPDM D35084 2 2 2 

mechanical seal; Sic/Sic; O -ring; FPM Sic/FPM D35134 2 2 2 

mechanical seal; Sic/Sic; O -ring; FEP /FPM Sic/PTFE D35077 2 2 2 

O-ring; 72,5 x 6.5 NBR 035237 4 4 4 

O-ring; 72,5 x 6.5 EPDM 035247 4 4 4 

O-ring; 72,5 x 6.5 FPM 035257 4 4 4 

O-ring; 72,5 x 6.5 FEP /FPM 035267 4 4 4 

28 O -ring; pump inlet/outlet; 145 x 3.5; CL 260 NBR 025041 2 - - 

O-ring; pump inlet/outlet; 145 x 3.5; CL 260 EPDM 025051 2 - - 

O-ring; pump inlet/outlet; 145 x 3.5; CL 260 FPM 025061 2 - - 

O-ring; pump inlet/outlet; 177 x 3.5; CL 390 NBR 025081 - 2 - 

O-ring; pump inlet/outlet; 177 x 3.5; CL 390 EPDM 025091 - 2 - 

O-ring; pump inlet/outlet; 177 x 3.5; CL 390 FPM 025101 - 2. - 

O-ring; pump inlet/outlet; 210 x 3.5; CL 520 NBR 025271 - - 2 

O-ring; pump inlet/outlet; 210 x 3.5; CL 520 EPDM 025281 - - 2 

O -ring; pump inlet/outlet; 210 x 3.5; CL 520 FPM 025291 - - 2 

29 O -ring; pump casing; 1008 x 9 NBR 025121 1 1 1 

O-ring; pump casing; 1008 x 9 EPDM 025131 1 1 1 

O-ring; pump casing; 1008 x 9 FPM 025141 1 1 1 

30 O -ring; holding bush with thread 73 x 4 NBR 025161 2 2 2 

O-ring; holding bush with thread 73 x 4 EPDM 025171 2 2 2 

O-ring; holding bush with thread 73 x 4 FPM 025181 2 2 2 

O-ring; holding bush with thread 73 x 4 FEP /FPM 025191 2 2 2 

31 O -ring; holding bush; 110 x 3 NBR 035708 2 2 2 

O-ring; holding bush; 110 x 3 EPDM 035724 2 2 2 

O-ring; holding bush; 110 x 3 FPM 035718 2 2 2 

O-ring; holding bush; 110 x 3 FEP /FPM 035747 2 2 2 

32 O -ring; sealing disc 67 x 4 NBR 035808 2 2 2 

O-ring; sealing disc 67 x 4 EPDM 035824 2 2 2 

O-ring; sealing disc 67 x 4 FPM 035818 2 2 2 

O-ring; sealing disc 67 x 4 FEP /FPM 035837 2 2 2 

33 driving shaft; CL 260 1.7225 W30001 1/2 - - 

driving shaft; CL 390 1.7225 W30011 - 1/2 - 

driving shaft; CL 520 1.7225 W30021 - - 1/2 

34 short shaft; CL 260 1.7225 W30031 1 - - 

short shaft; CL 390 1.7225 W30041 - 1 - 

short shaft; CL 520 1.7225 W30051 - - 1 

35 shaft with SAE- profile; CL 390 1.7225 W30071 - 1/2 - 

shaft with SAE -profile; CL 520 1.7225 W30081 - - 1/2 

ERSA- CL- 1- 6- 01 -E -5 
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36 gear wheel with groove linear gear design 1J225 s1220 2 2 2 

37 sealing disc 1.7235 m22051 2 2 2 

sealing disc 1.4571 K22061 2 2 2 

38 oil seal; 60 x 85 x 8 AS NBR 815001 1/2 1/2 1/2 

39 oil seal; 7O"eox1ODUO NBR S15011 2 2 2 

oil seal; 70 x 95 x 10 DUO FPM S15021 2 2 2 

40 cylindrical roller bearing wu2311 o14108 2 2 2 

41 spherical roller bearing 22312 G14304 2 2 2 

42 hardened sleeve; 60 x 70 x 30 DIN 5405 G15051 2 2 2 

43 hardened sleeve; 55 x 60 x 25 DIN 5405 G15061 1/2 1/2 1/2 

44 parallel key; o18x11xss DIN 6885 a39061 2 2 2 

45 parallel key; B 14x9x90 DIN 6885 Z39034 1/2 1/2 1/2 

46 parallel key; B 14x9x57 DIN 6885 Z38081 2 - - 

parallel key B 14x9x108 DIN 6885 Z38081 - 2 - 

parallel key; B 14x9x 58 DIN 6885 Z3900 - - 2 

47 oil sight glass Rr brass Z18508 1 1 1 

48 oil drain plug R 1/2" DIN 908 z18308 2 2 2 

49 breather; n1ûr brass z1e108 1 1 1 

50 stopper B182 PE Z18408 1 1 1 

51 sealing washer; A 21 x 26 Cu KI2408 1 1 1 

52 sealing washer; A 21 x 26 Cu x22408 2 2 2 

53 sealing washer; A 21 x 26 Cu K22408 2 2 2 

55 sealing washer; A 33 x 39 Cu K22108 1 1 1 

56 cinJipJ130 DIN 472 x23101 2 2 2 

57 blanking plug; n1^ DIN 910 Z22815 1 1 1 

58 sealing compound (tube 50 ml) U22308 1 1 1 

59 sealing compound (tube 250 ml) V22208 1 1 1 

80 withdrawal tool for 3-lobe rotor body 1.0037 U22858 1 1 1 

62 special tool for holding bush 1.0037 U22864 1 1 1 

63 sealing washer; A 33 x 39 Klegerit k22208 1 1 1 

64 special tool for mechanical seal 1.0037 u22884 1 1 1 

65 withdrawl tool for 2-lobe rotor body 1.0037 U22818 1 1 1 

67 GewindestiftN0x12 DIN 914 Z41150 4 4 4 
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3 pump casing CL 260; FERROCAST 0.6025 a20001 1 - - 

pump casing CL 390 FERROCAST 0.6025 a20011 - 1 - 

pump casing CL 520 FERROCAST 0.6025 a20021 - - 1 

pump casing CL 260; stainless stee 1.4517 O20031 1 - - 

pump casing CL 390 stainless stee 1.4517 B2004 - 1 - 

pump casing CL 520; stainless stee 1.4517 D20051 - - 1 

pump casing CL 260 MIP; FERROCAST 0.802e g20081 1 - - 

pump casing CL 390; MIP; FERROCAST 0.6025 B20071 - 1 - 

pump casing CL 520; MIP; FERROCAST 0.e025 B20081 - - 1 

pump casing CL 390; MIP; stainless stee 1.4517 B20091 - 1 - 

11 cove line plate 1J225 B21121 1 1 1 

axial casing liner plate; 1.4571 s21131 1 1 1 

25 stathnary holding bush 1.7225 D2500 2 2 2 

stationary holding bush 1.4571 o25011 2 2 2 

26 holding bush with thread 1J225 o2502 2 2 2 

holding bush with thread 1.4571 D25031 2 2 2 

27 mechanical seal; cas imn;Cmng oumnit/waR o25041 2 2 2 

mechanical seal; cast iron; O-ring ounonit/sPmw o25051 2 2 2 

mechanical seal; cast iron; O-ring Dumni0FPm D25061 2 2 2 

mechanical seal; cast iron; O-ring oumniVPTFE O25071 2 2 2 

mechanical seal; Sic/Sic; O-ring Sic/NBR o250e1 2 2 2 

mechanical seal; Sic/Sic; O-ring Sic/EPDM o25091 2 2 2 

mechanical seal; Sic/Sic; O-ring Sic/FPM o2e101 2 2 2 

mechanical seal; Sic/Sic; O-ring Gic/PTFE D25111 2 2 2 

cmno;Voxs.n NBR 025001 4 4 4 

0-ring;00 x6.5 EPDM 025011 4 4 4 

0-rino;00 "6.5 FPM 025021 4 4 4 

0-hng;60 x8.5 FEP/FPM 025031 4 4 4 

31 0-nnu; holding bush; Vux4 NBR 025201 2 2 2 

C^nng; holding bush; 82x4 EPDM 025211 2 2 2 

C^nnm; holding bush; 82x4 FPM 025221 2 2 2 

0-nng; holding bush; 8ux4 FEP/FPM 025231 2 2 2 

. 
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Betriebs- und Wartungsanleitung 
Operating and Maintenance Instruction 
iptice de mise en service et d'entretien 

Block - Stirnradgetriebe 
Unicase Helical Gearboxes 
Monobloc Réducteurs à 
engrenages cylindriques 

B 1010 
09/2000 

(DE)(GB)(FR) 

. s ' 
.t 

Diese Sicherheitshinweise sind aufzubewahren 
These safety instructions must be kept available 
Ces instructions de sécurité doivent être observées 

%etriebebau NORD 
GmbH & Co. KG 

D -22934 Bargteheide P.O.Box 1262, D -22941 Bargteheide Rudolf- Diesel- Straße 1 

Tel. 0- 45 -32 -/ -401 -0 Fax 0- 45 -32 4-401 -253 NORD Internet: http: / /www.nord.com 
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A Warnung 
Es wird vorausgesetzt, daß die 
grundsätzlichen Planungsarbeiten der Anlage 
sowie Transport, Montage, Installation, 
Inbetriebnahme, Wartung und Reparaturen 
von qualifiziertem Personal ausgeführt bzw. 
durch verantwortliche Fachkräfte kontrolliert 
werden. Bei Arbeiten am Getriebemotor muß 
garantiert sein, daß keinerlei Spannung 
anliegt, und dieser gegen Wiedereinschaltung 
gesichert ist. 

A Warnung 
Veränderungen gegenüber dem 
Normalbetrieb (höhere Leistungsaufnahme, 
Temperaturen, Schwingungen, Geräusche 
usw. oder Ansprechen der Überwachungs- 
einrichtungen) lassen vermuten, daß die 
Funktion beeinträchtigt ist. Zur Vermeidung 
von Störungen, die ihrerseits mittelbar oder 
unmittelbar schwere Personen- oder 
Sachschäden bewirken könnten, muß das 
zuständige Wartungspersonal dann 
umgehend verständigt werden. 

A Im Zweifelsfall die entspechenden Betriebs- 
mittel sofort abschalten! 

Aufstellung, Vorbereitung 
- Transportösen am Getriebe sind für das 

Gewicht des Antriebs ausgelegt 
- Fundamente ausreichend bemessen und 

schwingungsfrei ausführen 
- Getriebe oder -motor fest und ohne 

Verspannung montieren 
- ausreichende Belüftung vorsehen 
- serienmäßiges Innengewinde nach DIN -EN 

332 zum Aufziehen von Verbindungs- 
elementen auf die Wellen benutzen 

- Schläge auf die Wellen vermeiden 
(Lagerbeschädigung!) 

- Maschine und Getriebe möglichst mit 
elastischen Kupplungen verbinden 

- vor dem Einschalten Abtriebselemente 
mitziehen bzw. Paßfeder sichern 

- bei Aufsteckgetrieben mit Drehmoment - 
stütze Gummipuffer verwenden 

Elektrischer Anschluß 
- Motoranschluß nach Schaltbild vornehmen 
- Übereinstimmung von Netzspannung und 

Frequenz mit den Typenschild -Daten 
sicherstellen 

- Sichere Schutzleiterverbindung herstellen 
- evtl. falsche Drehrichtung korrigieren durch 

Vertauschen von 2 Phasen 
-Nicht benötigte Kabeleinführungsöffnungen 

und den Kasten selbst staub- und 
wasserdicht verschließen 

- Überbelastung und Phasenausfall durch 
Schutzschalter vorbeugen 

- Einstellen des Motorschutzschalters auf 
Nennstrom 

- Schaltbilder auf der letzten Seite 

Inbetriebnahme 
- bei längeren Lagerzeiten besondere 

Vorkehrungen treffen (siehe Werknormblatt 
"Langzeitlagerung") 

- Lage der Olstandschraube nach 
Bauformtabellen des entsprechenden 
Kataloges feststellen 

- Prüfen des Ölstandes 
- Entfernen des Verschlußstopfens vor 

Inbetriebnahme (Überdruck!), ggf. Druck - 
entlüftungsschraube montieren 

- Normale Erstbefüllung: siehe Schmier - 
stofftabelle 

- Luftgekühlte Motoren sind für Umgebungs- 
temperaturen von - 20 °C bis +40 °C sowie 
Aufstellungshöhen ä 1.000 m über NN 
ausgelegt 

- Der Einsatz im Ex- Bereich ist nicht zulässig, 
sofern nicht ausdrücklich hierfür vorgesehen 

A Caution 
It is presumed that fundamental project work 
as well as all work with regard to transport, 
assembly, installation, starting -up, 
maintenance and repair is performed by 
qualified personnel or supervised by skilled 
labour taking overall responsibility. Make 
absolutely sure that no voltage is applied at all 
while work is being done on the geared motor. 
Drive must also be secured against switching 
on. 

A Caution 
Any deviation from normal operating 
conditions (increased power consumption, 
temperature, vibrations, noise etc.) or warning 
signals by monitoring equipment suggest 
malfunction. Inform the responsible 
maintenance personnel at once to prevent the 
trouble from getting worse and causing, 
directly or indirectly, serious physical injury or 
material damage. 

A In case of doubt disconnect the machine 
immediately! 

Preparing and performing installation 
- Lifting devices on the drive are designed to 

carry the drive weight 
- the foundation (base) should be of adequate 

size and vibration -proof 
- install gear unit or geared motor rigid and 

braceless 
- ensure sufficient ventilation 
-make use of tapped hole (DIN -EN 332) to 

suit fastening to the shaft end 
- avoid shocks on shafts (bearing damage!) 
- preferably use flexible coupling between 

output shaft and driven machine 
- fit output elements to shaft end or secure 

feather key before starting the motor 
- use torque arm with rubber buffer on shaft 

mounting gearboxes 

Connection of motor 
- Connect motor according to diagram 
- make sure that mains voltage /frequency are 

in accordance with nameplate information 
-make secure protective conductor conection 
- if motor is running in reverse direction, 

interchange two phases 
- Close unused cable entrances holes and the 

box itself in a dust- and watertight manner. 
- install protective switches to prevent 

overload and phase failure 
- set motor protection switch to nominal 

current 
- wiring diagrams on the last page 

Starting up 
- in case of long -time storage take special 

precautions (as provided in works standard 
sheet "Extended Storage ") 

- check position of oil -level plug with help of 
mounting position tables in applicable 
catalogue 

- check oil -level 
- prior to starting -up, remove vent plug from 

vent screw if necessary 
-if not specified otherwise, first oil filling as is 

shown in list of lubricants 
- air -cooled motors are designed for ambient 

temperautres between -20 °C and +40 °C and 
for installation at altitudes a 1.000 m above 
M.S.L. 

- Their use in hazardous areas is prohibited 
unless they are expressly intended for such 
use (follow additional instructions) 

A Avertissement 
Il est impératif que les travaux fondamentaux 
de l'installation, ainsi que tous les travaux de 
transport, montage, installation, mise en 
exploitation, entretien et réparation soient 
accomplis par du personnel qualifié et 
contrôlés par des techniciens spécialis 
dans ce domaine. Avant toute intervention 
le motoréducteur, il faut s'assurer que celui -ci 
n'est plus sous tension et que la remise sous 
tension soit interdite. 

A Avertissement 
Si en utilisation normale, des modifications de 
fonctionnement apparaissent telles que 
puissance absorbée trop élevée, température 
élevée, vibrations fortes, bruit intense etc. ou 
en rapport avec les contrôles techniques, cela 
laisse supposer que différentes fonctions de 
l'appareil peuvent être détériorées. Pour éviter 
ensuite des problèmes, qui pourraient 
entraîner de graves accidents corporels ou de 
graves dégats matériels, le personnel 
d'entretien compétent doit immédiatement 
être informé. 

A Si vous êtes dans le doute, coupez 
immédiatement l'alimentation! .. . 

Mise en place, préparation 
- Le matériel utilisé pour la manutention doit 

tenir compte du poids de l'équipement 
- prendre largement les dimensions des 

embases et les réaliser exemptes 
vibrations 

- monter les réducteurs et motoréducteu 
solidement et sans haubanage 

- prévoir une aération suffisante 
- prévoir le taraudage conforme à la norme 

DIN -EN 332 pour monter des 
accouplements sur les arbres d'entrée et de 
sortie 

- éviter de donner des coups sur les arbres 
(cela pourrait détériorer le roulement!) 

- lier autant que possible la machine et le 
réducteur avec des accouplements 
élastiques 

- avant la mise en service, enlever l'élément 
d'accouplement ou /et fixer la clavette 

- utiliser pour l'exécution arbre creux avec 
bras de réaction une butée en caoutchouc 

Branchements électriques 
- brancher le moteur selon le schéma 
- s'assurer que la tension du réseau et la 

fréquence correspondent aux données 
inscrites sur la plaque signalétique 

- Le cable de raccordement doit être protégé 
- corriger un éventuel mauvais sens de 

rotation par une inversion de deux phases 
- Les entrées de câbles non utilisées doivent 

être obturées, la boite elle -même deva 
être fermée de façon à être étanche à l'e 
et à la poussière 

- prévoir une protection électrique contre les 
surcharges, court- circuit et défaut de phases 

- régler la protection électrique suivant 
l'intensité nominale du moteur 

- schéma de branchement à la derniére page 

Mise en fonctionnement 
-si un stockage longue durée du réducteur 

est prévu, il faut prendre les dispositions 
nécessaires (voir spécification "Stockage 
longue durée ") 

- vérifier que la vis de niveau d'huile 
corresponde à la position de montage du 
réducteur (voir catalogue) 

- contrôler le niveau d'huile 
-enlever la mèche de la vis d'évent avant la 

mise en route (pour éviter une surpression) 
ou fixer le clapet d'évent sur le réducteur 

- pour le premier remplissage voir le tableau 
des lubrifiants 

- les moteurs autoventilés sont dimensionnés 
pour des températures ambiantes comprises 
entre -20 °C et +40 °C, ainsi que pour une 
altitude a 1000 mètres au- dessus du niveau 
de la mer 

- Leur utilisation dans des atmosphère 
explosives est interdite, à moins qu'elles n 

soient expressément prévues à cet effet 
(respecter les indications supplémentaires) 
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Wartung 
MOTOR 
- Staubablagerungen entfernen (Überhitzung!) 
-Wälzlager ausbauen, reinigen und einfetten 
- Es ist zu beachten, daß der gesamte Freiraum 

um das Lager ca. 1/3 mit Fett gefüllt ist 
- Schmierstoffsorten siehe unten 

GETRIEBE 
- regelmäßige Ölstandskontrolle 
- Wechseln des Schmierstoffes alle 10.000 

Betriebsstunden oder spätestens nach 2 
Jahren. 

- Doppelte Fristen bei synthetischen Pro -dukten 
-Verkürzung der Schmierstofiwechselinter -valle 

bei extremen Betriebsbedingungen (hohe 
Luftfeuchtigkeit, aggressive Um- gebung und 
hohe Temperaturschwankungen) 

- Verbinden des Schmierstoffwechsels mit 
gründlicher Reinigung des Getriebes 

Maintenance 
MOTOR 
- remove dust deposit (overheating) 
-dismount anti -friction bearings for cleaning and 

refill with grease 
- ensure that the bearing cage is packed to about 

1/3 with grease, distribute evenly 
- select proper type of lubricating grease from 

following table 

GEARBOX 
- regular oit level check 
- change lubricant every 10.000 working hours or 

after two years at the latest. 
- combine the lubricant change with thorough 

cleaning of gear unit 
- lubricant changing intervals will be twice as long 

if synthetic products are used 
- extreme working conditions (high air humidity, 

aggressive media and large temperature 
variations) call for reduced lubricant changing 
intervals 

A Synthetische und mineralische Schmierstoffe A Synthetic and mineral lubricants must not be 
nicht miteinander mischen! Das gilt auch für die mixed either for filling or for disposal! 
Entsorgung der Schmierstoffe! 

Entretien 
DU MOTEUR 
- enlever la poussière du moteur (échauffement) 
- démonter les roulements, les nettoyer et les 

regraisser 
- la cage des roulements doit être remplie au 1/3 

environ 
- lubrifiant voir tableau ci -après 

DU REDUCTEUR 
- vérifier régulièrement le niveau d'huile 
- vidanger le lubrifiant après 10.000 heures de 

fonctionnement ou au plus tard après 2 ans 
d'utilisation. 

- profiter de la vidange pour effectuer un 
nettoyage approfondi du réducteur 

- pour des lubrifiants synthétiques, ce délai peut 
être doublé 

- réduire les intervalles entre les vidanges dans 
des conditions d'utilisation extrêmes 
(hygrométrie élevée, ambiance agressive ou 
variations importantes des températures) 

A Des lubrifiants synthétiques et minéraux ne 
doivent pas étre mélangés! Ceci s'applique 
également pour le retraitement des lubrifiants! 

ÖLFÜLLMENGE [cm3] CAPACITY [cm3] QUANTITE DE LUBRIFIANT [cm3] 

Waagerechte Anordnung 
Horizontal position 
Position horizontale 

Senkrechte Anordnung 
Vertical position 
Position verticale 

Stirnradgetriebe 
einstufig 

B3 

Helical Gearboxes 
single reduction 

Réducteurs à engrenages cylindriques 
à un train d'engrenages 

B6 B7 B8 B5 B51 B 511 B 5111 V1 V3 V5 V6 
SK 11 E 

SK 21 E. 

SK 31 E 

:::SK 41: E 

51 E 

250 350 

600 1.000 

1.100 1.700 

1.700 i:2.600 

2.200 3.400 

350 550 300 

1.000 1:200 500 1:1.00 

1.700 2.200 800 

::;;:::; 
:>.:>::>::»:>:;:;::: 

1.000.. 2;600.. ...::.;; 3.300 
. .:.,..... 

3.400 4.700 1.800 4.100 3.800 

500 ........... 400 ... 400 

900 ::: 900 

1.650 2.000 2.000 

.. . 3:300 > >: 2 800 3,300 

3.800 

300 350. .........: ..: 400 500 

700 1.400 ' 1.000 1:200 

1.100 1.300 2. 300 2. 700 

1.600 :. <:: ::::; 2.600 ̀ : : : : ;;::::: 2,500. 
.. 

2.600 

3.500 4.000 4.400 

Stirnradgetriebe 
zweistufig 

Helical Gearboxes 
double reduction 

Réducteurs à engrenages 
à deux trains d'engrenages 

B3 B6 B7 B8 B5 B51 B 511 B 5111 V1 V3 V5 V6 

;SK :02. 

SK 12 

SK 22 

SK 32 

SK 42 

SK 52 

SK12 
SK 72 

K 82 

SK 92 

SK 102 .. 

150 :. 
: :, 400 :: <;: : 400 

250 500 500 
.:.: 

500 1.350 :`:::::;::::' 1.350 

900 2.000 2.000 

-.1.300 :_;.:3..200 3;200,.: 

2.500 5.100 5.100 

6.500 15:000°; 15.000 

9.000 23.000 23.000 
_._ 

14.000 32.000 mmm 32.000 

25.000 52.000 52.000 

36.000 _ ̀  71.000' . 71.000 

250 

850 350 

2.000 700 

1 300 

4:500Y :' :::>::1:800 

6 800 3 000_ 

13 000' 7 000 

18.000 10.000 

27.000 15.000 

47.000 26.000 

66i000 ,40 .000 

600 500 

600 

2.000 1'550 

3.300 2.400 

4:500:: >: ::: ` 3:700 

6.200 

14.000: 

18.500 

29:000 

47.000 

65000- 

5.600 

16.000 
23.000 

34.500 

52.000 

72.000 '. 

900 850 750 

: 1:800 ;<;:: :1:800. 
3.100 2.900 2.900 2.500 

4:400 4:300 5.800 4:000. _.. ;.. :.. _....... . _.....-----___..._ 

7.400 6.800 6.800 7.000 

18. 500 15. 000 . .16 [ 000 15.000 
_ ..._.. .._ _. .__ .. _ ....._. 

28.000 23.000 26.000 23.000 
_._ _. ._ .___... .__ _ .._ 

45.000 37.000 44.000 35.000 

78.000 73.000 76.000 73.000 .,__..__. 

::104.000 81.000 -102.000-. 79.000 

Stirnradgetriebe 
dreistufig 

Helical Gearboxes 

double reduction 

Réducteurs à engrenages 

à trois trains d'engrenages 

B3 B6 B7 B8 B5 B51 B 511 B 5111 V1 V3 V5 V6 

SK 03 

SK13._ 
SK 23 

SK '33 N 

SK 43 

SK;53.. 

SK 63 

SK ,73 _¡ 

SK 83 

SK93`- 
SK 103 

300 600 

600_ __700. 

1.300 1.600 

1.600 2.300 

_3.000 3.600 

4.500 6.000 

10.000 13.000 

14.000 20.000 

22 000 33.000 

40 000 49.000 

55.000 67.000 

600 800 

700 1.100 

500 900 800 

850 1.200 950 

1.600 2.300 2.500 1.500 2.800 
_._ __. _..... __. __....__.___. 

2.300 ° ,3.200 1.900 3.500 2.600 1 ....___.___ ..,__ 
3.600 5.200 3.500 5.000 4.100 

, .. . 

6.000 .°a.7.700 5.200' . 6.700 

13.000 11.000 11.000 12.000 14.000 ... _ . . . .. ... _._ 

20.000 17.500 14.0Ô0 18.000 20.000 : 

33.000 26 000 23.000 27 000 

-..,...,..: 

. 

49000 44 000 40.000 44 000 

67.000 55.000 55.000 55.000 

800 

950 

2.800 

2.600 

4.100 

6 700 

14.000 

20.000 

34.000 34.000 

49 000 49.000' 

59.000 67.000 

1.100 800 900 1.000 
. _ 

1.200 __.., 1.200 1.200 1.250 

2.800 2.600 2.350 2.400 
__.._ ..__.. __.. 

4.400 3.400 4.200 2.900 __.__.. ...._ 

6100 5.700 6.600 5.600 
. .. . . . _ __...... ... 

8 900 8.400.-_......._....8.700_.._.__ 8.700 

18.000 14.000 16.000 14.500 
_.__. ._._ _.. _ _.. _._. _..._.__.__. 

27.500 22.500 27.000 20.000 

40.000 34.000 37.000 31.000 
°:..._... 

. _. ... T,: 

74:000 70.000 72.000 
_...... _.. 

99.000 78.000 97.000 71.000 

Die Normalbefüllung der Getriebe ist Mineralöl. Synthetisches Öl ist gegen Mehrpreis lieferbar. 
dard lubrificant for the gearboxes is mineral -oil. Synthetic oil is available at a surcharge. 
réducteurs sont remplis d'huile minérale. Ils peuvent être remplis d'huile synthétique contre supplément de prix. 

Hinweis / Remark / Remarque: 
Olfüllmengen sind ca. Angaben. Ölniveau anhand der Olkontrollschrauben prüfen. 
Filling quantities are approx. figures. Oil level must be checked according to oil -level plugs. 
Les quantités d'huiles sont données à titre indicatif. Vérifier la quantité d'huile grâce à la vis de niveau d'huile. 
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BAUFORMEN 
MOUNTING POSITIONS 

POSITIONS DE MONTAGE 

Waagerechte Anordnung 
Horizontal position 

Position horizontale 

ry ...oil)! 
SK 11 E - SK 51 E SK02-SK52 

SK03-SK53 
SK62-SK103 

B 3 

i SK 63 - SK 103 _lrJ r 

° 11101 
T. 

;/////// 

///////Jl/// 

=IIlI SK 
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SK62-SK102 

°'II 1 
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1 1 
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Senkrechte Anordnung 
Vertical position 
Position verticale 

., 
a SK 11 E - SK 51 E SK 02 - SK 03 - 

SK52 ; SK53 
SK 62 - SK 103 

V1 

1.1 
ina 
_ ' ME 

63 - gli 

- .- .= 
==Ii ff .1' : Mr 17 Ì= ° `° C 
' n , I II1 III 

V3 

III , 
Ille .; III e ;1I] 

111111 

MIMI 
.. . ,1>_ 

.=. 
= = I _ 

V5 
_ IMII 

' 
ó 

_ 
SK 63 

v 0 .--. 

-0 
\ : 

, : . . 
_Y_ 

' - 
_Y_ i 

POI 
m III 

- 
[il 

E 
I l 

V6 

, \gl u , , 

Y_ 
. - s 

I `J ti ,v 
0 

[I] Ó 
M/ 

, IN 
IMIP 

Symbole: Entlüftung Ölstand Olablaß 
Symboles: 0 Vent plug . Oil level Drain plug 
Symboles: Event Niveau d'huile Vidange A 

Befestigung 
Mounting surface 
Fixation 

Schaltbilder / Wiring diagrams / Schémas de branchement 

Drehstrom -Motor mit Kurzschlußanker 
Three phase squirrel -cage motor 
Moteur triphasé à cage d'écureuil 

Drehstrom -Motor mit Kurzschlußanker, In Dahlander -Schaltung 
Three phase squirrel -cage motor, Dahiander connection 
Moteur triphasé à cage d'écrureull, couplage Dahlander 

M0 

I) Klemmbrett 
Terminal board 
Plaque à bornes 

II) Schalter 
Switch 
Démarreur 

Drehstrom- Motor, polumschaltbar, zwei getrennte Wicklungen 
Three phase motor, polechanging, two separate windings, two speeds 
Moteur triphasé à commutation de pôles, deux bobinages séparés, deux vitesses 

niedrige - Drehzahl - hohe niedrige - Drehzahl - hohe 
low - speed - high low - speed - high 
inférieure - vitesse - supérieure inférieure - vitesse - supérieure 

SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 72 of 383



www.nord.com 

SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 73 of 383



 

t 
1 

SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 74 of 383



Instruction Manual 
IM /MM /SF_8 

Electromagnetic Flowmeters 

MagMasterrM 

Approved 

Cenelec/ATEX 

SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 75 of 383



ABB 

The Company 
We are 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 UKAS Calibration Laboratory No. 0255 is just one of the ten flow 
calibration plants operated by the Company, and is indicative of our 
dedication to quality and accuracy. 

EN ISO 9001:2000 
B 

Cert. No. 05907 

EN 29001 (ISO 9001) 

RNA e 
l 

s 
rouci estima 

Lenno, Italy - Cert. No. 9/90A 

Sonehouse, U.K. 

Electrical Safety 
This instrument complies with the requirements of CEI /IEC 61010- 1:2001 -2 "Safety requirements for electrical equipment for 
measurement, control, and laboratory use ". If the instrument is used in a manner NOT specified by the Company, the protection 
provided by the instrument may be impaired. 

Symbols 
One or more of the following symbols may appear on the instrument labelling: 

A Warning - Refer to the manual for instructions 

/ \ Caution - Risk of electric shock 

OProtective earth (ground) terminal 

-1- Earth (ground) terminal 

Direct current supply only - - - 

^- Alternating current supply only 

Both direct and alternating current supply 

The equipment is protected through double 
insulation 

- 
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 
the Technical Communications Department. 

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. 

Insertion Probes. 

Approved Versions, including: 

Hazardous area operation. 

HARTTM communication protocol. 

PROFIBUS DP communication protocol. 

Warning. For MagMaster Approved / 
Hazardous Versions read in conjunction 
with IM /MM -BK1. 

Warning. 
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 

>2 x pipe dia. 
1. +. 

minimum 

I-i 

>5 x pipe dia. 

minimum 
I 

Flow Direction 

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 

Fig. 2.14 Temperature Difference 

Fig. 2.15 Shade 
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...2 MECHANICAL INSTALLATION 

2.3 Mechanical Installation 

2.3.1 Transmitters 

162mm (6.35in) 

214mm J J J J J J J 232mm (9.13in) 
(8.43in) (Fixing Centres) 

32mm ` 
(1.26in) 

69mm (2.72in) 
(Fixing Centres) 

3 Fixing Holes, 
6.5mm (1 14in) Diameter 

Allowance for 
cable bends 
200mm (8in) 

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 

Gasket same size as pipe 

Fig. 2.17 Gasket Fitting 

Metal 
face 

Gasket PTFE 

LEA 

<15mm bore sensors 

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 

Fig. 3.1 Pipelines 

Common Ground 
(Plant bonding) 

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 
1 J. 

Common Ground 
(Plant bonding) 

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) 

Grey Coaxial Core (SIG2) 
Inner Conductor (SIG2) 
Inner Insulation (Pink) 
Conductive Layer (Black) 
Primary Screen (DS2) 
Insulation (Grey) 
Foil Secondary Screen 

Ground Wire (ESCREEN) 

Red wire (CD1) 

Optional Steel Wire Armor 
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 
Inches 

3 2 1 0 
i I t t 

I 1 

150 100 Millimetres 50 0 

Gry 

Red' (CDt) ; 

Yellow (CD2) 

White 
Overjacket Armor 

Sheath 

Ground wire sleeved, 
to post. (Ground) 

Fig. 3.4 Cable Preparation 

Screen (652) 
Pink (SIG2) 

Violet (SIG GND) 
Blue (SIG1) 
Screen (DS1) 

6 
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3 ELECTRICAL INSTALLATION... 

3.2.2 Cable (Alternative Type - North American Wiring Practice) 

Grey Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (Pink) 
Conductive Layer (Black) 
Screen 
Insulation (Grey) 
Foil Screen 

White Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (Blue) 
Conductive Layer (Black) 
Screen 
Insulation (White) 
Foil Screen 

Violet 
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 

I I I 1 

100 Millimetres 50 

o 

I 

Red ' 

Grey covered coax 
Inner to SIG2. Screen to Dt2 
Violet to SIG GND ' 

White covered coax 
Inner to SIG1.. Screen to DS1 

Outer Overall screen drain 
Insulation wire to ESCRN 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) 

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 

Fig. 3.8 Conduit Adapters and Cable Glands 

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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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. 

Alternative Terminal Box _ Standard Terminal Box 

Note. If link is fitted, do NOT remove 

Red 
Yellow 

Violet 
Screen 

Blue 

Pink 
Screen 

Grey Coaxial 

White Coaxial 

o 
Yellow /Green 
(if present) 

II 

.- 

i -- --- o- c: 
_.., 

Sleeved Ground 
Wire 

-7 Screen Grey 
-6 Pink coaxial 
-5 Blue -I White 
-4 Screen coaxial -3 Violet 

I HI 
-2 Yellow 
-1 Red 

Fig. 3.10 Sensor Terminal Box Connections (Remote version) 

Sleeved Ground Wire 
and Yellow /Green 
(if present) 
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...3 ELECTRICAL INSTALLATION 

3.3.2 Transmitters (All versions) 

Caution. Unused 
cable entries must 
be blanked with the 
permanent blanking 

[[-4111111111! 

plugs supplied with (Slide 
the transmitters. 

down ill 
Pull out 

ti! 
slightly... 

Remove 
Protection 
Cover 

O 
...and 
slide off 

Fig. 3.11 Transmitter Connection Terminal 

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. 

Terminal Identification 
Each terminal block has two parallel rows of connectors. The corresponding label for each connector is 

printed on the board as shown in fig 3.12. 

u u u u 
& & & & 

u u u u 
& & & 

N ] 4 o a 
N 

8 á a 
¢ m _ - ó á 
O O 

w 

u u u u 
& & 

u u u. 
& & & 

2 

Caution. It is important that all wires are correctly 
connected to their corresponding terminal. 

Fig 3.12 Terminal Identification 

10 
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3 ELECTRICAL INSTALLATION... 

...3.3.2 Transmitters (All versions) 

Drive 
Connections 

Red 
(CD 1) 

Yellow 
(CD 2) 

Violet 

White Coax 
Blue Inner (SIG 1) 

Screen (DS 1) 

Grey Coax 
Pink Inner (SIG 2) 
Screen (DS 2) 

Ground Wire 
(Safety Earth) 

Signal 
Connections 

Fig. 3.13 Sensor Cable Connections at the Transmitter (Remote version) 

North American Wiring Practice 

Drive 
Connection 

Red 
(CD 1) 

Yellow 
(CD 2) 

Ci 

Gnd 
Connection 

White Coax 
Blue Inner (SIG 1) 
Screen (DS 1) 

Grey Coax 
Pink Inner (SIG 2) 
Screen (DS 2) 

Violet (SIG GND) 

Signal 
Connection 

Cable Screen Connections 
Drain Wire (ESCRN) 

Fig. 3.14 Sensor Cable Connections at the Transmitter (North American Wiring Practice) 

11 
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...3 ELECTRICAL INSTALLATION 

3.3.3 Alternate Wiring Configuration 
Some later transmitters have an alternative (plug- and -socket) sensor wiring configuration (see Fig. 3.15) 

This connector may be either an integral part of the termination area or, alternatively, part of the CalMaster 
adapter board. The wiring of both these variants is the same. 

To wire the adaptor plug, carefully pull off the plug from the adaptor board, connect the wires (using a 

screwdriver with a 2.5mm blade to tighten the terminal screws) and replace the plug. 

Op z 
Adaptor Plug -No r T N N 

oocc?cnc?c?co 000u) OCn(70 rrr` 
Yellow 

Red 

i 10 ' Pink 
N Grey 

Blue `ty White t Violet 
Ground Wire III 

O 
J 

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 

3.4 Input/Output Connections 

Caution. 
Refer to SPECIFICATION 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. 

12 
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3 ELECTRICAL INSTALLATION... 

3.4.1 Frequency Outputs - Fig. 3.16 3.4.3 PLC Interface - Fig. 3.18 

Counter/Totalizers 
DC Il 

supply Forward 
l 

Flow 
f - 

, 

234 b 

, FOUT A 

'-- r1T2 -I3'4rSTb. -.Q -. 
and /or '-'- "j- ' F OUT B ' _- 

Reverse Flow 

MagMaster Transmitter 

Electromechanical 
Connections 

Counter/Totalizers 
-®- 

Forward Flow 
IDAALIIfi 
Jl23`r:51pr 

and /or Reverse Flow 

PLSOV 

e 

I 

F OUT A 

Telemetry, Electronic 
Counters etc. 

F OUT B \ 
PLSOV 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

Fig. 3.16 Frequency Output Connections 

3.4.2 Alarm Outputs - Fig. 3.17 

r---- 
DC1 s + 

supply 

Ines' 

LPLC 

I Typicaly 1 k , 1w 
, T 

Fwd +: F OUT A 

{"OFte'v+-0 FOUTB 

PLSOV 

DC common 

PLC - Common -ve 

DC o 'T 

supply 
Fwd - 

E 
E E 

O E 

PLSOV 

PLC - Common +ve 

Fig. 3.18 PLC Interface 

Information. 
Inductive loads may be suppressed by diodes (D) - 1N4004 or similar. 
Inrush currents are limited to 1 Amp by resistor R - e.g. 2752 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. 

DC. 
supply 

and /or 

-- 

Alarm 1 

Alarm 2 

Timer 
Switch 

Relay 

-033- 

MagMaster Transmitter 

b 
I ALARM1 

ALARM2 

Fig. 3.17 Alarm Output Connections 

PLSOV 

mÇ 

E 0 

E 

E 

m 
E 

E 

Relays and Timers 
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...3 ELECTRICAL INSTALLATION 

3.4.4 Contact Input - Fig 3.19 

Switch 

L 

L 

L 

L 

MagMaster Transmitter 

Volt -free Contact 

5V DC supply 

+If -II 

Switch 

PLsoV 

m.nacaa. 

\(CJCJO 
z====7 

EXTVP- 

L 

L 

L 

L 

L 

L 

L 

MagMaster Transmitter 

1777 

Open Collector (or Grounded Contact) 

PLSOV 

EXTVP- 

m 

MagMaster Transmitter 

1777 

Voltage Signal or Logic Signal 

ALARM 2 

EXT I/P + 

EXT VP - 

L 

L 

L 
e 

MagMaster Transmitter 

Using an Alarm for Automatic 
Range Change 

Fig. 3.19 Contact Input Connections 

14 
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3 ELECTRICAL INSTALLATION... 

3.4.5 Current Output - Fig. 3.20 and 3.21 

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. 

JJJ / J J J J J J JJJ J1 / JJ J J 

Al 100.0 'E 

BO LER 0 TEMPERATURE 

7 

1. 

O LE 17fl 

+ve 

HART link 
I MagMaster Transmitter 

I r----ql 
I I 

IC2 
IC. 419 

' I Y 
Common 1 o 

I I I 

I L 

V V V V 
IC+ IC- IC2 IC- 
Normal Alternative l 

HART connections 
where applicable 

IC - 

(DE 

(DE 

(DE 

0E 

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 

Receiver No. 2 - Reverse 

17_/ J. UJ J JJ J J. ( /- / JJ J J1 / 

(IAI 100.0 'E I 

801LER 0 TEMIEßATURf I ,/,,/,/, 
_--_--f___- 

ER 

Reverse +ve + HART 

JJ JJJJJJJJJJJJJJJ/JJJJJJ 

AI 100.0 E 
B01[R 6 TEMPERATURE 

_i. 

OO ®O ©© 
Receiver No. 1 - Forward 

- 

Information. Multidrop 
HART mode cannot be used 
with this configuration. 

I MagMaster Transmitter 

Forward i-ve 

IC2 
IC+ 

Common 
IC - 

IC- IC2 

HART connections 
(where applicable) 

E 

E 

E 

E 

O E 

O E 

O E 

O E 

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 
I- 
Ú 
z 
z0 
U 

RX DATA - 5 

TX +SIG 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 

'777 

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 
O 
U 

RXD 2 3 Red 
TX +SIG - - - - 
RX -SIG TXD 3 2 Blue 
RX +SIG GND 

(linked) 
DTR link 

5 

S (linked) 
4 link 

6 together 

7 

(linked) 
20 link 

6 together 

Yellow 
OVC Green 

- - 
- DSR together - 
- RTS ink 7 link 

8 together 

4 link 

5 together 

- 
- CTS ogether - 

MagMaster 
Transmitter 

r 

m[ 

\TX - SIG - 
RX - SIG 0 [ 

TX + SIG 
RX + SIG 

OVC 

Link 

- 
/777 

Fig. 3.23 RS 423 Connections (Single Ended or RS 232) 

m 
[ 

[ 
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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. 

ABB Limited 

Transmitter Label 
Line (L/L1) to L 

SUPPLY 95V - 240V AC 

Internal ()External 

Neutral (N/L2) to N 

AC power via a suitable 
isolator and fuse 

>4mm' 
( <10 A.W.G.) 
Copper Wire 

Fig. 3.24 Power Supply Connections (AC Version Transmitter) 

Note. On some AC- powered board variants the replaceable cartridge -type line fuse is omitted. 
A thermal solid -state fuse is fitted but may be located elsewhere on the board. 

17 
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...3 ELECTRICAL INSTALLATION 

ABB Limited 

Transmitter Label 

fj1 
Positive to + 

Internal O External 

Negative to - 

DC Supply 

>4mm' 
(<10 A.W.G.) 
Copper Wire 

Fig. 3.25 Power Supply Connections (DC Version Transmitter) 

3.4.8 Profibus Connections 
Refer to the separate manual (IM /MM /PBS) for details. 

18 
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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 button on the keypad 
versions or the remote display, steps the display 
through the following sequence: 

% (Flow Rate % of Range) 

> (Forward flow total value) 

< (Reverse flow total value) 

(Net flow total value) 

Alm (Active alarms) 

Vel (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 button, resets the totaliser 
display, if this facility is enabled. 

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 HARrTM, 

see the main MagMaster manual. 

MagMaster Transmitter 
Local Display Area 

Fig. 4.1 Location of Controls (Non- Keypad Version) 

Magnetic 
Wand 

Magnetic 
Pen 

<UM 

19 
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...4 STARTUP AND OPERATION 

I 2.328 
>435e7 

Lute 

® O 
® Cl 

' . 

MagMaster 

o 
Ltr/s 

>42315 

fl 

o 

Fig. 4.2 Location of Controls (Keypad Versions) 
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APPENDIX A - ENVIRONMENTAL PROTECTION 

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. 

21 
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SPECIFICATION 

Specification - Sensor 
Sizes 

Sizes 
mm (in.) 

Flow Range 

Minimum Maximum* 

m 3/h (US g/min) m 3/h (US g/min) 

15 (0.6) 0.005 (0.021) 6 (28) 

20 (0.8) 0.009 (0.038) 11 (50) 

25 (1) 0.014 (0.059) 17 (77) 

40 (1.6) 0.035 (0.15) 45 (197) 

50 (2) 0.053 (0.23) 71 (311) 

65 (2.5) 0.089 (0.40) 119 (525) 

80 (3) 0.136 (0.59) 181 (796) 

100 (4) 0.21 (0.94) 283 (1243) 

150 (6) 0.47 (2.10) 640 (2797) 

200 (8) 0.84 (3.73) 1130 (4974) 

250 (10) 1.32 (5.83) 1770 (7771) 

300 (12) 1.91 (8.4) 2540 (11190) 

350 (14) 2.60 (11) 3460 (15230) 

400 (16) 3.39 (15) 4520 (19890) 

450 (18) 4.29 (19) 5730 (25180) 

500 (20) 5.3 (23) 7070 (31090 

600 (24) 7.6 (33) 10180 (44760) 

700 (28) 14 (46) 13850 (60920) 

760 (30) 16 (52) 15900 (69930) 

800 (31) 18 (60) 18100 (79560 

900 (35) 23 (75) 22900 (100700) 

1000 (39) 28 (93) 28300 (124300) 

1050 (41) 31 (112) 34200 (150400) 

1200 (47) 41 (134) 40700 (179000) 

1400 (55) 55 (182) 55400 (243700) 

1500 (59) 64 (208) 63600 (279700) 

1600 (63) 72 (238) 72400 (318300) 

1800 (71) 92 (302) 91600 (402800) 

2000 (79) 113 (372) 113100 (497400) 

2200 (87) 136 (451) 137000 (602000) 

Based on 10ms-' (33fts -1), but instrument capability in excess of 

15ms -' (50fts-1) 

22 

Accuracy (under forward flow reference conditions) 

5.0 

4.0 

T 3.0 

e, 2.0 

1.0 

0.20 - 
0.15 

0 

Sizes z 700mm (27 in.) 
z1 mm/s 0.0033ft/s) for velocities 

below 0.4m/s (1.3tt/s) 

Sizes s 600mnm (24 In.) 
vO.75mm/s (0.0025ft/s) tor velocities 

below 0.5nds (t.64ft/s) 

01 02 03 04 05 
Velocity - m/s (ft/s) 

Analog output 

Temperature effect 

Transmitter 

Power supply variation 

Pressure effect 

1 0 15.0 

Additional < t0.008mA 

<t0.08% of reading /10 °C 

Analog output - Additional 

<t0.08% of reading /10 °C 

Negligible 

<0.15% over the operating range of 
the equipment 
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SPECIFICATION... 

...Specification - Sensor 

Wetted Material Electronic Display Unit 
Lining Mounting 

Suitable for potable water and waste water Integral with sensor 
(all materials UKWFBS listed) 

OR Contact factory for non -standard materials 
Remote up to 100m (325 ft) 

Electrodes Longer lengths available on request 

Stainless steel 316 
Contact factory for non -standard materials Housing 

IP65 (NEMA4) 
Flanges 

Glass- loaded polypropylene, polycarbonate window ULVO rated 
Carbon steel 

Pressure limitations 
<600mm as flange rating 

2700mm 6, 10 or 16 bar 

Environmental protection 
IP68 (NEMA6) 

Buriable to 5m (16 ft) depth 

Pressure equipment directive 97/23/EC Power supply* 

Electrical connections 
20mm glands, or accepts 
'/2 in. NPT connections 

Sensor cable 
ABB cable supplied as standard 

Armored version available on request 

This product is applicable in networks for the supply, distribution 
and discharge of water and associated equipment and is therefore 
exempt. 

Conductivity 
25µS /cm 

End connections 
PN6 ANSI B16 -5 Class 150 

PN10 ANSI /AWWA C207 Class B & D 

PN16 AS2129 Table 'C' 

or BS10/AS2129 Table 'D' & 'E' 

Temperature Ranges 

Voltage Type Voltage Range (V) 

Absolute rating 
Frequency (Hz) VA 

AC 85 to 265 47 to 440 <20 

DC 11 to 40 - <20 

'Power supply fu ly isolated 

Liquid Sensing 
Drives output to zero with an empty pipe 

Languages 

Operation in English, French, German, Spanish, Italian, Dutch plus 
others on application 

Process - 70°C (158°F) 

4- -10°C (14°F) 

Ambient 

60 °C (140 °F) 

-4- -20 °C (-4 °F) 

Storage - 75°C (167°C) 

*- -20°C (-4°F) 

23 
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...SPECIFICATION 

Output/Inputs 
Common 

mA 

Forward 

} 
Reverse 

Choice of 

1 

9 alarms -- 
Totalizer reset 
Dual range selection 
Output hold 
Drive to zero 

RS232 
(local only) 

<21 mA, 16V 

<800Hz, <35V open collector 
square wave, or fixed pulse 
width <2.5s, 250mA 

<35V, >250mA open collector 

Contact closure or logic input 

9 -pin D- connector (PC compatible) 

Optional (For blind & 2 -line display units) 

Dual analog (optional) 
Non -active output is 4mA or OmA 

Dual mA 

Profibus DP v0 

HART 

Optional (For keypad units 

Dual mA Dual analog 
Non -active output is 4mA or OmA 

Galvanic isolation to 50V DC between analog pulse /alarm 
and earth /ground 

24 

Mounting 

Pipe Connections 

>5 x pipe dia. >2 x pipe dia. 

minimum minimum 

Flow Direction 
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SPECIFICATION 

Sensor Specification (nominal dimensions) 

15 to 2200mm (0.5 to 84 in.) 

Meter Size 
mm 

Flange Size 
Length A mm (in.) 

Approximate Weight 
kg (lb) Metric Flanges (DN) BSI Flanges (in.) AWWA C207 

Flanges (NPS) 

15 15* 14 '/2 

200 (7.9)* 

7 (15) 20 20* 3/4 3/4 

25 25* 1 1 

40 40* 11/2 

2 

11/2 

2 

9 (20) 

50 50* 10 (23) 

65 65* 21/2 21/2 18 (40) 

80 80* 3 3 18 (40) 

100 100* 4 4 250 (9.8)* 24 (54) 

150 150* 6 6 300 (11.8)* 38 (84) 

200 200 ** 8 8 350 (13.8) ** 37 (81) 

250 250 ** 10 10 450 (17.7) ** 60 (132) 

300 300 ** 12 12 500 (19.7) ** 70 (154) 

350 350 ** 14 14 550 (21.7) ** 100 (220) 

400 400 ** 16 16 600 (23.6) ** 115 (253) 

450 450 ** 18 18 698 (27.5) ** 160 (352) 

500 500 ** 20 20 768 (30.2) ** 217 (455) 

600 600 ** 24 24 918 (36.1) ** 315 (693) 

700 700 * ** 27 28 700 (27.6) * ** 

430 (945) 760 760 * ** 30 30 762 (30) * ** 

800 800 * ** - - 800 (31.5) * ** 

900 900 * ** 36 36 900 (35.4) * ** 540 (1190) 

1000 1000 * ** 39 39 1000 (39.4) * ** 720 (1585) 

1050 1050 * ** 42 42 1067 (42) * ** 880 (1930) 

1200 1200 * ** 48 48 1200 (47.2) * ** 1000 (2160) 

1400 1400 * ** 54 54 1400 (55.1) * ** 1450 (3190) 

1500 1500 * ** 60 60 1524 (59) * ** 1370 (3000) 

1600 1600 * ** 66 66 1600 (63) * ** 2000 (4400) 

1800 1800 * ** 72 72 2250 (88.6) * ** 2400 (5280) 

2000 2000 * ** 78 78 2500 (98.4) * ** 3200 (7040) 

2200 2200 * ** 84 84 2750 (110) * ** 4200 (9300) 

*Tolerance +01-3mm 
* *Tolerance +0 / -5mm 
** *Typical tolerance +0 / -10mm 

SS /MAG/WW Issue 12 
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NOTES 
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NOTES... 
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...NOTES 
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PRODUCTS & CUSTOMER SUPPORT 

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 and Strip Chart Recorders 
Paperless Recorders 
Process Indicators 

Flexible Automation 
Industrial Robots and Robot Systems 

Flow Measurement 
Electromagnetic Flowmeters 
Mass Flow Meters 
Turbine Flowmeters 
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. 

Customer Support 
We provide a comprehensive after sales service via a 
Worldwide Service Organization. Contact one of the 
following offices for details on your nearest Service and 
Repair Centre. 

United Kingdom 
ABB Limited 
Tel: +44 (0)1453 826661 
Fax: +44 (0)1453 829671 

United States of America 
ABB Inc 
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 all storage, installation, operating and 
maintenance records relating to the alleged faulty 
unit. 
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ABB has Sales & Customer Support expertise 
in over 100 countries worldwide 

www.abb.com 

I, ,1 It 
PUMP IP 

ABB Limited ABB Inc. 
Oldends Lane, Stonehouse 125 E. County Line Road 

Gloucestershire Warminster 
GL10 3TA PA 18974 
UK USA 

Tel: +44 (0)1453 826661 Tel: +1 215 674 6000 
Fax: +44 (0)1453 829671 Fax: +1 215 674 7183 

The Company's policy is one of continuous product improvement 

and the right is reserved to modify the information contained 
herein without notice. 

Printed in UK (12.04) 

© ABB 2004 
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Printed Output From File 
"G: \ATAP \INSTRU -1 \INTERS- 1 \QLD \WHELAN 

** Alarm No.2 Menu ** 

-1 \60489186.MAG" Alarm No.2 Idle = 1 

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

File Produced : 26/04/2006 9:36:19 AM Alarm No.2 Fault = 0 

Alarm No.2 Forward = 0 

** Display Menu ** Alarm No.2 Reverse = 1 

Alarm No.2 Cutoff = 0 

Display Mode = 0 Alarm No.2 MtSensor = 0 

Display Resolution = 1 Alarm No.2 Hi = 0 

Alarm No.2 Lo = 0 

** Flow Menu ** Alarm No.2 Analog = 0 

Alarm No.2 Pulse = 0 

Flow Range = 60.00000 
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 

** Alarm Trip Menu 

Alarm Trip Hi = 110 

Alarm Trip Lo = -110 
Alarm Trip Hyst = 1 

Alarm Trip Disp = 0 

** Analog Menu 
** Input Menu 

Input Clr 

Analog FSD = 20 Input Idle = 0 

Analog Zero = 4 

Analog Dir Fwd = 1 ** MtSensor Menu 
Analog Dir Rev = 0 

Analog No. 2 = 100.00000 MtSensor Trip = 50 

** Pulse Menu ** ** Sensor Menu ** 

Pulse Factor = 0.09999 Sensor Number = P/60489/18/6 
Pulse Cutoff = 0 Sensor Tag = 5562918 

Pulse Max = 800 Sensor Size = 200 

Pulse Idle = 1 Sensor FACTOR 1 = 1.48363 
Pulse Size = 0 Sensor FACTOR 2 = 0 

Sensor FACTOR 3 = 5 

** Totaliser Menu ** Sensor FACTOR 4 = 1.00000 

Totaliser Units = Ltr 

Totaliser Multiplier = k 

Totaliser Clear Enab = 0 

** Alarm No.1 Menu ** 

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 

« == END OF FILE = =» 
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Instruction Manual 

FRENIC 5000G 11 S/P11 S 

High -Performance, Low -Noise 

General- Purpose Industrial Machines 
200V Series 

0.2kW /FRN0.2G11S -2JE 
to 90kW /FRN90G11 S -2JE 

400V Series 
0.4kW /FRN0.4G11 S -4JE 
to 220kW /FRN220G11 S -4JE 

RUN 

... 

RUN t: 

S.:7.77.7" 

Inverter 

Fans and Pumps 

200V Series 
5.5kW /FRN5.5P11 S -2JE 
to 110kW /FRN55P11 S -2JE 

400V Series 
5:5kW /FRN5.5P11 S -4JE 
to 280kW /FRN280P11S -4JE 

CAUTION 

Read all operating instructions before 
installing, connecting (wiring), 
operating, servicing, or inspecting the 
inverter. 

Ensure that this instruction manual is 
made available to the final user of the 
inverter. 

Store this manual in a safe, 
convenient location. 

The product is subject to change 
without prior notice. 

Fuji Electric FA Components & Systems Co., Ltd. INR-S147-0592d-E 
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Preface 
Thank you four purchasing our FRENIC5000G11S or FRENIC5000P11S series inverter. This 
product is used to drive a 3 -phase electric motor at variable speed. As incorrect use of this product 
may result in personal injury and /or property damage, read all operating instructions before using. 
As this manual does not cover the use of option cards, etc., refer to relevant manuals for option 
operations. 

Safety Instructions 

Read this manual carefully before installing, connecting (wiring), operating, servicing, or inspecting 
the inverter. 
Familiarize yourself with all safety features before using the inverter. 
In this manual, safety messages are classified as follows: 

AWARNING Improper operation may result in serious personal injury or death. 

LCAUTION Improper operation may result in slight to medium personal injury or property 
damage. 

Situations more serious than those covered by CAUTION will depend on prevailing circumstances. 
Always follow instructions. 

Instructions on use 
OWARNING 

This inverter is designed to drive a 3 -phase induction motor and is not suitable for a single -phase 
motor or others, as fire may result. 

This inverter may not be used (as is) as a component of a life- support system or other medical 
device directly affecting the personal welfare of the user. 
This inverter is manufactured under strict quality control standards. However, safety equipment 
must be installed if the failure of this device may result in personal injury and /or property damage. 
There is a risk of accident. 

Instructions on installation 
OWARNING 

Mount this inverter on an incombustible material such as metal. 
There is a risk of fire 

Do not place combustible or flammable material near this inverter, as fire may result. 

OCAUTION 
Do not hold or carry this inverter by the surface cover. Inverter may be dropped causing injury. 
Ensure that the inverter and heat sink surfaces are kept free of foreign matter (lint, paper dust, small 
chips of wood or metal, and dust), as fire or accident may result. 
Do not install or operate a damaged inverter or an inverter with missing parts, as injury may 
result. 
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Instructions on wirin g 
AWARNING 

Connect the inverter to power via a line- protection molded -case circuit breaker or Fuse, 
as fire may result. 

Always connect a ground wire, as electric shock or fire may result. 
A licensed specialist must perform the wiring works, as electric shock may result. 
Turn off the power before starting the wiring work, as electric shock may result. 
Wire the inverter after installation is complete, as electric shock or injury may occur. 

/!\CAUTION 
Confirm that the phases and rated voltage of this product match those of the AC power supply, 
as injury may result. 
Do not connect the AC power supply to the output terminals (U, V, and W), as injury may result. 
Do not connect a braking resistor directly to the DC terminals (P( +) and N( -)), as fire may result. 
Ensure that the noise generated by the inverter, motor, or wiring does not adversely affect 
peripheral sensors and equipment, as accident may result. 

Instructions on operation 

OWARNING 
Be sure to install the surface cover before turning on the power (closed). Do not remove the cover 
while power to the inverter is turned on. 
Electric shock may occur. 
Do not operate switches with wet hands, as electric shock may result. 
When the retry function is selected, the inverter may restart automatically after tripping. 
(Design the machine to ensure personal safety in the event of restart) 
Accident may result. 

When the torque limiting function is selected, operating conditions may differ from preset conditions 
(acceleration /deceleration time or speed). In this case, personal safety must be assured. 
Accident may result. 

As the STOP key is effective only when a function setting has been established, install an 
emergency switch independently, and when an operation via the external signal terminal is 
selected, the STOP key on the keypad panel will be disabled. 

Accident may result. 
As operations start suddenly if alarm is reset with a running signal input, confirm that no running 
signal is input before resetting alarm. 
Accident may result. 
Do not touch inverter terminals when energized even if inverter has stopped. 
Electric shock may result 

OCAUTION 
Do not start or stop the inverter using the main circuit power. 
Failure may result. 

Do not touch the heat sink or braking resistor because they become very hot. 
Burns may result 

As the inverter can set high speed operation easily, carefully check the performance of motor or 
machine 
before changing speed settings. 
Injury may result. 
Do not use the inverter braking function for mechanical holding. 
Injury may result. 
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Instructions on maintenance, inspection, and replacement 
QWARNING 

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 
QCAUTION 

Treat as industrial waste when disposing it. 
Injury may result. 

Other instructions 
QWARNING 

Never modify the product. 
Electric shock or injury may result. 

Conformity to Low Voltage Directive in Europe 
QCAUTION 

The contact capacity of alarm output for any fault (30A, B, C) and relay signal output (Y5A, Y5C) is 
0.5A at 48V DC. 

The ground terminal ®G 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® G 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 RFÍ 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. 

SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 117 of 383



Conformity to Low Voltage Directive in Europe 
/!CAUTION 

Table 1 -1 Applicable equipment and wire size for main circuit in Europe 

a) 
a) 

> 

ó 

á° 
< B Inverter type 

FuseJMCCB 

current rating IA] 

lightening torque 

[N'm] Recommended wire size [rrm2] 

With 

DCR 

Without 

DCR 

^ 

Ñ 
o 

á 
= a ® G 

H 
g c j 

L1/R,L2/SL3/T 

>- o . 
-+- - á 
n 

-- 

°0 ó 
rl 

c 
Ú 

Wfth 

DCR 

Without 

DCR 

0.2 FRN0.2G11S-2 5 5 

0.4 FRN0.4G11S-2 5 5 1.2 - 
0.75 FRN0.75G11 S-2 5 10 2.5 2.5 2.5 2.5 2.5 

1.5 FRN1.5G11S-2 10 15 (2.5) (2.5) 
2.2 FRN2.2G11S-2 10 15 1.8 

3.7 FRN3.7G11S-2 20 30 4(4) 
5.5 FRN5.5P11S-2 30 40 6(6) 10(10) 4 4 
5.5 FRN5.5G11S-2 
7.5 FRN7.5P11 S-2 40 60 3.5 16 6 6 

7.5 FRN7.5G11S-2 10 (16) 2.5 
11 FRN11P11S-2 50 100 (10) 35 10 10 0.2 
11 FRN11G11S-2 (16) to0.75 

15 FRN15P11S-2 75 125 25 16 16 

ai 15 FRN15G11S-2 5.8 (16) . 18.5 FRN18.5P11-2 100 150 50 3.5 j 18.5 FRN18.5G11S-2 35 (25) 25 25 

°0 22 FRN22P11S-2 100 175 (16) 5.5 
22 FRN22G11S-2 . 35 35 N 1.2 0.7 

a) 30 FRN30P11 S-2 125 225 16 50 25 25 

m 30 FRN30G11S-2 (10) (25) 
á 37 FRN37P115-2 150 300 25 70 35 35 2.5 

M 37 FRN37G11S-2 13.5 (16) (35) 2.5 

45 FRN45P11S-2 175 350 35 70 50 to 50 

45 FRN45G11 S-2 (25) (35) 6 

55 FRN55P11S-2 225 400 50 35X2 70 70 4 
55 FRN55G11 S-2 (25) (35) 

75 FRN75P11S-2 - 35X2 - 35X2 50X2 6 

75 FRN75G11S-2 95(50) 95 
90 FRN90P11S-2 - 50X2 - 50X2 70X2 10 

90 FRN90G11S-2 (50) 

110 FRN110P11S-2 - 27 13.5 70X2 - 70X2 95X2 
, (70) 

Note: The type of wire is 75 °C 600V Grade heat -resistant po yvinyl chlor'de 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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Conformity to Low Voltage Directive in Europe 
/!\CAUTION 

Table 1 -2 Applicable equipment and wire size for main circuit in Europe 

a 
m 
> 

°- 

cf0i ó 
á ó 
< E Inverter type 

- Fuse/IVfCCB 

current rating [A] 

- Tightening torque 
[Wm] Recommended wire size [mm2] 

With 

DCR 

Vlßthout 

DCR 

- 
J m i o 
1 v á 
J D d 

® G 

O I- ° j 

L1/R L2/SL3JT 

I 

DCR >_ 
D 

H 
o 
W 

+ 

á 
d 

;, 
Z 
p 

a 

c 
Ú 

t 

DCR 

0.4 FRN0.4G11S4 5 5 1.2 - 
0.75 FRN0.75G11S4 5 5 

1.5 FRN1.5G11S4 5 10 
2.2 FRN2.2G11 S4 10 15 1.8 2.5 2.5 2.5 2.5 2.5 2.5 
3.7 FRN3.7G11 S4 10 15 ( 2.5 ) ( 2.5 ) 

5.5 FRN5.5P11S-4 15 20 
5.5 FRN5.5G11S-4 
7.5 FRN7.5P11S-4 20 30 3.5 6 

7.5 FRN7.5G11S4 (6) 
11 FRN11 P11 S4 30 40 6 10 4 4 0. 2 

11 FRN11G11S-4 (6) (10) to0.75 
15 FRN15P11S-4 40 50 6 6 

15 FRN15G11S4 5.8 
18.5 FRN18.5P11 40 60 10 16 10 10 

° 18.5 FRN18.5G11S-4 (10) (16) 
22 FRN22P11S-4 50 75 25 

22 FRN22G11S-4 1.2 0.7 (16) 

ñ 30 FRN30P11S4 75 100 16 50 25 25 
co 30 FRN30G11S4 (10) (25) 

37 FRN37P11 S-4 100 125 25 70 35 35 2.5 
37 FRN37G11S-4 13.5 (16) (35) 2.5 
45 FRN45P11S-4 100 150 35 70 50 to 50 
45 FRN45G11 S4 (25) (35) 6 
55 FRN55P11S-4 125 175 50 35X2 70 70 4 
55 FRN55G11S4 (25) (35) 
75 FRN75P11S-4 175 - 35X2 - 35X2 50X2 6 

75 FRN75G11S-4 95(50) 95 
90 FRN90P11S-4 200 - 50X2 - 50X2 70X2 10 

90 FRN90G11S4 (50) 
110 FRN110P11S-4 225 - 27 13.5 70X2 - 70X2 95X2 

110 FRN110G11S-4 (70) 

132 FRN132P11S-4 300 - 70X2 - 95X2 120X2 

132 FRN132G11S-4 (70) 

160 FRN160P11S-4 350 - 120X2 - 120X2 150X2 16 

160 FRN160G11S-4 (120) 

200 FRN200P11S-4 400 - 48 27 150X2 - 185X2 185X2 25 

200, FRN200G11 S4 (150) 

220 FRN220P11S-4 500 - 185X2 - 185X2 185X2 50 

220 FRN220G11S-4 (185) 

280 FRN280P11S-4 600 - 240X2 - 300X2 300X2 

Note: The type of wire is 75 °C 600V Grade heat- res'stant 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. 

e 
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Compliance with UL/cUL standards [Applicable to products with UL/cUL mark] 

OCAUTION 
[CAUTION] Hazard of electrical shock. Disconnect incoming power before working on this control. 
[CAUTION] Dangerous voltage exists until charge lights is off. 
[WARNING] 

More than one live parts inside the inverter. 
Type1 "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. 
A Class 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 Fig.2 -3 -1). 

In case of using auxiliary control -power input (RO,TO), connect it referring to Basic connection 
diagram Fig.2 -3 -1 

Solid state motor overload protection is provided in each model. 

Tightening torque and wire range 

Voltage 
Inverter type 

Required torque 

Nm ry 

Wire range 

] ( 2) 

G11S /P11S 
Main 
terminal 

Auxiliary 
control- 
power 

Control 
L1 /R,L2/S,L3frAW 
U V W 

Auxiliary 
control- 
power 

Control 

3 -phase 
200V 

FRN0.2G1 IS -2 
1.2 - 

0.7 

16 (1.3) 
- 

24 (0.2) 

FRN0.4G11S -2 
FRN0.75G11 S -2 
FRN1.5G11 S -2 

1.8 

1.2 16(1.3) 

FRN2.2G11S -2 14 (2.1) 
FRN3.7G11 S -2 10 (5.3) 
FRN5.5G11 S -2 
FRN5.5.7.5P11S -2 

3.5 

8 (8.4) 

FRN7.5G11S -2 
FRN11P11S -2 

6 (13.3) 

FRN11G11S -2 
FRN15P11S -2 

5.8 

4 (21.2) 
FRN15G11S -2 
FRN18.5P11S -2 

3 (26.7) 

FRN18.5G1IS -2 
FRN22P11 S -2 2 (33.6) 

FRN22G11S -2 1 (42.4) 

3 -phase 
400V 

FRN0.4G11 S-4 
1.2 - 

0.7 

16 (1.3) 
- 

24 (0.2) 

FRN0.75G11 S-4 
FRN1.5G11S -4 

1.8 

1.2 16(1.3) 

FRN2.2G11S-4 
FRN3.7G11S -4 14 (2.1) 
FRN5.5G11S -4 
FRN5.5,7.5P11S-4 

3.5 

12 (3.3) 

FRN7.5G11S -4 
FRN11P11S -4 

10 (5.3) FRN11G11S -4 
FRN15P11S -4 

5.8 
FRN15G11S -4 
FRN18.5P11S -4 8 (8.4) 

FRN18.5G1IS -4 
FRN22P1IS -4 6 (13.3) 

FRN22G11S -4 4 (21.2) 
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Compliance with UL/cUL standards [Applicable to products with UL/cUL mark] 

QCAUTION 

Use the following power supply in the Inverter. 

Inverter type Maximum input voltage Input source current 

FRN0.2G1IS -2 to FRN22G11S -2 

FRN5.5P11S -2 to FRN22P11S -2 

AC240V Not more than 5,000A 

Not more than 20,000A 

FRN0.4G11S -4 to FRN22G11S -4 

FRN5.5P11 S-4 to FRN22P11 S-4 

AC480V Not more than 5,000A 

Not more than 20,000A 

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. 

DCheck the ratings nameplate to confirm that the 
delivered 
product is the ordered one. 
TYPE : Inverter type 

G 1S-4 Power supply voltage system 
:2-- 200V grade. 4 -)400V grade 

Series name:G11S or P11S 
Nominal applied motor:22 -+22kW 
Product type: FRENIC5000 

SOURCE : Power rating 
OUTPUT : Output rating 
MASS : Mass (not indicated for products with 22kW or less) 
SER.No. : Serial number 

a 1 2 3 0001 

/e 
TYPE 

SOURCE 

OUTPUT 

SERAo. 

FRN22G11S-4JE 
3PH 380 -480V 50/60H2 69.3A 

3PH 34kVA 380-460V 0.1-400Hz 45A 

150% lmin 

3Z1234R0001 
Fuji Electric FA Made in Japan 

Ratings nameplate 

Production lot serial number 
Production month: 1 to 9: January to September, 

X: October, Y: November, Z: December 
Production year: Last digit of year (3 --> 2003) 

©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 less) and a terminating resistor (1/2 W, 12052). The 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 

Mounting screws of surface cover 

22kW or less 

Mounting screws of 
surface cover 
(6 screws total) 

Keypad panel 

Intermediate cover 

Lifting holes 
(4 holes total) 

Surface cover 

Ratings nameplate 

Ratings nameplate 

1 -1 

30kW or more 

Note : Attach EN COVER after wiring. And refer to 

the PROCEDURE in EN COVER package with 

inverter package. 
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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). 

Fia.1 -3 -1 Removing the surface cover (for inverter of 22kW or less) 
For the inverter of 30kW or more, remove the six mounting screws of the surface cover, then remove the surface 
cover. 

Mounting screws of surface 
cover (6 positions total) 

Fiq.1 -3 -2 Removing the surface cover (for inverter of 30kW or more) 
(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 

Fiq.1- 3- 3Removinq the keypad pane 
Loosen the mounting screws of the keypad panel and remove usine the finger holds on the keypad panel case. 

Keypad panel case 

o, 

Fiq.1- 3- 4Removinq the keypad panel (for inverter of 30kW or more) 

1 -2 
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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 

Temporary storage of this product must meet those conditions listed in Table 1 -5 -1. 
Table 1 -5 -1 Storace environment 

Item Specifications 
Ambient 

temperature -10 to +50 °C 
Condensation or freezing must not occur as a result of sudden 
temperature changes. 

Storage 
temperature -25 to +65 

Relative humidity 5 to 95% Note2 

Atmosphere Pollution degree 2 

Air pressure Operation /storage : 86 to 106 kPa 
Transport : 70 to 106 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. 
OO Do not place this product directly on a floor. 

To store the product in an extreme environment, pack in vinyl sheet, etc. 
elf the product is stored in a high -humidity environment, insert a drying agent (e.g., silica gel) and 

pack the product in vinyl sheet. 
[ ::/ 

.... [' ;.:.?..:::ï 

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. 

®Electrolytic 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 Operating environment 
Item Specifications 

Location Indoor 
Ambient -10 to +50 °C (For products of 22kW or less, the ventilating covers 

temperature must be removed if ambient temperature exceeds +40 °C) 
Relative 

5 to 95% (No condensation) humidity 
Atmosphere Pollution degree 2 
Air pressure 86 to 106 kPa 

Vibration 3 mm : from 2 to less than 9 Hz , 1 m /s2 : from 9 to less 
than 20 Hz , 1 m /s2 : from 20 to less than 55 Hz , 1 

m /s2 : from 55 to less than 200 Hz 

2 -2 Installation Method 

© 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. 

Left 

Table 2 -1 -2 Output current reduction rate 
based on altitude 

Altitude Output current 
reduction rate 

1000 m or lower 1.00 
1000 -1500m 0.97 
1500 -2000m 0.95 
2000 -2500m 0.91 
2500 -3000m 0.88 

1100mm Top 

Inverter 

4-4 FRN-G11S 
X 

1100mm Bottom 

H 
X 

Right 

22kW or less : 

Gap X can be 0. 
(side -by -side 
installation) 

30kW or more : 

Gap X >= 50 mm 

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. 

OO 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. 

WARNING 
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. 

Internal External ® If two or more inverters must be installed in the same device or 
radiation is radiation (70 %) 

control panel, arrange the units horizontally to minimize the (30 %) 
effect of heat. If two or more inverters must be installed Cooling fan 
vertically, place an insulated plate between the inverters to 
minimize the effect of heat. 

© When shipped from the factory, inverters are internal cooling Heat sink 

type inside panel. An inverter of 22kW or less can be converted 
to an external cooling type simply by adding an optional f T T 
mounting adapter. An inverter of 30kW or more can be Internal air supply External air supply 

converted simply by moving mounting adapter. 
In an external cooling system, a heat sink radiating about 70% of r 
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 (lint,Fig.2-2-2 External coo ing system 
moist dust particles etc.). 

Interna 
fan 

A 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 M6 bracket screws, move the brackets, 
then secure the brackets using the M5 case mounting screws. (The bracket screws are no longer 
required after changing the bracket mounting position.) 

Bracket screws (M6) 

Case mounting screws (M5) 

Quanti ty of mounting screw 
Voltage 
series 

Inverter type Bracket screws 
Case mounting 

screws 

200V 

FRN30G11S -2 to FRN75G11S -2 
FRN30P11 S-2 to FRN90P11 S-2 

5 5 

FRN90G1IS -2 
FRN110P11S -2 

6 6 

400V 

FRN30G11S -4 to FRN160G11S -4 
FRN30P11 S-4 to FRN200P11 S-4 

5 5 

FRN200G11S -4 to FRN220G11S -4 
FRN220P11 S-4 to FRN280P11 S-4 

6 6 

Mounting 
bracket 

Fig.2-2-3 

OO 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. 
® 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. 

OO 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. 

A 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 

Power supply (et) 
3phea 

200 230V 
50/6014 

a 
3pheae 

380 -480V 
50 /60Hx 

Molded case circuit 
breaker 
(MCCE) 

or 
Resid el- current -operated 

protective device 
(ELCE) 

Analog 
input 

(e3) 

Auxiliary control 
power awDN (7) 

Potentiometer (. 

Voltase input 
0 to .IOVDC 

Grounding 

i.+ 

FRENIC5000G11S 11kW or more FRENIC5000G11S 7.5kW or less 
FRENIC5000P11 S 15kW or more 

EXTERNAL BRAKING RESISITOR (02) ("5) 

FRENIC5000P11 S 11 kW or less. 

External braking resistor (DB) 

Bt l 

HR) 

-(P24) BRAKING UNITe5) 

N( -) 

U 

Y 

o(RO) 

o(T0) 

O QG 

Control circuit 

13 

QG @T-iGrouruuóng 

--------- - ----- - ----- ----, 

It is poeabN to input voltage eigrrele 
() to .10V DC or 0 to .5V DC) to 
tansFab(12)- (11] instead of the 
potentiometer 

Analog frequency meter 
0 -60Ha 
FM(a2) 

Curent input I () 
DC4-20mA 

Il (-) 

Digital input 

Diptel frequency meter 
(Pulse counter) 

(n) 

[CI) 

60Hx 

[rMA) IDCO-1oVl 

.0024V 

(PLC) 

I 

RS485 i------ ------ 

30A 

soosi 
30C 

-C. 
-C. 
-C. 

(Y5C> 

Alum relay output 

% 
pl 

J 

Relay output 
( <Y5A) 

<YO 

<Y3> 

<Y2> 

<VI> 

<CME> 

(OX.) o---o--o 

Fig. 2 -3 -1 

2 -4 

Transistor output 

Notes: 
1. Common terminals [11], (CM), 
and <CME> of the control circuit 
insulated independently. 
2. The following options support 

the inverters: 

Inverter 
models 

Item 
FRN30G11S-4 to FRN315G11-4 

Power factor 
correcting DC 
reactor (DCR) 

[55kW or less] 
- Option (separate installation) 
- Remove the jumper between P1 

and P( +) before connecting the 
DCR 
[75kW or more] 
- Provided standard (separate 
installation) 
- Always connect this DCR 

1 Use an inverter with the rated 
voltage matching power supply voltage. 

2 Option. Use as required. 
Use this peripheral device when 

necessary. 
*4 To use the power -factor correcting DCR, 

remove the jumper ( "9) between P1 and 
P( +). For inverters of 75kW or more, the 
jumper is not connected between P1 an 
P( +). 

05 To connect the external braking resistor 
(option), 

- Always use with the braking unit (option) 
( "6). (G11 S: 11 kW or more,) 
- Disconnect the jumper between P( +) and 

DB of the internal resistor (*8). P( +) must 
be insulated from DB. (G11S: 7.5kW or 
less) 

*6 Connect the braking unit (option) to the 
P( +) - N(- ).Connect auxiliary terminals [1] 
and [2] by confirming polarities according to 
the figure. 

*7 This terminal is provided as standard for 
the inverters of 1.5kW or more. 
The inverter can be operated without 
auxiliary control -power input. 
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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. 
RO,TO 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). 

e G inverter ground terminal Grounds the inverter chassis (case) to the earth. 
(1) Main circuit power terminals (L1 /R. L2 /S. L3/T) 
D 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. 
© 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. 

® Do not connect these terminals to a single -phase power supply. 
(2) Inverter output terminal (U, V, W) 
4 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. 
4 Do not connect a phase -advance capacitor or surge absorber to inverter output. 
® 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 long, connect an optional output circuit filter (OFL filter) 

Without output circuit filter connected With output circuit filter connected 

L1 e 
L2 

OFL filter 

L1 Inverter Inverter 

L2 

To drive 
these 
less) 

= 50 m orless 
or less (5.5kW 

more motors, the 
not exceed 
(for 5.5kW or 

(3.7k or less) 
or more) 

total length of cable to 
50 meters (for 3.7kW or 
more). 

5m or less 

400m To drive two or 
the total length 
not exceed 400 

e L1 + L2 
100m 

two or 
motors must 

or 100 meters 

L1 + L2 = 
or less 

more motors via an OFL filter, 
of cable to these motors must 
meters. 

ote: When a motor protective thermal O/L relay is inserted between the inverter and the motor, the 
thermal O/L 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: 
OO Use a well -insulated motor. (Fuji Electric's standard motors are well insulated.) 
® Connect 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). 
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(3) Auxiliary control -power input terminals (RO and TO) 

The inverter operates even if power is not provided 
to these terminals. 
If a protective circuit operates and the magnetic 
contactor on the inverter power side is opened (off), 
the inverter control circuit power, the alarm output 
(30A, B, and C), and the keypad panel display goes 
off. To prevent this, the same AC power as the 
main circuit AC power must be supplied (as auxiliary 
control power) to the auxiliary control -power input 
terminals (RO and TO). 

®To ensure effective noise reduction when using a 

radio noise filter, the output power from the filter 
must go to the . auxiliary control -power input 
terminals. If these terminals are connected to the 
input side of the filter, the noise reduction effect 
deteriorates. 

MCCB 

Power 
supply 

Noise Magnetic 
filter contactor 

um 

oo 
. o s 

P1 P(+) 

Inverter 
control power 

Fig.2 -3 -2 Connecting the auxiliary control -power input terminals 

(4) DC reactor connecting terminals (P1 and P( +)) 
O Before connecting a power- factor correcting DC reactor (optional) 

to these terminals, remove the factory- installed jumper. 
CO 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. 

P1 

Inverter 

DCR 

(5) External braking- resistor connecting terminals (P( +) and DB) Fig. 2 -3 -3 

(G1 1 S: 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. Dc reactor External braking resistor (DB) 

@ Remove the built -in braking resistor from terminals P( +) and (DCR) - o- 

DB. Insulate the resistor -removed terminals with adhesive 
insulation tape, etc. 

O Connect terminals P( +) and DB of the external braking 
resistor to terminals P( +) and DB of the inverter. 

CO The wiring (cables twisted or otherwise) should not exceed 5 i® P( +" ] "DB N(-) 

meters. 

2 (THR 

B 1(P4) 

(6) DC link circuit terminals (P( +) and N( -)) 
The G11S inverter of 11 kW 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 Connect. 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. 

O 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. 

CO 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 

DC reactor 
(DCR) 

DBR 

Fig. 2-3-4 Connection 
(G11S : 7.5kW or less) 

External braking resistor (DB) 

(THR) 

-\A" 

Pl P(+) N(-) 

_1 
(P24) 

Braking unit (BU) 

Fig. 2-3-5 Connection 
(G11S : 11 kW 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: 
© Ground metal frames to a ground terminal (Ground resistance: 1052 or less). 
® 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 listed in Table 2 -3 -2, 
disconnect auxiliary power switching connector CN UX from U1 and connect to U2. For the 
switching method, see Fig. 2 -3 -8 

Table 2 -3 -2 Main circuit power voltage requiring auxiliary power switching connector switching 

Frequency [Hz] 

50 
60 

Power voltage range 
[VAC] 

380 - 398 
380 - 430 

A CAUTION 

Check that the number of phases and rated voltage of this product match those of the AC 
power supply. 
Do not connect 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 N[ -]). 

Fire may result. 

(9) Fan power switching connector (CN RXTX) (for inverter of 30kW or more) 

G11S 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 

MCCB 

Noise filter 

Jumper (not supplied for inverter of 75kW or more) 

Inverter 

Magnetic 

contactor I 
MONTI IM T 

111 0 

LIM 

-X 

Power supply 

30kW or more 

Power supply 

m 

2CN \ 
I \i1 

1 1 

10 

When switched to DC power input mode 

Fig. 2 -3 -6 Fan power switching 

PWM converter 
î a> 

Inverter 

um 
i 

O 

O 

L2/S 

CAR% TX, 

Switch CNRXTX to the ' : ide. 

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 Manual". 
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The switching connectors are mounted on the power PCB 
above the control PCB as shown on the right. 

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. 

Auxiliary control -power 
input terminal 

<Enlarged view of part A> 
I I ICJ 

-o- 

0 a 

e7 4> 
-1=1=11. 

'® Auxiliary power switching 
onnector(CN UX) 

W !" 
Auxiliary power -input switching 
onnector (CN RXTX) 

4530 ein n 
o 

7 nr ñ ñ®I' ü ,, 

A I t I uxi ary con ro -powe 
nputterminal 

FRN30G11S-4 to FRN110G11S-4 

FRN132G11S-4 to FRN220G11S-4 

®E When shipped from the factory, CN UX is connected to the m side 
17. 

1OOOOOOOOE 

®U7-0 ---. 
<Oblique view of part A> 

and CN RXTX is connected to the L1 /R -L3IT side. 

CN UX (red) CN RXTX (red) 

Factory shipment status Connector removal After connector switching. 

CNUX : In this figure the power voltage is 

CNRXTX: 380 to 398V AC, 50 Hz (or 380 
to 430V AC, 60Hz) and the 
inverter is used in DC power 
input mode. 

E 
L1/R-L3/T 

Fig. 2 -3 -8 Power switching connectors (only for 30kW or more) 
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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 

13 Potentiometer power Used for +10V DC power supply for frequency setting POT (variable 
supply resistor of 1 to 5kí2) 

12 Voltage input O 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. 
03 The analog input value from the external circuit is used for 

torque control. (P11S does not support this function.) 
Analog input * Input resistance: 22 kit , 

Cl Current input O 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% 

® The feedback signal for PID control is input. 
© PTC thermistor input 
* It can be used only one terminal "V2" or "C1" alternatively. 
* Input resistance: 25052 

11 Analog input common Common terminal for analog input signals 

FWD Forward operation /stop Used for forward operation (when FWD -CM is on) or deceleration 
command and stop (when FWD -CM is off) 

REV Reverse operation /stop Used for reverse operation (when REV -CM is on) or deceleration 
command and stop (when REV -CM is off) 

X1 Digital input 1 The coast -to -stop command, external alarm, alarm reset, multistep 

X2 Digital input 2 frequency selection, and other functions (from an external circuit) 
"Setting 

X3 Digital input 3 
can be assigned to terminals X1 to X9. For details, see the 
Terminal Functions E01 to E09" in Section 5.2, "Details of Each 

X4 Digital input 4 Function." <Specifications of digital input circuit> 
X5 Digital input 5 * Item rm typ. max 
X6 Digital input 6 Operating ON level 2V - 2V 

X7 Digital input 7 voltage OFF level 22V 24V 27V 

X8 Digital input 8 Operating current at ON level - 32m4 4.5mA 

Digital input X9 Digital input 9 
Allowable leakage current at OFF level - - 0.5mA 

+24v 

V I 
PLC ® 

6. ók 4 111 1 
FWD, REV 0 
X1 -X9 

CM Q v 

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. 

FMA Analog monitor Outputs monitor signal using analog DC voltage 0 to +10V DC. 

(11: The meaning of this signal is one of the following: 

Common - Output frequency (before slip compensation) - Power consumption 

terminal) - Output frequency (after slip compensation) - PID feedback value 
Analog output - Output current - PG feedback value 

- Output voltage - DC link circuit voltage 
- Output torque - Universal AO 
- Load factor 
* Connectable impedance: 5kí2 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. 

. 

Transistor 
output 

Y1 Transistor output 1 A 
warning 
transistor 
Terminal 
Function." 

" 

running signal, frequency equivalence signal, overload early 
signal, and other signals from the inverter are output 

output) to arbitrary ports. For details, see "Setting 
Functions E20 to E23" in Section 5.2, "Details of Each 

< Specifications of transistor output circuit> 

(as 
the 

Y2 Transistor output 2 

Y3 Transistor output 3 

Y4 Transistor output 4 Item min typ. nec 
Operating 
voltage 

ON level - 2V 3V 
OFF level - 24V 27V 

Maximum load current at ON level - - 50mA 
Leakage current at OFF level - - 0.1mA 

Y1 -Y4 

CME 

0 
I 

23 -30V "NIS. I 
di 0 

CME Transistor output 
common 

Common terminal for transistor output signals 
This terminal is insulated from terminals [CM] and [11]. 

Relay output 

30A,30B, 
30C 

Alarm output for any fault If the inverter is stopped by an alarm (protective function), the alarm 
signal is output from the relay contact output terminal (1 SPDT). 
Contact rating: 48V DC, 0.5A 
An excitation mode (excitation at alarm occurrence or at normal 
operation) can be selected. 

Y5A,Y5C Multipurpose -signal relay 
output 

These signals can be output similar to the Y1 to Y4 signals above. 
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. 

Communication 

DX +,DX- RS485 communication 
input- output 

Input -output signal terminals for RS485 communication. UP to 31 
inverters can be connected using the daisy chain method. 

SD Communication -cable 
shield connection terminal 

Terminal for connecting the shield of a cable. The terminal is 
electrically floating. 

(1) Analog input terminals (13, 12, V2,C1, and 11) 
OO These 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 [11]. 

OO 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 [11]. 

OO 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. 

2-11 

VR 
1kb9á2 

Shielded wires 

Fig. 2-3 -9 

Same -phase 
through -connection 
or multiple winding 
(2 or 3 times) 

0.022uF Ferrite cor 

50V 

Inverter 

13 

12 

11 

12 Inverter 

11 

Fig. 2 -3 -10 Example of noise prevention 
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(2) Digital input terminals (FWD, REV, X1 to X9 and CM) 
© 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. 

® 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 Inverter 

PLC 

nl i0-1_ 
jFwc REV,.. re24 

T 

I 

M OJ J 
Fig. 2 -3 -11 

Connection for External power supply 

(4) Others 
OO To prevent a malfunction as a result of noise, control terminal, cables must be placed as far as 

possible from the main circuit cables. 
© 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. 

A 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 

A 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 (inverter of 30kW or more) 
© Pull out the control circuit wiring along the left panel as shown in Fig. 2 -3 -12. 
© 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. 
OO 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 

Left panel 

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 
(30 kW or more) 
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2 -3-4 Terminal arrangement 
(1)Main circuit terminals 
FRN0.2 to 0.75G11S -2 
FRN0.4 to 0.75G1IS -4 Screw size M3.5 

L1/RIL2/SIL3/TI DB I P1 IP(+)I N(-)I U1 W 

0G Screw size M3.5 

FRN75G11 S-2/FRN90P11 S-2 

RO TO 
Screw size M4 

IL1/RIIL2/SIIL3/TI I P1 
I 

G G Screw size G: M10 
other terminals : M12 

FRN1.5 to 3.7G11S-2 
FRN1.5 to 3.7G11S-2 

Screw size M3.5 
RO TO 

L1/RIL2/SIL3/TI DB 
I 

P1 IP+)I N(-)I U 
I V 

I 
I I 

®G 

Screw size M4 

FRN90G11 S -2/ FRN110P11 S -2 
FRN132 to 220G11S- 4/FRN160 to 280P11S -4 

Screw size M4 
RO 

L1/R 

TO 

IL2/SI IL3/T 

G 

o 

U 

P1 

V 
I 

IP(+) IN(-) 
Screw size G: M10 

other terminals : M12 

FRN5.5 to 7.5G11S-2/ FRN5.5 to 11P11S-2 
FRN5.5 to 7.5G11S-4/ FRN5.5 to 11 P11S-4 

RO I TO Screw size M3.5 

L1/RIL2/SIL3/TI DB I P1 I P(+)I N(-) UIVIW 
®G 

Screw size M5 
0G 

FRN11 to 22G11 S-2 / FRN15 to 22P11 S-2 
FRN11 to 22G11S-4 / FRN15 to 22P11S-4 

ROITO Screw size M3.5 

L1/R L2/S L3/T P1 P(+) N(-) U V W 

Screw size M6 

FRN30G11S-2/ FRN30 to 37P11S-2 
FRN30 to 55G11 S-4/ FRN30 to 75P11 S-4 

Screw size M4 

L1/R 

J RO 

L2/S 

TO U V W 
L3/T P1 P(+) N(-) 

G 

o Screw size M8 

FRN37 to 55G11S -2/ FRN45 to 75P11S -2 
FRN75 to 110G11S- 4 /FRN90 to 132P11S -4 

Screw size M4 

RO TO U V W 
L1/R L2/S L3/T P1 P( N (-) 

G 

o 
G 

o Screw size G: M8 
other terminals: M10 

(2) Control circuit terminals 

2 -13 

30C 

30B 
30A 

Y5C 
Y5A 

Y4 
CMY 

Y2 
Y3 

11 
Y1 

12 
Cl 

13 
FMA 

V2 
FMP 

CM 
PLC 

CM 
X1 

FWD 
X2 

REV 
X3 

P24 
X4 

P24 
X5 

DX - 
X6 

DX + 
X7 

SD 
X8 

X9 
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2 -3 -5 Applicable equipment and wire size for main circuit 

Fuse/MCCB 
current rating 

Tightening torque 
[Wm 

Recommended wire size [mm2] 

a) ó [q] 

Z.3 ó L1/R,L2/SL3/T 
° > a ó With Without J z H ° With Without 

® G 
H á m 

ó 
< E Inverter type DCR DCR vi ó 0G o ó DCR DCR ? 

= 

ó 
M 

' 
d 

g ó a >- o 
ä 

U a 
0.2 FRN0.2G11S-2 5 5 

0.4 FRN0.4G11S-2 5 5 1.2 - - 

0.75 FRN0.75G11S-2 5 10 

1.5 FRN1.5G11S-2 ' 10 15 2 2 2 2 2 2 

2.2 FRN2.2G 11 S-2 10 20 1.8 

3.7 FRN3.7G11S-2 20 30 3.5 
E 
a> 5.5 FRN5.5P11S-2 30 40 

V) >, 
u) 

5.5 FRN5.5G11S-2 
FRN7.5P11S-2 3.5 

5.5 
3.5 2 

3.5 0. 2 

to 0.75 7.5 40 60 

0 > 7.5 FRN7.5G11S-2 1.2 0.7 3.5 8 3.5 5.5 

0 N 11 FRN11P11S-2 50 100 5.5 

a) 
11 FRN11G11S-2 5.5 14 5.5 8 

15 75 125 
m 

FRN15P11S-2 8 

15 FRN15G11S-2 á 5.8 8 22 14 
cv) 18.5 FRN18.5P11S-2 100 150 8 3.5 

18.5 FRN18.5G11S-2 14 38 14 22 

22 FRN22P11S-2 100 175 22 5.5 

22 FRN22G11S-2 

0.4 FRN0.4G11S-4 5 5 1.2 - - 

0.75 FRN0.75G11S-4 5 5 

E 1.5 FRN1.5G11S-4 5 10 

:? 2.2 FRN2.2G11S-4 10 15 1.8 2 2 2 2 2 2 2 . 3.7 FRN3.7G11S-4 10 15 

> 5.5 FRN5.5P11S-4 15 20 
0 5.5 FRN5.5G11S-4 

7.5 FRN7.5P11S-4 20 30 3.5 3.5 0. 2 

a) 7.5 FRN7.5G11S-4 1.2 0.7 to 0.75 
cu) o s 
ca á 

FRN11P11S-4 11 30 40 5.5 3.5 

11 FRN11G11S-4 
15 FRN15P11S-4 40 50 3.5 8 3.5 3.5 5.5 

15 FRN15G11S-4 5.8 

18.5 FRN18.5P11S-4 40 60 

18.5 FRN18.5G11S-4 5.5 14 5.5 5.5 8 

22 FRN22P11S-4 50 75 

22 FRN22G11S-4 8 

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. 

2 -14 
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3. Operation 
3 -1 Inspection and Preparation before Operation 
Check the following before operation: 
© 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 . 

® 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 l 

Inverter 

OG, L1/R, L2J5, L3?, U, V, W 

Power 

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 

Motor 

Fig. 3 -1 -1 Inverter connection 

SH1FT 
%ÿ. 

4,r .:.,. ,z vay i 

...y.414001g1;1404.-4.7". , MEN 

Fig. 3 -1 -2 

3 -2 Operation Method Display on keypad panel at power -on 

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. 
4 Turn power on and confirm that frequency display 0.00 

Hz is blinking on the LED monitor. 
® Set the frequency to about 5Hz using El key. 
® To start the run, press fwo key (for forward rotation) or 

EMI key (for reverse rotation). To stop, press STOP key. 
® Check the following items : 

a. Is the rotating direction correct ? Operation 
using 

b. Is the rotation smooth? (no buzzing or abnormal vibration) s gnalextemal 
c. Is acceleration and deceleration smooth? terminals 

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. 

Table 3 -2 -1 General operation methods 
Operation 
command 

Operation 
command 

Operation 
using keypad 
panel 

Frequency setting 

Keys on keypad 
panel . 

STOP 

O 
Freq. Setting POT(VR), 
analog voltage, 
analog current 

Contact input 
(switch) 
Temtinals 
FWD-CM and 
REV-CM 

3 -1 
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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 

RUN' 
PRGIF'RG MENU s F'DLED_GH I FT 

r5 .109/ NORMAL- 

L.-7-.1VuMioca. 

Control keys (valid during keypad panel operation): 

Used for inverter run and stop 

FED 

REV 

STOP 

: Forward operation command 

: Reverse operation command 

: Stop command 

Operation keys: 
Used for screen switching, data change, 
frequency setting, etc. 

Table 4 -1 -1 

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 A 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 
STOP: Stop 

Displays the selected operation mode: 
REM: Terminal block LOC: Keypad panel 
COMM: Communication terminal 
JOG: Jogging mode 

The symbol V indicates there is a lower 
screen not currently displayed. 

RUN LED : 

Indicates that an 
by pressing the 

operation command was input 
FWD or REV key. 

Functions of operation keys 
Operation key Main function 

Used to switch the current screen to the menu screen or switch to the initial screen in the operation /trip 

mode. 
PRG 

Used to switch the LED monitor or to determine the entered frequency, function code, or data. FUNC 
DATA 

Used to change data, move the cursor up or down, or scroll the screen n 

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. 
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). 
RESET 

Used to switch normal operation mode to jogging operation mode or vice versa. The selected mode is 

displayed on the LCD monitor. 
STOP n 

+ 
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 

4 -1 
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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: 

60.00 
I 

Ogeratiqn made 

i 

60.00 
I 

FUNC 60.00 I FUNC 60.00 I 
DATA 

ProCiritrn menu 
DATA 

SugglBrnentary . 

scx+een. 

, 

Scxerr iiu each 
RESET tffeti2ti 

PRG 

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 

i 60.00 
I 

Ogsratian r 5/ 

Alarm is 
activated 

: Keypad panel operating system during normal operation 

Alarm reset processing (including) . 

FUNC 

Prooram menu 
DATA 

Alarm 
I 

FUNC 
DATA 

Alarm I 

Sucniementar 
mama 

PRG 

FUNC 
DATA 

RESET 

4 -2 
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Table 4 -2 -1 Overview of contents displayed 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 ill and can be selected. 
Selecting the desired function from the list and pressing 

F displays the screen 
of the selected function. The following functions are aval able 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 I/O 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 1 

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 occurred alarms 
and alarm history. Selecting the alarm and pressing FUNC , 

displays the contents of alarm as troubleshooting. DATA 

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 Supplementar 
y screen 

Functions not completed (e.g., modifying function data, displaying alarm factors) 
on individual function screens are displayed on the supplementary screen. 

4 -3 
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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) 

60.00 

STOP 
PRG * PRG 
MENU 
F/D *LED SHIFT 

2) Bar graph (E45 =1) 

I 60.00 

60.00 

RUNFWD 

PRG * PRG 
MENU 
F/D *LED SHIFT 

Rotating direction (no operation command, blank, yes: FWD/REV) 

Operating status (no operation command, STOP, yes: RUN) 

I Hz Output frequency (maximum frequency at full- scale) - I I A Output current (200% of inverter rating at full- scale) 
Torque calculation value (200% of motor rating at full -scale) W % - 

Fout/lout/TRQ 

4 -3 -2 Setting digital frequency 
On the operation mode screen, press 0 or 0 to display the set frequency on the LED. Data is 
initially incremented and decremented in the smallest possible unit. Holding down 0 or 0 
increases or decreases the speed of increment or decrement. The digit to change data can be selected 
using ST and then data can be set directly. To save the frequency settings, press 
Press RESET and PRG 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). . 

FUNC 
DATA 

1) Digital (keypad panel) 

I 60.00 

RUN 111E1 
PRG * PRG - 
MENU 
F/D *LED SHIFT 

settings (F01 =0 or C30 =0) 

I 60.00 I 

<DIG.SET Hz> 
LOCAL 

50 -400 
F/D =DATA SET 

2) Other than digital setting 

60.00 

RUN 
PRG =PRG MENU 
F/D *LED SHIFT 

60.00 411- 
<REMOTE REF> 

12+V1 4 

F/D *DATA SET 

56.89 - Frequency setting value 

Screen explanation <DIG.SET Hz> 
LOCAL 

50 -400 
F/D *DATA SET 

4- Present frequency setting mode 

Frequency setting range 

Operations guide 

STORING.. . 

Frequency setting value 

Screen explanation 

Present frequency setting mode 

Operation guide 

4 -4 

When FUNC 
DA1A 

pressed and writing data 
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4 -3 -3 Switching the LED monitor 
On the normal operation, press to switch to LED monitor display. 
When power is turned on, the mont or contents set by the function (E43) are displayed on the LED. 

FUNC 
DALA 

E43 

\ When stopping 
(E44 = 1) 

When running 
(E44 =0,1) 

Unit Remarks 

(E44 = 0) 

0 Setting frequency Output frequency 1 (before slip compensation) Hz 

1 Setting frequency Output frequency 2 (after slip compensation) 

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 Line speed setting 

value 
Line speed m /min. 

7 Load rotatión 
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 0 or 0 to select an item, then press FUNC to display the next screen. 

1.DATA SETTING 
2.DATA CHECK 
3.OPR MNTR 
4.1/O CHECK 
5.MAINTENANC 
6.LOAD FCTR 
7.ALM INF 
8.ALM CAUSE 
9.DATA COPY 

Display 
4.1/O CHECK 
5.MAINTENANC 
6.LOAD FCTR 
7.ALM INF 

4 -3 -5 Setting function data 
On the "program menu" screen, select "1. Data Setting" then the "Function Select" screen appears 
with function codés and names on it. Select the desired function. 

60.00 

RUN 
PRG *PRG MENU 
F/D =LED SHIFT 

PRG 60.00 
FUNC 
DATA' 60.00 

FUNC 
DATA' 60.00 

1.DATA SETTING F00 DATA PRTC F01 FREQ COM 1 

2.DATA CHECK FREQ COM 1 

3.OPR MNTR PR METHOD 
4.1/0 CHECK MAX Hz -1 0-11 

Data setting range Data Function code Function name 
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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 

1301 - P09 Motor Parameters 
H03 - H39 High Performance Functions 
A01 - A18 Alternative Motor Parameters 
001 - o29 Optional Functions Can be selected only with an option connected 

To scroll "Function Select" screen rapidly , use 
unit grouped by alphabet. 

DATA PRTC DATA PRTC 
F01 FREQ CMD 1 FREQ CMD 1 

F02 OPR METHOD PPR METHOD 
F03 MAX Hz -1 F03 MAX Hz -1 

+ 0 or +0 to move the screen in a 

+ 0 
LIP COMP2 

DATA PRTC 
DATA PRTC 
PR METHOD 

Select the desired function and press 
F 

to switch to the "data setting" screen. trATX 

On the "data setting" screen, the data values on the LCD can be increased or decreased in the smallest 
possible unit by pressing 0 or 0 . Holding down 0 or 0 expands the rate of change, 
thereby enabling values to be modified more rapidly. Otherwise, select the digit to be modified using m 
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 FUNC RESET 

P P DATA 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 

F 

. 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. 

4 -6 
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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 

RUN Fw° 

PRG *PRG MENU 
F/D *LED SHIFT 

60.00 

1.DATA SETTING 
2.DATA CHECK 
3.OPR MNTR 
4.1/0 CHECK 

FUNC 
DA 

60.00 

F01 

F03 

FUNC 
DATA 

Function code Data chan ed from initial value 

60.00 

F00 DATA PRTC 

0 -1 

Data 

FUNC 

Select the desired function and press DAM to check the function data. By pressing 
switches to the "Data setting" screen, to modify data. 

FUNC 
DAI A , the screen 

4 -3 -7 Monitoring operating status 
On the "Program menu" screen, select "3. OPR MNTR" to display the present operating status of 
inverter. Use Ill and 0 to switch between the four operation monitor screens. 

60.00 

RUNFWD 

PRG *PRG MENU 
F /DLED SHIFT 

I 60.00 

SYN =xxxxxx 

LOD =xxxxxx 

LIN =xxxxxx 

lEI 
60.00 

SV =xxxxx 
PV =xxxxx 
TLD= xxx% 
TLB= xxx% 

60.00 
60.00 

Fout= 

lout= 

Vout= 

TRQ 

xxxx.xHz 
1.DATA SETTING 
2.DATA CHECK 
3.0PR MNTR 
4.1/0 CHECK 

FUNC 
DATA- x_xxA 

xxxV 

= xxx% 

- Output frequency - Output current 4- Output voltage - Torque calculation method 

Synchronous rotation 
4-speed (r /min) 

4--- Load speed (r /min) 

4- Line speed (m /min.) 

¿rl 
I 60.00 

Fref=xxxx.xHz 
xxx xx xx xx 

4- PID setting value 

4- PID feedback value 

4- Driving torque limiting setting value 

4- Braking torque limiting setting 

4 -7 

- 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. I/O Check" to display analog and digital input/output signal 
status for the inverter and options. Use 0 and Q to switch between the seven screens of data. 

I 60.00 60.00 

RUNAND 

PRG >PRG MENU 
F/D *LED SHIFT 

60.00 

0Y1 0Y5 
OY2 

0Y3 
01'4 

I Ell 
60.00 

12=txx.xV 
22=txx.xV 
32=txx.xV 
C1= xx.xmA 

60.00 

P1=txxxxx0p/s 
Z1= xxxp/s 
P2=txxxxx0p/s 
Z2= ocp/s 

60.00 :tR:'?,..' 
:.".\ .. \\: á 

1.DATA SETTING FUNC REM I X2 OX6 
12.DATA CHECK DATA 

IFWD 11X3 OX7 
3.OPR MNTR OREV 0X4 0X8 :Signal OFF, :Signal ON -- 
4.1/0 CHECK OX1 0X5 0X9 

putputtereiOr[ Atet;E4) 60.00 rlp tèìsi stat*', 
{via cOtiìl,ntotionY.... 

:Signal OFF, :Signal ON 

COMM X2 
OFWD 0X3 
OREV 11X4 

11X1 0X5 

0X6 
0X7 
0X8 
0X9 

:Signal OFF, :Signal ON -- i .:;:.::.:'.x:. ,.. _'-0 

4- Terminal 12 input voltage Ili 
4_ Terminal 22 input voltage_ 

(AIO option) 
4-Terminal 32 input voltage 

(AIO option) ~ Terminal Cl input current 

yt, ... 

i@;C:'.".\\:W.+Ck. ...e. a 

Master -side NB phase 
4x frequency 

Master -side Z phase 
frequency 

Slave -side A/B phase 
4x freauencv 

Slave -side Z phase 
frequency 

f- 

4 -8 

60.00 

FMA=xx.xV 
FMP=xx.xV 
FMP=xxxxp/s 
AM =xx.xV 

lv 
60.00 

Dl=xxxxH 
DO= xxH 

' 

4- FMA output voltage 

4- FMP output voltage 

FMP output frequency 

4- AM output voltage 
(AIO option) 

4 Digital input terminal 
(HEX indication) 

vN 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. 

60.00 I 

RUN° 
PRGPRG MENU 
F/D *LED SHIFT 

I 60.00 
TCAP=xxxxxh 

(61000h) 
TFAN=xxxxxh 

(25000h) 

60.00 60.00 

TIME=xxxxxh 
EDC 

1.DATA SETTING 
2.DATA CHECK 

FUNC 
DATA- = xxxV 

3.OPR MNTR TMPI= xócx°C 
4.1/0 CHECK TMPF= xxxx°C f 
5.MAINTENANC 

Capacitor on PC board 

4- accumulation time 
( ) : Judgment level. 

v 

60.00 

NRK=xxxxx 
NRR=xxxxx 
NRO=xxxxx 

4- 
Cooling fan operating time 
( ) : Judgment level. 

4- No. of communication 
errors: keypad panel 

No. of communication 
errors: RS-485 

No. of communication 
errors: option 

_ F- 

4 -9 

60.00 
Imax= x.xxA 
CAP =xxx.x% 

60.00 

INV = Hxxxxx 
KEYPAD = Kxxxxx 
OPTI ON= Pxxxxx 

Cumulative operating time 
DC link circuit voltage 

Maximum temperature inside inverter 
(Maximum value in hour units) 
Maximum temperature of heat sink 
(Maximum value in hour units) 

f- Maximum current (mis) 
(Maximum value in hour units) 

Main capacitor capacity 

ROM version: inverter 
(30kW or more: Hxxxxx 
22kW or less: Sxxxxx) 4- ROM version: keypad panel 4- ROM version: option 
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4 -3 -10 Load rate measurement 
On the "Program menu" screen, select "6. Load Rate Measurement ". 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 

RUN FWD gig 
PRG *PRG MENU 
F/DLED SHIFT 

60.00 

T= 15s 
max = 0.00A 

lave = 0.00A 
BPave= 0.0% 

1 

60.00 

T=360 1s 
[max =56.4A 
lave = 23.5A 
BPave= 10.4% 

I 60.00 

1.DATA SETTING 
2.DATA CHECK 
3.OPR MNTR 
4.1/O CHECK 

5.MENTENANC 
16.LOAD FCTR 

FUNC 
DATA 

;tak>`ÏCtiil$Ï ;1ï:ti': <: 
........... .........................:,:. 

Displays the remaining 
measuring time, when 
reaches zero, ends the 
measurement. 

FUNC 
DATA" 

Display returns to initial values. 

Maximum current 
Average current 
Average breaking power 
(Motor rated output/100 %a) 

4 -10 

60.00 

T =3601 
Imax = 0.00A 
lave = 0.00A 
BPave= 0.0% 

1 

60.00 

T= 60s 
Imax = 0.00A 
lave = 0.00A 
BPave= 0.0% 

Measuring time 

Change measuring usin 

mand A and . 

Ä.;< 
ït.meaSoi.`." `:Ï ::<. 

(Measures maximum current, 
average current and 
average breaking power 
in 600s intervals.) 
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4 -3 -11 Alarm information 
On the "Program menu" screen, select "7. Alarm Information ". Various operating data when the latest 
alarm occurred is displayed. Use 0 and 0 to switch between the nine screens of alarm 
information data. 

60.00 

RUN Fw° 
PRGPRG MENU 
F/DLED SHIFT 

(TIME=xxxxxh 
EDC = xxxV 
TMPI= xxxx °C 
TMPF= xxxx°C 

REM [X2 [X6 
[FWD 9X3 [X7 
[REV [X4 9X8 

9X1 9X5 9X9 

oY1 0Y5 

9Y2 

oY3 

0Y4 

5=xxx 
4=xxx 
3=xxx 
2=xxx 

60.00 

1.DATA SETTING 

2.DATA CHECK 

3.OPR MNTR 

4.1/0 CHECK 

5.MENTENAC 

6.LOAD FCTR 

I7.ALM INF 

FUNC 
IIATIï 

4t1 
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 

t 

IlrtpUt.tarmYtrt status at alarm nre itii:rtals} , 

:Signal OFF, :Signal ON 

Output terminal status 
at alarm 

:Signal OFF, :Signal ON 

Previous alarm - 
Before previous alarm -' 

Two times before previous - 
Multiple alarms 
(Simultaneously 
occurring alarms) 

Alarm code 

Up to four alarm codes can be displayed simultaneously. 

Fout= xxxx.xHz 

lout= x_xxA 

Vout= xxxV 

TRQ = xxx% 

10 
i 

.00 
1 

Fref=xxxx.xHz 
xxx xx xx xx 

(xi 
N RK=xxxxx 
NRR=xxxxx 
NRO=xxxxx 

COMM 9X6 

[FWD 9X3 9X7 

[REV 9X4 9X8 

9X1 9X5 9X9 

Code of latest alarm 
(High speed blinking during alarm 
alarm mode only) 

4- Output frequency at alarm occurrence 

4- Output current at alarm occurrence 

4- Output voltage at alarm occurrence 

4- Torque calculation value at alarm 
occurrence 

4 -11 

Setting frequency at alarm occurrence 

4-- Operating status at alarm occurrence 
FWD /REV : Rotating direction 
IL : Current limiting 
VL : Voltage limiting 
LU : Under voltage 
TL : Torque limiting 

- 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 

Input terminal, stetus at alarm 
o0001en6e (communication", 

D:Signal OFF, :Signal ON 

Latest alarm 

4--- 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. 
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4 -3 -12 Alarm history and factors 
On the "Proram menu" screen, select "8. Alarm Factors" to display the alarm history. 
Press FUNC to display troubleshooting information for the alarm selected. 

DATA 

60.00 

RUN FWD GE 
PRG >PRG MENU 
F/D *LED SHIFT 

60.00 

1.DATA SETTING 

2.DATA CHECK 

3.OPR MNTR 

4.1/O CHECK 

5.MENTENAC 

6.LOAD FCTR 

7.ALM INF 

13.ALM CAUSE 

::0C1 '1_ Alarm code of 
the selected alarm 

XXXXxxxxxXXXX 
xmoomaxxxxx 

XXXXXXXXXXXXX 

4 - Latest alarm 

Alarm history 

FUNC 
DATA 

Alarm occurrence factors ~ - ~ of the selected alarm. 

4 -12 

i 
60.00 

5=xxx 
4=xxx 
3=xxx 
2=xxx 

M=xxx xXX 

1-xxx xxx 
-2=xxx xxx 
-3=xxx xxx 

Multiple alarms 
(simultaneously occurring alarms) 

Move the cursor using 

Eland fl to select one 

of the alarm occurred. 
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Read data J Write data J 

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. 

60.00 

RUN 
PRG *PRG MENU 
F/DLED SHIFT 

PRG 

160.00 

1.DATA SETTING 

2.DATA CHECK 

3.OPR MNTR 

4.1/0 CHECK 

5.MENTENAC 

6.LOAD FCTR 

7.ALM INF 

8.ALM CAUSE 

19.DATA COPY 

1 
FUNC 
DATA- 

<DATA COPY> 

1 
FUNC 
DA1A 

<DATA COPY> 

Attach keypad panel, Turn power ON. 

Data copy screen 

4- Mode (read mode) 

1 

Reading 

Data of inverter type 
read by keypad panel 

4- Read complete 

Remove keypad panel 

1 
PRG 

60.00 

RUN 
PRG =PRG MENU 
F/D =LED SHIFT 

1 

60.00 I 

1.DATA SETTING 

2.DATA CHECK 

3.OPR MNTR 

4.1/O CHECK 

5.MENTENAC 

6.LOAD FCTR 

7.ALM INF 

8.ALM CAUSE 

9.DATA COPY 

1 

PRG 

FUNC 
D7STlï 

<DATA COPY> 

30G11 S-2 

10 

1 
FUNC 
DATA 

<DATA COPY> 
30G 11 S-2 

4 -13 

Inverter type of data 
stored by keypad panel 

Mode (write mode) 

Writing 

<DATA COPY> 
30G11S-2 

COMPLE 
Write 
complete 
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Error processing ) Data check 
(verify) l 

I 60.00 
1 

RUN 
PRGAPRG MENU 
F /DOLED SHIFT 

PRG 

60.00 

1.DATA SET 
2. DATA CHECK 
3.OPR MNTR 
4.1/O CHECK 

5.MAINTENANC 
6.LOAD FCTR 
7.ALM INF 
8.ALM INF 
9.DATA COPY 

<DATA COPY> 
30G11 S-2 

"..".....' 

i 

<DATA COPY> 
30G11 S-2 

<DATA COPY> 
30G 11 S-2 

FUNC 
DATA 

COMPLETE 

Inverter type of data 
stored in the keypad 
panel 

Mode (data check) 

Data check in progress 

Data check complete 

4 -14 

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 

, retry the write operation. 
RESET 

<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> 

iÿä 

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. 
To continue the data ctec and check for other 
mismatching data, press 

F 
. To stop the data 

check and switch to another operation, press 

<DATA COPY> 
55G11 S-4 

ERR:F25 

RESET 
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4 -3 -14 Alarm mode 
If an alarm occurs, the "Alarm screen" indicating the alarm contents is displayed. Use A and v to 
display alarm history and multiple alarms (if more than two alarms occur simultaneously). 

Alarm detection order 

larm code 

.öC;. 
)ooc 4-No. of consecutive occurrences 

x x xx 4-- Alarm name 
PRGAPRG MENU 
RESEThRESET 

J. 

4-Operation guide 

Alarm detection order 
Operation 

method 
LED 

display 
LCD 

display 
Description 

A 

_ 

5. 5 No. 5 alarm 
4. 4 No. 4 alarm 
3. 3 No. 3 alarm 
2. 

1. 

2 

1 

No. 2 alarm 
No. 1 alarm (more than two alarms occurred) 

Blank 0 Latest alarm (only one alarm occurred /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 

4 -15 
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5. Function select 
5 -1 Function select list 
F:Fundamental Functions 
Func 
No. 

NAME LCD Display . Setting range Unit Min. 

Unit 

Facto setting Change User 
Set value 

remark 
--22kW 30kW -- during op 

F00 Data protection F00 DATA PRTC 0, 
1 - - 0 NA 

F01 Frequency command 1 
F01 FREQ CMD 1 0 to 11 0 NA 

F02 Operation method F02 OPR METHOD 01 - - 0 NA 
F03 Maximum frequency 1 F03 MAX Hz -1 G11S: 50 to 400Hz 

P11S: 50 to 120Hz 

Hz 1 60 NA 

F04 Base frequency 1 F04 BASE Hz -1 G11S: 25 to 400Hz 

P11S: 25to120Hz 
Hz 1 60 NA 

F05 Rated voltage 1 

(at Base frequency 1) 

F05 RATED V -1 OV: (Output voltage 

proportinal to sorce voltage) 

80 to 240V: (200V class) 

320 to 480V: (400V class) 

V 1 220:(200V class) 

380:(400V class) 
NA 

F06 Maximum voltage 1 

(at Maximum frequency 1) 

F06 MAX V -1 80 to 240V: (200V class) 

320 to 480V: (400V class) 

V 1 220:(200V class) 

380:(400V class) 
NA 

F07 Acceleration time 1 F07 ACC TIME1 0.01 to 3600s s 0.01 6.0 20.0 A 

FO8 Deceleration time 1 F08 DEC TIME1 

F09 Torque boost 1 F09 TRQ BOOST1 0.0, 0.1 to 20.0 0.1 G11S:0.0 

P11 5:0.1 

A 

F10 Electronic (Select) 

thermal 1 (Level) 

(Thermal time constant) 

F10 ELCTRN OL1 0, 1, 2 - - 1 A 
F11 F11 OL LEVELI INV rated current 20 to 135% A 0.01 Motor rated current A 
F12 F12 TIME CNST1 0.5 to 75.0 min min 0.1 5.0 I 10.0 A 
F13 Electronic thermal 

overload relay 
(for braking resistor) 

F13 DBR OL Gil [Up to 7.5[kW ]] 

0, 1, 2 

- - 

1 A 

P11 

[11[kW]and above ] 

0 

[Upto11[kW]] 
0,2 

0 

0 

[ 15[kW]and above ] 

0 0 
F14 Restart mode after 

momentary power failure 

F14 RESTART 0 to 5 - - 0 NA 

F15 Frequency (High) 

limiter (Low) 

F15 H LIMITER 

F16 L LIMITER 

G11S: 0 to 400Hz 

P115: 0 to 120Hz 

Hz 1 70 A 
F16 0 A 

F17 Gain (tor freq set signal) F17 FREQ GAIN 0.0 to 200.0% % 0.1 100.0 A 
F18 Bias frequency F18 FREQ BIAS G11S: -400.0 to +400.0Hz 

P11 S: -120.0 to +120.0Hz 

Hz 0.1 0.0 A 

F20 I-- DC brake (Starting freq.) 

(Braking level) 

(Braking time) 

F20 DC BRK Hz 0.0 to 60.0Hz Hz 0.1 0.0 A 

F21 F21 DC BRK LVL G115: 0 to 100% 

P11 s: O to 80% 

%/u 1 0 A 

F22 F22 DC BRK t 0.0s(Inactive) 

0.1 to 30.0s 

s 0.1 0.0 A 

F23 Starting trequency(Freq.) 

(Holding time) 

F23 START Hz 0.1 to 60.0Hz Hz 0.1 0.5 NA 
F24 F24 HOLDING t 0.0 to 10.0s s 0.1 0.0 NA 
F25 Stop frequency F25 STOP Hz 0.1 to 6.0Hz Hz 0.1 0.2 NA 
F26 Motor sound(Carrier freq.) F26 MTR SOUND 0.75 to 15kHz kHz 1 2 A 
F27 (Sound tone) F27 SOUND TONE 0 to 3 - - 0 A 

F30 FMA (Voltage adjust) F30 FMA V -ADJ 0 to 200% % 1 100 A 
F31 (Function) F31 FMA FUNC 0 to 11 - - 0 A 
F33 FMP (Pulse rate) F33 FMP PULSES 300 to 6000p /s (full scale) p/s 1 1440 A 
F34 (Voltage adjust) F34 FMP V -ADJ 0 %, 1 to 200% % 1 0 A 
F35 (Function) F35 FMP FUNC 0 to 10 - - 0 A 
F36 3ORY operation mode F36 3ORY MODE 0, 1 - - 0 NA 
F40 Torque limiter1(Driving) F40 DRV TRQ 1 G115: 20 to 200% C 999 

P11 S: 20 to 150% C 999 

% 1 999 A 

F41 (braking) F41 BRK TRQ 1 G11 S: 0%, 20 to 200%, 999 

P11S: 0%, 20 to 150%, 999 

999 A 

F42 Torque vector control 1 F42 TROVECTOR1 0, 1 - - 0 NA 

5 -1 
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:Extension Terminal Function 
Func 
No. 

NAME LCD Display Setting range Unit Min. 

Unit 

Facto setting Change 
during op 

User 
Set value 

remark 

--22kW 30kW -- 

E01 X1 terminal function 

X2 terminal function 

X3 terminal function 

X4 terminal function 

X5 terminal function 

X6 terminal function 

X7 terminal function 

X8 terminal function 

X9 terminal function 

E01 X1 FUNC 0 to 32 

- - 

0 NA 

E32 E02 X2 FUNC 1 NA 

E03 E03 X3 FUNC 2 NA 

E34 E04 X4 FUNC 3 NA 

E05 E05 X5 FUNC 4 NA 

E36 E06 X6 FUNC 5 NA 

E37 E07 X7 FUNC 6 NA 

E08 E08 X8 FUNC 7 NA 

E09 E09 X9 FUNC 8 NA 

El 0 Acceleration time 2 El0 ACC TIME2 0.01 to 3600s s 0.01 6.00 20.00 A 

E11 Deceleration time 2 E11 DEC TIME2 6.00 20.00 A 

E12 Acceleration time 3 E12 ACC TIME3 6.00 20.00 A 

E13 Deceleration time 3 E13 DEC TIME3 6.00 20.00 A 

E14 Acceleration time 4 E14 ACC TIME4 6.00 20.00 A 

E15 

EM 
Deceleration time 4 

Torque limiter 2 (Driving 

(braking) 

E15 DEC TIME4 6.00 20.00 A 

E16 DRV TAO 2 G11S: 20 to 200 %, 999 

P11 S: 20 to 150 %, 999 

% 1 999 A 

E17 E17 BRK TIRO 2 G11S: 0 %, 20 to 200 %, 999 

P11 S: 0 %, 20 to 150 %, 999 

% 1 999 A 

E20 Y1 terminal function E20 Y1 FUNC 0 to 34 

- - 

0 NA 

E21 Y2 terminal function E21 Y2 FUNC 1 NA 

E22 Y3 terminal function E22 Y3 FUNC 2 NA 

E23 Y4 terminal function E23 Y4 FUNC 7 NA 

E34 

E35 
Y5A, Y5C terminal func. E24 Y5 FUNC 10 NA 

Y5 RY operation mode E25 Y5RY MODE 0,1 - 1 0 NA 

E30 FAR function(Hysteresis) E30 FAR HYSTR 0.0 to 10.0Hz Hz 0.1 2.5 A 

E31 FDT function (Level) 

signal (Hysteresis) 

E31 FDT1 LEVEL G115: 0 to 400Hz 

P115: 0 to 120Hz 

Hz 1 60 A 

E32 E32 FDT1 HYSTR 0.0 to 30.0Hz Hz 0.1 1.0 A 

E33 OL1function(Mode select) 

signal (Leve 

(Timer) 

E33 OL1 WARNING/TTThermal calculation 

1: Output current 

- - 0 A 

E34 E34 OL1 LEVEL G115: 5 to 200% 

P115: 5 to 150% 

A 0.01 Motor rated current A 

E35 E35 OL1 TIMER 0.0 to 60.0s s 0.1 10.0 A 

E36 FDT2 function (Level) E36 FDT2 LEVEL G11S: 0 to 400Hz 

P11 S: 0 to 120Hz 

Hz 1 60 A 

E37 

Ê40 
E41 

E42 

OL2 function (Level) 

Display coefficient A 

Display coefficient B 

LED Display filter 

E37 OL2 LEVEL G11S: 5 to 200% 

P11 S: 5 to 150% 

A 0.01 Motor rated current A 

E40 COEF A -999.00 to 999.00 - 0.01 0.01 A 

E41 COEF B -999.00 to 999.00 - 0.01 0.00 A 

E42 DISPLAY FL 0.0 to 5.0s s 0.1 0.5 A 

E43 LED Monitor (Function) 

(Display at STOP mode) 

E43 LED MNTR 0 to 12 - 0 A 

É44 
Ê45 

E44 LED MNTR2 0, 1 - - 0 A 

LCD Monitor(Function) 

(Language) 

(Contrast) 

E45 LCD MNTR 0, 1 - - 0 A 

É46 E46 LANGUAGE 0 to 5 - - 1 A 

E47 E47 CONTRAST 0(soft) to 10(hard) - - 5 A 

CControl Functions of Frequenc 
C01 Jump (Jump freq. 1) 

frequency (Jump freq. 2) 

(Jump freq. 3) 

(Hysteresis) 

C01 JUMP Hz 1 G11S: 0 to 400Hz 

P115: 0 to 120Hz 

. 

Hz 1 0 A 

CO2 CO2 JUMP Hz 2 0 A 

CO3 CO3 

C04 

JUMP Hz 3 0 A 

C04 JUMP HYSTR 0 to 30Hz Hz 1 3 A 

C35 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) 

C05 MULTI Hz-1 G11S: 0.00 to 400.00Hz 

P11S: 0.00 to 120.00Hz 

Hz 

. 

0.01 0.00 A 

C36 CO6 

C07 

MULTI Hz-2 0.00 A 

C37 MULTI Hz-3 0.00 A 

C38 C08 MULTI Hz-4 0.00 A 

C39 C09 

C10 
C11 

C12 

MULTI Hz-5 0.00 A 

C10 MULTI Hz-6 0.00 A 

C11 MULTI Hz-7 0.00 A 

C12 MULTI Hz-8 0.00 A 

C13 C13 

C14 

C15 
C16 

C17 
C18 

C19 

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 MULTI Hz-13 0.00 A 

C18 MULTI Hz-14 0.00 A 

C19 MULTI Hz-15 0.00 A 
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Func 
No. 

NAME LCD Display Setting range Unit Min. 

Unit 

Factory setting Change 
during op 

User 
Set value 

remark 

--22kW 
I 

30kW -- 

C20 JOG frequency C20 JOG Hz G11 S:0.00 to 400.00Hz 

Pl 1 S:0.00 to 120.00Hz 

Hz 0.01 5.00 A 

C21 PATTERN(Mode select) 

operation 

C21 PATTERN 0,1,2 - - 0 NA 

C22 (Stage 1) 

(Stage 2) 

(Stage 3) 

(Stage 4) 

(Stage 5) 

(Stage 6) 

(Stage 7) 

C22 STAGE 1 Operation time:0.00 to 6000s 

F1 to F4 and R1 to R4 

s 0.01 0.00 F1 A 

C23 C23 STAGE 2 0.00 F1 A 

C24 C24 STAGE 3 0.00 F1 A 

C25 C25 STAGE 4 0.00 F1 A 

C26 C26 STAGE 5 0.00 F1 A 

C27 C27 STAGE 6 0.00 F1 A 

C28 
C30 

C28 STAGE 7 0.00 F1 A 

Frequency command 2 C30 FREQ CMD 2 0 to 11 2 NA 

C31 Bias (terminal[12]) C31 OFFSET 12 -5.0 to +5.0% % 0.1 0.0 A 

C32 

C33 
Gain (terminal [C1j) C32 OFFSET Cl -5.0 to +5.0% % 0.1 0.0 A 

Analog setting signal filter C33 REF FILTER 0.00 to 5.00s s 0.01 0.05 A 

P:Motor Parameters 
P01 Number of motor 1 poles P01 M1 POLES 2 to 14 - 2 4 NA 
P02 Motor 1 (Capacity) P02 M1 -CAP Up to 22[kW]: 0.01 to 45kW 

30(kWland above: 0.01 to 500kW 

kW 0.01 Motor Capacity NA 

PO3 (Rated current) P03 M1 -Ir 0.00 to 2000A A 0.01 Motor rated current NA 

PO44 (Tuning) PO4 M1 TUN1 0, 1, 2 - - 0 NA 
PO5 (On -line Tuning) P05 M1 TUN2 0, 1 - - 0 NA 

PO6 (No -load current) P06 M1 do 0.00 to 2000A A 0.01 Fuji STANDARD RATED 
VALUE NA 

PO7 ( %R1 setting) P07 M1 -%R1 0.00 to 50.00% % 0.01 Fuji STANDARD RATED 
VALUE A 

PO8 ( %X setting) P08 M1 -%X 0.00 to 50.00% % 0.01 Fuji STANDARD RATED 
VALUE A 

PO9 Slip compensation controll P09 SLIP COMP1 0.00 to 15.00Hz Hz 0.01 0.00 A 

H:Hiah Performance Functions 
H03 Data initializing H03 DATA INIT 0, 1 - - 0 NA 

H04 Auto -reset (Times) H04 AUTO -RESET 0, 1 to 10 times - 1 0 A 

H05 (Reset interval) H05 RESET INT 2 to 20s s 1 5 A 

H06 Fan stop operation H06 FAN STOP 0, 1 - - 0 A 

H07 ACC /DEC pattern(Mode select) H07 ACC PTN 0,1,2,3 - 0 NA 
H08 Rev. phase sequence lock H08 REV LOCK 0, 1 - - 0 NA 

H09 Start mode H09 START MODE 0, 1, 2 - -- 0 NA 

H10 Energy- saving operation H10 ENERGY SAV 0, 1 - - G11S:0 

P11S:1 

A 

H11 DEC mode H11 DEC MODE 0, 1 0 A 

H12 Instantaneous OC limiting H12 INST CL 0, 1 - - 1 NA 

H13 Auto -restart (Restart time) H13 RESTART t 0.1 to 10.0s s 0.1 0.5 NA 

H14 (Freq. fall rate) H14 FALL RATE 0.00 to 100.00Hz/s Hz/s 0.01 10.00 A 

H15 (Holding DC voltage) H15 HOLD V 3ph 200V class: 200 to 300V 

3ph 400V class: 400 to 600V 

V 1 200V class:235V 
400V class:470V 

A 

H16 (OPR command selfhold time) H16 SELFHOLD t 0.0 to 30.0s, 999 s 0.1 999 NA 

H18 Torque control H18 TRO CTRL G11:0, 1, 2 P11:0 - 0 NA 

H19 Active drive H19 AUT RED 0, 1 - - 0 A 

H2O PID control (Mode select) H2O PID MODE 0, 1, 2 -- - 0 NA 

H21 (Feedback signal) H21 FB SIGNAL 0, 1, 2, 3 - - 1 NA 

H22 (P -gain) H22 P -GAIN 0.01 to 10.00 times - 0.01 0.1 A 

H23 (I -gain) H23 I -GAIN 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 

H25 (Feedback filter) H25 FB FILTER 0.0 to 60.0s s 0.1 0.5 A 

H26 PTC thermistor(Mode select) H26 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 H28 DROOP G11:-9.9 to O.OHz, P11:0.0(FD d.) Hz 0.1 0.0 A 

H30 Serial link(Function select) H30 LINK FUNC 0, 1, 2, 3 - - 0 A 

H31 RS485 (Address) H31 ADDRESS 1 to 31 - 1 1 NA 

H32 (Mode select onno response error) H32 MODE ON ER 0, 1, 2, 3 - - 0 A 

H33 (Timer) H33 TIMER 0.0 to 60.0s s 0.1 2.0 A 

H34 (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 bits) H37 STOP BITS 0(2bit), 1(1 bit) - - 0 A 

H38 iNo response error detection time i H38 NO RES t . 0(No detection), 1 to 60s 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:Alternative Motor Parameters 
Func 
No. 

NAME LCD Display Setting range Unit Min. 

Unit 

Facto setting Change 
during op 

User 
Set value 

remark 

--22kW 30kW -- 

A01 Maximum frequency 2riall MAX Hz -2 G11 S: 50 to 400Hz 

Pi 1S:. 50 to 120Hz 

Hz 1 60 NA 

A02 Base frequency 2rall BASE Hz -2 G11 S: 25 to 400Hz 

P11 S: 25 to 120Hz 

Hz 1 60 NA 

A03 Rated voltage 2= RATED V -2 

(at Base frequency 2 ) 

0: 

80 to 240V:(200V class) 

320 to 480V:(400V class) 

V 1 220:(200V class) 

380:(400V class) 

NA 

A04 Maximum voltage 2 

(at Base frequency 2 ) 

A04 MAX V -2 80 to 240V:(200V class) 

320 to 480V:400V (class) 

V 1 220:(200V class) 

380:(400V class) 

NA 

A05 Torque boost2ITRQ BOOST2 0.0, 0.1 to 20.0 - - G11 S:0.0 

P11 S:0.1 

A 

A06 Electronic (Select) 
thermal 
overload 
relay for 
motor 2 

(Level) 

(Thermal time constant) 

A06 ELCTRN OL2 0, 1, 2 - - 1 

A 

A07 A07 OL LEVEL2 INV rated current 20 %to135% A 0.01 Motor rated current A 

A08 A08 TIME CNST2 0.5 to 75.0 min min 0.1 5.0 10.0 A 

A09 Torque vector control 2 A09 TRQVECTOR2 0, 1 - - 0 NA 

A10 Number of motor -2 poles A10 M2 POLES 2 to 14 poles ploe 2 4 NA 

A11 Motor 2 (Capacity) M2 -CAP Up to 22kW:0.01 to 45kW 

30kW and above:0.01to500kW 

kW 0.01 Motor capacity NA 

Al2 (Rated current) 

(Tuning) 

(On -line Tuning) 

(No -load current) 

( %R1 setting) 

( %X setting) 

(Slip compensation control 2) 

M2 -Ir 0.00 to 2000A A 0.01 Motor rated current . NA 

A13 A13 M2 TUN1 0, 1, 2 - - 0 NA 

A14 A14 M2 TUN2 0, 1 - - 0 NA 

A15 A15 M2 -lo 0.00 to 2000A A 0.01 Fuji standard rated value NA 

A16 A16 M2 -%R1 0.00 to 50.00% %, 0.01 Fuji standard rated value A 

A17 All M2 -%X 0.00 to 50.00% % 0.01 Fuji standard rated value A 

A18 A18 SLIP COMP2 0.00 to 15.00Hz Hz 0.01 0.00 A 
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Related 
functions; 

601 to E09 
- (Set value 28 

Related 
functions: 

E01 to Et* 
(Set value 17.18 

unctions: 
Related 

21to C28 

-,2 Function Exolanation 

POO 

Setting can be made so that a set value cannot be 
changed by keypad panel operation. 

Data **tendon 

F o o D IA IT IA I 1P IR IT ICI 
Set value o : The data can be changed . 

1 : The data cannot be changed. 
[Setting procedure ] 

0 to 1: Press the STOP and A keys 

simultaneously to change the value from 0 to 1, 

then press the 

1 to 0: Press the 

' 

FUNC 
DATA 

STOP 

to validate the change. 

and keys 

simultaneously to change the value from 1 to 0, 
FUNC then press the key to validate the 
DATA 

change . 

Frequency commandl 

This function selects the frequency 
setting method 

Related functions 
601 to E09 

¡Set values 17,18) 
C30 

C113111 REIM Mill 
o : Setting by keypad panel operation ( Ei key) 
1: Setting by voltage input (terminal [12 ](0 to +10V) 

+ terminal [V2](0 to +10V) ) 

2. Setting by current input (terminal [Cl] (4 to 20mA)). 
3. Setting by voltage input + current input (terminal [12] 

+ terminal [Cl] ) (-10 to +10V + 4 to 20mA). 
4. Reversible operation with polarity ( terminal [12] 

(-10 to +10V) 
5. Reversible operation with polarity ( terminal [12] 

+[V2]+[V1](Option) (-10 to +10V)) 
6. Inverse mode operation 

(terminal [12] +[V2] (+10V to 0 )) 

7. Inverse mode operation 

(terminal [Cl] (20 to 4mA) 
8. Setting by UP/DOWN control mode 1 

(initial value = 0) (terminals [UP] and [DOWN]) 
9. Setting by UP/DOWN control mode 2 

(initial value =last final value) 
(terminals [UP] and [DOWN]) 
See the function explanation of E01 to E09 for details. 

10. Setting by pattern operation 
See the function explanation C21 to C28 for details. 

11. Setting by digital input or pulse train 
* input. Optional. For details, see the instruction 

manual on options. 

A 

IFotward I inverse operation 

Frequency setting value 

Maximum frequency 

Forward operation 
(set value: 1, 3, 4, 5) 

Set value:l,3 

-1 +10 [VI 

Analog input terminal 
[12] , [V2] 

Set value:4,5 

' - Maximum frequency 

Frequency setting value 

Inverse operation 
(set value::6) 

Forward operation 
(set value: 2) 

Maximum frequency 

0 '4 20 [mA) 

Analog input terminal 

Inverse operation 
(set value: 7) 

inethç 

This function sets the operation command input 

method. 

F 2 CEIGIIIIII131351111110 D 

Set value 0: Key pad operation 

5-5 

Press the 

Press the 

Press the 

FWD 

FWD 

REV 

STOP 

REV STOP keys). 

for forward operation. 

for reverse operation. 

for deceleration to a stop. 

Input from terminals [FWD] and [REV] is 
ignored. 

1: Operation by external input (terminals [FWD] 
and [REV]). 

- This function can only be changed when terminals 
FWD and REV are open. 
- REMOTE/LOCAL switching from the keypad panel 
automatically changes the set value of this function. 
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Frequency setting block diagram 
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MOW 

This function sets the maximum output frequency for 
motor 1. 

¡0 
3 L32©E© 1- 

Setting range G11S 50 to400 Hz 
P11S: 50 to 120Hz 

Setting a value higher than the rated value of the device 
to be driven may damage the motor or machine. Match 
the rating of the device. 

*This function sets the maximum output frequency in the 

F 0 ! 4 0D©EIE©EUNCIIII 
constant- torque range of motor 1 or the output frequency at 
the rated output voltage. Match the rating of the motor. 

Setting range G11S: 25 to 400Hz 
P11 S: 25 to 120Hz 

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- torque range 

F06 
Maximum 
output 
voltage 1 

F05 Rated 
voltage 1 

F04 Base F03 

frequency 1 Maximum 
output 

Output 
frequency 

''' ' '' ett:::9ïSÌ 
' ' 

:''' 

F 0 5 D01D© IJ 0/ 
This function sets the rated value of the voltage output to 
motor 1. Note that a voltage greater than the supply 
(input) voltage cannot be output. 

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 set 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 limits the output voltage. 

mEtm ;Yfi 
.................... 

This function sets the maximum value of the voltage 
F 0 6 ©0©1111311111111M11110111 

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 

C 
R7 

F08 
Acceleration tim 9 

This function sets the acceleration time for the output 
frequency from startup to maximum frequency and the 
deceleration time from maximum frequency to operation 
stop. 

F10 7MCETMIZIEEl 
F!0 8al©CMIT I jMEEl 

Setting range Acceleration time 1 0.01 o 3,600 seconds 
Deceleration time 1 0.01 to 3,600 seconds 

Acceleration and deceleration times are represented by 
the three most significant digits, thereby the setting of 
three high -order digits can be set. 
Set acceleration and deceleration times 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. 

FWD STOP 

Maximum frequency 
Set 
frequency 

Time 

Acceleration time Deceleration time 
Set frequency < maximum frequency 

The actual operation time differs from the set value. 
Acceleration *deceleration operation time = set value x (set 
frequency /maximum frequency) 

Ú 
a 
CT 
(1) 

Q. 

o 
Accelerati 

n operation 
time 

FWD STOP 

Maximum frequency 

Set frequency 

Deceleration 

operation time 

Time 

Accelerati n Deceleration time 
time 

Note: If the set acceleration and deceleration times are 
' too short even though the resistance torque and moment of 

inertia of the load are great, the torque limiting function or 
stall prevention function becomes activated, thereby 
prolonging the operation time beyond that stated above. 
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Torque boost 1 j 
This is a motor 1 function. The following can be 
selected: 

F 0 9 DD D o ©10iD a 0 
- Selection of load characteristics such as automatic 
torque boost, square law reduction torque load, proportional 
torque load, constant torque load. 
- Enhancement of torque (V /f characteristics), which is 

lowered during low -speed operation. Insufficient 
magnetic flux of the motor due to a voltage drop in the 
low- freauencv range 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 to 0.9 Square law reduction torque for fan and 
pump loads. 

1.0 to 1.9 Proportional torque for middle class loads 
between square law reduction torque and 
constant torque (linear change) 

2.0 to 20.0 Constant torque (linear change) 

Torque characteristics 
<Square law reduction torque> < Proportional torque> 

Output voltage V 

100 Rated voltage 1 

Output voltage V 

100 Rated volta e 
% 

10° 

0 
Output frequency f 

< Constant torque > 

Base 
frequency 1 

10° 

o 

Baso frequency 1 

#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. 

Output 
voltage V 

100 Rated voltage 1 

10° 
o 

Base frequency 1 

Output frequency f 

ielm a ' ; for:;rri+rtoH s?ttioiïi " 

Electric thermal Olt relay for motor' (level) 

Electric thermal OiL relay for motors 
(Thermal time constant) 

The elec ronic thermal OIL 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. 

Set value 0: Inactive 

5 -8 

F 1 3v13iOQ11 0 Min 
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. 

F 1 1 0 Do©ea©aa 
The setting range is 5 to 135% of the rated current of the 
inverter. 

(% 

10 

When F10 = 2 

6 

5 0.2 to 22kW 

(When F10 = 1) 

Fe x 0.33 

30 0 45kW 
( When F10=1) 

fe= 

Fe x 0.83 fe 
Output frequency fo (Hz) 

current and output 

fb (fb<60Hz) 
60Hz (fb26OHz) 

fb:Base frequency 

Operation level 

The time from when 150% of the operation level current 
flows continuously to when the electronic thermal OIL 
relay activates can be set. 

F 2 o0111©12111111DC10°o11 
The setting range is 0.5 to 75.0 minutes (in 0.1 minute 
steps). 

Current -Operation time 

o 50 100 150 200 F12=0.5 

(output current/operation level current) 
x 100( %) 

Elegy thermal OIL relay 
(for breaking resistor) 

This function controls me frequent use ana continuous 
operating time of the braking resistor to prevent the resistor 
from overheating. 

F 1 3 D 13131110 1311111111111111 

Inverter capacity Operation 

G11S: 7.5kW or less 
0: Inactive 
1: Active (built -in braking resistor) 
2: Active (external braking resistor) 

P11S: 11kW or less 
0: Inactive 
1: Inactive 
2: Active (external braking resistor) 

G11S: 11kW or more 
P11S: 15kW or more 0: Inactive 
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I Restart modeafter momentary power failure (operation selection) j 
This function selects operation if momentary power failure occurs. 
The function for detecting power failure and activating protective operation (i.e., alarm output, alarm display, inverter output 
cutoff) for undervoltage can be selected. The automatic restart function (for automatically restarting a coasting motor without 
stopping) when the supply voltage is recovered can also be selected. 

F 1 4 DEBBaCI00NIIII 
Setting range: 0 to 5 
The following table lists the function details. 

Set 
Function name Operation at power failure O pe ration at power recovery 

0 Inactive 
(intermediate inverter trip) 

If undervoltage is detected, the protective function is activated 
and output stops. 

Inverter is not 
restarted. 

Inputting the 
protective function 
reset command 
and operation 
command restarts 
operation. 

1 Inactive 
(inverter trip at recovery) 

If undervoltage is detected, the protective function is not 
activated, but output stops. 

The protective 
function is activated, 
but operation is not 
restarted. 

2 Inactive 
(inverter trip after 
deceleration to a stop at 

power failure) 

When the operation continuation level (H15) is reached, 
deceleration to a stop occurs. The DC voltage of the main 
circuit sharpens the deceleration slope so that the 
undervoltage protective function is not activated. The inverter 
collects the inertia energy of the load and control the motor 
until it stops, then the undervoltage protective function is 
activated. If the amount of inertia energy from the load is small, 
and the undervoltage level is achieved during deceleration, the 
undervoltage protective function is then activated. 

The protective 
function is activated, 
and operation is not 
restarted 

3 Active 
(operation continued, for 
high- inertia loads) . 

When the operation continuation level is achieved, energy is 
collected from the inertia amount of the load to extend the 
operation continuation time. If undervoltage is detected, the 
protective function is not activated, but output stops. 

Operation is automatica 
For power recovery 
continuation, rotation accelerates 
the original frequency. 
detected, operation automatically 
with the frequency at that 

ly restarted. 
during operation 

directly to 
If undervoltage is 

restarts 
time. 

4 Active 
(restart with the frequency 
at power failure) 

If undervoltage is detected, the protective function is not 
activated, but output stops. 

Operation is automatically restarted with 
the frequency at power failure. 

5 Active 
(restart with the start 
frequency, for low- inertia 
loads) 

If undervoltage is detected, the protective function is not 
activated, but output stops. 

Operation is automatically restarted with 
the frequency set by F23, "Starting 
frequency." 

Function codes H13 to H16 are provided to control a restarting operation after momentary power failure. These functions should 
be understood and used. The pick -up (speed search) function can also be selected as a method of restarting when power is 
recovered following a momentary failure. (For setting details, see function code H09.) 
The pick -up function searches for the speed of the coasting motor to restart the motor without subjecting it to excessive shock. 
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 failure. 
The pick -up function works in the range of 5 to 120 Hz. If the detected speed is outside this range, restart the motor using the 
regular restart function. 
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Power failure Power recovery 

Set value : 0 

Main circuit 

DC voltage 

Output 

frequency 

LV trip 

Set value :1 

Main circuit 

DC voltage 

Output 

frequency 

LV trip 

Set value : 2 

Main circuit 

DC voltage 

Output 

frequency 

Under voltag 

Tim 

e 

I ON 

Under voltag 

Tim 

e 

ON 

H15 

Operation continuátion 

level 

Tim 

e 

LV trip 
ON 

5 -10 

Set value : 3 

Main circuit 

DC voltage 

Power failure -Power recovery 

VH15 0 
Operation continuation level 

Output 

frequency 

(motor speed) 

LV trip 

Output 

(terminals 

Y1 to Y5) 

Set value : 4 

Main circuit 

DC voltage 

Output 

frequency 

(motor speed) 

LV trip 

Output 
(terminals 

Y1 to Y5) 

Set value : 5 

Main circuit 

DC voltage 

4-H13:Waiting 

. -tiffe . 
-Synchroni- 

ation 

ON 

cceleration 

Output 

frequency 

(motor speed) 

LV trip 

Output 

(terminals 

Y1 to Y5) 

,. H13:Waiting 

I ON 

Note : Dotted -dashed lines indicate motor speed. 
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l brake (braking 1eWe1) ' 
J 

r 

F 3 ) 

Fle 

Frequency limiter (High) 

Frequency limiter (Low) 
This function sets the upper and lower limits for the 
setting frequency . 

F 1 5 CB L 0111©11E1 E DIM 
F 1 6 OEL I MI El R 

Set values: 0 to 400Hz (P11S: 0 to 120Hz) 

Set frequency 

+ Maximum frequency 

Jpper limit value 

-100% 

lper limit value 

Lower limit velue 

Lower limit 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. 
* If the upper limit value is less than the lower limit value, 
the upper limit value overrides the lower limit value. Etti 
This function sets the rate of the set frequency value to 
analog input. 

F 1 7 DOM a vaa 
Operation follows the figure below. 

Set frequency value 

+Maximum 
frequency 

-Maximum 
frequency 

Analog input 
+10V terminal 12 

20[mA] ' 20mA terminal Cl 

F18 :: freqüency;, 
This function adds a bias frequency to the set frequency 
value to analog input. 

F 1 8 as© o a01101E111 
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. 

Set frequency value 

+Maximum 
frequency 

Bias frequency 
(when positive) 

-10 

-Maximum 
frequency 

( F2A 

F21 

+10[V] 

20[mA] 

Analog input 
+10V terminal 12 
20mA terminal Cl 

Bias frequency 
(when negative) 

I .... DC brake (starting frequency) j 

DC brake (braking time) 

Starting frequency: This function sets the frequency 
with which to start a DC injection brake to decelerate the 
motor to a stop. 

F 2 o aovao©©©111 
*Set values: 0 to 60Hz 
Operation level: This function sets the output current 
level when a DC injection brake is applied. Set a 
percentage of inverter rated output current in 1% steps. 

1 3110:11:1©1111111 V IL 

Set values: 0 to 100% (P11S: 0 to 80 %) 
Time: This function sets the time of a DC injection 
brake operation. 

F 12 2 o110a©111a11 
Set value 0.0: Inactive 

0.1 to 30.0 seconds 

A CAUTION 
Do not use the inverter brake function for 
mechanical holding. 
Injury may result. 
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Starting frequency (frequency) ) F23 

-22213 
C 

' Mart frequency (Holding time) 
C,F25 Stop frequency 
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. 

F 2 3 ©E11OQOQ131RR 
Set values: 0.1 to 60Hz 
*Holding time: This function sets the holding time during 
which the start fre uenc is sustained at startu 

gm F 2 4 

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. 
1 i T10 FP T fH 1= 1 1 1 

Set values: 0.0 to 6.0Hz 

Output frequency 

Starting frequency 
Stopping frequenc 

Forward rotation 

Holding time 
r 

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. 

requer 

*This function adjusts the carrier frequency, correct 
adjustment of which prevents resonance with the machine 
system, reduces motor and inverter noise, and also reduces 
leakage current from output circuit wiring. 

F 2 6 ©D131111© 0 ©D o 

Series 
Nominal applied 
motor 

Setting range 

G11S 
55kW or less 0.75 to 15kHz 
75kW or more 0.75 to 10kHz 

P11S 

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 waveform 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. 

AZT. 

*The tone of motor noise can be altered when the carrier 
frequency is 7kHz or lower. Use this function as required. 

Q>r;;SOul;l! ,Spu,Eì! 

F 2 7 13EI0M1 O 1313= 
Set values: 0 , 1, 2 , 3 

F30 FMA (voltage adjustment) j 

FMA (function ) 

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 

F 3 0 a©t:11M11SG1 D a 
selected in F31 when the monitor amount is 100 %. A value 
from 0 to 200 ( %) can be set in 1% steps. 

Set values: 0 to 200% 

Higher than 10V 

t 

10V 

rn Qw 
íi > 

5 

F30:200% 
F30:100% 

F30:50% 

r F30:0% 

50% 100 /o 

*This function selects the monitor item to be output to 
terminal FMA. 

EIMMIF IM IA I (F (U IN IC I I 

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 compensation) 

Maximum output 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 option 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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FMP (pulse rate) 

FMP (voltage adjustment) 

,.FMP (function) 
Monitor data (e.g.,output frequency, output current) can be 
output to terminal FMP as pulse voltage. Monitor data can 
also be sent to an analog meter as average voltage. 
When sending data to a digital counter or other instrument 
as pulse output, set the pulse rate in F33 to any value and 
the voltage in F34 to 0 %. 
When data is sent to an analog meter or other instrument as 
average voltage, the voltage value set in F34 determines 
the average voltage and the pulse rate in F33 is fixed to 
2670 (p /s). 

This function sets the pulse frequency of the monitor item 
selected in F35 within a.range of 300 to 6000 (p /s) in 1 p/s 
steps. 

F 3 3 2113311111121111©© 
Set values: 300 to 6,000 p/s 

T1 

T 
se cycle timé 

Pulse frequency (p /s) = 1/T 
Duty ( %) = T1/T x 100 
Average voltage (V) = 15.6 x TI/T 

About 15.6V 

This function sets the average voltage of pulse output to 
terminal FMP. 

Set value 

F 3 4 111331111101111111D 
0 %: The pulse frequency varies depending on the 

monitor amount of the monitor item selected 
in F35. (The maximum value is the value 
set in F33.) 

1 to 200 %: Pulse frequency O is fixed at 2,670 p /s. 
The average voltage of the monitor item 
selected in F35 when the monitor amount is 
100% is adjusted in the 1 to 200% range (1% 
steps). 
(The pulse duty varies.) 

This function selects the monitor item to be output to 
terminal FMP. 

F 3 

The set value and monitor items are the same as those of 
F31. 

;y::operatn rii 
This function specifies whether to activate (excite) the 
alarm output relay (30Ry) for any fault at normal or alarm 
status. 

F 3 6 © D0© D © 0 O 

Set 
value 

Operation 

0 
At normal 30A - 30C: OFF, 30B - 30C: ON 
At abnormal 30A - 30C: ON, 30B - 30C:OFF 

1 
At normal 30A - 30C:ON, 30B - 30C: OFF 
At abnormal 30A - 30C: OFF, 30B - 30C: ON 

When the set value is 1, contacts 30A and 30C are 
connected when the inverter control voltage is 
established (about one second after power on). 

30A 

' 30B 

30C 

30 

( F4l) 
t Torque limit 9 (driving) 

Turque Omit 9 (braking) 
The torque limit operation calculates motor torque from 

the output voltage, current and the primary resistance 
value of the motor, and controls the frequency so the 
calculated value does not . exceed the limit. This 
operation enables the inverter to continue operation 
under the limit even if a sudden change in load torque 
occurs. 

*Select limit values for the driving torque and braking 
torque. 
When this function is activated, acceleration and 

deceleration operation times are longer than the set 
values. 

F 

F 

4 0 

4 '1 

D 13101101G1114 MEE 
3111311111:110 MUM 

Function Set value Operation 
Torque 

limit 
(driving) 

Gil s:20% to 200% 
P11S:20% to 150% 

The torque is limited 
to the set value. 

999 Torque limiting 
inactive 

Torque 
limit 

(braking) 

Gil S:200/0 to 200% 
P11 S:20% to 150% 

The torque is limited 
to the set value. 

0 Prevents OU trip due 
to power regeneration 
effect automatically. 

999 Torque limiting 
inactive 

A WARNING 
When the torque limit function is selected, an operation 
may not match the set acceleration and deceleration time 
or set speed. The machine should be so designed that 
safety is ensured even when operation does not match set 
values. 
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E ü\t EEttE,,`` 

+'.:\+:? V*...... ...... rqùe:Yector eont 
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 value. 

F 4 2 DC: a iiJCIEI© o 13 í 

Set value Operation 
0 Inactive 

1 Active 

Related tIn+CS0ns 
POI to POS 

When 1 (Active) is set, the set values of the following 
functions differ from the written values: 

O F09 Torque boost 1 

Automatically set to 0.0 (automatic torque boosting). 
® P09 Slip compensation amount Slip compensation is 

automatically activated. 
When 0.0 is set, the amount of slip compensation for the 
FUJI standard 3 -phase motor is applied. Otherwise, the 
written value is applied. 

*Use the torque vector control function under the following 
conditions: 

O There must be only one motor. 
Connection of two or more motors makes accurate 
control difficult. 

®The function data (rated current P03, no-load current 
P06, %R1 P07, 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 the above 
data. An auto tuning 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 than the nominal applied motor for 
the inverter should be used at the smallest (depending on 
the model). 

®To prevent leakage current and ensure accurate control, 
the length of the cable between the inverter and motor 
should not exceed 50 m. 

®When a reactor is connected between the inverter 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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E:Extension Terminal Functions 

S 

: : , ermïlt:. 
S 

i11.`1l titlelllo1 
*Each function of digital input terminals X1 to X9 can be 

set as codes. 

E O 1 aaonmaaam 
E 

E 

0 2 a©a F i U©ramma 
01 3 X aa FAl N Em a 

E O 14 aa11110EI©EININIIa 
E 

E 

O 15 a©a13EI©131111111a 
0! 6 X aa F ill a®m 

x EIRCE1©130111111111 
I 

: X aa=1a1311111a 
r X as F ; U ©ISM 

Set value Function 
0,1,2,3 Multistep frequency selection (1 to 15 steps) 

[SS 1 ], [SS2], [SS4], [SS 8] 

4,5 Acceleration and deceleration time selection (3 steps) 
[RT1],[RT2] 

6 Self -hold selection [HLD] 

7 Coast -to-stop command [BX] 

8 Alarm reset [RST] 
g External alarm [THR] 

10 Jogging [JOG] 

11 Frequency setting 2/frequency setting 1 [Hz2 /Hz1] 

12 Motor 2/motor 1 [M2/M1] 

13 DC injection brake command [DCBRK] 

14 Torque limit 2 /torque limit 1 [TL2/TL1] 

15 Switching operation from line to inverter (50Hz) [SW50] 

16 Switching operation from line to inverter (60Hz) [SW60] 

17 UP command [UP] 
18 DOWN command [DOWN] 

19 Edit permission command (data change permission) 
[WE -KP] 

20 PID control cancellation [HZ/PID] 

21 Forward /inverse switching (terminals 12 and C1) [IVS] 

22 Interlock (52 -2) [IL] 

23 Torque control cancellation [Hz/TRQ] 

24 Link operation selection (Standard:RS485, Option: BUS) 
[LE] 

25 Universal DI [U -DI] 

26 Start characteristics selection [STM] 

27 PG -SY enable ( Option ) [PG /Hz] 

28 Synchronization command ( Option ) [SYC] 

29 Zero speed command with PG option [ZERO] 

30 Forced stop command [STOP1] 

31 Forced stop command with Deceleration time 4 
[STOP2] 

32 Pre -exiting command with PG option [EXITE] 

Note: Data numbers which are not set in the functions 
from E01 to E09, are assumed to be inactive. 

Multistep frequency selection 

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. 

Combination of set 
value in ut si nais 

3 2 1 0 
[SS8] [SS41 [5521 [5511 

off 
off 

off 
off 
off 
off 

off off 
off 

off 

off 
off 

off 

off 

off 

off off 

Frequency selected 

Assigned by F01 or C30 

C05 MULTI Hz -1 

C06 MULTI Hz -2 

C07 MULTI Hz -3 

C08 MULTI Hz-4 

C09 MULTI Hz -5 

C10 MULTI Hz -6 

C11 MULTI Hz -7 

C12 MULTI Hz -8 

C13 MULTI Hz -9 

C14 MULTI Hz -10 

C15 MULTI Hz -11 

C16 MULTI Hz -12 

ff C17 MULTI Hz -13 

off I C18 MULTI Hz -14 

C19 MULTI Hz -15 

., 

eiatï3d t`uncttan 
C05 to G19 

Setting range 

G11S:0.00 to 400.00Hz 
P11S:0.00 to 120.00Hz 

5 -15 

Acceleration and deceleration time selection 

The acceleration and deceleration time can be switched to a 
preset time in function codes E10 to E15 by switching the 
external digital input signal. Assign values 4 and 5 to the 
target digital input terminal. The combination of input 
signals determines the acceleration and deceleration times. 

Combination of 
set value input 
signals Acceleration and deceleration times selected 

5 
[RT2] 

4 
[RT1] 

Off off I F07 ACC TIME1 
F08 DEC TIME1 

toted functto 
F07.+FO8 
E1O'.E11 

off El0 ACC TIME2 
El 1 DEC TIME2 

Setting range 
0.01 to 3600s 

on off E12 ACC TIME3 
E13 DEC TIME3 

on on 
E14 ACC TIME4 
E15 DEC TIME4 

Self -hold selection [HLD] 

This selection is used for 3 -wire operation. The FWD or REV 
signal is self -held when HLD -CM is on, and the self -hold is 
cleared when HLD -CM is turned off. To use this HLD terminal 
function, assign 6 to the target digital input terminal. 

FWD 

REV 

HLD 

Forward 
rotation Reverse 

rotation 
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Coast -to -stop command [BX] 

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 terminal. 

Forward Forward 
rotation rotation 

REV 

BX 

Alarm reset [RST] 

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. 

External fault [THR] 

Disconnecting THR and CM during operation cuts off 
inverter output (i.e., motor starts to coast -to-stop) and 
outputs alarm OH2, 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 
assumed when this terminal function is not set. 

Jogging operation [JOG] 

This function is used for jogging (inching) operation to 
position a work piece. When JOG and CM are connected, 
the operation is performed with the jogging frequency set in 
function code C20 while the operation command (FWD -CM 
or REV -CM) is on. To use this JOG terminal function, 
assign value "10" to the target digital input terminal. 

Frequency setting 2 /frequency setting 1 

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 FREQ CMD1 
on C30 FREQ CMD2 

5 -16 

Motor 2 /motor 1 

This function switches motor constants using an external 
digital input signal. 
This input is effective only when the operation command to 
the inverter is off and operation has stopped and does not 
apply to the operation at 0Hz. 
Set value input 
signal Motor selected 

12 

off Motor 1 

Motor 2 
Related function 

on A014. -,A18 

DC brake command 

When the external digital 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 foes off. (The operation command 
goes off when the STOP key is pressed at keypad panel 
operation and when both terminals FWD and REV go on or 
off at terminal block operation.) The DC injection braking 
continues while the digital input signal is on. In this case, 
the longer time of the following is selected: 
- The time set in function code F22. 
- The time which the input signal is set on. 
Set value input 
signal 

13 
Operation selected 

off No DC injection brake command is 
given. 
A DC injection brake command is 
given. 

Torque limit 2 /torque limit 1 

This function switches the torque limit value set in function 
codes F40 and F41, and E16 and E17 by an external digital 
input signal. 
Set value input 
signal 

14 
Torque limit value selected 

off 

F40 DRV TRQ1 
F41 BRK TRQ1 

E16 DRV TRQ2 
E17 BRK TRQ2 

Rétateí'd:'fiïiïilidtiCïïïii: 
F41i*41 
Ete*wiw17 

Setting range 
DRV 20 to 200% ,999 
BRK 0, 20 to 200% ,999 
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There are the two types of UP /DOWN operations as shown 
below. Set the desired type by setting the frequency (F01 
or C30). 

Switching operation between line and inverter (50Hz) (SW50] 

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 to line operation 
(50Hz) 

on->off Line operation 
(50Hz) 

to inverter operation 

Switching operation between line and inverter (60Hz) [SW60] 

Motor operation can be switched from 60Hz commercial 
power operation to inverter operation without stopping the 
motor by switching the external digital input signal. 

Set value 
input signal Function 

16 

off -->on Inverter operation to line operation 
(60Hz) 

on->off Line operation to inverter operation 
(60Hz) 

When the digital input signal goes off, 50 or 60 Hz is 
output according to the set value 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 command [DOWN] 

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 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. 

Frequency 
setting 

(F01 or C30) 

Initial value 
at power 
input on 

Operation command reentry 
during deceleration 

8 
(UP /DOWN1) 

0Hz 

Operates at the frequency at 
reentry. 

Frequency 

FWD ON 
(REV) 1 OFFI 

9 
(UP /DOWN2) 

Previous 
frequency 

Returns to the frequency before 
deceleration 

Frequency 

FWD ON 
(REV) I OFFI 

Write enable for KEYPAD [WE -KP] 

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 

off 
Function selected 

Inhibit data changes. 
Allow data changes. 

Note: 
If a 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 cancel [Hz /PID] 
The PID control can be disabled by an external digital input 
signal. 

Set value 
input signal 

20 
Function selected 

off Enable PID 

Inverse mode changeover[IVS] 

atiid irtlilË tii iit 
H H25 

control. 
Disable PID control 

fre uenc setting from keypad panel). 

The analog input (terminals 12 and C1) can be switched 
between forward and inverse operations by an external 
di ital in ut si nal. 

Set value 
inutsinal Function selected 

Related function 
F131 

Forward operation when forward 
o.eration is set and vice versa 
Inverse operation when forward 
o eration is set and vice versa 

Interlock signal(52 -2) [IL] 

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 a power failure 
and the correct restart operation when power is recovered. 
The restart operation at momentary power failure can be 
performed effectively with power failure information 
provided by an external digital input signal. 

Set value 
input signal Function 

22 
off No momentary power failure detection 

operation by digital input 
on Momentary power failure detection 

operation by digital input 
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Torque control cancel [Hz /TRQ] 

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 

Related function I 
Function selected. H18 

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). 

Link enable (RS485 standard, BUS)[LE] 

Frequency and operation commands from the link can be 
enabled or disabled by switching the external digital input 
signal. 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 

atd function 
fi30 

24 

off Link command disabled. 
on Link command enabled. 

Universal DI [U -DI] 

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., 

Pick up start mode [STM] 

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. 

Start characteristic function disabled 

Set value 
input signal 

26 
off 

Function selected 
Related function 

H09,.. 
....... 

Start characteristic function enabled 

PG -SY enable ( Option ) [PG /Hz] 

Synchronization command ( Option ) [SYC] 

Zero speed command with PG option [ZERO] 

Pre -exiting command with PG option [EXITE] 

These functions are used for PG- Option or 
SY- Option card. 
Refer to each instruction manual. 

Forced stop command with Deceleration [STOP1] 

Forced stop command with Deceleration time 4 [STOP2] 

Normally this terminal should be "ON ", when this 
terminal goes off during motor running, the motor 
decelerates to stop, and outputs alarm "Er6 ". 
In case of terminal [STOP2], the deceleration time is 
determined by E15( DEC TIME4). 
This function is prioritized under any operation 

(Terminal. Keypad, Communication...operation). 

Output 
Frequenc 

In case of 
time is fixed by 
(EDC TIME4) 

[STOP1] or 
[STOP2) 

Alarm 

Settings when shipped from the factory 

Digital 
input 

Setting at factory shipment 
Set 

value 
Description 

Terminal X1 O Multistep frequency selection (SS1) 
Terminal X2 1 Multistep frequency selection (SS2) 
Terminal X3 2 Multistep frequency selection (SS4) 
Terminal X4 3 Multistep frequency selection (SS8) 

Terminal X5 4 Acceleration and deceleration selection 
(RT1) 

Terminal X6 5 Acceleration and deceleration selection 
(RT2) 

Terminal X7 6 Self -hold selection (HLD) 

Terminal X8 7 Coast -to -stop command (BX) 

Terminal X9 8 Alarm reset (RST) 
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Eli 

f 
E. 

E13 

Acceleration time 2 

Deceleration time 3 

E4 Acceleratiotll thee 4 

E15 Deceleration time 4 

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 F08. 
*For switching acceleration and deceleration times, select 
any two terminals from terminal X1 (function selection) in 
E01 to terminal X9 (function selection) in E09 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 is possible during acceleration, deceleration, or 
constant -speed operation. 
*Example: When 4 and 5 are set to terminals X2 and X3: 

E 1 

E 

E 

1 

1 

E 1 

E 

E 

1 

1 

0 30 ©M©©EM 
1 D ©CHIE11011©©©1111 
2 3©1SUIIa111©©©1111 
3 D ©EMMIZ©©©N 
4 ClICISIMIZ©©ENII 
5 D 1319111111111011313131111111 

I 

°pera°On F`^'° n n n n Time /(4 REw) 
I 

x31 

CM 

Output 

frecluencY 

CN 
I 

Maximu 

- mfreque 

ncY 

1rr 

Accel Decel Accel Decel Accel Decel Accel Decel 

time time time time time time time time 
1 1 2 2 3 3 4 4 

rgïtëï<? Omit :;Z>: *WO ; 

` Torque [Irfïit'2 (brake) 

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 any of the control input 
terminals (X1 to X9) as torque limit 2/torque limit 1 (value 
14) in E01 to E09 

Rëlätiëd ::íuncfiöïïs' 
E01 to E09 

(Set vafues:14) 

EM-9 erlinal iiltME+1 

a!# iiï 
:...........:...... .....: ::...::.::. ::::: 

*Some control and monitor signals can be selected and 
output from terminals [Y1] to [Y5]. Terminals [Y1] to [Y4] 
use transistor output; terminals[Y5A] and [Y5C] use relay 
contacts. 

E 

E 

2 

2 

0 0a 
1 BB 

F U N cm 
13 U N BM 

E 2 2 on mammum. 
E 2 3 EI 4 a U ©min. 
E 2 4 © 5 GE©EMEN 

Set value Output signal 
0 Inverter running [RUN] 

1 Frequency equivalence signal [FAR] 

2 Frequency level detection [FDT1] 

3 Undervoltage detection signal LV] 

4 Torque polarity [B /D] 

5 Torque limiting [TL] 

6 Auto-restarting [IPF] 

7 Overload early waming [OLI] 
8 KEYPAD operation mode [KP] 
g Inverter stopping [STP] 

10 Ready output [RDY] 

11 Line/Inverter changeover (for 88) [SW88] 
12 Line /Inverter changeover (for 52 -2) [SW52 -2] 

13 Line /Inverter changeover (for 52 -1) [SW52 -1] 

14 Motorl /Motor 2 [SWM2] 

15 Terminal AX function [AX] 

16 Time -up signal for Pattern operation [TU] 

17 Cycle completion signal for Pattem operation [TO] 

18 Pattem operation stage No. indicationl [STG1] 

19 Pattern operation stage No. indication 2 [STG2] 
20 Pattern operation stage No. indication 4 [STG4] 

21 Alarm indication) [ALI] 
22 Alarm indication2 [[AL2] 
23 Alarm indication4 [AL4] 
24 Alarm indication8 [AL8] 

25 Fan operation signal [FAN] 

26 Auto-resetting [TRY] 

27 Universal DO [U -DO] 
28 Overheat early warning [OH] 

29 Synchronization completed by synchronous operation card [SY] * 

30 - 

31 2nd Freq. level detection [FDT2] 

32 2nd OL level early warning [0L2] 

33 Terminal Cl off signal [C10FF] 

34 Speed existence signal [N -EX] 

5 -19 

Note: For output signals marked s, refer to instruction 
manuals for RTU communication and the synchronous 
operation card. 

Inverter running [RUN] 
"Running" means that the inverter is outputting a 
frequency. "RUN" signal is output as when there is output 
speed (frequency). When the DC injection brake function 
is active, 
"RUN" signal is off. 
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Frequency equivalence signal [FAR] 

See the explanation of function code E30 (frequency arrival 
[detection width]). 

Frequency level detection [FDT1] 
See the explanation of function codes E31 and E32 
(frequency detection). 
Undervoltage detection signal [LV] 

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. 
Undervoltage detection level 
200V series: 200V , 400V series: 400V 

Torque polarity [B /D] 
This function determines the torque polarity calculated in 
the inverter and outputs a signal indicating driving or 
braking torque. An OFF signal is output for driving torque; 
an ON signal is output for braking torque. 

Torque limiting [IL] 
When the torque limiting activates, the stall prevention 
function is automatically activated to change the output 
frequency. The torque limiting signal is output to lighten 
the load, and also used to display overload conditions on 
the monitor device. This ON signal is output during the 
current or torque is limited or power regeneration is 
prevented. 

Auto -restaring [IPF] 
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 
power failure occurence. 

Overload early warning [OL1] 
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)." 
Note: This function is effective for motor 1 only. 

Keypad operation mode [KP] 
An ON signal is output when operation command keys 

( FWD REV and siòP ) on the keypad panel can be 
used (i.e., 0 set in "F02 Operation ") to issue operation and 
stop commands. 

Inverter stopping [STP] 

This function outputs an inverted signal to Running (RUN) 
to indicate zero speed. An ON signal is output when the 
DC iri ection brake function is operating. 

Ready output [RDY] 

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 established 
and the inverter protective function is not activating. 
About one second is required from power -on to ready for 
o eration in normal condition 

Line /Inverter changeover 
[SW88] [SW52 -2] [SW52 -1] 

To perform switching operation between the line 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 
function. 
As the sequence will operate automatically when SW88 or 
SW52 -2 is selected, do not select when not using the 
sequence. 

Motori / Motor 2 [SWM2] 
When a signal for switching to motor 2 is input from the 
terminal selected by terminals [X1] 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 injection 
braking function is operating, a signal must be re -input 
after out ut sto s. 

Auxiliary terminal [AX] 
When an operation (forward or reverse) command is 
entered, this function outputs an 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 
oes off immediate) 

Time -up signal for Pattern operation [TU] 
When the pattern operation stage changes, this function 
outputs a one -shot (100ms) ON signal to report a stage 
change. 

Cycle completion signal for Pattern operation [TO] 

When the seven stages of a pattern operation are 
completed, this function outputs a one -shot (100 ms) ON 
signal to report the completion of all stages. 

Stage No. for Pattern operation [STG1],[STG2],[STG4] 
During pattern operation, this function reports the stage 
(o 

Pattern 
operation 
stage No. 

Output terminal 
STG 1 STG 2 STG 4 

Stage 1 on off off 
Stage 2 off on off 

When pattern operation is not activated (i.e., no stage is 
selected), the terminals do not output a signal. 
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trec[a>ency tletection9 t<operation, Wei) ) 

Alarm indication [AL1] [AL2] [AL4] 

This function reports the operating status of the inverter 
rotective function. 

Alarm detail 
(inverter protective function) 

Out ut terminal 
AL1 AL2 AL4 AL8 

Overcurrent, ground fault, fuse 
blown 

on off off off 

Overvolta e off on off off 
Undervoltage shortage, input 

off 
'hase failure 

off 

Motors 1 and 2 overload off off on off 
Inverter overload on off on off 
Heat sink overheating, 
inverter inside overheating 

off on on off 

External alarm input, braking 
resistor overheatin 

on on on off 

Memo error, CPU error off off off on 
Keypad panel communication 
error, otion communication error 

on off off on 

Otion error off on off on 
Oututwirin error off off on on 
RTU communication error off on on 
Overseed, PG disconnection off on on on 

In normal operation terminals do not output a signal. 
Fan operating signal [FAN] 

When used with "H06 Cooling fan ON /OFF control," this 
function out uts a si nal while the cooling fan is operating. 

Auto -restting [TRY] 

When a value of 1 or larger is set to "H04 Retry operating," 
the signal is output while retry operation is activating when 
the inverter rotective function is activated. 

Universal DO [U -DO] 

Assigning value "27" to a transistor output terminal 
renders the terminal a universal DO terminal. 
This function enables ON /OFF through the RS485 and 
BUS option. 
This function serves only to turn on and off the transistor 
output through communication and is not related to 
inverter operation. 

Overheat early warning [OH] 
This function outputs a early warning signal when heat 
sink temperature is (overheat detection level - 10°C) or 
hi her. 

2nd Freq. level detection [FDT2] 

This function is same as Frequency detection [FDT1], 
the detection level of the output frequency and hysteresis 
width are determined b E36 and E32. 

2nd OL level detection [0L2] 

This function outputs an ON signal when the output 
current exceeds "E37 OL2 LEVEL" for longer than "E35 
OL TIMER ". 

Terminal Cl off signal [C1OFF] 

This function outputs an ON signal when the input current 
of terminal C1 is less than 2mA. 

Digital input Setting at factory shipment 
Set value Description 

Terminal Y1 0 Operating (RUN) 
Terminal Y2 1 Frequency arrival (FAR) 
Terminal Y3 2 Frequency detection (FDT1) 
Terminal Y4 7 Overload early warning (OL1) 
Terminal Y5 10 Ready output (RDY) 

:::. :..::>:;::<::::.ï : Ys Ry operation modo 

This function specifies whether to excite the Y5 relay at 
"ON signal mode " or "OFF signal mode ". 

E : 2 - 5 ©©Q00© O D © 
Set value Operation 

0 At "OFF signal mode" 
At "ON signal mode" 

Y5A - Y5C: OFF 
Y5A - Y5C: ON 

1 At "OFF signal mode" 
At "ON signal mode" 

Y5A - Y5C: ON 
Y5A - Y5C: OFF 

When the set value is 1, contacts Y5A and Y5C are 
connected when the inverter control voltage is established 
(about one second after power on). 

t E 0 Frequency arrivai (detoutien width) j 
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 
t10 Hz of the setting frequency. 

E 3 o OC,C11111=©O13111111 

5-21 

Setting range: 0.0 to 10.0 Hz 
When the frequency is within the detection width, an ON 
signal can be selected and output from terminals [Y1] to [Y5] 

Output frequency +Detection width 

Frequency 
detection 
signal 
(terminals 
Y1 to Y5) 

E32 

ON ON 

Time 

L Frequency detection (hysteresis width) j 

This function determines the operation (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 [Y1] to [Y5]. 

E 

E 

3 ;1 © 
3 2 F 

D 

D 
0EI0©0ER 
01.11©0©0n1 

Setting range(Operation level) : G11S: 0 to 400 Hz 
MIS: 0 to 120 Hz 

(Hysteresis width) : 0.0 to 30.0 Hz 

Output frequency 

Set frequency 
Hysteresis width 

Operation level 

Release level 

Frequency 
detection 
signal 
(terminals 

Y1 to Y5) r ON 

Time 
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*Select one of the following two types of overload early 
warning: early warning by electronic thermal OIL relay 
function or early warning by output current. 

E 3 3 o 811311:10131L7D©131 

Set value 0: Electronic thermal OIL relay 
1: Output current 

Set 

value 

Function Description 

0 Electronic 
thermal 
OIL relay 

Overload early warning by electronic 
thermal OIL relay (having inverse -time 
characteristics) to output current. 
The operation selection and thermal 
time constant for the inverse -time 
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 time. 

This function determines the operation level of the 
electronic thermal O/L relay or output current. 

E 3 4 o E110111111111111111311111111 
Setting range G11S:Inverter rated output current x (5 to 200 %) 

P11 S:Inverter rated output current x (5 to 150 %) 
The operation release level is 90% of the set value. 

01.,1 function signal (Timer) 

E 3 5 O I 000©©0R 
This function is used when 1 (output current) is set to 
"E33 Overload early warning (operation selection)." 
Setting range: 0.0 to 60.0 seconds 
Set the time from when the operation level is attained 
until the overload early warning function is activated. 

prirlfr 
This function determines the operation (detection) level 
of output frequency for "2nd Freq. level detection [FDT2] ". 

E í3 6 F D T 

Setting range(Operation level) : G11 S: 0 to 400 Hz 
P11S: 0 to 120 Hz 

(Leve 

This function determines the operation level of the output 
current for "2nd OL level detection [OL2] ". 

E 3 í7 ©NEE%©I 
Setting range G11S:Inverter rated output current x (5 to 200 %) 

P11S:Inverter rated output current x (5 to 150 %) 
The operation release level is 90% of the set value. 

Output current 
E37 OL2 LEVEL 

OL2 LEVEL x 90% 

[OL2] 

E35 
OL TIMER 

I ON 

5 -22 
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t Display coefficient A 

D coefficient Ei 

These coefficients are conversion coefficients which are 
used to determine the load and line speed and the target 
value and feedback amount (process amount) of the PID 
controller displayed on the LED monitor. 

E 4 j0 O ©©1111Q1111111, 
E 4 E1 Ei O 131011111:111111111111111111 

Setting range 
Display coefficient A:- 999.00 to 0.00 to +999.00 
Display coefficient B:- 999.00 to 0.00 to +999.00 

*Load and line 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 value 
range of display data is 0.01 to 200.00. Therefore, 
values smaller or larger than this range are limited to a 
minimum value of 0.01 or a maximum value of 200.00. 
Target value and feedback amount of PID controller 
Set the maximum value of display data in E40, "Display 
coefficient A," and the minimum value in E41, "Display 
coefficient B." 
Displayed value = (target value or feedback amount) 

x (display coefficient A - B) + B 

Displayed value 

A 

B 

0% 100% 

Target value or 
feedback amount 

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. 

D i l ¡ S P L A Y F 

Setting range: 0.0 to 5.0 seconds 
*Monitored items in "E43 LED monitor (display selection 

Li 

Set value Display 

item 

Set value Display 

3 
Output 
current 8 

Calculated 
torque value 

4 
Output 
voltage 9 

Power 
consumption 
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J LED monitor (Function) 

L, LED moE>ftor (display at STOP mode) 

The data during inverter operation, during stopping, at 
frequency setting, and at PID setting is displayed on the 
LED. 
*Display during 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 same items as 
during running.. , 

Value 
set to 
E43 

E44 =0 E44 =1 
At stopping During 

running 
At 

stopping 
During 
running 

0 Set frequency value 
(Hz) 

Output frequency 1(before slip 
compensa ion) (Hz) 

1 Set frequency value 
(Hz) 

Output frequency 2(after slip 
compensation) (Hz) 

2 Set frequency jHz) 
3 Output current (A) 
4 Output voltage (command value) (V) 
5 Motor synchronous 

speed set value 
(r /min) 

Motor synchronous speed (r /min) 

6 Line speed set 
value (m /min.) 

Line speed (m/min.) 

7 Load shaft speed 
set value (r /min) 

Load shaft speed (r /min) 

8 Torque calculation value ( %) 
9 Consumption 

10 PID target value 1 (direct input from keypad panel) 
11 PID target value 2 (input from "F02 Frequency 1 ") 
12 PID feedback amount 

Note: For the values 10 to 12 set to E43, the data is 
displayed only when selected in "H20 PID control (operation 
selection)." 

*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 set to 
E43 

Frequency setting 

0,1,2,3,4 Set value of frequency (Hz) 
5 Set value of synchronous speed (r /min) 
6 Set value of line speed (m /min.) 
7 Set value of load speed (r /min) 

8,9 Set value of frequency Hz q Y( (Hz) 
10,11,12 Set value of frequency (Hz) 

Note: For the values 10 to 12 set to E43, the data is 
displayed only when selected in "H20 PID control (operation 
selection)." 

I E4S ':i l LOD manit+ar (FU 

This function selects the item to be displayed on the LCD 
monitor in the operation mode. 

Mr" L(C]DI ]M IN IT (R 
1 

Set value Display item 

0 Operation status, rotating direction, operation 
guide 

1 Output frequency (before slip compensation), 
output current, calculated torque value in bar 
graph 

Set value: 0 
During running 

1 60.00 I 

RUN FWD 

PRG *PRG MENU 

F/DELED SHIFT 

Set value: 1 

60.00 rill A 

Fout/Iout/TRQ 

Full -scale value of bar graah 

When stopping 

I 60.00 I 

STOP 
PRG *PRG MENU 

F/D *LED SHIFT 

Display item Full -scale 

Output frequency Maximum frequency 
Output curren 200% of inverter rated value 
Calculated torque value 200% of motor rated value 

Note: The scale cannot be adjusted. 

This function selects the language for data display on the 
LCD monitor. 

E 4 6 L [AIN [GJUIAIGFEI ; 

Set value Language 
displayed 

Set value Language 
displayed 

0 Japanese 3 French' 

1 English 4 Spanish 
2 German 5 Italian 

Note: Japanese language is used for all LCD screens in this 
manual. For other languages, refer to the relevant 
instruction manual. 

ïn'onjítor:`:contras 

This function adjusts the LCD contrast. Increase the set 
value to raise contrast and decrease to lower contrast. 

5 -23 

E 4 7 13Q©111111 s BEEN A 

Set value 01 ,2 8,9,10 

Screen Low High 
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C: Control Functions of Frequency 

" . . 

£ :.: 
Lïä$:.tt\\\`:'; 

.::t::.. :. :. ,.» ur .. .:SC eà;'ë"t\::: ` tx\....::;?::: 

,»..,.a::.:... 

jj. p,_,.: \ 
. "" ..:tw .;., :.:.,.i 

- 
. ..: 

ltlï1ip 

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 three jump points can be set. 
This function is ineffective when jump frequencies 1 to 3 

are 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 
i¡ 

0 1 Ut D 
C 

l 
0 

C ! 0 

2 19111111©Q111=1 2 
3 0o M 0EM 3 

Set value 
0 to 400Hz (P11 S: 0 to 120Hz) 
In 1 Hz steps (min.) 

Set value 
C 0 4 0D© p ©ß©0F1 

Oto30Hz 
In 1Hz steps (min.) 

Output frequency 
(Hz) 

Jump frequency 
width 

Jump frequency 
width 

Jump frequency 
width 

Jump frequency 3 

Jump frequency 2 

Jump frequency 1 

Set frequency (12) 

Output frequency 
(Hz) 

Actual 
jump width 

Jump frequency 
width 

Jump frequency 2 

Jump frequency 1 

Set frequency (Hz) 

5 -24 

UenC 

*Multistep frequencies 1 to 15 can be switched by turning on 
and off terminal functions SS1, SS2, SS4, and SS8. (See 
E01 to E09 for terminal function definitions.) 
*OFF input is assumed for any undefined terminal of SS1, 
SS2, SS4, and SS8. 

C 0 1 et_ 
C 1L0 

1 
6 aaDima11111 

Elrl H zS1i 
2 i 

C0l7©D LQ H5 © 3s 
C 

C 

0 18 U L 

O 19 DLlüO©©S 
T I Hz 54 

5 Rs' 
C 1 ( 0 ©Da T H z S 6 1 

;2 
SO óiii©©é8 

C 1 3 D U 

C,14 U 

C 11 15 DDlinntlinall 
L aI H©Q 9 

L T H©O0i 
1 

C1 1 6 D U L 00 ©©Q 2{ 
C11 ;7 DDL © I H z a3 
C 11 8 [1lD D H !MI 4 
C 1: 9 1:11.1 L Emi H©0 

Output frequency 
(Hz) C13 

C12 C14 

C11 

C10 

C09 

C08 

C07 

C08 

C15 

C18 

C17 

C18 

C19 

äted1ïmctisris: 
E01 1°1E09 
vafuet>o# 

FWD -CM ?`"//,.,° 

SS1-CM i ri El rj PL] 

SS2-CM 

SS4-CM 

SS8-CM 

'pM 6 < :7W; 

::d. :.b.É^ 

Set value 

0 to 400Hz (P11 S: 0 to 120Hz) 

In 0.01 Hz steps (min.) 
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This function sets the frequency for jogging operation of 
motor, which is different from the normal operation. 

C 2 0 E 0 
Setting range G11S : 0.00 to 400.00 Hz 

P11 S : 0.00 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 
X1," to "E09 Terminal X9." 

ltla 
*Pattern operation is anautomatic operation according to 
preset operation time, direction of rotation, acceleration and 
deceleration time, and frequency. 
When using this function, set 10 (pattern operation) to "F01 
Frequency setting." 
The following operation patterns can be selected 

B®P Ì A T T E R N 

S 

C28 

irttöri , 

.::. ll;[E rpisiratìon 

*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 time. 

1 

.................... 

:Related functions 
F01, C$0 

(Set value:10) 

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. 

Set value:0 

Forward 

Output 
frequency 

0 

Reverse 

End of a cycle 

V 

Set value:1 

Forward 

Output 
frequency I 

0 

Reverse 

Set value:2 

Forward 

Output 
frequency I 0 

Reverse 

FWD 

End of a cycle 
V 

Time 

End of a cycle 

V 

Time 

Time 
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C 

C 

2 

2 

C 2 

C 2 

C 2 

C 

C 

2 

2 

2 ©OL,B© íIIIIIM 
3 ©000©11111©MIIII 
4 ©u0ri©mumm 
5 11000©M0MENI 
6 ©dWiE1©1111©111111111111 
7 3000©11110111111111 
8 ©iiGMENIMIIIMI 

Set or 
assign item 

Value range 

Operation 
time 

O. 00 to 6000s 

Rotation 
direction 

F: Forward (counterclockwise) 
R: Reverse (clockwise) 

Acceleration 
and 

deceleration 
time 

1: Acceleration time 1 (F07), deceleration time 1 

(F08) 

2: Acceleration time 2 (E10), deceleration time 2 

(Ell) 
3: Acceleration time 3 (E12), deceleration time 3 

(E13) 

4: Acceleration time 4 (E14), deceleration time 4 

(E15) 

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 
time (code): 3 

Motor rotating direction: 
Forward (counterclockwise) 

Operation time: 100s 

Set the operation time to 0.00 for stages not used, which are 
skipped in operation. 
With regard to the set frequency value, the multistep 
frequency function is assigned as listed in the table below. 
Set frequencies to "C05 Multistep frequency 1," to "C11 
Multistep frequency 7." 

Stage No. Operation frequency to be set 
Stage 1 Multistep frequency 1 (C05) 
Stage 2 Multistep frequency 2 (C06) 
Stage 3 Multistep frequency 3 (C07) 
Stage 4 Multistep frequency 4 (C08) 
Stage 5 Multistep frequency 5 (C09) 
Stage 6 Multistep frequency 6 (C10) 
Stage 7 Multistep frequency 7 (C11) 
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*Pattern operation setting example 
Function Set value Operation frequency to be set 

C21 (mode selection) 1 - 

C22 (stage 1) 60.0F2 Multistep frequency 1(C05) 
C23 (stage 2) 100F1 Multistep frequency 2 (C06) 

C24 (stage 3) 65.5R4 Multistep frequency 3 (C07) 

C25 (stage 4) 55.0R3 Multistep frequency 4 (CO8) 

C26 (stage 5) 50.0F2 Multistep frequency 5 (CO9) 

C27 (stage 6) 72.0F4 Multistep frequency 6 (C10) 

C28 (stage 7) 35.0F2 Multistep frequency 7 (C11) 

The following diagram shows this operation. 

Forward Multistep Multistep 

direction Multistep Multistep frequency 6 frequency 7 

frequency 1 frequency 2 \ (Stage 7) 

(Stage 1) Multistep 
AC 4 

frequency 5 

DEC4 FWD 

V 

Reverse 

direction 

ACC2 ACC4 

Multistep 

frequency 3 
Multistep 

frequency 4 

60.05 100S 65.5S 55.0S. 50.0S 72.0S 35.0S 

M 04 04 04 04 

Set 
value 
:16 *lsfl n n n nn 

Output signals from terminals Y1 to Y5 

Set 
value 0.1 

17 

Runnin. and stopping are controlled by pressing the 
and STOP 

termina s. 
When using the keypad 
starts operation. Pressin 
advance. Pressing the 

FWD 

keys and by opening and closing the control 

pane -ssing the FWD key 
the STOP key pauses stage 

key again restarts operation 
from the stop point accor in to the stages. If an alarm 
stop occurs, press the key to release operation of 
the inverter protective function, then press the :.vwi key 
to restart stage advance. 
If required to start operation from the first stage "C22 
Pattern operation (stage 1)," enter a stop command and 
press the RESET key. 
If an alarm stop occurs, press the RESET 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 "F08 Deceleration time 1." 

This function selects the frequency setting method. 

Related functions 
E01 to BOO 

; {Set irzlue:1I11:} 
FOI 

C 13 Q 
For the setting method, see the explanation for F01. 

I cal ) l Bias {termina1(42)) 

C32 ) 
F 

Gain (tetinalicli) 
J 

This function sets the offset of the analog input (terminals 

O F a©LIMIIIIo© 
O F F S E jT C l 

[12] and [C1]). 

The setting range is -5.0 to +5.0% (in 0.1% steps) of the 

maximum output frequency. 

Set frequency value 

Maximum output frequency 

-10V 

+5% 

10V 
Frequency setting voltage input 

-5% 

Terminal [12] 

Set frequency value 

Maximum output frequency 

A OmA 
Frequency setting current input 

-5% 

Terminal [C1] 
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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 3 0©171111111©IE00© R 
Setting range: 0.00 to 5.00 seconds 

An set value too large delays control response though 
stabilizing control. A set value too small speeds up control 
response but renders control unstable. 

If the optimum value 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 
filter (set in H25) is used. 
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Motor .1 (P: Motor Parameters) 

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 1 IIKIIINCA 0 1111©©1111111 
Set values: 2, 4, 6, 8, 10, 12, 14 

1 1ca0§cIfY}:>. ".:: 

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 ©EME1130'.11101111 
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 FUJI 3 -phase standard motor. 

- P03 Motor 1 (rated current) 
- P06 Motor 1 (no -load current) 
- P07 Motor 1 (% R1) 
- P08 Motor 1 (% X1) 

Note: 
The set values for the FUJI 3 -phase standard motor are 
200V, 50Hz, 4 poles for the 200V series; 400V, 50Hz, 4 
poles for the 400V series. 

ätr>:1Ratearcürr 

This function sets the rated current value of motor 1. 

P !0 3 

Set value: 0.00 to 2,000A 

This function measures and automatically writes motor 
data. 

P 0 4 EIEINaaa111111111111 

Set 
value 

Operation 

0 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 %R1," 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. 

Tuning procedure 

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 "P06 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 DATA key to write the set value 

and press the FWD key or REV key then start tuning 

simultaneously. 

5. 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.) 

6. Press the STOP key after the tuning is completed. 

7. 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. 

A WARNING 

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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*Long-time operation affects motor temperature and motor 
speed. Online tuning minimizes speed changes when 
motor temperature changes. 

P 0 ' 5 ©KINEIB ©©INEN 
Set value Operation 
0 Inactive 

1 Active 

This function sets the no -load current (exciting current) of 
motor 1. 

Set value: 0.00 to 2,000A 

P 0 613=11 o MEMO 
Motor 9 t°IhR1 setting) 

J 

t 
Motor 9 {%X setting) 

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 ©1 i- OM 
P 0 8 131 i - 13©.. 

Calculate %R1 using the following formula: 

%R1- R1 -CableR x100 [%] 
v /(15-I) 

R1: Primary coil resistance value of the motor [Q] 

Cable R : Output -side cable resistance value [S2] 

V : Rated voltage [V] I: Motor rated current [A] 
Calculate %X using the following formula: 

% X X1-I-X2 XM /(X2+XM) +Cable 
X x 1 0 0 [96] 

V / (.1r I ) 

X1: Primary leakage reactance of the motor [f2] 

X2: Secondary leakage reactance (converted to a primary 
value)of the motor [û] 
XM: Exciting reactance of the motor [S2] 

Cable X: Output -side cable reactance [Q] 
V: Rated voltage [V] I: Motor rated current[A] 

Note: 
For reactance, use a value in the data written in "F04 

Base frequency 1." 
When connecting a reactor or filter to the output circuit, 
add its value. Use value 0 for cable values that can be 
ignored. 

*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 changes. 

P 0 9 ©ar12R3 O P 1 

Set value: 0.00 to 15.00Hz 

*Calculate the amount of slip compensation using the 
fóllowing formula: 
Slip compenssation amount 

=Base frequency x 
Slippage [r /min] 

Synchronous speed [r /min] 

Slippage = Synchronous speed - Rated speed 
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C 

( H03) 

High Performance functions (H:Hfgh Performance hmotia») 

Dalta Initializing (Data 

This function returns all function data changed by the 
customer to the factory setting data. (initialization). 

H 0 3 D Ti 
Set value 0: Disabled. 

1: Initializing data. 

To perform initialization, press the STOP and .. keys 
FUNC together to set 1, then press the DATA key. The set 

values of all functions are initialized. The set value in H03 

automatically returns to 0 following the end of initialization. (it ( Autores+at(Tines) 

ia5 ) Auta.reset (Reset interval) 

When the inverter protective function which invokes the 
retry operation is activated, this function releases 
operation of the protective function and restarts operation 
without issuin an alarm or terminatin outut. 000 O es0© ©E T H 0 4 

H 0 5 T 
Set the protective function release count and waiting time 
from its operation startup to release. 
Setting range (Count) : 0, 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 

OV1,0V2,0V3 
: Overvoltage 

OL1 
: Motor 1 overload 

OH1 
: Heat sink overheating 

0L2 
: Motor 2 overload 

OH3 
: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. 

A 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 

Protective 
function 

Automatic 
release 
command 
of 
protective 
function 

Output 
frequency 

Occurrence Extinction 

11 

1r Operating 

14- 0.1S 
Waiting time 
(H05) 

Tim 
e 

Output 
signals 

terminals 
Il Y1 to Y5 

retry failed 
* Occurrence 

Alarm 

Protective 
function 

Automatic 
release 
command 
of 
protective 
function 
Output 
frequency 

Output 
signals 

(terminals 
Y1 to Y5 ) 

Extinction 

Alarm 
reset 

Operating Operating Operating Operating; 

1 E r-i I I 
o.1s o.1s -01:4- t H05: 4. 4- H05: 

Wait 
time 

Wait 
time 

0.1s.0.1 4- 
Retry 
end 

Count set in 
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 
fin in the inverter and turns the fan on or off. 
When this control is not selected, the cooling fan rotates 
continuall 
H 6 ©VEIIII©ki o DtR 

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. 

» H07 " >::::.::.:>:.:;::: 
AC:C1att 'Made <leci 

This function selects the acceleration and deceleration 
pattern. 

H 10 7 aurammummus 
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] 
This pattern reduces shock by mitigating output frequency 
changes at the beginning/end of acceleration and 
deceleration. 

Output frequency 

f[Hz1 - Mild S -shape ern 

.. _ Sharp S -shape 

o ' 

ßacc ßacc 

<Pattern constants> 

H H 
pdec pdec 

t[s] 

When 1 is selected in 
H07 (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 
(Hz) 

0.10 x maximum 
output frequency (Hz) 

Time for S- 
shape at 
acceleration 
(ß a) 

0.10 x acceleration 
time (s) 

0.20 x acceleration 
time (s) 

Time for S- 
shape at 
deceleration 
(ß dec) 

0.10 x deceleration 
time (s) 

0.20 x deceleration 
time (s) 

* When 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 

Maximum 
output 

Set 
frequency 

Base 
frequency 

0 t[sec] 

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 REV key, or negative analog 
input from terminal 12 or VI 

8 Ei©000 0 Elan HI 

Set value 0: Inactive 
1: Active 

This function is inactive when H18 Torque Control is active . 

So Reversing operation is active. 

(-otatingmotbr pick 

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 "F03 Maximum frequency," exceeds the value 
set to "F15 Frequency limiter (upper limit)." 

H 0 9 S IT 0CIE11,© D © O 
Settina rancie 0,1,2 

Set 
value 

Normal 
startup 

Restart after 
a 
momentary 
power 
failure 

Line -to-inverter 
switching 

0 Inactive Inactive Inactive 
1 Inactive Active Active 
2 Active Active Active 

*Explanation of set values 
-1: This function is 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. 

0.1 sor 0.2sor 
CM longer longer 

5 -31 

Time 

Output 
frequency 
(motor speed) 

Time 

Speed 
search 

Acceleration 

n this section, the output voltage is 

gradually increased in steps to 
minimize shock. 

Note: The dotted -dashed line indicates motor speed. 

The following setting is recommended, for the exact 
motor speed is detected. 

0 Set the value "0.0" of F09 Torque Boost 1. 

® Perform the PO4 Motor 1 Tuning when other 
manufacture's motors or long motor cable are set. 
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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 
volta e and current. 

H 1 0 ©© ©00 ©M ©DO 
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. 

AMMO innEl 
This function selects the inverter stopping method when a 

sto command is entered. 
H 1 1 OESHEMElD':E 
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. 
BAs the operation level of the instantaneous overcurrent 
limiting function cannot be adjusted, the torque limiting 
function must be used. 
BAs 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 1 311©©611111131011-1111 
Set value 0: Inactive 

1: Active 

Fí13 

*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 momentary power 
failure. 

H ¡1 3 i121011100011110 
Setting range: 0.1 to 5.0 seconds 

When the momentary power failure time is shorter than 
the wait time value, a restart occurs following the wait 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). 

i`'!Ee:ï 

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 under a heavy 
load Burin normal operation. 

C F IA IL IL a IR IA IT IE I 
I 

Setting range: 0.00, 0.01 to 100.00 Hz/s 
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. 

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 volta a dro ' s below the set o » eration continuation level. 

©O D Mai H 1 5 

Setting range 200V series: 200 to 300V 
400 V series: 400 to 600V 

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 unexpected motion. Please contact Fuji 
electric when changing the initial value. 

.Attttkistart 
(OPR commend e:eithald time} 

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 power failure 
time. 

S (E IL IF IH ]O IL D 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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ue.calntr 

This function controls motor torque according to a 
command value. 

H ?1 8 EICI Q IIIEN11:181111 '' 

Set 
value 

Operation 

Related 
functions 
Mine* 

(Set vale: 23) 

0 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. 

Voltage at 
terminal 12 

Torque control block diagram 

Torque command value 

r Torque 
limitation 

Forward command 
Reverse command 

Regulator 

Detected torque 
current 

Output 
frequency 

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 torque 
control function does not operate. 

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 !9 A U1T .L__...1..R..1.E_1D l..__...1 I.._.._l 

Set value 0: Inactive 
1: Active 

(When the active drive function is activated, the 
acceleration time is three times the selected time.) 

S 

t25:: 

control (Moàei.seled 

S 

PID control detects the amount of control (feedback 
amount) from a sensor of the control target, then 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 

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 

H 2 0 Ljim 111110o D iE D 

Set value 0: No operation 
1: Forward operation 
2: Reverse operation 

Inverter output 
frequency 

Maximum 
frequency 

0 

0% PID output 100% 

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 

Display coefficient A 

Display coefficient B 
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t PD control (Feedback signal) j 

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. 

H 2 1 120©01110©CDD1111 

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 terminal 12, reverse operation (10 to 

OV voltage input) 
3 Control terminal Cl, reverse operation (20 

to 4mA current input) 

Direct frequency setting 
from keypad panel 

Feedback amount 

100% 

0% 
OV 

4mA Input 
10V 

20mA 

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. 

E01 to E09 (function) (frequency setting 
switching between 1 and 2) 

E01 to E09 (function) (PID control 
cancellation) 

Process amount setting #11 
from keypad panel 

Setting selected in F01 
(frequency setting 1) 

1124 

PID 
calculator 

Forward 1...L1 ^ operation 

..+1Reverse #2 
operation 

1#2a Frequency 
command 

H2Ó 
(operation selection) 

Pk3r control (.Pialn) 

RD control (1gain) 

PID t (011ain) 

*These functions are not generally used alone but are 
combined like P control, Pl 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. 

Deviation 

i 
Time 

Operation 
amount 

Drive 
section 

Control 
target 

Terminal 12 

Signal 
reversal 

Terminal 
Cl 

Signal 
reversal 

H21 (setting signal switching) 

H 2 2 Desa ial13M11 
Setting range: 0.01 to 10.0 times 
P (gain) 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 
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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. 

Trre 

YEIMILL-_19 ZA i..ilN__ . LI..__ _.... 
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. 

Trie 

H 2 4 D'=.- 000©111111111111111 
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 
adjustment 

Before 
adjustment 

Tme 

- To stabilize response quickly (i.e., allowing for a little 
overshoot), 
: decrease the value of "H23 I- gain," or 

increase the value of "H24 D- gain." 

-To suppress vibration with a period longer than the value of 
"H23 -gain," increase the value of H23. 
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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 
"H22 P- gain." 

> I 1>( e bract 

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 ©II ©EJ 

Setting range: 0.0 to 60.0 seconds 

teirmrstat I<ildl8 selaet? 

Set this function active when the motor has a PTC 
thermistor for overheat protection 

H 2 6 DIEMEINd D ©E o 
Set value 0: Inactive 

1: Active 
Connect the PTC thermistor as shown in the figure below. 

The protective operation uses the trip command(extemal 
fault) input to terminals [X1] to [X9] when selected. Hence, 
the trip mode is activated by "OH2 :Extemal thermal relay 
tripped." 

Resistor 

1,000f11 

PTC 

thermistor 

13I_DC10V 

Resistor 

0` f1( 

° 
I 

I 
11 

! T 
ov 

Comparator 

t:c;tttermis 

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. 

EIMMINTUCTMITEIVIETET-1 
Setting range: 0.00 to 5.00V 

The PTC thermistor has its own alarm temperature. The 
internal resistance value of the thermistor largely change at 
the alarm temperature. The operation (voltage) level is 
set using this change in the resistance value. 
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Internal resistance of 
PIC thermistor 

Rp2 

Rp1 

Alarm 
temperature 

Temperature 

The figure in "H26 PTC thermistor (Mode select)," shows 
that resistor 25052 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 

Vcl - 
250 +Rp 

X 10[V] 

1000+ 
250Rp 
250+ Rp 

The operation level can be set by bringing Rp in theVcl 
calculation formula into the following range. 

Rp1 < Rp < Rp2 
To obtain Rp easily, use the following formula. 

Rp - Rpl 2Rp2 [Q] 

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 [r /min] 

Synchronous speed [r /min] 

x 

H 2 8 

Set value : -9.9Hz to 0.0Hz 

Characteristics of the motor 
When droop When droop 

operation is active \ , operation is inactive 
Torqu 

e 

Rated torque 

o 
Synchronou peed 

\.s speed 

[Hz] 
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na," k {tt+tiiort selec) 

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 ` O 111111131 a111110EICE1111 
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. 

?kW 
S 

RS485 :(Re 

These functions set the conditions of RS485 communication. 
Set the conditions according to the upstream device. Refer 
to technical manual for the protocol. 
This function sets the station address of RTU. 
H 3 1 D iD [I©© © -- 

Setting range: 1 to 31 

This function sets processing at communication error and 
sets the error rocessin timer value. 
H 3 2 ©O D EMI O ©EM 
H 3 

Set value Processing at communication error 
0 Immediate Er 8 trip (forced stop) 

1 
Continue operation within timer time, Er 8 trip 
after timer time. 

2 

Continue operation and effect retry within timer 
time, then invoke an Er 8 trip if a communication 
error occurs. If an error does not occur, 
continue operation. 

3 Continue operation. 

This function sets the baud rate. 
4 01E1E1 D 111001M1 

Setting range: 0 to 4 
H 3 

Set value Baud rate 
0 19200 bit/s 
1 9600 bit/s 
2 4800 bit/s 
3 2400 bit/s 
4 1200 bit/s 

This function sets data lenth. 
5 0© i *u H 3 

Set value Data length 
0 8 bit 
1 7 bit 

This function sets the sari bit. 

6 000000 H 3 

Set value Parity bit 
0 None 
1 Even 
2 Odd 

This function sets the_sto bit. 
STT O P B-T I T TS I 

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 
H 3 8 © O a©©111á111111111111 

Setting range: 0 (No detection) 
1 to 60 seconds 

This function sets the time from when a request is issued 
from the ustream device to when a resonse is returned. 

9 Q©D OO 0s e%0 H 3 

Setting range: 0.00 to 1.00 second 
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J 

Electroniathetmal avedoactmay 2 i'rhermat one constant) ) 

Motor 2 (A:Attematrve Motor Parameters) 

This function sets the maximum frequency for motor 2 
output by the inverter. This function operates the same as 
"F03 Maximum frequency 1." For details, see the 
explanation for F03. 

A 0 1 ©0©© ©S ©ER 

This function sets the maximum output frequency in the 
constant -torque area of motor 2 (i.e., output frequency at 
rated output voltage). This function operates the same as 
"F04 Base frequency 1." For details, see the explanation for 
F04. 

A 0 2 00©©111M11©S ©111 

This function sets the rated value of voltage output to motor 
2. This function operates the same as "F05 Rated voltage 
1." For details, see the explanation for F05. 

RATE[DElV12 A 0 l3 

Maximum voltage 2 

This function sets the maximum value of the inverter output 
voltage of motor 2. This function operates the same as "F06 
Maximum voltage 1." For details, see the explanation ,for 
F06. 

iM IA IX i 1V 1- 12 1 

( Aq5 Torque boost 2 

This function sets the torque boost function of motor 2. 
This function operates the same as "F09 Torque boost 1." 
For details, see the explanation for F09. 

A 0 5 TIR(Q1 ]B)O1O(S IT 12 

Atlâ [ Electronic thermal overload relay 2{Select) j 
A07 Electronic thermal overload relay 2 (Level) j 
A08 

This function sets the function of the electronic thermal 
overload relay for motor 2. This function operates the same 
as F10 to F12, "Electronic thermal overload relay 1." For 
details, see the explanations for F10 to F12. 

A i0 6 13 C T 013 O Q2 
A 0 

To 
7 "'mQ E ©B© 
8 n0©©rD©ENi© 

Ir'c+trtiit` .................. 

This function sets the torque vector function of motor 2. 
This function operates the same as "F42 Torque vector 
control 1." For details, see the explanation for F42. 

A 0 9 01300113131011 O R 

Number of motor -2 poles J 

This function sets the number of poles of motor 2 to be 

driven. This function operates the same as "P01 Number of 
motor -1 poles." For details, see the explanation for P01. 

A 1 10 l.O[L..[...Els....__ 

All 
l 

Moto 2 (Capacity) , 

This function sets the capacity of motor 2. This function 
'operates the same as "P02 Motor 1 (Capacity)." For details, 
see the explanation for P02. However, the related motor 
data functions change to "Al2 Motor 2 (Rated current)," "A15 
Motor 2 (No-load current)," "A16 Motor 2 ( %R1 setting)," and 
"A17 Motor 2 ( %X setting)." 

A 1 1 ©©4EIVICINIIMMINI 

This function sets the rated current of motor 2. This 
function operates the same as "P03 Motor 1 (Rated current)." 
For details, see the ex lanation for P03. 

2 o ©aaoMINflM A 1 

or ;:21 Tunin 

This function sets the auto tuning of motor 2. This function 
operates the same as "PO4 Motor 1 (Tuning)." For details, 
see the explanation for PO4. 

A 1 3 Q©00©1011101111111111 
pan 

1 
Motor 2 (can -line tuning) 

J 
This function sets the online tuning of motor 2. This 
function operates the same as "P05 Motor 1 (On -line 
tunin ." For details, see the exlanation for P05. 

4 ©©RiíEJ©BM11R A 1 

"S ) 
This function sets the no-load current of motor 2. This 
function operates the same as "P06 Motor 1 (No-load 
current ." For details, see the explanation for P06. 

A l 5 M121 -(I !o( 11 1 
1 

Motor 2 {°R1 setting) 

Motor 2 MX setting) 
J 

This function sets %R1 and %X of motor 2. This function 
operates the same as "P07 Motor 1 ( %R1 setting)," and "P08 
Motor 1 ( %X setting)." For details, see the explanations for 
P07 and P08. 

Al8 j 

M12 I- [%IR I j 

M i t 1- 1'/O I X I ! I i I 

Slip compensation control 2 

This function sets the amount of slip compensation for 
motor 2. This function operates the same as "P09 Slip 
compensation control." For details, see the explanation for 
P09. 

A 1 ` 8 S 11111 : 1211131 +01 
Set value: 0.00 to 15.00Hz 

*Calculate the amount of slip compensation using the 
following formula: 
Slip compenssation amount 

=Base frequency x 
Slippage [r /min] 

Synchronous speed [r /min] 

Slippage = Synchronous speed - Rated speed 
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 Table 6.6.1 List of alarm displays and protective functions 

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. 

Alarm Name 
Keypad panel display 

Contents of operation LED LCD 

Over current 

0C1 OC DUR I NG ACC During 
acceleration 

If the inverter output current momentarily exceeds the 
overcurrent detection level due to an overcurrent in the motor, or 
a short- circuit or a ground fault in the output circuit, the 
protective function is activated. 

0C2 OC DURING DEC During 
deceleration 

0C3 OC AT SET SPD Running at 
constant speed 

Ground fault 

EF GROUND FAULT If a ground fault 
activated (for 30kW 
22kW or less, 
protection against 
fault protective relay 

'n the inverter output circuit is detected, the protective function is 
or more only). If a ground fault occurs in an inverter rated at 

the inverter is protected by the overcurrent protection. If 
personal injury or property damage is required, install a ground - 

or earth- leakage circuit breaker separately. 

Overvoltage 
protection 

OU1 OV DUR I NG ACC During 
acceleration 

If the DC link circuit voltage of the main circuit exceeds the 
overvoltage detection level (200V series: 400V DC or more, 400V 
series: 800V DC or more) due to an increase in the regenerating 
current from the motor, the output is shut down. 
However, protection against inadvertent overvoltage apply (e.g., 
high -voltage line) may not be provided. 

OU2 OV DUR I NG DEC During 
deceleration 

OU3 OV AT SET SPD Running at 
constant speed 

Undervoltage 
protection 

LU UNDERVOLTAGE If the DC link circuit 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 

L i n PHASE LOSS If the inverter is driven with any one of the three phases connected to Ll /R, L2 /S 
and L3 /T of the main circuit power supply "open," or if there is a significant 
disparity between the phases, the rectifying diodes or smoothing capacitors may be 
damaged, at such time an alarm is issued and the inverter is tripped. 

Overheating of 
heat sink 

OH1 FIN OVERHEAT If the temperature of the heat sink rises due to a cooling .fan failure, etc., the 
protective function is activated. 
If the over current of the terminal 13 (20mA or more) due to the the short circuit 
between terminal 13 and terminal 11, etc., the protective function is activated. 
If cooling fans for mixing inside air cannot work, this protective function will be 
activated. This protective function will be kept until the fan is replaced.(30kW or 
more) 

External alarm OH2 EXT ALARM If the external 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. 

Inverter 
internal 
overheating 

OH3 HIGH AMB TEMP If the temperature inside the inverter rises due to poor ventilation, etc., the 
protective function is activated. 
If the over current of the terminal 13 (20mA or more) due to the short circuit 
between terminal 13 and terminal 11, etc., the protective function is activated. 

Overheating of 
braking resistor 

dbH DBR OVERHEAT If electronic thermal O/L 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 1 

overload 
OL1 MOTORI OL The protective function is activated if the motor current exceeds the preset level, 

provided that electronic thermal O/L relay 1 function code F10 has been selected. 
Motor 2 

overload 
OL2 MOTOR2 OL 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 O/L 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 is blown out following a short- circuit or damage to the 
internal circuit, the protective function is 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 
error 

Erg 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 

Er5 

OPTN COM ERR 

OPTION ERROR 

Error when using an optional unit 

Forced stop Er6 OPR PROCD ERR Error when using the forced stop command 

Output wiring 
error 

Er7 TUN I NG 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. 

RS485communi 
cation error 

Er8 RS485 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 RESET 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 !TOFF -ON -OFF!! 

as shown in Fig.6 -2 -1. 

When releasing the trip status, set the operation command 

to OFF. If the operation command is set to ON, inverter will 

start operation after resetting. 

10ms or 

Reset command OFF I ON I OFF 

Keypad panel display i Normal 
display 

Alarm display (Operable) 

Alarm output OFF I ON I OFF 

1 
Trip 

Fig.6-2-1 

0 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 

e1)Overcurrent 

NO 

Remove the short -circuit 
and ground fault. 

Reduce the load or increase 
the inverter capacity. 

YES 

YES 

Overcurrent 
during acceleration 

OC' 

1 

Overcurrent 
during deceleration 

OC2 

Overcurrent 
running at constant speed 

0C3 

<Are the motor connecting terminals (U, y, W) short- circuited or grounded? 

NO NO 

Is the load excessive? 

NO 

Can the torque boost 
amount be reduced? 

NO NO 

Is the torque boost 
correct? 

YES 

Reduce the torque boost. 

Faulty inverter or error 
due to noise. 

Consult with Fuji Electric. 

Is the acceleration time 
setting too short 

compared with the load? 

YES 
NO 

Is the deceleration time 
setting too short compared 

with the load? 

Prolong time settings. 

X YES / Can the acceleration time 
setting be prolonged? 

O / Has the load changed 
suddenly? 

YES 

NO 

YES/ Can the deceleration time 
setting be prolonged? 

NO 

(2) Ground fault 

Ground fault 
EF 

____<Is a part in the inverter output 
circuit (cable, motor) grounded? NO 

Reduce the load or increase 
the inverter capacity. 

Remove the grounded part. 

1YES 

The braking method 
requires inspection. 

Contact Fuji Electric. 

Reduce the load or increase 
the inverter capacity. 

Faulty inverter or error due to noise. 
Contact Fuji 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 Fuji Electric. 
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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 Fuji Electric. 

(5)Low voltage 

Overvoltage 
during deceleration 

OU2 

Overvoltage 
running at constant speed 

OU3 

0( 
Is the power supply voltage within the specified value? ) 

YES YES 

Does OU activate when the load is suddenly removed? 

INO INO 

NO / Does the main circuit DC link circuit 

YES 

voltage exceed the protection level? 

Does OU alarm activate 
when acceleration 

is completed? 

YES 

Can the deceleration time be prolonged? 

Reduce. 
YES 

Low voltage 
LU 

NO 

YES 

Can the acceleration 
time be prolonged? 

NO 

YES 

YES 

)YES 
NO 

YES 

)YES 

NO 

Can the moment of load inertia be reduced? 

NO NO 

Is the braking device or DC brake function in use? 

YES YES 

Prolong. 

NO 

NO 

YES 

Inspect the braking method. Contact Fuji Electric. 

Has a (momentary) power YES 
failure occurred? 

NO 

Is the power supply 
voltage within the 
specified value? 

NO 

YES 

NO 

Faulty parts or loose 
connection in the 

power circuit? 

Is there a load requiring 
a large starting current 
within the same power 

distribution group? 

YES 

YES 

NO 

Modify power distribution system 
to satisfy the specified value. 

7-2 

Consider using 
a braking system 

or DC brake function. 

Reset and restart 
operation. 

Faulty of inverter control 
circuit or error due 

to noise, etc. 
Contact Fuji Electric. 

Replace the faulty part 
and repair the connection. 

YES 

Does LU activate when Is the main circuit DC voltage 
the circuit breaker or (between P -N) higher than 
magnetic contactor is NO the detection level specified 

switched on? in Section 6.1.1? 

YES 

Is power transformer \YES 
capacity adequate ? / 

NO 

The inverter may be faulty. 
Contact Fuji Electric. 
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(6) Overtemperature at inside air 
and overheating at heatsink. 

Overtemperature 

at inside air OH3 

/Is between the control \ terminals 13 -11 closed? 

No 

Overheating 

at heatsink OH1 

/Is between the contro 
\terminals 13 -11 closed? 

NO 

YES 

Check the temperature of 

the heatsink using the alarm 

information displayed 

on the keypad lane'. 

Check the keypad panel display. 

Display limit or not? 

(22kW or less: 20 degrees C. 

30kW or more:50 degrees C) 

IWO 

YES 

Is the peripheral 

temperature of the 

inverter -10 degrees C 

or less? 

YES I 

Remove the short circuit 

Is the cooling fan 

for mixing inside air 

rotating? 

(30kW or more) 

<Is the cooling 

fan rotationg? 

YES 

Is the cooling fan 

for mixing inside air 

rotating? 

(30kW or more) 

YES(22kW or less) 

1,YES(22kN or less) 

Faulty detection 

circuit on PCB. 

Contact Fuji Electric. 

Make peripheral 

temperature of the 

inverter to meet 

the specification. 

Reduce the load. 

Replace the cooling fan 

for mixing inside air. 

( Is the cooling air ) YES .1 Remove obstacles. 
passage blocked? 

NO 

CIs the ambient 

temperature within 

the specification? 

NO 

Arrange peripheral 

conditions to meet 

the specification. 

Faulty inverter or error 

due to noise, etc. 

Contact Fuji Electric. 

(8) Inverter unit overload and motor overload 

Inverter unit 
overload OLU 

Motor overload 
OL1, OL2 

Do the characteristics 
of the electronic thermal NO 
O/L relay and motor 
overload match? 

YES 

Is the electronic thermal N 

O/L relay setting correct? 

YES 

Is the load excessive? 

(7) External thermal relay tripped 

External thermal relay tripped 
OH2 

/ Is PTC MODE ) 
0 \ H26 enabled ? / 

YES 

<Is PTC operating? 
>YES 

NO 

NO 

Incorrect motor load or 
inadequate cooling. 
Check the motor side. 

YES 

Is the external circuit 
(including constants) 
regular? 

YES 

Faulty inverter or error 
due to noise, etc. 
Contact Fuji Electric. 

Connect a thermal 
O/L relay externally. 

Set to the correct level 

)\ NO 

YES 

Reduce the load or 
increase inverter 
capacity 

Faulty inverter or error 
due to noise, etc. 
Contact Fuji Electric. 

7 -3 

i 

Is data input to 
the control terminals 
THR -X1 to X9? 
Are alarm signals from 
external equipment 
input to the terminals 
and the CM? 

IYES 

Is the alarm function 
of the external 
equipment operating 
correctly? 

YES 

Faulty inverter or error 
due to noise, etc. 
Contact Fuji Electric. 

O 

Change to regular 
external circuit. 

Connect the alarm 
signal contact. 

Remove the cause 
of alarm function 
activation. 
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(9) Memory error Er1, 
Keypad panel communication error Er2, 
CPU error Er3 

Er1,22 indicated. Abnormal 
display or indication goes out 

Turn the power off then on 
again after the CHARGE lamp 
(CRG) goes off. 

Is disappeared an 
error code on 
the LED monitor? 

rES 

Inverter is normal. 
Continue operation. 

(11) Input phase loss 

Input phase loss 
Lin 

N 

Are all main circuit power 
supply terminals L1 /R, L2/S 
and L3/T connected to 
the power supply? 

YES 

Are there loose screws 
on the terminal block? 

NO 

Is there a significant 
imbalance voltage 
between phases? 

NO 

Faulty inverter or error 
due to noise, etc. 
Contact Fuji Electric. 

Inverter may be faulty. 
Contact Fuji Electric. 

N 

YES 

Connect all 
three phases. 

Tightenen the screws 
on the terminal block. 

Faulty inverter or error 
due to noise, etc. 
Contact Fuji Electric. 

7 -4 

(10) Output wiring error 

Output wiring 
error Er7 

Did the error occur 

YES 
during tuning? 

NO 

Are the braking unit and 
braking resistor connected 
incorrectly? 

NO 

Faulty inverter or error 
due to noise, etc. 
Contact Fuji Electric. 

1 

Is The U,V,W terminal 
wiring not connected 
or is there an open circuit? 

NO 

YES 

YES 

Connect 
correctly 
or replace 
the cable. 

The keypad panel 
connector is loose. 

NO 

YES 

Kls connection between 
control terminals 
FWD,REV - CM enabled? 

NO 

Faulty inverter or 
error due to noise, etc. 
Contact Fuji Electric. 
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7 -2 Abnormal motor rotation 

(1) If motor does not rotate 

Motor does not rotate. 

Remove the cause of 
alarm function activation 
and reset the alarm, 
then run the motor. 

If no error is detected, 
continue operation. 

IYES 

Does the motor run 
if FWD or REV is 
pressed? 

Charge lamp (CRG) 
lights and LCD monitor 
lights up? 

NO 
Are the circuit breaker and 
magnetic contactor on the 
power supply side switched on? 

YES 

Is the LCD monitor 
displaying an alarm 
mode screen? 

Are the voltages 
on the power terminals 
(R/L1, S /L2, T /L3) normal? 

YES 

Turn on. 

Check for problems 
(low voltage, 
an open -phase, 
a loose connection, 
poor contact) and 
remedy accordingly. 

Is operation method 
the keypad panel or 
control terminal input? 

Keypad 
panel 

Is a jumper or DC reactor 
connected between 
terminals P1 and P( +)? 

NO Connect 

Control 
terminals Inverter may be faulty. 

Contact Fuji Electric. 

NO 
Was the forward or 
reverse operation 
command given? 

i4 /1: 1 ",.'-1 
NO control circuit terminals 

FWD, REV -CM 
onnected correctly? 

YES 

NO Has the frequency 
been set? 

N 

YES 
YES 

Set the frequency 
correctly. 

Faulty motor 

Are the frequency limiter 
(High) and the frequency 
setting lower than 
the starting frequency? 

I NO 

Are the inverter output 
terminals (U,V,W) provided 
with the proper voltage? 

INO 
> < Excessive load? } YES 

YES 

Is the torque boost )YES 
set correctly? 

NO 

Raise the torque boost 

rES 

Are the cables to 
the motor connected 
correctly? 

NO 

NO 

Replace the faulty 
switch or relay. 

Is the external wiring 
between control terminals 
13, 12, 11, Gland V2 or 
between X1 -X9 and 
CM for the multistep 
frequency selection 
connected correctly? 

YES 

Correct the wiring error. 

NO 

Replace the faulty 
frequency setting POT (VR) 
, signal converter, switch, 
or relay contacts as required. 

Inverter may be faulty. 
Contact Fuji Electric. 

Correct the wiring error. 

The load is excessive, 
resulting in motor lock. 
Reduce the load and check 
that the brake is released 
(if a mechanical brake is used). 

Note: Monitor the operation 
command or frequency setting 
values, etc., on the LED or LCD 
monitor after selecting 
the respective 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. 

-- Change the setting. 

YES 

Is the timer 
timing too long? 

NO 

--Kls the maximum 
frequency 
setting too low? 

NO 

YES / Is the higher or lower 
\frequency limiter 
activating? 

Pattern 
operation 

YES 
Is the pattern 
operation complete? 

NO 

YES 
Are all acceleration 

\and 
deceleration 

times identical? 

NO 

NO 

Which frequency setting 
methodis used: keypad 
panel, analog signal, 
multistep frequency, 
or UP /DOWN control? 
Is the pattern operation 
activated? 

YES Increase the setting. 

Keypad panel 
operation 

Analog signal 

Set the frequency. 

IYES 

Does the speed change 
when the PA or 

key is sed? 

Multistep frequency 
UP /DOWN 

Are the external 
connections between 
X1 -X9 and CM correct? 

YES 

Are the frequencies 
for each multistep 
frequency different? 

YES 

O 

Can the frequency 
setting signal(0 to 
±10 V, 
4 to 20 mA) 
be changed? 

N 

Correct the 
connection error. 

Change the 
frequency setting. 

NO 

YES 

Are the external 

O connections 
between control 
terminals 13, 12,11 
,V2 and C correct? 

YES 

Replace the faulty 
frequency setting 
POT (VR) or signal 
converter as required. 

Faulty inverter or error 
due to noise, etc. 
Contact Fuji Electric. 

O 
Is the acceleration 
or deceleration time 
set too long? 

YES 

Change the time 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 1 "and "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. 

Use a thicker cable 
between the inverter 
and the motor or 
shorten the cable length. 

Reduce the torque of 
the load or increase 
the inverter capacity. 

___< Is the acceleration 
time too short? 

NO 

Is the inertia moment 
of the motor or 
the load excessive? 

NO 

YES Has the motor terminal 
\voltage dropped? 

NO 

YES/ Is the torque of 
the load excessive? 

NO 

Prolong the time. 

YES 
Is a special motor used? 

NO 

Reduce the inertia moment 
of the load or increase 
the inverter capacity. 

Is the torque boost YES 
set correctly? 

NO 

Increase the torque boost 

(4) If the motor generates abnormal heat 

The motor generates 
abnormal heat 

CIs the torque YES 
boost excessive? 

NO 

Has the motor been 
operated continuously 
at a very low speed? 

NO 

( Is the load excessive? 

NO 

Is the inverter output 
voltage (at terminals 
U, V, W) balanced? 

NO 

YES 

Faulty inverter or error 
due to noise, etc. 
Contact Fuji Electric. 

Reduce the torque boost 

Faulty inverter or error 
due to noise, etc. 
Contact Fuji Electric. 

YES 

YES 

Use a motor exclusive 
to the inverter. 

Reduce the load or 
increase motor capacity. 

7-7 

Faulty motor 

Contact 'Fuji Electric. 

Note: Motor overheating following a higher frequency 
setting is likely the result of current waveform. 
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. 

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 How 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 

'a 

Fs 

2 

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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z 
.c 

Terminal block Is there damage? Visual inspection Not abnormal 
Smoothing 
capacitor 

1) Is there electrolyte leakage, discoloration, 
crazing, 

or swelling of the case? 9 
2) Is the safety valve not protruding or are valves 

protruding too far? 
3) Measure the capacitance if necessary. 

1), 2) Visual inspection 
3) * Estimate life 

a from 
maintenance 
information and from 
measurements using 
capacitance 
measuring 
equipment. 

1), 2) Not abnormal 
3) Capacitance k 

initial value x 0.85 

: 

E. 
*0 
c 
Cu 

2 

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) Not abnormal 
2) Less than about 

±10% of the indicated 
resistance value 

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 

e 
'o 
ó 

the 
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 

capacitor? 

1) Tighten. 
2) Visual and olfactory 

inspection 
3) Visual inspection 
4) * Estimate life 

expectancy by visual 
inspection and 
maintenance 
information 

1),2),3),4)Not 
abnormal 

E 
C) 
S 

o 
ó 
U 

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. Turn 
manually (confirm the 
power is off). 

2) Tighten. 
3) Visual inspection 
4) * Estimate life 

expectancy by 
maintenance 
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 Rough estimate of life expectancy using 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 

Cooling fan 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 - factor = 
Power[W] 

x 100[ %] 
43 x Voltage[V] x Current[A] 

' 

Table 8 -3 -1 Meters for measuring main circuit 

Item 

Input (power supply) side Output (motor) side DC link circuit 
voltage 
(P( +) - N( -)) 

Voltage Voltage Current 

Meter 
name 

Ammeter 
AR,S,T 

Voltmeter 
VR,S,T 

Powermeter 
WR,S,T 

Ammeter 
Au,v,w 

Voltmeter 
Vu,v,w 

Powermeter 
Wu,v,w 

DC voltmeter 
V 

Meter 
type 

Symbol 

Moving -iron 
type 

Rectifier or 
moving -iron 

type 

Digital 
power meter 

Moving -iron 
type 

Rectifier type 
Digital power 
meter 

Moving -coil type 

-10 
Note: When measuring the output voltage using a rectifier type meter, an error may occur. 

Use a digital AC power meter to ensure accuracy. 

Power 
supply 

Motor 

Fig 8 -3 -1 Connection of the meters 
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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 
© Use a 500V DC type megger and isolate the main power before commencing measurement. 
© If the test voltage is connected to the control circuit, remove all connection cables to the control 

circuit. 
03 Connect the main circuit terminals using common cables as shown in Fig. 8-4 -1. 
® Execute the megger test only between the common cables connected to the main circuit and the 

ground (terminal ®G). 
OO A megger indicating 5MS2 or more is normal. (This is the value measured with an inverter only.) 

Megger 

(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. 

©Remove all external cables from the control circuit terminals. 
©Conduct a continuity test between grounds. A result of 1 MQ 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. 

Fig. 8-4 -1 

Megger test 

8 -5 Parts Replacement 
The life expectancy of a part depends 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 concerning 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: 

© Damage 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. 

Table 8 -5-1 Part replacement 
Part name Standard period 

for replacement 
Comments 

Cooling fan 3 years Exchange for a new part. 

Smoothing 
capacitor 

5 years Exchange for a new part 
(determine after checking). 

Electrolytic 
capacitor on the Pc 
board 

Fuse 
Other parts 

7 years 

10 years 

Exchange for a new PC 
board (determine after 
checking). 
Exchange for a new part. 
Determine after checking. 
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9. Specifications 
9 -1 Standard Specifications 
(1) Three -phase 2O0V series 

Nominal applied motor 

i [kW] 
0.2 0.4 0.75 1.5 2.2 31 5.5 7.5 11 15 18.5 22 I 30 37 45 55 75 90 110 

G11 

FR ppfG11S -2JE 
0.2 0.4 0.75 1.5 2.2 37 5.5 7.5 11 15 18.5 22 30 37 45 55 75 90 

Rated output 
capacity ('1) 
[kVA] 

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 ('2) [A] 

1.5 3.0 5.0 8.0 11 17 25 33 46 59 74 87 115 145 180 215 283 346 

Overload 
capability 

150% of rated output current for 1 

200% of rated output current for 0.5 
min. 

s 
150% of rated output current for 1 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 
("3) [ %] 

150% or 
more 

100% or more Approx. 20% Approx. 10 to 15% 

Braking time [s] 10 5 5 No limit 
Braking duty cycle 
F %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 - 

P11 

Type 
FRNeaapiIS -2JE 

- - - - - - 5.5 7.5 11 15 18.5 22 30 37 45 55 70 90 110 

Rated capacity 
('1) 
[kVA] 

- - - - - - 8.3 11 16 20 25 29 43 55 68 81 107 131 158 

Rated output 
current ('2) [A] - - - - - - 

22 29 42 55 67 78 115 145 180 215 283 346 415 

Overload 
capability 

110% of rated output current for 1 min. 

Starting torque 50% or more 
Braking torque 
( *3) [ %] 

Approx. 20% 
I 

Approx. 10 to 15% 

Braking time [s] No limit 
Braking duty cycle 
[ %ED] 

No limit 

Mass [kg] -I - I -I -I - I - 1 
5 . 7 1 5 . 7 1 5 . 7 I 10 I 10 

1 
10.5 I 29 I 29 I 36 I 44 146 170 1 115 

á 8) 

Ó = 

Rated output 
voltage ( *4) [V] 

3- phase, 200V /50Hz, 200V,220V,230V/60Hz 

Rated output . 

frequency [Hz] 
50,60Hz 

o, 
- 

á 
5 

Phases, voltage, 
frequency 

3- phase, 200 to 230V, 50 /60Hz 
3- phase, 200 to 220V, 220 to 
230V /50Hz 
3- phase, 200 to 230V /60Hz 

Voltage /frequency 
variations Voltage: +10% to -15% (Imbalance rate between phases: 3% or less ('6) , Frequency: +5% to -5% 

Momentary 
voltage 
dip capability ('7) 

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 will be lowered to withstand the load until normal 
volts a is resumed. 

Required power 
supply 
capacity( *8) 

0.4 0.7 1.3 2.2 3.1 5.0 7.2 9.7 15 20 24 29 38 47 56 69 93 111 134 
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2 Three -Dhaee 400V series 
applied motor 

[kW] 
0.4 0.4 0.75 15 22 3.7 55 75 11 15 185 22130 37 45 55 75 93 1101132 160 2í1D 220 280 

G11 

Type 
FRNODOG11S -4JE 

0.4 a75 15 22 3/ 55 75 11 15 las 22 30 37 45 55 75 90 110 132 1e0 733 220 28D ' 
capacity [kVA] 

1.1 t9 28 4.1 6.8 99 13 18 22 29 34 45 57 69 85 114 134 160 192 231 287 318 

Rated output 
current ( *2) [A] 1.5 2.5 3.7 5.5 9 13 18 24 30 39 45 60 75 91 112 150 176 210 253 304 377 415 

Overload 
capability 

150% of rated output current for 1 min. 
200% of rated output current for 0.5 s 

150% of rated output current for 1 m'n. 
180% of rated output current for 0.5 s 

Starting torque 200% or more (under orque vector 
control) 

180% or more (under torque vector control) 

Braking torque 
( *3) [ %] 

50% or 
more 

100% or more 20% or 
more 

10 to 15% 

Braking time [s] 5 5 No limit 
Braking duty cycle 
[ %ED] 

5 3 5 3 2 3 2 No limit 

Mass [kg] 22 ZS 38 3.8 39 65 65 10 10 los los 29 34 39 40 48 70 70 100 100 140 140 

P11 

Type 
FRNOEDP11S -4 - 

5.5 75 11 15 1a5 22 30 37 45 55 75 90 110 132 163 ZO 710 290 

Rated capacity 
( *1) 
[kVA] 

- - - - - 95 125 175 228 2111 335 45 57 CO 85 114 134 160 192 231 287 316 396 

Rated output 
current ( *2) [A] - - - - - 125 185 23 30 37 44 60 75 91 112 150 176 210 253 304 377 415 520 

Overload 
capability 

110% of rated output current for 1 min. 

Starting torque 50% or more 
Braking torque 
( *3) [ %] 

Approx. 20% I Approx. 10 to 15% 

Braking time [s] No limit 
Braking duty cycle 
[ %ED] 

No limit 

Mass [kg] - I - I - I - I - 1 
6 . 1 6.1 16.1 1 1 o 110 1 105129 129 134 139 14o 148 170 170 1100 1103 1140 1140 I I I I 

ó, 6 voltage( 
5 '. 

Rated output 
*4) [V] 

3- phase, 380V, 400V, 415V(440V)/50Hz, 380V, 400V, 440V, 460V /60Hz 

Rated output 
frequency [Hz] 

50,60Hz 

ó, g 
: 

c 

Phases, voltage, 
frequency 

3- phase,380 to 480V,50/60Hz I 3- phase, 380 to 440V /50Hz *5) 
3- phase, 380 to 480V /60Hz 

Voltage /frequency 
variations Voltage: +10% to -15% (Imbalance rate between phases: 3% or less ( *6) , Frequency: +5% to -5% 

Momentary 
voltage 
dip capability ( *7) 

Operation 
If "Continuous 
volta 

will continue with 310V or more. If voltage drops below 310V, operation will continue for up to 15 ms. 
operation" is selected, the output frequency will be lowered to withstand the load until normal 

e is resumed. 
Required power 
supply capacity 0.7 12 22 3.1 5A 7.2 9.7 15 20 24 29 38 47 56 69 93 111 134 160 193 239 263 335 

( *1) Indicated capacities are at the rated output voltage 220V for the 200V series and 440V for the 400V senes. 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 current. 
( *3) Indicates when a nominal applied motor is used (the average torque when decelerated to stoppage from 60 Hz, which varies 
depending on motor loss). 
( *4) An output voltage exceeding the supply voltage cannot be generated. 
( *5) The taps within the inverter must be changed for a power supply rated at 380 to 398V/50 Hz or 380 to 430V/60 Hz 
( *6) If the imbalance between phases exceeds 2 %, use a power -factor correcting DC reactor (DCR). 

( Max. Voltage [V] - Min. Voltage [V] ) 
Imbalance rate between phases [ %] - x 67[ %] 

3 -phase average voltage [V] 

( *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). 

( *8) Indicates 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 

ó 
U 

I Control method Sinusoidal wave PWM control (with V/F control, torque vector control, PG feedback vector control (option)) 

>, 

m 

S 

I o 

Maximum 
frequency 

G1 1S: 50 to 400Hz variable setting P11S: 50 -120Hz variable setting 

Base 
frequency 

G11S: 25 to 400Hz variable setting P1 1S: 25 -120Hz variable setting 

Starting 
frequency 

0.1 to 60Hz variable setting Holding time: 0.0 to 10.0 s 

Camer 
frequency 

G11: 0.75 to 15kHz (55kW or less) 0.75 to 10kHz (75kW or more) 
P11: 0.75 to 15kHz (22kW or less) 0.75 to 10kHz (30 to 75kW) 0.75 to 6kHz (90kW or more) 

Accuracy 
(stability) 

Analog setting: +/- 0.2% or less of the max. Frequency (at 25 +/- 10°C) 

Digital setting: +/- 0.01% or less of the max. Frequency ( -10 to +50°C) 
Setting 
resolution 

Analog setting: 1/1000 of max. frequency (22kW or less) 1/3000 of max. frequency (30kW or more) 
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. 
Manual: 0.1 to 20.0 code setting (energy saving reduced torque, constant torque (strong), etc.) 

1 Accelerating /deceleratin 
' g time 

0.01 to 3600s 
Four accelerating and decelerating time settings are possible independent of each other by selecting 
digital input signals. 
In addition to linear acceleration and deceleration, either S- shaped acceleration /deceleration (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% (G11S), 0-80% (P11S) 

Function equipped Frequency upper and lower limiter, bias frequency, frequency gain, jump frequency, pick -up operation, 
restart after momentary power failure, switching operation from line to inverter, slip compensation control, 
automatic energy saving operation, regeneration avoiding control, droop control, torque limiting (2- step), 
torque control, PID control, second motor switching, cooling fan ON /OFF control. 

ó 

ñ 
O 

Operation method Keypad panel: Run by FWD , REV keys, stop by STOP key 
command, alarm reset, Terminal input: Forward /stop command, reverse /stop command, coast -to-stop 

acceleration /deceleration selection, multistep frequency selection, etc. 

Frequency setting Keypad panel: Setting by keys 

signal is turned on. 
of digital input signals (four 

External potentiometer: Externa freq.setting POT (VR) (1 to 5k Q ) 

Analog input: 0 to +10V (0 to +5V), 4 to 20mA, 0 to +/- 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 
Multistep frequency selection: Up to 15 steps are selectable by a combination 
kinds). 
Link operation: Operation by RS485 (standard). 
Program operation: Pattern operation by program 
Jogging operation: Jogging operation b EWp REV 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 relay output signals 
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. 

Digital display (LED) Output frequency, setting frequency, output current, output voltage, motor synchronous speed, line speed, 
load rotation speed, calculated torque value, power consumption, calculated PID value, PID command 
value, PID feedback value, alarm code 

ó i 

'. i 

'5 
_.1 

' 

Liquid crystal display (LCD) Operation information, operational guide, functional code /name /setting data, alarm information, tester 
function, motor load rate measuring function (Maximum /average current (mis) during measuring period, 
maintenance information (Integrated operation hours, capacitance measurement for main circuit capacitors, 
heat sink temperature, etc.)) 

Language Six 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, 
overload, external alarm, input open -phase, output open -phase (when tuning), 
CPU and memory error, keypad panel communication error, PTC thermistor protection, 
stall prevention, etc. 

blown fuse, motor 
braking resistor protection, 

surge protection, 

c; 
N, 
El 

wi 
, 

Installation location (Pollution degree 2) Indoor, altitude less than 1000m, free from corrosive as, dust, and direct sunli.ht 
Ambient temperature -10 to +50°C (ventilating cover must be removed under conditions exceeding 

22kW or less) 
+40°C for models rated at 

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 less than 20Hz, 

2m /s2 at from 20 to less than 55Hz, 1m /s2 at from 55 to less than 200Hz, 
Storage Ambient 

temperature 
-25 to +65°C 

Ambient humidity 5 to 95 %RH (no condensation) 

9 -3 
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 Outline Dimensions (30kW or more) 

200V Series 

External cooling type 

e 

2 -0C 

k ! F:04 4 i 1 0 . 

4 -015 

4- mounting 

Nomnal 
aPPl 

motor PA 

Inverter type Dimensions Unit [mm) Mounting bolt 

FFäJ-G11S series RIN-P1 1S series W W1 W2 H H1 H2 H3 H4 H5 H6 D D1 D2 C 

30 - FRN30P11S-2 

340 240 326 550 530 500 512 

12 25 9 

255 

145 4 10 M8 

FRN30G11S-2 - 
37 - FRN37P11S-2 

FRN37G11S-2 - 
375 275 361 

615 595 565 577 

270 

45 - FRN45P11S-2 

FFä445G11S-2 - 
740 720 690 702 55 - FRN55P11S-2 

FRN55G11S-2 - 

400V Series 
30 - FRN30P11S-4 

340 240 326 

550 530 500 512 

12 25 9 

255 

145 4 10 M8 

FRN30G11 S,4 - 
37 

i 

- FRN37P11S-4 

FRN37G11S-4 - 

375 275 361 270 

45 - FRN45P11S-4 

FRN45G11S-4 - 
675 655 625 637 55 - FRN55P11S-4 

FRN55G11S-4 - 
75 

; 

- FRN75P11S-4 

FRN75G11S,4 - 740 720 690 702 
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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- G1IS -RY) 

Relay output card 
The transistor output from the inverter control output terminals Y1 to Y4 
is converted to the relay output (1 SPDT). 

Digital interface card 
(OPC -G1IS -010) 

Frequency setting by binary code (max. 16 bits) 
Monitoring (8 bits) of frequency, output current, and output voltage 

Analog interface card 
(OPC- G1IS -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- GIIS -PG) 

This will enable vector control by pulse generator feedback signals. 
Proportional operation, tuning operation 

Synchronized 
operation card 
(OPC -G 11 S -SY) 

Two motors are driven synchronously. 
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10 -2 Searatel Installed Ostions 

Arrester 
(CN23232) 
(CN2324E) 

Radio interference 
suppressing reactor 
(Zero-phase noise 
suppression reactor) 

(ACL -40B) 
(ACL -74B) 

EMC compliance 
filter 
(EFL-MOP-2) 
(EFL- MIGG11 -4 ) 

Output circuit filter 
(OFL- 000 -2) 
(OFL- 000-4) 

Absorbs power surges from the power source and protects the 
whole equipment connected to the power source. 

Used to reduce radio noise. This device should be inserted in 
the power supply side if the wiring between the motor and inverter 
is relatively short (e.g., 20m) and inserted in the output side if the 
wiring exceeds 20m. 

An exclusive filter to conform to the EMC Directive 
(emissions) in European standard. 
Note: Refer to the "Installation Manual" when installing the 

filter. 
Connected to the output circuit of the low -noise type inverter 
(Carrier frequency :8kHz to 15kHz, 6kHz when exceeding 30kW) 
and used for the following purposes. 
O Voltage vibration suppression at the motor terminals. 

Prevent damage to the motor insulation by surge voltage for 
the 400V series inverter. 

® Leakage current reduction on the output side wiring. 
Reduce leakage current by parallel operation by multiple 
motors or long- distance wiring. 
- Length of wiring should be 400m or less. 

© To reduce induced noise and radiating noise from output wiring. 
Efective in long- distance wiring such as plant lines. 

DC reactor 
(DCR2 -000) 
(DCR4 -000) 

(For power cordination) 
O Used when the capacity of the power supply transformer 

exceeds 500kVA and exceeds the rated capacity of the inverter 
tenfold. 

® Used when a thyristor converter is connected as a common 
load on the same transformer. 
- If the commutating reactor is not used for the thyristor 
converter, an AC reactor is necessary at the inverter input 
side. Confirm. 

® Used to prevent an inverter OV trip from occurring when the 
phase advanced capacitor in the power line is switched on and 
off. 

® Used when the voltage imbalance exceeds 2 %. 

Imbalance rate ( Max. Voltage [V] - Min. Voltage [V] ) 
between phases [ %] _ x67% 

3 -phase average voltage [V] 

Power supply capacity 

ó 

v\k/ 

Motor Thyristor 
converter 

Power -factor 
improving capacitor 

(For improving the input power- factor and reducing harmonics) 
Used to reduce the harmonic current (improvement of power - 
factor). 
' For details on the degree of reduction, see the materials 

attached to the guidelines, etc. 
Surge suppressor 

(SZ -Z) For magnetic contactor 
[Product of Fuji Electric Technica Co., Ltd.] 

Frequency meter 
(TRM- 45)(FM -60) 

Frequency setting POT 
(VR) 

(RJ- 13XVVA3W -1162) 

Analog frequency meter (45, 60 square) 
[Product of Fuji Electric Technica Co., Ltd.] 

Frequency setting variable resistor 
[Product of Fuji Electric Technica Co., Ltd.] 

n 
Power supply 

FAB 

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 
5000G 11 S /P11 S 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- 3/1997 

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. All electrical 
connections to the filter, Inverter and motor must be made by a qualified electrical technician. 

1) Use the correct filter 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 possible 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 the motor cable with the 3 
phase conductors only passing twice through the center of the ferrite. 
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Table 11 -1 RFI filters 

Applied Inverter Filter Type Rated 
Current 

Max. 
Rated 
Voltage 

RFI filter 
Dimensions 
LxwxH [mm] 

Mount Dims 
Y x X[mm] 

Ferrite 
Ring 

Note 

FRN0.2G1 I S -2 
FRN0.4G11S -2 
FRN0.75G1 I S -2 

EFL -0.75SP -2 6A 

3ph 
230Vac 

243x85x93 228x59 OF1 

Fig. 
11 -1 

FRN 1.5G11 S -2 
FRN2.2G11S -2 
FRN3.7G11S-2 

EFL- 3.7SP -2 25A 233x105x136 215x80 OF2 

FRN5.5G11S- 2/P11S -2 
FRN7.5G1 I S -2/P11 S -2 

EFL- 7.5SP -2 50A 273x120x158 254x95 OF2 

FRN11G11S- 2/P11S 2 
FRN15G11 S -2/P11 S -2 

EFL- I5SP -2 100A 513x205x193 487x160 OF3 

FRN18.5G11S- 2/P11S -2 
FRN22G11 S -2/P11 S -2 

EFL- 22SP -2 150A 513x205x193 487x160 OF3 

FRN300115- 2IP115 2 RF3180 -F11 180A 495x200x160 468x166 - 
Fig. 
11-3 

FRN37G11S- 2/P11S -2 
RF3280 -F11 280A 250x587x205 560x85 - 

Fig. 
11-4 

FRN45G 11 S-2/11 S-2 

FRN55P11 S -2/P11 S -2 

RF3400 -F11 400A 250x587x205 560x85 
FRN75G11S- 2/P11S -2 

FRN90G 11 S -2/P11 S -2 

FRN110P11 S -2 

FRN0.4G11S -4 
FRN0.75G11 S-4 EFL -0.75G11 -4 5A 

3ph 
480Vac 

320x116x42 293x90 - 

Fig. 
11 -2 

FRN 1.5G11 S-4 
FRN2.2G11S -4 
FRN3.7G11 S-4 

EFL- 4.0G11 -4 12A 320x155x45 293x105 - 

FRN5.5G1 I S-4/P11 S-4 
FRN7.5G11S- 4/P11S -4 

EFL-7.5G11-4 35A 341x225x47.5 311x167 - 

FRN11G11S- 4/P11S -4 
FRN15G11 S -4/P11 S-4 

EFL- 15G11 -4 50A 500x250x70 449x185 - 
FRN18.5G11S- 4/P11S -4 
FRN22G11 S -4/P11 S-4 

EFL- 22G11 -4 72A 500x250x70 449x185 

FRN30G11S- 4/P11S -4 RF3100 -F11 100A 435x200x130 408x166 - 

Fig. 
11-3 

FRN37G11 S -4/P11 S-4 
FRN45G11 S -4/P11 S-4 
FRN55G11S- 4/P11S -4 
FRN75G11 S -4/P11 S-4 
FRN90G11 S -4/P11 S-4 

RF3180 -F11 180A 495x200x160 468x166 - 

FRN110G115- 4/P11S -4 
FRN132G115- 4/P115-4 RF3280 -F11 280A 250x587x205 560x85 - 

Fig. 
11-4 

FRN 160G11 S -4/P11 S-4 
FRN200G11S- 4/P11S-4 
FRN220G11 S -4/P11 S-4 

RF3400 -F11 400A 250x587x205 560x85 - 

FRN280G11S- 4/P11S -4 
RF3880 -F11 880A 688x364x180 648x150 - 11- 

11 -5 

Note : For detail, refer to the instruction manual that came with the RFI filters. 
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'o 
®o 

L1 L2 L3 PE 

LINE 

LOAD 
0 L1' L2' L3' 

c 

X 

w 

Y L 

H 

Y 

Fig.11-1 

A 

A 

V 

L 

V 

Fig.11-2 

11 -3 

T 

Ferrite Ring Dimensions 

Part No. 
D 

mm 
H 

mm 
T 
mm 

OF1 
OF2 
OF3 

25 
41 

72 

51 

71 

100 

17 

18 

27 

0 0 0 0 0 0 0 0 0 0 

3 3 

H 
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Mountin Screw : M6 X 4 

Earth Terminal : 

RF3100 -F11 ; M8 
RF3180 -F11 ; M10 

Dimensions (mm) 

W W1 H H1 D 

RF3100-F11 200 166 435 408 130 

RF3180-F11 200 166 495 468 160 

Fig.11 -3 Outline Dimensions (RF3100 -F11, RF3180 -F11) 

Mounting Screw : M6 X 4 

Stud Terminal : 

RF3280-F11 ; M12 X 8 
RF3400-F11 ; M16 X 8 

587 
560 

n 

o 
Lo N 

CO 

U) 
CO 

U) o N 

Fig.11 -4 Outline Dimensions (RF3280 -F11, RF3400 -F11) 
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Mounting Screw : M6 X 4 

Terminal : M16 clear hole 

688 
648 

11 
i1 

II 
MN MI MI= 

!1 il 
II 
1!1 
i 

o 
CO 

Fig.11 -5 Outline Dimensions (RF3880 -F11) 

Metal wiring cabinet 

Only 200V Series 
Ferrite Ring 

RCD or RFI filter Inverter 1 turn 

MCCB 

L1 L1' Li /R U .r- L2 L2 L2/S V 
L3 L3' L3/1" w 
PE ® O O -' 6-1 

3ph 
Power supply 

Screened Motor Cable 

Fig.11-6 

Screening must be electrically 
continuous and earthed at the 
cabinet and the motor. 
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Motor 
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FRENIC 
5000G 11 S/P 11S-J E. 

Additional Instruction Manual 

A part of functions are changed or added. 
Please refer to both the Instruction manual of 
inverter (INR- S1470592 * -E) and this manual. 

* : "a" to "z" 

This manual is applied for the following inverter ROM versióñs. 

Inverter of 22kW or less : S09000 or later 

30kW or more : H09000 orlater 
'Check the ROM version in the maintenance information`on the keypad panel. 

(Please refer to the "4 -3 -9 Maintenance information" in the instruction manual 

of inverter.) 

INR-S147-0759b-E,. 
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The following functions are changed or added. 

Function No. NAME Changed of added contents 

F13 Electric thermal OA. relay (tor braking- resistor) 'External braking resistor" of set value 2 meare the resistor of type -DB"'- 2C /4C'. 

F14 Restad moea odic momentary power failura(operaeon selection) In case of set value 2 or 3, setting of U23. U24 becomes effective. 
F25 Stop frequency Setting range: changed from "0.1 to 6.0Hz" to "0.1 to 60.0Hr. 
F41 Torque llmitt (braking) U01 ( Maximum compensation frequency during braking torque) becomes effective. 

In case of 0% selected (regeneration avoidance), U60 becomes effecitve. Et 7 Torque mmlt2 (braking) _ 

E01 to E09 xt to X9 terminal function Setting range: changed from "0 to 3Z to 'D to 35 ". 

E20 to E24 Y1 to Y4, Y5A end Y5C terminal furxtbn Setting range: changed from "0 to 34' to' 0 to 37'. 
H07 ACC/DEC pattern (mode select) "Sharp of S- shape" of set value 2 is changed to 'Variable of S- shape ". 
UXX User functbns New addition 

5. Function Select 
5 -1 Function select list 
F : Fundamental Functions 
Func 
No. 

NAME LCD Display Setting range Unit Min. 

Unit 
Factont Setting Change 

during op 
User 
Set Value 

Remark 

-22kí^/ I 30kW- 

F25 Stop frequency STOP Hz 0.1 to 60.0Hz Hz 0.1 0.2 NA 

E Extension Terminal Functions 
Func 
No. 

NAME LCD Display Setting range Unit Min. 

Unit 
Facto Setting Change 

during op 
User 
Set Value 

Remark 
-22kW I 30kW- 

E01 X1 terminal function 
X2 terminal function 
X3 terminal function 
X4 terminal function 
X5 terminal function 
X6 terminal function 
X7 terminal function 
X8 terminal function 
X9 terminal function 

r X1 FUNC 0 to 35 

- - 

0 NA 

E02 E02 X2 FUNC 1 NA 

E03 E03 X3 FUNC 2 NA 

E04 E04 X4 FUNC 3 NA 

E05 E05 X5 FUNC 4 NA 

E06 E06 X6 FUNC 5 NA 

E07 E07 X7 FUNC 6 NA 

E08 EO8 X8 FUNC 7 NA 

E09 E09 X9 FUNC 8 NA 

E20 Y1 terminal function 
Y2 terminal function 
Y3 terminal function 
Y4 terminal function 
Y5A and Y5C terminal func. 

E20 ®Y2 
E22 

Y1 FUNC 
FUNC 

0 to 37 

- - 
0 NA 

E21 1 NA 

E22 Y3 FUNC 2 NA 

E23 E23 Y4 FUNC 7 NA 

E24 E24 Y5 FUNC 10 NA 

Func 
No. 

NAME LCD Display Setting range Unit Min. 
Unit 

Facto Setting Change 
during op 

User 
Set Value 

Remark 
-22kW I 30kW -- 

U01 Maximum compensation frequency r USER 01 

during braking torque limit 
0 to 65535 - 1 75 A 

UO2 1st S -shape level at acceleration r USER 02 1 to 50% % 1 10 NA 

UO3 2nd S -shape level at acceleration IMMUSER 03 1 to 50% % 1 10 NA 

U04 1st S -shape level at deceleration UO4 USER 04 1 to 50% % 1 10 NA 

U05 2nd S -shape level at deceleration U05 USER 05 1 to 50% % 1 10 NA 

U08 Main DC link (Initial value) 

capacitor (Measured value) 

UO8 USER 08 0 to 65535 - 1 )000( A 

U09 U09 USER 09 0 to 65535 - 1 0 A 

U10 PC board capacitor powered on time U10 USER 10 0 to 65535h h 1 0 A 

U11 Cooling fan operating time U11 
U13 

USER 11 0 to 65535h h 1 0 A 

U13 Magnetize current vibration 
damping gain 

USER 13 0 to 32767 - 1 819 410 A 

U15 Slip compensation filter 
time constant 

U15 
IIIM 

USER 15 0 to 32767 - 1 556 546 A 

U23 Integral gain of continuous 
operation at power failure 

U23 USER 23 0 to 65535 - 1 1738 1000 A 

U24 Proportional gain of continuous 
operation at power failure 

U24 USER 24 0 to 65535 - 1 1024 1000 A 

U48 Input phase loss protection U48 _ USER 48 0, 1, 2 - - --55kW 75kW -- NA 

o 1 

U49 RS485 protocol selection U49 USER 49 0, 1 - - 0 NA 

U56 Speed agreement (Detection width) 

/PG error (Detection timer) 

U56 USER 56 0 to 50% % 1 10 A 

U57 U57 USER 57 0.0 to 10.0s s 0.1 0.5 A 

U58 PG error selection U58 USER 58 0, 1 - - 1 NA 

U59 Braking -resistor function select U59 USER 59 

U60 USER 60 

00 to A8(1-1EX) 

0, 1 

- 
- 

1 

- 
00 
0 

NA 

NA 
U60 Regeneration avoidance 

at deceleration 

U61 Voltage detect offset and U61 USER 61 

gain adjustment 

--22kW : 0(Fixed.) 
30kW -- : 0, 1, 2 

- - 0 A 

Note: U- functions are displayed on the keypad panel of keypad panel ROM version 
"K08000" or later. 

INR-S147-0759b-E 
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, 5 -2 Function Explanation 

F13 (Electr`ónic thérmal :0/Lt4lay (tor:braking-res;tstor);. 

Inverter capacity Operation 

G11 S: 7.5kW or less 

0 : Inactive 

1 : Active (built-in braking- resistor) 

2 : Active (DB "' -2C /4C external 
braking- resistor) 

P 11 S: 11 kW or less 

O : Inactive 
1 : Inactive 

2 : Active (DB ***- 2C /4C external 
braking- resistor) 

G11 S: 11 kW or more 
P11 S: 15kW or more 

0 : Inactive 

In selection of setting value "2 ", please set up the type 
of a braking resistor, and a connection circuit by 

functional code:U59. 
Please refer to U59 for details. 

F14 

Rélátécl FUnctions 

äérrtbè aelè,cttoe) : 

In selection of setting value "2" or "3 ", both integration 
constant and the proportional constant during 
operation ride -though can be adjusted by the function 
code:U23 and U24 . 

Please refer to the function code:U23 and U24 for 
details. 

Rél4tei;ï Furíáifor,s 
U23 ° 

;"-/' G24;<f 

Stop frequency 

Set values: 0.1 to 60.0Hz 

:" ?orque Gm[t't (brakirtg); 

Taqué lim (bfaling) 
The upper limit of increase frequency at the torque 
limit operation is set by the function code: U01. 
When the set value "0 %(Regeneration avoidance)" is 
set, the operation mode is set by the function 
code: U60. 
Please refer to the function code:U01 and U60 for 
details. 

Related Functions 
,# flot M'es 

066.5: 
- 

.. : ,. .... . , 

,,X1:Tërmiíal íunçt10r1 

:Térrriiñal funct[oü 

Set 
value 

Function 

33 Line speed control Cancellation [HzJLSC] 
34 Line speed frequency memory [LSC -HLD] 
35 Frequency setting 1/ Frequency setting 2 

[Hz1 /Hz2] 

2 

Line speed control cancellation [Hz /LSC] 

Line speed frequency memory [LSC -HLD] 

These functions are effective for the option card 

( OPC- G11S -PG. -PG2. -PGA ). 

Refer to each manual. 

Frequency setting 1/ Frequency setting 2[Hz1 /Hz2] 

This function switches the frequency setting method 
set in function codes F01 and C30 by an external 
digital input signal. It is reverse -logic of the set value 

"11" (frequency set 2/frequency set 1[Hz2/Hz1)) . 

Set value 
input signal Frequency setting method selected 

. 35 

Off C30 FREQ CMD2 

On F01 FREQ CMD1 

note : This set value cannot be used with the set value 

"11" simultaneously. When the set value "11" and 
"35" are selected, the display becomes "Er6 ". 

Y1 Terïìl[nál }ilñctiorí' : : 

Y5A` and >Y5C Te minal,.function,, 

Set 
value 

Function 

30 Life expectancy detection signal [LIFE] 
35 Speed agreement signal [DSAG] 
36 PG error signal[PG -ABN] 
37 Torque limiting (Signal with delay) [TL2) 

Life expectancy detection signal [LIFE] 
When either of data for the Life expectancy judgment 
of the function code:U09 to U11 reaches at the Life 
expectancy judgment level, the ON signal is output. 
However, the inverter does not do alarm. 
Moreover, the alarm output for any fault (30A, 30b, 
30C ) does not operate. 

Function 
code 

Parts of Life expectancy 
judgment 

Life expectancy 
judgment level 

U09 Capacitor in main circuit 85% or less of the 
initial value 

U10 Electrolytic capacitor on 
PC board 

61,000 hours 

U11 Cooling fan 25,000 hours 

In the following cases, normal life judgment of the 
capacitor in main circuit may not be able to be 
performed. 

m When a power is turned off during inverter 
operation. 

© When cooling fan ON /OFF control is operated. 
( function code : H 06= 1) 

3Q When the power is supplied by the auxiliary input 
terminals (R0,T0). 
When the option card is operated . 

© When RS485 communication is operated . 

© When the power supply is turned off with digital 
input (FWD, REV, X1 -X9) of a control terminal 
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being ON. 
In the case of ©,®,© and ©, life judgment is 

enabled by adjusting the function both code:U08 and 
U09. 

itëiätëd; Fúiñëtirïíïá' 

. . ... .. .x __._.. .... 

Speed agreement signal [DSAGj 

PG error signal [PG-ABNI 
These functions are effective for the option card 
( OPC- GI1S -PG, -PG2, -PGA ). 
Refer to each manual. 

Torque limiting(Signal with delay)[TL2j 
The turning on signal is output by continuing the 
limiting action(Torque limit operation, regeneration 
avoidance operation and overcurrent limiting 
operation) of 20ms or more. 

..... ätt`,éïii-:(m00:áë1 

This function selects 
deceleration pattern. 
Set value 
0 : Inactive (linear acceleration and deceleration) 

1 : S -shape acceleration and deceleration (mild) 
2 : S -shape acceleration and deceleration (variable) 
3 : Curvilinear acceleration and deceleration 

the acceleration and 

Please refer to from UO2 to U05 (set of the range of 
S- shape), when you select the set value "2 ". 

F3lt;tel:;t" iïlïtt4'rí;3. 
s i.ox»í. : 

3 
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1 10#-p4hafíe tevet:,atar,celeráäòts.(staítj -,.... . , 

(U furtCtfoq-i$'dísp4áy'edsina*.Köß00q,,çir tateri, 
kèypäd ROM versiärtw ? 

.<.; r,P: 
y . < -,... .. " ' . 

This function becomes effective, when the torque 
limit (brake) is used. The inverter controls to increase 
the output frequency so that torque calculations do 

not exceed the torque limit (brake) setting ( F41 or 
E17). (When F41 or E17 is set to 999, it becomes 
invalid.) 
This function sets the increment of upper limit for 
output frequency. 
when the regeneration avoidance is selected, the 
resurrection ability can be improved by raising the 
increment of upper limit. However, the output 
frequency of the inverter is limited at the frequency 
limit(high):F15 

Setting range : 0 to 65535 

The set value "15" becomes 1Hz. 
(The set value "1" becomes 1/15Hz) 

r:12n I,S -t ipé lévét ait acá l rátiarít( ttáip},, 

( lit S- shape levet.atdaéteÑatiän (start),', 

[.:f2tíd;S-shaps {evél,;át`deeáleratian' tstapy,: 

When "2" is set in the function code: H07, both 
curvilinear acceleration and deceleration ranges of 
S -shape can be set up arbitrarily. 
The range is the ratio for 
maximum output frequency 1 (F03) or 2 (A01) . 

U 0 2 UISIEIRI 10121 I I I 

U 0 4 uISIEIRI 10I41 1 1 

U 0'5 UISIEIRI 10151 1 1 

Setting range : 1 to 50% 

100% value of this function means maximum 
frequency (fmax) . 

Acceleration time "tact" and deceleration time "tdec" 
of upper figure become longer than the linear 
acceleration time and deceleration time. When the set 
acceleration time(F07, E10, E12, E14) is assumed to 

be "Ta' and deceleration time(F08, El1, E13, E15) is 

assumed to be "Td', 'tact' and "tdec' can be 
calculated by the following expressions. 

4 

At acceleration, 

I 
jl- JO jmaxx 

UO2+UO3 
100 

At deceleration, 

or, 

U04 +U05 
I fl- fOIz f maxx 

100 

tace= (f1- f0 UO2 +UO3)xTa 
f max 100 

tdec= (fl- f0 +U04 +U05)xTd 
f max 

linear Acceleration and 
deceleration clause 

At acceleration, 

10,0 

SS -shape clause 

I fl - f 0 l< f maxx 
U01 + UO3 

At deceleration, 

or, 
1o0 

U04+U05 1/1-f01< f max x 
100 

tacc = 2 x 
UP- j0x 100 

x( 100 f max UO2 + UO3 l 100 J 

tdec=2x{If; -fox 10011051 x(U04+U05xTd 
max 4 

II\` 

100 

:.: :.:..... .. ......: .:..........:...>...... 

I»itläl ÿälùé ïöf ma( D;G:Ìiink;;cci 

1V[ëáàiïtï 

Data for the life expectancy judgment of the capacitor 
in main circuit is stored in this function. The electrical 
discharge time of the capacitor can be measured 
automatically, and the time of part replacement can 
be confirmed according to the decrement rate from 
the factory shipment. 

U'0 8 u1SIEIRI 10181 1 I I 

U 0 9 u1SIEIR[ Io191 I I I 

Setting range : 0 to 65535 

The electrical discharge time which is measured in 

the factory shipment is set to function code U08 as a 

initial value. This value is different in each inverter. 
The electrical discharge time of the capacitor is 
measured automatically, when the power supply is 
turned off. And, the result is stored in function code 
U09. 
when the power supply is turned off under the 
conditions as follows, decrement rate (%) to the 
factory shipment can be measured. 
Conditions: which has been described to " *Estimation 
of life expectancy based on maintenance 
information" of the instruction manual "8 -2 periodical 
inspection ". 

The result of 
U09 

x 100 is displayed in CAP =xxx.x% 
U08 

of maintenance information. 85% becomes a 

standard at the part replacement time. 
When you make measurement of capacity and life 
expectancy judgment of capacitor with an actual 
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operating condition, set the value "30" to the function 
code °E20 to E24 ". And write the measurement result 
U09 with an actual operating condition to the function 
code U08 as an initial value as early as possible 
since inverter operation starts. 
However, life judgment by the measurement result 
cannot be performed in case of and ®. 
® During inverter operation, a power supply is 

turned off and It stops. 
® Cooling fan ON /OFF control is used. 

(function code : H 06= 1) 
Turn off the power supply of inverter, on the 
conditions at which the inverter has stopped, and a 

cooling fan is operated. It is not necessary to remove 
an option card and the connection with a control 
terminal. 
As for this "measurement with an actual operating 
condition ", carry out this measurement about 10 
times to minimize the error of a measurement result, 
and make the average value into an initial value . 

Moreover, when there is 10% or more of change from 
the last measured value, measurement is disregarded 
in order to prevent incorrect measurement. Renewal 
of a display is not carried out. 
Set measured value U09 to the initial value U08 after 
exchanging capacitors. 

Rcslätëd;Füiïctiàns 
E20 íCi Is24 

(Sétiváiúé:i 34y' ,. 

.. : <.: , . :.: .. : . _> . . ...... .. ....:..>. ï ....... ........ . :.. .. . .. . .. . .. ... , ... .. 

,; bo'á:id ;:;Gápácrtor päsnered;oii, time 

The accumulation time of the capacitor on PC board 
are displayed. the accumulation time of the control 
power supply multiplied by the life expectancy 
coefficient defined by the temperature inside the 
inverter are displayed. Hence, the hours displayed 
may not agree with the actual operating hours. Since 

the accumulation time are counted by unit hours, 
power input for less than one hour will be 
disregarded. 
The accumulation time are displayed in 

TCAP= xxxxxh of maintenance information. The 
standard at the replacement time is 61,000h. Refer to 
the manual "8 -2 regular check" for the check. 

U 1 0 UISIEIRI Ho] 
1 I I 

Setting range: 0 to 65535 hours 

Clear the accumulation time to 0 hour, after replacing 

the PC board on which capacitors are equipped with. 

There is also PC Board without the capacitor 
(ex :Control circuit board) not to be cleared the 
accumulation time. For details, contact Fuji Electric. 

Re llit fFUnçtions 
620 t,á,:24: 1 

,(Set vaiuet 30) 

.. .. ...... 
Cóótjï0 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 integrated hours are displayed in 

TFAN =xxxxxh of maintenance information. 
The standard at the replacement time is 40,000h in 

the inverter of 3.7kW or less. The standard at the 

5 

replacement time is 25,000h in the inverter of 5.5kW 
or more.(Estimated life expectancy of a cooling -fan at 

inverter ambient temperature of 40 °C) 

The displayed value should be considered as a rough 
estimate because the actual life of a cooling fan is 

influenced significantly by the temperature. Refer to 
the manual "8-2 regular check" for the check. 

U 1 1 u1sIEIRI I1111 I 1 1 

Setting range : 0 to 65535 hours 

Clear integrated operating 
replacing the cooling fan. 

time to 0 hour after 

.. .... 

Rèïtä#éiií íFunp#icins 

; Sët váiÚ:3+pj.r 

iiarrir40. '' '' 
Adjust if Magnetize current vibration was occurred in 

the inverter output current . ® UISIEIRI 0131 I I I 

Setting range: 0 to 65535 

Adjust the value from 0 to 2048 as a standard value. 
Vibration damping gain becomes 100% in set value 
4096. 

: u.15 
'{.ff:ffn:: . . f'.. 

SipY;cimprïsätión_ 

The filter time constant of Slip compensation is set. 

U 1 5 u1S1E1R1 11151 1 I I 

Setting range : 0 to 32767 

Calculate the filter time constant using the following 
formula. 

2" 
Filter time constant - (MS] 

"U15" set value 

The response time of the control slows because the 
filter time constant is enlarged when a value is set to 
smaller. However, system becomes steady. 
The response time of the control quickens because 
the filter time constant becomes smaller, when a set 

value is enlarged. 
Note : Response time quickens when a set value is 

enlarged. Therefore, there is a possibility that the 
output frequency becomes unstable. Please 

adjust a set value to smaller than factory setting 
value. 

U23 ;1 

LU24`', 

¡¡ MajradgátrÓlf, 
Propaitional 4104 ct ciiitIntrausliporiiiiti pwn tiiikge . 

This function becomes effective, when function code 

F14 (Restart mode after momentary power failure) set 

value is 2 or 3. 

UISIEIR 12131 1 1 1 

U 2 4 u1s1E1RI 12141 1 I I 

Setting range : 0^"65535 

In case of F14 set value : 2. 

When the operation continuation level (H15) is 

reached, deceleration to a stop occurs. The DC 

voltage of the main circuit sharpens the deceleration 

slope, and the inverter collects the inertia energy of 
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the load to maintain the DC bus voltage and controls 
the motor until it stops, so that the undervoltage 
protective function is not activated. 
The deceleration slope is adjusted with U23 and U24. 

However, the deceleration operation time never 
becomes longer than the set deceleration time. 
In case of F14 set value : 3. 

The output frequency is lowered by the control by 
which the DC voltage of the main circuit is kept 
constant from the regeneration energy, so that the 
inverter may continue operation when momentary 
power failure occurs. 
The response is adjusted with U23 and U24 at this 
time. 
Calculate the integral gain using the following 
formula. 

2" 
Integral gain = [ms] 

"U23" set value 

atilt fiWWW 

H15 + 0-- 1 Sit value - 
OCwrGag°dIto 

rrsnárait 

+0- If.,I 

Input phase loss protection : -< rG ,< 

This function selects operation of input phase loss or 
power supply unbalance protection. 

U 4'8 UISIEIRI 14181 1 1 

Setting range : 0 to 2 

Set value Operation 
0 Active (without reactor (ACR/DCR)) 
1 Active (with reactor (ACR/DCR)) 
2 Inactive 

CAUTION 

When "2" is set to U48, protection 
operation of the inverter to input phase 
loss or power supply voltage unbalance 
does not work. If you use it as it is, 

there is a possibility of damaging an 
inverter. 
Failure may result. 

U4ß>') t+2S485,protóGiöl s 
The protocol of RS485 communication is changed. 

U 4 9 UISlE1Rl 14191 1 I 

Setting range : 0, 1 

S Set value Operation 
0 FGI -bus 
1 Modbus -RTU 

Instruction manual and specifications are prepared 
about communicative details. Contact Fuji Electric. 

6 

t Use. 

í15T,, 

U55 

( 3 t , 8peed agtltnerrtlp4 , , 

. . SgreIpC error.(!>tiart,b 

Pß" rorsplèttiòn!1 
These functions are effective for the option card 

( OPC- GI1S -PG, -PG2, -PGA ). 

Refer to each manual. 

U 5 6 UISIEIRI 15161 1 1 1 

U 5 7 U1S1ERI 15171 I I 

DECUISIEIRI 15181 1 I 1 

( 
' Sráking . .sistar iüricxÍáíl"sé 

When function code F13 (electronic thermal)is set to 
2, both the type of the braking resistor and connection 
circuit are set. Factory setting is set to nominal 
applied resistor and the number of resistor is one. 
When the power load capacities of resistor are 
increased, set the factory setting properly 

U 5 9 UISIEIRI 15191 1 1 1 

Setting range : 0 to A8 (HEX) 

Setting of ten's digit ( tupe selection 

Set 
value 

Type braking 
resistor 

Resistance 

(Q] 
capacity 

(NV1 

Duty 
cycle 

(%ED1 

0 Standard appied resistor - - 10% 
1 DB0.75 -2C 100 200 
2 DB2.2 -2C 40 400 
3 DB3.7 -2C 33 400 
4 DB5.5 -2C 20 800 
5 DB7.5 -2C 15 900 
6 DB0.75 -4C 200 200 
7 DB2.2-4C 160 400 
8 DB3.7 -4C 130 400 
9 DB5.5 -4C 80 800 
A DB7.5 -4C 60 900 

Setting of unit's digit (connection circuit selection ï Braking-resistor *1) 

ryde 
j%EDl 

resistance 

(Q) 

resistance 

[cainparalivety] 
ut3e 

miter Connection circuit 
0 1 

P -WV- DB 
10% R 100% 

1 2 
P 
OA/OrMODS 20% 2R 50% 

2 2 Po--=.1-oOe 20% (1/2)R 50% 

3 4 rvV-MM 
P DB 

40% R 25% 

4 3 A1'1I 
11A1 PIiIN YYY-01,13 

30% 3R 33% 

5 6 
P -DB. 

50% (3/2)R 17% 

6 9 0^ 
P DB V vwT" 

50% R 11 % 

7 4 P DB 
40% 4R 25% 

8 8 
ODB 

50% 2R 12.5% 
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1) It is limited by the %ED value of the braking transistor 
inside the inverter. 

CAUTION 
Set the function code both " F13" and "U59 " before 
operating the inverter, and don't change the functions 
during operation. The integrated thermal data are 
cleared immediately, when function code ' F13" or 
"U59 ' are changed. The overheat protection of 
resistor becomes invalid. When the function code 
' F13" or "U59 are changed in the state where 
temperature rose, the overheat protection of resistor 
becomes invalid, too. 
As there is a possibility of damaging the inverter, the 
resistor value less than standard applied value 
should not be available. 
Make into one kind the resistor used as combination 
conditions for a braking resistor, and connect it so 
that the electric power is consumed equally in each 
resistor. 
When the resistor which is instead of DBE -2C /4C 
are used as External braking resistor, function code 
F13 should be set to O. 
When resistor values less than Standard applied 
resistor value is set to the function code, regeneration 
operation is invalid. OU alarm will be occurred. 
If connection of resistor and setting value of resistor 
is not corresponded, there is a possibility of 
damaging the resistor and the inverter. 

Failure may result. 

Regeneràti:ón avoida#1Gb, at déceCeratiori; 

This function is available, when torque limit (brake) of 
F41( or E17) is set to '0%". 

U 6 0 uIsIEIRI 16101 I I I 

Setting range: 0, 1 

Set value Operation 

0 
Torque limit operation 

(for high response use) 
OU alarm avoidance operation 

(for only deceleration or Large itia use ) 

If function code U60 is set to "0', braking torque is 

kept to about "0 %" under acceleration, deceleration, 
constant speed state. Output frequency is controlled 
in correspond to the rapid change in motor load to 

prevent OU alarm. Deceleration time becomes longer 

than the set deceleration time (F08). 
In case of setting value U60:1, Compared with setting 
value "0 ", it controls not to perform torque limit 
operation only at the deceleration time, but to prevent 

the rise of the DC voltage of the main circuit, and 

avoid OU alarm. 
At this time, although deceleration time becomes 
longer than a setting value of F08, it becomes shorter 

than setting value "0" of U60. It may occur OU alarm, 
if load changes rapidly during deceleration. 

Völtáge;detieet;óflsëtïàrid gain ádjustment) 

30kW or more 
It adjusts, only when a 

maintenance, etc. If not 
function. 

print board is replaced by 
necessary, do not use this 

U 6 1 U1s1E1R1 16111 1 1 1 

7 

Setting range : 0, 1, 2 

Inverter 
capacity 

Operation 

22kW or less 0 : Inactive(fixed) 

0 : Inactive 
30kW or more 1 : Voltage detect offset adjustment 

2 : Voltage detect gain adjustment 

Set the function code in the following procedure. 
If the inverter are operated without this adjustment 
after replacing the PC board, normal operation may 
not be able to be performed. 

(Offset adjustment) 
1) Confirm that the main power supply is turned ON, 

the motor wiring are connected and the motor has 
stopped (inverter operation command is OFF). 

2) When the data of U61 is changed to "1 ", and the 
FUNC /DATA key is ON, the offset self adjustment 
is started. The display of "storing" of the keypad 
panel disappears several seconds later. When the 
set value returns to "0 ", adjustment is completed. 
If the main power supply is turned OFF, while 
outputting alarm, motor is driving, coast -to -stop 
command(BX) Is ON and this adjustment is started, 

the inverter becomes "Er7:TUNING ERROR ". 
In this case, start the adjustment after removing 
the above -mentioned factor. 

(Gain adjustment) 
1) Drive the motor in an arbitrary frequency of about 

10 to 60Hz(However, constant speed) after 
executing the above -mentioned offset 
adjustment.(U61:1) 
At this time, gain adjustment is available unrelated 
to the load state. 

2) When the data of U61 is changed to '2 ", and the 
FUNC /DATA key is ON, the gain self adjustment is 

started. The display of "storing" of the keypad 
panel disappears several seconds to 30 seconds 
later. When the set value returns to "0 ", adjustment 
is completed. 
If inverter is not operated, this adjustment is not 
available. 

INR-S147-0759b-E 
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Level and Pressure 

Operating Instructions 
VEGADIS 12 
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Safety information, Note Ex area 

Safety information 
Please read this manual carefully, and also take 
note of country- specific installation standards 
(e.g. the VDE regulations in Germany) as well 
as all prevailing safety regulations and acci- 
dent prevention rules. 

For safety and warranty reasons, any internal 
work on the instruments, apart from that in- 
volved in normal installation and electrical con- 
nection, must be carried out by qualified VEGA 
personnel. 

Note Ex area 
Please note the approval documents (yellow 
binder), and especially the included safety 
data sheet. 

2 VEGADIS 12 
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Product description 

1 Product description 

1.1 Function and configuration 

VEGADIS 12 is an external connection hous- 
ing with integrated adjustment elements. It is 

connected via the VEGA special cable with 
breather capillaries or a three -wire standard 
cable to the hydrostatic pressure transmitter 
D80 ... D87 or D76, D77. VEGADIS 12 is 

connected to the supply and signal circuit of 

the pressure transmitter and does not re- 
quire a separate external energy source. 

VEGADIS 12 has the following functions: 
- adjustment of zero, span and ti 

- atmospheric pressure compensation for 
the pressure transmitter 

- measured value display (optional). 

As a standard feature, VEGADIS 12 is 

equipped with an adjustment module for the 
pressure transmitter. The optional display is 

located in the housing cover and is equipped 
with a bar graph and a digital display indica- 
tion. In this version, additional adjustment 
elements for indication scaling are integrated. 

1.2 Types and versions 

VEGADIS 12 without display 

VEGADIS 12 with display 

4 VEGADIS 12 
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Product description 

1.3 Technical data 

Standard data 

Materials and weight 

\ESA 

Housing 
Ground terminal 
Display window 
Breather facility 
Weight 

Adjustment and indicating elements 

high- resistance plastic PBT (Polyester) 
stainless steel 1.4305 
Lexan 
PTFE filter element') 
approx. 0.5 kg 

Adjustment elements 

Adjustment elements with display 
Display (option) 

Connection 

2 keys, 1 rotary switch 

2 x 2 keys, 2 x 1 rotary switch 
LC multifunctional display with 
- bar graph (20 segments) 
- digital value (4 digits) 
- tendency indicator for rising or falling values 

Cable entry 
Screw terminals 

Adjustment circuit 

M20 x 1.5 (for cable e 5 ... 9 mm) 
for wire cross -section up to 2.5 mm2 

Connection to 
connection cable 

Cable length 

'I air permeable and humidity blocking 

pressure transmitter D80 ... D87, D76, D77 
VEGA special cable with breather capillaries 
or 3 -wire standard cable 
max. 200 m 

VEGADIS 12 5 
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\ES Product description 

Supply and signal circuit (analogue transmission, 4 ... 20 mA) 

Supply voltage via pressure transmitter 
in conjunction with VEGADIS 12 

- without display 
- with display 
Max. input current 
Range of the current signal 
Max. permissible load 

Load diagram without display 

Load diagram with display 

Protective measures 

12 ... 36VDC 
17 ... 36VDC 
150 mA 
3.5 ... 22 mA 
depending on the supply voltage 
(see load diagrams) 

E 

Ó 900 
c 
a 

m 600 
0 J 

300 

12 

700 

500 

300 

100 

1 

18 24 30 36 

Voltage of the external energy UH in Volt 

18 24 30 36 

Voltage of the external energy UH in Volt 

Housing 
Protection class 
Overvoltage category 

Ambient conditions 

IP 65 t) 

III 

III 

Ambient temperature 
- VEGADIS 12 -40 °C ... +85 °C 
- VEGADIS 12 with display -20 °C ... +70 °C 

Storage and transport temperature -40 °C ... +85 °C 

1) Maintaining the housing protection IP 65 or IP 67 requires the use of a seal in the cable entry fitting to the 

cable. If the supplied seal does not fit, the customer has to provide a suitable one. 

6 VEGADIS 12 
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Product description 

1.4 Approvals 

VEGA 

If a pressure transmitter or the external housing is used in hazardous areas, approved ver- 
sions should be used. 

The respective official documents (test reports, test certificates and conformity certificates) 
must be noted for these applications. These are supplied with the respective instrument. 

General approvals 
VEGADIS 12 

CE conformity ( 
CENELEC EEx ia IIC 

The external housings VEGADIS 12 or VEGADIS 12 Ex meet the protective regulations of 
EMC (89/336/EWG) and NSR (73/23/EWG). The conformity has been judged acc. to the 
following standards: 
EMC Emission EN 50 081 

Susceptibility EN 50 082 
NSR EN 61 010 

NAMUR regulations 
Full compliance with NAMUR regulations NE21, May 1993. 

VEGADIS 12 7 
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\ESA Product description, mounting 

1.5 Dimensions 

without display 

with display 

2 Mounting 

38 72 

Pg 13,5 

VEGADIS 12 can be mounted in the following ways: 
- on carrier rail 35 x 7.5 acc. to EN 50 022 
- on mounting sheet or to the wall. 

In case of vertical wall mounting, the cable entry must point downwards to avoid moisture 

ingress. 

If VEGADIS 12 is additionally used for atmospheric pressure compensation for the pressure 

transmitter, the following must be noted: 
- there must be the same atmospheric pressure on the breather facility as on the vessel 

- the breather facility must not be clogged or dirty. 

8 VEGADIS 12 
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Electrical connection 

3 Electrical connection 

3.1 Connection instructions 

VEGADIS 12 is connected to the supply and 
signal circuit of the pressure transmitter and 
does not require a separate external energy 
source. 

Block diagram 

Pressure VEGADIS External 
transmitter 12 energy 

Option: source 
Display 

1o 

The electronics in the pressure transmitter is 

designed in two -wire technology and re- 
quires a supply voltage of 12 ... 36 V DC, 
with display 17 ... 36 V DC. Supply voltage 
and current signal are led via the same two - 
wire connection cable to the connection termi- 
nals. The third cable between pressure 
transmitter and VEGADIS 12 is used for 
transmission of the adjustment data. 

The external energy is provided via a sepa- 
rate power supply unit: 
- power supply unit, e.g. VEGASTAB 690 
- processing unit with integrated DC current 

source (e.g. active DCS input) 

Make sure that the external energy source is 

reliably separated from the mains circuits 
acc. to DIN VDE 0106, part 101. The above 
mentioned VEGA instruments meet this re- 
quirement and protection class Ill is therefore 
ensured. 

\ESA 

The external energy source must deliver a 
terminal voltage of at least 12 V or 17 V to the 
transmitter. The actual terminal voltage on the 
transmitter depends on the following factors: 
- output voltage UH of the external energy 

source under nominal load. 
- load resistances of the instruments in the 

current circuit. 

For electrical connection in general, the fol- 
lowing points should be given attention: 
- The connection must be made according to 

the national installation standards (e.g. in 

Germany acc. to the VDE regulations). 
- To avoid damage of the electronics, the 

terminal voltage must not exceed 36 V. 

- The connection elements have built -in pro- 
tection against polarity reversal. 

- The wiring between pressure transmitter 
and VEGADIS 12 or between VEGADIS 12 

and the power supply can be made with 
standard three or two -wire cable. 

- If strong electromagnetic interferences are 
expected, screened cable is recom- 
mended. The screening must be made on 
both ends. For use in Ex areas, the installa- 
tion regulations must be noted. 
If overvoltages are expected, we recom- 
mend the installation of VEGA overvoltage 
arresters. 
A seal fitting the cable must be used in the 
cable entry. 

VEGADIS 12 9 
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\ESA Electrical connection 

3.2 Wiring plan 

VEGADIS 12 without display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 

Capillaries 

br + 

9e Adjustritept 
, 

I Screen 

Pressure transmitter with 
terminal insert in housing 

Adjustment 

VEGADIS 12 

WEI NOT USED hail 
VEßAD1312 

IP 

Ibi ` S 
b ge . External energy 

source 
12.36V DC 
4 ... 20mA 

Control instru- 
ment 4 ... 20 mA 
measurement 
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Electrical connection 

VEGADIS 12 with display 

Pressure transmitter with 
direct cable outlet 

Suspension cable 

Capillaries 

br + 

6l i 
- 1t 9e Adjustrent 

Screen t t 
1 , 
V 

Pressure transmitter with 
terminal insert in housing 

Adjustment 

VEGADIS 12 

1® viErA 

i i i i i i i i i I i i i i to11ratearr ° III 
liZEMEMINCI 

DIS 2 , lr 
a, 

Display 

or 

16.85 

VEGA 

+ External energy 
source 
17 ... 36VDC 
4 ... 20mA 

+ Control instru- 
ment 4 ... 20 mA 
measurement 
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\E SA Setup 

4 Setup 

4.1 Adjustment elements 

Rotary switch: 
Select the 
requested 
function 

Adjustment for 
pressure transmitter 

Key '+': 
Change value 
(rising) 

Key' -': 
Change value 
(falling) 

Adjustment system (trans- 
mitter) 

Choose the requested func- 
tion with the rotary switch. 
With the ' +' and ' -' keys you 
modify the signal current to 
the requested values or set 
the suitable integration time. 
Set the rotary switch to posi- 
tion 'OPERATE. The set val- 
ues are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

4.2 Adjustment and indicating elements (version with display) 

Key '+': 
Change value 
(rising) 

Rotary switch: 
Select requested 
function 

Adjustment for 
pressure transmitter Adjustment for 

display 

Key' -': 
Change value 
(falling) 

Tendency indication 

Bar graph 

Key' +': 

Change value 
(raising) 

Rotary switch: 
Select requested 
function 

Key 
Change value 
(falling) 

Adjustment system (trans- 
mitter) 
(see section 4.1) 

Adjustment system (dis- 
play) 

With the rotary switch you 
choose the requested func- 
tion. 
With the ' +' and ' -° keys you 
change the display indication 
to the requested values or set 
the suitable decimal point. 
Then set the rotary switch to 

position °OPERATE'. The set 
values are transferred to the 
EEPROM memory and remain 
there even in case of voltage 
loss. 

Digital value: 
- 4 digits as well as sign and decimal point 
- individual scale from -9999 ... +9999 

12 VEGADIS 12 
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Setup 

4.3 Adjustment of the transmitter 

Adjustment 

To adjust the beginning of the measuring 
range and end value of the measuring range, 
connect an ammeter to terminals 10 and 12. 
The measured value is identical to the output 
current. 

1 Adjust zero 
(vessel empty) 
Set the rotary switch to zero. 
Set a current of 4 mA by pushing the ' +' 
and ' -' key. 

2 Adjust span 
(max. vessel level) 
Set the rotary switch to span. 
Set a current of 20 mA by pushing the " +' 
and ' -' key. 

Adjustment range of the measuring range 
final value: 
3.3 % ... 120 % of nominal range 

Adjustment instructions: 
- A modification of the beginning of the 

measuring range does not influence the 
adjusted span. 

- It is also possible to adjust currents for 
partial fillings, e.g. 8 mA for 25 % and 
16 mA for 75 %. The electronics then calcu- 
lates automatically the current values for 
0 % and 100 % (only possible with a delta 
z 3 %). 

- The current value first changes in steps of 
6 pA steps, then after approx. 10 sec. of 
pressing, in steps of about 300 pA. 

- If the current values react to the key press- 
ing with a time delay, this can have two 
reasons: 
- the last adjustment was carried out with 

a level considerably deviating from the 
actual level. 

Integration time 

VEGA 

An integration time t, of 0 ... 10 sec can be set 
for damping level fluctuations. 

Procedure: 
Set rotary switch to t,. 

By pushing the "- key 10 times, make sure 
that the integration time is set to 0 sec. 
For every 1 sec requested integration time, 
push the " +" key once. 

The integration time is the time required by 
the current output signal to reach 90 % of the 
actual level after a sudden level change. 

4.4 Scaling of the indication 

The display provides the current values 
4 ... 20 mA as bar graph and as digital value. 

Bar graph 
At 4 mA no segment of the bar graph ap- 
pears, at 20 mA all segments appear. This 
assignment is fixed. 

Digital value 
The digital value can be scaled individually 
between -9999 ... +9999 via the adjustment 
module. 

1 Adjust zero 
Set the rotary switch to zero. 
Set the requested value, e.g. 0 by pushing 
the ' +' and ' -" key. 

2 Adjust end 
Set the rotary switch to end. 
Set the requested value, e.g. 1000 by 
pushing the ' +' and ' -' key. 

3 Adjust the decimal point (point) 
Set the rotary switch to point. 
Set the requested values, e.g. 8888 (no 
decimal point) by pushing the ' +' and . -" 
key. 
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Diagnostics 

5 Diagnostics 

5.1 Maintenance 

VEGADIS 12 is maintenance -free. 

5.2 Failure rectification 

In case of an instrument failure, please check 
the following: 
- the atmospheric pressure compensation 
- the electrical connections and components. 

Check atmospheric pressure compen- 
sation 
First of all open the housing cover. The indi- 
cated measured value must not change. 
However, if the indicated value changes 
nevertheless, the compensation of the atmos- 
pheric pressure is not ensured. Please there- 
fore check: 
- the breather facility on the housing 
- the capillaries in the special cable. 

Note: 
There must be always the same atmospheric 
pressure on the breather facility as on the 
open vessel. 

Check electrical components 

Terminals 
VEGADIS 12 

Voltage Current 
External energy 
source 

' Q 
Current 

Instruction for Ex applications 
Deviating from the previous assignment, the 
terminals 10 and 12 are here used for brief 
connection to a certified, active, floating (max. 
value: 470 mW) or to an individual passive, 
floating measuring instrument. For connec- 
tion, the regulations for wiring of intrinsically 
safe circuits (measuring instrument, supply 
and signal circuit) must be noted. 

Voltage 
- Check the terminal voltage on VEGADIS 12 

(must be at least 12 V DC or 17 V DC with 
display). 

Current 

Current value Condition 

3.8 ... 20.5 mA standard range for output 
current 

0 mA signal cable interrupted 

< 3.6 mA electronics or pressure 
sensor element defective 

22 mA electronics or pressure 
sensor element defective 
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Am Hohenstein 113 
D -77761 Schiltach 
Phone (0 78 36) 50 - 0 

Fax (0 78 36) 50 - 201 

E -mail info @de.vega.com 
www.vega.com 

ISO 9001 4 CE 
All statements concerning scope of delivery, application, practical 
use and operating conditions of the sensors and processing sys- 
tems correspond to the latest information at the time of printing. 

Technical data subject to alterations 

2.20 592/ Febr. 2000 
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About this document 

A 

m 

1 About this document 

1.1 Function 

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 setup. 

1.2 Target group 

This operating instructions manual is addressed to 
trained specialist staff. The contents of this manual 
should be made available to this personnel and put 
into practice by them. 

1.3 Symbolism used 

Information, tip, note 
This symbol indicates helpful additional information. 

Caution 
This symbol informs you of a possible and danger- 
ous situation. Ignoring this cautionary note can impair 
the person and /or the instrument. 

Ex applications 
This symbol indicates special instructions for Ex ap- 
plications. 
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About this document 

List 
The dot put 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 qualified 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 by wrong mount- 
ing 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 

The VEGAWELL 72 pressure transmitter is CE con- 
form to EMC (89/336/EWG) and NSR (73/23/EWG) 
and fulfils the Namur recommendation NE 21. 
Conformity has been judged acc. to the following 
standards: 

EMC 
- Emission EN 61326: 1997/ A1: 1998 (class B) 
- Susceptibility EN 61326: 1997/A1: 1998 
NSR EN 61010 -1: 1993. 

2.6 Safety instructions for Ex areas 

For Ex applications take note of the Ex specific 
safety instructions. These are part of the operating 
instructions manual and are attached to all instru- 
ments with Ex approval. 

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 that focuses on 
continuous improvement of company environmental 
protection. The environmental management system is 

certified acc. to DIN EN ISO 14001. 

Please help us to fulfil this obligation by observing 
the environmental instructions in this manual: 

Chapter 3.4 Storage and transport 
Chapter 8.2 Disposal. 
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Product description 

Scope of delivery 

Components 

3 Product description 

3.1 Configuration 

The scope of delivery encompasses: 
the VEGAWELL 72 pressure transmitter with sus- 
pension cable 
optional straining clamp or screwed connection 
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, manifold instrument versions can be created 
(see technical data in the supplement). 

Fig. 1: 

Example of a VEGAWELL 72 with screwed connection 
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Product description 

Application area 

Principle of operation 

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 by the integrated ana- 
logue electronics into a 4 ... 20 mA output signal. 

Fig. 2: 
The CERTEC° measuring cell is flush mounted into the pres- 
sure transmitter 

VEGAWELL 72 has a two -wire electronics 4 ... 20 mA 
for power supply 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 

Packing 

3.3 Adjustment 

The VEGAWELL 72 with 4 ... 20 mA electronics has 
no adjustment options. 

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 carton. It is environmen- 
tal- friendly and recyclable. Dispose of the packing 
material 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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Mounting 

i 

4 Mounting 

4.1 Select 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 for at- 
mospheric pressure compensation. 

-> Lead the cable end to a dry environment or into a 
suitable terminal housing. 

VEGA recommends VEGABOX 01 for this purpose. It 

contains connection terminals and a filter element for 
pressure compensation. For outdoor mounting, a 

suitable protective cover is available. 

The measuring cell cover prevents mechanical 
damage of the measuring cell. It may only be 
removed when the instrument is used in extremely 
dirty water. 

To the processing 
unit and power sup- 
ply 

Fig. 3: 
Mounting example 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 

4.3 Mounting procedure with screwed 
connection 

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 G11/2A 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 

0 

') only with G 1 1/2 A 
r- 
N 
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Mounting 

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. 
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Connection to power supply 

Note safety instructions 

Take note of safety instruc- 
tions for Ex applications 

Select voltage supply 

5 Connection to power supply 

5.1 Prepare 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 in- 
stalled. 

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 VEGABOX 01, the cable 
must have an outer diameter of 5 ... 9 mm to ensure 
the seal effect of the cable entry. 

Fig. 6: 
top: direct connection of VEGAWELL 72 to power supply 
bottom: connection of VEGAWELL 72 via VEGABOX 01 to 
power supply 

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. 

1) Connect screen to =- terminal. Earth the ground screen 
correctly outside on the housing. The two terminals are 
galvanically connected. 
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Connection to power supply 

5.2 Connection procedure 

Direct connection to power Proceed as follows: 
supply 1 Lay the suspension cable's up to the terminal 

compartment. The bending radius must have at 
least 25 mm 

. 2 Connect the individual wires to the terminals acc. 
to the wiring plan 

Connection to power sup- 
ply via VEGABOX 01 

Proceed as follows: 
1 Snap VEGABOX 01 into carrier rail or screw onto 

mounting plate 
2 Loosen cover screws and detach cover 
3 Lead suspension cable through the cable entry 

into VEGABOX 01 

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 slightly pulling on them 
8 Tighten the compression nut of the cable entry, 

the seal ring must cover 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. 

0 N 
co 

1) The suspension cable is prepared and ready for use ex co 

9 works. If the cable is shortened, fasten the type identifica- 
tion tag with holder back onto the cable. 

0 
lo 
N- 
N 
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Connection to power supply 

Direct connection 

Connection via 
VEGABOX 01 

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 
VEGABOX 01, otherwise 
connect to minus 

Fig. 7: 

Wiring suspension cable 

Breather capil- 
laries Suspen- 

sion cable 
)4t :,, ;., I 

Screen 1) 

Zum Anschluss an 
For connection to 

Druckmessumtormer mit 
pressure ransmitters with 

analogem Ausgangssignal 
ena og output 

eeee'eeee 90©© gill 
i12dl1HE 11 i G:f For power 

supply or to 
the process- 
ing system 
(4 ... 20 mA, 
12 ... 36 V DC) 

+ Control instru- 
ment 
(4 ... 20 mA 
measurement) 

Fig. 8: 
Terminal assignment VEGABOX 01 

1) Connect screen to *- terminal. Earth ground cable correctly 
outside on the housing. Both terminals are galvanically 
connected. 
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Set -up 

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. 
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Maintenance and fault rectification 

4!0 

7 Maintenance and fault rectification 

7.1 Maintenance 

In standard operation, the VEGAWELL 72 process 
pressure transmitter 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 
neither corrode the seal nor other components of 
VEGAWELL 72. 

7.2 Fault rectification 

Fault Possible reason Rectifying measure 

4 ... 20 mA 
signal not 
stable 

no atmospheric 
pressure compensation 

check capillaries, 
if necessary cut 
them clean 

check pressure 
compensation of 
VEGABOX 01, 
if necessary clean 
filter element 

4 ... 20 mA 
signal missing 

incorrect connection 
to power supply 

check connection 
acc. to chapter 5.3 
and correct if 

necessary acc. to 
chapter 5.2 

no power supply check cables for 
line break and re 
pair if necessary 

power supply too low 
high 

check and adapt 
if necessary 

Current 
signal 22 mA 

electronics module or 
measuring cell defec- 
tive 

exchange instru- 
ment or return for 
repair 

For Ex applications, the regulations for wiring of intrin- 
sically safe circuits must be observed. 
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Maintenance and fault rectification 

7.3 Repairing the instrument 

If it is necessary to repair VEGABAR 72, pease send 
the instrument to the following address: 

VEGA Grieshaber KG 
Repair department 
Am Hohenstein 113 
77761 Schiltach 
Germany 
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Dismounting 

8 Dismounting 

8.1 Dismounting procedure 

Take note of chapters "4 Mounting" and "5 Connect 
power supply" and carry out the listed steps in re- 
verse 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 correctly, 
please contact us concerning disposal methods or 
return. 
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Supplement 

Technical data 

General data 

Instrument name suspension pressure transmitter 
VEGAWELL 72 

Materials, wetted parts 
- transmitter 
- diaphragm 

- suspension cable 
- meas. cell seal 
- protective cover 

stainless steel 1.4435 
sapphire -ceramic® (99.9 % oxide 
ceramic) 
PE, FEP, PUR 
Viton, Kalrez, EPDM 
PA 

Materials, non -wetted parts 
- straining clamp 
- closing screw 
- 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 

approx. 0.7 kg 
approx. 0.1 kg/m 
approx. 0.2 kg 
approx. 0.4 kg 

Input variable 

Nominal measuring range (gauge /absolu 
0...0.1 bar / 0...10 kPa 

Gauge pressure resistar 
15 bar / 1 500 kPa 

Low pressure resistance 
-0.2 bar / -20 kPa 

0...0.2 bar / 0...20 kPa 20 bar /2000kPa -0.4 bar / -40 kPa 

0...0.4 bar / 0...40 kPa 30 bar / 3 000 kPa -0.8 bar / -80 kPa 

0...1.0 bar / 0...100 kPa 35 bar / 3 500 kPa -1.0 bar / -100 kPa 

0...2.5 bar / 0...250 kPa 50 bar / 5 000 kPa -1.0 bar / -100 kPa 

0...5.0 bar / 0...500 kPa 65 bar / 6 500 kPa -1.0 bar / -100 kPa 

0...10.O bar /0...1 000 kPa 90 bar / 9 000 kPa -1.0 bar / -100 kPa 

0...25.0 bar / 0...2 500 kPa 130 bar / 13 000 kPa -1.0 bar / -100 kPa 
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Supplement 

Output variable 

Output signal 4 ... 20 mA 
Resolution 6 pA 
Fault signal > 22 mA 
Rise time 70 ms (ti : 0 s, 0 ... 63 %) 
Fulfilled Namur recommendation NE 43 

Accuracy 1) 

Reference conditions acc. to IEC 61298 -1 

- temperature 18 ... 30 °C 
- relative moisture 45 ... 75 % 

- air pressure 860 ... 1060 mbar (86 ... 106 kPa) 

Determination of characteristics limit point adjustment acc. to DIN 16086 

Characteristics linear 

Deviation in characteristics 2) 

Accuracy class 0.25 
1:1 

Turn down 
< 0.25 % 

Deviation in character. 

Influence of the ambient temperature 

Accuracy class 0.25 Turn down 

1:1 

Average temperature 
coefficient of the zero 
signala) 
<0.2 %/10 K 

Long -term stability 

Long -term drift of the zero signal 4) 

Ambient conditions 

< 0.1 % per 2 years 

Ambient temperature -40 ... +85 °C (PE +60 °C) 
Storage and transport temperature -50 ... +100 °C 

1) 

2) 

3) 

4) 

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. 
Acc. to IEC 60770 -1, relating to the nominal meas. range. 
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Supplement 

Process conditions 

Product temperature depending on material 
Suspension cable /Meas. cell seal 
- PENiton 
- PUR/Viton 
- FEP /Kalrez 

Calibration position 
Influence of the installation position 
Vibration resistance 

-20 ... +60 °C 
-20 ... +80 °C 
-10 ... +80 °C 

upright, diaphragm points downwards 
< 0.2 mbar /20 Pa 
mechanical vibration with 4 g and 
5 ... 100 Hz 5) 

Electromechanical data 

Suspension 
cable 

- configuration 

- wire cross -section 
- wire resistance 
- tensile load 
- max. length 
- min. bending radius 
- diameter 
- colour 

- PE non -Ex /Ex 
- PUR non -Ex /Ex 
- FEP non -Ex /Ex 

four wires, one suspension cable, 
one breather capillary, 
screen braiding, foil, cover 
0.5 mm2 
<_ 0.036 Ohm /m 
>_ 1.200 N 

1000 m (with VEGABOX 01: 200 m) 
25 mm (at 25 °C) 
approx. 8 mm 

black /blue 
blue /blue 
blue /blue 

Cable entry VEGABOX 01 2 x M20 x 1.5 (cable-o 5 ... 9 mm) 

o N 
C`7 
O 
C7 O 

5) Tested acc. to the guidelines of German Lloyd, GL- characteristics 2. 
0 
N 
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Supplement 

External energy 

Supply voltage 12 ... 36 V DC 
Permissible residual ripple 
- < 100 Hz US6 <- 1 V 

- 100 Hz ... 10 kHz Uss <_ 10 mV 

Load see diagram 

900 

650 

450 

250 

0 

HART® load 
Voltage limit 
Ex- Sensor 

Voltage limit 
7Non -Ex sensor 

15 18 21 27 36 V 

Power supply 

Integrated overvoltage protection 

Nominal leakage current 
Min. response time 

10 kA 
<25ns 

Electrical protective measures 

Protection 
- transmitter IP 68 (25 bar) 
- VEGABOX 01 IP 65 
Protection class III 

Overvoltage category III 

Approvals 6) 

ATEX II 2G EEx is IIC T6, ship approval 

6) For deviating data in Ex applications, see separate safety instructions. 
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Supplement 

Dimensions 

Ñ 

N 

Protec- 
tive 

ese 
cover 

Fig. 9: 
Dimensions VEGAWELL 72, standard version 

48 
max. 52 

22 

n -- SW30 

G1 YzA 

1'/2 NPT 

Fig. 10: 

Dimensions straining clamp and cable entry 
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Supplement 

Fig. 11: 
Dimensions VEGAWELL 72, left: version deep well, right: ver- 
sion PE coating 
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Supplement 

s 
CE conformity declaration 

CE 
Konform itätserklärung 

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 Erkläru.ng 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 opa . 

Josef Fehrenbach 
Entwicklungsleitung 
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VEGA Grieshaber KG 
Am Hohenstein 113 
77761 Schiltach 
Germany 
Phone 07836 50 -0 
Fax 07836 50 -201 

E -Mail info @de.vega.com 
www.vega.com 

ISO 9001 

vEGA CE 
All statements concerning scope of delivery, application, 
practical use and operating conditions of the sensors and 
processing systems correspond to the latest information at 

the time of printing. 

Technical data subject to alterations 27501 -EN- 030320 
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INSTALLATION & MAINTENANCE 
INSTRUCTIONS 

1. Check fan for possibility of transit damage. 

2. Ensure that the duct is clear of any debris that 
could be drawn into the fan impeller. 

3. Check the fan is free to rotate. 

4. Connections must be in accordance with local 
regulations. 

5. Wiring diagrams are provided on all fans. 

6. Fans 202 to 356 have automatic thermal cut -out 
switches incorporated in the motor as standard. 

7. All fans are provided with sealed- for -life bearings 
and are virtually maintenance free. 

8. After starting check: - 

For excessive vibration 

Full load Amps and ensure they do not exceed the 
nameplate Amps. 

9. Warranty: - 

Fantech Pty Ltd warrants products of its 

manufacture when not misused or neglected to be 
free of defects in workmanship and /or materials. 
Our obligation under this warranty is limited to 
repairing or exchanging F.O.B. factory, any part, 
assembly or portion found to be defective within 
one year from the date of commissioning but not to 

exceed eighteen (18) months from date of 

shipment from our factory. 

The Company assumes no responsibility for labour 
costs involved in the removal of defective parts, 
installation of new parts or related service charges. 

The Company shall have the option of requi he 

return of the defective part (transportation p d 
by the Buyer) to establish the claim. 

Warranty will be void if installation is not carried out 
by qualified personnel in accordance with these 
instructions and good trade practice. 

Fully detailed warranty conditions are contained in 

Fantech's Standard Conditions of Trading. 

INSTALLATION ARRANGEMENTS - MINITUBE 

Duct 
Mounting 

Fast Clamp 
Type 'FC' 

Exhaust/Supply Air Fan Model Ao 
Through Wall 

Louvre Type 'ALD' or 
Backdraft Shutter 

Type 'AS' MT202/4 210 

MT132 

Rigid or Flexible Wall Plate 
Duct By others Type WP' 

Wall Tube 
Type 'WT' 

MT252/4 260 

MT302/4/6 310 

MT354/6 

MINITUBE - VIBRATION ISOLATORS (SUITABLE FOR MT202 TO MT356) 

HORIZONTAL 
1 off RH1 Blue 

HORIZONTAL 
1 off NR1 Blue 

HORIZONTAL 
1 off NR1 Blue 

VERTICAL 

2 off NR1 White 

Wall bracket 
model WB2 

IGI 

Wall bracket 
model WB2 Wall bracket 

model WB2 

I 

Wall bracket 
model WB 
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INSTALLATION & MAINTENANCE 
INSTRUCTIONS 

MINIVENT ROOF UNITS - MODELS MV112 - MV356 

All Minivent axial roof units can be mounted directly onto 
roofs pitched up to 30 °. 

On the MV200, MV250 and MV300 series fans the top cap 
must be removed to access the electrical junction box. 

Fan Model Ao B Fan Model Ao B 

MV112 210 25 MV204Ex 350 30 

MV132 210 25 MV252/4 350 30 

MV182Ex 350 30 MV302/4/6 350 30 

MV202/4 350 30 MV354/6 400 50 

RING PLATE WALL MOUNTED FANS - MODELS RP202 - RP356 

Louvre Type'ALD' or 

Backdraft Shutter 
Type 'AS' 

.g 

° 

Wall Tube 
Type WT 

Fan Model Aa 

RP202/4 214 

RP252/4 264 

RP302/4/6 340 

RP354/6 386 
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;INSTALLATION & MAINTENANCE 
WIRING DIAGRAMS 

L 

MT112, MT132 & MV132 

N 

MV182Ex 

MT, MV & RP 202 - 356 

MV204Ex 

L N E 

,SPEED CONTROLLERS (SUPPLIED AS OPTIONAL) 

VA2.0 - VARIABLE SPEED SSC - 2 SPEED SWITCH 

Head Office: South Australia: 
Melbourne Ph: (08) 8377 0502 
A.B.N. 11 005 434 024 Western Australia: 
Ph: (03) 8545 2345 Ph: (08) 9344 6777 
Fax: (03) 8545 2333 Queensland: 
Australian Offices: Ph: (07) 3805 5944 
New South Wales - Sydney: North Queensland: 
Ph: (02) 8811 0400 Ph: (07) 4775 5222 
New South Wales - Woollongong: Tasmania: 
Ph: (02) 4226 5133 Ph: (03) 6344 6888 
ACT & Southern NSW: New Zealand Offices: 
Ph: (02) 6280 5511 Auckland: 
Northern NSW - Newcastle: Ph: (09) 444 6266 
Ph: (02) 4961 6088 Christchurch: 

Ph: (03) 379 8622 

Wellington: 
Ph: (04) 528 0532 
International Distributors: 
Hong Kong: 
Ph: (852) 2598 4228 
Jakarta: 
Ph: (6221) 566 8453 
Kuala Lumpur: 
Ph: (603) 747 3500 
Taipei: 
Ph: (8862) 236 88936 

Part No. : INST- MV -MT -RP 06/03 
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Item Qty Make & Number Description Label 
F1 -F3 3 NHP NV100FW FUSE HOLDER F1, F2, F3 

3 NHP NOS 100 FUSE LINK 
F4 1 NHP N2OFW FUSE HOLDER F4 

1 NHP NNIT 6 FUSE LINK 
FM 1 ABB MALMASTER MF/F501X4110A005ER1301111 FLOWMETER 
KT5 1 NHP RECYCLE TIMER SPRINKLER TIMER KT5 
1K1,2K1,3K1 3 FINDER 55.34.0054 240V AC RELAY 1K1, 2K1, 3K1 
1K2, 2K2 2 SPRECHER & SCHUH CA7 -37 18.5kW CONTACTOR 1K2. 2K2. 
3K2 1 SPRECHER & SCHUH CA7 -12 5.5kW CONTACTOR 3K2 

1K3,2K3,3K3 3 FINDER 55.34.0054 240V AC RELAY 1K3, 2K3, 3K3 
3 FINDER 94.74 RELAY BASE 

1K4,2K4,3K4 3 FINDER 55.34.0054 240V AC RELAY 1K4, 2K4. 3K4 
3 FINDER 94.74 RELAY BASE 

1, 2, 3K50 3 FINDER 55.34.0054 240V AC RELAY 1K50, 2K50, 3K50 
3 FINDER 94.74 RELAY BASE 

MTR 1 MULTITRODE MTR2 240VAC BACKUP LEVEL RELAY MTR 
P1 1 IME RQ72E VAC 500V VOLTMETER 
PFR 1 CROUZET FW 415V PHASE FAILURE RELAY PFR 
Q1 1 CUPSAL T100 MAIN SWITCH MAIN SWITCH 
1Q2 .2Q2 2 TERASAKI DTCB6363C 3P CIRCUIT BREAKER PUMP No.1, PUMP No 2 

03 1 TERASAKI DTCB6325 3P CIRCUIT BREAKER PUMP No.3 
Q4 1 TERASAKI DSMCB1630 1P EARTH LEAKAGE CIRCUIT BREAKER G.P.O. 
05 1 TERASAKI DTCB6332C c/w DSRCM32- 30 -3PN 3P EARTH LEAKAGE CIRCUIT BREAKER VENT FAN 

Q6 1 TERASAKI DTCB6110C 1P CIRCUIT BREAKER LIGHTS 
07, 08, 09 3 TERASAKI DTCB6106C 1P CIRCUIT BREAKER VOLTMETER P.F.R. 
Q10 1 TERASAKI DTCB6110C 1P CIRCUIT BREAKER MAIN CONTROL 
011 1 TERASAKI DTCB6104C 1P CIRCUIT BREAKER PUMP 1 CONTROL 
012 1 TERASAKI DTCB6104C 1P CIRCUIT BREAKER PUMP 2 CONTROL 
013 1 TERASAKI DTCB6104C 1P CIRCUIT BREAKER JOCKEY PUMP CONTROL 
014 1 TERASAKI DTCB6104C 1P CIRCUIT BREAKER COMMON CONTROL 
Q15 1 TERASAKI DTCB6104C 1P CIRCUIT BREAKER INSTRUMENTATION 
Q16 1 TERASAKI DTCB6104C 11P CIRCUIT BREAKER TELEMETRY EQUIPMENT 

MERLIN GERIN AUTO TRANSFER SWITCH MAINS /GEN AUTO CHANGEOVER SWITCH 

S1 1 KRAUS & NAIMER CA10 A007 FT2 625 VOLTMETER SELECTOR SWITCH 
S4 1 K &N CA10 A220 FT2 ENGRAVED "ARMED DISARMED" INTRUDER ALARM SELECTOR SWITCH INTRUDER ALARM 
151, 2S1 2 KRAUS & NAIMER CA10 A211 FT2 623 M -O -A SELECTOR SWITCH PUMP No.1, 2 
1S2, 2S2 2 SPRECHER & SCHUH D5P- F402W3LX01 STOP PUSHBUTTON PUMP No.1, 2 STOP 
1S3, 2S3 2 SPRECHER & SCHUH D5P- F301W3LX10 START PUSHBUTTON PUMP No.1, 2 START 
ES1, ES2 2 SPRECHER & SCHUH D5P- MTS643LX01 E /STOP PUSHBUTTON PUMP No.1, 2 E /STOP 
SD1 -SD4 4 MOVTEC MT- 275V/135KA SURGE DIVERTER SD1, 2, 3, 4 
SRF 1 CRITEC DSF- 10A -275V SURGE REDUCTION FILTER SRF 
1U1, 2U1 2 FUJI FRN 22G11S -4JE + FILTER VARIABLE FREQUENCY DRIVE 1U1, 2U1 
3U1 1 FUJI FRN 5.5G11S -4JE + FILTER VARIABLE FREQUENCY DRIVE 3U1 
X2 1 MARECHAL DS2 INLET SOCKET 
X1 1 CUPSAL 2015 c/w 449A MOUNTING BLOCK 1P OUTLET 

2 COSMOTEC GNV ___ c/w GNF__ CUBICLE FILTERS & FANS 
16 SPRECHER & SCHUH V7 -W6 6mm TERMINAL 
6 SPRECHER & SCHUH V7 -EB10 6mm TERMINAL END PLATE 
8 SPRECHER & SCHUH V7 -WKD6 DISCONNECT TERMINAL 

H1 1 HPM610RED FAULT LIGHT 
U2 1 MANN LPD350 WET WELL LEVEL INDICATOR U2 

1 LEVEL PROBE VEGA D77 & SPAN BOX 
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Sunny Certification : 

As the Surveyor for this Project, I hereby 

certify that the getout for construction 
has been in accordance with the design and 

Wets shown on this drawing. 

SIGNED DATE - 

Construction Certification : 

As Supervising Engineer for this project. I 

certify thot the worts detailed on this drawing 
hove been oorried out in accordonce with this 

drawing and spe ificotias. to the satisfaction 

of the IPSWICH aTY COUNCIL 

SIGNED DATE l 
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OPERATING PARAMETERS 
Segregation Form 1 to AS.1939 
Protection IP53 Weatherproof to AS.1939 
Fault Level (1sec.) To suit 
Rated Voltage 415VAC 
Rated Current 100A 
Measure of Protection Door Interlocks, Termination barriers & shields IP2X 
Service Conditions Indoors 
Weight (approx.) 

CONSTRUCTION DETAILS 
Construction Machine formed, Front connected, Floor mounted 
Material 3mm Manne grade (5083 -H321) aluminium cubicle & doors 

3mm Marine grade (5083 -H321) aluminium gear trays 
Doors 1,3 & 5. Fitted with Chrome Plated brass pintle hinges 

Chrome Plated lockable (KEYED 92268) R.' Handles 
Stainless steel doors stays min 100deg. Opening 

Door 4 Fitted with Chrome Plated brass pintie hinges 

Chrome Plated Padlockable L Handles 
Stainless steel doors stays min 100deg. Opening 

Doors 2 & 6 Fitted with Chrome Plated brass pintle hinges 
Chrome plated 1/4 turn coin locks. 

Stiffening All doors over 1000mm 
Door Seals Neoprene rubber around mullions 
Hinged Panels Fitted with Chrome Plated brass pintie hinges 

Chrome plated 1/4 turn coin locks 
Vents Fitted with vermin proof mesh clw brackets for removable dust filters 

Bottom cable zone mesh only 
Plinth 75mm x 10mm aluminium angle welded to bottom of switchboard 

Cable Entries Bottom only as sham 
Glandplates N/A 
Fasteners AISI 316 grade stainless steel nuts & bolts 

Lifting Facility Welded 6mm lifting lugs 

Finish Electrostatic powder coat baked enamel 
Preparation Clean, degrease, & grind smooth 
External Colour Natural Finish (Unpainted) 
Internal Colour Natural Finish (Unpainted) 
Equipment Panels N14 White to AS2700 
Hinged Panels N14 White to AS2700 
Wiring 

Power Pvc insulated V90 minimum 2.5mmsq Flex to AS.3147 Phase coloured 
Control Pvc insulated V90 1.5mmsq Flex to AS.3147 

240V Active: white 
240V Neutral: black 
24VDC +: pink 

24VDC -: brown 
24VAC Active: Grey 
24VAC Neutral: black/white trace 
Thermistor Circuit orange 

Telemetry: violet/purple 
Markers Legrand logicab black text on white 

Labels 
Material Engraved traffolyte 
Fixing M3x6 stainless steel panheads 
Colour WB/W unless noted otherwise 

Fans Fan flow rate depending on starter rating 
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As the Surveyor for this Project. I hereby 

certify Viol the seta t for construction 
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levels shown on atis drawing. 

SIGNED DATE: 
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M Supervising Engineer for this project I 

certify that the works detailed on thé droving 
hove been carried out in accordance , h thé 
droving and spsciriootion, to the satisfaction 
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As the Surveyor for très Project. I hereby 

certify that the getout for construction 
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levels shown on this drawing. 
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Construction Cutdcction : 

As Supervising Engineer for this project. I 

certify that the eels detailed on this drawing 
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drawing and specifications. to the solisfoctlon 
of the IPSWICH GOY COUNCIL 

SIGNED DATE i 

PPO !! A COMMERCIAL BUSINESS UNIT OF IPSWICH CITY COUNCIL 
IPSWICH WATER 

Ios 
Water 

NEVILLE BONNER BUILDING 

WARWICK ROAD, YAMANTO 

P.O. BOX 191 

Phone (07) 3810 7894 

(07) 3810 7907 

Fox (07) 3810 7950 

l CONTRACTOR: Vii 
11311EVv09o0U8. gECE08maSIESae 

IF6YY6TB87RCAL CUM/RACING 6 MANI@/MCE 
I 1MRV6T37AtffT SWIM 05446= 

J 

i MAE ERIE 

WANED 

OWN 

oacXEa 
REGISTERED 

Ha7:ON1ETVED 

APPROVED DATE 

w«cEN PS1e0I iAipt 

i 
Location : 

Title : 

PUMP STATION A 
KARALEE IPSWICH 
CUBICLE DETAILS 

Doc Stotus : Size : Al Dr: Rev : D Drg No : 0532-8 

J 

SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 378 of 383



UNCLEAR 
TEXT 

SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 379 of 383



ak:E;r4;1,,, 
SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 380 of 383



 

CAP 

o o 
Cu 

b 

tn 

DIESEL PUMP 
PUMP OUT POINT 

ó 
OD 

4500 MIN 
CORE HOLE 

o 

o 
fU 

SWITCHBOARD /PUMP ROOM 

=- - MAIN PUMP Jai 
I 

L 

-o 
.V) 

0 o 
C.1 

WET WELL 

1700 20mm GAP 

a' 

SHCTIO\ 1 

4500 CORE HOLE 

I 
I 

lrl 
1 , 

SWITCHBOARD /PUMP ROOM 

JOCKEY PUMP ss 

14 
FUTURE MULTICRUSHER 

iñ 

r-7-7-' v-4 

A ® 

1330 20mm GAP 

Revisions Date 
Drown S MF Con t. 

Chkd. VFW Client 

DIESEL PUMP BYPASS POINT 17.05.06 Job No. 0532 
Dote of 
Orig. Issue 17.11.05 

1 ED, 

v EaMITßUOcaa OIßTU00 
SPECIALIST ELECTRICAL * & MAINTENANCE 

:11 HARVEST STrEET YAMPA g5 544671133 

Title 
= 'IPSWICH CITY COUNCIL 

PUMP STATION A 
KARALEE IPSWICH 

PIPE WORK LAYOUT 

SP374 Junction Rd Karalee SPS - Pump Station A - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1333 Active 29/07/2015 Page 381 of 383



 

6400 

200 

4500 

o 
m 

a 

DIESEL PUMP 

PUMP OUT POINT 

o 
In 

Ñ o 
4500 CORE HOLES 

11 

O 

a+ 

:o 

r 

i 

300 

1r- 1I 
pl 11 

IL-JI 

1 

410 267 

TAPPING FOR 
AIR RELEASE 

{ ' 

CONCRETE- PUNTH: 

m 
N. 

u 

r 0 0 
300 

CONCRETE 

%ól. u. J 0 

TIED FOR 
THRUST .. 

- 1 

*' 
I 

200 Ñ 
fU 

_® 

ó 

I I 

. 

o 

4285 

200-- 

1190 

( 

545 

! 2400 

PLA\ 

MINIMUM 
4500 

"CORE HOLES 

N 

REF. DESCRIPTION QTY. REMARKS 

1. 

2. 

4. --- 15- - 
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=9. 
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11. 
12. 
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14. 
15. 
16. 
17. 
18. 
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21. 
22. 
23. 
24. 

NO LONGER REQUIRED 25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

MAIN PUMP- BOERGER Rotary Lobe CL520 
JOCKEY PUMP-BOERGER Rotary Lobe PL100 
BELLMOUTH 200nb 
-PIPE- 200nb F/F LENGTH 3290 

-BEND- 200nb 90d F/F 
PIPE- 200nb F/F 1800 LONG 
ADAPTER FLANGE 200nb 
PIPE- 200nb F/P 1583 LONG T.B.C. 
TEE- 200nb F /F /F. 
TEE- 200x200x100nb F /F /F. 
SLUICE VALVE 200nb F/F (Tyco) 
TAPER- 200nb(D) x 150nb(table "E ") F/F CON. 
BEND- 150nb 90d F /F(1 x Flonge Drilled "E ") 
REFLUX VALVE FL /FL 150nb (Tyco) 
SLUICE VALVE 150nb F/F (Tyco) 
PIPE- 150nb F/F 953 LONG 
PIPE- 150nb F/F 915 LONG 
BEND- 150nb FL /FL 90d 
TAPER- 200nb x 150nb F/F CON. 
PIPE- 200nb F/F 323 LONG 

CONNECTOR- 200nb F/P 230 LONG 
PIPE- 200nb F/F 1873 LONG 
PIPE- 200nb F/F 1000 LONG 
FLOWMETER - 200nb ABB 
PIPE- 200nb F/F 466 LONG 
TEE- 200x200x150nb F /F /F. 
TAPER- 100nb x 80nb F/F CON 

SLUICE VALVE 80nb F/F (Tyco) 
BEND- 80nb FL /FL 90d(1x Flange Drilled "E ") 
REFLUX VALVE FL /FL 80nb (Dobbie) 
PIPE- 100nb F/F 300 LONG 
TEE- F /F /F 
PIPE- 

220000n F/F 
F/P 690 LONG 

PIPE- 200nb F/F 2225 LONG 
PIPE- 200nb F/P 2225 LONG 
CAMLOCK 150nb MALE 
200mm S.S. GASKET SET TABLE "D" 
150mm S.S. GASKET SET TABLE "D" 
150mm S.S. GASKET SET TABLE "E" 
100mm S.S. GASKET SET TABLE "D" 
80mm S.S. GASKET SET TABLE "D" 
80mm S.S. GASKET SET TABLE "E" 
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