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BOONAH TERTIARY TREATMENT PLANT 

OPERTATIONS MANUAL 

16. TECHNICAL SPECIFICATIONS: MAIN PROCESS 

FEED PUMP 

ABS AS0830DS22 /4D Submersible Pump 
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AS 
`0530, 0630,0641, 0830, 0840,1030 

50 Hz & 60 Hz 

DISTRIBUTED AND SERVICED BY: 

.BRIAN CLULOW 

® k" PUMPING -.® 
PTY. LTC*. 

IN D U S T R I A L 

Sift 
19 A'rumá Place Cardiff-2285 

Phone: (02) 4954 2020 Fax: (02) 4954 2030 

f.,...,y. c« Email: .pumps @bcip.com.au 

Installation and operating instructions 

We reserve the right to make modifications in the interest of technical development 

(4) 15975045 GB 07/01 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 4 of 578



 

AS 

1 General 1 

1.1 Application areas 1 

1.1.1 Approvals for explosion -proof pumps 1 

1.1.2 Particular comments on the use of explosion -proof 
pumps in explosive zones 1 

1.1.3 Commentary on the regulations in DIN 1986 for the 
use of lifting stations of the pumping of effluent 
containing faecal matter 1 

1.2 Technical data 2 
1.2.1 Nameplate 2 
1.2.2 Technical data 3 
1.2.3 Dimensions 4 

2 Safety 5 

3 Transport 6 

4 Product description 6 
4.1 Accessories 7 

5 Set up and installation . 8 
5.1 Installation example, concrete sump 8 
5.2 Discharge line 9 

5.3 Electrical connection 10 
5.3.1 Checking direction of rotation 12 
5.3.2 Changing direction of rotation 12 

6 Commissioning 13 

7 Maintenance 13 
7.1 General maintenance hints 14 
7.2 Commentary on maintenance of lifting stations 

in accordance with DIN 1986, part 31 14 
7.3 Oil fill and oil change 15 
7.4 Cleaning 15 
7.5 Venting of the volute 15 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 5 of 578



 

AS 

1 General 
1.1 Application areas 

ABS submersible pumps of the AS series have been designed for the economical and 
reliable pumping of effluent in commercial, industrial and municipal applications. The 
submersible pumps of the AS series are suitable for clear water, waste water and for sewage 
containing solid or fibrous particles and for effluent containing faecal matters and sludge. 
The AS series is suitable for modern sewage installation systems. 

1.1.1 Explosion -proof Approvals 

The motors of the AS series have explosion -proof certification in accordance with 
EEx d IIB T4 

1.1.2 Particular comments on the use of explosion -proof pumps in explosive zones. 

1. Explosion -proof submersible pumps may only be operated with the thermal 
sensing system connected. 

2. If ball type float switches are used, these must be connected to an 
intrinsically safe electrical circuit "Protection type EX (i)" in accordance with 
VDE 0165. 

3. Dismantling and repair of submersible explosion -proof motors may only be 
carried out by approved personnel in specially approved work shops. 

1.1.3 Commentary on the regulations in DIN 1986 for the use of lifting stations of the 
pumping of effluent containing faecal matter. 

Automatically operated lifting units are prescribed if: 

The water level in the odour -lock lies below the sewer backwash level. 
Rainwater gullies from areas below the sewer backwash level are present. 

The sewer backwash level is the maximum possible water level in the public sewer network, 
and information on this can be obtained from your Local Authority. If the backwash level has 
not been fixed by the Local Authority, then the surface level of the roadway at the connection 
point is taken to be the level. 

If the effluent does not give rise to foul odours, then a water -tight connection tank fitted with a 

lid is acceptable. 

ATTENTION The Regulations of DIN 1986 as well as your own local by -laws 
should be observed. 

1 
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1.2 Technical Data 

1.2.1 Nameplate 

We recommend that you record the data from the original nameplate on the nameplate 
illustration below and maintain it, together with your purchase receipt, as a proof for 
subsequent use. 

Always state the pump type and the item no. and serial no. in the field "Nr" in all 
Communications. 

Fig. 1 Nameplate Standard Version 

ABS 19 PUMPS Ltd. 

Clonard Road 
Wexford, Ireland C E 

Typ 

Nr. 

UN V IN A Hz 

Pp kW Pyl kW n miñf 

Ok rah FIN m 01mp. 

0.., nah tÚas m ON 

ED Insul. CI.F i i IP68 Z-Nr 4:.) 

Fig. 2 Nameplate EX Version 

ABS PUMPS Ltd. AH . Clonard Road 
Wexford, Ireland 

Typ 

Nr. 

tin V sIIN AkR 

NH kW Pat kW In mint ION 

0411 Oh mI Insul ELF I EEx d IIB 14 

BASEEFA Cert No. I Hz 

®Correction Inforoxdion for the Anachlufhinweise far die Temper- 
temperature controller le In ofw chter n dir tay.-u. 
the Installation instructions aetrtebsanleltuny beachten. 

Da not open when an explosive 
®Wm athmosphere Is ernennt. 

töcht N exploelver 
Atmosphäre at Inert. 

" 
C " le IP6B 

Legend 
Type Pump type 
Nr. Item No. /Serial No. 
UN Rated Voltage V 
IN Rated Current A 

Frequency Hz 
P1N Rated Input Power kW 
P2N Rated Output Power kW 
n Speed min -1 

QN Rated discharge m3 /h 
HN Rated Head m 
LW?) Impeller diameter mm 

Qmax Max. Flow m3 /h 
Hmax Max. Head m 
DN Discharge diameter mm 

Water pressure tight 
IP 68 Protection type 
Z -Nr Test No. of the 

Institute of Building 
Technology, Berlin. 
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1.2.2 Technical Data 

AS 50 Hz 
Pump Type Imp 0 

mm 

Motor Power* 

Pl P2 

kW kW 

Speed 
at 
50Hz 
miri l 

Rated 
voltage 

V 

Rated 
current 

A 

Cable 
type** 

Stand Ex 

Max 
head 

m 

Max 
flow 

m3/h 

Weight"' 

kg 

AS 0530 S12/2 W 110 1.8 1.2 2900 230 8.2 (1) (2) 12.2 25 34 

AS 0530 S12/2 D 110 1.7 1.2 2900 400 3.3 (1) (2) 12.2 25 34 

AS 0530 S17/2 D 125 2.3 1.7 2900 400 4.0 (1) (2) 16.0 36 34 

AS 0530 S26/2 D 142 3.4 2.6 2900 400 5.6 (1) (2) 21.0 34 40 

AS 0630 S10/4 W 130 1.7 1.0 1450 230 7.5 (1) (2) 5.5 36 37 

AS 0630 S10/4 W 160 1.7 1.0 1450 230 7.5 (1) (2) 5.5 47 37 

AS 0630 S13/4 D 130 1.9 1.3 1450 400 3.6 (1) (2) 5.5 35 37 

AS 0630 S13/4 D 160 1.9 1.3 1450 400 3.6 (1) (2) 5.3 54 37 

AS 0630 S13/4 D 186 1.9 1.3 1450 400 3.6 (1) (2) 9.0 46 37 

AS 0630 S22/4 D 205 2.9 2.2 1450 400 5.2 (1) (2) 10.6 70 42 

AS 0641 S30/2 D 143 3.6 3.0 2900 400 6.2 (1) (2) 28 70 42 

AS 0830 S10/4 W 130 1.7 1.0 1450 230 7.5 (1) (2) 5.5 36 40 

AS 0830 S10/4 W 160 1.7 1.0 1450 230 7.5 (1) (2) 7.0 47 40 

AS 0830 S13/4 D 130 1.9 1.3 1450 400 3.6 (1) (2) 4.7 35 40 

AS 0830 S13/4 D 160 1.9 1.3 1450 400 3.6 (1) S2) 7.0 54 40 

AS 0830 S13/4 D 186 1.9 1.3 1450 400 3.6 (1) (2) 9.0 46 40 

AS 0830 S22/4 D 205 2.9 2.2 1450 400 5.2 (1) (2) 10.6 69 42 

AS 0840 S12/2 W 110 1.8 1.2 2900 230 8.2 (1) (2) 6.7 34 35 

AS 0840 512/2 W 118 1.8 1.2 2900 230 8.2 (1) (2) 11.2 51 35 

AS 0840 S12/2 D 110 1.7 1.2 2900 400 3.3 (1) (2) 6.7 34 35 

AS 0840 S12/2 D 118 1.7 1.2 2900 400 3.3 (1) (2) 11.2 51 35 

AS 0840 S17/2 D 128 2.3 1.7 2900 400 4.0 (1) (2) 14.6 55 35 

AS 0840 S26/2 D 142 3.4 2.6 2900 400 5.6 (1) (2) 19.8 67 40 

AS 1030 S22/4 D 205 2.9 2.2 1450 400 5.2 (1) (2) 10.6 70 42 

"' Weight with 10m cable 

W = Single phase; D = Three phase 
Pt = Power taken from mains; P2 = Power at motor shaft. 

AS 60 Hz 

Cable type** (1) Special rubber 4G1,5 (0 17.0 mm) 
(2) Special rubber 7G1,5 (0 10.9 mm) 

Pump Type Imp 0 

mm 

Motor Power* 

Pl P2 
kW kW 

Speed 
at 
60Hz 
min-1 

Rated 
voltage 

V 

Rated 
current 

A 

Cable 
type** 

Stand Ex 

Max 
head 

m 

Max 
flow 

m3 /h 

Weight*** 

kg 

AS 0530 S16/2 W 98 2.1 1.6 3450 230 9.2 (1) (2) 14.8 24.9 34 

AS 0530 S16/2 D 98 2.2 1.6 3450 460 3.3 (1) (2) 14.8 24.9 34 

AS 0530 S18/2 W 108 2.5 1.8 3450 230 10.8 (1) (2) 17.9 24.9 34 

AS 0530 S18/2 D 108 2.4 1.8 3450 460 3.6 (1) (2) 18.6 20 34 

AS 0530 S30/2 D 125 3.9 3.0 3450 460 5.5 (1) (2) 22.5 35.7 40 

AS 0630 S10/4 W 130 1.5 1.0 1750 230 6.5 (1) (2) 6.5 50.3 37 

AS 0630 S16/4 D 160 2.2 1.6 1750 460 3.6 (1) (2) 10.3 4.6 37 

AS 0630 S25/4 D 175 3.2 2.5. 1750 460 4.9 (1) (2) 12.5 70.3 37 

AS 0641 S35/2 D 134 3.5 4.3 3450 400 6.1 (1) (2) 35.4 69.3 42 

AS 0830 S10/4 W 130 1.5 1.0 1750 230 6.5 (1) (2) 6.5 50.3 40 

AS 0830 S10/4 D 130 1.5 1.0 1750 460 6.5 (1) (2) 6.5 46 40 

AS 0830 S16/4 D 160 2.2 1.6 1750 460 3.6 (1) (2) . 10.3 46 40 

AS 0830 S25/4 D 175 3.2 2.5 1750 460 4.9 (1) (2) 12.3 70.3 42 

AS 0840 S16/2 W 110 2.1 1.6 3450 230 9.2 (1) (2) 10.4 43.7 35 

AS 0840 S16/2 D 110 2.2 1.6 3450 460 3.3 (1) (2) 10.4 44 35 

AS 0840 S18/2 W 118 2.5 1.8 3450 230 10.8 (1) (2) 15 49.7 35 

AS 0840 S18/2 D 118 2.4 1.8 3450 460 . 3.6 (1) (2) 15 52 35 

AS 0840 S30/2 D 128 3.9 3.0 3450 460 5.5 (1) (2) 21.3 62.8 40 

AS 1030 S25/4 D 175 3.2 2.5 1750 460 4.9 (1) (2) 12.5 70.3 37 

***Weight with 10m cable 
W = Single phase; D = Three phase 

Pl = Power taken from mains; P2 = Power at motor shaft. 

Cable type** (1) Special rubber 4G1,5 (0 17.0 mm) 
(2) Special rubber 7G1,5 (0 10.9 mm) 

3 
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1.2.3 Dimensions 

AS 0630, AS1030, AS0641 AS 0840 AS 0530 

AS0830, %/ T '. j/ ! 'V /411. . 
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XX Lowest switch -out point for automatic operation XX Lowest switch -out point for automatic operation XX Lowest switch -out point for automatic operation 

Dimensional Table AS 50 Hz 
Pump Type A B C D E F 

AS 0530 S12/2 432 292 100 125 90 188 
AS 0530 S17/2 432 292 100 125 90 188 
AS 0530 S26/2 444 292 100 125 90 188 
AS 0630 S10/4 437 307 57 140 132 140 
AS 0630 S13/4 437 307 57 140 132 140 

AS 0630 S22/4 450 307 57 140 132 140 

AS 0641 S30/2 428 270 54 140 132 172 
AS 0830 S10/4 437 307 88 200 167 200 
AS 0830 S13/4 437 307 88 200 167 200 
AS 0830 S22/4 450 307 88 200 167 200 
AS 0840 S12/2 418 250 88 200 167 200 
AS 0840 S17/2 418 250 88 200 167 200 
AS 0840 S26/2 430 250 88 200 167 200 
AS 1030 S22/4 450 307 92 225 180 225 

Dimensional Table AS 60 Hz 
Pump Type A B C D E F 

AS 0530 S16/2 432 292 100 125 90 188 
AS 0530 S18/2 432 292 100 125 90 188 
AS 0530 S30/2 444 292 100 125 90 188 
AS 0630 S10/4 437 307 57 140 132 140 
AS 0630 S16/4 437 307 57 140 132 140 
AS 0630 S25/4 450 307 57 140 132 140 

AS 0641 S35/2 428 270 54 140 132 172 

AS 0830 S10/4 437 307 88 200 167 200 
AS 0830 S16/4 437 307 88 200 167 200 
AS 0830 S25/4 450 307 88 200 167 200 
AS 0840 S16/2 418 250 88 200 167 200 
AS 0840 S18/2 418 250 88 200 167 200 
AS 0840 S30/2 430 250 88 200 167 200 
AS 1030 S25/4 450 307 92 225 180 225 

Standard execution is with 10m cable with free cable ends. 

ATTENTION Maximum medium temperature for continuous operation with fully 
submerged unit = 40 °C, intermittent 60 °C. 

4 
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2. Safety 
(extracted from VDMA- Standard 
Sheet 24292) 

These operating instructions 
contain basic information on the 
erection, operating and 
maintenance and should be 
followed carefully. For this reason it 

is essential that these instructions 
are carefully read before erection or 
commissioning by both the 
installation crew as well as those 
responsible for operation or 
maintenance. The operating 
instructions should always be 
readily available at the location of 
the unit. 

In addition to following the safety 
regulations of a general nature 
listed under these main headings, it 

is also essential that the special 
safety instructions given under other 
headings be observed. 

2.1 Identification of Hints in 
the Operating obstructions 

Safety instructions 
given in this Operating 
Manual, the non- 
observance of which 
could cause danger to 
life have been 
specifically high -lighted 
with the general danger 
symbol, safety signs in 

accordance with DIN 
4844 -W 9. 

The presence of a 
dangerous voltage is 
identified with the safety 
symbol in accordance 
with DIN 4844 -W 8. 

ATTENTION Applies to safety 
instructions, the 
non -observance of 
which could 
damage the unit or 
affect its 
functioning. 

Symbols directly on the unit itself, 
e.g. - direction of rotation arrow 

- nameplate 

must be carefully observed and 
must be maintained in a legible 
condition. 

2.2 Qualifications of Personnel 

The personnel for maintenance, 
inspection and erection must 
possess the required qualifications 
for the work. 

2.3 Dangers which could arise 
due to non -observance of 
the safety instructions 

The non -observance of the safety 
instructions can lead to both danger 
to personnel and also to possible 
harm to the environment or the unit 
itself. Non -observance of the safety 
instructions can invalidate the rights 
of the user to any compensation or 
regress. 

In detail, non -observance can for 
example result in the following 
dangers: 

Failure of important functions 
of the unit/installation 

Danger to personnel by 
electrical, mechanical or 
chemical influences 

Danger to the environment 
by leakage of dangerous 
substances. 

2.4 Carrying out work in a 

safety conscious manner 

The safety instructions listed in this 
Operating Manual, the existing 
National Regulations for Safety, as 
well as any internal operating or 
safety regulations which apply in the 
user's own premises must be 

observed. 

2.5 Safety Regulations for the 
Owner /Operator 

All dangers due to electricity must 
be avoided (for details consult the 
Regulations of your local Electricity 
Supply Company). 

2.6 Safety Regulations for 
maintenance, inspection 
and installation work 

The user of the unit should ensure 
that all maintenance, inspection or 
installation work is carried out by 
authorised and qualified skilled 

personnel. The user must also 
make certain that they have 
carefully studied the operating 
instructions. 

In principle all work on the unit 
should only be carried out while it is 

stationary. 

Pumps or units, used for pumping 
of fluids which could be injurious to 
health must be decontaminated. 

After completion of the work all 
safety and protective devices must 
be refitted and a check should be 
made that they are fully functional. 

Before starting up again, the points 
listed under the section 
Commissioning should be complied 
with. 

2.7 Unilateral modification and 
spare parts manufacturing 

Modifications or changes to the unit/ 
installation should only be carried 
out after consultations with the 
manufacturer. Original spare parts 
and accessories authorised by the 
manufacturer are essential for 
compliance with safety 
requirements. The use of other 
parts can invalidate any claims for 
warranty or compensation. 

2.8 Unproved usage 

The operating safety of the unit is 

only guaranteed provided that the 
unit is used in accordance with the 
conditions listed in Section 1. The 
limit values given in the data sheet 
should under no circumstances be 
exceeded. 

These installation and operation 
instructions do not supersede or 
exclude the following of generally 
valid regulations and standards. 

VDMA = Verband Deutscher Maschinen - 
und Anlagenbau e.V 
(German Machinery Manufacturers 
Association) 
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3 Transport 

During transport the submersible pump should not be dropped or thrown. 

The submersible pump should never be raised or lowered by the Power cable. 

The submersible pumps of the AS series are fixed with a lifting device to which a chain 
and shackle may be attached for transport or for suspension of the pump. 

Any hoist used must be adequately dimensioned for the weight 
of the pump. 

All relevant safety regulators as well as general good technical practice must be complied 
with. 

4. Product description 

The water tight fully flood -proof motor and the hydraulic section form a compact unit 
construction. 

The rotor shaft of all AS submersible pumps is supported by means of lubricated- for -life 
ball bearings. 

The shaft sealing on the medium side of all AS pumps is carried out by a high quality 
mechanical seal. 

The motors have been designed, depending on type, for single -phase and three -phase, 2 

and 4 -pole operation. The protection type is IP 68, the stator winding is Class F insulation 
(155 °C). 

ATTENTION Explosion -proof pumps may only be used in explosive zones with the 
thermal sensors fitted (Leads: FO, F1). 

Depending on the layout in the control panel, the submersible pump may 
switch itself automatically back on after it has cooled down. 
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4.1 Accessories 

Fixed Installation (wet) with ABS Automatic Coupling System 
Description (Material) Size Part No. 

Pedestal with 90° Bend 
(GG -25 cast iron) for ABS 2 ins. 
Automatic Coupling System DN 65 
with DIN -flange fastening DN 80 

(1) 
62320560 
62320673 
62320649 

(3) Guide tube (steel galv.) 2" 1 m 

2m 
3m 
4m 
5m 
6m 

O Discharge pipe on request, please give DN and L 

(4) Ball type non -return valve (GG -25) 
with inspection opening and venting 
mechanism including 1 set of bolts 2 ins. 
and 1 gasket, flanges to PN 16 DN 65 
with 2w (DN 65) threaded ends DN 80 

(5) Gate valve (GG -25 cast iron) 
including hand wheel, 1 set of G 2 ins. 
bolts and 1 gasket, flanges to DN 80 
PN 16 

31380001 
31380002 
31380003 
31380004 
31380005 
31380006 

61400513 
61400543 
61400534 

(6) 90° Bend, Q- piece, DN 80 

(SG iron to DIN 28637) 

14040007 
61420500 

62610302 

(7) Junction piece (St. 37 steel) to DN 80/80/ 80 62610001 
join the two discharge lines in DN 80/100/ 80 62610002 
the case of a twin -pump station 

(8) 

(9) 

Chain (steel, galv.) 
including Shackle 
Sump cover (St. 37 steel) 
with frame and seal 

500x 500 mm 
700x 700 mm 
700x1400 mm 

m 14990002 
+ 14990008 

14990051 
14990052 
14990053 

Synthetic Valves 
Description (Material) Size 

(3) Transition piece SUF 80/100 Sleeve 4" 
(Synthetic) in connection with (2) for connection of 
synthetic valves to ABS duckfoot pedestal DN 80, 
including 1 Quick clamping device SSR with profile seal 
Ball type non -return valves SKV 100 with Sleeve 4" 

(Synthetic) with venting mechanism, including 
2 quick clamping devices SSR with profile seal 
Shut -off bracket SAS 100 (Synthetic) Sleeve 4" 
including 1 quick clamping device SSR with profile seal 
and 1 flat gasket 
Junction piece SV 100 (Synthetic) Sleeve 4" 
including 1 quick clamping device SSR with profile seal 
and 2 flat gaskets 
Pipe bend SR 90 °/100 (Synthetic) Sleeve 4" 
including 2 quick clamping devices SSR with profile seal 
and 1 flat gasket 
Quick clamping device SSA 100 
including flat gasket for connecting of 1 valve to another 
valve 

Part No. 

62540028 

61400553 

61420581 

62610041 

61090158 

61900020 

Quick clamping device SSR 100 61900015 
including profile seal and clampring for connecting a 

valve to a pipe 

ABS Combination Valve System S 1 Sleeve 4" 61900017 
(Synthetic) for lifting stations 
with one pump consisting of: 
1 Ball type non -return valve SKV 100, 1 Shut -off valve SAS 100, 
2 Quick clamping devices SSR with 2 Profile seals, 1 Quick 
damping device SSA, with 1 flat gasket 

(11) ABS Combination Valve System S 2 Sleeve 4" 61900018 
(Synthetic) for lifting stations 
with two pumps consisting of: 
2 Ball type non -return valves SKV 100, 2 Shut -off valves SAS 
100, 1 Junction piece SV 100, 3 quick clamping devices SSR 
with 3 Profile seals, 4 quick clamping devices SSA with 3 Flat 
gaskets 

7 
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5. Set up and Installation 

ATTENTION All relevant regulations covering sewage pumping installations and, where 
applicable, explosion -proof installations must be complied with. 

The cable duct to the control panel should be made gas -tight by filling with 
foam after the power supply and control circuit cables have been laid. 

Particular attention must be paid to the safety regulations covering work in 

closed areas in sewage plants as well as good general technical practices. 

5.1 Installation example, concrete sump 

15 

14 

13 

12 

11 

10 

1 Sump cover 
2 Venting line 
3 Sump cover 
4 Sleeve for cable 

protective duct to 
the control panel 

5 Chain 
6 Inflow line 
7 Ball type float switch 
8 Submersible pump 
9 Concrete sump. 
10 Pedestal 
11 Guide tube. 
12 Discharge line 
13 Non -return valve 
14 Gate valve 
15 Power cable to motor 
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5.2 Discharge Line 

The discharge line must be installed in compliance with the relevant regulations. 

Din 1986 applies in particular to the following: 

The discharge line should be fitted with a backwash loop (180° bend) located 
above the backwash level and should then flow by gravity into the collection line 
or sewer. 

The discharge line should not be connected to a down pipe. 

No other inflows or discharge lines should be connected to this discharge line. 

ATTENTION The discharge line should be installed so that it is not affected by frost. 
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5.3 Electrical Connection 

Before starting operation, a qualified person should inspect the system to 
ensure that one of the required electrical protective measures has been 
provided. Earthing, Neutral line, earth leakage circuit breakers, etc., must 
comply with the regulations of the local power supply authority and their function 
should be checked by a qualified person. We recommend the use of a sensitive 
earth leakage circuit breaker (in accordance with VDE 0700, part 41 "safety of 
electrical appliances for domestic and other uses," issue June '91). 

ATTENTION Cross section and voltage drop of the power supply cable must comply 
with VDE, and other local power supply regulations. The voltage specified 
on the pump nameplate must be the same as the supply voltage. 

The system must be protected by a fuse of adequate rating (in accordance with the rated 
power of the pump). 

Potential bonding must be carried out in a pump station in accordance with VDE 0190 
(regulations for the installation of pipelines, protective devices in electrical plants). 

In the case of pumps supplied as standard with a plug, an earthed socket must be 
installed above the possible flood level. 

In the case of pumps not supplied with a plug, the following applies: 

The power supply and pump cable must be connected to the terminals of the 
control panel in accordance with the designations provided by a qualified 
person in compliance with local regulations. 
An overload switch must be fitted. 

ATTENTION For use in the open air, the following VDE regulations apply: 

Submersible pumps used outdoors must be fitted with a power cable of at 
least 10m length. Other regulations may apply in different countries. 

Pumps for use in swimming pools, garden pumps and similar, must 
comply with European Standard 60335, Part 2, protection class I. 

Please consult your electrician. 

10 
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Wiring Diagrams 

Three Phase 
AS 50 Hz: 
S12/2 D, S13/4 D, S17/2 D, S22/4 D, 

S26/2 D, S30/2 D, 

AS 60 Hz: 
S10/4 D, S16/2 D, S13/4 D, S16/4 D, 
S17/2 D S18/2 D, , S22/4 D, S25/4 D, 

S26/2 D, S30/2 D, S35/2 D 

U1 V1 W1 PE-*-- 

blk bl br 
-I 

gr/yel 

L J 

r 
U1 V1 W1 F1 FO PE _ 

4 

4I 5 gr/yel 

L 

U1 V1 W1 F1 FO Di PE Ç 
° 4 

r 1 2 3 44 5 6 gr/yel 

L 

Single Phase 
AS 50 Hz: 
S10/4 W, M12/2 W 

AS 60 Hz: 
S10/4 W, M12/2 W, S16/2 W, S16/2 W 

R C S PE= 
q 

1 
gr/yel 

L J 
R S C F1 FO PE° 

4 

r 1 2 3 4 5 4r/yel 

L 

1 

R S C F1 FO Di PE v 
Y 

_pr/yel 

NOTE: 
U1,V1,W1 = Live Di = Seal monitor 
PE = Earth F1/FO = Thermal sensor 
gr/yel = green /yellow R = Run 
blk = black C = Neutral (common) 
bl 
br 

= 
= 

blue 
brown 

S = Start 

ATTENTION Explosion -proof pumps may only be used in explosive zones with the 
thermal sensors fitted (Leads: FO, F1). 
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5.3.1 Checking direction of rotation 

In the case of three phase, when the unit is being commissioned for the first time, and 
also when used on a new site, the direction of rotation must be checked. An incorrect 
direction of rotation will reduce the output and damage the pump. 

The direction of rotation of the pump is checked before final installation by raising it on a 

suitable hoist and allowing it to run for a short period. The direction of rotation (rotor 
rotation) is correct if: 

When the pump starts, it makes a jerk in the opposite direction to the arrow on 
the side of the pump. 

Pump Rotation 
When checking the direction of rotation, the submersible pump should be 
secured in such a manner that no danger to personnel is caused by the rotating 
impeller. Do not place your hand near the discharge or suction inlet of the 
volute. 

If a number of pumps are connected to a single control panel, then each unit must be 
individually checked. 

5.3.2. Changing direction of rotation 

Changing the direction of rotation in the case of pumps not fitted with CEE 
round plug with phase change -over facility, should only be carried out by a 

qualified person. 

If the direction of rotation is incorrect, then this is altered by changing over two phases of 
the power supply cable in the control panel. 

In the case of submersible pumps with CEE round plug and phase change -over facility, 
the direction of rotation is altered by swivelling a pair of pins. 

12 
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6. Commissioning 

During commissioning the pump /pumping station should be checked and a functional test 
carried out. Particular attention should be paid to the following: 

Has the electrical connection been carried out in accordance with regulations? 

Have the thermal sensor / sensors been correctly connected? 

Is the seal monitoring device correctly installed? 

Is the current overload correctly set? 

Does the pump sit correctly on the pedestal? 

- Is the direction of rotation correct? 

- Are the switching On and switching Off levels set correctly? 

Are the level control switches functioning correctly? 

- Is the gate valve open? 

Does the non -return valve open in the correct direction? 

7. MAINTENANCE 

Before commencing any maintenance work, the pump should be completely 
disconnected from the mains and care should be taken that it can not be 
inadvertently switched back on. 

When carrying out any repair or maintenance work, the safety regulations covering 
work in enclosed areas of sewage installations as well as good general technical 
practices should be followed 

NOTE: The maintenance hints given here have not been designed for "do -it- yourself" 
repairs, as special technical knowledge is required to repair these pumps. 

A maintenance contract with our works service department will guarantee you the 
best technical service under all circumstances. 

13 
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7.1 General maintenance hints 

ABS submersible pumps are reliable quality products, each being subjected to careful final 
inspection. Lubricated -for -life ball- bearings in combination with our monitoring devices 
ensure optimum pump reliability provided that the pump has been connected and operated 
in accordance with the operating instructions. 

Should, nevertheless, a malfunction occur, do not improvise but ask your ABS customer 
service for assistance. 

This applies particularly if the pump is continually switched off by the current overload in the 
control panel or by the alarm. 

Regular inspection and care is recommended to ensure a long service life. 

The ABS service organisation would be pleased to advise you on any applications 
you may have and to assist you in solving your pumping problems. 

NOTE: The ABS warranty conditions are only valid provided that any repair work has 
been carried out in ABS approved workshop and where original ABS spare 
parts have been used. 

7.2 Commentary on maintenance of Pump Station and Lifting Stations in 

accordance with DIN 1986, Part 31. 

It is recommended that the pump station /lifting station be inspected monthly and its 

function checked. 

In accordance with DIN regulations, the pump station /lifting station should be 
maintained by a qualified person at the following intervals: 

* in commercial premises - every three months. 

* in apartment blocks - every six months. 
* in a single family home - once a year. 

In addition we recommended that a maintenance contract be taken out with a 

qualified company. 

14 
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7.3 Oil filling and Oil changing 

The oil chamber between the motor and the hydraulic section has been filled at the works 
with lubricating oil. 

AS Oil Fill Quantity Oil Chamber 
AS 50 Hz AS 60 Hz 

Pump Type Litres Pump Type Litres 
AS 0530 S12/2 0.48 AS 0530 S16/2 0.48 
AS 0530 S17/2 0.48 AS 0530 S18/2 0.48 
AS 0530 S26/2 0.48 AS 0530 S30/2 0.48 
AS 0630 S10/4 0.56 AS 0630 S10/4 0.56 
AS 0630 S13/4 0.56 AS 0630 S16/4 0.56 
AS 0630 S22/4 0.56 AS 0630 S25/4 0.56 
AS 0641 S30/2 0.48 AS 0641 S35/2 0.48 
AS 0830 S10/4 0.56 AS 0830 S10/4 0.56 
AS 0830 S13/4 0.56 AS 0830 S16/4 0.56 
AS 0830 S22/4 0.56 AS 0830 S25/4 0.56 
AS 0840 S12/2 0.48 AS 0840 S 16/2 0.48 
AS 0840 S17/2 0.48 AS 0840 S18/2 0.48 
AS 0840 S26/2 0.48 AS 0840 S30/2 0.48 
AS 1030 S22/4 0.56 AS 1030 S25/4 0.56 

An oil change is only necessary if a fault occurs. 

Repair work on explosion -proof submersible pumps may only be carried out by 
approved personnel in approved workshops. 

When carrying out repairs only original spare parts, supplied by the manufacturer, should 
be used. 

7.4 Cleaning 

If the pump is used for transportable applications then it should be cleaned after each 
usage by pumping clear water in order to avoid deposits of dirt and encrustation. In the 
case of fixed installation, we recommend that the functioning of the automatic level control 
system be checked regularly. By switching the selection switch (switch setting "HAND ") 
the sump will be emptied. If deposits of dirt are visible on the floats then these should be 

cleaned. After cleaning, the pump should be rinsed out with clear water and a number of 
automatic pumping cycles carried out. 

7.5 Venting of the volute 

After lowering the pump into a sump full of water, an air lock may occur in the volute and 
cause pumping problems. In this case, raise the pump in the medium and then lower it 

again. If necessary, repeat this venting procedure. 
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Installation, Maintenance and Service by 

ABS Pumps Ltd.. Clonard Road . Wexford , Ireland . Telephone ( 053) 63200. Fax (053) 42335 

www.abspumps.com 
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Gs Start -up 

1 

Close the isolating valve on the discharge side of the pump and open the 
isolating valve on the suction side. 

2 

Remove the priming plug from the pump head and slowly fill the pump with 
liquid. Replace the priming plug and tighten securely. 

3 

See the correct direction of rotation of the pump on the motor fan cover. 

4 

Start the pump and check the direction of rotation. 

5 

Vent the pump by means of the vent valve in the pump head. At the same 
time, open the discharge isolating valve a little. 

6 

Continue to vent the pump. At the same time, open the discharge isolating 
valve a little more. 

7 

Close the vent valve when a steady stream of liquid runs out of it. Com- 
pletely open the discharge isolating valve. 

8 

For further information, see page 12. 

Inbetriebnahme 

1 

Das druckseitige Absperrventil schließen und das saugseitige Absperrventil 
öffnen. 

2 

Einfüllstopfen demontieren und Pumpe langsam auffüllen. 
Einfüllstopfen wieder einschrauben und fest anziehen. 

3 

Siehe richtige Drehrichtung auf der Lüfterhaube des Motors. 

4. 

Pumpe einschalten und Drehrichtung der Pumpe prüfen. 

5 

Pumpe über Entlüftungsventil im Kopfstück der Pumpe entlüften. Gleichzei- 
tig das druckseitige Absperrventil ein wenig öffnen. 

6 

Die Entlüftungsvorgehensweise fortsetzen. Gleichzeitig das druckseitige 
Absperrventil ein bißchen mehr öffnen. 

7 

Entlüftungsventil schließen, wenn das Medium aus dem Ventil herausläuft. 
Das druckseitige Absperrventil ganz öffnen. 

8 

Für weitere Informationen, siehe Seite 19. 

ED Mise en route 

1 

Fermer la vanne d'isolement du côté refoulement et ouvrir la vanne d'isole- 
ment du côté aspiration de la pompe. 

2 

Démonter le bouchon d'amorçage de la tête de pompe et amorcer lente- 
ment la pompe. Remettre en place le bouchon d'amorçage. 

3 

Voir le sens correct de rotation de la pompe sur le capot du ventilateur du 
moteur. 

4 

Démarrer la pompe et vérifier son sens de rotation. 

5 

Purger la pompe par la vis de purge située dans la tête de pompe. Ouvrir 
simultanément légèrement la vanne d'isolement du côté refoulement. 

6 

Continuer purger la pompe. Ouvrir simultanément un peu plus la vanne 
d'isolement du côté refoulement. 

7 

Fermer la vis de purge lorsqu'un filet d'eau homogène s'écoule. Ouvrir en- 
tièrement la vanne d'isolement du côté refoulement. 

8 
Pour plus d'informations, voir page 25. 

Avviamento 

1 

Chiudere la valvola di intercettazione sul lato di mandata della pompa e 
aprire quella sul lato di aspirazione. 

2 

Rimuovere il tappo di adescamento dalla testa pompa e versare lentamente 
il liquido nella pompa. Reinserire il tappo e chiuderlo accuratamente. 

3 

Osservare il corretto senso di rotazione della pompa sul coperchio della 
ventola motore. 

4 

Avviare la pompa e controllare il senso di rotazione. 

5 

Sfiatare la pompa per mezzo della valvola di sfiato sulla testa pompa. Con- 
temporaneamente, aprire leggermente la valvola di mandata. 

6 

Continuare a sfiatare la pompa, continuando contemporaneamente ad 
aprire la valvola di mandata. 

7 

Chiudere la valvola di sfiato quando fuoriesce un flusso di liquido costante. 
Aprire completamente la valvola di mandata. 

8 

Per ulteriori informazioni vedere pagina 31. 
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Declaration of Conformity 
We GRUNDFOS declare under our sole responsibility that the products CR, CRI 
and CRN, to which this declaration relates, are in conformity with the Council 
Directives on the approximation of the laws of the EEC Member States relating to 

Machinery (98/37/EEC). 
Standard used: EN 292. 

Electromagnetic compatibility (89/336/EEC). 
Standards used: EN 61 000 -6 -2 and EN 61 000 -6 -3. 

Electrical equipment designed for use within certain voltage limits 
(73/23/EEC). 
Standards used: EN 60 335 -1 and EN 60 335 -2 -51. 

Konformitätserklärung 
Wir GRUNDFOS erklären in alleiniger Verantwortung, daß die Produkte CR, CRI 
und CRN, auf die sich diese Erklärung bezieht, mit den folgenden Richtlinien des 
Rates zur Angleichung der Rechtsvorschriften der EG- Mitgliedstaaten überein- 
stimmen: 

Maschinen (98/37/EWG). 
Norm, die verwendet wurde: EN 292. 

Elektromagnetische Verträglichkeit (89/336/EWG). 
Normen, die verwendet wurden: EN 61 000 -6 -2 und EN 61 000 -6 -3. 

Elektrische Betriebsmittel zur Verwendung innerhalb bestimmter 
Spannungsgrenzen (73/23/EWG). 
Normen, die verwendet wurden: EN 60 335 -1 und EN 60 335 -2 -51. 

Déclaration de Conformité 
Nous GRUNDFOS déclarons sous notre seule responsabilité que les produits 
CR, CRI et CRN auxquels se réfère cette déclaration sont conformes aux Direc- 
tives du Conseil concernant le rapprochement des législations des Etats mem- 
bres CEE relatives à 

Machines (98/37/CEE). 
Standard utilisé: EN 292. 

Compatibilité électromagnétique (89/336/CEE). 
Standards utilisés: EN 61 000 -6 -2 et EN 61 000 -6 -3. 

Matériel électrique destiné à employer dans certaines limites de 
tension (73/23/CEE). 
Standards utilisés: EN 60 335 -1 et EN 60 335 -2 -51. 

Dichiarazione di Conformità 
Noi GRUNDFOS dichiariamo sotto la nostra esclusiva responsabilità che i pro- 
dotti CR, CRI e CRN, ai quali questa dichiarazione si riferisce, sono conformi alle 
Direttive del consiglio concernenti il ravvicinamento delle legislazioni degli Stati 
membri CEE relative a 

Macchine (98/37/CEE). 
Standard usato: EN 292. 

Compatibilità elettromagnetica (89/336/CEE). 
Standard usati: EN 61 000 -6 -2 e EN 61 000 -6 -3. - Materiale elettrico destinato ad essere utilizzato entro certi limiti di 
tensione (73/23/CEE). 
Standard usati: EN 60 335 -1 e EN 60 335 -2 -51. 

Declaración de Conformidad 
Nosotros GRUNDFOS declaramos bajo nuestra única responsabilidad que los 
productos CR, CRI y CRN a los cuales se refiere esta declaración son confor- 
mes con las Directivas del Consejo relativas a la aproximación de las legislacio- 
nes de los Estados Miembros de la CEE sobre - Máquinas (98/37 /CEE). 

Norma aplicada: EN 292. 

Compatibilidad electromagnética (89/336/CEE). 
Normas aplicadas: EN 61 000 -6 -2 y EN 61 000 -6 -3. - Material eléctrico destinado a utilizarse con determinados limites de tensión 
(73/23/CEE). 
Normas aplicadas: EN 60 335 -1 y EN 60 335 -2 -51. 

DeclaraçAo de Conformidade 
Nós GRUNDFOS declaramos sob nossa única responsabilidade que os produtos 
CR, CRI e CRN aos quais se refere esta declaraçäo estäo em conformidade com 
as Directivas do Conselho das Comunidades Europeias relativas à aproximaçäo 
das legislaçöes dos Estados Membros respeitantes à 

- Máquinas (98/37 /CEE). 
Norma utilizada: EN 292. 

Compatibilidade electromagnética (89/336/CEE). 
Normas utilizadas: EN 61 000 -6 -2 e EN 61 000 -6 -3. - Material eléctrico destinado a ser utilizado dentro de certos limites de ten - 
säo (73/23/CEE). 
Normas utilizadas: EN 60 335 -1 e EN 60 335 -2 -51. 

nnAwQn FuNNópwwQns 
ENeíç q GRUNDFOS önXcávoupe pe anoKXetonKá 5t10 paç eu8úvn órt Ta 
npotóvra CR, CRI Kat CRN auNpop9t5vovrat Ne Tnv oönyía Tau Eup(3ouXíou 
ení Tnç aúylatanç Twv váNwv TUA/ Kpartbv MeXcíty Tng EupwnatKr)ç EvwonS GE 

aXéan Ne Ta - MnXavr)Nara (98/37/EEC). 
npóruno flou XpnatponotnenKe: EN 292. - HXeKTpopayvnTtKr) auNjiaTóTnra (89/336/EEC). 
npóruna noaXpnatponotr)BnKav: EN 61 000-6-2 Kat EN 61 000-6-3. - HÀeKTptKÉq auaKEUÉS aXeötaallÉVeG ytá Xpnan evróq OptotlÉVWv opíwv 
nkeKTptKnS TáonS (73/23/EEC). 
npóruna flou Xpnatponotn6nKav: EN 60 335-1 Kat EN 60 335-2-51. 

Overeenkomstigheidsverklaring 
Wij GRUNDFOS verklaren geheel onder eigen verantwoordelijkheid dat de Pro- 
dukten CR, CRI en CRN waarop deze verklaring betrekking heeft in overeen- 
stemming zijn met de Richtlijnen van de Read inzake de onderlinge aanpassing 
van de wetgevingen van de Lid -Staten betreffende 

Machines (98/37/EEG). 
Norm: EN 292. 

Elektromagnetische compatibiliteit (89/336/EEG). 
Normen: EN 61 000 -6 -2 en EN 61 000 -6 -3. 

Elektrisch materiaal bestemd voor gebruik binnen bepaalde spanningsgren- 
zen (73/23/EEG). 
Normen: EN 60 335 -1 en EN 60 335 -2 -51. 

Försäkran om överensstämmelse 
Vi GRUNDFOS försäkrar under ansvar, att produkterna CR, CRI och CRN, som 
omfattas av denna försäkran, är i överensstämmelse med Rádets Direktiv om 
inbördes närmande till EU-rnedlemsstaternas lagstiftning, avseende - Maskinell utrustning (98/37/EC). 

Använd standard: EN 292. 

Elektromagnetisk kompatibilitet (89/336/EC). 
Använda standarder: EN 61 000-6-2 och EN 61 000-6-3. 

Elektrisk material avsedd för användning inom vissa spänningsgränser 
(73/23/EC). 
Använda standarder: EN 60 335-1 och EN 60 335-2-51. 

Vastaavuusvakuutus 
Me GRUNDFOS vakuutamme yksin vastuullisesti, että tuotteet CR, CRI ja CRN, 
jota tämä vakuutus koskee, noudattavat direktiivejä jotka käsittelevät EY:n jäsen- 
valtioiden koneellisia laitteita koskevien lakien yhdenmukaisuutta seur.: - Koneet (98/37/EY). 

Käytetty standardi: EN 292. 

Elektromagneettinen vastaavuus (89/336/EY). 
Käytetyt standardit: EN 61 000-6-2 ja EN 61 000-6-3. 
Määrättyjen jänniterajoitusten puitteissa käytettävät sähköiset laitteet 
(73/23/EY). 
Käytetyt standardit: EN 60 335-1 ja EN 60 335-2-51. 

Overensstemmelseserklæring 
Vi GRUNDFOS erklærer under ansvar, at produkterne CR, CRI og CRN, som 
denne erklæring omhandler, er i overensstemmelse med Rádets direktiver om 
indbyrdes tilnærmelse til EF medlemsstaternes lovgivning om - Maskiner (98/37/E0F). 

Anvendt standard: EN 292. 

Elektromagnetisk kompatibilitet (89/336/E0F). 
Anvendte standarder: EN 61 000-6-2 og EN 61 000-6-3. 
Elektrisk materiel bestemt til anvendelse inden for visse spændingsgrænser 
(73/23/E0F). 
Anvendte standarder: EN 60 335-1 og EN 60 335-2-51. 
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Bjerringbro, 15th September 2001 

Jan Strandgaard 
Technical Manager 
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0 Puesta en marcha 

1 

Cerrar la válvula de corte en el lado de descarga de la bomba y abrir la vál- 
vula de corte en el lado de aspiración. 

2 

Quitar el tapón de cebado del cabezal de la bomba y llenar la bomba des- 
pacio de agua. Volver a poner el tapón de cebado y apretarlo bien. 

3 

Comprobar el sentido de giro correcto de la bomba en la tapa del ventilador 
del motor. 

4 

Poner la bomba en marcha y comprobar el sentido de giro. 

5 

Purgar la bomba mediante la válvula de purga en el cabezal de la bomba. 
Al mismo tiempo, abrir un poco la válvula de corte de la descarga. 

6 

Seguir purgando la bomba. Al mismo tiempo abrir un poco más la válvula 
de corte de la descarga. 

7 

Cerrar la válvula de purga cuando salga por la misma un flujo constante de 
líquido. Abrir la válvula de corte de la descarga completamente. 

8 

Para más información, ver pág. 37. 

© Arranque inicial 

1 

Feche a válvula de seccionamento do lado da descarga e abra a válvula de 
seccionamento do lado da aspiraçáo. 

2 

Retire o bujáo de purga da cabeça da bomba e lentamente encha esta com 
o líquido. Monte o bujáo de purga. 

3 

Certifique -se de que o sentido de rotaçáo da bomba está correcto, i.e., está 
de acordo com o que se indica na tampa do ventilador do motor. 

4 

Efectue o arranque da bomba e verifique o sentido de rotaçáo. 

5 

Purgue a bomba por meio da respectiva válvula, existente na cabeçá da 
bomba. Ao mesmo tempo, abra ligeiramente a válvula de seccionamento 
do lado da descarga. 

6 

Continue a purgar a bomba. Ao mesmo tempo, abra um pouco mais a vál- 
vula de seccionamento do lado da descarga. 

7 

Feche a válvula de purga quando um caudal uniforme começar a sair por 
ela. Abra agora completamente a válvula de seccionamento do lado da 
descarga. 

8 

Para mais informaçäo, consulte a página 43. 

GR EKKÍVrjati 

1 

KXefore Tr' Sava anoNóvworlç oTrív nJteupá KaráeXt(rlG Trlç avrXfaç Kat 

avoíkTe rrl páva anoµóvwarlç orgy raeupá avappócprlarlç. 

2 

A(patpéOTe Trlv Tána nXgpwarlç anó Trlv Ke(paÁrl Trig avTXíaç Kat yeNíoTe 
atyáatyá Trly avala µe uypó. EnavaTOnoecrrlOTe Trly Tárra nXr}pwarlç Kat 
a(píyTe Trl KpÀá. 

3 

Aeíre rrl awo-ri) (popá neptaTporPrlS Trig avT)úaç OTO KáXuNpa aveptOTgpa 
TOU K(vrlTgpa. 

4 

NOTE Trlv avTAía ae NetTOupyía Kat c]LéyTe Trl cpopá neptoTpo(prlç. 

5 

Ei aep(úore Tqv avTXía µe Trl porleeta Trig paXpíóaS eaépwotlS oTrly 
Kc(paJ(rl rrlç avTXfaG. TauróXpova, avoíkre Xíyo Tri Sava anoNóvwarlç 
KaráeXítprlç. 

6 

ÊuveXíore Trly e! aépwarl Trig avTXíaç. TauróXpova, avoíiTe Xíyo aKóµrl 
Tri Sava anoµóvwoTlç Karáe),Ltprlç. 

7 

K),eíOTe Tg paX13íi5a gaépwarlç órav ma rl pori Tou uypoú nou el;épXeTat 
cívat OTaeepr). Avoí Te Te)`eíwç Tr) Sava anoµóvworlç KaráeXítprlç. 

8 

ria neptaaórepeç nXrlpo(popíeç, Aéne aeM5a 49. 

NL In bedrijf nemen 

1 

Sluit de scheidingsafsluiter aan de perszijde van de pomp en open de af- 
sluiter aan de zuigzijde. 

2 

Verwijder de ontluchtingsschroef van de pompkop en vul de pomp lang- 
zaam met vloeistof. Breng de ontluchtingsschroef terug op zijn plaats en 
zorg dat deze stevig vast zit. 

3 

Kijk of de draairichting van de pomp klopt (zie beschermkap van de motor - 
ventilator). 

4 

Start de pomp en controleer de draairichting. 

5 

Ontlucht de pomp met behulp van de ontluchtingsklep in de pompkop. 
Open tegelijkertijd de persafsluiter een beetje. 

6 

Ontlucht de pomp verder. Doe tegelijkertijd de persafsluiter iets verder 
open. 

7 

Sluit de ontluchtingsklep wanneer het medium gelijkmatig uit de ontluch- 
tingsopening stroomt. Open de persafsluiter volledig. 

8 

Voor verdere informatie zie pagina 55. 

5 
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U Igängkörning 

1 

Stäng avstängningsventilen pä pumpens trycksida och öppna avstäng- 
ningsventilen pä sugsidan. 

2 

Avlägsna spädproppen i toppstycket och fyll pumpen längsamt. 
Sätt sedan tillbaka proppen. 

3 

Kontrollera rätt rotationsriktning enligt motorns fläktkäpa. 

4 

Starta pumpen och kontrollera pumpens rotationsriktning. 

5 

Avlufta pumpen med hjälp av ventilen pä toppstycket. Öppna samtidigt 
avstängningsventilen pä pumpens trycksida nägot. 

6 

Fortsätt avlufta pumpen. Öppna samtidigt aystängningsventilen pä tryck- 
sidan lite till. 

7 

Stäng avluftningsventilen när en jämn vätskeström kommer ut ur den. 
Öppna avstängningsventilen pä trycksidan helt. 

8 

För ytterligare information, se sida 61. 

SF Käyttöönotto 

1 

Sulje pumpun painepuolen sulkuventtiili ja avaa tulopuolen sulkuventtiili. 

2 

Irroita pumpun yläkappaleen täyttötulppa ja täytä pumppu hitaasti. 
Asenna täyttötulppa tämän jälkeen. 

3 

Tarkista tuuletinkannesta pumpun oikea pyörimissuunta. 

4 

Käynnistä pumppu ja varmista oikea pyörimissuunta. 

5 

Ilmaa pumppu yläkappaleessa sijaitsevan ilmausruuvin kautta. Aukaise sa- 
malla hiukan pumpun painepuolen sulkuventtiiliä. 

6 

Jatka pumpun ilmaamista ja avaa pumpun painepuolen sulkuventtiiliä hiu- 
kan enemmän. 

7 

Sulje ilmausventtiili kun siitä suihkuaa tasainen vesivirta. Aukaise pumpun 
painepuolen sulkuventtiili kokonaan. 

8 

Lisätietoja sivuilla 67. 

DK Idriftsætning 

1 

Luk afspærringsventilen pä pumpens afgangsside og äbn afspærringsventi- 
len pä pumpens tilgangsside. 

2 

Afmontér spædeproppen i topstykket og spæd pumpen langsomt. 
Montér derefter spædeproppen igen. 

3 

Se pumpens korrekte omdrejningsretning pä motorens ventilatorskærm. 

4 

Start pumpen og kontrollér pumpens omdrejningsretning. 

5 

Udluft pumpen pä udluftningsventilen, som er placeret i topstykket. Abn 
samtidig afspmrringsventilen pä pumpens afgangsside lidt. 

6 

Fortsæt med at udlufte pumpen. Abn samtidig afspærringsventilen pá pum- 
pens afgangsside lidt mere. 

7 

Luk udluftningsventilen, när der lober en jævn væskestrom ud of den. Abn 
afspærringsventilen pä pumpens afgangsside helt. 

8 

For yderligere information, se side 73. 
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Before beginning installation procedures, these in- 

stallation and operating instructions should be stud- 

ied carefully. The installation and operation should 

also be in accordance with local regulations and ac- 
cepted codes of good practice. 

1. Handling 

The motors of the CR, CRI, CRN 1, 3, 5 and CR, 
CRN 8, 16 pumps are supplied with lifting eyes which 
must not be used for lifting the entire pump. 

When the entire pump is to be lifted, observe the following: 

CR, CRI, CRN 1, 3, 5 and CR, CRN 8, 16 pumps fitted with 
GRUNDFOS MG motors should be lifted in the pump head by 

means of straps or the like. 

CR, CRN 32, 45, 64 and 90 fitted with GRUNDFOS MG mo- 

tors up to and including 11 kW should be lifted by means of the 

eye nut fitted to the pump head. 

CR, CRN 32, 45, 64 and 90 fitted with Siemens motors of 

15 kW and up should be lifted by means of the lifting devices 
fitted to the motor. 

For other motor makes than those mentioned above, it is rec- 

ommended to lift the pump in the pump head by means of 

straps. 

2. Type designation 

2.1 Pump key for CR, CRI, CRN 1, 3 and 5 

Example 

Pump range: CR, CRI, CRN 

Nominal flow rate in m3 /h 

Number of impellers 

CR3- 10 

Code for pump version 

X- X- X- 

Code for pipework connection 

Code for materials 

Code for rubber pump parts 

X- XXXX 

Code for shaft seal 

2.2 Pump key for CR, CRN 8 and 16 

Example 

Pump range: CR, CRN 

Nominal flow rate in m3 /h 

Number of stages x 10 

CR8-20/ 2 -X- 

Number of impellers (is only used if the pump 
has fewer impellers than chambers) 

Code for pump version 

Code for pipework connection 

X- 

Code for materials 

X- 

Code for shaft seal and rubber pump parts 

XXXX 

2.3 Pump key for CR, CRN 32, 45, 64 and 90 

Example -2 -1- X- X- X- X- XXXX 

Pump range: CR, CRN 

Nominal flow rate in m3 /h 

Number of stages 

Number of impellers with reduced 
diameter 

Code for pump version 

Code for pipework connection 

Code for materials 

Code for rubber pump parts 

Code for shaft seal 

3. Applications 
GRUNDFOS multistage in -line centrifugal pumps, types CR, CRI 

and CRN, are designed for a wide range of applications. 

Pumped liquids 
Thin, non -explosive liquids, not containing solid particles or fi- 

bres. The liquid must not attack the pump materials chemically. 

When pumping liquids with a density and /or viscosity higher than 

that of water, motors with correspondingly higher outputs must be 

used, if required. 

CR, CRI, CRN 

For liquid transfer, circulation and pressure boosting of cold or 
hot clean liquids. 

CRN 

In systems where all parts in contact with the liquid must be made 

of high -grade stainless steel, CRN pumps must be used. 
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4. Technical data 

4.1 Ambient temperature 
Maximum +40 °C. 

If the ambient temperature exceeds +40 °C or if the motor is lo- 
cated 1000 metres above sea level, the motor output (P2) must 
be reduced due to the low density and consequently low cooling 
effect of the air. In such cases, it may be necessary to use a mo- 
tor with a higher rated output. 

Fig. 1 

P2 

[%] 

100 

90 

80 

70 

60 

50 

20 25 30 35 40 45 50 55 60 65 70 75 80 

t [°C] 
i i 

1000 2250 3500 m 

Example: . 

Figure 1 shows that P2 must be reduced to 88% when the pump 
is installed 3500 metres above sea level. At an ambient tempera- 
ture of 70 °C, P2 must be reduced to 78% of the rated output. 

4.2 Liquid temperature 
See fig. A, page 79, which indicates the relationship between liq- 
uid temperature and maximum permissible operating pressure. 

Note: The maximum permissible operating pressure and liquid 
temperature ranges apply to the pump only. 

4.3 Maximum permissible operating pressure and 
liquid temperature for the shaft seal 

Fig. 2 

CR, CRI, CRN 1, 3 and 5: 
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Fig. 3 

CR, CRN 8 and 16: 
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Fig. 4 

CR, CRN 32, 45, 64 and 90: 
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4.4 Minimum inlet pressure 
Fig. 5 

HI f 

t 

Pb NPSH 

L 

- Hv 

The maximum suction lift "H" in.metres head can be calculated as 
follows: 

H =pbx 10.2- NPSH- Hf- H,; -HS 

Pb = Barometric pressure in bar. 
(Barometric pressure can be set to 1 bar). 
In closed systems, pb indicates the system pressure 
in bar. 

NPSH = Net Positive Suction Head in metres head 
(to be read from the NPSH curve on page 78 at the 
highest flow the pump will be delivering). 

Hf = Friction loss in suction pipe in metres head at the 
highest flow the pump will be delivering. 

Hv = Vapour pressure in metres head, see fig. E on page 
82. tm = Liquid temperature. 

HS = Safety margin = minimum 0.5 metres head. 

If the calculated "H" is positive, the pump can operate at a suction 
lift of maximum "H" metres head. 

If the calculated "H" is negative, an inlet pressure of minimum 
"H" metres head is required. There must be a pressure equal to 
the calculated "H" during operation. 

Example: 

pb = 1 bar. 
Pump type: CR 16, 50 Hz. 
Flow rate: 16 m3 /h. 
NPSH (from page 78): 1.5 metres head. 
Hf = 3.0 metres head. 
Liquid temperature: +60 °C. 
H (from fig. E, page 82): 2.1 metres head. 

H = pb x 10.2 - NPSH - Hf - Hv - HS [metres head]. 

H = 1 x 10.2 - 1.5 - 3.0 - 2.1 - 0.5 = 3.1 metres head. 
This means that the pump can operate at a suction lift of maxi- 
mum 3.1 metres head. 

Pressure calculated in bar: 3.1 x 0.0981 = 0.30 bar. 
Pressure calculated in kPa: 3.1 x 9.81 = 30.4 kPa. 
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4.5 Maximum inlet pressure 
Figure B, page 80, shows the maximum permissible inlet pres- 
sure. However, the actual inlet pressure + pressure when the 
pump is running against a closed valve must always be lower 
than the "maximum permissible operating pressure ". 

The pumps are pressure- tested at a pressure of 1.5 times the 
value stated in fig. B, page 80. 

4.6 Minimum flow rate 

Due to the risk of overheating, the pump should not be used at 
flows below the minimum flow rate. 
The curve below shows the minimum flow rate as a percentage of 

the nominal flow rate in relation to the liquid temperature. 

- - - -= air -cooled top. 

Fig. 6 
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Note: The pump must never operate against a closed discharge 
valve: 

4.7 Electrical data 

See motor nameplate. 

4.8 Frequency of starts and stops 
Motors up to 4 kW: Maximum 100 times per hour. 
Other motors: Maximum 20 times per hour. 

1114.9 Dimensions and weights 
Dimensions: See fig. C, page 81. 

Weights: See label on the packing. 

4.10 Sound level 

See fig. D, page 82. 

5. Installation 
When installing the pump, follow the procedure below in order to 

avoid damaging the pump. 

Step Action 

1 

8 

1¡ N 

F- 

Arrows on the pump base 
show the direction of flow of 
liquid through the pump. ¡II 

2 

f M 'l. tr 4 x 0 

Page 81 shows: 

port -to -port lengths, 

dimensions of the base, 

pipework connections and 

diameter and position of 
foundation bolts. 

D) 

Et, 
Ñ 
N 

e2 ° I- 

3 

Oh 6- 

4 ` I ̀ E, 
I- 

The pump can be installed 
vertically or horizontally. En- 

sure that an adequate supply 
of cool air reaches the motor 
cooling fan. However, the mo- 
tor must never fall below the 
horizontal plane. 

4 

o ulilNli á 1101t' O 
os 

0 
b 
ó 

I- 

To minimize possible noise 
from the pump, it is advisable 
to fit expansion joints either 
side of the pump and anti -vi- 
bration mountings between 
foundation and pump. 
Isolating valves should be fit- 
ted either side of the pump to 
avoid draining the system if 

the pump needs to be 
cleaned, repaired or replaced. 
The pump must always be 

protected against backflow by 

means of a non -return valve 
(foot valve). . 

5 

o 
o 

Install the pipes so that air 
locks are avoided, especially 
on the suction side of the 
pump. 

. .SIp á 

2 
1- 

6 

1. 

'11.1011 ° 10l E, 

In the case of installations in 

which: 

the discharge pipe slopes 
downwards away from the 
pump, 

there is a risk of siphon 
effect, 

protection against backflow 
of unclean liquids is neces- 
sary, 

a vacuum valve must be fitted 
close to the pump. 

Ñ 

b 
8 
m 
I- 
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6. Electrical connection 
The electrical connection should be carried out by an authorized 
electrician in accordance with local regulations. 

Before removing the terminal box cover and before 
any removal /dismantling of the pump, make sure that 
the electricity supply has been switched off. 

The pump must be connected to an external mains 
switch with a minimum contact gap of 3 mm in all 
poles. 

The operating voltage and frequency are marked on the motor 
nameplate. Make sure that the motor is suitable for the electricity 
supply on which it will be used. 

Single -phase GRUNDFOS motors incorporate a thermal switch 
and require no additional motor protection. 

Three -phase motors must be connected to a motor starter. 

The terminal box can be turned to four positions, in 90° steps: 
1. If necessary, remove the coupling guards.-Do not remove the 

coupling. 

2. Remove the bolts securing the motor to the pump. 

3. Turn the motor to the required position. 

4. Replace and tighten the bolts. 

5. Replace the coupling guards. 

The electrical connection should be carried out as shown in the 
diagram inside the terminal box cover. 

6.1 Frequency converter operation 

Motors supplied by GRUNDFOS: 

All three -phase motors supplied by GRUNDFOS can be con- 
nected to a frequency converter. 

Dependent on the frequency converter type, this may cause in- 
creased acoustic noise from the motor. Furthermore, it may 
cause the motor to be exposed to detrimental voltage peaks. 

Note: GRUNDFOS motors types MG 71 and MG 80 as well as 
MG 90 (1.5 kW, 2- pole), all for supply voltages up to and includ- 
ing 440 V (see motor nameplate), must be protected against volt- 
age peaks higher than 650 V (peak value) between the supply 
terminals. 

It is recommended to protect all other motors against voltage 
peaks higher than 850 V. 

The above disturbances, i.e. both increased acoustic noise and 
detrimental voltage peaks, can be eliminated by fitting an LC filter 
between the frequency converter and the motor. 

For further information, please contact the frequency converter or 
motor supplier. 

Other motor makes than those supplied by GRUNDFOS: 

Please contact GRUNDFOS or the motor manufacturer. 

12 

7. Start -up 
Note: Do not start the pump until it has been filled with liquid and 
vented. 

Pay attention to the direction of the vent hole and 
take care to ensure that the escaping water does not 
cause injury to persons or damage to the motor or 
other components. 
In hot -water installations, special attention should be 
paid to the risk of injury caused by scalding hot water. 

Follow the instructions on page 4. 

CR, CRI, CRN 1 to 5, 

CR, CRN 8 and 16: 

For these pumps, it is advisable to open the bypass valve during 
start-up. The bypass valve connects the suction and discharge 
sides of the pump, thus making the filling procedure easier. When 
the operation is stable, the bypass valve can be closed. When 
pumping liquids containing air, it is advisable to leave the bypass 
valve open. 

Fig. 7 

8. Maintenance 

Before starting work on the pump, make sure that all 
power supplies to the pump have been switched off 
and that they cannot be accidentally switched on. 

Pump bearings and shaft seal are maintenance -free. 

If the pump is to be drained for a long period of inactivity, remove 
one of the coupling guards to inject a few drops of silicone oil on 
the shaft between the pump head and the coupling. This will pre- 
vent the shaft seal faces from sticking. 

Motor bearings: 
Motors which are not fitted with grease nipples are maintenance - 
free. 

Motors fitted with grease nipples should be lubricated with a high - 
temperature lithium -based grease, see the instructions on the fan 
cover. 

In the case of seasonal operation (motor is idle for more than 
6 months of the year), it is recommended to grease the motor 
when the pump is taken out of operation. 
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9. Frost protection 
Pumps which are not being used during periods of frost should be 

drained to avoid damage. 

Drain the pump by loosening the vent screw in the pump head 

and by removing the drain plug from the base. 

Care must be taken to ensure that the escaping water 
does not cause injury to persons or damage to the 
motor or other components. 
In hot -water installations, special attention should be 

paid to the risk of injury caused by scalding hot water. 

Do not tighten the vent screw and replace the drain plug until the 

pump is to be used again. 

CR, CRI, CRN 1 to 5, 

CR, CRN 8 and 16: 

Before replacing the drain plug in the base, screw the bypass 
valve out against the stop, see fig. 7. 

Fit the drain plug by tightening the large union nut followed by the 
bypass valve. 

10. Service 
Note: If a pump has been used for a liquid which is injurious to 

health or toxic, the pump will be classified as contaminated. 

If GRUNDFOS is requested to service the pump, GRUNDFOS 
must be contacted with details about the pumped liquid, etc. be- 
fore the pump is returned for service. Otherwise GRUNDFOS can 

refuse to accept the pump for service. 

Possible costs of returning the pump are paid by the customer. 

However, any application for service (no matter to whom it may 

be made) must include details about the pumped liquid if the 
pump has been used for liquids which are injurious to health or 
toxic. 

10.1 Service kits 
Service kits for CR, CRI and CRN, see www.grundfos.com 

11)( WebG OLD), WinCAPS or Service Kit Catalogue. 

11. Coupling adjustment 
For adjustment of coupling in CR, CRI, CRN 1 to 5, see fig. F, 

page 83. 

For adjustment of coupling in CR, CRN 8 and 16, see fig. G, page 

84. 

For adjustment of coupling in CR, CRN 32 to 90, see fig. H, page 
85. 
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12. Fault finding chart 

Before removing the terminal box cover and before any removal /dismantling of the pump, make sure that the electricity supply 
has been switched off and that it cannot be accidentally switched on. 

Fault Cause Remedy 

1. Motor does not run 
when started. 

a) Supply failure. Connect the electricity supply. 

b) Fuses are blown. Replace fuses. 

c) Motor starter overload has tripped out. Reactivate the motor protection. 

d) Thermal protection has tripped out. Reactivate the thermal protection. 

e) Main contacts in motor starter are not making 
contact or the coil is faulty. 

Replace contacts or magnetic coil. 

f) Control circuit is defective. Repair the control circuit. 

g) Motor is defective. Replace the motor. 

2. Motor starter overload 
trips out immediately 
when supply is 

switched on. 

a) One fuse /automatic circuit breaker is blown. Cut in the fuse. 

b) Contacts in motor starter overload are faulty. Replace motor starter contacts. 

c) Cable connection is loose or faulty. Fasten or replace the cable connection. 

d) Motor winding is defective. Replace the motor. 

e) Pump mechanically blocked. Remove the mechanical blocking of the pump. 

f) Overload setting is too low. Set the motor starter correctly. 

3. Motor starter overload 
trips out occasionally. 

a) Overload setting is too low. Set the motor starter correctly. 

b) Low voltage at peak times. Check the electricity supply. 

4. Motor starter has not 
tripped out but the 
pump does not run. 

a) Check 1 a), b), d), e) and f). 

5. Pump capacity not 
constant. 

a) Pump inlet pressure is too low (cavitation). Check the suction conditions. 

b) Suction pipe /pump partly blocked by impurities. Clean the pump or suction pipe. 

c) Pump draws in air. Check the suction conditions. 

6. Pump runs but gives 
no water. 

a) Suction pipe /pump blocked by impurities. Clean the pump or suction pipe. 

b) Foot or non -return valve blocked in closed po- 
sition. 

Repair the foot or non- return valve. 

c) Leakage in suction pipe. Repair the suction pipe. 

d) Air in suction pipe or pump. Check the suction conditions. 

e) Motor rotates in the wrong direction. Change the direction of rotation of the motor. 

7. Pump runs back- 
wards when switched 
off. 

a) Leakage in suction pipe. Repair the suction pipe. 

b) Foot or non -return valve is defective. Repair the foot or non -return valve. 

8. Leakage in shaft seal. a) Shaft seal is defective. Replace the shaft seal. 

9. Noise. a) Cavitation occurs in the pump. Check the suction conditions. 

b) Pump does not rotate freely (frictional resist- 
ance) because of incorrect pump shaft position. 

Adjust the pump shaft. 

c) Frequency converter operation. See section 6.1 Frequency converter operation. 

13. Disposal 
Disposal of this product or parts of it must be carried out accord- 
ing to the following guidelines: 

1. Use the local public or private waste collection service. 
2. In case such waste collection service does not exist or cannot 

handle the materials used in the product, please deliver the 
product or any hazardous materials from it to your nearest 
GRUNDFOS company or service workshop. 

14 
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1. Sicherheitshinweise 

1.1 Allgemeines 
Diese Montage- und Betriebsanleitung enthält grundlegende Hin- 

weise, die bei Aufstellung, Betrieb und Wartung zu beachten 

sind. Sie ist daher unbedingt vor Montage und Inbetriebnahme 
vom Monteur sowie dem zuständigen Fachpersonal /Betreiber zu 

lesen. Sie muß ständig am Einsatzort der Anlage verfügbar sein. 

Es sind nicht nur die unter diesem Abschnitt "Sicherheitshin - 
weise" aufgeführten, allgemeinen Sicherheitshinweise zu beach- 

ten, sondern auch die unter den anderen Abschnitten einge- 
fügten, speziellen Sicherheitshinweise. 

1.2 Kennzeichnung von Hinweisen 

Die in dieser Montage- und Betriebsanleitung ent- 
haltenen Sicherheitshinweise, die bei Nichtbe- 
achtung Gefährdungen für Personen hervorrufen 
können, sind mit allgemeinem Gefahrensymbol 
"Sicherheitszeichen nach DIN 4844 -W9" beson- 
ders gekennzeichnet. 

Dieses Symbol finden Sie bei Sicherheitshinwei - 
sen, deren Nichtbeachtung Gefahren für die Ma- 

schine und deren Funktionen hervorrufen kann. 
Achtung 

Hier stehen Ratschläge oder Hinweise, die das 
Hinweis Arbeiten erleichtern und für einen sicheren Be- 

trieb sorgen. 
Direkt an der Anlage angebrachte Hinweise wie z.B. 

Drehrichtungspfeil 

Kennzeichnung für Fluidanschlüsse 

müssen unbedingt beachtet und in vollständig lesbarem Zustand 
gehalten werden. 

1.3 Personalqualifikation und -schulung 
Das Personal für Bedienung, Wartung, Inspektion und Montage 
muß die entsprechende Qualifikation für diese Arbeiten aufwei- 
sen. Verantwortungsbereich, Zuständigkeit und die Überwachung 
des Personals müssen durch den Betreiber genau geregelt sein. 

1.4 Gefahren bei Nichtbeachtung der 
Sicherheitshinweise 

Die Nichtbeachtung der Sicherheitshinweise kann sowohl eine 
Gefährdung für Personen als auch für die Umwelt und Anlage zur 
Folge haben. Die Nichtbeachtung der Sicherheitshinweise kann 
zum Verlust jeglicher Schadenersatzansprüche führen. 

Im einzelnen kann Nichtbeachtung beispielsweise folgende Ge- 
fährdungen nach sich ziehen: 

Versagen wichtiger Funktionen der Anlage 

Versagen vorgeschriebener Methoden zur Wartung und In- 

standhaltung 
Gefährdung von Personen durch elektrische und mechanische 
Einwirkungen 

1.5 Sicherheitsbewußtes Arbeiten 
Die in dieser Montage- und Betriebsanleitung aufgeführten Si- 

cherheitshinweise, die bestehenden nationalen Vorschriften zur 
Unfallverhütung sowie eventuelle interne Arbeits -, Betriebs- und 
Sicherheitsvorschriften des Betreibers, sind zu beachten. 

1.6 Sicherheitshinweise für den Betreiber /Bediener 

Ein vorhandener Berührungsschutz für sich bewegende Teile 

darf bei sich in Betrieb befindlicher Anlage nicht entfernt wer- 
den. 

Gefährdungen durch elektrische Energie sind auszuschließen 
(Einzelheiten hierzu siehe z.B. in den Vorschriften des VDE 

und der örtlichen Energieversorgungsunternehmen). 

1.7 Sicherheitshinweise für Wartungs -, 
Inspektions- und Montagearbeiten 

Der Betreiber hat dafür zu sorgen, daß alle Wartungs -, Inspekti- 
ons- und Montagearbeiten von autorisiertem und qualifiziertem 
Fachpersonal ausgeführt werden, das sich durch eingehendes 
Studium der Montage- und Betriebsanleitung ausreichend infor- 
miert hat. 

Grundsätzlich sind Arbeiten an der Anlage nur im Stillstand 
durchzuführen. Die in der Montage- und Betriebsanleitung be- 

schriebene Vorgehensweise zum Stillsetzen der Anlage muß un- 
bedingt eingehalten werden. 

Unmittelbar nach Abschluß der Arbeiten müssen alle Sicherheits- 
und Schutzeinrichtungen wieder angebracht bzw. in Funktion ge- 

setzt werden. 

Vor der Wiederinbetriebnahme sind die im Abschnitt B. Inbetrieb- 
nahme aufgeführten Punkte zu beachten. 

1.8 Eigenmächtiger Umbau und Ersatzteilherstellung 
Umbau oder Veränderungen der Anlage sind nur nach Absprache 
mit dem Hersteller zulässig. Originalersatzteile und vom Herstel- 

ler autorisiertes Zubehör dienen der Sicherheit. Die Verwendung 
anderer Teile kann die Haftung für die daraus entstehenden Fol- 

gen aufheben. 

1.9 Unzulässige Betriebsweisen 
Die Betriebssicherheit der gelieferten Anlage ist nur bei bestim- 
mungsgemäßer Verwendung entsprechend Abschnitt 4. Verwen- 

dungszweck der Montage- und Betriebsanleitung gewährleistet. 
Die in den technischen Daten angegebenen Grenzwerte dürfen 
auf keinen Fall überschritten werden. 

15 
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2. Transport 
Die Motoren der Pumpen CR, CRI, CRN 1, 3, 5 und 
CR, CRN 8, 16 werden mit Aufhängeösen gelie- 
fert. Diese Ösen dürfen nicht zum Heben der gan- 
zen Pumpe verwendet werden. 

Beim Heben der ganzen Pumpe ist das Folgende zu beachten: 
Die Pumpen CR, CRI, CRN 1, 3, 5 und CR, CRN 8, 16 mit 
GRUNDFOS MG Motoren sind mit Hilfe von Riemen oder ähn- 
lichen Vorrichtungen zu heben. 

Die Pumpen CR, CRN 32, 45, 64 und CR 90 mit GRUNDFOS 
MG Motoren bis einschließlich 11 kW sind mit Hilfe der auf 
dem Kopfstück befindlichen Augmuttern zu heben. 

Die Pumpen CR, CRN 32, 45, 64 und CR 90 mit Siemens Mo- 
toren ab 15 kW sind mit Hilfe der auf dem Motor befindlichen 
Hebevorrichtungen zu heben. 

Bei den übrigen Motorfabrikaten empfiehlt es sich, die Pumpe 
am Kopfstück mit Hilfe von Riemen zu heben. 

3. Typenbezeichnung 

3.1 Typenschlüssel für CR, CRI, CRN 1, 3 und 5 

Beispiel NCR 3 = 10 

Baureihe: CR, CRI, CRN 

Nennförderstrom in m3 /h 

Anzahl der Laufräder 

Code für Pumpenausführung 

X- X- X- 

Code für Rohranschluß 

Code für Werkstoffe 

Code für Gummiteile der Pumpe 

X - 

Code für Wellenabdichtung 

XXXX 

3.2 Typenschlüssel für CR, CRN 8 und 16 

Beispiel NCR 8- 20/2 -X- X- X -XXXX 

Baureihe: CR, CRN 

Nennförderstrom in m3 /h 

Stufenzahl x 10 

Anzahl der Laufräder (wird nur angewandt, 
wenn die Anzahl der Laufräder niedriger als 
die Stufenzahl ist) 

Code für Pumpenausführung 

Code für Rohranschluß 

Code für Werkstoffe 

Code für Wellenabdichtung und Gummiteile der Pumpe 

3.3 Typenschlüssel für CR, CRN 32, 45, 64 und 90 

Beispiel -2 -1- X- X- X- X -XXXX 

Baureihe: CR, CRN 

Nennförderstrom in m3 /h 

Stufenzahl 

Anzahl der Laufräder mit reduziertem 
Durchmesser 

Code für Pumpenausführung 

Code für Rohranschluß 

Code für Werkstoffe 

Code für Gummiteile der Pumpe 

Code für Wellenabdichtung 

16 

4. Verwendungszweck 
GRUNDFOS mehrstufige Infine- Kreiselpumpen der Baureihen 
CR, CRI und CRN sind für viele Einsatzgebiete geeignet. 

Fördermedien 

Dünnflüssige, nicht -explosive Medien ohne feste oder langfase- 
rige Bestandteile. Das Fördermedium darf nicht die Pumpenwerk 
stoffe chemisch angreifen. 

Falls eine Flüssigkeit mit einer von Wasser abweichenden Dichte 
und /oder Zähigkeit gefördert werden soll, ist wegen der Änderung 
der hydraulischen Leistung auf die dann erforderliche Motorlei- 
stung zu achten. 

CR, CRI, CRN 

Zur Förderung, Zirkulation und Druckerhöhung von reinen, kalten 
und warmen Medien. 

CRN 

In Anlagen, in denen medienberührte Komponenten aus Edel- 
stahl erforderlich sind, ist der Pumpentyp CRN einzusetzen. 

5. Technische Daten 

5.1 Umgebungstemperatur 
Max. +40 °C. 

Falls die Umgebungstemperatur +40 °C übersteigt oder falls der 
Motor sich 1000 Meter über dem Meeresspiegel befindet, muß 
die Motorleistung (P2) wegen der niedrigen Dichte der Luft und 
damit der geringeren Kühlung reduziert werden. In solchen Fällen 
kann es notwendig sein, einen größeren Motor zu wählen. 

Abb. 1 
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1000 2250 3500 m 

Beispiel: 
Abbildung 1 zeigt, daß P2 auf 88% reduziert werden muß, wenn 
die Pumpe 3500 Meter über dem Meeresspiegel installiert ist. Bei 
einer Temperatur von 70 °C muß P2 auf 78% der Nennleistung re- 
duziert werden. 

5.2 Medientemperatur 
Siehe Abb. A, Seite 79, die den Zusammenhang zwischen der 
Medientemperatur und dem maximal zulässigen Betriebsdruck 
zeigt. 

Hinweis 
Die Angaben des maximal zulässigen Betriebs- 
druckes und der Medientemperatur beziehen sich 
nur auf die Pumpe. 
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5.3 Maximal zulässiger Betriebsdruck und Medientem- 
peratur für die Wellenabdichtung 

Abb. 2 
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Abb. 3 
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5.4 Min. Zulaufdruck 
Abb. 5 

HI f 

Pb 

Hv 

J 

NPSH 

Die maximale Saughöhe "H" in mWS wird wie folgt berechnet: 

H= Pbx10,2- NPSH - Hf -Hv -Hs 
Pb = Barometerstand in bar. 

(Der Barometerstand kann evtl. 1 bar sein). 
In geschlossenen Anlagen gibt Pb den Systemdruck in 

bar an. 

NPSH = Net Positive Suction Head in mWS 
(in der NPSH -Kurve auf Seite 78 bei dem größten 
Förderstrom abzulesen, den die Pumpe fördert). 

Hf = Reibungsverlust in der Saugleitung in mWS bei der 
größten Leistung, die die Pumpe fördert. 

Hv = Dampfdruckhöhe in mWS, siehe Abb. E, Seite 82. 
tm = Medientemperatur. 

Hs = Sicherheitszuschlag = min. 0,5 mWS. 

Falls die berechnete Druckförderhöhe "H" positiv ist, kann die 
Pumpe mit einer Saughöhe von max. "H" mWS arbeiten. 

Falls die berechnete Druckförderhöhe "H" negativ ist, ist eine Zu- 
laufförderhöhe von min. "H" mWS erforderlich. Die berechnete 
Förderhöhe muß während des Betriebes ständig vorhanden sein. 

Beispiel: 

pb = 1 bar. 
Pumpentyp: CR 16, 50 Hz. 
Förderstrom: 16 m3 /h. 
NPSH (der Seite 78 entnommen): 1,5 mWS. 
Hf = 3,0 mWS. 
Medientemperatur: +60 °C. 
Hv (der Abb. E, Seite 82, entnommen): 2,1 mWS. 

H = pb x 10,2 - NPSH - Hf - H - Hs [mWS]. 

H = 1 x 10,2 - 1,5 - 3,0 - 2,1 - 0,5 = 3,1 mWS. 

D.h., daß eine Saughöhe von max. 3,1 mWS während des Betrie- 
bes erforderlich ist. 

Das entspricht einem Druck: 

3,1 x 0,0981 = 0,30 bar. 

3,1 x 9,81 = 30,4 kPa. 

5.5 Max. Zulaufdruck 
Abbildung B, Seite 80, zeigt den max. zulässigen Zulaufdruck. 
Der tatsächliche Zulaufdruck + Nullförderdruck muß jedoch nied- 
riger sein als der "max. zulässige Betriebsdruck'. 

Die Pumpen werden bei einem Druck druckgeprüft, der andert- 
halbmal höher als der in Abb. B, Seite 80, angeführte Wert ist. 

17 
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5.6 Min. Förderstrom 
Auf Grund der Gefahr von Überhitzung sollte die Pumpe nicht bei 
Förderströmen niedriger als dem min. Förderstrom eingesetzt 
werden. 
Die Kennlinie zeigt den min. Förderstrom in Prozent vom Nenn - 
förderstrom in Abhängigkeit der Medientemperatur. 

- - - -= air- cooled top. 

Abb. 6 
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Achtung Die Pumpe darf nicht gegen ein geschlossenes 
Absperrventil in der Druckleitung arbeiten. 

5.7 Elektrische Daten 

Siehe Leistungsschild des Motors. 

5.8 Schalthäufigkeit 
Motoren kleiner als 
4 kW: Max. 100 Schaltungen pro Stunde. 
Übrige Motoren: Max. 20 Schaltungen pro Stunde. 

5.9 Maße und Gewichte 
Maße: Siehe Abb. C, Seite 81. 

Gewichte: Siehe Aufkleber auf der Verpackung. 

5.10 Schallpegel 
Siehe Abb. D, Seite 82. 

18 

6. Montage 
Bei der Montage der Pumpe sind die folgenden Anweisungen zu 
beachten, damit die Pumpe nicht beschädigt wird. 

Stufe Vorgehensweise 

1 

8 Pfeile auf dem Fußstück der 1 

Pumpe zeigen die Durchfluß- 
des Mediums an. I rg, § 

N O 
F- 

2 

I li ICM'I 
I I *±l 

a x a 

Seite 81 zeigt: 

Einbaulänge der Pumpe, 

Größe des Fußstückes, 

Rohranschlußmö lichkei- 
ten und 

g 

Anordnung der Bolzenlö 
cher im Fußstück sowie 

Durchmesser. 

,F ; 
co 

e: 
N 

deren 
F- 

3 

_I; ó 

/' 
b 

I- 

Die Pumpe kann mit vertikaler 
oder horizontaler Welle einge- 
baut werden. Es muß eine 
ausreichende Luftzufuhr zur 
Kühlung des Motors gewähr- 
leistet sein. Der Motor darf je 
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schwingungsreduzierenden 
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ventile vor und hinter der 
Pumpe zu montieren. Somit 
wird vermieden, daß die Anla- 
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Reparatur oder Auswechse- 
lung der Pumpe entleert wer - 
den muß. 
Die Pumpe muß mit Hilfe ei- 
nes Rückschlagventils (Fuß - 
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7. Elektrischer Anschluß 
Der elektrische Anschluß muß von einem Fachmann in Überein- 
stimmung mit den örtlichen Vorschriften des EVU bzw. VDE vor- 
genommen werden. 

Vor dem Entfernen des Kiemmenkastendeckels 
und vor jeder Demontage der Pumpe muß die Ver- 
sorgungsspannung unbedingt allpolig abgeschal- 
tet sein. 

Die Pumpe muß bauseits abgesichert werden und 
sollte an einen externen Netzschalter ange- 
schlossen werden. Auf eine allpolige Trennung 
mit Kontaktöffnungsweite von min. 3 mm (pro 
Pol) ist zu achten. 

Es ist darauf zu achten, daß die auf dem Leistungsschild angege- 
benen elektrischen Daten mit der vorhandenen Stromversorgung 
übereinstimmen. 

GRUNDFOS Einphasenmotoren besitzen einen eingebauten 
Thermoschalter und benötigen keinen weiteren Motorschutz. 

Drehstrommotoren müssen an einen Motorschutzschalter ange- 
schlossen werden. 

Der Klemmenkasten kann um jeweils 90° gedreht werden: 

1. Falls erforderlich, den Kupplungsschutz entfernen. Die Kupp- 
lung darf nichtdemontiert werden. 

2. Die Bolzen, die Pumpe und Motor zusammenhalten, entfer- 
nen. 

3. Motor in die gewünschte Stellung drehen. 

4. Bolzen wieder einsetzen und fest anziehen. 

5. Kupplungsschutz montieren. 

Der elektrische Anschluß ist nach dem im Klemmenkastendeckel 
befindlichen Schaltbild vorzunehmen. 

7.1 Frequenzumrichterbetrieb 

Von GRUNDFOS gelieferte Motoren: 

Ile von GRUNDFOS gelieferten Drehstrommotoren können an 

inen Frequenzumrichter angeschlossen werden. 

Je nach verwendetem Frequenzumrichtertyp 
kann der Motor erhöhte Motorgeräusche verursa- 
chen. Außerdem kann durch den Frequenzum- 
richter der Motor schädlichen Spannungsspitzen 
ausgesetzt werden. 

GRUNDFOS Motoren Typ MG 71 und MG 80 sowie 
MG 90 (1,5 kW, 2- polig),: für Versorgungsspannun - 

. gen bis einschließlich 440 V (siehe Leistungs- 
schild des Motors), müssen gegen Spannungs- 
spitzen über 650 V (Spitzenwert) zwischen den 
Anschlußklemmen geschützt werden. 

Übrige Motoren müssen gegen Spannungsspit- 
zen über 850 V geschützt werden. . 

Die hieraus resultiérenden Störungen, d.h. sowohl Geräusche als 

auch schädliche Spannungsspitzen, lassen sich durch die.Mon- 
tage eines LC- Filters zwischen dem Frequenzumrichter und dem 

Motor beseitigen. - 

Für nähere Informationen nehmen Sie bitte mit dem Frequenzum- 
richter- und Motorlieferanten Verbindung auf. 

Andere Motorfabrikate als die von GRUNDFOS 
gelieferten Motoren: 

Nehmen Sie bitte mit GRUNDFOS oder dem Mo- 
torhersteller Verbindung auf. 

Achtung 

Hinweis 

B. Inbetriebnahme 
Vor der Inbetriebnahme muß die Pumpe unbe- 
dingt mit dem Fördermedium aufgefüllt und ent- 
lüftet sein. 

Um die Gefahr von Personenschäden oder Be- 
schädigungen des Motors oder anderer Kompo- 
nenten durch das austretende Medium zu vermei- 
den, ist auf die Richtung der Entlüftungsöffnung 
zu achten. 
Besonders bei Anlagen mit heißen Medien Ist si- 
cherzustellen, daß keine Verbrühungsgefahr ent- 
steht. 

Achtung 

Die Anweisungen auf Seite 4 sind zu befolgen. 

CR, CRI, CRN 1 bis 5, 

CR, CRN 8 und 16: 

Bei diesen Pumpen kann es zweckmäßig sein, das Umlaufventil 
während der Inbetriebnahme zu öffnen. Das Umlaufventil verbin- 
det die Druck- und Saugseite der Pumpe und erleichtert dadurch 
die Auffüllung. Wenn der Pumpenbetrieb stabil ist, kann das Um- 
laufventil geschlossen werden. Bei Betrieb mit lufthaltigem Was- 
ser kann es zweckmäßig sein, das Umlaufventil zu öffnen. 

Abb. 7 

9. Wartung 

Vor Beginn der Wartungsarbeiten ist die Pumpe 
unbedingt außer Betrieb zu nehmen, allpolig vom 
Netz zu trennen und gegen Wiedereinschaltung 
zu sichern. 
Ausführung nur durch Fachpersonal! 

Die Lager und die Wellenabdichtung der Pumpe sind wartungs- 
frei. 

Bei Pumpen, die in längeren Stillstandsperioden entleert sind, 
sollten ein paar Tropfen Silikonöl auf die Welle zwischen dem 
Kopfstück und der Kupplung gespritzt werden. Dadurch wird ver- 

hindert, daß die Dichtungsflächen zusammenkleben. Hierfür den 

Kupplungsschutz entfernen. 

Motorlager: 

Motoren ohne Schmiernippel sind wartungsfrei. 

Motoren mit Schmiernippeln können mit Hochtemperaturfett auf 

Lithiumbasis geschmiert werden. Siehe Schmieranweisung in der 

Lüfterhaube des Motors. 

Bei saisonbedingter Außerbetriebnahme von mehr als 6 Monaten 

jährlich empfiehlt es sich, die Motorlager bei der Außerbetrieb- 
nahme zu schmieren. 
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10. Frostsicherung 
Falls in längeren Stillstandsperioden Frostgefahr besteht, muß 
die Pumpe entleert werden. 

Um die Pumpe zu entleeren, die Entlüftungsschraube im Kopf- 
stück lösen und den Entleerungsstopfen im Fußstück entfernen. 

Es ist sicherzustellen, daß das austretende Me- 
dium keine Personenschäden oder Beschädigun- 
gen des Motors oder anderer Komponenten ver- 
ursacht. 
Bei Anlagen mit heißen Medien ist besonders die 
Verbrühungsgefahr zu vermeiden. 

Entlüftungsschraube anziehen und Entleerungsstopfen montie- 
ren, bevor die Pumpe erneut in Betrieb genommen wird. 

CR, CRI, CRN 1 bis 5, 

CR, CRN 8 und 16: 

Vor der Montage des Entleerungsstopfens das Umlaufventil bis 
zum Anschlag herausdrehen, siehe Abb. 7. 

Danach den Entleerungsstopfen einschrauben und die große 
Überwurfmutter anziehen. Umlaufventil fest anziehen. 

11. Service 

11.1 Verunreinigte Pumpen 
Wurde die Pumpe für die Förderung einer gesundheitsschädli - 
chen oder giftigen Flüssigkeit eingesetzt, wird die Pumpe als kon- 
taminiert klassifiziert. 

In diesem Fall müssen bei jeder Serviceanforderung detaillierte 
Informationen über das Fördermedium vorliegen. 

Bei eventueller Serviceanforderung muß unbedingt vor dem Ver- 
sand der Pumpe mit GRUNDFOS Kontakt aufgenommen werden. 
Informationen über Fördermedium usw. müssen vorliegen, da 
sonst GRUNDFOS die Annahme der Pumpe verweigern kann. 
Eventuelle Versandkosten gehen zu Lasten des Absenders. 

11.2 Ersatzteile/Zubehör 
Wir machen ausdrücklich darauf aufmerksam, daß nicht von uns 
gelieferte Ersatzteile und Zubehör auch nicht von uns geprüft und 
freigegeben sind. 
Der Einbau und /oder die Verwendung solcher Produkte kann da- 
her unter Umständen konstruktiv vorgegebene Eigenschaften der 
Pumpe negativ verändern und dadurch beeinträchtigen. 
Für Schäden, die durch die Verwendung von nicht Original -Er- 
satzteilen und Zubehör entstehen, ist jede Haftung und Gewähr- 
leistung seitens GRUNDFOS ausgeschlossen. 

Störungen, die nicht selbst behoben werden können, sollten nur 
vom GRUNDFOS- Service oder autorisierten Fachfirmen beseitigt 
werden. 

Bitte geben Sie eine genaue Schilderung im Fall einer Störung, 
damit sich unser Service- Techniker vorbereiten und mit den ent- 
sprechenden Ersatzteilen ausrüsten kann. 

Die technischen Daten der Anlage entnehmen Sie bitte dem Lei- 
stungsschild. 

11.3 Servicesätze 
Servicesätze für CR, CRI und CRN, siehe www.grundfos.com 
(WebGOLD), WinCAPS oder Service Kit Catalogue. 

12. Justierung der Kupplung 
Zum Justieren der Kupplung in CR, CRI, CRN 1 bis 5, siehe 
Abb. F, Seite 83. 

Zum Justieren der Kupplung in CR, CRN 8 und 16, siehe Abb. G, 
Seite 84. 

Zum Justieren der Kupplung in CR, CRN 32 bis 90, siehe Abb. H, 
Seite 85. 
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13. Störungsübersicht 

Vor dem Entfernen des K/emmenkastendeckels und vor jeder Demontage der Pumpe muß die Versorgungsspannung 
unbedingt allpolig abgeschaltet sein. Es muß sichergestellt werden, daß diese nicht versehentlich wieder einge- 
schaltet werden kann. 

Fehler Ursache Abhilfe 

1. Motor läuft nicht an, 
wenn eingeschaltet 
wird. 

a) Keine Stromzufuhr am Motor. Versorgungsspannung anschließen. 

b) Sicherungen durchgebrannt. Sicherungen auswechseln. 

c) Motorschutzschalter hat ausgelöst. Motorschutzschalter wieder aktivieren. 

d) Thermoschutz hat ausgelöst. Thermoschutz wieder aktivieren. 

e) Schaltkontakte oder die Spule des Schalt- 
gerätes sind defekt. 

Kontakte oder Magnetspule auswechseln. 

f) Steuersicherung defekt. Steuerstromkreis reparieren. 

g) Motor defekt. Motor auswechseln. 

2. Motorschutzschalter 
löst sofort aus, wenn 
eingeschaltet wird. 

a) Sicherung /Sicherungsautomat durchgebrannt. Sicherung wieder einschalten. 

b) Motorschutzschalter -Kontakte defekt. Motorschutzschalter -Kontakte auswechseln. 

c) Kabelverbindung lose oder defekt. Kabelverbindung befestigen oder auswechseln. 

d) Motorwicklung defekt. Motor auswechseln. 

e) Pumpe mechanisch blockiert. Mechanische Blockierung entfernen. 

f) Motorschutzschalter zu niedrig eingestellt oder 
hat falschen Bereich. 

Motorschutzschalter korrekt einstellen. 

3. Motorschutzschalter 
löst manchmal aus. 

a)' Motorschutzschalter zu niedrig eingestellt oder 
hat falschen Bereich. 

Motorschutzschalter korrekt einstellen. 

b) Netzspannung zeitweilig zu niedrig oder zu 

hoch. 
Netzspannung überprüfen. 

4. Motorschutzschalter 
hat nicht ausgelöst, 
Pumpe läuft aber 
nicht. 

a) Punkte 1 a), b), d), e) und f) überprüfen. 

5: Pumpenleistung insta- 
bil. 

a) Zulaufdruck zu niedrig (Kavitation). Saugseitigen Flüssigkeitsstand überprüfen. 

b) Saugleitung oder Pumpe aufgrund von Verun- 
reinigungen verstopft. 

Saugleitung oder Pumpe reinigen. 

c) Pumpe saugt Luft an. Saugseitigen Flüssigkeitsstand überprüfen. 

6. Pumpe läuft, fördert 
aber kein Wasser. 

a) Saugleitung oder Pumpe aufgrund von Verun- 
reinigungen verstopft. , 

Saugleitung oder Pumpe reinigen. 

b) Fuß- oder Rückschlagventil blockiert in ge- 
schlossener Stellung. 

Fuß- oder Rückschlagventil reparieren. 

c) Undichtigkeiten in der Saugleitung. Saugleitung reparieren. 

d) Luft in der Saugleitung oder der Pumpe. Saugseitigen Flüssigkeitsstand überprüfen. 

e) Motor läuft mit falscher Drehrichtung. Drehrichtung wechseln. 

7. Pumpe dreht sich 
nach dem Ausschal- 
ten in die entgegenge- 
setzte Richtung. 

a) Undichtigkeiten in der Saugleitung. Saugleitung reparieren. 

b) Fuß- oder Rückschlagventil defekt. Fuß- oder Rückschlagventil reparieren. 

B. Undichtigkeit an der 
Wellenabdichtung. 

a) Wellenabdichtung defekt. Wellenabdichtung auswechseln. 

9. Geräusche. a) Kavitation in der Pumpe. Saugseitigen Flüssigkeitsstand überprüfen. 

b) Pumpe wegen falscher Höhenstellung der 
Pumpenwelle schwergängig. 

Höhenstellung der Pumpenwelle korrigieren. 

c) Frequenzumrichterbetrieb. Siehe Abschnitt 7.1 Frequenzumrichterbetrieb. 

14. Entsorgung 
Dieses Produkt sowie Teile davon müssen umweltgerecht ent- 

sorgt werden: 

1. Hierfür sollten die örtlichen öffentlichen oder privaten Entsor- 
gungsgesellschaften in Anspruch genommen werden. 

2. Falls eine solche Organisation nicht vorhanden ist, oder die 
Annahme der im Produkt verwendeten Werkstoffe verweigert 
wird, kann das Produkt oder eventuelle umweltgefährdende 
Werkstoffe an die nächste GRUNDFOS Gesellschaft oder 
Werkstatt geliefert werden. 

Technische Änderungen vorbehalten. 
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Avant de commencer l'installation de la pompe, vous 
devez lire attentivement cette notice d'installation et 
d'entretien. L'installation et le fonctionnement doi- 
vent respecter les réglementations locales et les 
bons usages. 

1. Manutention 
Les moteurs des pompes CR, CRI, CRN 1, 3, 5 et 
CR, CRN 8, 16 sont équipés d'anneaux de levage qui 
ne doivent pas être utilisés pour soulever la pompe 
entière. 

Lorsque la pompe entière doit être soulevée, suivre les indica- 
tions suivantes: 

Les pompes CR, CRI, CRN 1, 3, 5 et CR, CRN 8, 16 équipées 
de moteurs GRUNDFOS MG doivent être soulevées par la 
tête de pompe par des courroies ou dispositifs similaires. 
Les pompes CR, CRN 32, 45, 64 et 90 équipées de moteurs 
GRUNDFOS MG de puissances inférieures ou égales à 11 kW 
doivent être soulevées par les anneaux montés en tête de 
pompe. 

Les pompes CR, CRN 32, 45, 64 et 90 équipées de moteurs 
Siemens de puissances égales ou supérieures à 15 kW doi- 
vent être soulevées par les dispositifs de levage montés sur le 
moteur. 

Pour d'autres marques de moteurs non cités ci- dessus, il est 
recommandé de soulever la pompe par le haut au moyen de 
courroies. 

22 

2. Dénomination 

2.1 Clé typologique des CR, CRI, CRN 1, 3 et 5 

Exemple CR 3 - 10 

Gamme: CR, CRI, CRN 

Débit nominal en m3 /h 

Nombre de roues 

Code pour la version de pompe 

X- X- X- 

Code pour le raccordement à la tuyauterie 

Code pour les matériaux 

Code pour les pièces en caoutchouc de la pompe 

X- 

Code pour la garniture mécanique 

XXXX 

2.2 Clé typologique des CR, CRN 8 et 16 

Exemple 

Gamme: CR, CRN 

Débit nominal en m3 /h 

Nombre d'étages x 10 

CR8 -20/ 2 -X- 

Nombre de roues (uniquement indiqué lors- 
que le nombre de roues de la pompe est infé- 
rieur au nombre de chambres) 

Code pour la version de pompe 

Code pour le raccordement à la tuyauterie 

X- 

Code pour les matériaux 

X- XXXX 

Code pour la garniture mécanique et les pièces en caoutch 
de la pompe 

ouc 

2.3 Clé typologique des CR, CRN 32, 45, 64 et 90 

Exemple SCR 32 -2 -1 - X- X- X- X- XXXX 

Gamme: CR, CRN 

Débit nominal en m3 /h 

Nombre d'étages 

Nombre de roues de diamètre réduit 

Code pour la version de pompe 

Code pour le raccordement à la tuyauterie 

Code pour les matériaux 

Code pour les pièces en caoutchouc de la pompe 

Code pour la garniture mécanique 

3. Applications 

Les pompes centrifuges multicellulaires in -line GRUNDFOS, 
types CR, CRI et CRN, sont conçues pour beaucoup d'applica- 
tions: 

Liquides pompés 
Liquides clairs, non explosifs, ne contenant pas de particules soli- 
des ou fibreuses. Le liquide ne doit pas attaquer chimiquement 
les matériaux de la pompe. 

Dans le cas du pompage de liquides d'une densité et /ou d'une 
viscosité supérieure à celle de l'eau, des moteurs d'une puis- 
sance plus grande doivent, si nécessaire, être utilisés. 

CR, CRI, CRN 

Pour le transfert de liquide, la circulation et la surpression de li- 
quides propres chaudes ou froides. 

CRN 

Dans les installations qui nécessitent que toutes les pièces en 
contact avec le liquide soient en acier inoxydable de haute qua- 
lité, il convient d'utiliser le type de pompe CRN. 
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4. Caractéristiques techniques 

4.1 Température ambiante 
+40 °C maxi. 

Si la température ambiante dépasse +40 °C, ou si le moteur est, 
situé à 1000 métres en dessous du niveau de la mer, la puis- 
sance moteur (P2) doit être réduite à cause de la faible densité et 
par conséquent un faible refroidissement de l'air. Dans ces cas, il 

peut être nécessaire d'utiliser un moteur avec une puissance no- 
minale supérieure. 

Fig. 1 

P2 
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90 
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t [CC] 

i i 
1000 2250 3500 m 

Exemple: 

La figure 1 montre que P2 doit être réduite à 88% lorsque la 

pompe est installée à 3500 mètres en dessus du niveau de la 
mer. A température ambiante de 70 °C, P2 doit être 'réduite à 78% 
de la puissance nominale. 

4.2 Température du liquide 
Voir fig. A, page 79, qui indique la relation entre la température 
du liquide et la pression de fonctionnement maximale autorisée. 

Nota: L'indication de la pression de fonctionnement maximale 
autorisée et la plage de températures du liquide concerne uni- 

quement la pompe. 

4.3 Pression de fonctionnement maximale autorisée et 
température du liquide pour la garniture mécani- 
que 

Fig. 2 

CR, CRI, CRN 1, 3 et 5: 
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Fig. 3 

CR, CRN 8 et 16: 
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Fig. 4 

CR, CRN 32, 45, 64 et 90: 
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4.4 Pression minimale d'entrée 
Fig. 5 

Hf 

ll 

Pb 

_ Hv 

NPSH 

La hauteur d'aspiration maximale "H" en mCE peut être calculée 
comme suit: 

H=pbx10,2-NPSH-Ht-Hv-Hs 
Pb = Pression barométrique mesurée en bar 

(la pression barométrique peut éventuellement être 
fixée à 1 bar). 
Dans des systèmes fermés, pb indique la pression du 

système mesurée en bar. 

NPSH = Net Positive Suction Head (hauteur d'aspiration re- 
quise) en mCE 
(lue sur la courbe de NPSH, page 78, au débit maxi- 
mal que débitera la pompe). 

Hf = Perte de charge dans la tuyauterie d'aspiration en 
mCE au débit maximal que débitera la pompe. 

Hv = Pression de vapeur en mCE, voir fig. E, page 82, où 

tm = température du liquide. 

Hs = Marge de sécurité = 0,5 mCE au minimum. 

Si la valeur "H" calculée est positive, la pompe peut fonctionner 
avec une hauteur d'aspiration maximale de "H" mCE. 

Si la valeur "H" calculée est négative, une pression d'entrée d'au 
minimum "H" mCE est requise. La valeur "H" calculée doit être 
présente lors du fonctionnement. 

Exemple: 

Pb = 1 bar. 
Type de pompe: CR 16, 50 Hz. 
Débit: 16 m3 /h. 
NPSH (lue page 78): 1,5 mCE. 
Hf = 3,0 mCE. 
Température du liquide: +60 °C. 
Hv (lue fig. E, page 82): 2,1 mCE. 

H = pb x 10,2 - NPSH - Ht - Hv - Hs [mCE]. 

H = 1 x 10,2 - 1,5 - 3,0 - 2,1 - 0,5 = 3,1 mCE. 

C'est -à -dire que la pompe peut travailler avec une hauteur d'aspi- 
ration maximale de 3,1 mCE lors du fonctionnement. 

Pression requise en bar: 3,1 x 0,0981 = 0,30 bar. 
Pression requise en kPa: 3,1 x 9,81 = 30,4 kPa. 
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4.5 Pression maximale d'entrée 5. Installation 
La fig. B, page 80, montre la pression d'entrée maximale autori- 
sée. Cependant la pression d'entrée réelle + la pression lorsque 
la pompe fonctionne à vanne fermée doivent toujours être infé- 
rieures à la `pression de fonctionnement maximale autorisée ". 

Les pompes sont testées à des pressions de 1,5 fois supérieures 
aux valeurs indiquées dans la fig. B, page 80. 

4.6 Débit minimal 
A cause du risque de surchauffe, la pompe ne devra pas être uti- 
lisée à débit inférieur au débit nominal mini. 
La courbe ci- dessous indique le débit mini en pourcentage du dé- 
bit nominal en fonction de la température du liquide. 

- - - -= air -cooled top. 

Fig. 6. 

Qmin 
[%] 

30 

20 

10 

o 

40 60 80 100 120 140 160 180 t[ C] 

Nota: La pompe ne doit jamais tourner avec la vanne de refoule- 
ment fermée. 

4.7 Caractéristiques électriques 
Voir plaque signalétique du moteur. 

4.8 Marche /arrdt 
Moteurs inférieurs 
à 4 kW: Au maximum 100 démarrages par heure. 
Autres moteurs: Au maximum 20 démarrages par heure. 

4.9 Dimensions et poids 
Dimensions: Voir fig. C, page 81. 

Poids: Voir l'étiquette sur l'emballage. 

4.10 Niveau sonore 
Voir fig. D, page 82. 
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Lors de l'installation de la pompe, suivre avec attention la procé- 
dure décrite ci- dessous afin d'éviter d'endommager la pompe. 

Etape Action 

1 

g 
m 

0 
N 

Les flèches sur le pied de la 
pompe indiquent le sens de 
circulation du liquide. 

O 
1- 

2 

I g a 4 x 0 

La page 81 indique: 

l'entraxe de la pompe, 

les dimensions du pied de 
pompe, 

les raccordements à la 

tuyauterie et 

le diamètre et la position 
orifices des boulons de 

fixation. 

I---- I ,t* *-. g 
L, 

M 

,, 
L2 B2 `° 

Ñ 

des 
1- 

3 

im, ° 
11 Ñ 

S ö 
2 

La pompe peut être installée à 

la verticale ou à l'horizontale. 
. S'assurer que le refroidisse- 
ment du moteur est suffisant. 
Ne jamais installer la pompe, 
le moteur en bas. 

Io 01 

4 

. MOI., 

mi 

> 111.10111 IL 

5 

I- 

D'éventuels bruits de la 

pompe peuvent être amortis 
en installant des compensa- 
teurs de chaque côté de la 

pompe et en installant la 

pompe sur un support qui 
amortit les vibrations. 
Il est recommandé d'installer 
des vannes d'isolement de 
chaque côté de la pompe pour 
éviter de devoir vidanger toute 
l'installation en cas d'entre- 
tien, de réparation ou de rem - 
placement de la pompe. 
La pompe doit toujours être 
protégée contre un éventuel 
reflux à l'aide d'un clapet anti- 
retour (clapet de pied) 

5 

g Monter les tuyauteries de ma- 
nière à éviter les poches d'air, 
surtout du côté aspiration. 

g 
el el 

E, , J N 
O 
m 
H 

6 

_' 
I 

° jrL 

Dans les installations qui pré- 
sentent: 

une tuyauterie de refoule - 
ment descendante, 

le risque d'effet de syphon, 

une protection contre le re- 
flux de liquides pollués, 

il convient d'installer uhe sou- 
pape de décharge près de la 
pompe. 

° 
0 
m 
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6. Connexions électriques 
Les connexions électriques doivent être réalisées par un électri- 
cien agréé conformément aux normes et réglementations électri- 
ques locales en vigueur. 

La tension d'alimentation doit être coupée avant de 

retirer le couvercle de la boîte à bornes et avant tout 
démontage de la pompe. 

La pompe doit être connectée à un interrupteur prin- 
cipal externe avec un intervalle isolant de 3 mm mini 

entre chaque pôle. 

Vérifier que la tension secteur et la fréquence correspondent aux 
valeurs indiquées sur la plaque signalétique du moteur. 

Les moteurs GRUNDFOS monophasés sont dotés d'une protec- 
tion thermique incorporée, aucune autre protection du moteur 
n'est donc nécessaire. 

Les moteurs triphasés doivent être raccordés à un disjoncteur. 

La position de la boite à bornes peut être modifiée par pas de 

90° 

1. Si nécessaire, déposer les écrans de protection de l'accouple- 
ment. Ne pas démonter l'accouplement. 

2. Déposer les boulons maintenant la pompe et le moteur. 

3. Tourner le moteur jusqu'à la position désirée. 

4. Fixer à nouveau le moteur sur la pompe. 

5. Remettre les écrans de protection. 

Le raccordement électrique doit être réalisé comme le montre le 

schéma placé dans le couvercle de la boîte à bornes. 

6.1 Fonctionnement avec un convertisseur de fré- 
quences 

Moteurs livrés par GRUNDFOS: 

Tous les moteurs triphasés livrés par GRUNDFOS peuvent être 
connectés à un convertisseur de fréquences. 

Certains modèles de convertisseurs de fréquences peuvent pro- . ivoquer 
une élévation du niveau sonore du moteur. De plus, le 

moteur peut être soumis à des crêtes de tension nuisiblés. 

Nota: Les moteurs GRUNDFOS type MG 71 et MG 80 ainsi que 
MG 90 (1,5 kW, 2 pôles) alimentés jusqu'en 440 V inclus (voir 
plaque signalétique du moteur) doivent être protégés en amont 
contre les crêtes de tension supérieures à 650 V (valeur maxi- 
male). 

Il est recommandé de protéger les autres moteurs contre les crê- 
tes de tension supérieures à 850 V. 

Il est possible de remédier aux perturbations mentionnées ci -des- 

sus, telles que l'augmentation des émissions sonores'et les crê- 
tes de tension, en installant un filtre LC entre le convertisseur de 

fréquences et le moteur. 

Pour plus d'informations, prière de contacter le fournisseur du 

convertisseur de fréquences et du moteur. 

Autres marques de moteur que celles livrées par'GRUND- 
FOS: 

Prière de contacter GRUNDFOS ou le fabricant du moteur. 

7. Mise en route 
Nota: Ne jamais mettre en route la pompe avant qu'elle ne soit 
amorcée et purgée. 

Faire attention à l'orientation de l'orifice de purge de 

manière à ce que le liquide s'échappant ne blesse 
personne et n'endommage pas le moteur ou d'autres 
composants. 
Faire très attention notamment dans les installations 
à liquide chaud. 

Suivre les instructions de la page 4. 

CR, CRI, CRN 1 à 5, 

CR,CRN8et16: 
Dans le cas de ces pompes, ouvrir la soupape by -pass au mo- 

ment du démarrage peut présenter un avantage. La soupape by- 
pass relie les côtés aspiration et refoulement de la pompe ce qui 
facilite l'amorçage. Une fois le fonctionnement stable obtenu, la 

soupape by -pass peut être refermée. En cas de pompage d'eau 
très riche en air, il peut être avantageux que la soupape by -pass 
reste ouverte. 

Fig. 7 

8. Maintenance 

Avant toute intervention sur la pompe, assurez -vous 
qu'elle n'est pas sous tension et qu'elle ne risque pas 
de se mettre accidentellement en marche. 

Les paliers et la garniture mécanique de la pompe ne nécessitent 
pas d'entretien. 

Si la pompe est vidangée pour une période d'arrêt assez longue, 
retirer un des écrans de protection afin d'injecter deux ou trois 
gouttes d'huile de silicone sur l'arbre entre la tête de pompe et 

l'accouplement. Cela empêchera que les surfaces d'étanchéité 
de la garniture mécanique restent collées. 

Paliers du moteur: 

Les moteurs qui ne sont pas équipés de graisseurs ne nécessi- 
tent pas d'entretien. 

Les moteurs équipés de graisseurs doivent être lubrifiés avec 
une huile haute température à base de lithium; voir notice d'ins- 

tructions sur le capot du ventilateur. 

En cas de fonctionnement saisonnier (le moteur est hors service 
plus de 6 mois dans l'année), il est recommandé de graisser le 

moteur lorsque la pompe est mise hors service. 
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9. Protection contre le gel 
Les pompes qui ne sont pas en service pendant les périodes de 
gel doivent être vidangées. 

Vidanger la pompe en desserrant la vis de purge placée sur la 
tête de pompe et en enlevant le bouchon de vidange du pied de 
pompe. 

Faire attention à l'orientation de l'orifice de purge de 
manière à ce que le liquide s'échappant ne blesse 
personne et n'endommage pas le moteur ou d'autres 
composants. 
Faire très attention notamment dans les installations 
à liquide chaud. 

Ne pas serrer /installer la vis de purge et le bouchon de vidange 
avant de remettre la pompe en service. 

CR, CRI, CRN 1 à 5, 

CR, CRN 8 et 16: 

Avant de mettre le bouchon de vidange dans le pied de pompe, 
tourner la soupape by -pass vers la position arrêt, voir fig. 7. 

Monter ensuite le bouchon de vidange en serrant le grand écrou 
puis en serrant la soupape by -pass. 

10. Service 
Nota: Si une pompe a été utilisée avec des liquides nuisibles 
pour la santé ou toxiques, la pompe sera considérée comme con- 
taminée. 

Pour toute intervention de service après -vente par GRUNDFOS, 
il faut contacter la société en fournissant des détails sur le liquide 
pompé, etc., avant de retourner la pompe. Dans le cas contraire, 
GRUNDFOS peut refuser la pompe dans son service après - 
vente. 
Les frais de réexpédition de la pompe restent à la charge du 
client. 

Dans toute démarche de service après- vente, quel que soit l'en- 
droit, il faut toujours préciser de façon détaillée le liquide pompé 
dans le cas où la pompe aurait été utilisée pour des liquides nui- 
sibles pour la santé ou toxiques. 

10.1 Kits de maintenance 
Kits de maintenance pour CR, CRI et CRN, voir 
www.grundfos.com (WebGOLD), WinCAPS ou Service Kit 
Catalogue. 

11. Réglage de l'accouplement 
Pour le réglage de l'accouplement des CR, CRI, CRN 1 à 5, voir 
fig. F, page 83. 

Pour le réglage de l'accouplement des CR, CRN 8 et 16, voir fig. 
G, page 84. 

Pour le réglage de l'accouplement des CR, CRN 32 à 90, voir fig. 
H, page 85. 
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12. Recherche des pannes 

Avant de démonter le couvercle de la boîte à bornes et avant tout démontage de la pompe, s'assurer que l'alimentation élec- 
trique a été coupée et que la pompe ne risque pas d'être remise accidentellement sous tension. 

Panne Cause Remède 

1. Le moteur ne réagit 
pas au démarrage. 

a) La tension d'alimentation est coupée. Raccorder la tension d'alimentation. 

b) Les fusibles ont sauté. Remplacer les fusibles. 

c) Le disjoncteur du moteur est déclenché. Réenclencher le disjoncteur du moteur. 

d) La protection thermique a declenché. Réactiver la protection thermique. 

e) Les contacts ou la bobine magnétique du dis- 
joncteur du moteur sont défectueux. 

Remplacer les contacts du disjoncteur du moteur. 

f) Le circuit du courant de commande est défec- 
tueux. 

Réparer le circuit du courant de commande. 

g) Le moteur est défectueux. Remplacer le moteur. 

2. Le disjoncteur du mo- 
teur est déclenché (il 

déclenche immédiate- 
ment après la remise 
sous tension). 

a) Un fusible /fusible automatique a été mis hors 
circuit. 

Réenclencher le fusible. 

b) Les contacts du disjoncteuridu moteur sont dé- 
fectueux. 

Remplacer les contacts du disjoncteur du moteur. 

c) Une connexion de câble est desserrée ou dé- 
fectueuse. 

Fixer ou remplacer la connexion de câble. 

d) Les enroulements du moteur sont défectueux. Remplacer le moteur. 

e) La pompe est bloquée mécaniquement. Retirer le blocage mécanique de la pompe. 

f) Le niveau de réglage du déclencheur est trop 
faible. 

Régler correctement le disjoncteur du moteur. 

3. Le disjoncteur du mo- 
teur déclenche pério- 
diquement. 

a) Le niveau de réglage du déclencheur est trop 
faible. 

Régler correctement le disjoncteur du moteur. 

b) La tension du réseau est périodiquement trop 
faible. 

Vérifier la tension d'alimentation. 

4. Le disjoncteur du mo- 
teur n'est pas déclen- 
ché mais la pompe ne 

fonctionne pas. 

a) Vérifier 1 a), b), d), e) et f): 

. 

5. Le débit d'eau de la 
pompe n'est pas régu- 
lier. 

a) La pression d'entrée de la pompe est trop fai- 
ble (cavitation). 

Vérifier les conditions d'entrée de la pompe. 

b) La túyauterie d'aspiration /la pompe est partiel- 
lement bloquée par des impuretés. 

Nettoyer la pompe ou la tuyauterie d'aspiration. 

c) La pompe aspire de l'air. Vérifier les conditions d'entrée de la pompe. 

6. La pompe tourne mais 
ne débite pas d'eau. 

a) La tuyauterie d'aspiration /la pompe est blo- 

quée par des impuretés. 
Nettoyer la pompe ou la tuyauterie d'aspiration. 

b) Le clapet de pied /anti- retour est bloqué en po- 

sition fermée. 
Réparer le clapet de pied /anti- retour. 

c) La tuyauterie d'aspiration fuit. Réparer la tuyauterie d'aspiration. 

d) Présence d'air dans la tuyauterie d'aspiration 
ou dans la pompe. 

Vérifier les conditions d'entrée de la pompe. 

e) Le sens de rotation du moteur est incorrect. Inverser le sens de rotation du moteur. 

7. La pompe marche à 

l'envers lorsqu'elle est 
arrêtée. 

a) Fuite dans la tuyauterie d'aspiration. Réparer la tuyauterie d'aspiration. 

b) Le clapet de pied /anti- retour est défectueux. Réparer le clapet de pied /anti- retour. 

8. Fuite au niveau de la 
garniture mécanique. 

a) La garniture mécanique est défectueuse. Remplacer la garniture mécanique. 

9. Bruit. a) Phénomène de cavitation. Vérifier les conditions d'entrée de la pompe. 

b) La pompe ne tourne pas librement (résistance 
de frottement) du fait que l'arbre de la pompe 
est à une hauteur incorrecte. 

Ajuster l'arbre de la pompe. 

c) Fonctionnement avec un convertisseur de fré- 
quences. 

Voir chapitre 6.1 Fonctionnement avec un conver- 
tisseur de fréquences. 

4,13. Dispositions 
Dispositions relatives à l'utilisation du produit et de ses compo- 
sants: 

1. Utiliser un service local public ou privé d'assainissement. 

2. Si aucun service d'assainissement n'est compétent pour le 

type de matériel, veuillez renvoyer le produit à GRUNDFOS 
ou un centre de réparation agréé. 

Nous nous réservons tout droit de modifications. 
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Prima di iniziare le procedure di installazione, leg- 
gere attentamente le presenti istruzioni di installa- 
zione e funzionamento. Per il corretto montaggio e 

funzionamento della pompa, rispettare anche le di- 
sposizioni locali e la pratica della regola d'arte. 

1. Movimentazione 

I motori delle pompe CR, CRI, CRN 1, 3, 5 e CR, 
CRN 8, 16 sono forniti di un golfare che non deve es- 
sere usato per sollevare l'intera elettropompa. 

Quando deve essere sollevata la pompa completa di motore biso- 
gna osservare quanto segue: 

Le pompe CR, CRI, CRN 1, 3, 5 e CR, CRN 8, 16 equipag- 
giate con motore MG devono essere sollevate dalla testa 
pompa tramite una cinghia. 

Le pompe CR, CRN 32, 45, 64 e 90 equipaggiate con motore 
MG fino a 11 kW (incluso) devono essere sollevate tramite il 

golfare inserito sulla testa pompa. 

Le pompe CR, CRN 32, 45, 64 e 90 equipaggiate con motore 
Siemens da 15 kW in su devono essere sollevate tramite 
un'apposito dispositivo di sollevamento inserito nel motore. 

Per tutti gli altri motori non mensionati è raccomandabile solle- 
vare la pompa tramite una cinghia posta intorno alla testa 
pompa. 
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2. Sigla tipo 

2.1 Codice pompa per CR, CRI, CRN 1, 3 e 5 

Esempio 

Pompa tipo: CR, CRI, CRN 

Portata nominale in m3 /h 

Numero di giranti 

ICR3- 10 

Codice della versione pompa 

X- X- X- 

Codice del tipo di attacchi 

Codice dei materiali 

Codice delle parti in gomma della pompa 

X- 

Codice della tenuta meccanica 

XXXX 

2.2 Codice pompa per CR, CRN 8 e 16 

Esempio CR8 -20/ 
Pompa tipo: CR, CRN 

Portata nominale in m3 /h 

Numero di stadi x 10 

2 -X- 

Numero di giranti (usato solo se la pompa ha 
meno giranti che camere) 

Codice della versione pompa 

Codice del tipo di attacchi 

X- 

Codice dei materiali 

X- 

Codice della tenuta meccanica e delle parti in gomma dell 
pompa 

XXXX 

a 

2.3 Codice pompa per CR, CRN 32, 45, 64 e 90 

Esempio 
1 

CR 32- 2 -1 - X- X- X- X- XXXX 

Pompa tipo: CR, CRN 

Portata nominale in m3 /h 

Numero di stadi 

Numero di giranti con diametro ridotto 

Codice della versione pompa 

Codice del tipo di attacchi 

Codice dei materiali 

Codice delle parti in gomma della pompa 

Codice della tenuta meccanica 

3. Applicazioni 
Le pompe centrifughe multistadio in linea GRUNDFOS di tipo CR, 
CRI e CRN sono utilizzabili in un vasto numero di applicazioni. 

Liquidi pompati 

Liquidi puliti, non esplosivi, privi di particelle solide o fibre. II li- 
quido non deve aggredire chimicamente i materiali della pompa. 

In presenza di liquidi con densità o viscosità superiori a quelle 
dell'acqua, si dovranno utilizzare motori di potenza proporzional- 
mente superiore. 

CR, CRI, CRN 

Per il trasferimento di liquidi, la circolazione e la pressurizzazione 
di liquidi puliti caldi o freddi. 

CRN 

In sistemi in cui tutte le parti a contatto con il liquido devono es- 
sere in acciaio inox, si devono usare pompe CRN. 
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4. Dati tecnici 

4.1 Temperatura ambiente 
Massimo + 40 °C. 

Se la temperatura ambiente supera +40 °C, o se il motore è posto 
a 1000 metri sopra il livello del mare, la potenza P2 del motore ne 
risulta ridotta come riportato in tabella a causa della bassa den- 
ità e conseguentemente il basso effetto del raffreddamento 

dell'aria. In alcuni casi, può essere necessario usare un motore 
con potenza maggiore. 

Fig. 1 
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Esempio: 

La figura 1 mostra the P2 deve essere ridotta all'88% quando la 

pompa è installata a 3500 metro sopra il livello del mare. Con una 
temperatura di 70 °C, P2 deve essere ridotta al 78% della po- 
tenza nominale 

4.2 Temperatura del liquido 
Vedere la fig. A a pag. 79, che indica il rapporto fra la tempera- 
tura del liquido e la pressione d'esercizio massima consentita. 

Nota: Gli intervalli della pressione d'esercizio massima consen- 
tita e della temperatura del liquido valgono solo per la pompa. 

04.3 Massima pressione di esercizio consentita e 

temperatura del liquido per la tenuta meccanica 

Fig. 2 

CR, CRI, CRN 1, 3 e 5: 
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CR, CRNSe16: 
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Fig. 4 

CR, CRN 32, 45, 64 e 90: 
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4.4 Pressione minima in aspirazione 
Fig. 5 

Hf 

Pb 

v 
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L'altezza massima di aspirazione "H" in m (metri) può essere cal- 
colata come segue: 

H = pb x 10,2 -NPSH- Hf -H -H9 

Pb = Pressione barometrica in bar 
(la pressione barometrica può essere impostata a 

1 bar). 
Nei sistemi chiusi, pb indica la pressione di sistema in 

bar. 

NPSH = "Net positive suction head" in m 

(da ricavare dalla curva NPSH a pagina 78 con riferi- 
mento al valore massimo della portata della pompa in 

esame). 

Hf = Perdita di carico nel collettore di aspirazione espresso 
in m, alla portata massima della pompa. 

Hv = Pressione del vapore in m, vedere la fig. E a pagina 
82. tm = temperatura del liquido. 

Hs = Margine di sicurezza minimo: 0,5 m. 

Se il risultato del calcolo è un valore di "H" positivo, la pompa può 
funzionare con un'altezza di aspirazione pari a massimo "H" m. 

Se invece il valore "H" calcolato è negativo, occorre una pres- 
sione in aspirazione di almeno "H" m. Anche durante il funziona- 
mento deve essere presente una pressione uguale al valore "H" 

calcolato. 

Esempio: 

pb = 1 bar. 
Tipo di pompa: CR 16, 50 Hz. 

Portata: 16 m3 /h. 
NPSH (da pag. 78): 1,5 m. 

Hf = 3,0 m. 
Temperatura del liquido: +60 °C. 
Hv (dalla fig. E, a pag. 82): 2,1 m. 

H = pb x 10,2 - NPSH - Hf- H- H9[mt]. 

H = 1 x 10,2 - 1,5 - 3,0 - 2,1 - 0,5 = 3,1 m. 

Ciò significa che la pompa può funzionare ad un'altezza di aspi- 
razione massima di 3,1 m. 

Pressione calcolata in bar: 3,1 x 0,0981 = 0,30 bar. 

Pressione calcolata in kPa: 3,1 x 9,81 = 30,4 kPa. 
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4.5 Pressione massima in aspirazione 
La fig. B a pagina 80, mostra la pressione massima consentita in 

aspirazione. Tuttavia la somma della pressione effettiva in in- 
gresso e della pressione erogata dalla pompa a bocca chiusa, 
deve sempre essere inferiore al valore della "massima pressione 
di esercizio consentita ". 

Le pompe sono testate a una pressione maggiore di 1,5 volte 
rispetto il valore citato nella figura B a pagina 80. 

4.6 Portata nominale minima 
A causa del rischio di surriscaldamento la pompa non deve fun- 
zionare sotto il livello minimo di portata nominale. 
La curva sottostante mostra la portata minima come percentuale 
della portata nominale in relatizione alla temperatura del liquido. 

- - - -= air -cooled top. 

Fig. 6 
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Nota: La pompa non deve funzionare mai con la valvola di man- 
data chiusa. 

4.7 Dati elettrici 
Vedere la targa dati del motore. 

4.8 Frequenza di avviamenti e arresti 
Motori fino a 4 kW: Massimo 100 volte all'ora. 
Altri motori: Massimo 20 volte all'ora. 

4:9 Misure e pesi 
Misure: Vedere la fig. C a pagina 81. 

Pesi: Vedere l'etichetta sull'imballaggio. 

4.10 Livello di rumorosità 
Vedere la fig. D á pagina 82. 
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5. Installazione 
Quando si installa la pompa seguire la procedura descritta qui 
sotto in modo da evitare danneggiamento alla pompa stessa. 

Fase Azione 

1 

o 
o 

ô 
o 
o 
m 

Le frecce impresse sulla base 
della pompa mostrano la dire - 
zione di flusso del liquido at- 
traverso la pompa. b 

1- 

2 

I Ì7 
1111111111 

'I i J ltts 4 x o 

La pagina 81 mostra: 

la lunghezza da bocca a 

bocca 

la dimensioni della base 

i collegamenti della tuba- 
zione e 

il diametro e la posizione 
delle sedi dei tiranti di fon - 
dazione. 

B, ; 
Ñ 

B2 

S 
m 
I- 

3 

iMl o o _ 
S 

E, 
I- 
I- 

La pompa può essere instal- 
lata in orizzontale o in verti - 
cale. Verificare che una 
quantità adeguata di aria di 

raffreddamento giunga alla 
ventola del motore. Tuttavia il 

motore non deve scendere 
mai sotto il piano orizzontale. 

1:Ei _,g) LOI I 

4 

III 

..Iel,' > *lei 11" 

0 
0 
o 
b 
ó 
I- 

Per ridurre al minimo il ru- 
more, si consiglia di montare 
giunti antivibranti su entrambi 
i lati della pompa e dispositivi 
antivibranti fra fondazione e 

pompa. 
Le valvole di intercettazione 
devono essere installate a 

monte e a valle della pompa 
per evitare di svuotare l'im- 
pianto qualora la pompa 
debba essere riparata, pulita 
o sostituita. 
La pompa deve sempre es- 
sere protetta dal riflusso per 
mezzo di una valvola di rite- 
gno (valvola di fondo). 

5 

o o 
Installare i tubi in modo da 
evitare sacche d'aria, special - 
mente sul lato di aspirazione 
della pompa. 

M 

:1 

u - r 5 
0 
m 
1- 

6 
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IV 

F3 

In caso di installazioni in cui 

il tubo di scarico abbia una 
pendenza a scendere par - 
tendo dalla pompa, 

esiste rischio di effetto si- 
fone, 

nonché in installazioni che 
devono essere protette dal 
riflusso di liquidi sporchi, 

installare una valvola del 
vuoto in prossimità della 
pompa. 

o 
E, 

1- 
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6. Collegamenti elettrici 
I collegamenti elettrici devono essere effettuati da un elettricista . 

autorizzato secondo la vigente normativa. 

Prima di rimuovere il coperchio della morsettiera e di 

effettuare rimozioni / smontaggi della pompa, accer- 
tarsi che l'alimentazione elettrica sia scollegata. 

La pompa deve essere collegata ad un interruttore di 

rete esterno con una distanza minima fra i contatti di 

3 mm su tutti i poli. 

La tensione e la frequenza di funzionamento sono riportate sulla 
targa dati del motore. Verificare che il motore sia adatto al tipo di 

alimentazione elettrica utilizzata. 

I motori GRUNDFOS monofase sono dotati di un interruttore ter- 
mico e non richiedono ulteriori protezioni motore. 

I motori trifase devono essere collegati ad un motoavviatore. 

Al fine di ottimizzare l'installazione della pompa, il motore può es- 
sere ruotato attorno al proprio asse a passi di 90 °. 

1. Se necessario, rimuovere le griglie coprigiunto. Non rimuovere 
il giunto di accoppiamento. 

2. Rimuovere i bulloni che assemblano il motore alla pompa. 

3. Ruotare il motore nella posizione desiderata. 

4. Reinserire e serrare i bulloni. 

5. Reinstallare le griglie di protezione. 

I collegamenti elettrici devono essere effettuati secondo lo 

schema riportato all'interno della morsettiera. 

6.1 Funzionamento con convertitore di frequenza 

Motori forniti da GRUNDFOS: 

Tutti i motori trifase forniti da GRUNDFOS possono essere colle- 
gati ad un convertitore di frequenza. 

L'uso di certi convertitori di frequenza potrebbe causare l'au- 
mento di rumorosità del motore. Oltre a ciò può esporre il motore 
a dannosi picchi di tensione. ota: I motori GRUNDFOS tipo MG 71, MG 80 ed MG 90 

-(1,5 kW, 2 poli), tutti per tensioni di alimentazione fino a 440 V 
(vedere targa dati motore), devono essere protetti contro picchi di 

tensione ai morsetti superiore a 650 V (valore di picco). 

Si raccomanda di proteggere tutti gli altri motori contro picchi di 

tensione superiori a 850 V. 

I disturbi suddetti, vale a dire aumento della rumorosità e picchi di 

tensione, possono essere eliminati inserendo un filtro LC fra con- 
vertitore e motore. 

Per ulteriori informazioni, contattare il fornitore del motore o del 
convertitore. 

Motori di marca diversa da quelli forniti da GRUNDFOS: 

Contattare la GRUNDFOS o i costruttori dei motori. 

7. Avviamento 
Nota: Non avviare la pompa senza averla riempita di liquido e 

aver sfiatato l'aria. 

Fare attenzione alla direzione del foro di sfiato e ac- 
certarsi che l'acqua in uscita non possa causare le- 

sioni alle persone o danni al motore o ad altri compo- 
nenti. 
In particolare negli impianti ad acqua calda, evitare il 

rischio di lesioni alle persone. 

Seguire le istruzioni a pagina 4. 

CR, CRI, CRN 1 a 5, 

CR, CRN 8 e 16: 

Per queste pompe si consiglia di aprire la valvola di by -pass du- 
rante l'avviamento. La valvola di by -pass collega i lati di aspira- 
zione e di scarico della pompa, facilitando la procedura di 

riempimento. Quando il funzionamento è stabile, questa valvola 
può essere chiusa. Quando si pompano liquidi contenenti aria, si 

consiglia di lasciare aperta la valvola di by -pass. 

Fig. 7 

8. Manutenzione 

Prima di iniziare il lavorare sulla pompa, verificare 
che l'alimentazione sia stata disinserita e non possa 
essere riattivata accidentalmente. 

I cuscinetti della pompa e la tenuta meccanica non richiedono 
manutenzione. 

Se la pompa viene svuotata prima di un lungo periodo di inatti- 
vità, togliere una delle griglie coprigiunto e iniettare poche gocce 
di olio di silicone sull'albero fra testa pompa e giunto per evitare 
l'incollaggio della tenuta meccanica. 

Cuscinetti motore: 

I motori non dotati di nipplo di ingrassaggio, non richiedono ma- 
nutenzione. 

I motori dotati di nipplo di ingrassaggio dovranno essere ingras- 
sati con grasso al litio per alte temperature, vedere le istruzioni 
sul coperchio della ventola. 

In caso di funzionamento stagionale (il motore è inattivo per oltre 
6 mesi l'anno), si consiglia di ingrassare il motore prima del peri- 

odo di fermo macchina. 
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9. Protezione contro il gelo 
Per evitare danni, le pompe inattive in periodo di gelo devono es- 
sere svuotate. 

A tale scopo aprire la vite di sfiato dell'aria sulla testa pompa e to- 
gliere il tappo di scarico alla base. 

Fare attenzione alla direzione del foro di sfiatò e ac- 
certarsi che l'acqua in uscita non possa causare le- 
sioni alle persone o danni al motore o ad altri compo- 
nenti. 
In particolare negli impianti ad acqua calda, evitare il 

rischio di lesioni alle persone. 

Non serrare la vite di sfiato e reinstallare il tappo di carico finché 
la pompa non verrà riutilizzata. 

CR, CRI, CRN 1 a 5, 

CR, CRN 8e 16: 

Prima di reinstallare il tappo di scarico nella base, avvitare la val- 
vola di by -pass fino alla posizione di fermo, vedere la fig. 7. 

Inserire il tappo di scarico stringendo il dado grande e di seguito 
serrare la valvola di by -pass. 

10. Assistenza 
Nota: Se la pompe é stata usata con liquido dannoso alla salute 
o tossico, la pompa sarà classificata come contaminata. 

Se viene richiesto a GRUNDFOS di riparare la pompa, GRUND- 
FOS può richiedere tutti i dettagli sul liquido pompato prima che 
la pompa sia inviata per riparazione. Altrimenti GRUNDFOS può 
rifiutarsi di accettare la pompa per riparazione. 

Eventuali costi di restituzione della pompa dovranno essere so- 
stenuti dall'utente. 

In ogni caso, per le operazioni di service, indipendentemente da 
chi le svolga, è sempre utile disporre dei dati riguardanti il liquido 
pompato, in particolare se nocivo o meno per la salute umana. 

10.1 Service Kit 
Per i Service Kit per CR, CRI e CRN, vedere 
www.grundfos.com (WebGOLD), WinCAPS o Service Kit 
Catalogue. 

11. Regolazione dei giunti di accoppiamento 
Per la regolazione dei giunti di accoppiamento nelle pompe 
CR, CRI, CRN 1 a 5, vedere la fig. F a pagina 83. 

Per la regolazione dei giunti di accoppiamento nelle pompe 
CR, CRN 8 e 16, vedere la fig. G a pagina 84. 

Per la regolazione dei giunti di accoppiamento nelle pompe 
CR, CRN 32 a 90, vedere la fig. H a pagina 85. 
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12. Tabella di ricerca guasti 

Prima di aprire il coperchio delle morsettiere e rimuovere /smontare la pompa, accertarsi che sia stata disattivata l'alimenta- 
zione elettrica e che non possa essere reinserita accidentalmente. 

Guasto Causa Soluzione 

1. II motore non fun- 
ziona all'avviamento. 

a) Mancanza di alimentazione. Collegare l'alimentazione. 

b) Fusibili bruciati. Sostituire i fusibili. 

c) Intervento del termico del motoavviatore. Riattivare la protezione motore. 

d) La protezione termica è intervenuta. Riattivare la protezione termica. 

e) I contatti del motoavviatore non conducono o la 

bobina è guasta. 
Sostituire i contatti o la bobina magnetica. 

f) II circuito di controllo è difettoso. Riparare il circuito di controllo. 

g) Motore difettoso. Sostituire il motore. 

2. La protezione termica 
del motoavviatore in- 
terviene immediata- 
mente quando si dà 
tensione. 

a) Un fusibile / interruttore automatico bruciato. Sostituire il fusibile. 

b) Guasto nei contatti del termico del motoavvia- 
tore. 

Sostituire i contatti del motoavviatore. 

c) Collegamento dei cavi lento o difettoso. Fissare o sostituire il collegamento dei cavi. 

d) Avvolgimento del motore difettoso. Sostituire il motore. 

e) Blocco meccanico della pompa. Eliminare il blocco meccanico della pompa. 

f) Taratura del relè termico troppo bassa. Tarare correttamente il motoavviatore. 

3. La protezione termica 
del motoavviatore in- 
terviene occasional- 
mente. 

a) Taratura del relè termico troppo bassa. Tarare correttamente il motoavviatore. 

b) Bassa tensione nei tempi di picco. Controllare l'alimentazione elettrica. 

4. La protezione termica 
del motoavviatore non 
è intervenuta ma la 

pompa non gira. 

a) Controllare 1 a), b), d), e) ed f). 

5. La portata della 
pompa non è co- 
stante. 

a) La pressione all'aspirazione è troppo bassa 
(cavitazione). 

Controllare le condizioni di aspirazione. 

b) Collettore di aspirazione / pompa parzialmente 

bloccati dalle impurità. 

Pulire la pompa o il collettore di aspirazione. 

c) La pompa aspira aria. Controllare le condizioni di aspirazione. 

6. La pompa gira ma non 

eroga acqua. 
a) Collettore di aspirazione / pompa parzialmente 

bloccati dalle impurità. 
Pulire la pompa o il collettore di aspirazione. 

b) Valvola di fondo o di ritegno bloccate in posi- 
zione chiusa. 

Riparare la valvola di fondo o di ritegno. 

c) Perdita nel collettore di aspirazione. Riparare il collettore di aspirazione. 

d) Aria nel collettore di aspirazione o nella pompa. Controllare le condizioni di aspirazione. 

e) II motore gira nel senso errato. Cambiare il senso di rotazione del motore. 

7. La pompa gira al con- 
trarlo allo spegni- 
mento. 

a) Perdita nel collettore di aspirazione. Riparare il collettore di aspirazione. 

b) Valvola di fondo o di ritegno difettosa. Riparare la valvola di fondo o di ritegno. 

8. Perdita nella tenuta 
meccanica. 

a) Tenuta meccanica difettosa. Sostituire la tenuta meccanica. 

9. Rumore. a) Cavitazione nella pompa. Controllare le condizioni di aspirazione. 

b) La pompa non ruota liberamente (resistenza 
all'attrito) a causa della scorretta posizione 
dell'albero. 

Regolare l'albero della pompa. 

c) Funzionamento del convertitore di frequenza. Vedere il paragrafo 6.1 Funzionamento con con- 
vertitore di frequenza. 

13. Smaltimento 
Lo smaltimento di questo prodotto, o di parte di esso, deve es- 
sere effettuato secondo le seguenti regole generali: 

1. Usare i sistemi locali, pubblici o privati, di raccolta dei rifiuti. 

In caso che tali sistemi non esistano o non possano smaltire 
tale materiale, allora inviare il rifiuto alla più vicina GRUND- 
FOS o officina di assistenza autorizzata. 

Soggetto a modifiche. 
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Antes de empezar con los procedimientos de instala- 
ción, deben leerse cuidadosamente estas instruccio- 
nes de instalación y funcionamiento, que deben 
también cumplir con la normativa local vigente. 

1. Manipulación 

Los motores de las bombas CR, CRI, CRN 1, 3, 5 y 
CR, CRN 8, 16 se suministran con argollas que no 
deben utilizarse para levantar toda la bomba. 

Cuando debe levantarse toda la bomba, observar lo siguiente: 

Las bombas CR, CRI, CRN 1, 3, 5 y CR, CRN 8, 16 con moto- 
res GRUNDFOS MG deben levantarse por el cabezal de la 
bomba mediante correas o similar. 

CR, CRN 32, 45, 64 y 90 con motores GRUNDFOS MG hasta 
11 kW inclusive deben levantarse mediante la argolla del ca- 
bezal de la bomba. 

CR, CRN 32, 45, 64 y 90 con motores Siemens de 15 kW y su- 
periores deben levantarse mediante los dispositivos de eleva- 
ción montados en el motor. 

Para motores de otras marcas no mencionadas arriba, se re- 
comienda levantar la bomba por el cabezal mediante correas. 
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2. Nomenclatura 

2.1 Nomenclatura para CR, CRI, CRN 1, 3 y 5 

Ejemplo CR3 - 10 

Gama de bomba: CR, CRI, CRN 

Caudal nominal en m3 /h 

Número de impulsores 

Código para versión de bomba 

X- X- X- 

Código para conexión de tubería 

Código para materiales 

Código para piezas en caucho de la bomba 

X - 

Código para cierre 

2.2 Nomenclatura para CR, CRN 8 y 16 

XXXX 

Ejemplo CR -20 / 2 -X- X - X- XXXX 

Gama de bomba: CR, CRN 

Caudal nominal en m3 /h 

Número de etapas x 10 

Número de impulsores (sólo se utiliza si la 

bomba tiene menos impulsores que cáma- 
ras) 

Código para versión de bomba 

Código para conexión de tubería 

Código para materiales 

Código para cierre y piezas en caucho de la bomba 

2.3 Nomenclatura para CR, CRN 32, 45, 64 y 90 

Ejemplo CR 32 -2-1- 
I 

X - X- X- X- XXXX 

Gama de bomba: CR, CRN 

Caudal nominal en m3 /h 

Número de etapas 

Número de impulsores con diámetro 
reducido 

Código para versión de bomba 

Código para conexión de tubería 

Código para materiales 

Código para piezas en caucho de la bomba 

Código para cierre 

3. Aplicaciones 
Las bombas centrífugas multicelulares en línea GRUNDFOS, 
tipos CR, CRI y CRN, están diseñadas para una amplia gama de 
aplicaciones. 

Líquidos bombeados 
Líquidos no densos, no explosivos, que no contengan partículas 
sólidas ni fibras. El líquido no debe atacar químicamente a los 
materiales de la bomba. 

Al bombear líquidos con una densidad y/o viscosidad superior a 
la del agua, hay que adecuar la potencia del motor. 

CR, CRI, CRN 

Para trasiego de líquidos, circulación y aumento de presión de 
líquidos limpios fríos o calientes. 

CRN 

Deben utilizarse bombas CRN en sistemas donde todas las par- 
tes en contacto con el líquido tienen que estar fabricadas en 
acero inoxidable de alta calidad. 
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4. Datos técnicos 

4.1 Temperatura ambiente 
Máximo +40 °C. 

Si la temperatura ambiente es superior a +40 °C, o si el motor 
está a una altitud de 1000 metros sobre el nivel del mar, puede 

et. er necesario utilizar un motor sobredimensionado debido a la 

aja densidad y por consiguiente bajo efecto de refrigeración del 

aire. 

Fig. 1 
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Ejemplo: 
La fig. 1 muestra que P2 puede reducirse hasta el 88% cuando la 

bomba está instalada a 3500 metros sobre el nivel del mar. A una 
temperatura ambiente de 70 °C, P2 se reducirá hasta el 78% de la 

potencia nominal. 

4.2 Temperatura del líquido 
Ver fig. A, página 79, que indica la relación entre la temperatura 
del líquido y la presión máxima de trabajo permitida. 

Nota: La presión máxima de trabajo permitida y las gamas de 

temperatura del líquido se refieren sólo a la bomba. 

04.3 Presión máxima de trabajo permitida y tempera- 
tura del líquido para el cierre 

Fig. 2 
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CR, CRN 8 y 16: 
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Fig. 4 

CR, CRN 32, 45, 64 y 90: 
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4.4 Presión mínima de entrada 

Fig. 5 
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Pb 

Hv 
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La altura máxima de aspiración "H" en m.c.a. puede calcularse 
como sigue: 

H = pb x 10,2 -NPSH- Hf -Hv -Hs 

Pb = Presión atmósférica en bar. 

(La presión atmosférica se puede considerar como 
1 bar.) 
En sistemas cerrados, pb indica la presión del sis- 
tema en bar. 

Net Positive Suction Head en m.c.a. 
(se lee de la curva NPSH de la página 78 para el 

caudal más alto que da la bomba). 

NPSH = 

Hf = Pérdida de carga en la tubería de aspiración en 

m.c.a. para el caudal más alto que da la bomba. 

Hv = Presión de vapor en m.c.a., ver fig. E, página 82. 

tm = Temperatura del líquido. 

Hs = Margen de seguridad = mín. 0,5 m.c.a. 

Si el valor calculado de "H" es positivo, la bomba puede trabajar 
con una altura de aspiración de "H" m.c.a. como máximo. 

Si el valor calculado de "H" es negativo, se necesita una presión 
de entrada de "H" m.c.a. como mínimo. Durante el funciona- 
miento debe haber una presión igual al valor calculado de "H ". 

Ejemplo: 

Pb = 1 bar. 
Tipo de bomba: CR 16, 50 Hz. 
Caudal: 16 m3 /h. 
NPSH (ver página 78): 1,5 m.c.a. 
Hf = 3,0 m.c.a. 
Temperatura del líquido: +60 °C. 
Hv (ver fig. E, página 82): 2,1 m.c.a. 

H = pb x 10,2 - NPSH - Hf - Hv - Hs (m.c.a.). 

H = 1 x 10,2 - 1,5 - 3,0 - 2,1 - 0,5 = 3,1 m.c.a. 

Es decir, la bomba puede funcionar con una altura de aspiración 
de máx. 3,1 m.c.a. 

Presión calculada en bar: 3,1 x 0,0981 = 0,30 bar. 
Presión calculada en kPa: 3,1 x 9,81 = 30,4 kPa. 
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4.5 Presión máxima de entrada 5. Instalación 
La figura B, página 80, muestra la presión máxima de entrada 
permitida. No obstante, la presión de entrada real + la presión 
con la bomba funcionando contra válvula cerrada debe siempre 
ser inferior a la `presión máxima de trabajo permitida ". 

Las bombas están probadas a una presión de 1,5 veces el valor 
indicado en fig. B, página 80. 

4.6 Caudal mínimo 
Debido al riesgo de sobrecalentamiento, la bomba no debe utili- 
zarse a caudales inferiores al caudal mínimo. 
La siguiente curva muestra el caudal mínimo como un porcentaje 
del caudal nominal en relación con la temperatura del líquido. 

- - - -= air -cooled top. 

Fig. 6 
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Nota: La bomba nunca debe funcionar contra válvula de des- 
carga cerrada. 

4.7 Datos eléctricos 
Ver la placa de identificación del motor. 

4.8 Frecuencia de arranques y paradas 
Motores de hasta 4 kW: Máx. 100 veces /hora. 
Otros motores: Máx. 20 veces /hora. 

4.9 Dimensiones y pesos 
Dimensiones: Ver fig. C, página 81. 

Pesos: Ver etiqueta en el embalaje. 

4.10 Nivel de ruido 
Ver fig. D, página 82. 
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Al instalar la bomba, seguir el procedimiento descrito a continua- 
ción para evitar que se dañe. 

Paso Acción 

1 

o 

m 

Flechas en la base de la 1 

bomba indican el sentido del 
flujo del líquido a lo largo de la 

bomba. b G 
° 
o m 
1- 

2 

liiIÌ'I. 
ICT`ImMI 

i r' ,1;J 
4xo 

La página 81 muestra: 

distancia entre las conexio- 
nes, 

dimensiones de la base, 

conexiones de la tubería y 

diámetro y posición de los 
pernos de la base. 

111.1 

L2 
Ñ 

B2 
0 
I- 

3 

_ 
G 
1- 

Se puede instalar la bomba 
en posición vertical u horizon- 
tal. Asegurar una buena airea - 
ción del ventilador de ref rige- 
ración del motor. No obstante, 
el motor nunca debe quedar 
por debajo del plano horizon- 
tal. 

4 

...IiIMIi 

me 

> IISI.. 

0 

b 

Óflujo 
I- 

Para minimizar posibles rui- 
dos de la bomba, es aconse- 
jable montar juntas de dilata- 
ción a ambos lados de la 

bomba y soportes que amorti- 
güen las vibraciones entre la 
base y la bomba. 
Deben montarse válvulas de 
corte a ambos lados de la 
bomba para evitar que el sis- 
tema se vacíe en caso de lim- 
pieza, reparación o sustitu- 
ción de la bomba. 
La bomba debe siempre estar 
protegida contra retorno del 

mediante una válvula de 
retención (válvula de pie). 

5 

41E 
ó 

á 
E, 

ó î 1 

Instalar las tuberías de tal 
forma que se eviten burbujas 
de aire, especialmente en el 
lado de aspiración de la 
bomba. \K 7 

6 

'10111 

mil 

III 

b tl 
I 

m 

En el caso de instalaciones en 
las que 

la tubería de descarga 
desciende alejándose de la 
bomba, 

hay riesgo de efecto de 
sifon y 

es necesario proteger con - 
tra retorno de líquidos con- 
taminados, 

debe montarse una válvula de 
vacío cerca de la bomba. 

_ ' 
F, 

ó 
1- 
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6. Conexión eléctrica 
La conexión eléctrica debe realizarse por un electricista autori- 
zado y de acuerdo con las normativas locales. 

Antes de retirar la tapa de la caja de conexiones y 

antes de cualquier traslado /desmontaje de la bomba, 
comprobar que el suministro eléctrico está desconec- 
tado. 

La bomba debe conectarse a un interruptor externo 
con una separación mínima de contacto de 3 mm en 

todos los polos. 

La tensión de funcionamiento y la frecuencia se indican en la 

placa de identificación del motor. Comprobar que el motor es 
adecuado para el suministro eléctrico donde va a ser utilizado. 

Los motores monofásicos GRUNDFOS incorporan un interruptor 
térmico y no necesita protección adicional del motor. 

Los motores trifásicos deben conectarse a un arrancador. 

La caja de conexiones puede girarse a cuatro posiciones, en pa- 

sos de 90 °: 

1. Si es necesario, sacar los protectores del acoplamiento. 
No sacar el acoplamiento. 

2. Sacar los pernos que sujetan el motor a la bomba. 

3. Girar el motor a la posición necesaria. 

4. Volver a colocar los pernos y apretarlos. 

5. Volver a colocar los protectores del acoplamiento. 

La conexión eléctrica debe realizarse como se indica en el es- 
quema en el interior de la tapa de la caja de conexiones. 

6.1 Funcionamiento con convertidor de frecuencia 

Motores suministrados por GRUNDFOS: 

Todos los motores trifásicos suministrados por GRUNDFOS pue- 
den conectarse a un convertidor de frecuencia. 

Dependiendo del tipo de convertidor de frecuencia, éste puede 
ocasionar un incremento del ruido del motor. Además, el motor 

Opuede quedar expuesto a picos de tensión perjudiciales. 

Nota: Los motores GRUNDFOS, tipo MG 71 y MG 80, así como 
MG 90 (1,5 kW, 2 polos), todos para tensiones de alimentación 
de hasta 440 V inclusive (ver placa de identificación del motor), 
deben estar protegidos contra picos de tensión superiores a 

650 V (valor máximo) entre los terminales de suministro. 

Se recomienda proteger todos los demás motores contra picos 
de tensión superiores a 850 V. 

Los problemas arriba mencionados, es decir tanto el incremento 
de ruido como los picos de tensión perjudiciales, pueden elimi- 
narse colocando un filtro LC entre el convertidor de frecuencia y 

el motor. 

Para información adicional, contactar con el proveedor del con- 
vertidor de frecuencia o del motor. 

Otras marcas de motores no suministrados por GRUNDFOS: 

Contactar con GRUNDFOS o con el fabricante del motor. 

7. Puesta en marcha 
Nota: No arrancarla bomba hasta que esté llena de agua y pur - 
gada. 

Preste atención a la dirección del orificio de purga y 

asegúrese de que los escapes de agua no causen le- 

siones a personas, nidaños al motor u otros compo- 
nentes. 
En instalaciones de agua caliente, prestar especial 
atención al riesgo de lesiones causadas por agua hir- 

viendo. 

Seguir las instrucciones de la página 5. 

CR, CRI, CRN 1 a 5, 

CR, CRN 8 y 16: 

Para estas bombas es aconsejable abrir la válvula de bypass du- 
rante la puesta en marcha. La válvula de bypass conecta los la- 

dos de aspiración y descarga de la bomba, por lo que el proceso 
de llenado resulta más fácil. Cuando el funcionamiento se norma- 
lice, se puede cerrar la válvula de bypass. Al bombear líquidos 
que contienen aire, se recomienda dejar la válvula de bypass 
abierta. 

Fig. 7 

8. Mantenimiento 

Antes de empezar cualquier trabajo en la bomba, 
comprobar que no esté conectada al suministro eléc- 
trico y que no pueda conectarse accidentalmente. 

Los cojinetes y el cierre de la bomba no necesitan manteni- 
miento. 

Si la bomba debe ser vaciada para un largo periodo de inactivi- 
dad, quitar uno de los protectores del acoplamiento para introdu- 
cir unas gotas de aceite de silicona en el eje entre el cabezal de 

la bomba y el acoplamiento. Esto evitará que las caras del cierre 
se peguen. 

Cojinetes del motor: 

Motores que no tienen engrasadores no necesitan manteni- 
miento. 

Motores con engrasadores deben ser lubricados con grasa a 

base de litio, apta para altas temperaturas, ver las instrucciones 
en la tapa del ventilador. 

En el caso de funcionamiento temporal (el motor está inactivo du- 
rante más de 6 meses al año) se recomienda engrasar el motor 
al retirar la bomba de funcionamiento. 
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9. Protección contra heladas 
Bombas que no se utilizan durante periodos de heladas deben 
vaciarse para evitar daños. 

Para vaciar la bomba, aflojar el tornillo de purga en el cabezal de 
la bomba y sacar el tapón de vaciado de la base. 

Controlar que el agua que sale no cause lesiones a 
personas o daños al motor u otros componentes. 
En instalaciones con agua caliente hay que tener es- 
pecial cuidado para evitar lesiones causadas por 
agua hirviendo. 

No apretar el tornillo de purga y no volver a poner el tapón de va- 
ciado hasta que se vaya a utilizar la bomba de nuevo. 

CR, CRI, CRN 1 a 5, 

CR, CRN 8 y 16: 

Antes de volver a poner el tapón de vaciado en la base, aflojar la 
válvula de bypass hasta que toque el tope, ver fig. 7. 

Poner el tapón de vaciado apretando la tuerca grande de unión 
seguida de la válvula de bypass. 

10. Reparación 
Nota: Si una bomba se ha utilizado para un líquido que es perju- 
dicial para la salud o tóxico, la bomba será clasificada como con- 
taminada. 

Al pedirle a GRUNDFOS la reparación de una bomba, GRUND- 
FOS debe ser informado de los detalles del líquido bombeado, 
etc. antes del envío de la bomba. De lo contrario, GRUNDFOS 
puede negarse a repararla. 
Los posibles gastos de devolución de la bomba serán a cargo del 
cliente. 

No obstante, cualquier solicitud de reparación (no importa a 

quién va dirigida) debe incluir detalles del líquido bombeado si la 
bomba se ha utilizado para líquidos perjudiciales para la salud o 

tóxicos. 

10.1 Kits de reparaciones 
Kits de reparaciones para CR, CRI y CRN, ver 
www.grundfos.com (WebGOLD), WinCAPS o Service Kit 
Catalogue. 

11. Ajuste del acoplamiento 
Para ajustar el acoplamiento de las CR, CRI, CRN 1 a 5, ver fig. 
F, página 83. 

Para ajustar el acoplamiento de las CR, CRN 8 y 16, ver fig. G, 
página 84. 

Para ajustar el acoplamiento de las CR, CRN 32 a 90, ver fig. H, 
página 85. 
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12. Localización de fallos 

Antes de retirar la tapa de la caja de conexiones y antes de cualquier traslado /desmontaje de la bomba, comprobar que el 

suministro eléctrico esté desconectado y que no pueda conectarse accidentalmente. 

Fallo Causa Solución 

1. El motor no funciona 
al arrancarlo. 

a) Fallo del suministro eléctrico.. Conectar el suministro eléctrico. 

b) Fusibles fundidos. Sustituir los fusibles. 

c) El protector de arranque se ha disparado. Reactivar la protección del motor. 

d) La protección térmica se ha disparado. Reactivar la protección térmica. 

e) Los contactos principales del arrancador de 
motor no hacen contacto o la bobina está de- 
fectuosa. 

Sustituir los contactos o bobina magnética. 

f) Circuito de control defectuoso. Reparar el circuito de control. 

g) Motor defectuoso. Sustituir el motor. 

2. El protector de arran- 
que se dispara inme- 
diatamente al conec- 
tar el suministro eléc- 
trico. 

a) Un fusible /disyuntor automático está fundido. Conectar el fusible. 

b) Contactos en el protector de arranque defec- 
tuosos. 

Sustituir los contactos del arrancador. 

c) Conexión del cable floja o defectuosa. Apretar o sustituir la conexión del cable. 

d) Bobinado del motor defectuoso. Sustituir el motor. 

e) Bomba bloqueada mecánicamente. Eliminar el bloqueo mecánico de la bomba. 

f) Ajuste de la sobrecarga demasiado bajo. Ajustar el arrancador correctamente. 

3. El protector de arran- 
que se dispara ocasio- 
nalmente. 

a) Ajuste de la sobrecarga demasiado bajo. Ajustar el arrancador correctamente. 

b) Baja tensión a horas punta. Comprobar el suministro eléctrico. 

4. El arrancador no se ha 
disparado, pero la 

bomba no funciona. 

a) Comprobar 1 a), b), d), e) y f). 

5. La capacidad de la 

bomba no es cons- 
tante. 

a) Presión de entrada de la bomba demasiado 
baja (cavitación). 

Comprobar las condiciones de aspiración. 

b) Tubería de aspiración /bomba parcialmente 
obstruida por impurezas. 

Limpiar la bomba o tubería de aspiración. 

c) La bomba coge aire. Comprobar las condiciones de aspiración. 

6. La bomba funciona 
pero no suministra 
agua. 

a) Tubería de aspiración /bomba obstruida por im- 
purezas. 

Limpiar la bomba o tubería de aspiración. 

b) Válvula de pie o de retención bloqueada en po- 
sición cerrada. 

Reparar la válvula de pie o de retención. 

c) Fugas en la tubería de aspiración. Reparar la tubería de aspiración. 

d) Aire en la tubería de aspiración o bomba. Comprobar las condiciones de aspiración. 

e) Motor gira en sentido erróneo. Comprobar el sentido de giro del motor. 

7. La bomba gira hacia 
atrás al desconec- 
tarla. 

a) Fugas en la tubería de aspiración. Reparar la tubería de aspiración. 

b) Válvula de pie o de retención defectuosa. Reparar la válvula de pie o de retención. 

8. Fugas en el cierre. a) Cierre defectuoso. Sustituir el cierre. 

9. Ruidos. a) La bomba cavita. Comprobar las condiciones de aspiración. 

b) La bomba no gira libremente (resistencia de 
fricción) debido a posición incorrecta del eje de 
la bomba. 

Ajustar el eje de la bomba. 

c) Funcionamiento con convertidor de frecuencia. Ver sección 6.1 Funcionamiento con convertidor de 
frecuencia. 

13. Eliminación 
La eliminación de este producto, o partes de él, debe realizarse 
según las siguientes directrices: 

1. Utilizar el servicio local, público o privado, de recogida de 

residuos. 

2. En caso de que tal servicio no exista o no pueda tratar los ma- 
teriales utilizados, entregarlos al distribuidor o servicio técnico 
GRUNDFOS más cercano. 

Nos reservamos el derecho a modificaciones. 
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Antes de se iniciarem as operaçöes de montagem, 
as instruçöes de instalaçäo e funcionamento devem 
ser cuidadosamente estudadas. A instalaçäo e o fun- 
cionamento devem obedecer aos regulamentos lo- 
cais e As regras de boa prática. 

1. Manuseamento 
Os motores das bombas CR, CRI, CRN 1, 3, 5 e CR, 
CRN 8, 16 säo fornecidos com dois olhais os quais 
nao devem ser utilizados para elevar a bomba corn- 
pleta. 

Quando a bomba completa tiver de ser elevada, observar o se- 
guinte: 

As bombas CR, CRI, CRN 1, 3, 5 e CR, CRN 8, 16 montadas 
com motores MG, da GRUNDFOS, deveräo ser elevadas por 
intermédio de correias colocadas na cabeça da bomba ou 
algo semelhante. 

As bombas CR, CRN 32, 45, 64 e 90 montadas com motores 
MG, da GRUNDFOS, até 11 kW inclusivé, deveräo ser eleva- 
das por um olhal montado na cabeça da bomba. 

As bombas CR, CRN 32, 45, 64 e 90 montadas com motores 
Siemens, da GRUNDFOS acima de 15 kW inclusivé, deveräo 
ser elevadas pelos acessórios de elevaçâo montados no mo- 
tor. 

Para outros motores efectuar o acima mencionado, e reco- 
menda-se elevar a bomba por intermédio de correias coloca- 
das na cabeça da bomba. 

40 

2.1 Identificaçäo das bombas CR, CRI, CRN 1, 3 e 5 

Exemplo CR 3 - 10 

Gama da bomba: CR, CRI, CRN 

Caudal nominal em m3 /h 

Número de impulsores 

Código da versäo da bomba 

X- X- X- 

Código de ligaçäo à tubagem 

Código dos materiais 

Código dos acessórios de borracha da bomba 

X- 

Código do vedante do velo 

2.2 Identificaçäo das bombas CR, CRN 8 e 16 

XXXX 

Exemplo 

Gama da bomba: CR, CRN 

Caudal nominal em m3 /h 

Número de andares x 10 

CRB-20/ 2- 

Número de impulsores (apenas referido, se o 

número de impulsores for menor do que o de 
cámaras) 

Código da versäo da bomba 

X- 

Código de ligaçäo à tubagem 

X- 

Código dos materiais 

X- 

Código do vedante do veio e dos acessórios de borracha 
bomba 

XXXX 

da 

2.3 Identificaçäo das bombas CR, CRN 32, 45, 64 e 90 

Exemplo CR32 -2 -1- X- X- X- X- XXXX 

Gama da bomba: CR, CRN 

Caudal nominal em m3 /h 

Número de andares 

Número de impulsores com diâmetro 
reduzido 

Código da versäo da bomba 

Código de ligaçäo à tubagem 

Código dos materiais 

Código dos acessórios de borracha da bomba 

Código do vedante do veio 

3. Aplicaçöes 
As bombas centrífugas, para montagem em linha, de andares 
múltiplos da GRUNDFOS, tipos CR, CRI e CRN, têm urna ex- 
tensa gama de aplicaçöes. 

Líquidos bombeados 

Líquidos finos, nao explosivos, isentos de partículas sólidas ou 
de fibras. O líquido nao deve atacar quimicamente os materiais 
da bomba. 

Quando se fizer o bombeamento de líquidos com uma viscosi- 
dade e /ou urna massa volúmica superiores à da água, podem ser 
fornecidos, a pedido, motores correspondentes de potência mais 
elevada. 

CR, CRI, CRN 

Para transporte de líquidos, circulaçâo e pressurizaçâo de líqui- 
dos limpos, frios ou quentes. 

CRN 

Em instalaçóes, nas quais todas as partes em contacto com o lí- 
quido têm de ser de aço Inoxidável de elevada qualidade, devem 
utilizar -se bombas do tipo CRN. 
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4. Características técnicas 

4.1 Temperatura ambiente 
Máxima +40 °C. 

Se a temperatura ambiente exceder +40 °C, ou se o motor estiver 
localizado a urna altitude superior a 1000 m em relaçäo ao nível 

0 'do mar, a potencia (P2) deve ser reduzida devido à baixa tempe- 
ratura do ar sem reduzido efeito de arrefecimento. Em todos os 
casos, pode ser necessário utilizar urn motor corn uma potencia 
nominal mais elevada. 

Fig. 1 
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Exemplo: 

A figura 1 mostra que o P2 deve ser reduzido a 88% quando a 

bomba é instalada a urna altitude de 3 500 metros acima do nivel 
do mar. A urna temperatura-ambiente de 70 °C, o P2 deve ser re- 
duzido a 78% da potencia nominal. 

4.2 Temperatura do líquido 
Veja -se a fig. A, pág. 79, que indica a correspondencia entre a 

temperatura do líquido e a máxima pressäo de funcionamento 
admissível. 

Nota: A máxima pressäo de operaçäo e temperatura do líquido 

¡permitida só se aplica à bomba. 

4.3 Vedante do veio. Pressäo máxima e gama de tern - 
peraturas que pode suportar em funcionamento 

Fig. 2 
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Fig. 4 

CR, CRN 32, 45, 64 e 90: 
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4.4 Pressäo mínima de aspiraçäo 
Fig. 5 

HI f 

L 

Pb 

Hv 

J 

NPSH 

A máxima altura de aspiraçäo "H ", expressa em metros de coluna 
de água, pode calcular -se do seguinte modo: 

H= pbx10,2- NPSH - Hf -Hy -Hs 
onde 

Pb = Pressäo barométrica, expressa em bar. 
(A pressäo barométrica pode ser regulada para 
1 bar.) 
Nas instalaçées em circuito fechado, Pb indica a pres- 
säo interior, expressa em bar. 

NPSH = Net Positive Suction Head (Altura de Aspiraçäo Dis- 

ponível) expressa em metros de coluna de agua 
(este valor é obtido a partir da curva NPSH, pág. 78, 
ao caudal máximo que a bomba puder fornecer). 

Hf = Perdas por atrito ao longo do tubo de aspiraçäo, ao 

caudal máximo que a bomba puder fornecer. 

H = Pressäo do vapor, expressa em metros de coluna de 
água, veja -se a fig. E, na pág. 82. 
tm = temperatura do líquido. 

Hs = Margem de segurança mínima: 0,5 metros de coluna 
de água. 

Se o valor de "H" calculado for positivo, a bomba pode funcionar 
a urna altura de aspiraçáo máxima de "H" metros de coluna de 

água. 

Se o valor de "H" calculado for negativo, será necessário uma 
pressäo de aspiraçäo mínima de "H" metros de coluna de agua. 
Durante o funcionamento, a pressäo existente deve ser igual ao 

valor de "H" calculado. 

Exemplo: 

pb = 1 bar. 
Tipo de bomba: CR 16, 50 Hz. 
Caudal: 16 m3/h. 
NPSH (veja-se a pág. 78): 1,5 metros de coluna de ague. 
Hf = 3,0 metros de coluna de água. 
Temperatura do líquido: +60°C. 
H (veja-se a fig.E, pág. 82): 2,1 metros de coluna de ague. 

H = pb x 10,2 - NPSH - Hf - Hy - Hs [metros de coluna de ague]. 

H = 1 x 10,2 - 1,5 - 3,0 - 2,1 - 0,5 = 3,1 metros de coluna de 
água. 

41 
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Isto significa que a bomba pode funcionar a uma altura de aspira- 
çäo máxima de 3,1 metros de coluna de água. 

Pressäo calculada, expressa em bar: 3,1 x 0,0981 = 0,30 bar. 
Pressäo calculada, expressa em kPa: 3,1 x 9,81 = 30,4 kPa. 

4.5 Pressáo máxima de aspiraçáo 
A fig. B, pág. 80, indica a pressäo máxima de aspiraçäo. Con - 
tudo, a pressäo de aspiraçäo efectiva + a pressäo da bomba, 
quando esta funcionar corn a válvula fechada, deve ser sempre 
inferior à 'pressáo de funcionamento máxima admissível ". 

A pressäo das bombas é testada a 1,5 vezes o valor que figura 
em B, pág. 80. 

4.6 Caudal mínimo 
Devido ao risco de sobreaquecimento, a bomba nao deve ser uti- 
lizada corn caudais abaixo do caudal mínimo nominal. 
A curva abaixo indicada, mostra o caudal mínimo nominal como 
percentagem do caudal nominal em relaçao à temperatura lí- 
quida. 

- - - -= air -cooled top. 

Fig. 6 
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Nota: A bomba nao deve nunca operar corn a válvula de des- 
carga fechada. 

4.7 Características eléctricas 
Veja -se a chapa de características do motor. 

4.8 Frequência do número de arranques e paragens 
Motores até 4 kW: Máxima 100 vezes por hora. 
Outros motores: Máxima 20 vezes por hora. 

4.9 Dimensöes e massas 
Dimensôes: Veja -se a fig. C, pág. 81. 

Massas: Veja -se a etiqueta da embalagem. 

4.10 Nivel sonoro 
Veja -se a fig. D, pág. 82. 
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5. Montagem 
Quando se procede à instalaçäo da bomba, seguir -o procedi- 
mento abaixo descrito corn a finalidade de evitar avarias na 
bomba. 

Fase Operaçôes 

1 

o 
o 
M 
2 
ô 
ti 

Na base da bomba estäo mar- 
cadas setas que indicam o 

sentido do fluxo do líquido 
através da mesura. b 

1- 

2 

I`M;1 . 1...1 
M 

4 x ° 

A página 81 indica: :. 

distância entre flanges, 

as dimensöes da base, 

as ligaçöes da tubagem e 

o diâmetro e a posiçao dos 
furos para fixaçäo. 

MN 
Ñ 

8 e2 I- 

3 

:' n 
ó 

4 ` 

I- 

A bomba pode ser montada 
vertical ou horizontalmente. 
Certifique -se de que o ventila- 
dor de arrefecimento do motor 
tem acesso a uma adequada 
fonte de ar fresco. Contudo, o 

motor nunca deve situar -se 
abaixo do plano horizontal. 

o DI 

4 

Mil 

me 

b 111101 t6 

Para minimizar urn eventual 
ruido emitido pela bomba, é 

conveniente montar juntas de 
dilataçao de ambos os lados 
desta e apoios antivibráticos 
entre a base da bomba e a 

fundaçáo. 
Devem ser montadas válvulas 
de seccionamento de ambos 
os lados da bomba para que, 
no caso de limpeza, repara - 
çao ou substituiçâo da 
bomba, nao seja necessário 
drenar toda a instalaçäo. 
A bomba deve ser sempre 
protegida contra eventuais in- 
versöes de fluxo, por melo de 
urna válvula de anti- retorno 
(válvula de fundo). 

2 

- 
o- 

1- 

5 

# o Monte os tubos de modo que 
se possam formar bolsas 

de ar, especialmente do lado 
da aspiraçäo. 

=-' p, nao 
...011 

° r ó 
1- 

6 

,Mili 

I1 

b iI 
- 

.8 

Nos casos de instalaçäo corn 

a tubagem na descarga 
corn inclinaçäo descen- 
dente, 

urn risco de produçäo do 
efeito de sifao e, 

ern instalaçöes que devem 
ser protegidas contra in- 
versöes de fluxo de líqui- 
dos contaminados, 

deve ser montada urna vál- I 
vula de vácuo junto à bomba. 

Ñ 

ô 

8 
1- 
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6. Ligaçöes eléctricas 
As ligaçöes eléctricas devem ser efectuadas.por um electricista 
credenciado, de acordo corn os regulamentos locais. 

Antes de retirar a tampa da caixa de terminais e dé 
qualquer remoçâo /desmontagem da bomba, certifi- 
que-se de que a alimentaçäo da rede eléctrica se en- 
contra cortada. 

A bomba deve ser ligada a um contactor externo 
cujos contactos, quando abertos, devem apresentar 
urna distancia entre si nunca inferior a 3 mm. 

A tensao de funcionamento e a frequência estao marcadas na 

chapa de características do motor. Certifique -se de que o motor é 

o indicado para funcionamento na rede em que vai ser utilizado. 

Os motos monofásicos GRUNDFOS dispoem de um disjuntor 
térmico e nao requerem qualquer protecçäo adicional. 

Os motores trifásicos devem ser ligados através de urn arranca- 
dor. 

A caixa de terminais pode ser montada em quatro posiçées, des- 
fasadas entre si de 90 °: 

1. Se necessario retire as protecçöes da unido. Nao desmonte a 

uniao. 

2. Retire os parafusos que fixam o motor à bomba. 

3. Rode o motor, de modo que fique na posiçao desejada. 

4. Torne a montar os parafusos e aperte -os. 

5. Torne a colocar as protecçöes da uniäo. 

As ligaçöes eléctricas devem ser efectuadas como se indica no 

diagrama existente na parte interior da tampa da caixa de termi- 
nais. 

6.1 Funcionamento corn conversor de frequência 

Motores fornecidos pela GRUNDFOS: 

Todos os motores trifásicos fornecidos pela GRUNDFOS podem 
ser ligados através de um conversor de frequência. 

Oponforme o tipo de conversor, o funcionamento do motor pode 
dar origem a um aumento do seu ruido acústico. Além disso, o 

motor pode ser exposto a picos de tensao prejudiciais. 

Nota: Os motorés GRUNDFOS dos tipos MG 71 e MG 80, bem 
como os MG 90 (1,5 kW, de dois polos), todos para tensöes infe- 
riores ou iguais a 440 V (veja -se a chapa de características do 
motor), devem ser protegidos contra sobretensöes superiores a 

650 V (valor máximo), entre os terminais. 

É conveniente proteger todos os outros motores contra picos de 

tensäo superiores a 850 V. 

As perturbaçöes acima referidas, isto é, o aumento de ruído 

acústico e os picos de tensao prejudiciais, podem ser eliminados 
pela aplicaçao de um filtro LC entre o conversor de frequência e 

o motor. 

Para mais informaçöes, é favor consultar o fornecedor do conver- 
sor de frequência ou o do motor. 

Motores nao fornecidos pela GRUNDFOS: 

É favor contactar a GRUNDFOS ou o fabricante do motor. 

7. Arranque inicial 
Nota: Nao efectue o arranque da bomba sem que esta tenha sido 
cheia de líquido e devidamente purgada de ar. 

Tenha em atençäo a posiçao do furo de purga, de 
modo que na operaçao de purga, o jacto de água nao 
possa causar lesöes ao pessoal ou danificar o motor 
ou outros componentes. 
Em instalaçöes de água quente, devem tomar -se es- 

peciais precauçöes para se evitarem lesöes devidas 
a queimaduras. 

Seguir as instruçöes na página 5. 

CR, CRI, CRN 1 a 5, 

CR, CRN 8 e 16: 

Para estas bombas, abrir a válvula de bypass durante o arran- 
que. A válvula de bypass liga os lados da aspiraçäo e da des- 

carga da bomba, facilitando assim a operaçao de enchimento 
desta. Quando o funcionamento se mantiver estável, a válvula de 

bypass pode ser fechada. Quando os líquidos bombados contive- 
rem ar, é conveniente deixar a válvula de bypass aberta. 

Fig. 7 

8. Manutençâo 

Antes de começar o trabalho na bomba, certifique -se 
de que todas as fontes de alimentaçäo eléctricas se 

encontram desligadas e que nao podem ser activa- 
das acidentalmente. 

As chumaceiras da bomba e o vedante do veio nao têm manuten- 
çao. 

Se a bomba tiver de ser drenada para enfrentar um longo período 
de inactividade, retire urna das protecçöes da uniäo e lubrifique, 
corn algumas gotas de óleo de silicone, o veio entre a cabeça da 

bomba e a uniäo. Esta operaçao evitará que as superficies do ve- 

dante adiram ao veio. 

Chumaceiras do motor: 

Os motores que nao possuem copos de lubrificaçäo nao tam ma- 

nutençao. 

Os motores equipados corn copos de lubrificaçao devem ser lu- 

brificados com massa de alta temperatura, à base de litio, vejam- 
se as instruçöes na tampa do ventilador. 

No caso de funcionamento sazonal (isto é, quando o motor está 
inactivo durante mais de 6 meses por ano), recomenda -se que se 
faça a lubrificaçao do motor quando a bomba ficar fora de ser - 
viço. 
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9. Protecçáo contra o gelo 
As bombas que nao funcionam durante os períodos em que há 
formaçao de gelo, devem ser drenadas para que nao ocorram 
danos. 

Drene a bomba, aliviando o parafuso de purga na cabeça da 
bomba, retirando ao mesmo tempo o bujao de drenagem situado 
na base. 

Certifique -se de que a agua que é expelida nao vai 
causar lesiies ao pessoal, ou danos ao motor ou a 

outros componentes. 
Em instalaçbes de agua quente, devem tomar -se es- 
peciais precauçôes contra eventuais queimaduras. 

Nao aperte o parafuso de purga nem torne a colocar o bujao de 
purga enquanto a bomba se mantiver inactiva. 

CR, CRI, CRN 1 a 5, 

CR,CRN8e16: 
Antes de repôr o bujao de purga na base, aperte a válvula de 
bypass até ao fim, veja -se a fig. 7. 

Reponha o bujao de purga, apertando a porca de grandes dimen- 
söes, seguindo -se a válvula de bypass. 

10. Serviço 
Nota: Se urna bomba tiver sido utilizada corn um líquido nocivo à 
saúde ou tóxico, a bomba será classificada corno contaminada. 

Se a GRUNDFOS tiver sido contactada para efectuar a manuten- 
çao de uma bomba, a GRUNDFOS deve ser previamente infor- 
mada sobre o tipo de líquido utilizado, etc. Se isso nao aconte- 
cer,.a GRUNDFOS poderá recusar -se a aceitar a bomba para 
efeitos de manutençao. 
As eventuais despesas de devoluçao da bomba ao cliente, serao 
suportadas por este. 

Contudo, qualquer pedido formal para efeitos de manutençao (in- 
dependentemente da entidade a quem seja dirigido), deve indicar 
pormenores sobre o líquido bombeado, no caso do líquido em 
questao ser prejudicial à saúde ou tóxico. 

10.1 Kits de manutençao 
Os kits de manutençao para CR, CRI e CRN, por favor veja 
www.grundfos.com (WebGOLD), WinCAPS ou Service Kit 
Catalogue. 

11. Ajuste do acoplamento 
Para ajuste do acoplamento na CR, CRI, CRN 1 a 5, ver fig. F, 

pag. 83. 

Para ajuste do acoplamento na CR, CRN 8 e 16, ver fig. G, 
pag. 84. 

Para ajuste do acoplamento na CR, CRN 32 a 90, ver fig. H, 

pag. 85. 
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12. Quadro de detecçáo de avarias 

Antes de retirar a tampa da caixa de terminais e antes de qualquer remoçao /desmontagem da bomba, certifique -se de que a 

alimentaçáo de energia eléctrica se encontra cortada e de que nao pode ser restabelecida acidentalmente. 

Avaria Causa Soluçáo 

1. O motor nao arranca 
após ter sido ligado. 

j 

a) O motor encontra -se desligado. Ligue a corrente eléctrica. 

b) Os fusíveis queimaram -se. Substitua os fusíveis. 

c) O sistema de protecçao contra sobrecargas, 
pertencente ao arrancador, disparou. 

Rearme a protecçao do motor. 

d) Protecçao térmica disparou. Reactivar a protecçao térmica. 

e) Os contactos do arrancador nao estabelecem 
contacto efectivo ou a bobina de chamada en- 

contra -se avariada. 

Substitua os contactos ou a bobina de chamada. 

f) O circuito de controlo está avariado. Repare o circuito de controlo. 

g) O motor está avariado. Substitua o motor. 

2. 0 sistema de protec- 
çao contra sobrecar- 
gas dispara logo que 
se estabelece a liga- 
çao. 

a) Um fusível /disjuntor automático, estao queima- 
dos. 

Substitua o fusível. 

b) Os contactos do sistema de protecçao contra 
sobrecargas do arrancador estao avariados. 

Substitua os contactos do arrancador do motor. 

c) A ligaçao do cabo nao faz born contacto ou 

está averiada. 
Aperte ou substitua a ligaçao do cabo. 

d) Os enrolamentos do motor estao avariados. Substitua o motor. 

e) O rotor da bomba está imobilizado devido a 

obstruçao mecánica. 
Retire a obstruçao do interior da bomba. 

f) O regulador de sobrecarga está ajustado para 
um valor muito baixo. 

Ajuste correctamente a regulaçäo do arrancador 
do motor. 

3. O sistema de protec- 
çao contra sobrecar- 
gas dispara 
ocasionalmente. 

a) O regulador de sobrecarga está ajustado para 
um valor muito baixo. 

Ajuste correctamente a regulaçäo do arrancador 
do motor. 

b) Tensao baixa, em horas de ponta. Verifique a alimentaçáo da rede eléctrica. 

4. O sistema de protec- 
çao contra sobrecar- 
gas nao disparou, mas 
a bomba nao roda. 

a) Verifique 1a), b), d) e) e f). 

5. 0 caudal da bomba 
nao se mantém cons- 
tante. 

a) A pressao de aspiraçao da bomba tern um va- 

lor demasiado baixo (cavitaçao). 
Verifique as condiçöes de aspiraçáo. 

b) O tubo de aspiraçáo /bomba estao parcial- 
mente obstruidos por impurezas. 

Limpe a bomba ou o tubo de aspiraçáo. 

c) A bomba aspira ar. Verifique as condiçöes de aspiraçao. 

6. A bomba roda, mas 
nao movimenta cau- 
dal. 

a) O tubo de aspiraçáo /bomba obstruidos por im- 

purezas. 

Limpe a bomba ou o tubo de aspiraçáo. 

b) A válvula de fundo ou de anti- retorno encrava- 
das na posiçao fechada. 

Repare a válvula de fundo ou a de anti- retorno. 

c) Fuga no tubo de aspiraçáo. Repare o tubo de aspiraçao. 

d) Ar no tubo de aspiraçao ou na bomba. Verifique as condiçöes de aspiraçáo. 

e) O motor roda no sentido errado. Inverta o sentido de rotaçao do motor. 

7. A bomba roda em 
sentido inverso 
quando é desligada. 

a) Fuga no tubo de aspiraçáo. Repare o tubo de aspiraçáo. 

b) Avaria na válvula de fundo ou na de anti -re- 

torno. 

Repare a válvula de fundo ou a de anti- retorno. 

8. Fuga no vedante do 
veio. 

a) O vedante do veio está avariado. Substitua o vedante do veio. 

9. Ruido.' a) Produz -se cavitaçao na bomba. Verifique as condiçöes de aspiraçáo. 

b) O impulsor nao roda livremente (resistëncia de 
atrito), porque o veio nao está montado na po- 

siçao correcta. 

Monte correctamente o veio da bomba. 

c) Conversor de frequência desajustado ao mo- 

tor. 

Veja -se a secçao 6.1 Funcionamento corn conver- 
sor de frequência. 

13. Desperdicio 
O desperdicio deste produto ou peças deve ser considerado em 

conformidade com as seguintes directrizes: 

1. Utilizar o local público para o efeito ou o serviço de recolha de 

sucata. 

2. Em caso deste serviço de recolha nao existir ou a impossibili- 
dada de manuseamento deste produto, agradecemos que 

este produto ou quaisquer materials do mesmo sejam entre- 
gues na empresa GRUNDFOS ou serviço de reparaçöes mais 
próximo. 

Sujeito a alteraçöes. 
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2.1 Túnoç avTAíaç yla CR, CRI, CRN 1, 3 KM 5 46 
2.2 Túnoç avTAíaç yta CR, CRN 8 Kai 16 46 
2.3 Túnoç avTAíaç yia CR, CRN 32, 45, 64 KW 90 46 

3. EcpapNoyéç 46 

4. TeXviKá XapaKTnpiaTlKá 47 
4.1 OepµoKpaoía neplpáAAovroç 47 
4.2 O£ppoicpaaía uypoú 47 
4.3 Méylorn Entrpenóµ£vn Mean AElroupyíaç Kal 

eeppoKpaaía uypoú yta To OTEyavonotr)TIKó ál;ova 47 
4.4 EAáXIOTn Mean Etaóóou 47 
4.5 Méylorn Mean £iaóóou 48 
4.6 EAáXioTn napoXr) 48 
4.7 HÀEKTpiKá XapaKTljptOTlKá 48 
4.8 EUXVÓTnTQ eKKlVrIaEWV KQl 11000EWV 48 
4.9 AtaOTáaElç Kat Pam 48 
4.10 ETáelin eopúpou 48 

5. EyKaráaraarl 48 

6. HAEKTPIKI1 aúVÓEarI 49 
6.1 AEITOUpyía I.IETQTpOrrÉQ QUXVÓTrITaç 49 

7. EKKlvrlan 49 
8. Fuvrr¡priar) 49 

9. Ilpoaraaía Kará Tou nayeroú 50 

10. TeXVIKij unoarr¡pign 50 
10.1 E£T EntaKEUrlç 50 

11. PúBlliarl auvöéallou 50 

12. IlívaKaç Eupéaewç ßAaßtirv. 51 

13:* AnópprWn 51 

Ilplv anó Tnv évapn Trig ölaólKaaíaç £yKaTáaTa- 
anç, ea npénEl va Il£A£TrIoETE npOQ£KTIKCI Tlç 
napoúoeç Oönyíeç EyKaráoraanç Kai Aelroupyíaç. 
H EyKaráoraan Kai AEITOUpyía ea npén£t Eníonç va 
yívovrai oúpcpwva-pe Touç TonIKOÚç Kavovlaµoúç 
Kai TOUç napaÖEKTOúç KQVÓVEç KaArlç Xprlanç. 

1. AvápTnan-NETacpopá 

Ot KlvnTrlpeç TON avTA1011v CR, CRI, CRN 1, 3, 5 Kai 
CR, CRN 8, 16 napaóíöovrat pe KpíKOUç aváprnanç 
oI 0110101 óev npénel va XpnalµonoloúvTat ylá Tnv 
avúylíwan oAóKAnpnç Tnç avTAíaç. 

Av npóKElTaI va aVUllwweEí oAóKAnpn n avTAía, TnprjOT£ Ta aKó- 
AOUeQ: 

avrAíEç CR, CRI, CRN 1, 3, 5 Kai CR, CRN 8, 16 nou eívat 
Ecpoöiaopéveç pe KivnTilpa MG TIN GRUNDFOS, ea npénet 
va avaprdrvral anó Tnv KecpaArl Tnç avTAíaç llE lµávra rl KáTI 
napólloio. 

avTAíeç CR, CRN 32, 45, 64 Kai 90 nou eíval ecpoöiaapéveç 
lie KiVnTrlpa MG Tnç GRUNDFOS µéXpi Kat TQ 11 kW, ea 
npénel va avapTCíwvTal and Toy KpíKo nou UnápXet oTnv KE- 

cpaArl Tnç avTAíaç. 

avTAíeç CR, CRN 32, 45, 64 Kat 90 Trou eívat Ecpoötaopéveç 
pe KlvnTrlpa Siemens 15 kW Kat ávw, ea npénel va avap- 
TCJVTaI a116 Ta onllElQ QVápTrlanç TOu KIVnTrlpa. 

r tá áAAouç TúnOUç KivnTTlpwV anó Touç napanávcw, auvt- 
OTÓTaI n QvTAía va avaprárat anó TrIV KECpaArl Trig µe illávra 
rl KÓTt napÓliolo. 

46 

2. Ovopaaía TÚnOU ' 

2.1 Túnoç avrAíaç Ina CR, CRI, CRN 1, 3 Kai 5 

IlapáöelyNa CR 3 - 10 

i 

IXetpá avTAíaç: CR, CRI, CRN 

OvopaaTlKrl napoXrl Qe m3/h 

Apteµóç riT£p(.wTCÓV 

KwólKóç napaAAayrlç 

X- X- X - .X - XXXX 

KWóiKóç yta aúvöean awAnvcáaecwv 

KwólKóç yta uÀiKá 

Kc.oötKóç yla eXaoTiKá Eá;apTr)µara Tnç avTAíaç 

KwólKóç yta oTeyavonolnrlKó ál;ova 

2.2 Túnoç avTAíaç yia CR, CRN 8 KaI 16 

IlapáöeiyNa CR 8 -20/2 - 

Eetpá avTAíaç: CR, CRN 

OvollaartKrl napoXrl ae m3/h 

Aplellóç paellíówv x 10 

Apleµóç nrepc.orcáv (Xpnalllonoteíral póvo 
eáv n avTAía éXet AtyTepeç nrepwTéç anó 
paepíöeç) 

KwólKóç napaAAayrlç 

X- 

KWötKóç yta aúvóEan acuAnvwaeWv 

X- 

KwólKóç yia uAIKá 

X- 

KwólKóç yla aTEyav01101.71Kó ái;ova Kai EAQOTIKá 
eapTrlparQ avTAíaç 

XXXX 

2.3 Túrroç avrAíaç Ina CR, CRN 32, 45, 64 Kai 90 

IlapáöElyNa iCR 32-2 -1- X- X- X- X- XXXX 

EElpá avrAíaç: CR, CRN 

OvoµaorlKrl napoXrl GE m3/h 

Aplellóç paeµíöwv 

Aplellóç nTEPWTWV Ile IIEIWliéVn 
ötáp£Tpo 

KwötKóç napaAAayrlç 

KwólKóç yta aúvöean awAnvcáaecwv 

KwötKóç yta uAIKá 

KWöticóç yta eAaoTlKá EapTrlµaTa Trig avrAíaç 

Kwöllcóç yta oTEyavonotnnKó ál;ova 

3. EcpapNoyÉç 
Ot noAupáellieç cpuyoKevrpiKéç avrAíeç IN-LINE Tnç 
GRUNDPOS, Túnou CR, CRI Kai CRN, Eívat oXEötaaµéveç ytá 
éva peyáAo cpáaµa ecpappoywv. 

AVTAOÚIJEVá uypá 

A£nróppeuaTa, Iln EKprIKTIKá Uypá, nOU öEV neptéXOuv orEpEá 
ocwµaríöla rl íveç. To uypó öev Oa npénEt va npoKaAEí XnlllKéç 
aAAoiwaetç ota liAtKá Tnç avTAíaç. 

EE nepínrwan ávrAnanç uypcáv Ile nuKVóTnTa r)/Kai Igwöeç 
lleyQAÚTEpO and QUTÓ TOU VEpOú, npénel va XpnalµonOlOúVTat, 
Eáv Xpetár;eral, KIVrITrlpEç lie avTíaTOIXa ILEyaAÚTEpn taxi). 

CR, CRI, CRN 

FIá Il£Tacpopá uypcáv, KuKAocpopía Kal £víaXuon níEanç IpuXpwv 
rl eeppcáv Kaeapcíwv peuoTCíwv. 

CRN 

Ot avTAí£ç CRN Xpnaiponoloúvral as auoTn paTa ónou ÓAa Ta 
Ilépn nou épXovral Qe enacprl pe TO uypó npénEt va eíval and 
XovöpÓKOKKO avokeíóuno XáAupa. 
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4. TEXVIKá XapaKTnpIaTlKá 

4.1 OeppoKpaaía nepißáAAovroS 

MÉyloTrl -++40°C. 

Av r1 6epµoKpaaía neplßáAAovroç t enepvá TOUç +40°C, >1 av o 
KIVrITI`lpaç ßpIOKETQt TO1rOeETrIIIVOç QE Ul[JóµETpO áV(.0 WV 
1000 m al-Orgy rrlv EnUpávela Trig BáXaaaaç, npénel va µetw9eí r1 

noötöóµevrl toXúç (P2) TOU Ktvrlrrpa )lÓyw Trig µetwµévrlç 
nUKVÓTr1TQç KW enOltéVWç Trig µlKpóTeprlç l[JUKTlKr1S IKQVÓTTITaç 

TOU aépa. ETIç nepinTCÚaelç auTÉç analreíral KIVTlTrlPaç µe 
utprlXÓTeprl OVOµa0r1.0 ta)(Ú. 

IX.1 

P2 

[%] 

100 

90 

80 

70 

60 

50 

20 25 30 35 40 45 50 55 60 65 70 75 80 

t [°C] 

1000 2250 3500 m 

flapáöeiyNa: 
To aX>lµa 1 öeíXvel ÓTl >1 P2 npÉnet va µEtwBeí OTO 88% ÓTQV n 
avTÀía eyKaTaaraeEí Ora 3500 m anó Tr1v EnupáVElQ Tr1S 

AáXaaaaç. le µtá 8epµoKpao[a neplßáXXovroç 70°C, To P2 

npénel va µetw6eí aro 78% Tr1ç ovoµaartKnç toXúoç. 

4.2 OepNoKpaaía uypoú 
BXÉnE ax. A, aEXíöa 79, nou UnOöeIKVÚeI Tri aXéalj I.lETQVJ Tr1S 

6epµoKpaaíaç uypoú Kat Trig µéytarrlç enlTpenóµevrlç níearlç 
Aetroupyíaç. 

rlNEíwarí: Ol KXíµQKeç µéytaTrlS entTpenóµevrlç níeQrlç Àet- 

roupyíaç Kai AepµoKpaa[aç TOD UypOÚ toXúouv µóvo ytá Trly 
QyTÀía. 

4.3 MÉyiaTr) emrpenóNevrl níearl AeiroupyíaS Kai 
AepNoKpaaía uypoú yia TO aTeyavonoirThKó ákova 

FX. 2 

CR, CRI, CRN 1, 3 Kai 5: 

p [bar] 

35 

30 

25 

20 

15 

10 

5 

0 

> HUBE/HUBV 

_ = HUUE /HUUV HUBE 

-40 -20 0 20 40 60 80 100 120 140 160 
t [°C] 

4.3 
CR, CRN 8 Kai 16: 

p [bar] 

30 

25 

20 

15 

10 

5 

0 

AUUE/AUUV AUUE 

w> » 
¢ Q 

AUUE/AUUV 

BUBE /BUBV BUBE 

-40 -20 0 20 40 60 80 100 120 140 160 
t [°C] 

FX. 4 

CR, CRN 32, 45, 64 Kai 90: 

p [bar] 

35 

30 

25 

20 

15 

10 

5 

0 

-40 -20 0 20 

HUBE /HUBV HUBE 

w 

w 

w> » _ww 

EUBE/EUBV 

EUUE/EUUV EUBE 

40 60 80 100 120 140 160 
t [°C] 

4.4 EAáXiarrl níear) eiaóóou 
fX. 5 

HI f 

i 

Pb NPSH 

H µéylOTr1 IKQVÓTrITa avappólprlarlS "H" GE m YE µnopeí va 
unoXoytoreí Wç enç: 
H = Pb x 10,2 - NPSH - Ht - H - H3 

Pb = BapoµeTptKn n[earl as bar. _ 

(H ßapoµeTplKrl níearl µnopeí va Ar1lp8Eí 1 bar). 
Is KÀEtOTá auOrrlµaTa, TO pb UTrOÖeIKVÚeI Tr1V nlEarl 
TOU aUOT111.1QTOç aE bar. 

NPSH = KaBaprj OETLKr1 flíearl Avappólprlorlç QE m YE. 

(ötaßgerat anó Trlv Kal.tnúXrl NPSH arrl aeXíöa 78 
ytá Tr1v ulprlXóreprl napoXfi nou Oct Xelroupynaet r1 

avrXía) . 

Hf = Antilitela Tptß>>ç OTO aWXrIVQ avappólprlarlç QE m YE 

ytá Tr1v ulprlXóTeprl napoXrl nou 8a ÀELTOUpyrloel tl 
avrMa. 

Hv = flíearl arµdJV Qe m YE, ßXÉne OXr1µQ E aTr1 QEMöa 
82. tm = OepµoKpaoía uypoÚ. 

Hs = flept6úJplo aacpaXEíaç = TouXáXtQrov 0,5 m YE. 

Eáv To unoXoytÓµevo "H" eívat eETIKÓ, r1 avTXía µnopeí va 
)`Elroupyrjael µe lKavÓTrlTa avappócprlarlS TO noXú "H" m YE. 

EÓV TO unoÀoNgóµevo "H" eíVQL apvrlTtKó, analTEíral µíQ níeorl 
eIQÓÖoU TouXáXlQrov "H" m YE. flpénel va unápXEl níearl an µe 

TO UnOÀoy101.leVO "H" KQTá Tr1 SlápKela Tr1ç ÀE+TOUpyíaç. 

IlapáöElyµa: 

pb = 1 bar. 
Av0kía Túnou: CR 16, 50 Hz. 
flapoXrl: 16 m3/h. 

NPSH (anÓ Tr1 oE)`íöa 78): 1,5 m YE. 

Hf = 3,0 m YE. 

OEpµoKpaaía uypoú: +60°C. 
H, (anó TO X. E, aeXíöa 82): 2,1 m YE. 

H = Pbx 10,2-NPSH-Hf-Hv-H3 [m YE]. 

H = 1 x 10,2 - 1,5 - 3,0 - 2,1 - 0,5 = 3,1 m Y. 
AUTó arlµaível ÓTt rl avTÀía µnopeí va ÀelTOUpyrlQel µe lKavÓTr1- 

Ta avappócprlarlS TO noMú 3,1 m YE. 

flíearl unoXoy4óµevrl aE bar: 3,1 x 0,0981 = 0,30 bar. 
flíearl unoNoytóµevrl aE kPa: 3,1 x 9,81 = 30,4 kPa. 
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4.5 MéylvTn rasa!) Eiaóöou 
FTO aXilµa B, oeXíóa 80, avaypácperaL n µéyLOTn EnLTpenóµevn 
ní£an £toóóou. C2oróao, 11 npQyl.laTLKrI níEan ELOÓ50U + TnV 
níean flou öíVEt n avTX[a ÓTaV ÀeLTOupyEí pe KXELarll páva 
KaTáeÀLtpnç, npéneL návra va eívat 'impel-mpg anó Tn %lÉylOTr) 
£rnrp£nóNevr] ní£ar] Aelroupyíaç" 
Ot avrXíeç óoKtµáÿovral unó níean 1,5 (popéç Tnv níean nou 
cpaívETal OTO OXr]µa B, aeXíóa 80. 

4.6 EIIáXIOTn napoXl 
H avTX[a óev npén£L va XpnatµonoLeíraL ytá napoXéç µLKpó- 
TEpeç anó Tnv EXáXLOTn ytaTí unápXel K[vóuvoç unep6épµav- 
anç. 
H napaKáTW KaµnúXn öeíXVel T11V eXÓXlaT11 napoXll as noaooTó 
Inc ovoµaoTtKLlç napoXrlç GE oXéon Kal [le T11 eepµol(paa[a TOU 

uypoú. 

= air-cooled top. 

fX. 6 

Qmin 
[%] 

30 

20 

10 

o 

40 60 80 100 120 140 160 180 t [ C] 

FnNEíwan: H avTXía öev npénet nOTé va XELTOUpyrla£L µe 
KXetoTrl páwa KaráeXttpnç. 

4.7 HAEKTPIKá XapaKTr)pIaTIK(Í 

BXéne ntvaKíóa KtvnTrlpa. 

4.8 fUXVÓTIjTa EKKIVrjaEWV Kai naúaEWV 
KLVnTrIP£S µéXpi 4 kW: éwç 100 cpopéç avÓ Wpa. 
AXXOt KtvnTrlpeç: éwç 20 cpopéç avá Wpa. 

4.9 DLaoTáaEIS KarRáprÌ 
r,IaaTáaElç: BXéne oxrlµa C, oeXíöa 81. 

Bápn: BXéne ETLKéTQ ouaKEUaaíaç. 

4.10 FTáANn Aopúßou 

BXéne OXrlµa D, a£Xíóa 82. 

5. EyKaráaraan 
rlá va ano(púyeTE pXÓp11 T11S avTXíaç KaTá Ti] v EyKQT(.1aTQan, 
aKoXoueTloT£ Tn ötaólKQOía TLOU cpaíveTai napaKÓTW. 

BlNa Evépyela 

o 
E. 

M 

. 

0 

Ta péXn oTn páan Tnç 
avTXíaç unoÖELKVúouv Tn 
cpopá porlç TOU uypoú OTnv 
avrXía. b 

o 
I- 

2 

ICl7'I. 
I AÍ1 r I láí^J 

4 X 0' 

H OeXíóa 81 óeíXveL: 

Ta µllKn anó oTóµlo oE 
oTóµto, 

Ttç ÖIaOTáaELS T11ç pÓOnS 

nç DuvöéDelç Twv 
awXnvWQewv Kat 

T11 SIáµBTpO KQL T11 66011 

TwV OnWv TWV KOXXLWV 

nÓKTWOnç. 

m 

11.1] 
L2 B2 

Ñ 
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BlNa Evépycia 

3 

la 
'il¡ 

C67-170 
. o 
1/ .1- 

S Ñ - 
ó 

H avrXía µnopeí va Tonoee- 
T11ee[ KQTQKópU(pa Ll OpI0V- 
TLQ. cDpOVTIOTE VQ UnápXEt 
EnapKrlç napoXil tpuXpoú 
aépa OTOV aveµlorrlpa Tou 
Klvnrrlpa. fioTóao, 0 KLVn- 

Trlpaç 5ev 6a npénet va 13pí- 

OKETaL no-re KÓTW arLÓ TO 

opt0vrto en[neöo. 

4 

teal b III ti 
o 
M 
,p 

b 

nu Tnv eXQXIOTOnoí11an 

TUXÓV 60púpoU ano Tnv 
avTXía, aUVIOTÓTQI n Tono- 
E)éTnan ólaoTOXIKWV ouvóé- 
oµwv DE Ká6£ nX£upá TnS 
avrXíaç KaeWç Kai avrlKpa- 
öaDµLKWv eöpáaeWV µerQú 
TOU unóßa6pou Kai Tnç 
avTX[aç. 
Fe Káe£ nX£upÓ Tnç avrXíaç, 

al Oa npéneL va TOnoe£TOúvT 
páveç anoµóvwanç yta va 
an0(pEúyETQt n EKKéVWO11 TOU 

ouoTrlµaroç o£ nepínTwan 
flou XpELQOTeí va KaOapí- 
GETS, EnIOKEUáOETE ll QVTt- 

KQTQOT1lOETE TnV QVTX[Q. 

H avrXía ea lipéneL návTa va 
npoOTaTEÚ£Tat anÓ avrí- 
aTpo(pn port µE Tr-11301)6m 
Wag paXpí5aç avrentoTpo- 
(plç (ll noóoßaXpíöa). 

5 

E=' 
tl \ 

°o o 
ö 

EyKQTQOTEíoTe TOUç awXrlveç 
éTOt, WOTe va ano(peÚy£Tai o 

EyKXWplaµóç TOU QépQ,-etÖl- 
Ká oTnv nX£upá avappó(pn- I 

anS TIN avrXíaç. / / 
6 

1 IilI > IO 

i 

. ó 

ETnv nepílTrwa11 £yKaTáoTa- 
anç ónou: 

O aWXrlvaç KaTá6XLtpnç 
éXEL KXIOn npoç TO KÓTW 

(peúyovTaç anó Tnv 
avrXía, 

unápXel (pópoç al(pwvl- 

EnlaTpO(pr aKa6ápTwv 

aµou 

anaLTEíTai npoOTQaíQ Q TÓ 

uypWV, 

eQ npénEl VQ TOnoeETneEí 
KOVT wet RaXß[5a KEVOÚ Ó 

OTnV avTXía. 

o 
; 

o 

ô 

î 
I- 
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6. HÀBKTpIKfi OÚVÓEOfj 

H nXEKTpIKTI aÚVóean npén£l va öleT;áy£Tal ano aöEloúXo 
nXEKTpOX6Y0 aúµ(pwva µE TOUç TOnIKOIJç KQVOVIaµOÚç. 

fiplV acpalPéaETE TO KelXUµµQ TOU aKpOKLßWTIOU Kat 

nplv To Xúalµo/anoauvapµoXóynan rflç avTÀíaç 
ßEßaLWeEITe ÓTL éXETE 5LQK611Jel TflV 11X£KTPLKT1 

Tpocpoöoaía. 

H avTXía npénel va auvóéeml OTO óíKTUO µtaw 
EV6ç EWTEpLKOú óLQKÓTTTn ÖLKTÚOU Ne £Xá)(IaTO 

KEW') EnacpcíJV 3 mm ae óÀouç TOUç nóXouç. 

H Táan Kat OUXV6Tr'iTQ X£LTOUpyíaç aVQCpépOvTal aTnv nlvaKíÖa 
TOU KIVnTrlpa. BEßaIWeEITE ÓTL O KIVnTTlpaç £íVal KQT6XÀnXoç 

yla Tnv nXEKTpIKtI napoXTl arflv onoía npóKEITaL va aUVÖeeeí. 

OL µovocpaalKoí KLVflTr>peç GRUNDFOS ólaeérouv EvawµarW- 
µÉVO évQ eepµlKó 5LQK6flrn KQt ÖEV XpelgOVTQL np6oeETn 
npooraaíQ Kla/nTTlpa. 

OL Tpl(pQOLKOí KIVnTTIP£ç flpéTTEL VQ oUVÖEeOÚV Q£ vav EKKI- 

VflTrl. 

To aKpoKlßCÚrlo µnopEí va arpQ(pEí ae Téaa£ptç etaElç, avá 
90°. 

1. Eáv XpEIgETQI, acpalpéare TOUç npocpuXaKTTIpEç rou auv- 
öéaµou. Mflv a(patpéoeTe TO aúvöeaµo. 

2. AcpalpéOTe TOUç KOXÀísç flOU auyKparoúv TOV KtvnTTlpa OTflV 

avTXía. 

3. ETpétpre TOV KlvnTrlpa arnv EnteuµnTrl Otan. 

4. EnavaronoeeTrlOTE Kat O(píkT£ Touç KoXXí£ç. 

5. EflavaTonoeeTTlaTe TOUç npocpuXaKTTIpEç Tou auvöéalJOu. 

H nXEKTptKTI aúvÖ£an ea npéneL va yíV£TaL Ónwç (paíVETaI OTO 

óláypaµµa flou ßPIOKETQL OTO EOWTEpIKó TOU KQXÚµIJQTOç TOU 

aKpOKIßWTIOU. 

6.1 ABITOupYía IJETOTPOTTJia QU)(VÓTnTaS 

Krvr)TrjpeS nou napéXovTau anó Tn GRUNDFOS: 

OXoI ot Tpt(paalKOí KLVnTTIpEç fl0U napéXOVTaL QnÓ -En 

GRUNDFOS µnopoúv va Ouvöeeoúv as tva µerarponta 
aUXV6Tflraç. 

AVáXoya I.IE TOV TÚnO TOU µETQTPOTTÉQ aUXVÓTflTaç, aUT6 

µnOpeí va npoKaXéaEt aAnon TOU eOpúßoU QTTo TOV KlvilTTlpa. 
Eníanç, µnopeí va EKeéQel TOV KLVflT1lpQ aE EnlßÀaßeíg alXµtç 
Táanç. 

fnlJeíwan: OL KIVnTTIp£ç GRUNDFOS Túnou MG 71 Kat MG 80 

KaeÚ)q Kat Ol MG 90 (1,5 kW óLflOXIKOO, ÓÀoI OXeólaaµéVOl ylQ 

Táaetç ÓIKTÚOU µÉXpL Kat 440 V (ßXéne ntvaKíÓQ KLVnTTIpa), 

npénel va npoaraTEÚOVTQI alió alXµtç Táanç µeyaXúrep£ç anó 
650 V (QVWTepn TlµTl) µeTQVJ Twv aKpoÓEKTÚ)v Tpo(poóoaíaç. 

EUVIOTáTQL n npOOTaaía ÓÀWV rwv áXÀ(.ov KLVflrTIpWV anó aLXµtç 
Táaflç µeyaXúTEpeç anó 850 V. 

Ta napanávw npoßXTlµarQ, ónXaóTl o aunµévoç eópußoç Kat 

Ol EnlßÀaß£íç alXµéç Táanç µnOpoúV va avTLµerwnlaroúv µe 

Tflv TonoetTnan Ev6ç cpíXTpou LC µeraÚ TOU µerarponéa 
auXVÓTnraç Kat TOU KIVflTTlpQ. 

rya nEpalTÉpw nXflpocpopíEç, aneueuveeíTe OTOV npoµne£uTTI 
TOU µ£TaTponéa auXvóTnraç tl TOU KIVnTTIpa. 

Klvnrripeq 6ÀAou KaTaaK£uaarrS EKTóg TIN GRUNDFOS: 

AnEueUveEITE OTfl GRUNDFOS TI OTOV KQTQOKEUQOTTI KLVnTTIpQ. 

7. EKKÍVnOn 

FnIJBÍWan: Mn eéTETErnv avrÀía o£ ÀEITOUpyía nply TflV 

yelJIQETE µs VEPÓ Kat TnV eQEpCí)QETe. 

Aú)OTE lólaíTepn npoaoXrl aTn (popá Tflç onrlç 
EaéPWOnq Kat XáßETE TO µéTpa aQç, éTOI (.ÚaTE TO 

nix') flou ölacpeúyet va µflv npoKaXéoel TpauµarL- 
aµ6 ae áTOµa flutti OTOV KLyflTrlpa rl Ora áXXa 
eiìQpTrlµQTa. 
le eyKQTQaTelOetç EOTOÚ V£POÚ, npénEt EníOnç va 
öoeeí lölaírepfl npoaoXrl (í)OTE va µnv npoKXfleoúv 
EyKaúµara QnÓ Tfl ölalpuyll TOU £OTOú VepOÚ. 

AKoXouerlarE nç oöflyíeç Twv aeÀíóWV 5. 

CR, CRI, CRN 1 twq 5, 

CR, CRN 8 Kau 16: 

ria QUTéç Tlç QVTÀI£ç, OUVLOT6Tal Va aVOíyETE Tn ßaÀßíöQ 
napelKQµtpflç (by-pass) Karel Tflv EKKívnan. H ßaXßíöa napá- 
KQl.ttpflç aUVÖÉEL TIç nXEupéç aVQppó(pflaflç KQl KaTáeXLLpflç Tflç 
QvTÀlaç, ÓIeuKOXÚVOVraç éral Tfl SIaóLKaaía nÀrlpwaflç. OTaV n 

X£ITOUpyIQ QrroKTTIOEI ÉVQV OTaeEpó pUel.ló, Terre I.InOPEITE VQ 

KXeíaere Tfl ßaXßíöa napáKaµtpnç. 'OTav Ta avTXoúµeva Uypá 
nepléXouv aépa, auvIOTÓTaI va QcprlvETe Tfl ßQXßíöa 
napáKaµtpflç avolKTtl. 

IX. 7 

8. FUVTrjPfjOfj 

fiplV eKIVTIOETe OtTOIQaÖrInoTE (pÚOEWq epyaoía 
OTflv avTXía, ßeßQlweEITE 6TL Káee nÀ£KTPIKTI 

napoXTl OTnV QvTXía Ohm KX£loTTl Kal 6T1 Öev µnOpeí 
Va avolXeeí TuXaía. 

Ta éópaVa -mg avrXíaç Kat ro oTEYavonolflTLKÓ áova öeV 

XP£lgovrat auvrTjpflofl. 

Eby npóKEITaL va anooTpayyía£Te Tflv avTÀíQ, enelÖrl Öev ea Tfl 

XPnalµonoLrloeTe yta µeyáXn XpovlKtl nepíoöo, a(palpéaT£ tvav 
anó TOUç npocpuXaKTTIp£ç TOU auvótaµou Kat £yXÚOTE Àíyeç 
OTQYÓVEç XaóloÚ OLXLKÓVnç OTOV CAova µeTaW Tflç KecpaXTlç 

Inc avrXíaç Kat TOU auVöéalJOU. AUT6 Oct eµnoöíaeL TO KóXXflµa 
TWV ÓQKTUÀíwv TOU µnXQVIKOú OTUneloeXínTn. 

'Eópava Kuvnrrjpa: 

OL KIVflTTlpeç nou óev Ölaeérouv ypaaaaóópouç ö£v XpELá- 

4)VTQI aUVTrlpnan. 

Ot KLVflTTlpeç nou 5la6érouv ypaaaaóópouç ea nptnel vQ 

XLnaíVOvTQL µe ypáao0 Xleíou, UtpflXTlç eepµoKpaaíaç, OÚIJCpW- 

va pe Tlç oónyí£ç aro KanáKt TOU aveµLOTTIpa. 

Fe nepírrrwon enoXlaKrlç XeITOUpyíaç (o KlvnTrlpaç öev tXet 
XelroupyrlaeL yla nEplaaórepo anó 6 µrlveç TO Xp6vo), 
auvLOTámI va XlnaívETe TOV KLVflTTIpa 6TQV n avrXía Tíeeral 
eKTóç XElTOUpyíaç. 
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9. Ilpoaraaía Kará Tou rraysroú 
AvTÁíeç nou öeV XprialliOnolOúvTal KaTá Tlç n8ptóÖouç naye- 
ToÚ, 8à npénel va anoorpayy0vral yta va anocpeúyovrat 01 

nµ1éç 
AnoorpayyíorE Triv avTXía XaJcapcivovraç Tri píóa el;aépwariç 
arrlv KecpaXr'i Trlç aVTÀíaç Kal acpalpcbvraç TO nWµa anoo-rpáy- 
ylariç anó Trl ßáarl. 

Ilpénel va öoeeí lólaíTeprl np000Xfi 6o-re TO vepó 
nou ölacpEÚyel va µriv Tpauµaríael Ta áTOIiQ il va 
npoKQXéael OTOV KIVr1Tr1pa 11 Ta (Dac( 
el;apTrl µaTa. 
le eyKaTaOTáaelç earoú vepoú, npénet va óoeEí 
lölaíTeprl npoaoXfi yla va µrlv npoKXrieoúv eyKaú- 
µaTa anó TO 4eOTó vepó nou ölacpeúyel. 

Mn ocpíyeTe Trl ßíóa ekaépworlç Kat µrl TonoBeTrlaeTe To nwµa 
anoorpáyylarlç µéXpt va l;avaXprlatµonolrlaere Trlv avrXía. 

CR, CRI, CRN 1 éwq 5, 

CR, CRN 8 Kal 16: 

flptv va enavaronoBeTrlaeTe TO ntíwiia anoorpáyytarlç oTrl 
peton, plówore Trl paXpíöa napáKaµtprlç µéXpl TO stop, pXéne 
oXfiµa 7. 

TonoeeTrloTE TO ncíTµa anoorpáyytorlç acpíyyovraç TO µeyáXO 
nepticóXXto nou aKolcou8eírat anó Trl paXpíóa napáKaµlprlç. 

10. TEXviKt¡ urroaT6plgn 
Erlµeíwarl: Eáv rl avTXía ixet Xprlatµonolri6eí yta Kánolo uypó 
nou eíval enlpÀapéç yta Trly uyeía Tj TOlKó, rl avTXía 8a 8ewprl- 
eeí coq µoXuaµévrl. 

Eáv i;riTrleeí anó Tri GRUNDFOS va npoocpépel TeXvtKri 
unooTripll;rl oTrlv avrXía, ea npénel va evrjµepweeí lie óAeç Ttç 
aXETIKéç ÀenTOlAépeleç yta TO QVTXOÚµeVO Uypó, K.Àn. nplV TrIV 
napáöoari -mg avTXíaç. AlacpopeTlKá, rl GRUNDFOS µnopeí va 
apvrleeí va avaXápet Trl ouvTnpriari Triç avTXíaç. 
Ta nl8avá é2;oa entorpocpriç Triç avrXíaç papúvouv TOV 

nEÀáTri. 

fioTóao, onolaór`lnoTe aíTrlorl ylQ napoXl'l TEXvIKI'lç UnooTr'lpl- 
riç (avekápTrlTa ce nolóV aneueúveral) npénel va neplÀaµpá- 

Vel ÀenTOliépEleç aXETIKá lie TO aVTÀOÚI.IeVO uypó, ae nepírrrw- 
arl nou rl avTXía éXet Xprlalµonolrleeí yta uypó enlp)caprl yta Trly 
UyEía T'l ToklKá. 

10.1 IET ETTIQKEUIjç 

rlá TQ GET enlOKeunq TON CR, CRI Kal CRN, pXénc 
.www.grundfos.com (WebGOLD), WinCAPS ti Service Kit 
Catalogue. 

11. Pú6Nlan aUVÓÉapOU 
rió rri púeµlarl TOU auvóéoµou aTrly CR, CRI, CRN 1 éwç 5, 
pXéne oXrlµa F, aeXíöa 83. 

nei Trl pú8µlarl Tou auvöéoµou oTTly CR, CRN 8 Kat 16, pXéne 
oXriµa G, oEXíöa 84. 

rlá Tri pú81.11or1 Tou ouvóéaµou oTrly CR, CRN 32 éwç 90, pXéne 
axa H, oeAíöa 85. 
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12. IlívaKaS supÉaEwS pAapwv 

ílplv va acpatpéa£T£ TO KáÀuppa TOU aKpOKLßwTLOU Kat npLV TO ÀÚaIµO/anOaUVapµOÀóynanj Tnç avrÀíaç, ßeßalWe£íTE ÓTL 

ken ölaKÓlkt TnV nÀEKTptKTI Tpo(poÓOaía Kat ÓTl Ö£V µnopEí VQ aVOIkEt KaTá ÀáeOç. 

BÀápn Arría AvrtN£Twntan 

1. 0 KLVn1T1'jpQç ÓEV 

ÀELTOUPye( óTQV TOV 

eéTeTe QE ÀELTOUpyía. 

a) AlaKonn nÀEKTplKOÚ pEÚí.laTOç. FuVÓÉOT8 TnV nÀEKTpIKTI napoXrl. 

p) Ol aalPáÀELEç éXOUV KQEL. AVTLKQTaOTn1oTE Ttç Qa(páÀELEç. 

y) To eeppLKó EKKLVf)TTl éXel öLaKól))EL. EnavEV£pyonOLnloTE TnV npOOTaOLa KLVnTn>pa. 

ó) H eeppLKTI npoOTQaía éXEI ÖlaKó4et. ETTQVQTígTE Tn eEpE .11Kfl npOOTaoía. 

£) Ot KÚpt£ç Ena(péç OTOV EKKLVnjTfl öeV KáVOUV 

£na(pfl Ll TO nnVlo E(VQI EÀaTTWpaTLKó. 

AVTLKOTQOTfIOTE TLç Ena(péç fl TO nnVío. 

OT To KÚKÀwpa £ÀéyXQu ELVaI EÀQTTwµaTLKó. EnLÖLOpewOTE TO KÚKÀWµQ eÀéyXOu. 

) 0 KLVfjTf>paç £ívat EÀQTTWpaTLKÓç. AVTLKQTaOTT1OT8 TOV KLVf1TT1pa. 

2. To eEppLKó TOU EK- 

KLVnTTI ÓlaKónTEL 

apéawç pÓÀlç avoí- 
ETE TnV nÀEKTPLKfI 

Tpo(poöoaía. 

a) Mía aO(páÀEla/auTÓL.IaTo pEÀé KUKÀÚ)paToç 

éXEL néOEl. 

EnQvacpépETE TnV aacpáÀEla. 

p) Ot Enacpéç OTO eEpµlKó TOU EKKLVnTTI ELVaI 

EÀaTTWpaTLKéç. 

AVTLKQTQOTTIOTE Tlç ena(péç TOU EKKLVfjTfl. 

y) H oúvó£on KaÀwöíou éXel XaÀapwaeL n£íval 
EÀQTTW paTLKrI. 

F(píkTE Tl avTLKQTaOTn1OTE Tri oÚVö£an KaÀwöíou. 

ó) H nEPléÀtl;n TOU KLVnTT1PQ EIVat EÀQTrWµaTLKrI. AVTLKQTQOTTIOTE TOV KLVnTf1pQ. 

E) H avrÀía eívat IlnXavLKwç cppaypévn. A(paLpéoTE Ó,TI µnÀOKáp£l pnXQVLKá TnV avrÀía. 

or) H púepLQn UTTEp(pÓPTWOnç eíVat nOÀÚ Xa41nÀ)l. PUeIlíOTE TOV EKKLVnTTI OWOTá. 

3. To eeppLKó TOU EK- 

KLVnTTI (rriaKÓnTeL 

nEptoTaolaKC.l. 

a) H púeptan unep(póprwanç cívat noÀÚ 
Xal.lnÀfl. 

PUepíaTE TOV EKKIVnTTI owOTá. 

p) XaµnÀTl T(.lon ortç wpeç alXµr>ç. EÀéyTE Try nÀEKTPLKTI TpO(pOöoaía. 

4. 0 EKKLVnTT>ç ÖeV éX£L 

51aKó111El, awl n 
avTÀLa ÖEV À£tTOUp- 

yeí. 

a) EÀéyTE Ta OnpELa a), p), ö), E) Km . 

5. H anóöoan rnç 
avrÀíaç 61£v Eívat 
oTaeeprl. 

a) H níean £Laóöou Tnç avTÀíaç Eívat noÀú 

XapnÀrl (annÀaíwan). 
EÀéykTE rtç auverlKEç avappó(pnanç. 

p) 0 awÀrlvaç avappó(pnanç / avrÀía £ívat 
pepticwç (ppayµévot and, alcaeapaíeç. 

KaeapíoTE rnv avrÀía rl TO awÀf>va avappó(pn- 
anç. 

y) H avrÀía Tpapá aépa. EÀéykTE TLç auveTlKEç avappó(pnonç. 

6. H avTÀía À£troupy£í, 
aÀÀá öeV öível vepó. 

a) 0 owÀrjvaç avappócpnanç / avrÀía £ívaL 

pepticwç (ppaypévoL anó aKaeapaíeç. 
KaeapíarE Tnv avrÀía ti ro owÀrlva avappó(pn- 
orig. 

p) H noöopaÀpíöa n n paÀpíóa avrenLarpo(prlç 
éX£l KOÀÀTIaEt oTTiV KÀeLOTTI eéon. 

Entölopeware Try/ noóopaÀpíöa rl Tri paÀp(öa 
avTentaTpO(pL>ç. 

y) Alapporl aro awÀrlva avappó(pnanç. EntólopewoT£ TO awÀflva avappócpnanç. ' 

ö) Aépaç aro awÀrlva avappócpnanç rl ornv 
avrXía. 

EÀêykTE Ttç auverlK£ç avappó(pnonç. 

E) O KLVnTf>Paç nEpLOTpé(p£TQt pE ÀQVeaopévn 
(papá 

AÀÀáI;TE rn (popá nEpIOTpO(pf>ç TOU KLVnTn>pa. 

7. H avrÀía yupvá 
avánoöa póÀLç -up/ 
KÀeLOETE. 

a) Alappo>1 oro awÀríva avappó(pnanç. Entólopeware To awÀrlVa avappó(pnanç. 

p) H noöopaÀpíöa rl n paÀpíöa avT£nLOTpo(prlç 

EIVQI EÀQTTWpaTLKnI. 

Entötopeware Tnv noöopaÀpíóa rl Tn paÀpíöa 
aVT£ntOTpO(pTlç. 

8. Atappofl o-ro OT£ya- 
VOnOLnTLKÓ al OVQ. 

a) EÀQTTWpaTLK aTEyavOnOInTLKó áOVa. AVTLKQTQOTTIOTE TO oTEyQVOnOtnTLKÓ ákoVa. 

9. eópupoç. a) IlapoualgeTaL annÀaíwan arnv avrÀía. EÀéykT£ rig QuveTIKEç avappó(pnanç. 

p) H avTÀía öev nepLarpé(peraL eÀeúeepa 
(avTíaraon Tptpr>ç) Xóyw Àaveaapévnç 
púeptanç Tou ál;ova Tnç avTÀíaç 

Puepíare / npoaappóoTe aWará TOV ákova Tnç 
avTÀíaç. 

y) AEtTOupyía pETaTponéQ aUXVÓTnTaç. BÀéne unOKE(páÀalO 
6. 1 /lelrOUpYla 1JErarpOnÉa OUXvÓTr)raÇ. 

13. Anóppitin 
IliH anópplwn aUTOÚ TOU npoïóvroç Tl TWV ekapTnpárwv TOU 

npénEl va yíverat aúpcpwva pe TLç aKóÀou6£ç y£VtKéç oönyíeç: 

1. XpnatponotrlOTe rnv TonlKTl rl önpóata unnp£aía auÀÀoyrlç 
anopÀTlTwv. 

2. Fe nepínTwan nou öev unápXel pía TéTOIa unnp£aía 
auÀÀoyf>ç anopÀf>Twv rl aE nepírlTwan nou óev 'mope( va 
en£kepyaoTEí Ta uÀtKá nou Xpnotponotoúvrat o£ auró To 

npoïóv, napaöwaTE TO npoïóv TI OTTOlaÖrinoTe EnLKívÓuva 

UÀLKá Tou OTnV nÀnoléOT£pn eralpía tl Ouvepyeío -mg 

GRUNDFOS. 

H GRUNDFOS ótaTnpeí TO ötKaíwpa TpononotTla£WV. 
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Alvorens met de installatieprocedure te beginnen, 
dient u deze installatie- en bedieningsinstructies 
zorgvuldig te bestuderen. De installatie en bediening 
dienen bovendien volgens de in Nederland/Belgie 
geldende voorschriften en regels van goed vakman- 
schap plaats te vinden. 

1. Behandeling 
De motoren van de CR, CRI, CRN 1, 3, 5 en CR, 
CRN 8, 16 pompen zijn voorzien van hijsogen die niet 
mag worden gebruikt voor het ophijsen van de corn - 
plete pomp. 

Als de gehele pomp moet worden opgehesen, let dan op het vol- 
gende: 

CR, CRI, CRN 1, 3, 5 en CR, CRN 8, 16 pompen voorzien van 
GRUNDFOS MG motoren dienen door middel van een strop of 
gelijkwaardig worden gehesen. 

CR, CRN 32, 45, 64 en 90 voorzien van GRUNDFOS MG mo- 
toren tot en met 11 kW dienen aan de hijsogen op de pompkop 
to worden opgehesen. 

CR, CRN 32, 45, 64 en 90 voorzien van Siemens motoren van 
15 kW en groter dienen met behulp van de hijsvoorzieningen 
op de motor to worden opgehesen. 

Voor andere motor fabrikaten dan hierboven vermeld, is het 
aanbevolen om de pomp op to hijsen, door middel van een 
strop of gelijkwaardig, door de pompkop. 

52 

2. Type -aanduiding 

2.1 Pompaanduiding voor CR, CRI, CRN 1, 3 en 5 

Voorbeeld NCR 3 - 10 

Pomp- range: CR, CRI, CRN 

Nominale volumestroom in m3 /h 

Aantal waaiers 

Code pompuitvoering 

X- X- X- 

Code leidingaansluiting 

Code materialen 

Code rubber pomponderdelen 

X- 

Code asafdichting 

2.2 Pompaanduiding voor CR, CRN 8 en 16 

XXXX 

Voorbeeld CR 8 -30/ 
i 

2 -X- X - X- XXXX 

Pomp- range: CR, CRN 

Nominale volumestroom in m3 /h 

Aantal trappen x 10 

Aantal waaiers (wordt uitsluitend gebruikt 
indien de pomp minder waaiers dan kamers 
heeft) 

Code pompuitvoering 

Code leidingaansluiting 

Code materialen 

Code asafdichting en rubber pomponderdelen 

2.3 Pompaanduiding voor CR, CRN 32, 45, 64 en 90 

Voorbeeld CR 32-2 -1- X- X- X- X- XXXX 

Pomp- range: CR, CRN 

Nominale volumestroom in m3 /h 

Aantal trappen 

Aantal waaiers met een kleinere diameter 

Code pompuitvoering 

Code leidingaansluiting 

Code materialen 

Code rubber pomponderdelen 

Code asafdichting 

3. Toepassingen 
De GRUNDFOS meertraps in-line centrifugaalpompen, type CR, 
CRI en CRN, zijn ontwikkeld voor vele toepassingen. 

Te verpompen media 

Dunne, niet -explosieve media, die geen vaste deeltjes of vezels 
bevatten. Het medium mag de pomp niet chemisch aantasten. 

Indien het te verpompen medium een hogere soortelijke massa 
en /of viscositeit heeft dan water, kan het noodzakelijk zijn een 
motor met een groter vermogen toe te passen. 

CR, CRI, CRN 

De pompen zijn geschikt voor toevoer, circulatie en drukverho- 
ging van warm of koud (schoon) water. 

CRN 

In Systemen waar alle onderdelen van hoogwaardig roestvrij staal 
moeten zijn omdat zij in contact staan met de media, moeten 
CRN -pompen worden gebruikt. 
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4. Technische specificaties 

4.1 Omgevingstemperatuur 
Maximum +40 °C. 

Komt de omgevingstemperatuur boyen de +40 °C, of wanneer de 

motor is opgesteld op een plaats die 100 meter of hoger boyen 
eeniveau ligt, dan moet het motorvermogen (P2), als gevolg van 
e lage dichtheid en daardoor lager koelend effect van de lucht, 

verminderd worden, het kan noodzakelijk zijn een motor met een 
groter nominale vermogen te selecteren. 

Afb. 1 

P2 

[%] 

100 

90 

80 

70 

60 

50 

20 25 30 35 40 45 50 55 60 65 70 75 80 
t [°C] 

1000 2250 3500 

Voorbeeld: 
Afbeelding 1 geeft aan, dat wanneer een motor op een hoogte 
van 3500 meter boyen zeeniveau wordt toegepast het P2 vermo- 
gen naar 88% dient to worden verlaagd. Bij een omgevingstem- 
peratuur van 70 °C dient het P2 vermogen naar 78% van het 
nominaal vermogen to worden verlaagd. 

4.2 Mediumtemperatuur 
Zie afb. A, pagina 79, waar het verband tussen de mediumtempe- 
ratuur en de maximaal toelaatbare werkdruk staat vermeld. 

N.B.: De bereiken van de maximaal toelaatbare werkdruk en me- 

diumtemperatuur gelden uitsluitend voor de pomp. 

4.3 Maximaal toelaatbare werkdruk en mediumtempe- 
ratuur m.b.t. de asafdichting 

Afb. 2 

CR, CRI, CRN 1, 3 en 5: 

p [bar] 

35 

30 

25 

20 

15 

10 

5 

0 

HUBE /HUBV 
HUUE/HUUV HUBE 

-40 -20 0 20 40 60 80 100 120 140 160 
t [°C] 

Afb. 3 

CR, CRN 8 en 16: 
p [bar] 

30 

25 

20 

15 

10 

5 

0 

-40 -20 0 20 

AUUE/AUUV AUUE 

w> 
AUUE/AUUV » » ¢¢ 
BUBE /BUBV BUBE 

40 60 80 100 120 140 160 
t [°C1 

Afb. 4 

CR, CRN 32, 45, 64 en 90: 

p [bar] 

35 

30 

25 

20 

15 

10 

5 

0 

-40 -20 0 20 

HUBE /HUBV 

w 
D 
w 

w> » 
ww 

r 

HUBE 

EUBE/EUBV 

EUUE/EUUV EUBE 

40 

4.4 Minimale inlaatdruk 
Afb. 5 

HI f 

60 80 100 120 140 160 
t [°C] 

i 

Pb 

Hv 

NPSH 

De maximale zuighoogte "H" in meters vloeistofkolom wordt als 
volgt berekend: 

H = Pb x 10,2 -NPSH- Hf -H, -Hs 

Pb = Barometrische druk in bar. 
Voor de barometrische druk kan 1 bar worden aange- 
houden. 
In gesloten systemen geeft pb de systeemdruk in bar 
aan. 

NPSH = NPSH -waarde (net positive suction head) in meters 
vloeistofkolom (af te lezen van de NPSH -curve op 
pagina 78 bij de hoogste volumestroom die de pomp 
kan leyeren). 

Hf = Weerstandsverlies in de zuigleiding, in meters vloei- 
stofkolom bij de hoogste volumestroom die de pomp 
kan leyeren. 

H = Dampspanning in meters vloeistofkolom, zie afb. E op 
pagina 82. tm = mediumtemperatuur. 

HS = Veiligheidsmarge van minimaal 0,5 m vloeistofkolom. 

Indien de berekende "H" positief is, kan de pomp werken bij een 
zuighoogte van maximaal "H" meter vloeistofkolom. 

Indien de berekende "H" negatief is, is een inlaatdruk van mini - 
maal "H" meter vloeistofkolom vereist. De druk moet gelijk zijn 
aan de berekende "H" tijdens bedrijf. 

Voorbeeld: 

Pb = 1 bar. 
Pomptype: CR 16, 50 Hz. 
Volumestroom: 16 m3 /h. 
NPSH (van pagina 78): 1,5 meter vloeistofkolom. 
Hf = 3,0 meter vloeistofkolom. 
Mediumtemperatuur: +60 °C. 
H (van afb. E, pagina 82): 2,1 meter vloeistofkolom. 

H = pb x 10,2 - NPSH - Hf - H - HS [m vloeistofkolom]. 

H = 1 x 10,2 - 1,5 - 3,0 - 2,1 - 0,5 = 3,1 meter vloeistofkolom. 
Dit betekent dat de pomp kan werken bij een zuighoogte van 
maximaal 3,1 m vloeistofkolom. 

De inlaatdruk berekend in bar: 3,1 x 0,0981 = 0,30 bar. 
De inlaatdruk berekend in kPa: 3,1 x 9,81 = 30,4 kPa. 
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4.5 Maximale inlaatdruk 5. Installatie 
Afb. B, pagina 80, toont de maximaal toelaatbare inlaatdruk. De 
werkelijke inlaatdruk + de druk die ontstaat als de pomp tegen 
een gesloten afsluiter draait, moet echter altijd lager zijn dan de 
"maximaal toelaatbare werkdruk". 

De pompen zijn maal-getest tot een druk 1,5 keer maal de aange- 
geven waarde in afb. B, pagina 80. 

4.6 Minimum flow 
Vanwege het risico van oververhitting, moet de pomp niet op een 
flow lager dan de minimum flow worden toegepast. 
De onderstaande curve geeft de minimum flow als een percen- 
tage van de nominale flow in relatie tot de mediumtemperatuur 
weer. 

- - - -= air -cooled top. 

Afb. 6 

Qmin 
[%] 

30 

20 

10 

o 

40 60 80 100 120 140 160 180 t [ C] 

N.B.: De pomp mag nooit tegen een gesloten pers in bedrijf zijn. 

4.7 Elektrische specificaties 
Zie het typeplaatje van de motor. 

4.8 Aantal malen starten en stoppen 
Motoren tot 4 kW: Max. 100 keer per uur. 
Andere motoren: Max. 20 keer per uur. 

4.9 Afmetingen en massa's 
Afmetingen: Zie afb. C, pagina 81. 

Massa's: Zie label op de verpakking. 

4.10 Geluidsniveau 
Zie afb. D, pagina 82. 
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Volg onderstaande beschrijving, om schade aan de pomp tijdens 
het installeren to voorkomen. 

Stab Actie 

1 

g 
o 
M 

0 
N 'I o 

De richting waarin het medium 
door de pomp stroomt, is met 
pijlen op het voetstuk van de 
pomp aangegeven. 

I' O 
1- 

2 

I 11 

ICfi'I 
1 J lÌ 4 X 0 

Pagina 81 toont: 

de lengtes van poort tot 
poort, 

de afmetingen van het 
voetstuk, 

de leidingaansluitingen en 

de diameter en positie van 
gaten voor de funde- 

ringsbouten. 

elB, 

Ñ B2 

de 
1- 

3 

oIÍ 
o 

S 
G 
1- 
m 

De pomp kan zowel verticaal 
als horizontaal worden geïn- 
stalleerd. De ruimte moet 
goed geventileerd zijn ten be- 
hoeve van de motorkoeling. 
De motor mag evenwel nooit 
beneden het horizontale vlak 
worden geplaatst. 

° [El 

4 

41 MONO b IMOI" N 

g 
o 
ô 

2 
1- 

Resonantie en trillingen die 
door de pomp worden veroor- 
zaakt, kunnen worden terug- 
gebracht door in de pers- en 
zuigleiding van de pomp ex- 
pansiestukken en tussen het 
voetstuk en de pomp trillings- 
dempers aan to brengen. 
Bij reiniging, reparatie of ver- 
vanging van de pomp dienen 
aan weerszijden van de pomp 
afsluiters to worden gemon- 
teerd om to voorkomen dat de 
pomp wordt afgetapt. 
De pomp dient to allen tijde 
door middel van een terug- 
slagklep (voetklep) tegen te- 
rugstroming to worden bevel- 
ligd. 

5 

o 

co 

o 
I- 

Installeer de leidingen zoda- 
nig dat luchtbellen worden 
vermeden, vooral aan de zuig- 
zijde van de pomp. 7 

6 

I`If 

En 

Ie 

> fll § 

Bij installaties, waarin 

de afvoerleiding schuin af- 
loopt vanaf de pomp, 

er een sifon- effect zou kun- 
nen ontstaan en 

bij installaties, die tegen te- 
rugstroming van verontrei- 
nigde media moeten 
worden beveiligd, 

dient er dicht bij de pomp een 
vacuümstop to worden ge- 
monteerd. 

E, 

1- 
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6. Elektrische aansluiting 
De elektrische aansluiting dient door een erkend installateur to 
worden uitgevoerd volgens de in Nederland /België geldende 
voorschriften. 

Vergewis u ervan dat de voedingsspanning is uitge- 
schakeld alvorens het deksel van de klemmenkast to 
verwijderen en de pomp to verwijderen /te demonte- 
ren. 

De pomp dient to zijn aangesloten op een externe 
netschakelaar met een contactopening van ten min - 
ste 3 mm in alle polen. 

De bedrijfsspanning en -frequentie staan vermeld op het type - 
plaatje van de motor. Controleer of de motor geschikt is voor de 
to gebruiken voedingsspanning. 

Eenfasemotoren van GRUNDFOS zijn voorzien van een thermi- 
sche schakelaar; een extra motorbeveiliging is niet nodig. 

Driefasenmotoren moeten op een motorbeveiliging worden aan - 
gesloten. 

De klemmenkast kan in vier posities worden gezet (in stappen 
van 90 °): 

Wijzig de positie van de klemmenkast als volgt: 

1. Verwijder indien nodig de koppelingsbeschermers. Verwijder 
de koppeling niet. 

2. Verwijder de bouten waarmee de motor aan de pomp is beves- 
tigd. 

3. Plaats de motor in de vereiste positie. 

4. Monteer de bouten en draai deze vast. 

5. Breng de koppelingsbeschermers weer aan. 

De elektrische aansluiting dient to worden uitgevoerd overeen- 
komstig het bedradingsschema aan de binnenzijde van het dek- 
sel van de klemmenkast. 

6.1 Gebruik van een frequentie -omvormer 

SMotoren geleverd door GRUNDFOS: 

Alle driefasenmotoren van GRUNDFOS kunnen worden aange- 
sloten op een frequentie -omvormer. 

Afhankelijk van het type frequentie -omvormer is het mogelijk dat 
de motor hierdoor meer geluid maakt. Bovendien kan de motor 
worden blootgesteld aan schadelijke spanningspieken. 

N.B.: De GRUNDFOS -motoren MG 71, MG 80 en MG 90 
(1,5 kW, tweepolig), allen bedoeld voor een voedingsspanning tot 
440 V (raadpleeg het typeplaatje van de motor) moeten worden 
beveiligd tegen spanningspieken van meer dan 650 V 

(piekwaarde) tussen de aansluitklemmen voor de voeding. 

Het verdient aanbeveling alle overige motoren to beveiligen tegen 
spanningspieken hoger dan 850 V. 

Bovengenoemde storingen (geluid, spanningspieken) kunnen 
worden voorkomen door een LC- filter to monieren tussen de fre- 
quentie- omvormer en de motor. 

Neem voor meer informatie contact op met de leverancier van de 
frequentie -omvormer of met GRUNDFOS. 

Indien de motor van ander fabrikaat is: 

Neem contact op met GRUNDFOS of met de motorfabrikant. 

} 

7. In bedrijf nemen 
N.B.: Start de pomp pas wanneer deze met vloeistof is gevuld en 
is ontlucht. 

Let op, in welke richting de ontluchtingsopening wijst 
en zorg ervoor dat het ontsnappende water geen Per- 
sonen kan verwonden of schade kan toebrengen aan 
de motor of andere onderdelen. 
Bij warmwaterinstallaties dient in het bijzonder reke- 
ning to worden gehouden met het gevaar van ko- 
kendheet water. 

Volg de instructies op de pagina 5. 

CR, CRI, CRN 1 tot 5, 

CR, CRN 8 en 16: 

Voor deze pompen is het raadzaam om tijdens het in bedrijf ne- 
men de omloopregelklep to openen. De omloopregelklep verbindt 
de zuigzijde met de perszijde van de pomp, waardoor het vullen 
wordt vereenvoudigd. Zodra de werking stabiel is, kan de om- 
loopregelklep worden gesloten. Als de to verpompen media lucht 
bevatten, verdient het aanbeveling de omloopregelklep open to 
laten. 

Afb. 7 

8. Onderhoud 
Voordat u met werkzaamheden aan de pomp begint, 
dient u er zeker van to zijn dat de voedingsspanning 
naar de pomp is afgeschakeld en niet per ongeluk 
kan worden ingeschakeld. 

De pomplagers en asafdichting zijn onderhoudsvrij. 

Een pomp die voor een lange periode uit bedrijf genomen wordt, 
dient to worden geleegd. Verwijder een van de koppelingsbe- 
schermers en injecteer vervolgens enkele druppels siliconenolie 
op de as tussen de pompkop en de koppeling. Zo wordt voorko- 
men dat de asafdichtingsringen aan elkaar gaan kleven. 

Motorlagers: 
Motoren zonder smeernippels zijn onderhoudsvrij. 

Motoren die van smeernippels zijn voorzien, dienen to worden 
gesmeerd met een hoge- temperatuurvet op basis van lithium 
(raadpleeg de instructies op de beschermkap van de ventilator). 

Bij seizoenbedrijf (waarbij de motor langer dan 6 maanden per 
jaar niet wordt gebruikt) is het aan to bevelen de motor to smeren 
wanneer de pomp buiten bedrijf wordt gesteld. 
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9. Bescherming tegen bevriezing 
Pompen die tijdens vorstperioden niet worden gebruikt, dienen to 
worden geleegd. Zo wordt voorkomen dat ze worden beschadigd 
doordat het water in de pomp bevriest. 

Leeg de pomp door de ontluchtingsschroef in de pompkop los to 
draaien en de aftapplug uit het pomphuis to verwijderen. 

Zorg ervoor dat het ontsnappende water geen Perso- 
nen kan verwonden of schade kan toebrengen aan 
de motor of andere onderdelen. 
Bij warmwaterinstallaties dient in het bijzonder reke- 
ning to worden gehouden met het gevaar van ko- 
kendheet water. 

Draai de ontluchtingsschroef weer vast en breng de aftapplug 
weer aan zodra de pomp weer in bedrijf wordt genomen. 

CR, CRI, CRN 1 tot 5, 

CR, CRN 8 en 16: 

Alvorens de aftapplug in het voetstuk to plaatsen, draait u de om- 
loopregelklep geheel los en trekt u deze tot de aanslag naar bui- 
ten (zie afb. 7). 

Breng de aftapplug aan door eerst de grote moer vast to draaien 
en vervolgens de omloopregelklep vast to zetten. 

10. Service 
N.B.: Indien een pomp is gebruikt voor een vloeistof dat schade- 
lijk voor de gezondheid is, wordt deze pomp als verontreinigd be- 
schouwd. 

Wanneer GRUNDFOS wordt verzocht een pomp in reparatie to 
geven, dienen alle gegevens over het gepompte medium enz. 
aan GRUNDFOS to worden overhandigd voordat de pomp aan 
GRUNDFOS wordt geretourneerd. Gebeurt dat niet, dan kan 
GRUNDFOS weigeren de pomp to repareren. 
Eventuele kosten voor het retourneren van de pomp zijn voor re- 
kening van de klant. 

Indien de pomp is gebruikt voor vloeistoffen die schadelijk zijn 
voor de gezondheid, dient de aanvraag voor een servicebeurt to 
allen tijde vergezeld to gaan van gegevens over het gepompte 
medium. 

10.1 Service kits 
Voor service kits CR, CRI en CRN, zie www.grundfos.com 
(WebGOLD), WinCAPS of Service Kit Catalogue. 

11. Instelling koppeling 
Voor instelling van de koppeling bij CR, CRI, CRN 1 tot 5, zie afb. 
F, pagina 83. . 

'Voor instelling van de koppeling bij CR, CRN 8 en 16, zie afb. G, 

pagina 84. 

Voor instelling van de koppeling bij CR, CRN 32 tot 90, zie afb. H, 

pagina 85. 
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12. Opsporen van storingen 

Alvorens het deksel van de klemmenkast to verwijderen of de pomp to verwijderen /te ontmantelen dient u er zeker van to zijn 

dat de stroomtoevoer naar de pomp is afgesloten en niet per ongeluk kan worden ingeschakeld. 

Storing Oorzaak Oplossing 

1. Motor draait niet na 
gestart te zijn. 

a) Geen voedingsspanning. Sluit de voedingsspanning aan. 

b) Zekeringen zijn doorgebrand. Vervang de zekeringen. 

c) De motorbeveiliging heeft de motor uitgescha- 
keld. 

Activeer de motorbeveiliging opnieuw. 

d) Thermische beveiliging is aangesproken. Reset de thermische beveiliging. 

e) Hoofdcontacten in de motorbeveiliging maken 
geen contact of de spoel is defect. 

Vervang contacten of de magnetische spoel. 

f) Zekeringen van het stuurstroomcircuit zijn 
defect. 

Repareer het stuurstroomcircuit. 

g) Motor is defect. Vervang de motor. 

2. Motorbeveiligingsscha- 
kelaar schakelt de mo- 
tor uit zodra de voe- 
dingsspanning is Inge- 
schakeld. 

a) Eén zekering is doorgebrand. Vervang de zekering/schakel de onderbreker weer 
in. 

b) Contacten in motorbeveiliging van de motor 
zijn defect. 

Vervang contacten in de motorbeveiliging van de 
motor. 

c) Kabelaansluiting zit los of is defect. Kabelaansluiting vastmaken of vervangen. 

d) Motorwikkeling is defect. Vervang de motor. 

e) Pomp is mechanisch geblokkeerd. Maak de mechanische blokkering van de pomp 
ongedaan. 

f) Instelling is te laag. Stel de motorbeveiliging correct af. 

3. Motorbeveiliging 
schakelt de motor af 
en toe uit. 

a) Instelling is te laag. Stel de motorbeveiliging correct af: 

b) Lage spanning tijdens piekuren. Controleer de voedingsspanning. 

4. Motorbeveiliging 
schakelt de motor niet 
uit, maar de pomp 
draait niet. 

a) Controleer 1 a), b), d), e) en f). 

5. Pompcapaciteit niet 
constant. 

a) Inlaatdruk van de pomp is te laag (cavitatie). Controleer de zuigomstandigheden. 

b) Zuigleiding/pomp is gedeeltelijk geblokkeerd 
door verontreinigingen. 

Reinig de pomp of de zuigleiding. 

c) Pomp zuigt lucht aan. Controleer de zuigomstandigheden. 

6. Pomp draait, maar 
geeft geen water. 

a) Zuigleiding/pomp is geblokkeerd door veront- 
reinigingen. 

Reinig de pomp of de zuigleiding. 

b) Voetklep of terugslagklep is geblokkeerd in ge- 
sloten positie. 

Repareer de voetklep of terugslagklep. 

c) Lekkage in zuigleiding. Repareer de zuigleiding. 

d) Lucht in zuigleiding of pomp. Controleer de zuigomstandigheden. 

e) Motor draait in de verkeerde richting. Controleer de draairichting van de motor. 

7. Pomp draait achteruit 
na uitgeschakeld te 
zijn. 

a) Lekkage in zuigleiding. Repareer de zuigleiding. 

b) Voetklep of terugslagklep is defect. Repareer de voetklep of terugslagklep. 

8. Lekkage van de asaf- 
dichting. 

a) Asafdichting is beschadigd. Vervang de asafdichting. 

9. Geluid. a) In de pomp treedt cavitatie op. Controleer de zuigomstandigheden. 

b) De pomp draait niet soepel (wrijvingsweer- 
stand) omdat de pompas niet goed staat). 

Stel de pompas goed af. 

c) Gebruik van een frequentie-omvormer. Zie par. 6.1 Gebruik van een frequentie-omvormer. 

13. Afvalverwijdering 
Voor verwijdering van dit product of onderdelen daarvan geldt het 
volgende: 

1. Neem contact op met de plaatselijke reinigingsdienst. 

2. Indien geen reinigingsdienst aanwezig is, of wanneer de reini- 
gingsdienst de in dit product verwerkte materialen niet kan 
verwerken, kunt u het product afleveren bij uw dichtstbijzijnde 
GRUNDFOS -vestiging of servicewerkplaats. 

Wijzigingen voorbehouden. 
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Läs noggrant igenom denna monterings- och driftsin- 
struktion innan installation av pumpen päbörjas. I öv- 
rigt skall installation och drift ske enligt lokala be- 
stämmelser och gängse praxis. 

1. Handhavande 
Motorerna pá pumparna CR, CRI, CRN 1, 3, 5 och 
CR, CRN 8, 16 levereras med lyftöglor, som inte far 
användas vid lyft av hela pumpen. 

Vid lyft av hela pumpen gäller följande: 

CR, CRI, CRN 1, 3, 5 och CR, CRN 8, 16 med GRUNDFOS 
MG-motorer skall lyftas i toppstycket med hjälp av stroppar 
eller liknande. 

CR, CRN 32, 45, 64 och 90 med GRUNDFOS MG-motorer till 
och med 11 kW skall lyftas i toppstycket med hjälp av pämon- 
terade öglebultar. 

CR, CRN 32, 45, 64 och 90 med Siemens-motorer frän och 
med 15 kW lyfts i motorn med hjälp av de pämonterade lyftbe- 
slagen. 
För andra motorfabrikat än de ovan nämnda rekommenderas 
att lyfta pumpen i toppstycket med hjälp av stroppar. 

58 

2. Typbeteckning 

2.1 Typkoder för CR, CRI, CRN 1, 3. och 5 

Exempel NCR 3 - 10 

Typbeteckning: CR, CRI, CRN 

Nominellt flöde i m3/h 

Antal pumphjul 

Kod för pumputförande 

X- X- X- 

Kod för röranslutning 

Kod för material 

Kod för gummidelar i pumpen 

X - 

Kod för axeltätning 

XXXX 

I 

2.2 Typkoder för CR, CRN 8 och 16 

Exempel X- X-XXXX 

Typbeteckning: CR, CRN 

Nominellt flöde i m3/h 

Antal Steg x 10 

Antal pumphjul,(nämns endast om pumpen 
har färre pumphjul än kammare) 

Kod för pumputförande 

Kod för röranslutning 

Kod för material 

Kod för axeltätning och gummidelar i pumpen 

2.3 Typkoder för CR, CRN 32, 45, 64 och 90 

Exempel CR 32-2 -1 - X- X- X- X- XXXX 

Typbeteckning: CR, CRN 

Nominellt flöde i m3/h 

Antal Steg 

Antal pumphjul med reducerad diameter 

Kod för pumputförande 

Kod för röranslutning 

Kod för material 

Kod för gummidelar i pumpen 

Kod för axeltätning 

3. Användning 
GRUNDFOS flerstegs in -line centrifugalpumpar typ CR, CRI och 
CRN har manga användningsomräden. 

Pumpvätskor 

Tunnflytande, icke-explosiva vätskor utan innehäll av längfibriga 
beständsdelar eller fasta partiklar. Vätskan fär inte kemiskt an- 
gripa de material som ingär i pumpen. 

Vid pumpning av en vätska med högre densitet och/eller viskosi- 
tet än vatten används om nödvändigt motorer med högre effekt. 

CR, CRI, CRN 

Används för transport, cirkulation och tryckhöjning av bade kalla 
och varma vätskor. 

CRN 

I anläggningar där det krävs att alla vätskeberörda delar är av 
högvärdigt rosfritt stai skall pumptypen CRN användas. 
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4. Tekniska data 

4.1 Omgivningstemperatur 
Max. 40°C. 

Om omgivningstemperaturen överstiger 40°C, eller om motorn 
befinner sig mer an 1000 m over havets yta, skall motorns effekt 
(P2) reduceras pa grund av luftens !Aga täthet och därmed ringa 
kyleffekt. Vid sadana tillfällen kan det vara nödvändigt att an- 
vanda en motor med högre nominell effekt. 

Fig. 1 
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Exempel: 

Fig. 1 visar att P2 skall reduceras till 88% när pumpen är installe- 
rad 3500 meter över havets yta. Vid en omgivningstemperatur pa 

70 °C skall P2 reduceras till 78% av nominell effekt. 

4.2 Vätsketemperatur 
Se fig. A, sid. 79, som anger sambandet mellan vätsketemperatur 
och max. tillatet driftstryck. 

OBS: Uppgifter om max. tillatet driftstryck och vätsketemperatur - 
omrade gäller enbart pumpen. , 4.3 Max. tillatet driftstryck och vätsketemperatur för 

axeltätning 
Fig. 2 

CR, CRI, CRN 1, 3 och 5: 
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Fig. 3 

CR, CRN 8 och 16: 
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Fig. 4 

CR, CRN 32, 45, 64 och 90: 
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4.4 Min. tilloppstryck 
Fig. 5 

Den maximala sughöjden "H" i mvp beräknás enligt följande: 

H= Pbx10,2- NPSH - Hf -Hv -Hs 

Pb = Barometertryck i bar 
(Barometertrjrcket kan räknas som = 1' bar). 

I slutna system anger pb systemtrycket mätt i bar. 

NPSH = Net Positive Suction Head i mvp 
(avläses pa NPSH -kurvan pa sid. 78 vid det maximala 
flöde som pumpen kommer att arbeta med). 

Hf = Tryckfallet i sugledningen mätt i mvp vid pumpens 
maximala flöde. 

Hv Angtrycket i mvp, se fig. E, sid. 82, där 
tm = vätsketemperatur. 

HS = Säkerhetstillägg = min. 0,5 mvp. 

Om beräknad höjd "H" är positiv kan pumpen arbeta med en sug- 
höjd pa max. "H" mvp. 

Om beräknad höjd "H" är negativ krävs ett tilloppstryck pa min. 

"H" mvp. Beräknat "H" maste finnas under drift. 

Exempel: 

Pb = 1 bar. 
Pumptyp: CR 16, 50 Hz. 

Flöde: 16 m3 /h. 
NPSH (avläst pa sid. 78): 1,5 mvp. 

Hf = 3,0 mvp. 
Vätsketemperatur: 60 °C. 
Hv (avläst i fig. E, sid. 82): 2,1 mvp. 

H = pb x 10,2 - NPSH - Hf - H - HS [mvp]. 

H = 1 x 10,2 - 1,5 - 3,0 - 2,1 - 0,5 = 3,1 mvp. 

Dvs. pumpen kan arbeta med en sughöjd pa max. 3,1 mvp under 
drift. 

Önskas trycket i bar fas: 3,1 x 0,0981 = 0,30 bar. 

Önskas trycket i kPa fas: 3,1 x 9,81 = 30,4 kPa. 
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4.5 Max. tilloppstryck 
Fig. B pä sid. 80 visar det maximatt tillätna tilloppstrycket, dock 
skall det aktuella tilloppstrycket + pumpens tryck mot stängd ven- 
til alltid vara lägre än "maximalt tillätet driftstryck". 

Pumparna är tryckprovade vid ett tryck som är 1,5 gänger högre 
än det som är angivet i fig. B, sid. 80. 

4.6 Minimiflöde 
Pä grund av risk för överhettning bör pumpen inte användas vid 
flöden som ligger under min. fläde. 
Kurvan i fig. 3 visar min. fläde i procent av det nominella flödet 
jämfört med vätsketemperaturen. 

- - - -= air -cooled top. 

Fig. 6 
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OBS: Pumpen fär aldrig gá mot stängd ventil pä pumpens tryck- 
sida. 

4.7 Elektriska data 
Se motorns typskylt. 

4.8 Start/stopp 
Motorer under 4 kW: Max. 100 starter per timme. 
Övriga motorer: Max. 20 starter per timme. 

4.9 Mfitt och vikt 
Mâtt: Se fig. C, sid. 81. 

Vikt: Se märkning pä emballaget. 

4.10 LjudnivA 
Se fig. D, sid. 82. 
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5. Installation 
Vid installation av pumpen skall följande tillvägagängssätt följas 
för att undgä skador pä pumpen. 

Steg Atgärd 

1 

; 
Pilarna pä pumpens fotstycke 
anger vätskans strömnings- 
riktning genom pumpen. =, I 

N 
O 
2 
1- 

2 

I I iNi ál eZ q, 4x0 

Sida 81 visar: 

inbyggnadslängd, 

fotstyckets storlek, 

gheter röranslutningsmöjligheter 
och 

' fotstyckets storlek och 
skruvhälens placering och 
diameter. 

2 jj 
Ias41 B 1 

c., . 
Ñ 
Ñ B, 
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rMII 
PT 
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Pumpen kan installeras verti- 
kalt eller horisontellt. Tillräck- 
lig kylning av motorn mäste 
säkras. Pumpen fär aldrig 
monteras med motorn nedät. 
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Eventuellt oljud frän pumpen 
kan dämpas genom att kom- 
pensatorer monteras nära 
pumpens tillopp och utlopp, 
och genom att pumpen place- 
ras pä vibrationsdämpande 
underlag. 
Avstängningsventiler bör 
monteras före och efter pum- 
pen för att undvika att syste- 
met töms vid underhäll, 
reparation eller byte av pum- 
pen. 
Pumpen skall alltid säkras mot 
äterflöde med hjälp av en 
backventil (bottenventil). 

- 
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b 
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Rördragningen skall vara sä- 
dan att luftfickor undviks, sär- 
skilt pä pumpens sugsida. 

6 

I0I1 

I1 

á 10I 2° 

I anläggningar med 

fallande tryckledningar, 

risk fiir hävertverkan samt 

anläggningar som mäste 
skyddas mot äterflöde av 
orena vätskor 

skall en vakuumventil monte- 
ras vid pumpen. ° 

0 
m 
1- 
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6. Elanslutning 
Elanslutning skall utföras en av auktoriserad elinstallatör i enlig- 
het med lokala bestämmelser och normer. 

Innan kopplingsboxens lock avlägsnas och före varje 
demontering av pumpen skall nätspänningen slas 
gran. 

Pumpen skall anslutas till en extern arbetsbrytare 
med ett kontaktavstand pa min. 3 mm i alla poler. 

Kontrollera att nätspänning och frekvens motsvarar typskyltens 
värden. 

1-fas GRUNDFOS-motorer har inbyggd termisk brytare och krä- 
ver därför inget ytterligare motorskydd. 

3-fasmotorer skall ha motorskydd. 

Kopplingsboxens läge kan ändras i steg om 90°. 

1. Avlägsna om nödvändigt kopplingsskydden. Kopplingen skall 
inte demonteras. 

2. Avlägsna bultarna som hailer samman pump och motor. 

3. Vrid motorn till önskat läge. 

4. Skruva ihop motor och pump. 

5. Montera kopplingsskydden. 

Utför den elektriska anslutningen enligt kopplingsschemat i kopp- 
lingsboxens lock. 

6.1 Frekvensomformardrift 
Motorer levererade av GRUNDFOS: 

Alla 3-fasmotorer levererade av GRUNDFOS kan anslutas till en 
frekvensomformare. 

Vissa typer av frekvensomformare kan höja motorns Ijudniva. De 

kan ocksa utsätta motorn för skadliga spänningstoppar. 

OBS: GRUNDFOS-motorer av typen MG 71 och MG 80 samt 
MG 90 (1,5 kW, 2-polig), samtliga för upp till 440 V matarspän- 
ning (se motorns typskylt), maste skyddas mot spänningstoppar 
högre än 650 V (peakvärde) mellan anslutningskontakterna. 

elFör övriga motorer rekommenderas skydd mot spänningstoppar 
högre än 850 V. 

Ovanstaende problem, dvs. bade förhöjd Ijudniva och skadliga 
spänningstoppar kan avhjälpas genom att ett LC-filter monteras 
mellan frekvensomformaren och motorn. 

För närmare upplysningar kontakta leverantören av frekvensom- 
formaren och motorn. 

Annat motorfabrikat än de, som levereras av GRUNDFOS: 

Kontakta GRUNDFOS eller motortillverkaren. 

7. Igangkörning 
OBS: Innan pumpen startas skall den vara fylld med vätska och 
avluftad. 

Var uppmärksam pa avluftningshalets riktning sa att 
inte utströmmande vätska kan orsaka personskador 
eller skador pa motor eller annan utrustning. 
I anläggningar med varma vätskor bör man särskilt 
uppmärksamma skallningsrisken. 

Följ anvisningarna pa sida 6. 

CR, CRI, CRN 1 till 5, 

CR, CRN 8 och 16: 

För dessa pumpar kan det vara fördelaktigt att öppna om- 
loppsventilen under startfasen. Omloppsventilen förbinder pum- 
pens sug- och trycksida vilket förenklar spädningen. När stabil 
drift uppnatts kan omloppsventilen stängas. Vid pumpning av vat- 
ten som innehaller mycket luft kan det vara en fördel att om- 
loppsventilen är Open. 

Fig. 7 

8. Underhall 

Innan arbete pa pumpen pabörjas, kontrollera att all 
strömförsörjning är bruten och inte oavsiktligt kan 
kopplas in. 

Pumpens lager och axeltätning är underhallsfria. 

Pa pumpar som under längre stillestandsperioder toms pa vatten 
bör man avlägsna kopplingsskyddet och spruta ett par droppar si- 

likonolja pa axeln mellan toppstycke och koppling. Detta förhin- 
drar att tätningsytorna i axeltätningen klibbar ihop. 

Motorlager: 

Motorer utan smörjnipplar är underhallsfria. 

Motorer med smörjnipplar skall smörjas med litiumbaserat hog- 
temperaturfett, se smörjinstruktion pa fläktkapan. 

Vid säsongsbetonad drift (mindre än 6 manader arligen) rekom- 
menderas smörjning när pumpen tas ur drift. 
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9. Frostskydd 
Pumpar som under stilleständsperioder är utsatta för frost skall 
tömmas pA vätska. 

Töm pumpen genom att lossa avluftningsskruven i toppstycket 
och avlägsna tömningsproppen i fotstycket. 

Var uppmärksam pA avluftningshAlets riktning sA att 
inte utströmmande vätska kan orsaka personskador 
eller skador pA motor eller annan utrustning. 
I anläggningar med varma vätskor bör man särskilt 
uppmärksamma skAllningsrisken. 

Avluftningsskruven och tömningsproppen stängs resp. Atermon- 
teras först när pumpen Ater tas i drift. 

CR, CRI, CRN 1 till 5, 

CR, CRN 8 och 16: 

Innan tömningsproppen monteras i fotstycket skruvas om- 
loppsventilen ut mot stoppet, se fig. 7. 

Därefter monteras tömningsproppen genom att först den stora 
bussningen och därefter omloppsventilen dras At. 

10. Service 
OBS: Om en pump använts för en vätska som är hälsovädlig eller 
giftig kommer den att klassas som förorenad. 

Önskas service för en sädan pump hos GRUNDFOS, mAste 
GRUNDFOS först kontaktas och ges information om pumpvätska 
etc. innan pumpen returneras för service, annars kan GRUND - 
FOS vägra att to emot pumpen. 
Kostnader för returnering av pumpen betalas av kunden. 

I övrigt skall vid varje förfrAgan om service, oaysett var, detalje- 
rade upplysningar om pumpvätskan Iämnas när pumpen använts 
för hälsovädliga eller giftiga vätskor. 

10.1 Service -set 
Service -set till CR, CRI, CRN, se www.grundfos.com 
(WebGOLD), WinCAPS eller Service Kit Catalogue. 

11. Justering av koppling 
För justering av koppling till CR, CRI, CRN 1 till 5, se fig. F, 

sid. 83. 

För justering av koppling till CR, CRN 8 och 16, se fig. G, sid. 84. 

För justering av koppling till CR, CRN 32 till 90, se fig. H, sid. 85. 

62 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 85 of 578



12. Felsökning 

Innan kopplingsboxens lock avlägsnas och fore varje demontering av pumpen skall nätspänningen brytas och säkras mot 

oaysiktlig aterinkoppling. 

Fel Orsak Atgärd 

1. Ingen motorreaktion 
vid start. 

a) Nätspänningen bruten. SIA pá nätspänningen. 

b) Säkringar brända. Byt säkringar. 

c) Motorskyddet utlöst. Aterställ motorskyddet. 

d) Termovakt utlöst. Aterställ termovakten. 

e) Motorskyddets kontakter eller magnetspole 
defekta. 

Byt kontakter eller magnetspole. 

f) Manöverströmkretsen defekt. Reparera manöverströmkretsen. 

g) Motorn defekt. Byt motor. 

2. Motorskyddet utlöst 
(loser ut genast efter 
aterinkoppling). 

a) Säkring/automatsäkring utlöst. Aterinkoppla säkringen. 

b) Motorskyddets kontakter defekta. Byt motorskyddets kontakter. 

c) Lös eller defekt kabelförbindelse. Sätt fast eller byt kabeln. 

d) Motorlindning defekt. Byt motor. 

e) Pumpen mekaniskt blockerad. Undanröj blockeringen. 

f) Motorskyddet for lägt ställt. Ställ in motorskyddet korrekt. 

3. Motorskyddet loser ut 
periodiskt. 

a) Motorskyddet för lagt ställt. Ställ in motorskyddet korrekt. 

b) Periodiska spänningsfall; Kontrollera nätspänningen. 

4. Motorskyddet inte ut- 
löst, men pumpen Or 
inte. 

a) Kontrollera 1 a), b), d), e) och f). 

5. Ojämt flöde fran pum- 
pen. 

a) Pumpens tilloppstryck för lagt (kavitation). Kontrollera pumpens tillopp. 

b) Sugledning/pump delvis blockerad av 
föroreningar. 

Rensa pump/sugledning. 

c) Pumpen suger luft. Kontrollera pumpens tillopp. 

6. Pumpen gar, men ger 
inget vatten. 

a) Sugledning/pump blockerad av föroreningar. Rensa pump/sugledning. 

b) Botten-/backventil blockerad i stängt läge. Reparera botten-/backventil. 

c) Sugledning otät. Reparera sugledningen. 

d) Luft i sugledning eller pump. Kontrollera Pumpens tillopp. 

e) Motorn gar med fel rotationsriktning. . Andre motorns rotationsriktning. 

7. Pumpen gar bak- 
länges vid stopp. 

a) Läckage i sugledningen. Reparera sugledningen. 

b) Botten-/backventil defekt. Reparera botten-/backventil. 

8. Läckage vid axeltät- 
ning. 

a) Axeltätning defekt. Byt axeltätning. 

9. Oljud. a) Pumpen kaviterar. Kontrollera pumpens tillopp. 

b) Pumpen roterar inte fritt (friktionsmotstand) 
p.g.a. felaktig höjdplacering av pumpaxel. 

Justera pumpaxeln. 

c) Frekvensomformardrift. Se avsnitt 6.1 Frekvensomformardrift. 

13. Destruktion 
Destruktion av denna produkt eller delar härav skall ske enligt föl- 
jande riktlinjer: 

1. Använd lokalt gällande offentliga eller privata förordningar el- 
ler regler för destruktion. 

2. Om sadana föreskrifter eller förordningar saknas eller att ma- 
terial som ingär i produkten inte emottages, kan produkten el- 
ler därifran eventuella miljöfarliga material lämnas till när- 
maste GRUNDFOS-bolag. 

Rätt till ändringar förbehalles. 
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Ennen kuin pumpun asennus aloitetaan on tämä 
asennus- ja käyttöohje luettava huolellisesti. Asen- 
nuksen ja käytön tulee muilta osin tapahtua paikallis- 
ten asetusten ja sääntöjen mukaisesti sekä noudat- 
taa yleistä käytäntöä. 

1. Käsittely 
Moottorit pumppuihin CR, CRI, CRN 1, 3, 5 ja CR, 
CRN 8, 16'toimitetaan nostolenkeillä varustettuna. 
Näitä lenkkejä ei saa käyttää koko pumpun nostani- 
seen. 

Pumppujen nostoon on seuraavt ohjeet: 

CR, CRI, CRN 1, 3, 5 ja CR, CRN 8, 16 varustettuna GRUND- 
FOS MG-moottoreilla nostetaan pumpun yläkappaleesta nos-. 
toraudoilla tai -liinoilla. 

CR, CRN 32, 45, 64 ja CR 90 varustettuna GRUNDFOS MG- 
moottoreilla aina 11 kW:iin asti nostetaan pumpun yläkappa- 
leeseen asennettavien lenkkimuttereiden avulla. 

CR, CRN 32, 45, 64 ja CR 90 varustettuna Siemens-mootto- 
reilla 15 kW ja siitä suuremmat nostetaan moottoreihin asen- 
nettavien nostokoukkujen avulla. 
Pumppuja, jotka on varustettu muilla kuin yllämainituilla moot- 
torimerkeillä suositellaan nostettavaksi yläkappaleesta nosto- 
raudoilla. 
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2. Tyyppimerkintä 

2.1 Tyyppikoodi CR, CRI tai CRN 1, 3 ja 5 pumpuille 

Esimerkki CR 3 - 10 

Mallisarja: CR, CRI, CRN 

Nimellistuotto m3/h 

Juoksupyörämäärä 

Pumppurakennekoodi 

X- X- X- 

Yhteitten koodi 

Materiaalikoodi 

Pumpun kumiosien koodi 

X- 

Akselitiivisteen koodi 

2.2 Tyyppikoodi CR tai CRN 8 ja 16 pumpuille 

XXXX 

Esimerkki CR 8 -20 

'1 
/ 2 -X- X - X- XXXX 

Mallisarja: CR, CRN 

Nimellistuotto m3/h 

Jaksolukumäärä x 10 

Juoksupyörämäärä (merkitty vain jos 
pienempi kuin jaksolukumäärä) 

Pumppurakennekoodi 

Yhteitten koodi 

Materiaalikoodi 

Akselitiivisteen ja pumpun kumiosien koodi 

2.3 Tyyppikoodi CR tai CRN 32, 45, 64 ja 90 pumpuille 

Esimerkki CR 32-2-1- 
i 

X- X- X- X- XXXX 

Mallisarja: CR, CRN 

Nimellistuott m3/h 

Jaksolukumäärä 

Alimittaisten juoksupyörien lukumäärä 

Pumppurakennekoodi 

Yhteitten koodi 

Materiaalikoodi 

Pumpun kumiosien koodi 

Akselitiivisteen koodi 

3. Käyttökohteet 
GRUNDFOS'in monijaksoiset in-line keskipakopumput, tyypiltään 
CR, CRI ja CRN, soveltuvat lukuisiin käyttökohteisiin. 

Pumpattavat nesteet 
Kevytjuoksuiset räjähtämättömät nesteet, jotka eivät sisällä pitkä- 
kuituisia tai kiinteitä hiukkasia. Pumpattavat nesteet eivät saa olla 
kemiallisesti syövyttäviä pumpun rakennemateriaaleille. 

Pumpattaessa nesteitä, joiden ominaispaino tai viskositeetti on 
korkeampi kuin veden, on tarpeen vaatiessa käytettävä vastaa- 
vasti tehokkaampia moottoreita. 

CR, CRI, CRN 

Käytetään puhtaan, kylmän tai kuuman nesteen siirtoon, kierrä- 
tykseen ja paineenkorotukseen. 

CRN 

Käytetään järjestelmissä, joissa vaatimuksena on, että kaikki nes- 
teen koskettamat osat ovat haponkestävää terästä. 
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4. Tekniset tiedot 

4.1 Ympäristölämpötila 
Maks. +40°C. 

Jos ympäristölämpötila ylittää +40°C tai jos moottori sijaitsee yli 
1000 m mérenpinnan yläpuolella, tulee moottorin tehoa (P2) alen- 

er a alhaisesta tiheydestä ja näin ollen huonosta jäähdyttämis te- 
osta johtuen. Tällaisissa tapauksissa tulee käyttää suurempi 

tehoista moottoria. 

Kuva 1 

P2 

[%] 

100 

90 

80 

70 

60 

50 

20 25 30 35 40 45 50 55 60 65 70 75 80 
t [°C] 

' 1000 2250 3500 m 

Esimerkki: 

Kuvio 1 osoittaa että P2 alennetaan 88% kun pumppu on asen- 
nettu 3500 m merenpinnan yläpuolelle. Lämpötilan ollessa 70°C 
P2 alennetaan 78%iin tuotosta. 

4.2 Nestelämpötila 
Katso kuva A sivulla 79, joka ilmoittaa nestelämpötilan vaikutuk- 
sen maks. käyttöpaineeseen. 

Huom. Maks. käyttöpaineen ja lämpötila-alueen määritykset kos- 
kevat vain pumppua. 

4.3 Maks. sallittu käyttöpaine ja nestelämpötila akseli- 
tiivisteille 

Kuva 2 

CR, CRI, CRN 1, 3 ja 5: 

p [bar] 

35 

30 

25 

20 

15 

10 

5 

o 

N 
HUBE /HUBV 

HUUE/HUUV HUBE 

-40 -20 0 20 40 60 80 100 120 140 160 
t [°C] 

Kuva 3 

CR, CRN 8 ja 16: 
p [bar] 

30 

25 

20 

15 

10 

50 

-40 

AUUE/AUUV 

w> 
DD 
MCC 

AUDE /AUUV 

BUBE /BUBV 

AUUE 

BUBE 

-20 0 20 40 60 80 100 120 140 160 
t [°C] 

Kuva 4 

CR, CRN 32, 45, 64 ja 90: 

p [bar] 

35 

30 

25 

20 

15 

10 

5 

0 

-40 -20 0 20 

HUBE /HUBV HUBE 

w 

w 

» » 
,LULU 

EUBE/EUBV 

EUUE/EUUV EUBE 

4.4 Min. tulopaine 
Kuva 5 

40 

HI f 

Pb 

60 80 100 120 140t1 
C] [° 

b-1( 
v 

NPSH 

Maks. imukorkeus "H" [mvp] voidaan laskea kaavan avulla seu- 
raavasti: 

H=pbx 10,2-NPSH-Hf-H-Hs 
Pb = Ilmanpaine baareina. 

(Ilmanpaineeksi voidaan olettaa = 1 bar). 
Suljetuissa järjestelmissä pb ilmoittaa järjestelmäpai- 
neen baareina). 

NPSH = Net Positive Suction Head yksikössä [mvp] 
(luetaan sivun 78 NPSH-käyrästöstä sen tuoton koh- 
dalta, jolla pumppu tulee toimimaan). 

Hf = Painehäviö [mvp] tuloputkessa sillä virtaamalla, jolla 
pumppu tulee toimimaan. 

Hv = Höyrystymispaine [mvp], katso kuva E sivu 82, jossa 
tm = nestelämpötila. 

Hs = Varmuuslisä = min. 0,5 mvp. 

Mikäli laskettu "H" on positiivinen, pumpun suurin imukorkeus on 

"H" mvp. 

Mikäli laskettu "H" on negatiivinen, tarvitaan tulopaine, joka on 

suuruudeltaan vähintään "H" mvp. Laskettua tulopainetta on pi- 

dettävä y11ä koko käytön ajan. 

Esimerkki: 

pb = 1 bar. 
Pumpputyyppi: CR 16, 50 Hz. 

Virtaama: 16 m3/h. 

NPSH (luettuna sivulta 78): 1,5 mvp. 
Hf = 3,0 mvp. 
Nestelämpötila: +60°C. 
H (luettuna kuvasta E sivu 82): 2,1 mvp. 

H = pb x 10,2 - NPSH - Hf - H - Hs [mvp]. 

H = 1 x 10,2 - 1,5 - 3,0 - 2,1 - 0,5 = 3,1 mvp. 

T.s. pumppu pystyy käytön aikana toimimaan maks. 3,1 mvp imu- 
korkeudella. 

Tämä vastaa painetta [bar]: 3,1 x 0,0981 = 0,3 bar, 
tai [kPa]: 3,1 x 9,81 = 30,4 kPa. 
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4.5 Maks. tulopaine 
Kuva B sivulla 80 osoittaa maks. sallitun tulopaineen, kuitenkin 
on todellisen tulopaineen + pumpun paine suljettua venttiiliä vas- 
taan aina oltava alempi kuin "maks. sallittu käyttöpaine". 

Pumput on paine-testattu 1,5 kertaisella paineella sivun 80 B ku- 
vioon verrattuna. 

4.6 Minimi virtauma 
Ylikuumenemis riskistä johtuen, pumppua ei saa käyttää virtau- 
missa jotka alittavat minimi arvoja. 
Alla oleva käyrä näyttää virtauman prosentteina nominaali virtau- 
masta suhteessa nesteen lämpötilakäyrään. 

- - - -= air-cooled top. 

Kuva 6 

Qmin 
[%] 

30 

20 

10 

o 

40 60 80 100 120 140 160 180 t [ C] 

Huom. Pumppua ei saa käyttää suljettua venttiiliä vastaan. 

4.7 Sähkötiedot 
Katso moottorin tyyppikilvestä. 

4.8 Käynnistystiheys 
Alle 4 kW moottorit: Maks. 100 kertaa tunnissa. 
Muut moottorit: Maks. 20 kertaa tunnissa. 

4.9 Mitat ja painot 
Mitat: Katso kuva C sivu 81. 

Painot: Katso pakkausmerkintöjä. 

4.10 Äänitaso 
Katso kuva D sivu 82. 
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5. Asennus 
Pumppua asennettaessasi seuraa allaolevia ohjeita, näin ei 

pumppu vahingoidu. 

Vaihe Toimenpide 

, 

8 
co ; 
N 

I 
Nuolet pumpun jalkakappa- 
leessa ilmaisevat nesteen vir- 
taussuunnan pumpun läpi. IM b 

o 
m 
1- 

2 

I l' l' , 
4 x o 

Sivulta 81 löytyvät: 

yhteiden välimatkat, 
jalustan mitat, 

putkiyhteet, 

halkaisijat(koot) ja paikat 
kiinnityksille. 

L 
-__' 
B, Ñ 

L2 B2 

1- 

3 

la 
i.f ó 

a . Ñ 

Pumppu voidaan asentaa 
vaaka- tai pystysuoraan, 
mutta ei koskaan moottori 
alaspäin. Moottorin riittävästä 
jäähdytyksestä on varmistau- 
duttava. 

P ` b J 
4 

1MIINIt 

Ill=I 

> tlIrl.t 

b 

I- 

Käyntiäänienvaimentamiseksi 
voidaan pumpun imu- ja pai- 
neyhteitten välittömään lähei- 
syyteen asentaa 
joustoelementit sekä asentaa 
pumppu tärinänvaimennetulle 
alustalle. 
Pumpun imu- ja painepuolelle 
tulee asentaa sulkuventtiilit 
niin, että pumppu voidaan 
huoltaa, korjata tai vaihtaa il- ;' 
man että järjestelmää tarvit- 
see tyhjentää. 
Pumppu on aina suojattava 
takaisinvirtausta vastaan ta- 
kaiskuventtiilillä (pohjaventtii- 
Iil1ä). 

5 

>t< 
it - ' 

8 Putkisto tulee asentaa siten, 
että vältytään ilmatasku ilta 

i i erkosesti imupuolella. "01 ¡ 
á 
b 
ó 
m 
F 

6 

b b 

Sellaisissa järjestelmissä, 
joissa on pumpulta alaspäin 
viettävä paineputkisto ja lap- 
potoiminnan mahdollisuus, 
sekä järjestelmissä, jotka on 
suojattava epäpuhtaitten nes- 
teitten takaisinvirtaukselta, on 
pumpun Iäheisyyteen asen- 
nettava tyhjöventtiili. I- 
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6. Sähköliitännät , 

Sähköliitännät on suoritettava valtuutetun sähköasentajan toi- ' 

mesta paikallisten säännösten mukaisesti. 

Ennenkuin kytkentärasian karisi avataan ja ennen-' 
kuin pumpun purkaminen aloitetaan, on syöttöjännit- 
teen oltava katkaistuna. 

Pumppuun on Iiitettävä ulkoinen syöttöjännitteen kat- 
kaisija, joissa kaikkien napojen kärkiväli on vähintään 
3 mm. 

Tarkista, että syöttöjännite ja taajuus vastaavat moottorin arvgkil- 
ven arvoja. 

1-vaiheiset GRUNDFOS moottorit on varustettu sisäänrakenne- 
tulla lämpösuojalla, eivätka ne vaadi muuta moottorisuojaa. 

3-vaiheisiin moottoreihin on on liitettävä moottorisuoja. 

Kytkentärasian asentoa voidaan muuttaa 90° välein seuraavasti: 

1. Poista tarvittaessa kytkinsuojat. Kytkintä ei tule purkaa. 

2. Irroita pumppua ja moottoria yhdistävät pultit. 

3. Käännä moottori toivottuun asentoon. 

4. Kiinnitä moottoria ja pumppua yhdistävät pultit. 

5. Asenna kytkinsuojat. 

Suorita sähköliitäntä kytkentärasiassa sijaitsevan kytkentäkaa- 
vion mukaisesti. 

6.1 Taajuusmuuttajakäyttö 

GRUNDFOS-valmisteisilla moottoreilla: 
Kaikki GRUNDFOS-valmisteiset kolmivaihemoottorit voidaan liit- 
tää taajuusmuuttajakäyttöön. 

Taajuusmuuttaja voi, tyypistä riippuen, aiheuttaa lisääntynyttä 
melua moottorista. Samoin se voi johtaa siihen, että moottori al- 
tistuu haitallisille jännitepiikeille. 

Huom. GRUNDFOS moottorit tyyppiä MG 71 ja MG 80 sekä 
MG 90 (1,5 kW, 2-nap.) jännitteille 440 V asti (katso moottorin 
yyppikilvestä) on suojattava 650 V ylittäviltä jännitepiikeiltä (huip- 

uarvo) syöttöjohtimien välillä. 

Muut moottorit on suojattava 850 V ylittäviltä jännitepiikéiltä. 

Edellämainitut häiriöt,niin lisääntynyt melú kuin myös háitalliset 
jännitepiikit, voidaan poistaa asentamálla LC-suodatin taajuus- 
muuttajan ja sähköm6ottorin väliin. : 

Taajuusmúuttajan toimittaja tai GRUNDFÓS antaa tarvittaessa li- 

sätietoja. 

Muut kuin GRUNDFOS'in toimittamat moottorivalmisteet: 

Ota yhteys sähkömoòttorin vaÌmistajaan tai GRUNDFOS'iin. 

7. Käyttöönotto 
Huom. Ennenkuin pumppu käynnistetään se tulee täyttää vedellä 
ja ilmata. 

Huomioi täyttötulpan (ilmausreiän) suunta niin, että 
ulosvirtaava neste ei aiheuta henkilövahinkoja tai 
moottorin vaurioitumista tai muuta haittaa. 
Kuumia nesteitä sisältävien järjestelmien ollessa ky- 
seessä on erikoisesti varottava palovammojen vaa- 
raa. 

Seuraa sivun 6 ohjeita. 

CR, CRI, CRN 1, 3 ja 5, 

CR, CRN 8 ja 16: 

Näitä pumppuja käynnistettäessä voi olla eduksi avata ohitus- 
venttiili. Ohitusventtiilin avulla yhdistetään pumpun tulo- ja paine- 
puoli, joka helpottaa pumpun täyttöä. Kun pumpun toiminta 
käyttöönoton aikana on vakiintunut voidaan ohitusventtiili sulkea. 
Hyvin ilmapitoista nestettä pumpattaessa voi olla eduksi pitää 
ohitusventtiili auki. 

Kuva 7 

8. Kunnossapito 
Ennenkuin pumpulle suoritetaan mitään toimenpiteitä 
on varmistettava että kaikki sähköiset yhteydet pum- 
pulle on katkaistu ja että niitä ei epähuomiossa voida 
kytkeä. 

Pumpun laakerit ja akselitiiviste ovat huoltovapaita. 

Pitemmiksi seisokkiajoiksi vedestä tyhjennetyistä pumpuista irroi- 
tetaan toinen kytkinsuoja ja ruiskutetaan pari tippaa silikoniöljyä 
akselille yläkappaleen ja kytkimen väliin. Näin ehkäistään akseli- 
tiivisteen liukupintojen liimautuminen toisiinsa kiinni. 

Moottorilaakerit: 
Moottorit ilman voitelunippoja ovat huoltovapaita. 

Voitelunipoilla varustetut moottorit on voideltava litiumpohjaisella 
korkealämpötilarasvalla tuuletinkannessa sijaitsevan voiteluoh- 
jéen mukaisesti. 

Kausiluonteisessa käytössä (seisokki pitempi kuin 6 kk vuosittain) 
suositellaan rasvaus suoritettavaksi käytöstä poistettaessa. 
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9. Suojaus jäätymiseltä 
Seisokkiaikoina pakkaselle alttiiksi joutuvat pumput tulee koko- 
naan tyhjentää nesteestä. 

Pumppu tyhjennetään avaamalla yläkappaleen ilmausruuvi ja 
poistamalla tyhjennystulppa. 

Huomioi ilmausreiän suunta niin, että ulosvirtaava 
neste ei aiheuta henkilövahinkoja tai moottorin vauri- 
oitumista tai muuta haittaa. 
Kuumia nesteitä sisältävien järjestelmien ollessa ky- 
seessä on erikoisesti varottava palovammojen vaa- 
raa. 

Täyttötulppaa ja tyhjennystulppaa ei asenneta eikä kiristetä en- 
nenkuin pumppu jälleen otetaan käyttöön. 

CR, CRI, CRN 1, 3 ja 5, 

CR, CRN 8 ja 16: 

Ennen tyhjennystulpan asentamista jalkakappaleeseen kierre- 
tään ohitusventtiili kokonaan auki ulkoasentoonsa asti, katso 
kuva 7. 

Tämän jälkeen asennetaan tyhjennystulppa kiertämällä isompi 
mutterinkanta kiinni ja tämän jälkeen suljetaan ohitusventtiili. 

10. Huolto 
Huom. Jos pumppua on käytetty nesteellä, joka on haitallinen 
terveydelle tai myrkyllinen, pumppu luokitellaan saastuneeksi. 

Kun tämänlaatuinen pumppu halutaan huoltaa GRUNDFOS huol- 
lossa, on huoltokorjaamoon otettava yhteys ja ilmoitettava pum- 
patut nesteet ennenkuin pumppu toimitetaan huoltoon. Muussa 
tapauksessa GRUNDFOS voi kieltäytyä vastaanottamasta ja 
huoltamasta pumppua. 
Mahdolliset palautukseen Iiittyvät kulut peritään asiakkaalta. 

Yleensäkin on jokaisen huoltotarpeen yhteydessä, paikasta riip- 
pumatta, annettava yksityiskohtaiset tiedot pumpatuista nes- 
teistä, kun pumppua on käytetty terveydelle vaarallisten tai 
myrkyllisten nesteitten siirtoon. 

10.1 Service kits 
Huolto sarjat CR, CRI ja CRN katso www.grundfos.com 
(WebGOLD), WinCAPS tai Service Kit Catalogue. 

11. Kytkimen säätö 
Kytkimen säätämiseksi CR, CRI tai CRN 1 ... 5 pumpuissa, katso 
kuva F sivulla 83. 

Kytkimen säätämiseksi CR tai CRN 8 ja 16 pumpuissa, katso 
kuva G sivulla 84. 

Kytkimen säätämiseksi CR tai CRN 32 ... 90 pumpuissa, katso 
kuva H sivulla 85. 
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12. Vianetsintä 

Ennenkuin kytkentärasian kansi avataan ja ennenkuin pumpun purkaminen aloitetaan, on syöttöjännite katkaistava ja varmis- 

tauduttava siitä, että sitä ei epähuomiossa voida kytkeä. 

Häiriö Syy Toimenpide 

1. Moottori ei käynnisty. a) Syöttöjännite katkaistu. . 
Liitä syöttöjännite. 

b) Sulakkeet palaneet. Vaihda sulakkeet. 

c) Moottorisuoja lauennut. Kytke moottorisuoja. 

d) Lämpösuoja lauennut. Aktivoi lämpösuoja. 

e) Moottorisuoja tai magneettikela viallinen. Vaihda/korjaa moottorisuoja tai magneettikela. 

f) Ohjausvirtapiiri viallinen. ; Korjaa ohjausvirtapiiri. 

g) Moottori viallinen. Vaihda moottori. 

2. Moottorisuoja lauen- 
nut (laukeaa heti uu- 
delleen). 

a) Sulake/automaattisulake lauennut. Kytke sulake. 

b) Moottorisuojan kontaktorit viallisia. Vaihda moottorisuojan kontaktorit. 

c) Moottorisuoja viallinen. Vaihda/korjaa moottorisuoja. 

d) Moottorikäämi viallinen. Vaihda moottori. 

e) Pumppu tukkeutunut mekaanisesti. Poista pumpun tukkeutumat. 

f) Moottorisuojan asetus liian alhainen. Aseta oikea moottorisuojan arvo. 

3. Moottorisuoja laukeaa 
jaksoittain. 

a) Moottorisuojan asetus Man alhainen. Aseta oikea moottorisuojan arvo. 

b) Verkkojännite ajoittain liian alhainen. Tarkista syöttöjännite. 

4. Moottorisuoja ei ole 
lauennut, mutta 
pumppu ei silti käy. 

a) Tarkista 1 a), 1 b), 1d), le) ja 1f). 

5. Pumpun tuotto vaihte- 
lee. 

a) Pumpun tulopaine liian alhainen (kavitoi). Tarkista pumpun tulopaine. 

b) Tuloputki/pumppu ositt'ain tukkeutunut epäpuh- 
tauksista. , 

Puhdista tuloputki/pumppu. 

c) Pumppu imee ilmaa. , Tarkista pumpun tuloputki ja liitokset. 

6. Pumppu käy mutta ei 

tuota vettä. 
a) Tuloputki/pumppu tukkeutunut. Puhdista tuloputki/pumppu. 

b) Pohja-/takaiskuventtiili juuttunut suljettuun 
asentoon. 

Korjaa pohja-/takaiskuventtiili. 

c) Tuloputki epätiivis. Tarkista ja korjaa tuloputki. 

d) Ilmaa tuloputkessa tai pumpussa. Tarkista tuloputken tiiveys. 

e) Moottori pyörii väärinpäin. Vaihda moottorin pyörimissuuntaa. 

7. Pumppu pyörii väärin- 
päin pysäytettynä. 

a) Tuloputki vuotaa. Korjaa tuloputki. 

b) Pohja-/takaiskuventtiili viallinen. Korjaa pohja-/takaiskuventtiili. 

8. Akselitiiviste vuotaa. a) Akselitiiviste on vioittunut. Vaihda akselitiiviste. 

9. Melua. a) Pumppu kavitoi. Tarkista pumpun tulopaine. 

b) Pumppu ei pyöri vapaasti (kitkavastus) pump- 
puakselin väärän korkeusaseman johdosta. 

Tarkista ja säädä pumppuakselin korkeusasema. 

c) Taajuusmuuttajakäyttö. Katso jakso 6.1 Taajuusmuuttajakäyttö. 

13. Hävittäminen 
Tämän tuotteen tai sen osien hävittämisessä on noudatettava 
seuraavia ohjeita: 

1. Käytä paikallisia yleisiä tai yksityisiä lajitellun jätekeräilyn pal- 
veluja. 

2. Jos tämänkaltaisia palveluja ei ole, tai ne eivät vastaanota tai 

pysty käsittelemään tuotteen materiaaleja, voidaán tuote tai 

sen mahdolliset ympäristölle vaaralliset aineet toimittaa lähim- 
pään GRUNDFOS-yhtiöön tai -huoltokorjaamoori. 

Oikeus muutoksiin pidätetään. 
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12. Fejlfinding 75 
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For installation af pumpen pabegyndes, skai denne 
monterings- og driftsinstruktion leses grundigt. In- 
stallation og drift skai i ovrigt ske i henhold til lokale 
forskrifter og gængs praksis. 

1. Händtering 

Motorerne pa pumperne CR, CRI, CRN 1, 3, 5 og 
CR, CRN 8, 16 leyeres med lofteojer, som ikke ma 
anvendes ved loft af hele pumpen. 

Ved loft af hele pumper gælder folgende: 

CR, CRI, CRN 1, 3, 5 og CR, CRN 8, 16 med GRUNDFOS MG 
motorer loftes i topstykket ved hjelp af stropper eller lign. 

CR, CRN 32, 45, 64 og 90 med GRUNDFOS MG motorer til og 
med 11 kW lottes i topstykket ved hjelp af pamonteret oje - 
motrik. 

CR, CRN 32, 45, 64 og 90 med Siemens motorer fra og med 
15 kW loftes i motoren ved hjelp af de pamonterede lofte- 
beslag. 

Ved andre motorfabrikater end de ovenfor nævnte anbefales 
det at lofte pumpen i topstykket ved hjelp af stropper. 

70 

2. Typebetegnelse 

2.1 Typenogle for CR, CRI, CRN 1, 3 og 5 

Eksempel 

Typerække: CR, CRI, CRN 

Nominelt flow i m3 /h 

Loberantal 

I 

CR3- 10 

Kode for pumpeudforelse 

X- X- X - 

Kode for rortilslutning 

Kode for materialer 

Kode for gummidele i pumpe 

X - 

Kode for akseltætning 

2.2 Typenogle for CR, CRN 8 og 16 

XXXX 

Eksempel CR 8 - 20 / 2 -X- X - X- XXXX 

Typerække: CR, CRN 

Nominelt flow i m3 /h 

Trinantal x 10 

Loberantal (nævnes kun, hvis pumpen har 
ferre lobere end kamre) 

Kode for pumpeudforelse 

Kode for rortilslutning 

Kode for materialer 

Kode for akseltætning og gummidele i pumpe 

2.3 Typenogle for CR, CRN 32, 45, 64 og 90 

Eksempel -2 -1- X- X- X- X- XXXX 

Typerække: CR, CRN 

Nominell flow i m3 /h 

Trinantal 

Antal lobere med reduceret diameter 

Kode for pumpeudforelse 

Kode for rortilslutning 

Kode for materialer 

Kode for gummidele i pumpe 

Kode for akseltætning 

3. Anvendelse 
GRUNDFOS flertrins in -line centrifugalpumper, type CR, CRI og 
CRN, har mange anvendelsesomrader. 

Pumpemedier 

Tyndtflydende, ikke -eksplosive medier uden indhold af langfib- 
rede bestanddele eller faste partikler. Mediet ma ikke kemisk an- 
gribe de materialer, der indgar i pumpen. 

Ved anvendelse til en væske med en massefylde og /eller viskosi- 
tet storre end vands skai der om nodvendigt anvendes motorer 
med hojere ydelse. 

CR, CRI, CRN 

Anvendes til transport, cirkulation og trykforogning af savel kolde 
som varme rene medier. 

CRN 

I anlæg, hvor det kræves, at alle væskeberorte dele er i rustfrit 
stal af hoj kvalitet, skai der anvendes pumpetypen CRN. 
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4. Tekniske data 

4.1 Omgivelsestemperatur 
Maks. +40 °C. 

Hvis omgivelsestemperaturen overstiger +40 °C, O'er hvis moto - 
ren befinder Sig mere end 1000 meter over havets overflade, skál 

arotorens ydelse (P2) reduceres pa grund of luftens lave masse - 
lde og dermed ringe koleeffekt. I sadanne tilfalde kan det vare 
nodvendigt at anvende en motor med hojere nominel ydelse. 

Fig. 1 
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Eksempel: 

Fig. 1 viser, at P2 skal reduceres til 88 %, nâr pumpen er installe- 
ret 3500 meter over havets overflade. Ved en omgivelsestempe- 
ratur pâ 70 °C skal P2 reduceres til 78% af nominel ydelse. 

4.2 Medietemperatur 
Se fig. A, side 79, der angiver sammenhangen mellem medie- 
temperatur og maks. tilladeligt driftstryk. 

Bemaerk: Angivelsen af maks. tilladeligt driftstryk og medietem- 
peraturomrade er for pumpen alene. 

4.3 Maks. tilladeligt driftstryk og medietemperatu;r for 
akseltætning 

Fig. 2 
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Fig. 3 

CR, CRN 
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Fig. 4 

CR, CRN 32, 45, 64 og 90: 
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4.4 Min. tillobstryk 
Fig. 5 
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Den maksimale sugehojde "H" i mVS kan beregnes pa folgende 
made: 

H=pbx 10,2NPSHHf-HHs 
pb = Barometerstand malt i bar. 

(Barometerstanden kan evt. regnes = 1 bar). 
I lukkede systemer angiver pb systemtrykket malt i 

bar. 

NPSH = Net Positive Suction Head i mVS 
(aflases pa NPSH kurven pa side 78 ved den maksi- 
male kapacitet, som pumpen kommer til at kore med). 

Ht = Friktionstabet i tilgangsledningen malt i mVS ved den 
maksimale kapacitet, som pumpen kommer til at kore 
med. 

H = Damptrykket i mVS, se fig. E, side 82, hvor 
tm = medietemperatur. 

HS = Sikkerhedstillag = min. 0,5 mVS. 

Hvis den beregnede "H" er positiv, kan pumpen arbejde med en 

sugehojde pa maks. "H" mVS. 

Er den beregnede "H" negativ, kraves et tillobstryk pa min. 
"H" mVS. Den beregnede "H" skai vare til stede under drift. 

Eksempel: 

Pb = 1 bar. 
Pumpetype: CR 16, 50 Hz. 

Flow: 16 m3 /h. 
NPSH (aflast pa side 78): 1,5 mVS. 
Hf = 3,0 mVS. 
Medietemperatur: +60 °C. 
H (aflast fig. E, side 82): 2,1 mVS. 

H = pb x 10,2 NPSH Hf - Hv HS [mVS]. 

H = 1 x 10,2 1,5 3,0 2,1 0,5 = 3,1 mVS. 

Dvs., at pumpen kan arbejde med en sugehojde pa maks. 
3,1 mVS under drift. 

0nskes trykket i bar, fas: 3,1 x 0,0981 = 0,30 bar. 
fnskes trykket i kPa, fas: 3,1 x 9,81 = 30,4 kPa. 
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4.5 Maks. tillobstryk 5. Installation. 
Fig. B, side 80, viser det maksimalt tilladte tillobstryk, dog skai 
aktuelt tillobstryk + pumpens tryk mod lukket ventil altid være 
mindre end "maks. tilladeligt driftstryk'. 

Pumperne er trykprovet ved et tryk, som er 1,5 gang hojere end 
det, som er angivet i fig. B, side 80. 

4.6 Min. flow 
Pa grund of risiko for overophedning bor pumpen ikke anvendes 
ved flow, som ligger under min. flow. 
Kurven i fig. 6 viser min. flow i procent of det nominelle flow sam- 
menholdt med væsketemperaturen. 

- - - -= air -cooled top. 

Fig. 6 
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Bemærk: Pumpen ma aldrig kure mod en lukket ventil pa pum- 
pens afgangsside. 

4.7 Elektriske data 
Se motorens typeskilt. 

4.8 Start/stop 
Motorer under 4 kW: Maks. 100 starter pr. time. 
0vrige motorer: Maks. 20 starter pr. time. 

4.9 MI og vægt 
Mal: Se fig. C, side 81. 

Vægt: Se mærkat pa emballagen. 

4.10 Lydniveau 
Se fig. D, side 82. 
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Ved installation of pumpen skai nedenstaende procedure folges 
for at undga beskadigelse af pumpen. 

Trin Handling 
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pumpen. 
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6. El- tilslutning 
El- tilslutning skai foretages af autoriseret el- installator i henhold 
til lokalt gældende el- regulativer og normer. 

For klemkasselaget fjernes og for enhver demonte- 
ring af pumpen, skai forsyningsspændingen vere af- 
brudt. 

Pumpen skai tilsluttes en ekstern netspændingsaf- 
bryder med en brydeafstand pa minimum 3 mm i alle 
poler. 

Kontrollér, at netspænding og frekvens svarer til de pa motorskil- 
tet angivne værdier. 

1- fasede GRUNDFOS motorer har indbygget termoafbryder og 
kræver derfor ingen yderligere motorbeskyttelse. 

3- fasede motorer skai tilsluttes et motorværn. 

Klemkassens position kan andres med spring pa 90 °. 

1. Fjern om nodvendigt koblingsbeskyttelsesskermene. Koblin- 
gen skai ikke afmonteres. 

2. Demontér boltene, som sammenspænder pumpe og motor. 

3. Drej motoren til den onskede position. 

4. Fastspnd atter motor til pumpe. 

5. Montér beskyttelsesskærmene. 

Udfor den elektriske tilslutning som vist pa forbindelsesskemaet i 

klemkasselaget. 

6.1 Frekvensomformerdrift 

Motorer leveret of GRUNDFOS: 

Alle 3- fasede motorer leveret of GRUNDFOS kan tilsluttes' en fre- 
kvensomformer. 

Afhengig of frekvensomformertypen kan denne medfr re foroget 
akustisk.stoj fra motoren. Ligeledes kan den vere arsag til, at 
motoren udsættes for skadelige spændingsspidser. 

Bemerk: GRUNDFOS motorer type MG 71 og MG 80 samt 
MG 90 (1,5 kW, 2- polet), alle til og med 440 V forsyningsspen- 

ding (se motorens typeskilt), skai beskyttes mod spændingsspid- 
ser storre end 650 V (peak- verdi) mellem tilslutningstermina - 
lerne. 

Ovrige motorer anbefales beskyttet mod spændingsspidser storre 
end 850 V. 

Ovenstaende gener, dvs. bade for0get akustisk stoj og skadelige 
spændingsspidser, kan afhjælpes ved at moniere et LC- filter mel- 
lem frekvensomformeren og motoren. 

For nærmere oplysninger kontakt leverandoren af frekvensomfor- 
meren og motoren. 

Andet motorfabrikat end dem, der leyeres of GRUNDFOS: 

Kontakt GRUNDFOS eller motorfabrikanten. 

7. Idriftsætning 
Bemerk: For pumpen startes, skai den vere fyldt med væske og 

udluftet. 

Ver opmærksom pa udluftningshullets retning, sale- 
des at den udstrommende væske ikke forarsager per - 
sonskade eller beskadigelse of motor eller andet. 
Ved anlag med varme medier skai man især være 
opmærksom pa skoldningsfaren. 

Folg anvisningerne pa side 6. 

CR, CRI, CRN 1 til 5, 

CR, CRN 8 og 16: 

For disse pumper kan det vere en fordel at ebne omlobsventilen 
under opstart. Omlobsventilen forbinder til- og afgangssiden pa 

pumpen, hvilket gor spædningen nemmere. NM' stabil drift er op- 
naet, kan omlobsventilen lukkes. Ved pumpning of meget lufthol- 
digt vand kan det være en fordel, at omlobsventilen er eben. 

Fig. 7 

8. Vedligeholdelse 

Far arbejdet pa pumpen pabegyndes, skal det sikres, 
at alle elektriske forbindelser til pumpen er afbrudt, 
og at de ikke uforvarende kan tilsluttes. 

Pumpens lejer og akseltætning er vedligeholdelsesfrie. 

Pa pumper, der i længere stilstandsperioder tommes for vand, 
ber man fjerne koblingsbeskyttelsesskærmen og sprojte et par 
draber silikoneolie ind pa akslen mellem topstykke og kobling. 
Herved forhindres, at tætningsfladerne i akseltætningen klæber 
sammen. 

Motorlejer: 

Motorer uden smorenipler er vedligeholdelsesfrie. 

Motorer med smorenipler skai smores med hojtemperaturfedt pa 
lithiumbasis, se smoreinstruktion pa ventilatorskærmen. 

Ved sæsonbetonet drift (ude of drift i mere end 6 maneder arligt) 
anbefales smoring, nar pumpen tages ud of drift. 
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9. Frostsikring 
Pumper, der i stilstandsperioder udsttes for frost, skai tommes 
for væske. 

Tom pumpen ved at losne udluftningsskruen i topstykket og 
fjerne tommeproppen i fodstykket. 

Veer opmærksom pa udluftningshullets retning, sale - 
des at den udstrommende væske ikke forarsager per - 
sonskade eller beskadigelse af motor eller andet. 
Ved anlmg med varme medier skai man især være 
opmærksom pa skoldningsfaren. 

Udluftningsskruen og tommeproppen spndes/monteres ikke, 
for pumpen atter tages i brug. 

CR, CRI, CRN 1 til 5, 

CR, CRN 8 og 16: 

For tommeproppen monteres i fodstykket, skrues omlobsventilen 
ud mod stop, se fig. 7. 

Herefter monteres tommeproppen ved at fastspænde den store 
omlober og derefter fastspænde omlobsventilen. 

10. Service 
Bemmrk: Hvis en pumpe har vret anvendt til et medie, der er 
sundhedsskadeligt eller giftigt, vil pumpen blive klassificeret som 
forurenet. 

Onskes en sedan pumpe serviceret af GRUNDFOS, skai 
GRUNDFOS kontaktes med oplysninger om pumpemedie m.m., 
for pumpen returneres for service. I modsat fald kan GRUNDFOS 
nægte at modtage og servicere pumpen. 
Eventuelle omkostninger forbundet med returneringen af pumpen 
afholdes af kunden. 

I ovrigt skai man ved enhver henvendelse om service, uanset 
hvor, give detaljerede oplysninger om pumpemediet, nar pumpen 
har været anvendt til sundhedsfarlige eller giftige medier. 

10.1 Servicesæt 
Servicesæt til CR, CRI og CRN, se www.grundfos.com 
(WebGOLD), WinCAPS eller Service Kit Catalogue. 

11. Justering af kobling 
For justering af kobling til CR, CRI, CRN 1 til 5, se fig. F, side 83. 

For justering af kobling til CR, CRN 8 og 16, se fig. G, side 84. 

For justering of kobling til CR, CRN 32 til 90, se fig. H, side 85. 
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12. Fejlfinding 

For klemkasselaget fjernes og for enhver demontering af pumpen skai forsyningsspændingen vere afbrudt, og det skai sik- 

res, at den ikke uforvarende kan genindkobles. 

Fejl Arsag Afhjælpning 

1. Ingen motorreaktion 
ved start. 

a) Forsyningsspending afbrudt. Tilslut forsyningsspændingen. 

b) Sikringer afbrændt. Udskift sikringer. 

c) Motorbeskyttelse udlost. Genindkobl motorbeskyttelse. 

d) Termobeskyttelse udlost. Genindkobl termobeskyttelse. 

e) Motorbeskyttelsens kontakter eller mag- 
netspole defekt. 

Udskift kontakter eller magnetspole. 

f) Styrestromskredslob defekt. Reparér styrestromskredslob. 

g) Motor defekt.. Udskift motor. 

2. Motorværn udlost (ud- 
loser straks efter gen- 
indkobling). 

a) Sikring /automatsikring afbrudt. Genindkobl sikring. 

b) Motorværnskontakter defekte. Udskift motorværnskontakter. 

c) Los eller defekt kabelforbindelse. Fastgar eller udskift kabelforbindelse. 

d) Motorvikling defekt. Udskift motor. 

e) Pumpen er mekanisk blokeret. Fjern mekanisk blokering fra pumpen. 

f) Motorværnets udloser stillet for lavt. Indstil motorværnet korrekt. 

3. Motorværn udloser 
periodisk. 

a) Motorværnets udloser stillet for lavt. Indstil motorværnet korrekt. 

b) Netspænding periodisk for lay. Kontrollér forsyningsspændingen. 

4. Motorværn ikke ud- 
lost, men pumpen util- 
sigtet ude af drift. 

a) Kontrollér 1 a), b), d), e) og f). 

5. Pumpens vandafgi- 
velse ustabil. 

a) Pumpens tillobstryk for lille (kavitation). Kontrollér pumpens tillobsforhold. 

b) Tilgangsledning /pumpe delvis blokeret af uren- 
heder. : 

Rens pumpe eller tilgangsledning. 

c) Pumpen suger luft. Kontrollér pumpens tillobsforhold. 

6. Pumpen [corer, men 
giver ikke vend. 

a) Tilgangsledning /pumpe blokeret af urenheder. Rens pumpe eller tilgangsledning. 

b) Bund- /mellemventil blokeret i lukket stilling. Reparér bund -/mellemventil. 

c) Tilgangsledning utæt. Reparér tilgangsledning. 

d) Luft i tilgangsledning eller pumpe. Kontrollér pumpens tillobsforhold. 

e) Motorerikorer med forkert omdrejningsretning. Vend omdrejningsretningen pa motoren. 

7. Pumpen korer bag- 
lens ved stop. 

a) Lækagei tilgangsledning. Reparér tilgangsledning. 

b) Bund -/mellemventil defekt. Reparér bund- /mellemventil: 

8. Lækage ved akseltet- 
ping. 

a) Akseltætning defekt. Udskift akseltætning. 

9. Stoj. a) Pumpen kaviterer. Kontrollér pumpens tillobsforhold. 

b) Pumpen roterer ikke frit (friktionsmodstand) pá 

grund af forkert hojdeplacering af pumpeaksel. 
Justér pumpeakslen. 

c) Frekvensomformerdrift. Se afsnit 6.1 Frekvensomformerdrift. 

13. Bortskaffelse 
Bortskaffelse af dette produkt eller dele deraf skai ske i henhold 
til folgende retningslinier: 

1. Anvend de lokalt gældende offentlige eller private renovations- 
ordninger. 

2. Safremt sadanne ordninger ikke findes eller ikke modtager de i 

produktet anvendte materialer, kan produktet eller eventuelle 
miljofarlige materialer derfra afleveres til nærmeste GRUND - 
FOS-selskab eller -serviceverksted. 

Ret til endringer forbeholdes. 
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Fig. A 

Gg Maximum permissible operating pressure / liquid temperature range: 

O Max. zulässiger Betriebsdruck / Medientemperaturbereich: 

O Pression de fonctionnement maxi autorisée / gamme de températures du liquide: 

O Massima pressione di esercizio possibile / temperatura del liquido: 

O Presión máxima de funcionamiento permitida / gama de temperatura del líquido: 

© Press-do máxima de funcionamento permissível / gama de temperaturas do líquido: 

GR MéyioTri cr rpenTrl nísarl Ae,Toupyíaç / ncpioxrj 9eppoKpaai6v uypoú: 

NL Maximum toelaatbare werkdruk / bereik mediumtemperatuur: 

O Max. tillätet driftstryck / vätsketemperaturomräde: 

SF Suurin sallittu käyttöpaine / neste lämpötilan vaihteluväli: 

DK Maks. tilladeligt driftstryk / medietemperaturomráde: 

Oval 

Di s%1 t i ̀ ' \ ,C1 

PJE - CLAMP - CA - UNION 
DIN - FGJ 

e;77.--;)-' 
' 

) 
i Q " 

rr 11l : , 

.r. 
e 

. 

'r C2 #1,,.*-- i `0,, ö\ . % 
` 

Operating 
pressure 

Liquid 
temperature range 

Operating 
pressure 

Liquid 
temperature range 

50 Hz 

CR, CRI, CRN 1 16 [bar] -20°C - +120°C 25 [bar] -20°C - +120°C 

CR, CRI, CRN 3 16 [bar] -20°C - +120°C 25 [bar] -20°C - +120°C 

CR, CRI, CRN 5 16 [bar] -20°C - +120°C 25 [bar] -20°C - +120°C 

CR, CRN 8 16 [bar] -20°C - +120°C 25 [bar] -20°C - +120°C 

CR, CRN 16 25 [bar] -20°C - +120°C 

CR, CRN 32-1-1 4 CR, CRN 32-7 16 [bar] -30°C - +120°C 

CR, CRN 32-8-2 4 CR, CRN 32-12 25 [bar] -30°C - +120°C 

CR, CRN 32-13-2 4 CR, CRN 32-14 40 [bar] -30°C - +120°C 

CR, CRN 45-1-1 4 CR, CRN 45-5 16 [bar] -30°C - +120°C 

CR, CRN 45-6-2 4 CR, CRN 45-9 25 [bar] -30°C - +120°C 

CR, CRN 45-10-2 4 CR, CRN 45-10 40 [bar] -30°C - +120°C 

CR, CRN 64-1-1 4 CR, CRN 64-5 16 [bar] -30°C - +120°C 

CR, CRN 64-6-2 4 CR, CRN-64 7-1 25 [bar] -30°C - +120°C 

CR, CRN 90-1-1 4 CR, CRN 90-4 16 [bar] -30°C - +120°C 

CR, CRN 90-5-2 4 CR, CRN 90-6 25 [bar] -30°C - +120°C 

60 Hz 

CR, CRI, CRN 1 16 [bar] -20°C - +120°C 25 [bar] -20°C - +120°C 

CR, CRI, CRN 3 16 [bar] -20°C - +120°C 25 [bar] -20°C - +120°C 

CR, CRI, CRN 5 16 [bar] -20°C - +120°C 25 [bar] -20°C - +120°C 

CR, CRN 8 16 [bar] -20°C - +120°C 25 [bar] -20°C - +120°C 

CR, CRN 16 25 [bar] -20°C - +120°C 

CR, CRN 32-1-1 4 CR, CRN 32-5 16 [bar] -30°C -+120°C 

CR, CRN 32-6-2 4 CR, CRN 32-8 25 [bar] -30°C - +120°C 

CR, CRN 32-9-2 4 CR, CRN 32-10-2 40 [bar] -30°C - +120°C 

CR, CRN 45-1-1 4 CR, CRN 45-4 16 [bar] -30°C - +120°C 

CR, CRN 45-5-2 4 CR, CRN 45-6 25 [bar] -30°C - +120°C 

CR, CRN 64-1-1 4 CR, CRN 64-3 16 [bar] -30°C - +120°C 

CR, CRN 64-4-2 4 CR, CRN-64-4-1 25 [bar] -30°C - +120°C 

CR, CRN 90-1-1 4 CR, CRN 90-3 16 [bar] -30°C - +120°C 

CR, CRN 90-4-2 25 [bar] -30°C - +120°C 
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Fig. B 

GB Maximum inlet pressure for CR, CRI and CRN: 

CD Max. Zulaufdruck für CR, CRI und CRN: 

O Pression maximum d'entrée pour CR, CRI et CRN: 

CD Massima pressione in aspirazione per CR, CRI e CRN: 

Presión máxima de entrada para CR, CRI y CRN: 

© Pressäo máxima de admissäo CR, CRI e CRN: 

GR Méyrarrl rríearl ciaóöou va CR, CRI Kar CRN: 

NL Maximale inlaatdruk m.b.t. type CR, CRI en CRN: 

Max. tilloppstryck för CR, CRI och CRN: 

SF Suurin tulopaine CR, CRI ja CRN: 

DK Maks. tillobstryk for CR, CRI og CRN: 

50 Hz 60 Hz 

CR, CRI, CRN 1 

CR, CRI, CRN 1 -2 -3 CR, CRI, CRN 1 -8 
CR, CRI, CRN 1 -9 4 CR, CRI, CRN 1 -36 

6 bar 
10 bar 

CR, CRI, CRN 1 -2 -3 CR, CRI, CRN 1 -4 
CR, CRI, CRN 1 -5 4 CR, CRI, CRN 1 -25 
CR, CRI, CRN 1 -27 

6 bar 
10 bar 
15 bar 

CR, CRI, CRN 3 

CR, CRI, CRN 3 -2 - CR, CRI, CRN 3 -5 
CR, CRI, CRN 3 -6 4 CR, CRI, CRN 3 -29 
CR, CRI, CRN 3 -31 4 CR, CRI, CRN 3 -36 

6 bar 
10 bar 
15 bar 

CR, CRI, CRN 3 -2 
CR, CRI, CRN 3 -3 -i CR, CRI, CRN 3 -15 
CR, CRI, CRN 3 -17 4 CR, CRI, CRN 3 -25 

6 bar 
10 bar 
15 bar 

CR, CRI, CRN 5 

CR, CRI, CRN 5 -2 
CR, CRI, CRN 5 -3 4 CR, CRI, CRN 5 -16 
CR, CRI, CRN 5 -18 4 CR, CRI, CRN 5 -36 

6 bar 
10 bar 
15 bar 

CR, CRI, CRN 5 -2 - CR, CRI, CRN 5 -8 
CR, CRI, CRN 5 -9 4 CR, CRI, CRN 5 -24 

10 bar 
15 bar 

CR,CRN8 

CR, CRN 8 -20/1 -* CR, CRN 8 -60 
CR, CRN 8 -80 4 CR, CRN 8 -200 

6 bar 
10 bar 

CR, CRN 8 -20/1 4 CR, CRN 8 -40 
CR, CRN 8 -50 -i CR, CRN 8 -140 

6 bar 
10 bar 

CR, CRN 16 

CR, CRN 16 -30/2 4 CR, CRN 16 -30 
CR, CRN 16 -40 4 CR, CRN 16 -160 

6 bar 
10 bar 

CR, CAN 16 -30/2 4 CR, CRN 16 -30 
CR, CRN 16 -40 4 CR, CRN 16 -100 

6 bar 
10 bar 

CR, CRN 32 

CR, CRN 32 -1 -1 4 CR, CRN 32 -2 -2 
CR, CRN 32 -2 4 CR, CRN 32 -4 
CR, CRN 32 -5 4 CR, CRN 32 -10 
CR, CRN 32 -11 4 CR, CRN 32 -14 

3 bar 
4 bar 

10 bar 
15 bar 

CR, CRN 32 -1 -1 4 CR, CRN 32 -1 

CR, CRN 32 -2 -2 4 CR, CRN 32 -2 
CR, CRN 32 -3 4 CR, CRN 32 -5 
CR, CRN 32 -6 4 CR, CRN 32 -9 

3 bar 
4 bar 
10 bar 
15 bar 

CR, CRN 45 

CR, CRN 45 -1 -1 

CR, CRN 45 -1 -ì CR, CRN 45 -2 
CR, CRN 45 -3 -2 4 CR, CRN 45 -5 -1 

CR, CRN 45 -6 4 CR, CRN 45 -10 

3 bar 
4 bar 

10 bar 
15 bar 

CR, CRN 45 -1 -1 4 CR, CRN 45 -1 

CR, CRN 45 -2 -2 4 CR, CRN 45 -3 
CR, CRN 45 -4 -2 4 CR, CRN 45 -6 

4 bar 
10 bar 
15 bar 

CR, CRN 64 

CR, CRN 64 -1 -1 - CR, CRN 64 -2 -2 
CR, CRN 64 -2 -1 -* CR, CRN 64 -3 
CR, CRN 64 -4 -1 4 CR, CRN 64 -7 -1 

4 bar 
10 bar 
15 bar 

CR, CRN 64 -1 -1 

CR, CRN 64 -1 a CR, CRN 64 -2 -1 

CR, CRN 64 -2 4 CR, CRN 64 -4 -1 

4 bar 
10 bar 
15 bar 

CR, CRN 90 

CR, CRN 90 -1 -1 4 CR, CRN 90 -1 

CR, CRN 90 -2 -2 4 CR, CRN 90 -3 -2 
CR, CRN 90 -3 -1 4 CR, CRN 90 -6 

4 bar 
10 bar 
15 bar 

CR, CRN 90 -1 -1 4 CR, CRN 90 -1 

CR, CRN 90 -2 -2 4 CR, CRN 90 -4 -2 
10 bar 
15 bar 
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Fig. C 
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Fig. D 

GB Airborne noise emitted by pumps with motors fitted by GRUNDFOS: 

Op Luftschallemission von Pumpen mit Motoren, die von GRUNDFOS montiert sind: 

OF Bruit aérien émis par les pompes avec moteurs montés par GRUNDFOS: 

CDRumore aereo emesso da pompe dotate di motori installati da GRUNDFOS: 

ONivel de ruido producido por bombas con motores montados por GRUNDFOS: 

© Ruído emitido pelas electrobombas montadas pela GRUNDFOS: 

CD Oópupoç nou eKfélrrerai OTOV aépa anó avr ieç ccpoòiaopévcç pe K1vrlrflpcç anó Tfl GRUNDFOS: 

NL Geluidsdruk van pompen met een door GRUNDFOS gemonteerde motor: 

Ljudtrycksnivä frän pumpar med motorer monterade av GRUNDFOS: 

SF Ilmassa kantautuva ääni GRUNDFOS'in asentamilla moottoreilla: 

CDLuftbären stoj fra pumper med motorer monteret of GRUNDFOS: 

Motor 

[kW] 

50Hz 60Hz 

LPA 
[dB(A)] 

LPA 
[dB(A)] 

0.25 <70 <70 

0.37 <70 <70 

0.55 <70 <70 

0.75 <70 <70 

1.1 <70 <70 

1.5 <70 <70 

2.2 <70 <70 

3.0 <70 <70 

4.0 <70 <70 

5.5 <70 <70 

7.5 <70 72 

11 80 84 

15 72 77 

18.5 72 77 

22 70 75 

30 70 75 

37 79 84 

45 78 83 

Fig. E 

(°C) 
A 

(m) 

150 -_45 
- 40 
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- 30 

130 - -25 

120120 

110 -x15 
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100110 
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-8,0 

-6,0 
80x5,0 

-4,0 
70- 3,0 

602,0 

-1,5 
50- 

-1,0 
40x0,8 

-0,6 

30- 0,4 

-0,3 
20- 

10- 

0- 
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CR, CRI, CRN 1 to 5 

Fig. F 
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CR, CRN 8 and 16 

Fig. G 

A B 

C D 

M6 - 13Nm 
M8 - 31 Nm 

M10- 62Nm 
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CR, CRN 32 to 90 

Fig. H 

A E 
E 

V' 

B 

C 

M10x25 62 Nm (6.2 kpm) 
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CR, CRI, CRN 1, 3 and 5 

ioo 
23 
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CR, CRN 8 and 16 
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CR, CRN 32 to 90 

a 

28a 

la 

28 

36a 

105' 
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66a -70 
100 
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76 
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100 

60 
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37 

51 
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BE>THINK>INNOVATE> 
Being responsible is our foundation 

Thinking ahead makes it possible 
Innovation is the essence 

www.grundfos.com GfIZIJNCIIF05®Ì ̀  
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Pos. 
no. 

Description 

GB 0 0 0 OE © ED NL ® SF CD 
1 Adapter 

flange 
Zwischen- 
flansch 

Bride 
d'adaptation 

Flangie 
adattatrici 

Brida 
acoplamiento 

Flange do 
adaptador 

5Xáv* 
npooap- 
poY>1S 

Adaptertlens Mellanfläns Välilaippa /so- 
vitelaippa 

Mellemflange 

1a Motor stool Laterne Lanterne 
moteur 

Lanterna del 
motore 

Acoplamiento Adaptador do 
motor 

XTrjplyµa 
KLVnTelpQ 

Lantaarnstuk Mellanstycke Moottori ja- 
lusta 

Mellemstykke 

2 Pump head Kopfstück Tête de 
pompe 

Testa pompa Cabezal 
bomba 

Cabeza da 
bomba 

KecpaXr) 
avríaq 

Pompkop Toppstycke puMppupää Topstykke 

3 Chamber, top Oberste 
Kammer 

Chambre 
supérieure 

Camera 
superiore 

Cámara 
superior 

Camara 
superior 

OoXapoç, 
ávw 

Bovenste 
kamer 

Kammare, 
övre 

Pesä/ylin Kammer, 
everste 

3a Chamber 
without neck 
ring 

Kammer ohne 
Spaltring 

Chambre 
sans bague 
d'étanchéité 

Camera 
senza 
collarino 

Cámara sin 
anillo de junta 

Camara sem 
aro 

OáXat oç 
XwpCS 
áaKTÚXLO 

XaLpoú 

Kamerzonder 
spaltring 

Mallankam- 
mare utan 
tätningsring 

Pesä, ilman 
kaularen- 
gasta 

Kammer uden 
ta;tningsring 

4 Chamber 
complete 

Kammer 
komplett 

Chambre 
complète 

Camera 
completa 

Cámara 
completa 

Cámara 
completa 

OóXapoç 
nXrjpnç 

Kamer 
compleet 

Kammare 
komplett 

Täydellinen 
pesa 

Kammer 
komplet 

4a Chamber with 
bearing ring 

Kammer mit 
Lagerring 

Chambre 
avec bague 
de palier 

Camera con 
cuscinetto 

Cámara con 
anillo cojinete 

Cámara corn 
casquilho 

OáXaioç pe 
óaKTÚXto 
eöpávou 

Kamer met 
lager 

Mellankam- 
mare med 
lager 

Pesä laakeri- 
renkailla 

Kammer med 
lejering 

5a Chamber 
complete 

Kammer 
komplett 

Chambre 
complète 

Camera 
completa 

Cámara 
completa 

Cámara 
completa 

OáXapoç 
nXnpng 

Kamer 
compleet 

Kammare 
komplett 

Täydellinen 
pesa 

Kammer 
komplet 

6 Base Fullstück Pied de 
pompe 

Base Base Base Bóan Voetstuk Fotstycke Jaluste, jalka- 
kappale 

Fodstykke 

6a Stop pin Sperrzapfen Goupille 
d'arrêt 

Molla di 
arresto 

Pasador tope Pino Ileípoç 
auyKpÓTnonq 

Anti rotatie 
stift 

Stoppsprint 
' 

Pidätintappi, 
lukitustappi 

Rotationslás 

6d Guide plate 
for base 

Führungs- 
platte für 
Fußstück 

Plaque pour 
pied de 
pompe 

Guida per 
basamento 

Placa guía 
para base 

Prato -guia da 
base 

f1XóKa 
oönyóq yid 
Tn Non 

Geleideplaat 
voor voetstuk 

Styrplatta till 
fotstycke 

Ohajus levyj 
alustaan 

Styreplade til 
fodstykke 

6g Bearing ring Lagerring Joint de palier Cuscinetto Anillo cojinete Casquilho kiaKTÚXLoq 
eöpávou 

Lager Bottenlager Laakeriren- 
gas 

Lejering 

7 Coupling 
guard 

Schutzschirm Protège- 
accouplement 

Giunti di 
protezione 

Protector 
acoplamiento 

Protecçäo do 
acoplamento 

IlpocpuXa- 
KTrjpaç 
auvöéapou 

Koppeling be- 
schermer 

Kopplings- 
skärm 

Kytkin suoja Skærm 

7a Screw Schraube Vis Vite Tornillo Parafuso KoXXíaS Schroef Skruv Ruuvi Skrue 

8 Coupling 
complete 

Kupplung 
komplett 

Accouple- 
ment complet 

Giunto 
completo 

Acoplamiento 
completo 

Acoplamento 
completo 

Êúvöeoµoç 
nXtipnq 

Koppeling 
compleet 

Koppling 
komplett 

Täydellinen 
kytkin 

Kobling 
komplet 

9 Screw Schraube Vis Vite Tornillo Parafuso KoXXíaS Schroef Skruv Ruuvi Skrue 
10 Shaft pin Zylinderstift Goupille 

cylindrique 
Molla albero Pasador eje Pino do velo Ileípoç ákova Stift Cylinderstift Akselitappi Stift 

18 Air vent screw Entlüftungs- 
schraube 

Vis de purge Vite della 
ventola 

Tornillo purga 
aire 

Parafuso de 
purga 

Tino 
ekacplaµoú 

Ontluchtings- 
schroef 

Luftskruv Ilmausruuvi Luftskrue 

19 Pipe plug Stopfen Bouchon Tappo Tapón tubería Bujäo da 
tubagem 

Tána awXi)va Plug Rörpropp Putkitulppa Rerprop 

21 Plug Stopfen Bouchon Tappo Tapón Bujäo da 
tubagem 

-Nina Plug Propp Tulppa Prop 

23 Plug Stopfen Bouchon Tappo Tapón Bujäo da 
tubagem 

Tána Plug Propp Tulppa Prop 

25 Ill Drain plug Entleerungs- 
stopfen 

Bouchon de 
vidange 

Tappo spurgo Tapón purga Bujäo de 
drenagem 

Tána 
anoorpóyyL- 
ong 

Aftapplug Tömnings- 
propp 

Tyhjennys- 
tulppa 

Tommeprop 

26 Staybolt Stehbolzen Goujon Tiranti Espárrago 
sujeción 

Perno KoXXíaS 
auyKpáTnonq 

Trekstag Stödbult Pinnapultti Stottebolt 

26a Strap Spannband Tirant d'as- 
semblage 

Tirante Tirante Tirante TLpóvra Spanband Spännband Haka (sappi) Spændebánd 

26b Screw Schraube Vis Vite Tornillo Parafuso KoXXíaS Schroef Skruv Ruuvi Skrue 
26c Washer Unterleg- 

scheibe 
Rondelle Rondella Arandela Anilha PoöáXo Sluitring Bricka Aluslevy Spændeskive 

28 Screw Schraube Vis Vite Tornillo Parafuso KoXXíaS Schroef Skruv Ruuvi Skrue 
28a Screw Schraube Vis Vite Tornillo Parafuso KoXXíaS Schroef Skruv Ruuvi Skrue 

31 Screw Schraube Vis Vite Tornillo Parafuso KoXXíaS Schroef Skruv Ruuvi Skrue 

32a Washer Unterleg- 
scheibe 

Rondelle Rondella Arandela Anilha PoááXa Sluitring Bricka Aluslevy Spændeskive 

36 Nut Mutter Ecrou Dado Tuerca Fêmea IleptKóXXIo Moer Mutter Mutteri Motrik 

36a Nut Mutter Ecrou Dado Tuerca Fêmea IlepucóxXLo Moer Mutter Mutteri Motrik 

37 0-ring/gasket 0-Ring/ 
Dichtung 

Joint/bague O ring/ 
guranizione 

Junta tórica/ 
junta 

O- ring /junta AaKTÚXLoç -O/ 
naptauaµa 

O -ring 
pakking 

0-ring/ 
packning 

O- rengas tii- 
viste 

O -ring/ 
pakning 

38 O -ring O -Ring Joint O ring Junta tórica O -ring DoKrÚXLoç -O O -ring O -ring 0-rengas O -ring 

38a O -ring O -Ring Joint O ring Junta tórica O -ring &acrúXLoç -O O -ring O -ring O- rengas O -ring 
44 Inlet part 

complete 
Einlaufteil 
komplett 

Partie 
aspiration 
complète 

Parte interna 
completa 

Parte aspira- 
ción completa 

Aspiraçäo 
completa 

fiXr'peS 
eawTepLKó 
µépoc 

Inlaatdeel 
compleet 

Inloppsdel 
komplett 

Täydellinen 
sisäosa 

Indlebsdel 
komplet 

45 Neck ring Spaltring Bague 
d'étanchéité 

Collarino Anillo tope Aro AaKTÚXLoç 
Xalloú 

Spaltring Tätningsring Kaularengas Ttningsring 

45a Neck ring 
complete 

Spaltring 
komplett 

Bague 
d'étanchéité 
complète 

Colalrino 
completo 

Anillo tope 
completo 

Aro completo DaKTÚXLoS 
Xaipoú 
nMIpnç 

Spaltring 
compleet 

Tätningsring, 
komplett 

Täydellinen 
kaularengas 

Tætningsring 
komplet 

47 Bearing ring Lagerring Bague de 
palier 

Cuscinetto Anillo cojinete Casquilho kiaKTÚXLOS 

eöpávou 
Lager Lager Laakeriren- 

gas 
Lejering 

47a Bearing ring, 
rotating 

Lagerring, 
rotierend 

Bague de 
palier tour- 
nante 

Cuscinetto 
rotante 

Anillo 
cojinete 
giratorio 

Casquilho 
rotativo 

biaKTÚXLOS 

eöpávou 
arpecpópevoç 

Lager 
roterend 

Lagerring, 
roterande 

Laakeriren- 
gas, pyörivä 

Lejering, 
roterende 

47a Bearing with 
driver 

Lager mit 
Mitnehmer 

Bague de 
palier avec 
driver 

Cuscinetto 
con guida 

Cojinete con 
engranaje 

Casquilho 
com gula 

Eöpavo µe 
oányó 

Lager met 
meenemer 

Lager med 
medbringare 

Ohjainlaakeri Leje med 
medbringer 

47b Bearing ring Lagerring Bague de 
palier 

Cuscinetto Anillo cojinete Casquilho kiaKTÚXLOS 

eöpávou 
Lager Axellager Laakeriren- 

gas 
Lejering 

47c Bush Buchse Douille Boccola Manguito Manga mwMó Bus Bussning Holkki Brining 
47d Retaining ring Haltering Bague de 

blocage 
Anello di 
arresto 

Anillo cierre Retentor kiOKTÚXLOS 

auykpernanç 
Borgring Lásbricka Lukitusrengas Lásering 

47e Retaining ring Haltering Bague de 
blocage 

Anello di 
arresto 

Anillo cierre Retentor kiQKTÚXLOS 

auyKpáTnortç 
Borgring Lásbricka Lukitusrengas Lásering 

48 Split cone nut Mutter für 
Klemm- 
buchse 

Ecrou de 
cône de 
serrage 

Dado bus- 
sola conica 

Tuerca 
casquillo 
cónico 

F @mea cónica fepLKóXXLo 
ötalpoopevou 
Kwvou 

Klembusmoer Mutter for 
klämbussning 

Kartioholkki 
mutteri 

Motrik for 
klembosning 

49 Impeller Laufrad Roue Girante Impulsor Impulsor fliepwTrj Waaier Pumphjul Juoksupyörä Lober 
49a Impeller Laufrad Roue Girante Impulsor Impulsor flrcpwrrj Waaier Pumphjul Juoksupyörä Leber 
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fl 

Pos. 
no. 

Description 

GB OD 0 0 OE ® CD NL 0 ® DK 

49b Split cone Klemm- 
buchse 

Cône de 
serrage 

Bussola 
conica 

Casquillo 
cónico 

Casquilho 
cónico 

&tatpoúµevoç 
Kcúvoç 

Klembus Klämbussning Kartioholkki Klembosning 

49c Wear ring Verschleiß- 
ring 

Bague 
d'usure 

Anello di 
usura 

Anillo 
desgaste 

Aro de 
desgaste 

paurÚXtoç 
cpeopóç ' 

Slijtring Slitring Kulutusren- 
gas 

Slidring 

51 Pump shaft Pumpenwelle Arbre de 
pompe 

Albero pompa Eje bomba Veio Al;ovaç 
avataç 

Pompas Pumpaxel Pumppuakseli Pumpeaksel 

55 Outer sleeve Mantel Chemise Camicia 
esterna 

Camisa 
exterior 

Camisa 
exterior 

EkwTeptKó 
Xtrtávto 

Mantel Mantel Ulompivaippa Swab 
1 

56 Base plate Grundplatte Plaque de 
base 

Basamento Placa base Base IIXeKa ¡3óarlç Voetplaat Fotstycke Jalustalevy Fodplade 

57 O -ring O -Ring Joint O ring Junta tórica O -ring AaKTÚXtoç -O O -ring O -ring O- rengas O -ring 
58 Seal carrier Halter für 

Wellen- 
abdichtung 

Toc d'entrai- 
nement 

Porta tenuta Soporte 
cierre 

Suporte do 
empanque 

mopéaç 
aruntoßXínrrl 

Houder voor 
asafdichting 

Hallare för 
axeltätning 

Tiivistekanna- 
tin 

Holder for 
akseltætning 

58a Screw Schraube Vis Vite Tornillo Parafuso KoXXíaç Schroef Skruv Ruuvi Skrue 
60 Disc spring Tellerfeder Ressort Discoa molla Muelle disco Mola EXaTrlptwróç 

öíoeoq 
Veerplaat Tallriksfjäder Jalustinlevy Tallerken- 

fjeder 
61 Spacer for 

shaft seal 
Distanzstück 
für Wellenab- 
dichtung 

Piece inter- 
médiaire pour 
garniture 
mécanique 

Distanziale 
per tenuta 
meccanica 

Espaciador 
cierre 

Espaçador do 
empanque 

AnooTótrlç 
o-runtoeXínrrl 

Afstandsstuk 
voor asafdich- 
Ling 

Distans for 
axeltätning 

- 

Välikappale 
akselitiivis- 
teelle 

Afstands- 
stykke for 
akseltætning 

62 Stop ring Stopring Goupille 
d'arrêt 

Anello di 
arresto 

Anillo tope Anel retentor DaKTÚXIOÇ 
auyKpôTrlarlq 

Stopring Stoppring Lukitusrengas Stopring 

64 Spacing pipe Distanzhülse Douille 
d'entretoise 

Tubo 
distanziale 

Casquillo 
espaciador 

Espaçador Anoarárrlç Afstandsbus Avstánds- 
bussning 

Kiristin, rih- 
lattu 

Afstands- 
bosning 

64a Spacing pipe Distanzhülse Douille 
d'entretoise 

Tubo 
distanziale 

Casquillo 
espaciador 

Espaçador Anocrrermç Afstandsbus Avstánds- 
bussning 

Kiristin, rih- 
lattu 

Afstands- 
bosning 

64c Clamp, 
splined 

Spannstück, 
Vielnut 

Pièce de 
serrage 

Giunto Casquillo 
ranurado 

Casquilho 
escatelado 

ETecpávrl pe 
cyKOnéç 

Spanstuk, 
splined 

Avstánds- 
bussning 
(spline) 

Spænde- 
stykke, spline 

64d Spacing pipe Distanzhülse Douille 
entretoise 

Tubo 
distanziale 

Casquillo 
espaciador 

Espaçador AnooTórgç Afstandsbus Avstánds- 
bussning 

Väliputki, väli- 
holkki 

Afstands- 
bosning 

65 Neck ring 
retainer 

Halter für 
Spaltring 

Support pour 
bague d'étan- 
chéité 

Fermo per 
collarino 

Retén anillo 
junta 

Retentor do 
aro 

ËTrlptyia 
öakTuXíou 
Xatgoú 

Houder voor 
spaltring 

Héllare för 
tätningsring 

Kaulusren- 
gas pidin 

Holder for 
ttningsring 

66 Washer Unterleg- 
scheibe 

Rondelle Rondalla Arandela Anilha Po5eXa Sluitring Bricka Aluslevy Spændeskive 

66a Washer Unterleg- 
scheibe 

Rondelle Randella Arandela Anilha Po5éXa Sluitring Bricks Aluslevy Spændeskive 

66b Lock washer Sicherungs- 
blech 

Rondelle de 
blocage 

Blocco per 
rondalla 

Arandela 
cierre 

Anilha 
retentora 

EuyKpárrlm 
poöéXaç 

Borgring Lásbricka Lukitusalus- 
levy 

Láseskive 

67 Lock nut Sicherungs- 
mutter 

Ecrou de 
blocage 

Blocco Tuerca de 
fijación 

Fêmea corn 
retençäo 

IleptKÓXXto 
auyKpórticrnç 

Borgmoer Lásmutter Lukitusmut- 
ten, lukkomut- 
teri 

Lásemotrik 

69 Spacing pipe Distanzhülse Douille 
entretoise 

Tubo 
distanziale 

Casquillo 
espaciador 

Espaçador Anoorór q Afstandsbus Avstánds- 
bussning 

Väliputki, väli- 
holkki 

Afstands- 
bosning 

76 Nameplate 
set 

Schildersatz Plaque 
d'identifica- 
tion 

Targhetta Juego placa 
identificación 

Chapa de 
identificaçäo 

Zen ntvaKíöaç Typeplaat set Typskylt Nimikyltti Skiltesæt ' 
100 O -ring O -Ring Joint O ring Junta tórica O -ring tairúXtoç -O O -ring O -ring O- rengas O -ring 
105 Shaft seal Wellen- 

abdichtung 
Garniture 
mécanique 

Tenuta 
meccanica 

Cierre Empanque 
mecänico 

ETuntoeXí- 
rcrrlç 

Asafdichting Axeltätning Akselitiiviste Akseltætning 

200 Flange 
complete 

Flansch 
komplett 

Bride 
complète 

Flangia 
completa 

Brida 
completa 

Flange 
completa 

IlXWprlç 
cpXávt0 

Flens corn- 
pleet 

Fläns 
komplett 

Laippa, täy- 
dellinen 

Flange 
komplet 

201 Flange Flansch Bride Flangia Brida Flange 0Xáv* Flens Fläns Laippa Flange 
203 Retaining ring Haltering Bague de 

blocage 
Blocca 
flangia 

Anillo cierre Anel retentor AaKTÚXIOÇ 
auyKpárrlorlç 

Borgring Lásbricka Lukitusrengas Lásering 
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Denmark 
GRUNDFOS DK A/S 
Poul Due Jensens Vej 7A 

DK -8850 Bjerringbro 
Tif.: +45 -87 50 50 50 
Telefax: +45 -87 50 51 51 

Argentina 
Bombas GRUNDFOS de Argentina S.A. 

Ruta Panamericana km. 37.500 Lote 34A 
1619 - Garin 
Pcia. de Buenos Aires 
Phone: +54 -3327 414 444 
Telefax: +54-3327 411 111 

Australia 
GRUNDFOS Pumps Pty. Ltd. 
P.O. Box 2040 
Regency Park 
South Australia 5942 
Phone: +61 -8- 8461 -4611 
Telefax: +61-8-8340 0155 

Austria 
GRUNDFOS Pumpen Vertrieb Ges.m.b.H. 
Grundfosstraße 2 

A -5082 Grödig /Salzburg 
Tel.: +43- 6246 -883 -0 
Telefax: +43-6246-883-30 

Belgium 
N.V. GRUNDFOS Bellux S.A. 

Boomsesteenweg 81 -83 
B -2630 Aartselaar 
Tél.: +32 -3 -870 7300 
Télécopie: +32-3-870 7301 

Brazil 
GRUNDFOS do Brasil Ltda. 
Rua Tomazina 106 
CEP 83325 - 040 
Pinhais - PR 

Phone: +55 -41 668 3555 

Telefax: +55 -41 668 3554 

Canada 
GRUNDFOS Canada Inc. 
2941 Brighton Road 
Oakville, Ontario 
L6H 6C9 
Phone: +1 -905 829 9533 
Telefax: +1 -905 829 9512 

China 
GRUNDFOS Pumps (Shanghai) Co. Ltd. 
22 Floor, Xin Hua Lian Building 
755 -775 Huai Hai Rd, (M) 
Shanghai 200020 
PRC 

Phone: +86- 512 -67 61 11 80 
Telefax: +86- 512 -67 61 81 67 

Czech Republic 
GRUNDFOS s.r.o. 

Cajkovského 21 

779 00 Olomouc 
Phone: +420-68-5716 111 

Telefax: +420 -68 -543 8908 

Finland 
OY GRUNDFOS Pumput AB 
Mestarintie 11 

Piispankylä 
FIN -01730 Vantaa (Helsinki) 
Phone: +358-9 878 9150 
Telefax: +358-9 878 91550 

France 
Pompes GRUNDFOS Distribution S.A. 

Parc d'Activités de Chesnes 
57, rue de Malacombe 
F -38290 St. Quentin Fallavier (Lyon) 
Tél.: +33 -4 74 82 15 15 

Télécopie: +33 -4 74 94 10 51 

Germany 
GRUNDFOS GMBH 
Schlüterstr. 33 

40699 Erkrath 
Tel.: +49 -(0) 211 929 69 -0 
Telefax: +49-(0) 211 929 69 -3799 
e -mail: infoservice @grundfos.de 
Service in Deutschland: 
e -mail: kundendienst @grundfos.de 

Greece 
GRUNDFOS Hellas A.E.B.E. 

02,0th km. Athinon -Markopoulou Av. 

.0. Box 71 

GR -19002 Peania 
Phone: +0030 -210 -66 83 400 
Telefax: +0030 -210 -66 46 273 

Hong Kong 
GRUNDFOS Pumps (Hong Kong) Ltd. 
Unit 1, Ground floor 
Siu Wai Industrial Centre 
29 -33 Wing Hong Street & 
68 King Lam Street, Cheung Sha Wan 
Kowloon 
Phone: +852-27861706/27861741 
Telefax: +852- 27858664 

Hungary 
GRUNDFOS Hungária Kft. 
Park u. 8 

H -2045 Törökbalint, 
Phone: +36 -34 520 100 
Telefax: +36 -34 520 200 

India 
GRUNDFOS Pumps India Private Limited 
Flat A, Ground Floor 
61/62 Charniers Aptmt 
Charniers Road 

Chennai 600 028 
Phone: +91 -44 432 3487 
Telefax: +91 -44 432 3489 

Indonesia 
PT GRUNDFOS Pompa 
11. Rawa Sumur Ill, Blok Ill / CC -1 

Kawasan Industri, Pulogadung 
Jakarta 13930 
Phone: +62 -21 -460 6909 
Telefax: +62 -21 -460 6910/460 6901 

Ireland 
GRUNDFOS (Ireland) Ltd. 
Unit 34, Stillorgan Industrial Park 
Black rock 
County Dublin 
Phone: +353-1-2954926 
Telefax: +353-1-2954739 

Italy 
GRUNDFOS Pompe Italia S.r.l. 
Via Gran Sasso 4 

I -20060 Truccazzano (Milano) 
Tel.: +39-02-95838112 
Telefax: +39-02-95309290/95838461 

Japan 
GRUNDFOS Pumps K.K. 

1 -2 -3, Shin Miyakoda 
Hamamatsu City 
Shizuoka pref. 431-21 
Phone: +81 -53 -428 4760 
Telefax: +81 -53- 4841014 

Korea 
GRUNDFOS Pumps Korea Ltd. 
2nd FI., Dong Shin Building 
994 -3 Daechi -dong, Kangnam -Ku 
Seoul 135 -280 
Phone: +82 -2 -5317 600 
Telefax: +82 -2 -5633 725 

Malaysia 
GRUNDFOS Pumps Sdn. Bhd. 
7 Jalan Peguam U1/25 
Glenmarie Industrial Park 
40150 Shah Alam 
Selangor 
Phone: +60-3-5569 2922 
Telefax: +60 -3 -5569 2866 

Mexico 
Bombas GRUNDFOS de Mexico S.A. de C.V. 

Boulevard TLC No. 15 

Parque Industrial Stiva Aeropuerto 
Apodaca, N.L. 66600 
Mexico 
Phone: +52 -81 -8144 4000 
Telefax: +52-81-8144 4010 

Netherlands 
GRUNDFOS Nederland B.V. 

Postbus 104 
NL -1380 AC Weesp 
Tel.: +31- 294 -492 211 

Telefax: +31-294-492244/492299 

New Zealand 
GRUNDFOS Pumps NZ Ltd. 
17 Beatrice Tinsley Crescent 
North Harbour Industrial Estate 
Albany, Auckland 
Phone: +64-9-415 3240 
Telefax: +64 -9 -415 3250 

Norway 
GRUNDFOS Pumper A/S 
Stromsveien 344 
Postboks 235, Leirdal 
N -1011 Oslo 
Tlf.: +47 -22 90 47 00 
Telefax: +47 -22 32 21 50 

Poland 
GRUNDFOS Pompy Sp. z o.o. 
ul. Klonowa 23 

Baranowo k. Poznania 
PL -62 -081 Przezmierowo 
Phone: +48 -61 -650 13 00 
Telefax: +48 -61 -65013 50 

Portugal 
Bombas GRUNDFOS Portugal, S.A. 
Rua Calvet de Magalhäes, 241 
Apartado 1079 
P -2780 Paço de Arcos 
Tel.: +351 -21 -440 76 00 
Telefax: +351-21-440 76 90 

Russia 
000 GRUNDFOS 
Shkolnaya 39 
RUS -109544 Moscow 
Phone: +7 -095 564 88 00, +7 -095 737 30 00 
Telefax: +7 -095 564 88 11, +7 -095 737 75 36 
e -mail: grundfos.moscow@grundfos.com 

Singapore 
GRUNDFOS (Singapore) Pte. Ltd. 
24 Tuas West Road 
Jurong Town 
Singapore 638381 
Phone: +65-6865 1222 
Telefax: +65 -6861 8402 

Spain 
Bombas GRUNDFOS España S.A. 

Camino de la Fuentecilla, s/n 
E -28110 Algete (Madrid) 
Tel.: +34 -91 -848 8800 
Telefax: +34 -91 -628 0465 

Sweden 
GRUNDFOS AB 

Box 63, Angeredsvinkeln 9 

S -424 22 Angered 
Tel.: +46- 771 -32 23 00 
Telefax: +46 -31 331 94 60 

Switzerland 
GRUNDFOS Pumpen AG 

Bruggacherstrasse 10 
CH -8117 Fällanden /ZH 
Tel.: +41 -1 -806 8111 
Telefax: +41 -1 -806 8115 

Taiwan 
GRUNDFOS Pumps (Taiwan) Ltd. 
14, Min -Yu Road 
Tunglo Industrial Park 
Tunglo, Miao -Li County 
Taiwan, R.O.C. 

Phone: +886 -37 -98 05 57 

Telefax: +886 -37 -98 05 70 

Thailand 
GRUNDFOS (Thailand) Ltd. 
947/168 Moo 12, Bangna -Trad Rd., K.M. 3, 

Bangna, Phrakanong 
Bangkok 10260 
Phone: +66- 2- 7441785 ... 91 
Telefax: +66 -2- 7441775 ... 6 

Túrkey 
GRUNDFOS POMPA SAN. ve TIC. LTD. STI 

Bulgurlu Caddesi no. 32 
TR -81190 Üsküdar Istanbul 
Phone: +90 - 216 -4280 306 
Telefax: +90 - 216 -3279 988 

United Arab Emirates 
GRUNDFOS Gulf Distribution 
P.O. Box 16768 
Jebel Ali Free Zone 
Dubai 
Phone: +971 -4- 8815 166 
Telefax: +971-4-8815 136 

United Kingdom 
GRUNDFOS Pumps Ltd. 
Grovebury Road 
Leighton Buzzard/Beds. LU7 8TL 
Phone: +44-1525-850000 
Telefax: +44 -1525- 850011 

U.S.A. 
GRUNDFOS Pumps Corporation 
17100 West 118th Terrace 
Olathe, Kansas 66061 
Phone: +1- 913 -227 -3400 
Telefax: +1 -913- 227 -3500 

Addresses revised 04.11.2002 
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e ENVIRONEMTAL GROUP Pty Ltd 

E G L BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

18. TECHNICAL SPECIFICATIONS: SLUDGE 

DISCHARGE PUMP 

REVISION: 1 

ASM DT5Omm Diaphragm Pump 

DATE: 2"d NOVEMBER 2004 ENVIRONMENTAL GROUP 

18 -1 
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1 

INSTALLATION INFORMATION 
FOR ASM DIAPHRAGM PUMPS 

DIRECTION OF ROTATION 
CORRECT ROTATION OF MOTOR IS CLOCKWISE VEIWED FROM THE FAN OR NON DRIVE END . 

INCORRECT ROTATION WILL CAUSE DAMAGE TO PUMP AND VOID WARRANTY. REFER TO 

MOTOR MANUFACTURERS WIRING INSTRUCTIONS BEFORE RUNNING PUMP. 

PIPE\VORK 
CORRECT PIPE SIZE IS A CRITICAL FACTOR AFFECTING PUMP PERFORMANCE AND SERVICE 

LIFE. REFER TO ASM PIPE TABLE FOR CORRECT SELECTION. 

PIPEWORK SHOULD BE AIRTIGHT, ADEQUATELY SUPPORTED AND AS SHORT AND DIRECT AS 

POSSIBLE. 
FIT A SUCTION STRAINER WITH APERTURES NO MORE THAN 25% OF PORT SIZE AND A 

MINIMUM CLEAR AREA 4 TIMES PORT SIZE. 

USE FLEXIBLE CONNECTORS OR BARREL UNIONS TO CONNECT PUMP TO RIGID PIPEWORK. 

FIT ASM PULSATION DAMPENERS WHEN A PUMP IS INSTALLED WITH RIGID PIPEWORK 

OVER 6M LN LENGTH. 

USE REINFORCED SUCTION HOSE ON SUCTION AND DISCHARGE SIDES FOR FLEXIBLE 

INSTALLATIONS. DO NOT USE LAY FLAT TYPE HOSE. 

ELECTRICAL 
WIRE ELECTRIC MOTORS IN ACCORDANCE WITH MANUFACTURERS SPECIFICATIONS. 

MOST SINGLE PHASE MOTORS HAVE INBUILT THERMAL OVERLOAD PROTECTION, ALL 

OTHER MOTORS MUST HAVE PROTECTION WIRED INTO THE CIRCUIT. 

ELECTRIC MOTORS REQUIRE PROTECTION FROM WEATHER AND AN UNOBSTRUCTED AIR 

FLOW TO THE COOLING FAN. 

ENGINE 
CHECK OIL LEVEL BEFORE STARTING ENGINE. 

OPERATE AND MAINTAIN ENGINES AS SPECIFIED IN MANUFACTURERS MANUALS. 

PUMPS FITTED WITH VARIABLE SPEED ENGINES MUST NOT BE OPERATED AT MORE THAN 50 

STROKES PER MINUTE. 

GEAR REDUCER 
CHECK OIL LEVEL IN SIGHTGLASS BEFORE STARTUP. 

RECOMMENDED LUBRICANT : SHELL OMALA 320 CASTROL ALPHA SP320 

NB PIPE SIZE FOR ASM DIAPHRAGM PUMPS 
FOR CLEAN LIQUIDS WITH SAME VISCOSITY AS WATER 

SUCTION LENGTH DISCHARGE LENGTH 

MODEL 0 -6M 6 -10M 0 -6M 6 -15M 15 -25M 

D25 25mm 32mm 32mm 40mm 40mm 

D32 32mm 40mm 40mm 50mm 50mm 

D38 40mm 50mm 50mm 65mm 65mm 

D50 50mm 65mm 65mm 65mm 80mm 

D76 80mm 80mm 80mm 80mm 100mm 

IMPORTANT : USE OF PIPES SMALLER THAN THE 

PORT SIZE OF THE PUMP WILL VOID WARRANTY 
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ASM PULSATION DAMPENER INSTALLATION 

SELECT CORRECT PULSATION DAMPENER TO SUIT PUMP SIZE. 

PD1 =D25 Si. D32 
PD2 =D38 & D50 
PD3 =D76 

INSTALL PULSATION DAMPENER VIA A TEE PIECE IN THE 

DISCHARGE PIPE AS CLOSE TO THE PUMP AS PRACTICAL. 

CALCULATE APPROXLMATE CHARGE PRESSURE AS FOLLOWS. 

PRESSURE KPA= VERTICAL LIFT IN METRES X 10 + 30 

CHARGE PULSATION DAMPENER THROUGH SCHRAEDER VALVE LN 

TOP OF CHAMBER. RUN PUMP AND CHECK FOR VIBRATION OR 
WATER HAMMER IT IS NORMAL TO HEAR THE VALVES SEATING AT 

EACH STROKE , HOWEVER THIS SHOULD NOT BE EXCESSIVE OR 
CAUSE VIBRATION. IF WATER HAMMER IS STILL PRESENT INCREASE 
CHARGE PRESSURE 10 KPA AT A TIME UNTIL AN EVEN FLOW IS 

ACHIEVED. 

WARNING! MAXIMUM PRESSURE 300KPA 

PUMP OUT 

LIFT 
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DH25 

DH 32 
DH38 
DH50 

ao az 
PART DESCRIPTION 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
G. 

19 

20 

21 

22 

23 

MECHANICAL 

BOWL 

DIAPHRAGM PLATE 

DIAPHRAGM. 

SUCTION VALVE BODY 

DISCHARGE VALVE BODY 

VALVE SEAT & GASKET 

FLAP VALVE RUBBER 

WEIGHT SET 

NUT /BOLT 

FIBRE WASHER 

CONNECTING ROD 

PNEUMATIC DP HAND DH; 

DRIVE SUPPORT HOUSING 

REDUCTION 

ECCENTRIC 

ECCENTRIC 

ECCENTRIC 

ECCENTRIC 

L.CE`TTRIC 

REDUCTION 

GEARBOX 

BLOCK 

HOUSING 

BEARING 

BOLT /SHAFT 

CIROLIP 

BOX PULLEY 

MOTOR PULLEY 

VEE BELT 

VEE BELT GUARD 

ROLLOVER FRAME 

BOWL 

DIAPHRAGM PLATE 

DIAPHRAGM 

SUCTION VALVE BODY 

DISCHARGE VALVE BODY 

VALVE SEAT & GASKET 

FLAP VALVE RUBBER 

WEIGHT SET 

NUT /BOLT 

FIBRE WASHER 

AIR VALVE ASS. 
0-RING 

CYLINDER HEAD 

PISTON 

CYLINDER BARRELL 

PISTON SEAL 

PISTON BOLT /NUT 

PISTON ROD 

PISTON ROD BEARING 

BELL HOUSING 

PISTON ROD SEAL 

CIRCLIP 

BOWL 

DIAPHRAGM PLATE 

DIAPHRAGM 

SUCTION VALVE BODY 

DISCHARGE VALVE BODY 

VALVE SEAT & GASKET 

FLAP VALVE RUBBER 

WEIGHT SET 

NUT /BOLT 

FIBRE WASHER 

CONNECTING ROD /CLEVIS 
FULCRUM G.E.A., ;;P RING 

FULCRUM 

HANDLE & GRIP' 
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D25 
032 
D38 
D50 
D76 

DP25 
DP32 
DP38 
DP50 
DP76 
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ENVIRONEMTAL GROUP Pty Ltd E G L BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

19. TECHNICAL SPECIFICATIONS: POLYMER DOSING 

PUMP 

Mono PLF 102 Progressive Cavity Pump 

REVISION: 1 DATE:'2"d NOVEMBER 2004 ENVIRONMENTAL GROUP 

19-1 
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 Mono® English 

Installation, Operation and 
Maintenance Instructions 

LF Range 

DIS4RIRLI4ED :AC+ID SERVICED BY 

BRIAN CL MOW 
I N D U S. ..T. .R..I : A L 

66-.11411#, , ;:.stia,ii;w 
-,ï® r 

' 19. Aruma Place CardiFf 2285 
Phone: (02) 4954'2020 Fax: (02) 4954 2030 
Email: pumps@bcip.com.au 

OMMP/006/01/R5 Mono® 
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Spares and Service Contact Details 

Mono UK 
Spares: +44 (0)161 214 2380 (direct Line 8.15 am - 5.00 pm) 

E -mail: spares @mono- pumps.com 

Service: +44 (0)161 214 2390 (direct Line 8.15 am - 5.00 pm) 

E -mail: service @mono- pumps.com 

Service: +44 (0)161 339 9000 (24 hrs) 

Mono Australia 

Melbourne 

Sydney 

Brisbane 

Adelaide 

Perth 

Darwin 

Tasmania 

Townsville 

E -mail: ozsales @mono- pumps.com 

Telephone Facsimile 

(03) 9580 5211 (03) 9580 9026 

(02) 9521 5611 (02) 9542 3649 

(07) 3350 4582 (07) 3350 3750 

(08) 8447 8333 (08) 8447 8373 

(08) 9479 0444 (08) 9479 0400 

(08) 8984 3099 (08) 8947 0540 

(03) 6249 8704 (03) 6249 8756 

(07) 4725 6452 (07) 4725 6457 

Monoflo USA 
Spares & Service: 

E -mail: 

+1 281 599 4700 

inquire @monoflo.com 

Mono New Zealand 
Spares & Service: +64 (0)9 829 0333 

E-mail: info @mono -pumps.com 

Spares & Service 
Issued - December 2000 Mono® 
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Index 

SECTION 1 INSTALLATION 

START -UP PROCEDURE 

ASSEMBLY AND DISMANTLING ADVICE 

SECTION 2 FAULT FINDING 

SECTION 3 DRAWING REFERENCE NUMBERS 

SECTION 4 DISMANTLING AND ASSEMBLY DIAGRAMS 

EXPLODED VIEWS 

SECTION 5 TORQUE TIGHTENING FIGURES 

SECTION 6 MONO PRODUCTS 

Declaration 

Manufacturer's Declaration 

Mono Manufacturer's Declaration as required by the 
EEC Machine Directive 98/37/EC, Annex lI 8: 

The Mono machines delivered in accordance with our 
design are intended to be fitted in one machine or 
assembled together with other machines to form one 
machine /plant. 

The machinery must not be put into service until the 
machinery into which it is to be incorporated has been 
declared in conformity with the provisions of the 
Directive. 

Particular attention must be paid to the safety 
requirements specified in EN 809 (Pumps and Pump 
Equipment for Fluids) as well as the information in 
these operating instructions. 

Signed: G D Thomas 
Chief Engineer 

Declaration of Conformity 

Mono machines that do not possess any safety 
accessories do not fulfil the requirements of the EEC 
Machine Directive 98/37/EC. 

For this reason, no Declaration of Conformity as 
required by the EEC Machine Directive 98/37/EC 
Annex Il A can be issued before appropriate safety 
devices have been installed /mounted on the machine 
and /or plant with due regard to the information given in 
these operating instructions. 

The following harmonised standards are particularly 
applicable: 
EN 809, EN292T1, EN292T2 

Applicable national standards and specifications must 
be taken into consideration. 

Following assessment of the conformity of the 
machine /plant with the EEC Machine Directive, 
customers may on their own initiative place on the full 
machine /plant the EEC symbol 'CE' as defined in 
Identification Directive 93/68 /EEC. 

Index 
Issued - December 2000 Mono® 
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Installation, Operation & Maintenance Instructions 

INSTALLATION 

1.1 INSTALLATION AND SAFETY 

RECOMMENDATIONS 

In common with other items of process plant a pump 

must be installed correctly to ensure satisfactory and 

safe operation. The pump must also be maintained 

to a suitable standard. Following these 

recommendations will ensure that the safety of 

personnel and satisfactory operation of the pump is 

achieved. 

1.2.1. GENERAL 

When handling harmful or objectionable materials, 

adequate ventilation must be provided in order to 

disperse dangerous concentrations of vapours. It is 

recommended that wherever possible, Mono pumps 

should be installed with provision for adequate 

lighting, thus ensuring that effective maintenance 

can be carried out in satisfactory conditions. With 

certain product materials, a hosing down facility with 

adequate draining will simplify maintenance and 

prolong the life of pump components. 

1.2.2. SYSTEM DESIGN & INSTALLATION 

At the system design stage, consideration must be 

given to provision of filler plugs, and the installation 

of non -retum and /or isolating valves. The pumps 

must also be protected by suitable devices against 

over pressure and dry running. 

HORIZONTAL MOUNTING 

All ranges excluding P Range Mono pumps are 

normally installed in a horizontal position with 

baseplates mounted on a flat surface, grouted in 

and bolted, thus ensuring firm fixing and a reduction 

in noise and vibration. 

The unit should be checked after bolting down to 

ensure that the alignment of the pump to its prime 

mover is correct. 

ii. VERTICAL MOUNTING 

P Range Pumps Only 

The P range pumps are intended for vertical 

installation. Care must be taken when lifting the 

pump into the vertical position. Normally 'P' range 

pumps will be designed with a sole plate that will be 

bolted to the customers framework. 

If the pump is to be mounted in any way other than 

described above, confirmation of the installation 

must be agreed with Mono Pumps Limited. All the 

pipework should be independently supported. 

1.3.1 HANDLING 

During installation and maintenance, attention must 

be paid to the safe handling of all items. Where a 

pump or its components weigh in excess of 20 kg 

(451b) it is recommended that suitable lifting tackle 

should be used to ensure that personal injury or 

damage to components does not occur. 

For safe handling of both bareshaft pumps and 

pump units (pump/ gearbox/motor etc.) slings should 

be used. The position of the slings will depend upon 

the specific pump /unit construction and should be 

carried out by personnel with the relevant 

experience to ensure that the pump is not damaged 

and injury to personnel does not occur. 

If eyebolts do exist then these should only be used 

for lifting the individual components for which they 

are supplied. 

1.3.2 STORAGE 

SHORT TERM STORAGE 

Where a pump has.to be stored for 6 months or 

less then the following steps are advised:- 

1. Store pump inside wherever possible or if this is not 

feasible then provide protective covering. Do not 

allow moisture to collect around the pump. 

2. Remove the drain plug, if fitted. Any inspection 

plates fitted should also be removed to ensure that 

the suction housing can drain and dry completely. 

3. Loosen the packed gland and inject sufficient grease 

into the stuffing box. Tighten the gland nut hand 

tight. If a water flush system is to be used do not 

grease, a small amount of light oil is recommended 

for these. 

4. See Manufacturers Instructions for 

motor /gearbox/drive instructions for storage 

procedures. 

Section 1, Page 1 
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Installation, Operation & Maintenance Instructions 
LONG TERM STORAGE 

If the pump is to be kept in storage for more than six 
months then in addition to the above the following 
procedures should be carried out regularly (every 2 - 

3 weeks if possible): 

1. If practicable rotate the pump at least three quarters 
of one revolution to avoid the rotor setting in the 
stator. 

2. Note, however, that the pump is not to be rotated for 
more than two revolutions each time because 
damage could be caused to the rotor/ stator 
elements. 

IMMEDIATELY PRIOR TO INSTALLATION AND 
STARTING 

Before installing the pump please ensure that all 
plugs and inspection plates are replaced and 
that excess grease /oil is removed from the 
stuffing box. 

1.4 ELECTRICAL 

Electrical connection should only be made using 
equipment suitable for both rating and environment. 
Where any doubts exist regarding the suitability of 
equipment, Mono Pumps Limited, should be 
consulted before proceeding. Normally the Mono 
pump should be installed with starting equipment 
arranged to give direct on line starting. 

Earthing points will be provided on electric drives (if 
supplied) and it is essential that these are correctly 
connected. When the motor is being wired and 
checked for rotation, the start/stop sequence must 
be instantaneous to prevent dry running (see 2) or 
pressurising upstream equipment. (Check direction 
arrow on pump nameplate). The electrical 
installation should include appropriate isolating 
equipment to ensure that the pump unit is safe to 
work on. 

1.5 PRESSURE RELIEF VALVES AND NON -RETURN 
VALVES 

1. It is recommended that a suitable safety device is 
installed on the discharge side of the pump to 

prevent over -pressurisation of the system. 

2. It is also recommended that a non -return valve is 
installed on the discharge side of the pump to 

prevent reverse flow through the system. 

When both are installed it is advised that the relief 
valve is positioned closer to the pump than the non - 
return valve. 

IMPORTANT 

The pump must never run against a closed inlet 
or outlet valve, as this could result in 
mechanical failure. 

1.6 GENERAL SAFETY 

GREAT CARE MUST BE TAKEN TO PROTECT 
ALL ELECTRICAL EQUIPMENT FROM 
SPLASHING WHEN HOSING DOWN. WHERE 
MONO PUMPS LIMITED HAVE SUPPLIED A 
BARESHAFT PUMP THE ONUS IS ON THE USER 
TO FIT ADEQUATE GUARDS IN COMPLIANCE 
WITH THE REQUIREMENTS OF THE RELEVANT 
REGULATIONS. 

All nuts and bolts, securing flanges and base 
mounting fixtures must be checked for tightness 
before operation. To eliminate vibration, the pump 
must be correctly aligned with the drive unit, and all 
guards must be securely fixed in position. When 
commissioning the plant, all joints in the system 
must be checked thoroughly for leakage. 

If, when starting, the pump does not appear to 
operate correctly (see 2), the plant must be shut 
down immediately and the cause of the malfunction 
established before operations are recommenced. It 

is recommended that depending upon plant system 
operation, either a combined vacuum and pressure 
gauge, or a vacuum gauge only be fitted to the 
pump inlet port, and a pressure gauge fitted to the 
outlet port, these will then continuously monitor the 
pump operating conditions. 

1.7 DUTY CONDITIONS 

Pumps should only be installed on duties for which 
Mono Pumps Limited have specified the materials of 
construction, flow rates, pressure, temperature, 
speed etc. Where dangerous materials are to be 

pumped, consideration must be given to the safe 
discharge from relief valves, gland drains etc. 

IF THE DUTY SHOULD BE CHANGED, MONO 
PUMPS LIMITED SHOULD BE CONTACTED AND 
THEIR RECOMMENDATIONS SOUGHT IN THE 
INTEREST OF APPLICATION, SAFETY OF 
PLANT, EFFICIENCY AND PUMP LIFE. 
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Installation, Operation & Maintenance Instructions 

2. START -UP PROCEDURE 

Pumps must be filled with liquid before starting. The 

initial filling is not for priming purposes, but to 

provide the necessary lubrication of the stator until 

the pump primes itself. When the pump is stopped, 

sufficient liquid will normally be trapped in the 

rotor /stator assembly to provide lubrication upon re- 

starting. 

If, however, the pump has been left standing for an 

appreciable time, moved to a new location, or has 

been dismantled and re- assembled, it must be 

refilled with liquid and given a few turns before 

starting. The pump is normally somewhat stiff to 

turn by hand owing to the close rotor /stator fit. 

However, this stiffness disappears when the pump is 

running normally against pressure. 

2.1 DRY RUNNING 

NEVER RUN THE PUMP IN A DRY CONDITION 

EVEN FOR A FEW REVOLUTIONS OR THE 

STATOR WILL BE DAMAGED IMMEDIATELY. 

CONTINUAL DRY RUNNING COULD PRODUCE 

SOME HARMFUL OR DAMAGING EFFECTS. 

2.2 ROTATION PUMP ROTATION DETAILS 

PUMP RANGE BI- DIRECTIONAL COMMENT 

E 

Monobloc B 

Merlin Industrial 
S, SL 
LF 
W 
Merlin Widethroat 
MM ML 
MS 
G 

CBISB 
Placer 
Grout Injection 
P 

CP0011 
CP0025,CP0800, CP1600 

Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Clockwise when viewed from drive end. 

Anti -clockwise when viewed from drive end. 

DIRECTIONS OF ROTATION 

A BEFORE THE DIRECTION OF ROTATION IS 

CHANGED, MONO PUMPS LIMITED MUST BE 

CONSULTED SO THAT THE SUITABILITY OF 

THE PUMP CAN BE CONFIRMED WHEN 

OPERATING ON THE NEW DUTY. 

2.3.1. GLAND PACKING 

Where a pump is supplied fitted with gland packing 

(manufactured from a non -asbestos material), the 

gland will require adjustment during the initial 

running in period. Under normal working conditions 

a slight drip from the gland under pressure does not 

harm and assists in lubricating the packing. A gland 

drip is, however, undesirable when handling 

corrosive, degreasing, or abrasive materials. Under 

these conditions the gland must be tightened the 

minimum amount whilst the pump is running to 

ensure satisfactory sealing when under pressure, or 

to stop entry of air when under suction conditions. 

Provision of a gland drain should be considered, 

especially for the leakage of hazardous products. 

CARE IS REQUIRED WHEN ADJUSTING THE 

GLAND WHILST PUMP IS RUNNING. 

2.3.2 MECHANICAL SEALS - ALL PUMPS 

When a mechanical seal is fitted to the pump it may 

be necessary to provide a barrier fluid to some part 

of the seal. This should be provided in line with the 

seal manufacturers instructions. 

2.4. GUARDS 

In the interests of safety, and in accordance with the 

U.K. Health and Safety at Work Act 1974, all guards 

must be replaced after necessary adjustments have 

been made to the pump. 

2.5 WARNING /CONTROL DEVICE 

Prior to operating the pump, if any warning or control 

devices are fitted these must be set in accordance 

with their specific instructions. 

2.6 PUMP OPERATING TEMPERATURE 

The range of temperatures the pump surfaces will 

develop is dependent upon factors such as product 

temperature and ambient temperature of the 

installation. There may be instances where the 

external pump surface can exceed 50 °C. 

In these instances, personnel must be made aware 

of this and suitable warnings /guarding used. 
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Installation, Operation & Maintenance Instructions 
2.7 NOISE LEVELS 

2.10 

1. The noise sound pressure level will not exceed i. 
85dB at one metre distance from the pump. 

2. This is based on a typical installation and does not 
necessarily include noise from other sources or any 
contribution from building reverberation. 

3. For pumps identified below, the noise levels vary 
between 85 and 95dB but will not exceed 95dB at 
one metre distance from the pump. 

ii. 

Pump Sizes (based on E Range Pumping 
Element) 

Single Stage 
Two Stage 
Four Stage 
Six Stage 

Eight Stage 

2.8 LUBRICATION 

Size 12 and above 
Size 9 and above 
Size 7 and above 
Size 7 and above 
Size 6 and above 

Pumps fitted with bearings should be inspected 
periodically to see if grease replenishment is 
necessary, and if so, grease should be added until 
the chambers at the ends of the bearing spacer are 
approximately one third full. 

Periodic bearing inspection is necessary to maintain 
optimum bearing performance. The most expedient 
time to inspect is during periods of regular 
scheduled equipment downtime - for routine 
maintenance or for any other reason. 

Under tropical or other arduous conditions, however, 
a more frequent examination may be necessary. It 
is therefore advisable to establish a correct 
maintenance schedule or periodic inspection. 

BP LC2 / Mobilgrease XHP 222 or their equivalent 
must be used for replenishment. 

2.9 PUMP UNITS 

Where a pump unit is dismantled and re- assembled, 
consideration must be given to ensure that where 
appropriate the following steps are covered. 

1. Correct alignment of pump /gearbox 
2. Use of appropriate couplings & bushes 
3. Use of_appropriate belts & pulleys correctly 

tensioned. 

Section 1, Page 4 
Issued - December 2000 

CLEANING PRIOR TO OPERATION 

Non Food Use 

During the commissioning of a new pump or 
recommissioning of an overhauled pump, it is 
advisable to clean the pump prior to the initial 
operation of the pump in the process. 

Food Use 

When a pump has been supplied for a food 
application, it is important to ensure that the pump is 
clean prior to initial operation of the pump. 

Therefore, it is important that a clean -in -place 
treatment is executed on the pump at the following 
times:- 

1. When the pump is first commissioned for use. 

2. When any spare components are fitted into the 
wetted area of the pump. 

A recommended CIP procedure is as follows: 

This procedure should not be used on the CP 
Pump Range. Please consult our application 
engineers for a suitable procedure. 

Caustic Wash 
LQ94 ex Lever Diversey or equivalent 
2% concentration 

Acid Wash 
P3 Horolith 617 ex Henkel 
Ecolab or equivalent 1% concentration 

Procedure 

1. Caustic wash @ 75 °C for 20 mins 
2. Water rinse @ 80 °C for 20 mins 
3. Acid wash @ 50 °C for 20 mins 
4. Water rinse @ 80 °C for 20 mins 

CIP flow rates (hence pump 
speeds) should be maximised to achieve highest 
level of cleanability. 

Pumps fitted with CIP by pass ports will permit 
higher flow rates without the need to increase pump 
speed. 

Mono® 
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Installation, Operation & Maintenance Instructions 

The use of 'neat active' caustic 

and acid chemicals is not 

recommended. Proprietary cleaning 

agents should be used in line with manufacturers 

instructions. 

All seals and gaskets should be 

replaced with new if disturbed 

during maintenance. 

Pump internals should be regularly inspected to 

ensure hygienic integrity is maintained, especially 

with respect to elastomeric components and seals, 

and replaced if necessary. 

The four stages constitute one cycle and we 

recommend that this cycle is used to clean the pump 

before use on food. 

Once the pump has been commissioned, the 

cleaning process will depend upon the application. 

The user must therefore ensure that their cleaning 

procedures are suitable for the duty for which the 

pump has been purchased. 

2.11 WIDETHROAT PUMPS 

Specific pumps may have auger feed screws, with 

or without a bridge breaker system to feed the 

pumping element. If the pump installation requires 

that these cannot be enclosed, care must be taken 

to ensure personnel cannot gain access whilst the 

pump is operating. If this is not possible an 

emergency stop device must be fitted nearby. 

2.12 EXPLOSIVE PRODUCTS/ HAZARDOUS 

ATMOSPHERES 

In certain instances the product being pumped may 

well be of a hazardous nature. 

In these installations consideration must be given to 

provide suitable protection and appropriate warnings 

to safeguard personnel and plant. 

2.13 ACCESS PORTS 

Where access ports are fitted then the following 

steps must be followed prior to removal: 

1. Pump must be shut down and the electrical supply 

isolated. 

2. Protective clothing should be worn, especially if the 

pumped product is obnoxious. 

3. Remove access plate with care utilising where 

possible drip trays to collect product leakage. 

Access ports are included to assist in removing 

blockages and to allow a visual check on the 

components within the suction chamber. 

It is not to be considered as an additional method in 

dismantling the pump. 

Re- assembly of the plate should be completed using 

new gaskets prior to the pump being switched on. 

2.14 ADJUSTABLE STATORS 

If adjustable stators are fitted then the following 

steps-must be followed for adjusting the clamping 

devices. 

The adjustable stator assembly is designed to give 

an even compression around the stator 

circumference. It is designed to be used when 

pump performance reduces through wear to an 

unacceptable level, to restore the required flow rate. 

The stator compression is increased using the 

following steps:- 

1. Release the six locking screws half a turn. 

2. Tighten the eight clamp screws until adjustment 

allowed by releasing the lock screws has been taken 

up. 

3. Repeat steps 1 and 2 until the pump performance 

has been restored to its former level. 

NOTE 

It is imperative that when adjusting the stator that 

only sufficient pressure is placed on the stator to 

enable the capacity of the pump to be reinstated. 

Over tightening of the stator could easily result in 

damage to the driver by overload and so extreme 

care must be taken when carrying out these ' 

adjustments. It is therefore advisable to make the 

adjustment while the pump is running and power 

readings can be monitored. 

REMOVAL OF ADJUSTABLE STATOR 

The procedure for removal of an adjustable stator is 

the same as that of a standard one, except it is 

necessary to remove the clamp plates before the 

stator can be twisted off the rotor. 
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Installation, Operation & Maintenance Instructions 
This can be done by undoing the clamp screws; 
then releasing the clamp plate by using the locking 
screws as jacking screws to remove the clamp 
plates. 

Re- assembly will be done using the reverse 
procedure. 

2.15 MAINTENANCE OF WEARING COMPONENTS 

2.15.1 ROTOR AND STATOR 

The wear rate on these components is dependent 
on many factors, such as product abrasivity, speed, 
pressure etc. 

When pump performance has reduced to an 
unacceptable level one or possibly both items will 
need replacing. 

2.15.2 DRIVE SHAFT - PACKED GLAND 

The wear rate of the gland area is dependent on 
many factors such as product abrasivity and speed. 
Regular gland maintenance will maximise the life of 
the shaft. Replacement of both the gland packing 
and shaft will be necessary when shaft sealing 
becomes difficult to achieve. 

2.15.3 COUPLING ROD JOINTS 

Regular maintenance and lubrication will maximise 
life of the joints. 

Replacement of one or both joint assemblies and 
possibly the coupling rod may be ñécessary- when 
wear is apparent. 

It is essential to replace all the joint items with 
genuine Mono parts tu ensure maximum life. 

2.15.4 FLEXISHAFT DRIVE PUMPS 

With this design there are no wearing items to 
replace in the drive train, however, if during routine 
inspection the shaft is visibly damaged / distorted 
or the protective coating is damaged, then this item 
should be replaced to avoid unexpected 
breakdowns. 

3.0 ASSEMBLY AND DISMANTLING 

Section 4 contains the steps to dismantle and 
re- assemble the pump. All fastenings must be 
tightened securely and when identified the 
appropriate torque figures should be used. 

3.1 USE OF ITEMS NOT APPROVED OR 
MANUFACTURED BY MONO PUMPS LIMITED 

The pump and its components have been designed 
to ensure that the pump will operate safely within the 
guidelines covered by the legislation. 

As a consequence Mono Pumps Limited have 
declared the machine safe to use for the duty 
specified as defined by the Declaration of 
Incorporation or Conformity that is issued with this 
Instruction Manual. 

The use of replacement items that are not approved 
by or manufactured by Mono Pumps Limited may 
affect the safe operation of the pump and it may 
therefore become a safety hazard to both operators 
and other equipment. In these instances the 
Declaration provided will therefore become invalid. 
The guarantee referenced in the Terms and 
Conditions of Sale will also be invalidated if 
replacement items are used that are not approved or 
manufactured by Mono Pumps Limited. 
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Diagnostic Chart 

SYMPTOMS 
POSSIBLE CAUSES 

1. NO DISCHARGE 

2. LOSS OF CAPACITY 

3. IRREGULAR DISCHARGE 

4. PRIMING LOST AFTER START 

5. PUMP STALLS AT START UP 

6. PUMP OVERHEATS 

7. MOTOR OVERHEATS 

8. EXCESSIVE POWER ABSORBED BY PUMP 

9. NOISE AND VIBRATION 

10. PUMP ELEMENT WEAR 

11. EXCESSIVE GLAND OR SEAL WEAR 

12. GLAND LEAKAGE 

13. SEIZURE 

1. 2. 3. 7. 26. 28. 29. 

3. 4. 5. 6. 7. 8. 9. 10. 22. 13. 16. 17. 21. 22. 23. 29 

3. 4. 5. 6. 7. 8. 13. 15. 29. 

3. 4. 5. 6. 7. 8. 13. 15 

8. 11. 24. 

8.9.11.12.18.20 

8. 11. 12. 15. 18. 20. 

8.11.12.15.18.20 

3. 4. 5. 6. 7. 8. 9. 11. 13. 15. 18. 19. 20. 22. 23. 27. 31 

9. 11. 

12. 14. 25. 30. 

13. 14. 

9. 11. 12. 20. 

LIST OF CAUSES 
REMEDIAL ACTIONS 

1. INCORRECT DIRECTION OF ROTATION 

2. PUMP UNPRIMED 

3. INSUFFICIENT N.P.S.H. AVAILABLE 

4. PRODUCT VAPORISING IN SUPPLY LINE 

5. AIR ENTERING SUPPLY LINE 

6. INSUFFICIENT HEAD ABOVE SUPPLY VESSEL OUTLET 

7. FOOTVALVE /STRAINER OBSTRUCTED OR BLOCKED 

8. PRODUCT VISCOSITY ABOVE RATED FIGURE 

9. PRODUCT TEMP. ABOVE RATED FIGURE 

10. PRODUCT VISCOSITY BELOW RATED FIGURE 

11. DELIVERY PRESSURE ABOVE RATED FIGURE 

12. GLAND OVERTIGHT 

13. GLAND UNDERTIGHT 

14. GLAND FLUSHING INADEQUATE 

15. PUMP SPEED ABOVE RATED FIGURE 

16. PUMP SPEED BELOW RATED FIGURE 

17. BELT DRIVE SLIPPING 

18. COUPLING MISALIGNED 

19. INSECURE PUMP /DRIVE MOUNTING 

20. SHAFT BEARING WEAR/FAILURE 

21. WORN PUMP ELEMENT 

22. RELIEF VALVE CHATTER 

23. R.V. INCORRECTLY SET 

24. LOW VOLTAGE 

25. PRODUCT ENTERING PACKING AREA 

26. DRIVE TRAIN BREAKAGE 

27. NEGATIVE OR VERY LOW DELIVERY HEAD 

28. DISCHARGE BLOCKEDNALVE CLOSED 

29. STATOR TURNING 

30. STUFFING BOX "EATS" PACKING 

31. VEE BELTS 

1. REVERSE MOTOR 

2. BLEED SYSTEM OF AIR/GAS 

3. INCREASE SUCTION HEAD OR REDUCE SPEED/TEMP. 

4. INCREASE N.P.S.H. AVAILABLE (SEE 3 ABOVE) 

5. CHECK PIPE JOINTS /GLAND ADJUSTMENT 

6. RAISE VESSEUINCREASE PIPE SIZE 

7. CLEAN OUT SUCTION LINENALVES 

8. DECREASE PUMP SPEED /INCREASE TEMP. 

9. COOL THE PRODUCT 

10. INCREASE PUMP SPEED /REDUCE TEMP. 

11. CHECK FOR BLOCKAGES IN DELIVERY LINE 

12. ADJUST GLAND SEE O &M INSTRUCTIONS 

13. ADJUST GLAND SEE O &M INSTRUCTIONS 

14. CHECK FLUID FLOWS FREELY INTO GLAND 

-15. DECREASE PUMP SPEED 

16.- INCREASE PUMP SPEED 

17. RE- TENSION BELTS 

18. CHECK AND ADJUST ALIGNMENT 

19. CHECK AND TIGHTEN ALL PUMP MOUNTINGS 

20. REPLACE BEARINGS 

21. FIT NEW PARTS 

22. CHECK CONDITION OF VALVE/RENEW 

23. RE- ADJUST SPRING COMPRESSION 

24. CHECK VOLTAGE/WIRING SIZES 

25. CHECK PACKING CONDITION AND TYPE 

26. CHECK AND REPLACE BROKEN COMPONENTS 

27. CLOSE DELIVERY VALVE SLIGHTLY 

28. REVERSE PUMP /RELIEVE PRESSURE/CLEAR BLOCKAGES 

29. REPLACE WORN PARTS/TIGHTEN UP STATOR BOLTS 

30. CHECK FOR WORN SHAFT AND REPLACE 

31. CHECK AND ADJUST TENSION OR REPLACE 
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Drawing Reference Numbers 

DRG. DESCRIPTION 

REF 

01A BODY 
06A NAMEPLATE 
10A MECHANICAL SEAL 
15A THROWER GUARD 
20A TOROIDAL SEAL RING 
22A STATOR 
23A SUCTION CHAMBER 
24A END COVER 
25A ROTOR ASSEMBLY 
42A THROWER 
65A SEAL HOUSING 
66A ABUTMENT RING 
94A DOME NUT s.s. 
95A TIE ROD 

P101 SOCKET HEAD CAP SCREW 
P102 PLAIN WASHER 
P103 SPRING WASHER 
P104 PLAIN WASHER 
P105 THREAD CUT SCREW 
P106 THREAD CUT SCREW 
P107 HEXAGON NUT 

P201 SOCKET HEAD GRUB SCREW 

P402 SOCKET HEAD GRUB SCREW 

P501 HEXAGONAL NUT 
P502 WASHER 
P503 PLAIN WASHER 

IMPORTANT NOTE 

THE DRAWING REFERENCES SHOWN GIVE THE DESCRIPTION OF ALL THE PARTS DETAILED ON THE SECTIONAL DRAWINGS IN THIS SECTION OF THE BOOK. THEREFORE SOME OF THE REFERENCES MAY NOT BE SHOWN ON ANY ONE. 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 

Section 4, Page 2 
Issued - December 2000 Mono® 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 136 of 578



Dismantling & Assembly Diagrams 

Section 4, Page 3 
Issued - December 2000 Mono® 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 137 of 578



Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Exploded Views 
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Torque Tightening Figures 

PUMP SIZE MOTOR CAP 
SCREW 

Nm 
P101 

TIE ROD NUTS 

Nm 
94A P501 

ABUTEMENT 
RING SCREW 

Nm 
P201 

DRIVE SHAFT 
SET SCREW 

Nm 
P402 

LF 
6 5 1.5 4 

Note: Torque tolerances are +1 -5% of stated nominal figures 
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Mono® Products 

Progressing Cavity (P.C.) Pumps 

E Range 
Up to 420m3/h, 72 bar 

LF Range 
Up to 6001 /h, 12 bar 

W Range 
Up to 215m3/h, 48 bar 

B /G /M Range 
Up to 3m3 /h, 5 bar 

Merlin Ind. Range 
Up to 60m3/h, 10 bar 

Monobloc B Range 
Up to 225m3/h, 24 bar 

S Range 
Up to 60m3/h, 12 bar 

Solar Pumps 
Up to 5.8m3/h, 12 bar 
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Mono® Products 

Grinder / Screens / Extractor Packages 

Mutrator 
Up to 15m3/h 

Compact Munchpump 
Up to 25m3/h 

Macerator 
Up to 15m3/h 

Grifter 
Up to 4m3/h 

Discreen 
Up to 13,400m3/h 

Screw Extraction Package 
Up to 13,900m3/h 

Muncher Family 
Up to 650m3/h 
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Mono Pumps Around the World 

Contacts: 

MONO PUMPS LIMITED 
Martin Street 
Audenshaw 
Manchester 
England 
M34 5DQ 

Tel: 0161 339 9000 
Fax: 0161 344 0727 
E -mail (general): info @mono - pumps.com 
E -mail (service): service @mono- pumps.com 
Web site: www.mono- pumps.com 

MONO PUMPS (AUSTRALIA) PTY LTD 

Mono House 
338 -348 Lower Dandenong Road 
Mordialloc 3195 
Victoria 
Australia 

Tel: +61 (0)3 9580 5211 
Fax: +61 (0)3 9580 6659 
E-mail: ozsales @mono-pumps.com 
Web site: www.mono -pumps.com 

MONOFLO, INC. 
16503 Park Row 
Houston 
Texas 77084 
USA 

' Tel: +1 281 599 4700 
Fax: 4-1 281 599 4733 
E -mail: inquire @monoflo.com 
Web site: www.monoflo.com 

MONO PUMPS (NEW ZEALAND) LTD 
P.O. Box 71 -021 
34-41 Fremlin Place. 
Avondale 
Auckland 7 

New Zealand 

Tel: +64 (0)9 829 0333 
Fax: +64 (0)9 828 6480 
E -mail: info @mono- pumps.co.nz 
Web site: www.mono- pumps.com 

Distributors 

UK/Eire: 

Dublin' 
Channel Islands 
Glasgow 
West Midlands 
Somerset 
London 
Aberdeen 
Rotherham 
Gtr. Manchester 
Cleveland 

Issued - May 2001 

Europe: Australasia: 

Austria-- - 

Belgium 
Cyprus 
Czech Republic 
Denmark 
Estonia 
Finland 
France 
Germany 
Greece 
Hungary 
Iceland 
Italy 
Malta 
Netherlands 
Norway 
Poland 
Portugal 
Romania 
Russia 
Spain 
Sweden 
Switzerland 

-Queensland 
Adelaide 
Perth 
Darwin 
Sydney 
Tasmania 
Fiji 
Hong Kong 
Indonesia 
Japan 
Korea 
Malaysia 
New Caledonia 
South Pacific 
Pakistan 
Papua New Guinea 
Philippines 
Taiwan 
Singapore 
Solomon Islands 
Sri Lanka 
Thailand 
Vanuatu 
Vietnam 

Middle East: 

- _- - Bahrain- 
Israel 
Jordan 
Kuwait 
Beirut 
Lebanon 
Qatar 
Saudi Arabia 
Sultanate of Oman 
Syria 
Turkey 
United Arab Emirates 
Republic of Yemen 

South America: 

Argentina 
Brazil 
Chile 
Colombia 
Costa Rica 
Guatemala 
Peru 
Venezuela 
West Indies 

Mono Pumps Limited 
Martin Street, Audenshaw 
Manchester, M34 500, England 
Tel: +44 (0) 161 339 9000 Fax: +44 (0) 161 344 0727 

E -mail: info @mono-pumps.com 
www.mono- pumps.com 

Mono 
A Halliburton Company 
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ENVIRONEMTAL GROUP Pty Ltd 

E G L BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

20. TECHNICAL SPECIFICATIONS: SURFACTANT 

DOSING PUMP 

PULSATRON LMB4 T2 DIAPHRAGM PUMP 

REVISION: 1 DATE: 2nd NOVEMBER 2004 ENVIRONMENTAL GROUP 

20 -1 
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 Series MP 
ELECTRONIC METERING PUMPS 

Installation 
Operation 
Maintenance 
Instruction 

READ ALL WARNINGS CAREFULLY 
BEFORE INSTALLING 
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SAFETY INSTRUCTIONS 

A WARNING 
When using chemical feed pumps, basic safety precau- 
tions should always be followed to reduce risk of fire, 
electric shock, and personal injury. Failure to follow these 
instructions could result in death or serious injury. 

READ ALL INSTRUCTIONS 

I!\IL1 4;1 : Secure chemicals & metering pumps, making them inaccessible to children & pets. 

DO NOT PUMP FLAMMABLE LIQUIDS. 

Do not cut the plug or ground lug off the electrical cord. Consult a licensed electrician for proper installation 
or replacement. 

: Always wear protective clothing, including gloves and safety glasses, when working on or near A WARNING 

chemical metering pumps. 

Inspect tubing regularly for cracking or deterioration and replace as necessary. (Always wear protective 
clothing and safety glasses when inspecting tubing.) 

Use CAUTION to keep fingers away from rotatiing parts. 

If pump is exposed to direct sunlight, use a U.V. resistant tubing. 

Follow directions and warnings provided from the chemical manufacturer. The user is responsible for 
determining the chemical compatibility with the chemical feed pump. 

Make sure the voltage on the pump name tag matches the installation voltage. If pump fails to start, check line 

voltage. 

Consult with local health officials and /or qualified water conditioning specialists when treating potable water. 

Always depressurize system prior to installation or disconnecting the metering pump tubing. 

If injection point is lower than the chemical tank and pump, install an anti -siphon valve. 

DO NOT MODIFY PUMP. This poses a potentially dangerous situation and will void the warranty. 

IACAUTION : All pumps are factory tested with water. Remove tubing and thoroughly dry if the chemical 
being pumped will react with water (for example sulfuric acid). 

Hand tighten plastic connections (Do not use wrench). 

Consult licensed plumber and electrician before installation to conform to local codes. 

NOTE: For accurate volume output, pump must be calibrated under all operating conditions. 
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INTRODUCTION 

These installation, operation and maintenance instructions coveryour electronic metering pump. Refer tothe pump 
nameplate to determine the actual model. 

PRINCIPLE OF OPERATION 

Diaphragm metering pumps are used to dispense chemicals orfluids. This is achieved by an electromagnetic 
drive mechanism (solenoid) which is connected to a diaphragm. When the solenoid is pulsed by the control 
circuit, it displaces the diaphragm which, through the use of check valves, moves the fluid out the discharge 
under pressure. When the solenoid is deenergized it returns the diaphragm and pulls more fluid into the 
pumphead and the cycle repeats. 

The stroke rate of the pumps is controlled via the touchpad and present status is indicated by the LCD display. 
The stroke length is controlled via the stroke length knob. 

3 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 152 of 578



 MATERIALS OF CONSTRUCTION 

The wetted materials (those parts that contact the solution being pumped) available for construction are Glass 
filled polypropylene, PVC, SAN, Hypalon, Viton, Teflon, 316 Stainless Steel, PVDF, Ceramic and 
Alloy C. These materials are very resistant to most chemicals. However, there are some chemicals, such as 
strong acids or organic solvents, which cause deterioration of some elastomer and plastic parts, such as the 

diaphragm, valve seats, or head. Consult Chemical Resistance Guide or Supplier for information on chemical 
compatibility. 

Various manufacturers of plastics, elastomers and pumping equipment publish guidelines that aid in the 
selection of wetted materials for pumping commercially available chemicals and chemical compounds. Two 
factors must always be considered when using an elastomer or plastic part to pump chemicals. They are: 

1. The temperature of service: Higher temperatures increase the effect of chemicals on wetted materials. 
The increase varies with the material and the chemical being used. A material quite stable at room 

temperature might be affected at higher temperatures. 

2. Material choice: Materials with similar properties may differ greatly from one another in performance 
when exposed to certain chemicals. 

MANUFACTURER'S PRODUCT WARRANTY 

The manufacturerwarrants its equipment of its manufacture to be free of defects in material orworkmanship. 
Liability under this policy extends for eighteen (18) months from the date of purchase or one ( 1 ) year from 
date of installation or whichever comes first. The electronic components will be covered under this policy for 
a period which extends for twenty four (24) months from the date of purchase. The manufacturer's liability 
is limited to repair or replacement of any device or part which is returned, prepaid, to the factory and which 
is proven defective upon examination. This warranty does not include installation or repaircostand in no event 
shall the manufacturer's liability exceed its selling price of such part. 

The manufacturer disclaims all liability for damage to its products through improper installation, maintenance, 
use or attempts to operate such products beyond their functional capacity, intentionally or otherwise, or any 
unauthorized repair. Replaceable elastomeric parts are expendable and are not covered by anywarranty either 
expressed or implied. The manufacturer is not responsible for consequential or other damages, injuries or 
expense incurred through use of its products. 

The above warranty is in lieu of any other warranty, either expressed or implied. The manufacturer makes 
no warranty of fitness or merchantability. No agent of ours is authorized to make any warranty other than the 
above. 

The European Union Warranty address is listed below, however, please note that the seller should be contacted 
first. 

Steigar 24 
NL 1351 AB Almere 
Netherlands 

EUROPEAN TECHNICAL FILE LOCATION 

P.O. Box 91 

Washington 
NE371YH 
United Kingdom 
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UNPACKING THE PUMP 

Check all equipment for completeness against the order and for any evidence of shipping damage. 
Shortages or damages should be reported immediately to the carrier and to the seller of the 
equipment. 

The carton should 
contain: 

- Metering Pump 
- Clear Flexible Suction Tubing* 
- Stiff White Discharge Tubing* 
- Footvalve /Strainer Assy.* 
- Backpressure Injection 

Valve Assy. 
- One Instruction Book 

that you are now reading 
- Bleed Valve Assembly* 

(most models) 

These items are included with the 
standard pump. Items may or may 
not be included depending on model. 

Series MP MM.( *,t.00 nef 

Installation 
Operation 

intenance 
nstruction 

Make sure that all items have been removed from the shipping carton before it is discarded. 

PRECAUTIONS FOR OPERATION 

Each Electronic Metering Pump has been tested to meet prescribed specifications and safety standards. 

Proper care in handling, installation and operation will help in ensuring a trouble free installation. 

Please read all these cautionary notes prior to installation and start-up of your metering pump. 

1. Important: Pump must be installed and used with supplied back pressure /injection valve. 
Failure to do so could result in excessive pump output flow. 

2. Handle the pump with care. Dropping or heavy impact causes not only external damage to the pump, 
but also to electrical parts inside. 

3. Install the pump in a place where the ambient temperature does not exceed 40 °C (104 °F). The pump 
is water resistant and dust proof by construction and can be used outdoors, however do not operate 
the pump submerged. To avoid high internal pump temperatures, do not operate in direct sunlight. 

4. Install the pump in a place convenient for its future maintenance and inspection, then fix it to prevent 
vibration. 

5. Protective caps must be removed prior to installing tubing onto valve assemblies. Use tubing of 
specified size. Connect the tubing to the suction side securely to prevent the entrance of outside air. 

Make sure that there is no liquid leakage on the discharge side. 
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6. Be careful to check that the voltage of the installation matches the voltage indicated on the pump 

nameplate. Each pump is equipped with a three prong plug. Always be sure the pump is grounded. To 

disconnect, do not pull wire but grip the plug with fingers and pull out. Do not use the receptacle in 

common with heavy electrical equipment which generates surge voltage. It can cause the failure of the 

electronic circuit inside the pump. 

7. Tampering with electrical devices can be potentially hazardous. Always place chemicals and pump 
installation well out of the reach of children. 

8. Néver repair or move the metering pump while operating. Always disconnect electrical power. For 
safety, always wear protective clothing (protective gloves and safety glasses) when working 
on or near chemical metering pumps. 

9. An air bleed valve is available for most models with tubing connections. Air purges should be performed 
when the pump chamber contains no fluid atthe time of start-up. As a safety measure, connectthe return 

tubing to the air bleed valve and bypass fluid back to storage tank or a suitable drain. 

10. Chemicals used may be dangerous and should be used carefully and according to warnings on the 

label. Follow the directions given with each type of chemical. Do not assume chemicals are the same 
because they look alike. Always store chemicals in a safe location away from children and others. We 
cannot be responsible for the misuse of chemicals being fed by the pump. Always have the material 
safety data sheet (MSDS) available for any fluid being pumped. 

11. All pumps are pretested with water before shipment. Remove head and dry thoroughly if you are 

pumping a material that will react with water, (i.e. sulfuric acid, polymers). Valve seats, ball checks, 
gaskets, and diaphragm should also be dried. Before placing pump into service, extreme care should 
be taken to follow this procedure. 

12. Valve cartridges are stamped to indicate fluid flow direction. Always install so that markings read from 
top to bottom, with the arrow pointing in the direction of flow. 

13. When metering hazardous material DO NOT use plastic tubing, strictly use proper rigid pipe. Consult 
supplier for special adapters or valve assemblies. 

14. Pump is NOT to be used to handle or meter flammable liquids or materials. 

15. Standard white discharge tubing is not recommended for installations exposed to direct sunlight. 
Consult supplier for special black tubing. 

16. Factory will not be held responsible for improper installation of pump, or plumbing. All cautions are to 

be read thoroughly prior to hook -up and plumbing. For all installations a professional plumber should 
be consulted. Always adhere to local plumbing codes and requirements. 

17. When using pump with pressurized systems, make sure the pressure of the system does not exceed 
the maximum pressure rating on the pump nameplate. Be sure to de- pressurize system prior to hook 
up or disconnecting the metering pump. 

18. Electronic power modules are equipped with automatic reset thermal overload devices and may reset 
unexpectedly. 

19. The pump is designed to operate using a backpressure /injection valve. If the discharge point is below 
the liquid level of the source or if the discharge pressure is less than the suction pressure, siphoning 
may occur. To correct this condition, install an anti- siphon valve or other anti -siphon device. Check 
local regulations which may apply. (Ref. Figure G1). 

20. If the power cord is unplugged or in the event of electrical power interruption while the pump is operating, 
the pump will remember its last operating state for years and will resume operation as before, whenever 
power is restored. 
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INSTALLATION,. PIPING AND WIRING 

The metering pump should be located in an area that allows convenient connections to both the chemical storage 

tank and the point of injection. The pump is water resistant and dust proof by construction and can be used 

outdoors, however do not operate submerged. Avoid continuous temperatures in excess of 40°C (104 °F). To 

do otherwise could result in damage to the pump. 

MOUNTING 

Typical mounting arrangements are shown in Figures B to E. 

Important: Injection point must be higher than the top of the solution supply tank to prohibit 
gravity feeding, unless asuitable backpressure is always present at the injection point. 
Installation of an antisiphon valve will prohibit gravity feeding. 

1. For wall or shelf mounting, refer to Figure E. Connect suction tubing to suction valve of chemical pump. 

Suction valve is the lower valve. Tubing should be long enough so that the footvalve /strainer assembly 

hangs about 1 -2 inches (2.5 -5 cm) above the bottom of chemical tank. To keep chemical from being 

contaminated, the tank should have a cover. 

2. Flooded suction mounting (installing the pump at the base of the chemical storage tank, Figure C) is the 

most trouble free type of installation and is recommended for very low output requirements. Since the 

suction tubing is filled with - chemical, priming is accomplished quickly and the chance of losing prime is 

reduced. 

To mount pump, drill 4 holes of .25" (6.3 mm) diameter in the shelf as shown in the dimension drawing (Figure 

F). Attach pump securely using four #10 bolts and nuts. 

WALL OR 
SHELF MOUNT 9 INJECTION POINT 

(/O BLEED \lJ LINE 
RETURN 

(5 -FEET MAX.) 
(1.5 METER MAX.) 

FIG. B 

(1 -2in) 

(.5 -5cm) 

\ 

1 

I 

ISOLUTION 
(TANK 

FLOODED 
SUCTION 

FIG. C 

BLEED 
LINE 
RETURN 

IÌ1 

INJECTION 
POINT 

TANK 
MOUNT 

BLEED 
LINE 
RETURN 

CERAMIC 
STRAINER 
WEIGHT 

FIG. E 

INJECTION 
POINT 

SOLUTION 
TANK 

FOOT VALVE 
STRAINER 
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3. The pump can be mounted to a wall as shown in 

Figure D. A wall mount bracket kit is available which 
includes all necessary hardware to mount the pump 
to the wall. Mounting the pump other than as shown 
in Figure D defeats the purpose of the housing drain. 
Mounting dimensions for the pump are provided in 

Figure F for reference. 

The pump can be mounted on top of a solution tank as 
shown in Figure E. Install chemical pump on the 
cover. Insert suction tubing through the center hole and 
cut tubing so foot valve /strainer hangs about 1 or 
2 inches (2.5 - 5 cm) above the bottom of the tank. 
Mount the chemical pump rigidly by drilling four .25" 
(6.3 mm) holes and using four #10 screws and nuts. 

C 

HOUSING 

SIZE 

DIMENSIONS(in /mm) 

A B C 

HSG.u2 4.81/122 4.38/111 2.19/56 

HSG.*3 5.56/141 4.38/111 2.19/56 

FIGURE F 
5. USE AN ANTI-SIPHON VALVE IN THE DISCHARGE LINE wheneverthefluid pressure in the discharge line 

is below atmospheric pressure. This can occur if the injection point is on the suction side of a water pump 
or against a "negative" head such as when feeding down into a well, SEE FIGURE G1. 

TYPICAL DOMESTIC WATER TREATMENT INSTALLATION 
TO 
VQI[N 

WIRE PETER NG s. 
PUMP TO RUN WIEN . I 

WELL PIMP RUNS 

TANK.MALL 
SHELF 

PRFS4RP 
SWITa 

BALL OR GATE VALVE 

FROM 
WATER 

POWER TO PUMP 

NOTE: 
THE METERING PUMP CAN BE WIRED TO OPERATE 
WHEN THE WELL PUMP IS ON BY THE USE OF A 
FLOW SWITCH IN THE WATER LINE OR WIRING 
INTO THE PRESSURE SWITCH. 

TO FILTER 

FIGURE G1 

TYPICAL COOLING TOWER INSTALLATION 
STRAINER 

SOLENOID 
VALVE 

- - ELECTRICAL CONNECTIONS 

FIGURE G2 
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TYPICAL 
BOILER INSTAL 

HIGH 
PRESSURE 
TURBINE 

LOW PRESSURE 
TURBINE 

( MAIN 
CONDENSER 

lt 

BOILER 

CATION ECONOMIZER 

SUPER HEATER 

IIBO 

BLOW 

CHEMICAL 
PUMP 

ru 

EVAP 
CONDENSER 

I 
MAKEUP 
FEED 

PUMP 

e< 

LOW DOWN 

FEED 
PUMP 

BOOSTER 
PUMP 

W 

IR ElECTO c CONDENSER 

=ll [L 
CHEM I CAL 
PUMP 

FIGURE G3 
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PIPING 

1. Use provided tubing of specified size for connection. Connecttubing securely to prevent leakage of chemical 
and the entrance of air. Since plastic nuts are used for fittings, they should not be tightened excessively i.e. 
hand tighten only. NPT suction and discharge valves must NOT be overtightened. Hold fittings in placewhile 
adding piping and fittings. NPT suction and discharge valves should only be tightened 25 to 35 in. lbs. (4.46 
to 6.25 kg /cm). 

2. If the air bleed valve assembly is being used, a return line (tubing) should be securely connected and routed 
back to the storage tank. To avoid possible injury from chemicals do notattemptto prime using a bleed 
valve without installing a return line. 

3. To maintain metering performance, a backpressure /injection valve is provided. The injection valve must be 

installed in the discharge line. Best practice is to install the injection valve at the point of chemical injection. 
4. If the discharge tubing is going to be exposed to direct sunlight, black tubing should be used instead of the 

standard white translucent tubing supplied with each pump. To obtain, contact supplier. 
5. To prevent clogging or check valve malfunction always install a strainer assembly to the end of the suction 

tubing (Figure E). This footvalve /strainer assembly should always be installed Ito 2 inches (2.5 -5 cm) above 
the bottom of the chemical tank. This will help prevent clogging the strainer with any solids that may settle 
on the tank bottom. The chemical tank and footvalve /strainershould be cleaned regularly, to ensure continuous 
troublefree operation. If the chemical being pumped regularly precipitates out of solution or does not dissolve 
easily or completely (e.g. calcium hydroxide), a mixer should be used in the chemical tank. These are readily 
available in many motor configurations and mountings. To obtain, contact supplier. 

6. Aflooded suction (tank liquid level always at a higherelevation than the pump) is recommended when pumping 
sodium hypochlorite (NaOCI)- and -hydrogen peroxide-(H2-02.) etc. which-are liable to-produce air-bubbles. 
Maintaining a low liquid temperature will also help eliminate this problem. 

7. Pipe corrosion can result if dilution at the injection point does not occur rapidly. This problem is easily 
prevented by observing this simple rule: install injection fitting so thatthe end is in the centerof the flow stream 
of the line being treated. Trim injector tip as required. See Figure H. Note: Extended injection assemblies 
are available for large water lines. Consult your supplier for more information. 
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WIRING 

1. WARNING -- Risk of electrical. shock. This pump is supplied with a three prong grounding type 
educe risk of electric shock, connect only to a properly grounded, grounding type 

receptacle. 

2. The metering pump should be wired to an electrical source which conforms to those on the pump nameplate. 
(Applying higher voltage than the pump is rated for will damage the internal circuit.) 

3. In the electronic circuit of the control unit, measures for surge voltage are made by means of surge absorbing 
elements and high voltage semiconductors. Nevertheless, excessive surge voltage may cause failure in some 
areas. Therefore, the receptacle should not be used in common with heavy electrical equipment which . 

generates high voltage. If this is unavoidable, however, measures should be taken by (a) the installation of 
a surge absorbing element (varistor of min. surge resistance 2000A) to the power supply connection of the 
pump, or (b) the installation of a noise suppression transformer. 

SURGE ABSORBING 
ELEMENT 

POWER 
I NPUT 

(a) 

POWER 
I NPUT 

NOISE SUPPRESSION 
TRANSFORMER 

(b) 
4. In the event of electrical power interruption during pump operation, the pump will remember its setting and 

automatically resume operation as before, whenever power is restored. Ifa manual reset is required to resume 
operation, the electrical circuit serving the pump must be suitably wired. Latching power relays which "drop 
out" upon loss of power, requiring manual reset, are typically used for this purpose. 

WELL PUMP SYSTEM INSTALLATION 

1. Ensure that the metering pump voltage matches the voltage of the weIMA I N L I NE 
pump. Typical well pump electrical circuits are shown in Figure J. All i C`rr 
electric wiring should be installed in accordance to local electrical codes 

I N J E CT I ON-" 41 
by a licensed electrician. VALVE ASS ' Y 00 00 

2. Install the backpressure /injection (Figure I) on the discharge side of the 
metering pump into a tee which is installed into the waterline going to the FIGURE I 
pressure tank. Typical installations are found in figures G1, G2 and G3. 

115 VOLT 
LINE 

SAFETY 
SWITCH 

WELL PUMP MOTOR 
OR CONTROL BOX 

115 VOLT CHEMICAL EARTH 
FEED PUMP - GROUND 

115 VOLT SYSTEM WIRING DIAGRAM 

HOO 

230 VOLT 
LINE 

17] 
SAFETY 

1 SWITCH 

PRESSURE 
SWITCH 

WELL PUMP MOTOR 
OR CONTROL BOX 

230 VOLT CHEMICAL EARTH 
FEED PUMP - GROUND 

230 VOLT SYSTEM WIRING DIAGRAM 

FIGURE J 
Pumps carrying the "ETL Sanitation' approval (tested to NSF standard 50) are listed for swimming pools, 
spas, and hot tubs, and when proper materials are selected, are capable of handling but not limited to the 
following chemical solutions: 

12 %ALUMINUM SULPHATE 
10% SODIUM HYDROXIDE 

12.5% SODIUM HYPOCHLORITE 

10 

5% SODIUM CARBONATE 

2% CALCIUM HYPOCHLORITE 
10% HYDROCHLORIC ACID 
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DESCRIPTION OF CONTROLS AND OPERATION 

INTRODUCTION 

The pump performs the following functions: 

Selected Controls 
- Fixed Rate 
- External Pulse 

- Straight Pulses 
- Pulse Storage 
- Division 
- Multiplication 

- External Current Signal 
-4 -20 mA 
- 20-4 mA 

- Stroke Counting 
- Timed Operation (intervals) 

Display Alarms 
- Circuit Failure 
- Signal Loss 
- Full Count 

- Pulse Overflow 
- Pulse Rate High 

Relay Output (one selected at a time) 
- Relay Off - Pulse Overflow 
- Stop Function - Repeat Strokes 
- Current Signal Loss - Circuit Failure 
- Full Count 

USING THE TOUCHPAD 

STOP 
FUNCTION 
INDICATOR 
RED LIGHT 

CIRCUIT 
BREAKER 

SIGNAL 
RELAY 
OPTION 

STROKE 
LENGTH 
KNOB 

STROKE 
INDICATOR 
FLASHING 
GREEN LIGHT 

STOP FUNCTION 

INPUT SIGNAL 
(EXTERNAL 
PACING 
OR 4-20 mA) 

POWER 
RELAY 
OPTION 

(o 

FIGURE K` POWER SUPPLY 

All adjustments and changes to pump operation (except stroke length) are made through the 6 -button touchpad 
(figure L). 

Except for alarm conditions, the LCD display (figure K) always presents either the present operating condition or 
a prompt which must be answered in order to commence operation. 

There are two types of prompts: 

Prompts in the form of questions (marked with a flashing question mark) are used to navigate through the 
menu options. These prompts are answered by pressing either th f. or& buttons. 

numerical value must 
d by pressing either 

desired value has been 
the main men 
YES - ACCEPT CEPTIO 
MIME OPERATING, PRESS 

Prompts marked with alternating up and down arrows are always encountered when a n 

be selected (i.e., stroke rates, counts, run times, ratios). These prompts are answere 
the t or j buttons to change the display value to the desired setting. After the des 
set in the display, press Qto accept this value and continue or press ®to return to 

STROKING RATE 
N: 

PRESS ANYTIME 
TO SET OUTPUT RELAY). To stop the pump at any time, press the red Uv button. To 

resume operation as before, press the 0 button. 

To display the present stroking rate as a percentae of the 
maximum rate of the pump at any time, press the button. 
Press any button to return to the normal display. 

Pressing thee button while the pump is in operation will bring 
up the relay option menu. Pressing ® will allow scanning 
the relay output options. When the desired option is presented 
press the 0 button, this will setthe relay option and the screen 
will automatically return to the operating display. 
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STOP 
PRESS 
ANYTIME 

1 INCREASE 
NUMERICAL 
VALUE 

DECREASE 
NUMERICAL 

NO 
VALUE 

REJECT 

FIG. L 
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HELPFUL HINTS 

You can always get to where you want to go simply by accepting or rejecting choices presented. 

If you find yourself within a menu where you don't want to be, keep selecting No until you return to the main menu. 

If you go past the desired selection by mistake, keep selecting No and the pump will take you back to it. 

If you press an inappropriate button, you will be notified by a message which lasts for several seconds. 

A partly flashing display requires your response. 

A flashing question mark requires a Yes or No answer. 

Flashing arrows require an Up or Down numerical adjustment. To make large numerical adjustments quickly, hold 
down either the Up or Down arrow buttons. The value in the display will change at an increased rate. 

A fully flashing display is an alarm. 

If power is interrupted, the pump will automatically resume operating where it left off when power is restored. The 
pump will remember this for years while power is off. 

CONTROL OPTIONS 

FIXED RATE 

The pump operates continuously at the set rate over the span 1 -100% of maximum. 

EXTERNAL PULSE CONTROL - STRAIGHT PULSES 

Each pulse received from the external signal port causes the pump to immediately stroke once ata rate limited by 
the maximum rate of the pump, 125 strokes per minute. If any pulses are received at a faster rate, the Pulse Rate 
High alarm is triggered, during which the pump operates at its maximum rate and does not respond to the excess 
pulses. 

In the Pulse Storage option, any pulse frequency received which is at a higher rate than the pump can respond 
to (125 contacts per minute), will cause excess pulses to be accumulated in memory. The pump will work off the 
excess pulses at a rate of 125 strokes per minute when the signal level drops below the maximum rate. If the 
accumulation exceeds 9,999 pulses, memory storage capacity is exceeded and the Pulse Overflow alarm is 
triggered. During the Pulse Overflow condition the pump operates at 125 strokes per minute; when the incoming 
rate drops below 125 pulses per minute, normal Pulse Storage operation resumes, starting with a full memory. 

EXTERNAL PULSE CONTROL - DIVISION 

The pump operates as described above except that incoming pulses are divided by a value from 1 to 999 prior to 
actuating the pump. For example, at a setting of 5, every fifth incoming pulse causes the pump to stroke once. 

The Pulse Storage option operates as described above. 

Pulse division makes it possible to "tune" the pump by adjusting its response to an external pulse signal, such as 
that from a flowmeter, which is of too high a frequency to cause the desired feed by directly stroking the pump. 
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EXTERNAL PULSE CONTROL - MULTIPLICATION 

The pump operates as described previsously except that incoming pulses are multiplied by a value from 1 to 999 
prior to actuating the pump and then worked off at a selected stroking rate. For example, at a multiplier of 5 and 
a stroking rate of 25 %, each incoming pulse causes the pump to stroke five times at 25% stroking rate and then 
stop. During operation, the display shows the present value and the present count on a running basis. Unless 
Pulse Storage is in effect, additional external pulses received while responding to a previous pulse are ignored. 

This option is similar to Stroke Counting (see below) except that action is initiated automatically by one or more 
external pulses rather than once manually by the user. There is no Full Count alarm as in Stroke Counting since 
it is always possible to receive additional external pulses. 

The Pulse Storage option operates as described above. 

EXTERNAL CURRENT SIGNAL CONTROL 

In the 4-20 mA (direct) option, the pump responds linearly to a current signal from the incoming signal port over 
the full operating span from 0% (4 mA) to 100% (20 mA). For example, a 12 mA signal causes the pump to operate 
at 50% of full. 

In the 20-4 mA (reverse) option, pump response is the reverse of the above: from 0% (20 mA) to 100% (4 mA). 

In both the 4-20 mA and 20 -4 mA options, a Ratio from 1 to 99% can be applied to step down the response. For 
example, a 12 mA signal at a 50% ratio causes the pump to respond as if the signal were only 6 mA (50% of 12 
mA). 

In all the above options, the Signal Loss alarm is triggered whenever the signal drops below approximately 2 mA 
for several seconds. The pump stops operating during the loss of signal condition, and automatically resumes 
normal operation when the signal is restored. 

STROKE COUNTING 

The pump delivers a preset number of up to 9,999 strokes at a selected stroking rate. During operation, the display 
shows the preset value and the present count on a running basis. When the preset number of strokes has been 
delivered, the pump stops and the Full Countalarm is triggered. Pressing Yes when the Full Countalarm is displayed 
brings up the reset prompt. Continue pressing Yes to repeat the same stroking cycle orchange the displayed values 
as they are presented to change the stroke count. 

This option is similar to External Pulse Control - Multiplication (see above) except that action is initiated once 
manually by the user rather than by one or more external pulses. 

TIMED OPERATION* 

The pump operates for selected run times from 1 to 999 minutes (16.65 hours) at selected intervals from 1 to 999 
hours (41.625 days) at a selected stroking rate. For example, the pump might be set to operate for 60 minutes 
every 168 hours (7 days), at a 50% stroking rate. During operation the pump displays the run time in minutes and 
the interval in hours. 

Pumps with version numbers "B4" and "GB4" (displayed on power -up) use settings of seconds and minutes. 

RELAY SETTINGS 

The following relay output options can be brought up on the menu by pressing the Yes button while the pump is 
in an operating condition (Relay options vary with operating condition). Press the No button to scan through the 
options available. Only one relay output option may be selected. When the desired option is displayed, press the 
Yes button. This will set the relay for the chosen option and the display will automatically return to the previous 
operating display. 
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RELAY OFF 

In all control options the relay remains open at all times. 

STOP FUNCTION 

In all control options the relay is normally open and closes while the Stop Function is activated through the stop 

port. 

CURRENT SIGNAL LOSS 

In any Current Signal control option, the relay is normally open and closes while the Signal Loss alarm is in effect. 

FULL COUNT 

In the Stroke Counting control option, the relay is normally open and closes while the Full Count alarm is in effect. 

PULSE OVERFLOW 

In any External Pulse control option with Pulse Storage, the relay is normally open and closes while the Pulse 

Overflow alarm is in effect. 

REPEAT STROKES 

In all control options, the relay is normally open and closes momentarily during each stroke of the pump. If the 

pump is equipped with a 24 VDC signal relay output, this function may be used to pace another externally paced 

pump. 

CIRCUIT FAILURE 

At all times, the relay is normally open and closes while the Circuit Failure alarm is in effect. The numbers which 

flash alternately with the alarm signal are for failure diagnosis at the factory. 

ALARMS 

Alarms are distinguished by a fully flashing display. 

CIRCUIT FAILURE 

At all times, pumping is disabled and the pump will no longer operate until repaired. 

SIGNAL LOSS 

In any Current Signal option, the Signal Loss alarm is triggered whenever the signal drops below approximately 
2 mA for several seconds. The pump stops operating during the loss of signal condition and resumes normal 
operation when the signal is restored. This includes the 20-4 mA option, in which a low current (4 mA) signal normally 

calls for full pump output in order to prevent overfeeding in the event of signal loss. 

FULL COUNT 

In the Stroke Counting control option, when the preset number of strokes has been delivered and the pump stops, 
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the Full Count alarm is triggered. 
PULSE OVERFLOW 

In the Pulse Storage option, when memory capacity is exceeded the Pulse Oven7owalarm is triggered. The pump 
continues to respond to external signal pulses as if 9,999 pulses were in storage. 

PULSE RATE HIGH 

In any External Pulse Control option without Pulse Storage, receipt of any pulses at a faster rate than maximum 
pump stroking rate, 125 strokes per minute, the Pulse Rate High alarm is triggered. The pump continues to operate 
at its maximum rate and does not respond to the excess pulses. 

CONTROL REFERENCE SUMMARY 

CONTROL OPTIONS 

Fixed Rate 

Extemal Pulse 

Straight 

Pulse Storage option 

Division 

Pulse Storage option 

Multiplication 

Pulse Storage option 

External Current 

.--_...: 
4-20 mA 

Ratio option 

20-4 mA 

Ratio option 
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START UP AND OPERATION 

POWER 

All metering pumps are available in 115 volts at 50/60 Hertz, single phase. Optionally 230 volts at 50/60 Hertz, single 
phase can be provided. Prior to start-up always check to insure that the pump voltage /frequency /phase 
matches that of the power supply. 

ACAUTION 

PRIMING 

ACAUTION 

: If pump is fitted with a PVC pumphead (7th position of model number is "V ". Note: PVC 
is gray, not black), uniformly hand tighten the four head screws before use (18 -22 inch 
pounds / 3.21 -3.93 kg /cm). Periodically tighten after installation. 

: When working on oraround a chemical metering pump installation, protective clothing and 
gloves and safety glasses should be worn at all times. 

All pumps are tested with water. If the chemical to be pumped reacts when mixed with water 
(e.g. sulfuric acid, polymer) the pump head should be removed and dried thoroughly along 
with the diaphragm and valve seats. 

1. Turn on the power to the pump. Operatethe pump in the fixed rate control mode at 100% (full) rate. The green 
LED will light up and flash off each time the pump strokes. 

2. Adjust the stroke length knob to the 100% setting mark (for more information see "Stroke Length Adel 

on the following page). 

3. If the discharge line is connected directly to a pressurized system it should be temporarily bypassed during 
priming of the pump. A bleed valve will simplify this operation by allowing easy bypass of the discharge fluid. 
All air must be purged from the pumphead before the pump will pump against pressure. 

Air Bleed Operation: 

A) While pump is running, turn adjustment screw counter- 
clockwise. 

B) Run with valve open until a solid stream of fluid comes 
out of the bypass tubing (1/4 x 3/8 supplied with valve), 
no air bubbles. 

C) Close air bleed valve by turning adjustment screw 
clockwise. 

4. Chemical should reach the pumphead aftera few minutes 
of operation. If not, remove the discharge fitting and 
moisten the discharge valve area (ball check and valve 
seats) with a few drops of chemical being fed to the 
metering pump. For safety, always use protective 
clothing and gloves, wear safety glasses and use a 

proper container to hold the chemical. 
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5. If the pump continues to refuse to prime, refer to Troubleshooting Section of these instructions. 

6. Turn the power on once more and adjustthe pump flowto the desired rate ( see "Controlling Procedure" below). 

7. Always check the calibration of the pump after start-up. It's best to calibrate the pump under your typical use 
conditions. 

STROKE LENGTH ADJUSTMENT 

Stroke length can be controlled within 0 to 100% of the 
diaphragm displacement. (It should be controlled within 20 
to 100% for practical use.) 

Stroke length can be set by means of the stroke length 
adjusting knob while the pump is in operation. Do not turn 
the knob while the pump is stopped. 

Controlling Procedure (for fixed rate): 

40 50 60 

70 

80 

90 

100 

(LOCK.) 

r---r-1 20 

(% STROKE 
LENGTH) 

0 
N N 

(UNLOCK) 

Proper set points for stroke length should be determined after consideration of the pump and characteristics of 
the fluid. The following procedure is recommended from the viewpoint of pump performance. Note: The closer 
the stroke length is.to 100 %,_thebetter_the pump performance will be. 

A) Set the stroke length to 100 %. Measure the output capacity. 
B) Adjust the stroke rate frequency to obtain the desired output. If adjustment by stroke rate alone does 

not bring the output low enough, the stroke length may be adjusted to lower the maximum output. 
C) Measure the output capacity to ensure that the required value is obtained. 

Example Selected Model 
Set Stroke Length 
Set Stroke Rate 
Output Capacity 

(Rated Pressure) 

= LMD4 
= 100% 
= 100% 
= 21 GPD* 

Desired Flow = 17 GPD 
Adjust Stroke Rate to 81% 
Output Capacity = 17 x 100 = 81% (approx.)* 

21 

Thus to obtain the desired flow, stroke length is set at 100% and stroke rate 
is set at 81% i.e. output capacity = 0.81 x 21 = 17 GPD* 

Check these values by measurement. Output capacity is higher when feeding against less than rated 
pressure. 
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OPERATION BY EXTERNAL INPUT SIGNALS: 

The pump can be controlled by three types of input signals. All are fully isolated from AC input power and from Earth 
ground. The input socket connections are located at the bottom of the control panel face and the signal cords are 

provided with the pump. Remove rubber plugs to access plug sockets. 

Stop Function: 

Operation of the pump can be stopped by an external signal input. When the external signal is input to the stop 
terminals, the red light goes on and operation of the pump is stopped. The stop function overrides all control options 
and input signals at other terminals. Previous operation resumes when the stop signal is removed. 

ACAUTION : Operation of more than one pump from the same contact closure will damage the pump 
circuits. When such operation is required, the pump circuits must be electrically isolated 
from one another by means of a multicontact control relay or similar means. 

Input signals should be no- voltage signals from relay contacts, etc. and the input of other signals is prohibited. 
(In case of relay contacts, electric resistance must be 100 ohms or below when ON and 1 Mega ohm or above 
when OFF). 

The stop function is commonly used in conjunction with a tank float switch. The float switch contacts are normally 
open butwhen the tank level falls pasta certain.pointthe contacts close and the pump stops. Signal cord is provided 

with the pump. 

External Pacing Function: 

Pump stroking can be controlled by an external pulse signal through the extemal signal terminals while the pump 
is in one of the external pacing control modes. 

: Operation of more than one pump from the same contact closure will damage the pump 
circuits. When such operation is required, the pump circuits must be electrically isolated 
from one another by means of a multicontact control relay or similar means. 

After receiving an input signal, the pump generates the necessary power pulse to actuate the solenoid. The 
external signal input is debounced by the pump circuit. 

Input signals should be no- voltage signals from relay contacts, etc. and the input of other signals is prohibited. 
(In the case of relay contacts, electric resistance must be 100 ohms or below when ON and 1 Mega ohm or 
above when OFF). The pulse duration of the input signal must be 10 milliseconds or over and the frequency 
of input signal must not exceed 125 times /min unless accomodated by pulse division or pulse storage. Signal 
cord is provided with the pump. 

4 -20 mA / 20-4 mA Function: 

The pump stroking rate can be controlled by a 4 -20 mA direct or an inverse current signal when in one of the current 
signal modes. 

The pump automatically adjusts stroking rate according to the signal level provided to the pump. 

Pumps may be wired in series to the current signal providing that the signal source is sufficient to handle the load 

(each pump has an impedance of 187 ohms). 
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The pump responds to a straight (non- ratio) 4 -20 mA signal as follows: (Figure N below shows straight 
response and response ratioed by 25, 50 and 75 %): 
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CONTROL SIGNAL, mA 
DIRECT (4 -20 mA) 

FIGURE N 

16 20 

The pump responds to a 20-4 mA signal as follows. (FigureO belowshows straight response and response 
ratioed by 25, 50 and 75 %): 
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CONTROL SIGNAL. mA 
INVERTED (20 -4 mA) 

FIGURE 0 
The signal cord is provided with the pump and has the following polarity: 

White = Positive (4-) 

Black = Common 

Signal input impedance is 187 ohms. 

OUTPUT RELAY 

20 

Each pump has the option of being provided with one of two separate normally open output relay options as 
described below. Relays close according to the option selected, and remain closed during the condition specified 
for the selected option except for the Repeat Strokes option. 
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The Signal Level output relay option is via the output signal terminals on the pump control panel. It is designed to 

provide director inverted voltage output signals as shown in figure O. The voltage input must have a high- impedance 
characteristic and must not exceed 24 VDC. The pump circuit can source or sink a maximum current of 10 mA. 
The signal cord is provided with the pump and has the following polarity when connected to the pump terminals. 

White = Positive ( +) 
Black = Common 

10 mA MAXIMUM 
VDD 

(24 VDC MAXIMUM) 

WHITE 

BLACK 

PUMP CIRCUIT 

OUTPUT 
(HIGH IMPEDANCE), 

10K OHMS 

SS 

TYPICAL USER CIRCUIT(DIRECT OUTPUT) 

10 mA MAXIMUM 

WHITE 

BLACK 

VDD 
(24 VDC MAXIMUM) 

10K OHMS 

PUMP CIRCUIT SS 

OUTPUT 
(HIGH IMPEDANCE) 

TYPICAL USER CIRCUIT(INVERTED OUTPUT) 

FIGURE P 

(VDD -0.4) 

VSS 

- VDD 
(VSS-0.4) 

The Power Level option is via the power relay cord which exits the pump below the control panel. The power level 
relay is a zero -crossing triac -type solid -state switch as seen in figure Q which is designed to switch AC current 
only and has the following ratings: 

Voltage Current Power 
mimimum = 12 VAC, 50/60 HZ minimum = 10 mAmps minimum = .12 watts (at 12 VAC) 
maximum = 250 VAC, 50/60 HZ maximum = .5 Amps maximum = 120 watts (at 240 VAC) 

WHITE FROM WHITE FROM POWER SUPPLY(.5 AMP MAX) o POWER RELAY " 

BLACK FROM I 

POWER RELAY BLACK FROM POWER SUPPLY 

IACAUTION 

LOAD 

FIGURE Q 

250 VAC MAX. 
50/60 HZ 

o 

* Load can be any device which 

meets the above voltage and 
current Iimits(i.e., lamp, alarm, 

siren, relay, etc.) 

: Do not apply power directly to the relay cord without a sufficient load to limit current as 
indicated above. Do not exceed the specified voltage rating. Excess current or voltage 
will damage the pump and cause fire and electrical shock hazards. Do not install any type 
of standard power plug to the relay cord. 
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MAINTENANCE 

: Before performing any maintenance or repairs on chemical metering pumps, be sure to 
disconnect all electrical connections and insure that all pressure valves are shut off and 
pressure in the pump and lines has been bled off. 

Always wear protective clothing, gloves and safety glasses when performing any 
maintenance or repairs on chemical metering pumps. 

ROUTINE MAINTENANCE 

1. Routinely check the physical operating condition of the pump. Look for the presence of any abnormal noise, 
excessive vibration, lowflowand pressure output or high temperatures [when running constantly at maximum 
stroke rate, the pump housing temperature can be up to 160 °F (70 °C)] 

2. For optimum performance, cartridge valves should be changed every 4-6 months. Depending on the 
application, more frequent changes may be required. Actual operating experience is the best guide in this 
situation. Repeated short -term deterioration of valve seats and balls usually indicates a need to review the 
suitability of wetted materials selected for the application. Contact the supplier for guidance. 

3. Check for leaks around fittings or as a result of deteriorating tubing e.g. when standard white translucent 
discharge tubing is exposed to direct sunlight. Take appropriate action to correct leak by tightening fittings or 
replacing components. 

4. Keep the pump free of dirt/debris as this provides insulation and can lead to excessive pump temperatures. 

5. If the pump has been out of service fora month or longer, clean the pump head /valve assemblies by pumping 
fresh waterfor approximately 30 minutes. If the pump does not operate normally afterthis "purging run ", replace 
cartridge valve assemblies. 

DISASSEMBLYAND ASSEMBLY 
DIAPHRAGM REMOVAL 

1. Flush pumphead and valve assemblies out by running pump on water or other suitable neutralizing solution. 
Wash outside of pump down if chemical has dripped on pump. 

2. Set stroke length of pump to 0% and unplug pump. 

3. Disconnecttubing or piping from the pump. Remove thefour pumphead screws and then removethe pumphead 
assembly. 

4. Remove the diaphragm by grasping it at the outer edges and turning it counterclockwise until it unscrews from 
the electronic power module (EPM). Don't lose the deflection plate or diaphragm shims which are behind the 
diaphragm. Note shim quantity can be from 0 to 2. 

5. Inspectdiaphragm if it is intended to be used again. Look for indications of the Teflon face being overstretched, 
(localized white areas) ortheelastomeron the back of the diaphragm being worn. Excessive amounts of either 
condition require diaphragm replacement. 
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DIAPHRAGM REPLACEMENT 

Refer to drawings in the back of the manual. 

1. When replacing the diaphragm, it's always a good idea 

to replace the valve cartridges and other worn parts. A kit 

is available from your supplier with all parts necessary to 

completely rebuild your pump's wet end. All your supplier 
needs to know is the "KOPkit No." on your pump's 
nameplate to supply this kit. 

2. Set pump stroke length to 0% and unplug the pump. 

3. If you kept the shims from the original diaphragm or know 
the original quantity you can avoid Step #4 for shimming 
the diaphragm and go to Step #5. 

ELECTRONIC 
POWER MODULE 

DEFLECTION PLATE 110 

% DIAPHRAGM 

Mt/ 
DIAPHRAGM SHIMS 

FIGURE R 

4. Slide the diaphragm deflection plate onto the back of the diaphragm stud, radius side towards the diaphragm. 
Next slide two shims onto the diaphragm threaded stud and screw the diaphragm into the EPM unit. Refer to 

Figure R. Turn diaphragm clockwise until deflection plate and shims are tightagainst solenoid shaft, diaphragm 

stops turning. If there is a gap between the adaptor and diaphragm, repeat the procedure removing one shim 

each time until the diaphragm just touches the adaptor or is slightly recessed. 

5. Apply grease to areas of the diaphragm that contact the deflection plate or radius on the adaptor. 

6. Screw the diaphragm into the EPM unit's shaft with the deflection plate and appropriate number of shims in 

between. 

7. Adjust stroke length to 50 %. It is easier to do this if you temporarily turn the pump on. Place the pumphead 
onto the adaptorwith valve flow arrows pointing up and install and tighten pumphead screws. Tighten screws 

until pumphead pulls up against adaptor. 

8. Adjust stroke length back to 100% for easier priming and place pump back into service. 

VALVE REPLACEMENT 

1. Flush pump to clean any chemical from pump head. 

2. Unplug pump, release system pressure, and disconnect any tubing or piping. 

3. Unscrew valve cartridges and discard. Also remove O -Rings down inside pumphead. 

4. Using new O-Rings, install new valve cartridges with stamped letters reading from top to bottom, and the arrow 

pointing in the direction of flow. Hand tighten only, do not use wrenches or pliers. This is especially important 

when the pumphead is SAN material. 

5. Reconnect tubing or piping and reinstall the pump. 

6. Check for leaks around newly installed fittings. 
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TROUBLESHOOTING 

1PROBLEM PROBABLE CAUSE REMEDY 

LOSS OF 
CHEMICAL 
RESIDUAL . 

1. Pump setting too low 

2. Scale at injection point 

3. Solution containerallowed 
to run dry 

1. Adjust to higher setting (pump must be operating during 
the stroke length adjustment). 

2. Clean injection parts with 8% muriatic acid or undiluted 
vinegar. Also, see Maintenance Section). 

3. Refill the tank with solution and prime. (See Start-Up 
and Operation Section). 

TOO MUCH 
CHEMICAL 

1. Pump setting too high 

2. Chemical in solution tank 
too rich 

3. Siphoning of chemical into 
well or main line 

1. Lower pump setting (pump must be operating to adjust 
stroke length knob). 

2. Dilute chemical solution. NOTE: For chemical that 
reacts with water, it may be necessary to purchase a 
more dilute grade of chemical direct from chemical 
supplier. 

3. Test for suction or vacuum at the injection point. If 
suction exists, install an anti -siphon valve. 

LEAKAGE 
AT TUBING 
CONNECTIONS 

1. Worn tube ends 

2. Chemical attack 

1. Cut off end of tubing (about 1") and then replace as 
before. 

2. Consult your seller for alternate material. 

FAILURE 
TO PUMP 

1. Leak in suction side of pump 

2. Valve seats not sealing 

3. Low setting on pump 

4. Low solution level 

5. Diaphragm ruptured 

6. Pumphead cracked or broken 

7. Pumphead contains airor 
chlorine gas 

8. Breakdown or disconnection 
of wiring 

9. Voltage drop 

10. Malfunction of electronic 
control board 

1. Examine suction tubing. If worn at the end, cut 
approximately an inch off and replace. 

2. Clean valve seats if dirty or replace with alternate 
material if deterioration is noted. 

3. When pumping against pressure, the dial should be set 
above 20% capacity for a reliable feed rate. 

4. Solution must be above footvalve. 

5. Replace diaphragm as shown in the "Maintenance 
Section." Check for pressure above rated maximum at 
the injection point. NOTE: Chemical incompatibility with 
diaphragm material can cause diaphragm rupture and 
leakage around the pump head. 

6. Replace pump head as shown in "Maintenance Section." 
Make sure fittings are hand tight only. Using pliers 
and wrench can crack pump head. Also, chemical 
incompatibility can cause cracking and subsequent 
leakage. 

7. Bleed pump head, see "Air Bleed Operation." 

8. Connect wiring properly. Check fuse or circuit breaker. 

9. Take measures after investigation of cause. 

10. Contact supplier. 
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PROBLEM PROBABLE CAUSE REMEDY 

PUMP 
LOSES 
PRIME 

1. 

2. 

Dirty check valve 

Ball checks not seating or 
not sealing properly 

1. 

2. 

Remove and replace or clean off any scale or sediment. 

Check seat and ball checks for chips, clean gently. If 
deformity or deterioration is noted, replace part with 
proper material. Resulting crystals can hold check 
valves open, therefore the valves must be disassembled 
and cleaned. Be sure to replace all parts as shown in 

the Parts Diagram (at the end of the manual). 

3. Solution container allowed 
to run dry 

3. Refill the tank with solution and prime. (See Start-Up 
and Operation Section). 

4. Chemical Outgassing 4. Bleed gas, use flooded suction, maintain chemical at room 
temperature (approx. 20 °F / -6°C). 

1. Loose fittings 1. Tighten hand tight. Replace gasket if hand tight does 
not stop leakage 

LEAKAGE 
AT FITTING 2. Broken or twisted gasket 2. Check gaskets and replace if broken or damaged. 

3. Chemical attack 3. Consult your pump supplierfor alternate material. 

1. Too much pressure at 
discharge 

1. Turn offall pressure valves, loosen outlettuging 
connection at discharge point. Remove discharge valve 
cartridge. Dampen ball check and valve seats with a few 
drops of solution. Set pump dial to maximum rate. 
When pump is primed, reconnect all tubing connections. 

PUMP WILL 
NOT PRIME 

2. Checkvalves not sealing 2. Disassemble, loosen, clean and check for deterioration 
swelling. Reassemble and wet the valve assembly, 
then prime. See Start-Up and Operating Section. 

3. Output dials not set at 
-maximum 

3. Always prime pump with output dial set at maximum 
rated capacity. 

4. Suction lift height too much 4. Decrease suction lift or pull vacuum on pump discharge 
until pump is primed. 

5. Pump equipped with spring 
loaded high viscosity valves 

5. Loosen discharge valve to aid in priming, take necessary 
safety precautions. Or apply vacuum to pump discharge. 
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ITEM DESCRIPTION OTY ITEM DESCRIPTION OTY 
50 ELECTRONIC POWER MODULE(EPM; 1 73 STICKER, STROKE LENGTH KNOB 1 

51 HOUSING 1 76 GROMMET, STROKE LENGTH 1 

52 ELECTRONIC CONTROL BOARD 1 77 TOUCH PAD(NOT SHOWN) 1 

53 CONTROL PANEL 1 78 CIRCUIT MOUNT SCREW 5 

54 DUST COVER ASSEMBLY 1 79 EPM MOUNTING WASHER 4 

55 FEMALE ADJUSTMENT SHAFT 1 81 CONTROL PANEL ASSEMBLY REF 
56 MALE ADJUSTMENT SHAFT 1 84 STOP /SIGNAL LABEL 1 

57 85 STOP /FUNC.CORD(NOT SHOWN) 2 

58 EPM /HOUSING 0 -RING 1 86 RELAY LABEL 1 

59 CONTROL PANEL 0 -RING 1 87 JUMPER WIRE 1 

60 SECONDARY SEAL 1 88 GROUND LUG NUT w/ WASHER 7 

61 STRAIN RELIEF. SIGNAL CORD 1 89 GROUND LUG BOLT 1 

62 POWER CORD ASSY 1 91 SIGNAL CORD BUSHING 1 

63 CIRCUIT BREAKER 1 92 BREAKER COVER(NOT SHOWN) 1 

64 CONTROL PANEL SCREW 5 -6 94 SIGNAL CORD 1 

69 PIN PLUG 3 97 SIGNAL POWER LABEL 1 

70 LOCKING TAB 1 106 KNOB KIT, STROKE LENGTH REF 
71 KNOB, STROKE LENGTH 1 107 GROUND LUG KIT REF 
72 KNOB MOUNTING SCREW 1 109 EPM MOUNTING SCREW 4 

** = 115 VOLT EPM UNITS HAVE GREY LEADS. 
** = 230 VOLT EPM UNITS HAVE RED LEADS. 
NOTE TERMINAL LOCATIONS ON THE CIRCUIT 
BOARD VARY DEPENDING ON THE CONTROL OPTION. 

DWG. TIT 
MICROPROCESSOR 
POWER RELAY 
DRIVE ASSEMBLY 

OWN BY: P T P CAD DWG .a 15 -8-9 
AC00235.001 DATE2 /09/95 
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ITEM DESCRIPTION OTY ITEM DESCRIPTION OTY 

50 ELECTRONIC POWER MODULE EPM 1 73 KNOB STICKER,STROKE LG. 1 

51 HOUSING 1 74 EPM MOUNTING SCREW 4 

52 ELECTRONIC CONTROL BOARD 1 76 GRDMMET,STROKE LENGTH 1 

53 CONTROL PANEL 1 77 TOUCH PAD(NOT SHOWN) 1 

54 DUST COVER ASSEMBLY 1 78 CIRCUIT MOUNT SCREW 5 

55 FEMALE ADJUSTMENT SHAFT 1 79 EPM MOUNTING WASHER 4 

56 MALE ADJUSTMENT SHAFT 1 81 CONTROL PANEL ASSEMBLY REF 

57 84 STOP /SIGNAL LABEL 1 

58 EPM /HOUSING 0 -RING 1 85 STOP /FUNC.CORD(NOT SHOWN) 3 

59 CONTROL PANEL 0 -RING 1 86 RELAY LABEL 1 

60 SECONDARY SEAL 1 87 JUMPER WIRE 1 

62 POWER CORD ASSY 1 88 GROUND LUG NUT w/ WASHER 7 

63 CIRCUIT BREAKER 1 89 GROUND LUG BOLT 1 

64 CONTROL PANEL SCREW 5 -6 92 BREAKER COVER(NOT SHOWN) 1 

69 PIN PLUG 3 106 KNOB KIT. STROKE LENGTH REF 

70 LOCKING TAB 1 107 GROUND LUG KIT REF 

72 KNOB MOUNTING SCREW 1 

** = 115 VOLT EPM UNITS HAVE GREY LEADS, 
** = 230 VOLT EPM UNITS HAVE RED LEADS. 

ON THE CIRCUIT NOTE TERMINAL LOCATIONS 
BOARD VARY DEPENDING ON THE CONTROL OPTION. 

DWG 

TMI CROPROCESSOR 
SIGNAL RELAY 
DRIVE ASSEMBLY 

DWN BY: P T P CAD DWG .a 15 -B -9 

AC00234.001 DATE2/08/95 
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)0 

ITEM DESCRIPTION QTY 
1 PUMP HEAD 1 

2 DIAPHRAGM 
+ 3 DEFLECTION PLATE 1 

4 ADAPTOR 1 

. 5 DIAPHRAGM SHIMS 0 -2 

6 0 -RING 1 

7 PUMP HEAD SCREWS 4 -6 

8 PUMP HEAD WASHERS 4 -6 

9 SUCTION VALVE CARTRIDGE ASSY 1 

10 DISCHARGE VALVE CARTRIDGE ASSY 1 

+11 BLEED VALVE ASSEMBLY 1 

12 FOOT VALVE /STRAINER ASSEMBLY 1 

13 INJECTION VALVE ASSEMBLY 1 

18 0 -RING 2 

24 COUPLING NUT 2 

25 WEIGHT. STRAINER 1 

36 0 -RING 1 

39 STRAINER ASSEMBLY w/ WEIGHT REF 
tt40 ADAPTOR SCREW 4 

tt41 ADAPTOR WASHER 4 

- QUANTITY VARIES. SHIM AS REQUIRED. 
+ - NOT AVAILABLE ON 500 -GPO MODEL(H8). 
tt - USED ON 500 -GPD MODEL(H8) ONLY. 

'LPH8' & 'LMHB' HEAD ASS Y's 

DWG. TITLE 

MICROPROCESSOR 
PUMP HEAD ASSEMBLY 
DWN BYpTp CAD DWG .tt 31 -J -5 

DAT / 01 / 95 AC00263 
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Specifications 

Pressure, MAX, PSI /BAR 
@ GPD /GPH/LPD 

300/20 
3/.13/11 

Capacity, MAX, GPD /GPH/LPD 
@ PSI /BAR 

500/20.8/1890 
20/1.4 

Reproducibility, % MAX Capacity 2 

Viscosity, MAX, CPS (1) 1000 

Suction Lift @ 1 CPS, MAX, FT /M 

@ 3000 CPS 

10/3.1 (once primed) 
3.5/1.1 

Controls 6-Station Membrane Switch 

Status Display 
16- Position LCD Dot Matrix 

Backlight 

LED Indicator Lights, 

Panel Mount 

Power On - Green 
Pulsing - Green hashing 
Stop - Red 

Stroke Frequency, MAX, SPM 125 

External Stroke Frequency Control, 

(Automatic) 

4-20 mADC, 20-4 rnADC 
External Pacing 

Stroke Frequency Turn Down Ratio 100:1 

Stroke Length Turn Down Ratio 10:1 

Output Relay (Signal Level Option) 24 VDC, 10 rnA 

Output Relay (Power Option) 250 VAC, 50/60 HZ, .5A 

Paver Input 
115 VAC/50-60HZJ1ph 
230 VAC/50-60HZ/1 ph 

Current Draw @115 VAC, AMPS 1 

Average Input Power @MAX SPM, Watts 130 

Circuit Board Protection Circuit Breaker (Panel Mount) 

Temperature, MAX, F°/C° 
- Environmental (Shaded) 

104 ° F /40 ° C 
.. 

Connections - Tubing (Suction & Discharge) 

. - Piping (Suction & Discharge) 

.25'IDX.38 "OD 
38" ID X .50" OD 
.50" ID X .75" OD 
.25 FNPT 
.50 FNPT 

30 
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REPAIR SERVICE 

Normally following the instructions in the previous sections of the manual will rectify any pump problems. If, however, 
after following these instructions the pump does not perform properly, it can be returned for repair. Please follow 
the instructions below: 

1. Pump cannot be serviced properly if the original pump nameplate or data contained on the nameplate is not 
intact. 

2. Thoroughly flush pumphead and outside of pump withwaterora suitable fluid to neutralize any residual chemical 
left in pump. 

3. Include written explanation of the following: 

A) Problem 

B) Pumped Fluid 

Name 

Viscosity 

Fluid Temperature 

C) Pressure @ Discharge 

@ Suction 

or Suction Lift 

D) Environmental Temperature 

E) Electrical Service 

Volts 

Hz 

Phase 

F) Nameplate Data 

Series 

Serial # 

KOPkit# 

4. Package the pump in the original box if available and send to the address specified by your pump supplier. 

31 
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XOPkits 
Keep -On- Pumping kits that can save you time and money! 

The manufacturer has 
built a reputation for 
superior reliability by 
supplying carefully - 
designed, high -quality 
equipment. Even the best 
equipment, however, 
requires a minimal amount 
of maintenance. KOPkits 
are designed to guard 
against unnecessary 
downtime and assure you 
the highest level of effi- 
cient and uninterrupted 
service. 

KOPkits contain those 
recommended spare parts 
which will most likely 
require normal mainte- 
nance. 

Atypical KOPkit includes 
Valve Cartridges with O- 
Rings, Head, Diaphragm, 
Secondary O -Ring Seal, 
Head Screws, Washers 
and an exploded view 

drawing. 

KOPkits will save you 
money. When you need a 
part, you've got it! You 
can cut downtime and 
production loss from days 
to minutes. You also save 
by buying parts in KOPkit 
form compared with 
buying individual parts. 

Each KOPkit part is 

vacuum -sealed to keep it 
clean even when stored 
for long periods of time. 

A KOPkit is a 

troubleshooter's best 
friend. In the event of a 

breakdown, it will put you 
back in business fast! 
Preventive maintenance 
will insure continuous high 
performance of your 
pump. 

Keep on pumping! Get all 

the money- saving and 
security benefits of 
KOPkits immediately. 

Q 

Electronic Metering Pump 

KOPkit' 

KM Cationic 
nwm ..,..d, N..O/.I.ram 
tRl am ® II 1.30 11.a. 
=MR ei ., IM3. WOK .a.1.POIL 

.. .d ... 111. 

Selecting a KOPkit 
The KOPkit part number is displayed on the 
pump model label as shown. To order the 
proper KOPkit model, begin with the letter 
"K" followed by the 4th, 7th, 8th, 9th and the 
10th digit of the pump model number. 

Typical KOPkit 

ELECTRONIC 
METERING PUMP 

SERIES SERIALS 

MODEL S 

MAXIMUM 

MAXIMUM 
PRESSURE 

dPD 
LPH 

BAR 

PARTS KIT S 

ACCEPTABLE FOR OUTDOOR USE 

L9404500-000 
F/9 

PRINTED IN U.S.A. 
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FROM ICE NSW FAX NO. : 02 9586 2071 

PULSAtron Series MP Specifications 
Pressure and Flow Rate Capacit 

Jun. 17 2003 06:09PM P2 

MODEL, LMK2 LMb2 LMA2 LMD3 LMB3 LMA3 LMK3 LMF4 LMD4 LMB4 LMI14 LMD4 LME4 LMK5 LMH5 LMH6 LMK7 LM-l7 L,MHB 
Capacity GPH 

nni GPD 

lr 15.) LPH 

0..13 0.21 0,25 0.50 0.50 0.50 0 60 0 85 0 Sir 1 00 1 70 1 75 1 85 2 50 3 15 5 00 L1 00 10 00 7 i (1( 

:3 y 6 12 12 12 14 70 72 2a 41 47 44 60 70 120 192 24u 9ûi1 
O.b 0.a 0.9 1.9 1 9 1 9 7 3 :1 7 3 4 :á A tá 4 - 3 3 7.0 9.5 11.9 -I8.9 30.3 3 /.y 7y.b 

Premane PSIG 

(max.) BAR 

300 250 15U 250 150 100 100 250 150 100 250 150 100 150 150 100 50 35 20 
21 1/ 10 17 10 7 7 17 10 7 17 10 9 i0 10 / 3.3 2.4 1.3 

Connections: Tubing 

Piping 

1/4" ID X 3/8" OD 
318- D x 12" OU 

3/16" DX5 /16 "OD 
1/4" FNPT 

3/8" ID X 
1R" u) x 3/4" 00 

1/4 
1/2" FNPT 

1ri OD 
(LPHB 

FNPT 

ONLY) 

Reproducibility ty 
at max. capacity *r- 2% 

Viscosity Maw. CPS For t4acaaitY up to 3000 CPS. select G rvinction vice 3, 4, 0 or C with 316SS ball material. Flow rate w11 determine connecton/ball aiZe. Greater than 3000 CPS require sprung waded ball crlecks. See Selection Guido for proper connection. 
Contr015 6-Station Membrane. Switch 

Slstua Display 16- Position LCD Dot Matrix Backlight 
LED Indicator Lights, 
Panel Mount Power On - Crean. Pulsing - Green Flashing, Stop - Red 

Stroke Frequency 
Max SPM 125 

EMr Stroke Frequency 
Con utom0tiO) 0 mADC, 20,1 mADC External Pacing 
Output Relay 
(Signal Level Option) 24 VDC, 10 mA 

Output Relay 
(Power Option) 250 VAC, 50160 HZ, .SA 

Stroke Frequency 
Turn -Down Ratio 100:1 

Stroke Length 
Turn -Down Ratio 10:1 

Power Input 115 VAC /50.60 HZ/1 ph 
2áQ VAG/50 -60 HZJ1 ph 

Average Current Ordw 
VAC: Amps 
VAC: Amps 

1.0 

0.5 
Peak Input Power Walt,. 300 
Averagc Input Power 
max SPM: Watts 130 

G 3FGIVrJ- 
to Price Schedule EMP -PS LP. 

Liquid End Materials 

product class, digit 3 ana 4 sianiy pressure /flow, For full model selection information refer 

Series Pump 
Head Diaphragm Check Valves 

Fittings Bleed Valve 
Injection vallee Assembly 

Foot Valve Assembly iUbing Scats /4 -Rings f Batts 
MP GFPPL 

PVC 
SAN 
PVDF 

316 SS 

Teflon -raced 
Hypalon- backed 

Teflon, 
Hypalon. 

Viton 

Ceramic, 
Teflon. 
316SS, 
Alloy C 

GFPPL 
PVC 

PVDF 

Same as fitting 
and check 

valve selected, 
except 316SS 

Same as fitting and 
check valve selected 

Clear PVC 
white PE 

Dimensions 

I-- A -" 

?mini 
An 1S0 Certified Company 

Series MP Dimensions. (anches) 

Model 
No. A 8 Bi C Cl D E 

Shipping 
Weight 

. Model 
No. A B 81 C Cl D E 

Shipping 
Weight 

LMA2 5.4 10.3 - 10.8 - 7.5 8.9 13 ', LMH4 6.2 10.9 - 11.2 - 82 9.5 21 
LMA3 S.4 10.0 - 10.7 - 7.5 92 19 LMH5 6.2 11.3 - 11.2 - 8.2 9.9 21 
LN.B2 :.t 10.3 - 1t7.ß - 7.5 8.n 13 LMii6 6.2 11.3 - 1i.2 - 8,2 AA 21 

LMg3 $,4 10.6 - 10.7 - 7.5 97 13 LMH7 6,1 11,7 - 1t,2 - 8.2 10,3 21 
1Mß4 54 106 - 107 - 75 9.2 13 WNW 6,1 - 10,9 - 10.8 82 - 25 
LMD3 5.4 10,6 - 112 - 7.5 9 2 15 LMK2 5.4 10.3 - 10.8 - 7.5 8.9 13 
LMD4 5.4 10.6 - 112 7.5 92 15 

á 
LMK3 

LMKS 

5.4 

Sa 

10.8 

10.9 

- 

. 

10.7 

ti,i 
- 

. 

7.5 

75. 

9.2 

05 

13 

16 
LAIEs Sc . 10.8 112 7.5 92 15 

LMr-4 5.4 10.6 - 11.7 7.5 9.2 18 LMK7 6.1 11 7 112I 8' t w.3 21 
LMG1 5.4 10.6 - 11.7 - 7.5 92 18 

iii 
°; 

the LP ii8 e Cea')rled wt8lout a Wad valve availaD'a. Om MOB miff _ IN Om WWI Im !Sm A>sr.oHrcriucr, 
A Unit of 1DEX Corporation 

A 
IDEX CORPORATION 

Standard Product Operations 
$7101 Airport Road Punta Gorda. Florida 3398? 
TEL (941) 575.3800 TEL. 800433.6677 
FAX (941)575-4085-FAX 800 -456.4085 
spotechlapulse.com - Lvww.Dulsa.com 
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FROM I CÉ NSW FAX NO. : 02 9586 2071 Jun. 17 2003 06:09PM P3 

Five Function Valve 
FIVE WAYS TO GREATER METERING PUMP 
PERFORMANCE, SAFETY AND DURABILITY! 

7 
Easy to install... all parts provided.., 
no tools required. 

Upgrades existing pumps... fits 
CHEM -TECH Series 100 and Series 200 
models... plus all PULSAtron models up 
to 240 GPD. 

Simple, one -handed operation... no 
pulling, twisting and holding of knobs. 

Durable, chemical resistant wetted end 
with recessed screws to withstand 
corrosive solutions. 

T 

PULSAtron 

40 RELIEVES PRESSURE 

4 

ft 

Simple turn of the knob relieves 
excessive pressure in discharge line to 
protect connections and tubing. Three 
pressure relief settings available, for 
pumps up to 250 PSI. Allows selection 
of optimum pressure for your pump. 

AIDS PRIMING 
Just turn top knob to bleed air from 
pump head and prime the system. 

CONTROLS BACK PRESSURE 
Turn top knob to "ON" position to create 
a discharge restriction and allow pump 
to meter to atmosphere. 

PREVENTS SIPHONING 
When point of injection is lower than 
pump, turn top knob to "ON" position to 
prevent siphoning through the pump and 
save chemical from over feed and waste 

DRAINS DISCHARGE LINE 
Depressurizes and/or drains the 
discharge line without loosening tubing 
and connections or exposing the 
operator to chemical solutions. 

SERIES 100 

Easy to follow instructions - right on 
the valve. 

Low maintenance... the only service 
required is cleaning or replacement 
of diaphragms when changing pump 
diaphragm. All parts are easily replaced. 

Full one year warranty. 

A Unit of IDEX Corporation 

mrc.-rx 
16 x cm. 
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ENVIRONEMTAL GROUP Pty Ltd 

E G L BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

21. TECHNICAL SPECIFICATIONS: SLUDGE PADDLE 

MOTOR 

ROSSI MR1V50 B3 motor 

REVISION: 1 DATE: 2rd NOVEMBER 2004 ENVIRONMENTAL GROUP 

21 -1 
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ROSSI MO flRIOUTTORI 
S.p.A. 

ROSSI CETRIBIEMOTOREN 

VIA EMILIA OVEST 915/A - MODENA - I 

C.P. 310 - 41100 MODENA 
St' 059 33 02 88 
Fax 059 82 77 74 
info@rossimotoriduttori.it 
www.rossimotoriduttori.it 

ROSSI CEARMOTORS ROSSI MOTOREDUCTEURS ROSSI MOTORREDUCTORES ROSSI CEARMOTORS 
GmbH DOSSELDORF - D Ltd. COVENTRY - GB s.a.r.I. GONESSE - F S.L. BARCELONA - E AUSTRALIA Ply. Ltd. 

Feldheider Strasse 56 Unit 8, Phoenix Park Estate 4, Rue des Frères Montgolfier La Forja, 43 26 -28 Wittenberg Drive 
40699 ERKRATH Bayton Road, Exhall Zone. Industrielle 08840 VILADECANS (Barcelona) Canning Vale 6155 
X02104 3 03 30 COVENTRY CV 7 9QN 95500 GONESSE It 93 6 37 72 48 PERTH, Western Australia 
Fax 02104 30 33 33 >S 02 476 644646 it 01 34 53 91 71 Fax 93 6 37 74 04 8 08 94 55 73 99 
info@rossigetriebernotoren.de Fax 02 476 644535 Fax 01 34 53 81 07 info@rossimotorreductores.es Fax 08 94 55 72 99 

info@rossigearmotors.co.uk info@rossimotoreducteurs.fr info @ rossigearmotors.com.au 

ISTRUZIONI DI INSTALLAZIONE E MANUTENZIONE 
RIDUTTORI E MOTORIDUTTORI 

Indice 
1 - Avvertenze generali sulla sicurezza 6 - Lubrificazione 

2 - Condizioni di funzionamento 6.1 - Generalità 
6.2 - Tabella lubrificazione 

UT. D 045 rev. 3 
10-01/3 - 12 500 I GB 

3 

3 
4 

3 - Stato di fornitura 1 

7 - Messa in servizio 6 
3.1 - Ricevimento 1 

3.2 - Targa di identificazione 1 8 - Manutenzione 6 

3.3 - Verniciatura 2 8.1 - Generalità 6 
3.4 - Protezioni e imballo 2 8.2 - Serpentina 6 

4 - Immagazzinamento 2 8.3 - Anelli di tenuta 
8.4 - Sostituzione motore 

6 
6 

5 - Installazione 2 
9 - Livelli sonori 7 

5.1 - Generalità 2 
5.2 - Montaggio di organi sulle estremità d'albero 3 10 - Anomalie: cause e rimedi 7 

5.3 - Fissaggio pendolare 
5.4 = Albero lento cavo 

3 
3 Tabella verniciatura 7 

5.5 - Raffreddamento artificiale con serpentina 3 Tabella momenti di serragglo 8 
5.6 - Unità autonoma di raffreddamento 3 

1 - Avvertenze generali sulla sicurezza 
I riduttori e i motoriduttori presentano parti pericolose in quanto pos- 
sono essere: - poste sotto tensione; - a temperatura superiore a 50 °C; - in movimento durante il funzionamento; - eventualmente rumorose (livelli sonori > 85 dB(A)). 
Un'installazione non corretta, un uso improprio, la rimozione delle 
protezioni, lo scollegamento dei dispositivi di protezione, la carenza 
di ispezioni e manutenzione, i collegamenti impropri, possono cau- 
sare danni gravi a persone o cose. Pertanto, il componente deve 
essere movimentato, installato, messo in servizio, gestito, ispezio- 
nato, manutenuto e riparato esclusivamente : da personale 
responsabile qualificato (definizione secondo IEC 364). 

Si raccomanda di attenersi a tutte le istruzioni del presente manua- 
le, alle istruzioni relative all'impianto, alle vigenti disposizioni legisla- 
tive di sicurezza, e a tutte le normative applicabili in materia di cor- 
retta installazione. 

Componenti in esecuzione speciale o con varianti costruttive pos- 
sono differire nei dettagli rispetto a quelli descritti e possono richie- 
dere informazioni aggiuntive. 
Per eventuali chiarimenti e/o informazioni ulteriori, interpellare 
ROSSI MOTORIDUTTORI, specificando tutti i dati di targa. 

I riduttori e i motoriduttori del presente manuale sono normalmente 
destinati ad essere impiegati in aree industriali: protezioni supple- 
mentari eventualmente necessarie per impieghi diversi devono 
essere adottate e garantite da chi è responsabile dell'installazione. 

IMPORTANTE: i componenti forniti da ROSSI MOTORIDUTTORI 
sono destinati ad essere incorporati in apparecchi o sistemi finiti e 
ne è vietata la messa in servizio fino a quando l'apparecchio 
o II sistema nel quale il componente è stato Incorporato non 
sia stato dichiarato conforme: 
- alla Direttiva macchine 98/37/CEE; in particolare, eventuali 

protezioni antinfortunistiche per estremità d'albero non uti- 
lizzate e per passaggi copriventola eventualmente accessi- 
bill (o altro), sono a cura dell'Acquirente; - alla Direttiva «Compatibilità elettromagnetica (EMC)» 89/ 
336 /CEE e successivi aggiornamenti. 

Per l'installazione, l'uso e la manutenzione del motore elettrico (nor- 
male, autofrenante o comunque speciale) o dell'eventuale motova- 
riatore e/o apparecchiatura elettrica di alimentazione (convertitore di 
frequenza, soft-start ecc.), consultare la documentazione specifica 
ad essi allegata. All'occorrenza richiederla. 

Qualunque tipo di operazione sul riduttore (motoriduttore) o su 
componenti ad esso connessi deve avvenire a macchina ferma: 
scollegare il motore (compresi gli equipaggiamenti ausiliari) dall'ali- 
mentazione, il riduttore dal carico e assicurarsi che si siano attivati i 

sistemi di sicurezza contro ogni avviamento involontario e, ove si 
renda necessario, prevedere dispositivi meccanici di bloccaggio 
(da rimuovere prima della messa in servizio). 

In caso di funzionamento anomalo (aumento di temperatura, rumo- 
rosità inusuale, ecc.) arrestare immediatamente la macchina. 

I prodotti relativi a questo manuale corrispondono al livello tecnico 
raggiunto al momento della stampa del manuale stesso. ROSSI 
MOTORIDUTTORI si riserva il diritto di apportare, senza preawiso, 
le modifiche ritenute opportune per il miglioramento del prodotto. 

I paragrafi contrassegnati dal simbolo qui a lato conten- 
gono disposizioni da osservare tassativamente onde 
garantire l'incolumità delle persone ed evitare danni 
rilevanti alla macchina o all'impianto (es: lavori effettuati 

sotto tensione, su apparecchi di sollevamento, ecc.); l'installatore o 
il manutentore deve comunque attenersi scrupolosamente a 

tutte le istruzioni contenute nei presente manuale. 

2 - Condizioni di funzionamento 
I riduttori sono progettati per utilizzo in applicazioni industriali in 

accordo con i dati di targa, temperature ambiente 0 _ +40 °C (con 
punte a -10 °C e +50 °C), altitudine massima 1 000 m. 

Non è consentito l'impiego in atmosfere aggressive, con pericolo di 
esplosione, ecc. Le condizioni di funzionamento devono corrispon- 
dere ai dati di targa. 

3 - Stato di fornitura 
3.1 - Ricevimento 
Al ricevimento verificare che la merce corrisponda a quanto ordina- 
to e che non abbia subito danni durante il trasporto; nel caso con- 
testarli immediatamente allo spedizioniere. 

Evitare di mettere in servizio riduttori o motoriduttori danneggiati 
anche solo lievemente. 

3.2 - Targa di Identificazione 
Ogni riduttore è dotato di targa di identificazione di alluminio ano- 
dizzato contenente le principali informazioni tecniche relative alle 
caratteristiche funzionali e costruttive e ne definisce assieme agli 
accordi contrattuali, i limiti applicativi (ved. fig. 1); la targa non deve 
essere rimossa, e deve essere mantenuta integra e leggibile. Ttitti i 

dati riportati in targa devono essere specificati sugli eventuali ordini 
di parti di ricambio. 

1 
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Designazione (ved. 
tabella a lato) 

Esecuzioni speciali 

Potenza motore 

Velocità di uscita 
motoriduttore 

Potenza nominale 
riduttore 

CC, ® ROSSI MOTORIOUTTORI 
S.p.A. MODENA - Made In Italy 

TIPO 

TYPE 

0 Flangia - albero 
motore 

Bimestre e anno di 
costruzione 

Forma costruttiva (se 
I I diversa da IM B3 o B5) 

Fattore di servizio 
motoriduttore 

Rapporto di 
trasmissione 

Macchina 

Designazione 

Rolls= Grand. Esecuzione 
Prodotto 

R, MR V, IV, 21V 32 ... 250 UO ... Vite 

R, MR 21, 31 32 ... 180 Coasslall 

R, MR 1,21,31,41 50 ... 631 UP... Ass! paralleli 

R, MR CI, ICI, C21, C31 50 ... 631 UO ... Ass! ortogonali 

R c 80 ... 320 RInvil 

R 21 85 ... 250 OP Pendolari 

Fig. 1 (per maggiori indicazioni, ved. cataloghi tecnici ROSSI MOTORIDUTTORI; interpellarci). 

3.3 - Verniciatura 
I prodotti sono verniciati come da tabella verniciatura riportata a 
pag. 7. 

3.4 - Protezioni e imballo 
Le estremità libere degli alberi sporgenti e gli alberi cavi vengono 
protetti con olio antiruggine di lunga durata e con cappellotto (solo 
fino a D , 48 mm per alberi sporgenti, D 110 mm per alberi cavi) 
in materiale plastico (polietilene). Tutte le parti interne sono protette 
con olio antiruggine. 

Se non concordato diversamente in sede d'ordine, i prodotti vengono 
adeguatamente imballati: su pallet, protetti mediante pellicola di po- 
lietilene, nastrati e reggiati (grandezze superiori); in carton- pallet na- 
strati e reggiati (grandezze inferiori); in cartoni nastrati (per piccole di- 
mensioni e quantità). All'occorrenza i riduttori sono convenientemen- 
te separati con cellule di schiuma antiurto o cartone da riempimento. 
I prodotti imballati non devono essere accatastati l'uno sull'altro. 

4 - Immagazzinamento 
L'ambiente deve essere sufficientemente pulito, secco, esente da vi- 
brazioni eccessive (ven , 0,2 mm /s) per non danneggiare i cuscinetti 
(tale necessità di contenere le vibrazioni, pur se entro limiti più ampi, 
deve essere soddisfatta anche durante il trasporto) e a una tempera- 
tura di 0 _ +40 °C: sono ammesse punte di 10 °C in meno o in più. 

Durante il trasporto e l'immagazzinamento, i riduttori completi di olio 
devono essere posizionati nella forma costruttiva prevista all'ordine. 
Ruotare semestralmente gli alberi di qualche giro per prevenire 
danneggiamenti a cuscinetti e anelli di tenuta. 
In ambienti normali e purché vi sia stata una adeguata protezione 
durante il trasporto, il componente viene fornito per un periodo di 
immagazzinamento fino a 1 anno. 

Per un periodo di immagazzinamento fino a 2 anni in ambienti nor- 
mali è necessario seguire le seguenti ulteriori disposizioni: 

ingrassare abbohdàntemente le tenute, gli alberi e le eventuali 
superfici lavorate non verniciate, controllando periodicamente lo 
stato di conservazione dell'olio antiruggine; - per i riduttori e motoriduttori forniti senza olio: inserire pastiglie 
anticondensa nei riduttori sostituendole alla scadenza e toglien- 
dole prima della messa in servizio (in alternativa riempire comple- 
tamente i riduttori con l'olio di lubrificazione riportandolo a livello 
prima della messa in servizio). 

Per immagazzinamento con durata superiore ai 2 anni o in ambien- 
te aggressivo o all'aperto, interpellare ROSSI MOTORIDUTTORI. 

5 - Installazione 
5.1 - Generalità 
Assicurarsi che la struttura sulla quale viene fissato il riduttore o il mo- 
toriduttore sia piana, livellata e sufficientemente dimensionata per ga- 
rantire la stabilità del fissaggio e l'assenza di vibrazioni (sono accetta- 
bili velocità di vibrazione van , 3,5 mm /s per PN , 15 kW e ve , 4,5 
mm /s per PN > 15 kW), tenuto conto d i tutte le forze trasmesse dovu- 
te alle masse, al momento torcente, ai carichi radiali e assiali. 
Per le dimensioni delle viti di fissaggio dei piedi riduttore e la pro- 
fondità dei fori filettati consultare i cataloghi tecnici ROSSI MOTORI - 
DUTTORI. 

Nel caso di utilizzo, per il fissaggio, dei fori filettati scegliere accu- 
ratamente la lunghezza delle viti di fissaggio che deve essere tale 
da garantire un tratto di filetto in presa sufficientemente esteso, ma 
non tale da sfondare la sede filettata o non assicurare il corretto ser- 
raggio del riduttore alla macchina. 
Prima di effettuare l'installazione, verificare che: - non vi siano stati danni durante l'immagazzinamento o il trasporto; - l'esecuzione sia adeguata all'ambiente (temperatura, atmosfera, 

ecc.); 
- l'allacciamento elettrico (rete o altro) corrisponda ai dati di targa 

del motore;. - la forma costruttiva di impiego corrisponda a quella indicata in 
targa. 

2 

Attenzione! Per il sollevamento e la movimentazione del ri- 
duttore o del motoriduttore utilizzare i fori passanti o filettati 
della carcassa riduttore, accertarsi che il carico sia conve- 
nientemente bilanciato e che siano disponibili apparecchia- 

ture di sollevamento, sistemi di aggancio e cavi di portata adeguata. 
All'occorrenza l'entità delle masse dei riduttori e dei motoriduttori è 
indicata sui cataloghi tecnici ROSSI MOTORIDUTTORI. 

Non utilizzare, per il sollevamento dei motoriduttori, i golfari del motore. 

Collocare il riduttore o il motoriduttore in modo da garantire un 
ampio passaggio d'aria per il raffreddamento e del riduttore e del 
motore (soprattutto dal lato ventola sia riduttore, sia motore). 

Evitare: strozzature nei passaggi dell'aria; vicinánza con fonti di 
calore che possano aumentare la temperatura dell'aria di raffredda- 
mento e del riduttore (per irraggiamento); insufficiente ricircolazione 
d'aria e in generale applicazioni che compromettano il regolare 
smaltimento del calore. 
Montare il riduttore o motoriduttore in modo che non subisca vibrazioni. 

Le superfici di fissaggio (del riduttore e della macchina) devono 
essere pulite e di rugosità sufficiente a garantire un buon coeffi- 
ciente di attrito: asportare con un raschietto o con solvente l'even- 
tuale vernice delle superfici di accoppiamento del riduttore. 

In presenza di carichi esterni impiegare, se necessario, spine o 
arresti positivi. 

Nel fissaggio tra riduttore e macchina e/o tra riduttore ed eventuale flan- 
gia B5, si raccomanda l'impiego di adesivi bloccanti tipo LOCTITE 
nelle viti di fissaggio (anche nei piani di unione pér fissaggio con flangia). 
Prima di effettuare l'allacciamento del motoriduttore assicurarsi ch 
la tensione del motore corrisponda a quella di alimentazione; se il 

senso di rotazione non corrisponde a quello desiderato, invertire 
due fasi della linea di alimentazione. 

Quando l'avviamento è a vuoto (o comunque a carico molto ridotto) 
ed è necessario avere avviamenti dolci, correnti di spunto basse, 
sollecitazioni contenute, adottare l'avviamento stella -triangolo. 
Nel caso si prevedano sovraccarichi di lunga durata, urti o pericoli 
di bloccaggio, installare salvamotori, limitatori elettronici di momen- 
to torcente, giunti idraulici, di sicurezza, unità di controllo o altri dis- 
positivi similari. 
Per servizi con elevato numero di avviamenti a carico è consigliabi- 
le la protezione del motore con sonde termiche (incorporate nello 
stesso); il relé termico non è idoneo, in quanto dovrebbe essere 
tarato a valori superiori alla corrente nominale del motore. 
Limitare i picchi di tensione dovuti ai contattori mediante l'impiego 
di varistori. 
Qualora il riduttore sia provvisto di dispositivo antiretrotl, prevedere 
un sistema di protezione nel caso in cui un cedimento dell'antiretro 
possa causare danni a persone e cose. 
Attenzione! La durata dei cuscinetti e il buon funzionamento 
di alberi e giunti dipendono anche dalla precisione dell'alli- 
neamento tra gli alberi. Pertanto, occorre prestare la massima 
cura nell'allineamento del riduttore con il motore e con la macchina 
da comandare (se necessario, spessorare; per riduttori grand. 

400 servirsi dei fori filettati di livellamento), interponendo tutte le 
volte che è possibile giunti elastici. 
Quando una perdita accidentale di lubrificante put) comportare 
gravi danni, aumentare la frequenza delle ispezioni e/o adottare 
accorgimenti opportuni (es.: indicatore a distanza di livello, lubrifi- 
cante per industria alimentare, ecc.). 
In presenza di ambiente inquinante, impedire in modo adeguato la 
possibilità di contaminazione del lubrificante attraverso gli anelli di 
tenuta o altro. 

Per installazione all'aperto o in ambiente aggressivo verniciare il 

riduttore o il motoriduttore con vernice anticorrosiva, proteggendolo 
eventualmente anche con grasso idrorepellente (specie in corri- 
spondenza delle sedi rotanti degli anelli di tenuta e delle zone di 
accesso alle estremità dell'albero). 

I) La presenza sul riduttore del dispositivo antiretro à segnalata dalla freccia in prossimità del- 
l'asse lento che indica il senso della rotazione libera, ad eccezione dei riduttori pendolari per 
i quali à segnalata dalla esecuzione B o C (ved. cataloghi tecnici ROSSI MOTORIDUTTORI). 
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Quando è possibile, proteggere il riduttore o il motoriduttore con op- 
portuni accorgimenti dall'irraggiamento solare e dalle intemperie: in 
quest'ultimo caso la protezione diventa necessaria quando gli assi 
lento e veloce sono verticali o quando il motore è verticale con ven- 
tola in alto. 
Per funzionamento a temperatura ambiente maggiore di 40 °C o mi- 
nore di 0 °C interpellare ROSSI MOTORIDUTTORI. 

5.2 - Montaggio di organi sulle estremità d'albero 
Per il foro degli organi calettati sulle estremità d'albero, si raccoman- 
da la tolleranza H7; per estremità d'albero veloce con D a 55 mm, 
purché il carico sia uniforme e leggero, la tolleranza pub essere G7, 
per estremità d'albero lento con D , 180 mm, salvo che il carico non 
sia uniforme e leggero, la tolleranza deve essere K7. 
Prima di procedere al montaggio, pulire accuratamente e lubrificare 
le superfici di contatto per evitare il pericolo di grippaggio e l'ossi- 
dazione di contatto. 
Attenzione! II montaggio e lo smontaggio devono essere effettuati 
con l'ausilio di tiranti e di estrattori servendosi del foro filettato in 
testa all'estremità d'albero (ved. tabella in fig.2), avendo cura di evi- 
tare urti e colpi che potrebbero danneggiare irrimediabilmente 
cuscinetti, anelli elastici o altre parti, per accoppiamenti H7 /m6 e 
K7 /j6 è consigliabile effettuare il montaggio a caldo riscaldando l'or- 
gano da calettare fino a 80 _ 100 °C. 

Estremità d'albero 

D 
0 

d 
0 

11 M 5 
14 = 19 M 6 
24 = 28 M 8 

30 = 38 M 10 
42 = 55 M 12 
60 = 75 M 16 

80 = 95 M 20 
100=110 M24 
125 = 140 M 30 
160=210 M36 
240 = 320 M 45 

a 
5 

Fig. 2 

I giunti con ve ocità pe iferica sul diametro esterno fino a 20 m/s de- 
vono essere equilibrati staticamente; per velocità periferiche supe- 
riori occorre effettuare l'equilibratura dinamica. 
Quando il collegamento tra riduttore e macchina o motore è realiz- 
zato con una trasmissione che genera carichi sull'estremità d'albe- 
ro (ved. fig. 3), è necessario che: 
- non vengano superati i carichi massimi indicati a catalogo; 
- lo sbalzo della trasmissione sia ridotto al minimo; 
- le trasmissioni a ingranaggi non abbiano punti senza gioco; 
- le trasmissioni a catena non siano tese (all'occorrenza - carico 

e/o moto alterni - prevedere opportuni tendicatena); 
- le trasmissioni a cinghia non siano eccessivamente tese. 

uT.0 117 

Errato Corretto Errato 

Fig. 3 

Corretto 

5.3 - Fissaggio pendolare 
Nel fissaggio pendolare il riduttore deve essere sopportato radialmen- 
te e assialmente (anche per forme costruttive B3 ... B8) dal perno della 
macchina e ancorato contro la sola rotazione mediante un vincolo libe- 
ro assialmente e con giochi di accoppiamento sufficienti a consenti- 
re le piccole oscillazioni, sempre presenti, senza generare pericolosi 
carichi supplementari sul riduttore stesso. Lubrificare con prodotti ade- 
guati le cerniere e le parti soggette a scorrimento; per il montaggio del- 
le viti si raccomanda l'impiego di adesivi bloccanti tipo LOCTITE 601. 

Per il montaggio del «kit di reazione a molle a tazza (grand. , 125 
ad assi paralleli) servirsi del foro filettato in testa al perno macchina 
e dell'invito all'imbocco dell'incavo di reazione per comprimere e 
inserire il pacco di molle a tazza nell'incavo medesimo. 
In relazione al sistema di reazione, attenersi alle indicazioni di proget- 
to indicate nei cataloghi tecnici ROSSI MOTORIDUTTORI. In ogni 
caso qualora vi siano pericoli per persone o cose derivanti da cadu- 
te o proiezione del riduttore o di parti di esso, prevedere appropria- 
te sicurezze contro: - la rotazione o lo sfilamento del riduttore dal perno macchina con- 

seguenti a rotture accidentali del vincolo di reazione; 
- la rottura accidentale del perno macchina. 

5.4 - Albero lento cavo 
Per il perno della macchina sul quale deve essere calettato l'albero 
cavo del riduttore, si raccomandano le tolleranze H6, j6, k6 secondo 
le esigenze. 

Importante! II diametro del perno della macchina in battuta contro il ri- 
duttore deve essere almeno pari a 1,18 - 1,25 volte il diametro interno 
dell'albero cavo. Per altri dati sul perno macchina, nel caso di albero len- 
to cavo normale, differenziato, con anelli o bussola di bloccaggio, con 
unità di bloccaggio ved. cataloghi tecnici ROSSI MOTORIDUTTORI. 

Per facilitare il montaggio e lo smontaggio dei riduttori e motori - 
duttori ad albero lento cavo provvisti di gola per anello elastico - sia 
con cava linguetta sia con unità di bloccaggio - procedere come 
raffigúrato a pag. 8 fig. 4a e 4b rispettivamente. 

Per lo smontaggio dell'albe- 
ro lento cavo dei riduttori ad 
assi paralleli e ortogonali (è 
la prima operazione da ese- 
guire per smontare il ridut- 
tore) orientare la cava lin- 
guetta verso l'asse interme- 
dio come indicato nella fig. 
5 e spingere l'albero sul lato 
gola di riferimento (scanala- 
tura circonferenzial e sulla ' UT.0 322 

Iato opposto gola 
battuta dell'albero). Fig. 5 

Per il fissaggio assiale si pub adottare il sistema raffigurato a pag. 
8 fig. 4c e 4d; quando il perno della macchina è senza battuta (metà 
inferiore del disegno) si pub interporre un distanziale tra l'anello ela- 
stico e il perno stesso. Le parti a contatto con l'anello elastico devo- 
no essere a spigolo vivo. 

Utilizzando gli anelli di bloccaggio (pag. 8 fig. 4e) o la bussola dl 
bloccaggio (pag. 8 fig. 4f) è possibile conseguire un montaggio e 
uno smontaggio più facili e precisi e l'eliminazione del gioco tra lin- 
guetta e relativa cava. 

Gli anelli o la bussola di bloccaggio devono essere inseriti dopo il 

montaggio e dopo avere accuratamente sgrassato le superfici da 
accoppiare. Non utilizzare bisolfuro di molibdeno o lubrificanti equi- 
valenti per la lubrificazione delle superfici a contatto. Per il montag- 
gio della vite si raccomanda l'impiego di adesivi bloccanti tipo 
LOCTITE 601. 

Rispettare i momenti di serraggio riportati in tabella a pag. 8. 

In caso di fissaggio assiale con anelli o bussola di bloccaggio - so- 
prattutto in presenza di cicli gravosi di lavoro, con frequenti inversioni 
del moto - verificare, dopo alcune ore di funzionamento, il momento di 
serraggio della vite ed eventualmente riapplicare l'adesivo bloccante. 

Attenzione! Per montaggi verticali a soffitto, e solo per 
riduttori dotati di anelli o bussola di bloccaggio, i! sosten- 
tamento del riduttore è dovuto al solo attrito per cui è 

necessario prevedere un sistema di arresto. 

Per il calettamento con l'unità di bloccaggio (pag. 8 fig. 4g) pro- 
cedere come segue: 
- sgrassare accuratamente le superfici dell'albero cavo e del per- 

no macchina da accoppiare; 
- montare il riduttore sul perno macchina seguendo il metodo indi- 

cato a pag. 8 fig. 4a; 
- serrare le viti dell'unità di bloccaggio iri modo graduale e uniforme 

con sequenza continua (non in croce!) e in più fasi sino al raggiun- 
gimento del momento di serraggio riportato in tabella a pag. 8; 

- al termine delle operazioni verificare il momento di serraggio delle 
viti con chiave dinamometrica (piatta, in caso di montaggio sul 
lato macchina). 

5.5 - Raffreddamento artificiale con serpentina 
L'acqua di alimentazione deve possedere i seguenti requisiti: 
- bassa durezza; 
- temperatura max 20 °C; 

- portata 10 + 20 dm3 /min; 
- pressione 0,2 _ 0,4 MPa (2 _ 4 bar). 

Per temperatura ambiente minore di 0 °C prevedere scarico acqua 
e attacco aria, per lo svuotamento della serpentina mediante aria 
compressa onde evitare il pericolo di congelamento dell'acqua. 

Se vi è il rischio di avere picchi elevati di pressione in mandata, monta- 
re una valvola di sicurezza tarata a un'opportuna soglia di intervento. 

5.6 - Unità autonoma di raffreddamento 
Ved. documentazione specifica fornita in dotazione con l'unità. 

6 - Lubrificazione 
6.1 - Generalità 
I riduttori e motoriduttori possono essere, secondo il tipo e la grandez- 
za, lubrificati con grasso e vengono forniti COMPLETI DI GRASSO, o 
con olio (sintetico o minerale) e vengono forniti COMPLETI DI OLIO o 
SENZA OLIO secondo il tipo e la grandezza (ved. cap. 6.2). Nel caso 
di fornitura SENZA OLIO; il riempimento fino a livello (segnalato nor- 
malmente dal tappo trasparente di livello) è a cura del Cliente. 

Ogni riduttore è dotato di targa di lubrificazione. 
Per tipo e quantità di lubrificante, tipo di riduttore, stato di fornitura, 
tappi, norme per il riempimento, intervallo di lubrificazione, ecc. ved. 
cap. 6.2 «Tabella lubrificazione». 

GP 3 
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6.2 - Tabella lubrificazione 

Prodotto Stato di fornitura* e tappi Norme per l'eventuale primo riempimento 

COMPLETI DI OLIO 
SINTETICO 

AGIP Blasia S 320, KLÜBER 
Klübersynth GH 6 -320, 

MOBIL Glygoyle HE 320, SHELL 
Tivela WB /SD 

Vite 
grand. 32 ... 81 Con velocità vite , 280 min' 

KLÜBER Klübersynth GH 6 -680, 
MOBIL Glygoyle HE 680 

Tappo di carico /scarico 
. 2 tappi di carico /scarico per grand. 80, 81 

SENZA OLIO Gradazione di viscosità ISO [cSt] 
(salvo diversa indicazione 

sulla targa di lubrificazione) 
Prima della messa in 

funzione, immettere 
Temperatura ambiente 0 - 40 °C2) 

fino a livello, olio sin- Velocità vite Grandezza riduttore 

tetico (AGIP Blasia 
min' 

100 125 ...161 200, 250 

Vite 

S, ARAL Degol GS, 
BP- Energol SG -XP, 

B31), V5, V6 86, B7,138 B3tl, V5, V6I B6, B7, B8 

grand. 100 ... 250 MOBIL Glygoyle HE, 

SHELL Tivela oil ... , 

2 800 _ 
1 400 

3) 
1 400 _ 710 

320 
320 

320 
320 

220 220 
320 220 

KLÜBER Klübersynth 710 - 355 3) 460 460 460 I 320 
GH6...) avente la 355 _ 180 3) 680 680 I 460 460 
gradazione di visco- 
sità ISO indicata in 

< 180 680 680 680 

tabella. 1) Non indicata in ta ga. 
Tappi di carico con valvola, 2) Sono ammesse punte di temperature ambiente di 10 °C (20 °C per s 460 cSt) 

scarico e livello in meno o 10 °C in più.. 
3) Per questa velocità si consiglia di sostituire l'olio dopo il rodagglo. 

COMPLETI DI GRASSO 
SINTETICO 

Coassiali 
grand. 32 ... 41 

SHELL Tivela Compound A 
IP Telesia Compound A 

MOBIL Glygoyle Grease 00 
Rinvii 
grand. 80 ... 125 

Tappo di carico /scarico 
(solo per coassiali) 

COMPLETI DI OLIO 
SINTETICO 

KLÜBER Klübersynth GH 6 -220, 
MOBIL Glygoyle 30 

Coassiall 
grand. 50 ... 81 

Assi paralleli e 
ortogonali 
grand. 50 ... 80 

Tappo di carico /scarico 
2 tappi di carico /scarico 

per grand. 80, 81 

SENZA OLIO ** Prima della messa in funzio- Gradazione di viscosità ISO [cSt] 
(salvo diversa indicazione ne, immettere fino a livello, 

Velocità n2 Temperatura ambientet) [ °C] Coassiali sulla targa di lubrificazione) olio minerale (AGIP Blasia, 

grand. 100 ...180 ARAL Degol BG, BP- Energol min-1 olio minerale olio sintetico 
GR -XP, ESSO Spartan EP, IP Rinvii 

Assi paralleli e Mellanaoil, MOBIL Mobilgear ad angolo Altri 0 - 20 10 _ 40 0 _ 40 
ortogonali 600, SHELL Omala, TEXACO 

grand. 100 ... 631 Meropa, TOTAL Carter EP) > 710 > 224 150 150 150 
oppure olio sintetico a ba- 710 - 280 224 _ 22,4 150 220 220 

Rinvii se dl poliglicoli ** (KLÜBER 280 - 90 22,4= 5,6 220 320 320 

grand. 160 ... 320 Klübersynth GH6 ..., MOBIL < 90 < 5,6 320 460 460 
Glygoyle, SHELL Tivela oil) o 

Pendolari Tappi di carico con valvola 
(con sfiato, per riduttori 

di polialfaolefine ** (AGIP 1) Sono ammesse punte di temperatura ambiente di 10 °C (20 °C) in meno o 

Blasia SX, CASTROL Tribol 
10 °C in più. 

pendolari), 1510, ELF Reductelf SYNTHESE, ESSO Spartan SEP, KLÜBER Klübersynth EG4, MOBIL SHC) aven- 
scarico e livello te la gradazione di viscosità ISO indicata in tabella. 

Cuscinetti con lubrificazione indipendente, cuscinetti motore, dispositivo antiretro montato sul motore: 
la lubrificazione è «a vita» (escluso il caso di motori nei quali è previsto il dispositivo di rilubrificazione). In caso di possibilità di inquinamento del 
grasso o in presenza di determinati servizi è bene verificare (tra un cambio e l'altro oppure ogni 1 o 2 anni) lo stato del grasso e asportare e sosti- 
tuire (ogni 1 o 2 cambi oppure ogni 2 o 4 anni) il grasso nei cuscinetti con lubrificazione indipendente. II cuscinetto va riempito completamente 
con grasso per cuscinetti ESSO BEACON 3 per cuscinetti a sfere, KLÜBER STABURAGS NBU 8 EP per cuscinetti a rulli e ESSO BEACON 2 per 
dispositivo antiretro. 

4 ' 
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Intervallo di lubrificazione e quantità di lubrificante 

Quantità di olio [I] per riduttori a vite grand. 32 ... 81 
Per le altre grand. la quantità è individuata dal livello segnalato dall'apposito tappo 

Grand. B311, V5, 
V6 

RV,MRV 
B6, B7 B8') 

R 
B311, V5, 

V6 

IV, MR 
B6, B7 

V 
B811 B311 

MR2IV 
B6, B7 B81) V5, V6 

32 
40 
50 

63, 64 
80, 81 

0,16 
0,26 
0,4 

0,8 
1,3 

0,2 
0,35 
0,6 

1,15 
2,2 

0,16 
0,26 
0,4 

0,8 
1,7 

0,2 
0,32 
0,5 

1 

1,5 

0,25 
0,4 
0,7 

1,3 
2,5 

0,2 
0,32 
0,5 

1 

2 

- 
0,42 
0,6 

1,2 
1,7 

- 
0,5 
0,8 

1,55 
2,8 

- 
0,42 
0,6 
1,2 
2,3 

- 
0,42 
0,6 

1,2 
1,8 

1) Non indicata in targa (B8, solo per grand. 32 ... 64). 
Temperatura ambiente 0 = +40 °C con punte fino a -20 °C e +50 °C. 

Orientativamente l'intervallo di lubrificazione, in assenza di inquinamento dall'esterno, è 

quello indicato in tabella. Per sovraccarichi forti, dimezzare i valori. 

Indipendentemente dalle ore di funzionamento, sostituire o rigenerare l'olio ogni 5 - 8 anni 
secondo la grandezza, le condizioni di servizio e ambientali. 

Temperatura 
olio [ °C] 

Intervallo di 
lubrificazione [h] 

, 65 
65 _ 80 
80 _ 95 
95 _ 110 

18 000 
12 500 

9 000 

6 300 

Quantità dl grasso [kg] per riduttori coassiali 

Lubrificazione «a vita» (in assenza di inquinamento dall'esterno). 
Grand. 

R21 
B31), B6, B7, B8 

MR2,31 
V5, V6 B511 V1, V3 

32 
40, 41 

0,14 
0,26 

0,25 
0,47 

0,1 
0,19 

0,18 
0,35 

1) Non indicata in targa. 
Temperature ambiente 0 + +40 °C con punte fino a -20 °C e +50 °C. 

Lubrificazione «a vita» (in assenza di inquinamento dall'esterno). Quantità d'olio [I] per grand. 50 ... 81 

Coassiali 
grand. 

R21,31 

B31) 

MR 

B6, B7, 
B8, V6 

21, 31 

V5 
Paralleli 
grand. B3'), 

B8 

R 

B7 

I 

B6, 
V5, V6 

B311, 

B8 

R 21, MR 

B6 v 

21 

B7, 
V5, V6 

B31), 
B8 

R 31, MR 

86 

31 

B7, 
a) V5 , V6 

B311, 

B8 

MR 

B6 

41 

B7, 
V6 

V5 3r 

50, 51 
63, 64 
80, 81 

0,8 
1,6 
3,1 

1,1 
2,2 
4,3 ' 

1,4 
2,8 
5,5 

50 ' 

63, 64 
80 

- 
0,7 
1,2 

- 
0,8 
1,5 

- 
1 

1,9 

0,6 
0,9 
1,5 

0,9 
1,4 
2,7 

0,8 
1,2 
2,3 

0,7 
1 

1,7 

1,05 
1,5 
2,9 

0,9 
1,3 
2,5 

- 
1,1 

1,9 

- 
1,8 
3,2 

- 
1,4 
2,7 

- 
1,3 
2,5 

1) Non indicata in targa. 
2) Valori validi per R 21; pe MR 21 i valori sono ri- 

spettivamente 0,8; 1,2; 2 3. 
3) La prima riduzione (le prime due pe 41) è lubri- 

ficata con grasso a vita. 
°C 

Ortog. 
grand. 

R 

B3 ), 

B6, B7 

Cl, MR Cl 

B8 V5, 
V6 

B31)' 
B7 

R ICI, 

B6 

MR ICI 

B8 
V5, 
V6 

t) 

B31), 
B7 

MR 

B6 

C3I 

B8 
V5, 
V6 

Temperatura ambiente O - +40 con punte fino a 
-20 °c e +50 °c. 50 

63, 64 
80 

0,4 
0,8 
1,3 

0,6 
1 

2 

0,45 
0,95 
1,8 

0,45 
1 

1,6 

0,8 
1,6 
2,7 

0,65 
1,2 
2,2 

0,5 
1,15 
2 

0,5 
1,2 
1,9 

0,9 
1,8 
3 

0,7 
1,4 
2,5 

0,55 
1,35 
2,3 

Orientativamente l'intervallo di lubrificazione, in assenza di inquinamen- 
to dall'esterno, è quello indicato in tabella. Per sovraccarichi forti, dimez- 
zare i valori. 

Temperatura Temm 

olio [°C] 
Intervallo di lubrificazione 

olio minerale 

[h] 

olio sintetico 

Indipendentemente dalle ore di funzionamento: 
- sostituire l'olio minerale ogni 3 anni; 
- sostituire o rigenerare l'olio sintetico ogni 5 -8 anni secondo la gran- 

dezza del riduttore, le condizioni di servizio e ambientali. 

65 
65 - 80 
80 _ 95 

95 - 110 1) 

8 000 
4 000 
2 000 

- 

25 000 
18 000 
12 500 

9 000 

La quantità d'olio è individuata dal livello segnalato dall'apposito tappo. 1) Valori ammessi solo per assi paralleli ortogonali e rinvii e per servizi non 
continuativi. 

Individuazione anche mediante targa di lubrificazione specifica. 
Lubrificazione con olio sintetico (a base di poliglicoli; necessaria verniciatura interna speciale; a base di polialfaolefine: consigliabile per grand. a 200 e tassativo per grand. a 400). Sempre 

raccomandabile, in particolare per riduttori veloci: per aumentare l'intervallo di lubrificazione ( .lunga vita.); per aumentare il campo della temperatura ambiente; per aumentare la potenza 

termica o ridurre la temperatura dell'olio. 

5 
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Assicurarsi che, per riduttori e motoriduttori grand. , 100, il tappo 
di carico sia del tipo munito di valvola (simbolo); in caso con- 
trario, sostituirlo con quello sfuso che in tali occasioni viene fornito 
in dotazione. 

Se il riduttore o motoriduttore è dotato di tappo di livello a sfiora- 
mento (colore rosso) il riempimento deve essere effettuato svitando 
il tappo medesimo onde verificare il raggiungimento del livello di 
sfioramento. 

Se il riduttore o motoriduttore è dotato di tappo di livello con asti - 
na, riempire con olio fino al raggiungimento del livello indicato dalla 
tacca. 

Qualora il riduttore o motoriduttore sia fornito di tappo di livello 
(grand. , 100), la quantità di lubrificante da immettere è quella che 
consente il raggiungimento del livello suddetto (a riduttore non in 
moto) e non quella, solo indicativa, menzionata a catalogo. 
I cuscinetti sono normalmente lubrificati in modo automatico e con- 
tinuo (a bagno d'olio, a sbattimento, mediante appositi condotti o 
pompa) dal lubrificante stesso del riduttore; questo vale anche per 
l'eventuale dispositivo antiretro montato sul riduttore. 
Per certi riduttori in forma costruttiva verticale V1, V3, V5, V6 e anche 
orizzontale B3, B6, B51 per riduttori (non motoriduttori, per i quali 
vale quanto detto sopra) ad assi ortogonali, i cuscinetti superiori 
hanno lubrificazione indipendente con grasso speciale per lubrifi- 
cazione «a vita. in assenza di inquinamento dall'esterno; questo 
vale anche per i cuscinetti motore (esclusi alcuni casi nei quall è 
previsto il dispositivo di rilubrificazione) e per l'eventuale dispositivo 
antiretro quando è montato sul motore. 

Verificare che il riduttore venga montato nella forma costruttiva pre- 
vista all'ordine, che è indicata sulla targa; quando non è indicata, il 

riduttore è previsto per essere montato in forma costruttiva orizzon- 
tale 133 o B5 (B3, B8, riduttori a vite grand. < 64), verticale V1 (per 
rinvii ad angolo in esecuzione con flangia F01 ...). 

Gruppi riduttori (combinati). La lubrificazione è indipendente e 
pertanto valgono le norme dei singoli riduttori. 

7 - Messa in servizio 
Effettuare un controllo generale assicurandosi in particolare che il 

riduttore sia completo di lubrificante. 
Nel caso di avviamento stella -triangolo, la tensione di alimentazione 
deve corrispondere a quella più bassa (collegamento A) del motore. 

Per il motore asincrono trifase, se il senso di rotazione non corri- 
sponde a quello desiderato, invertire due fasi della linea di alimen- 
tazione. 
Per i riduttori muniti di dispositivo antiretro, controllare - prima 
dell'avviamento - che ci sia corrispondenza tra II senso dl rota- 
zione libera e I sensi di rotazione della macchina da azionare 
e del motore. 

Attenzione! Uno o più awiamenti nel senso bloccato, an- 
che se brevi, possono danneggiare irrimediabilmente il di- 

-`spositivo antiretro;Ie sedi accoppiate-e/o il motore elettrico. 

E consigliabile un rodaggio: - di circa 400 ± 1 600 h per i riduttori con ingranaggio a vite, affin- 
ché si possa raggiungere il massimo rendimento; - di circa 200 - 400 h per i riduttori con ingranaggi cilindrici e/o 
conici, affinché si possa raggiungere la massima funzionalità. 

Durante questo periodo la temperatura del lubrificante e del ridutto- 
re può raggiungere valori più elevati del normale. Dopo tale periodo 
può essere necessario verificare il serraggio dei bulloni di fissaggio 
riduttore. 
Nota: il rendimento dei riduttori a vite è più basso nelle prime ore di 
funzionamento (circa 50) e in occasione di ogni awiamento a fred- 
do (il rendimento migliora con l'aumentare della temperatura dell'o- 
lio). Per ulteriori informazioni consultare i cataloghi tecnici ROSSI 
MOTORIDUTTORI. 

8 - Manutenzione 
8.1 - Generalità 
A macchina ferma, controllare periodicamente (più o meno frequen- 
temente secondo l'ambiente e l'impiego): 
a) la pulizia delle superfici esterne e dei passaggi d'aria di ventila- 

zione del riduttore o del motoriduttore, in modo da non pregiudi- 
care lo smaltimento del calore; 

b) le regolari condizioni di funzionamento: - livello e grado di deterioramento dell'olio (controllare a ridutto- 
re fermo e freddo); 

- rumorosità; 
- vibrazioni; 
- tenute; 
- corretto serraggio delle viti di fissaggio; 
- ecc. 

6 

Attenzione! Dopo un periodo di funzionamento, il ridutto- 
re (eccetto i pendolari) è soggetto a una lieve sovrapres- 
sione interna che può causare fuoriuscita di fluido ustio- 
nante. Pertanto, prima di allentare i tappi (di qualunque 

tipo) attendere che il riduttore si sia raffreddato, diversamente avva- 
lersi di opportune protezioni contro le ustioni derivanti dal contatto 
con l'olio caldo. In ogni caso procedere sempre con la massima cau- 
tela. 
Le massime temperature dell'olio, indicate nella tabella lubrificazio- 
ne (ved. cap. 6.2), non sono pregiudizievoli per il buon funziona- 
mento del riduttore. 

Durante l'operazione di cambio dell'olio, dopo avere svitato anche il 

tappo di carico per favorire lo svuotamento, è raccomandabile lava- 
re internamente la carcassa del riduttore utilizzando lo stesso tipo di 
olio impiegato per il funzionamento. Per il successivo riempimento, 
impiegare un filtro per olio con 60 p.m di potere filtrante. 

Qualora venga smontato il coperchio (per i riduttori che ne sono 
provvisti), ripristinare la tenuta con mastice dopo aver pulito e sgras- 
sato accuratamente le superfici di accoppiamento. 

8.2 - Serpentina 
Se il riduttore è destinato a soste prolungate a temperature ambien- 
te inferiori a 0 °C, effettuare lo svuotamento dell'acqua dalla ser- 
pentina mediante pompaggio di aria compressa, per prevenire pos- 
sibili danni causati dal congelamento. 

8.3 - Anelli di tenuta 
La durata dipende da molti fattori, quali velocità di strisciamento, 
temperatura, condizioni ambientali, ecc.; orientativamente può va- 
riare da 3 150 _ 25 000 h. 

8.4 - Sostituzione motore 
Poiché i motoriduttori sono realizzati con motore normalizzato, la 
sostituzione del motore - in caso di avaria -è facilitata al massi- 
mo. 
È sufficiente osservare le seguenti norme: - assicurarsi che il motore abbia gli accoppiamenti lavorati in clas- 

se precisa (UNEL 13501 -69; DIN 42955); - pulire accuratamente le superfici di accoppiamento; 
- controllare ed eventualmente ribassare la linguetta, in modo che 

tra la sua sommità e il fondo della cava del foro ci sia un gioco di 
0,1 = 0,2 mm; se la cava sull'albero è uscente, spinare la lin- 
guetta. 

Per estremità d'albero motore calettata nella vite o nel pignone cilin- 
drico o conico (motoriduttori: a vite MR V, ad assi paralleli MR 31 

grand.140 ... 360 e MR 21, ad assi ortogonali MR CI e MR C21): - controllare che la tolleranza dell'accoppiamento (di spinta) foro/ 
estremità d'albero sia G7 /j6 per D , 28 mm, F7 /k6 per D , 38 mm; - lubrificare le superfici di accoppiamento contro l'ossidazione di 
contatto. 

Per pignone cilindrico calettato sull'estremità d'albero motore (moto - 
riduttori: a vite' MR IV, ad assi paralleli MR 31 grand. 50 ... 125,41, ad 
assi ortogonali MR ICI, C31, coassiali): - in caso di riduttore (grand. 40 ... 81 ) in esecuzione «flangia qua- 

drata per servomotori, prima di smontare il motore allentare il col- 
lare di bloccaggio attraverso l'apposita apertura sulla sommità 
della flangia quadrata; 

- controllare che la tolleranza dell'accoppiamento (bloccato nor- 
male) foro /estremità d'albero sia K6 /j6 per D , 28 mm, J6/k6 per 
D , 38 mm; la lunghezza della linguetta deve essere almeno 0,9 
la larghezza del pignone; 

- assicurarsi che i motori abbiano cuscinetti e sbalzi (quota S) co- 
me indicato in tabella; 

Grandezza 
motore 

Capacità di carico 
daN 

Anteriore 

dinamico min 

Posteriore 

Sbalzo max 'S' 
mm 

63 450 335 16 
71 630 475 18 
80 900 670 20 

90 1 320 1 000 22,5 
100 2 000 1 500 25 
112 2 500 1 900 28 
132 3 550 2 650 33,5 
160 4 750 3 350 37,5 
180 6 300 4 500 40 

200 8 000 5 600 45 
225 10 000 7 100 47,5 
250 12 500 9 000 53 
280 16 000 11 200 56 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 191 of 578



- montare sul motore il distanziale (con mastice; assicurarsi che fra 
la cava linguetta e la battuta dell'albero motore ci sia un tratto 
cilindrico rettificato di almeno 1,5 mm) e il pignone (quest'ultimo 
riscaldato a 80 _ 100 °C), bloccando il tutto con vite in testa o con 
collare d'arresto; 

- lubrificare con grasso la dentatura del pignone, la sede rotante 
dell'anello di tenuta e l'anello di tenuta stesso, ed effettuare - con 
molta cura - il montaggio. 

A/ 
riduttore 

scarico per 
estrazione pignone 

9 - Livelli sonori 
La maggior parte della gamma 
dei prodotti ROSSI MOTORI - 
DUTTORI è caratterizzata da 
livelli di pressione sonora 

LPA (media dei valori misurati, a 
carico nominale e velocità 
entrata n, = 1 400 min-t, a 1 m 
dalla superficie esterna del 
riduttore situato in campo libero 
e su piano riflettente, secondo 
ISO /CD 8579) inferiori o 
uguali a 85 dB(A). 
Nella tabella a lato sono indica- 
ti i prodotti che possono 
superare tale soglia. Ulteriori 
informazioni sui livelli sonori dei 
singoli prodotti sono contenute 
nei cataloghi tecnici ROSSI 
MOTORIDUTTORI. 

Tabella verniciatura 

motore 

Macchinahotlsmo i, Grand. 

Assi paralleli R I s 3,15 -160 

-4 - 200 

R 21 tutti - 320 

R 31 tutti - 400 

R 41 , 160 - 500 

- 200 - 630 

Assi ortogonali R CI tutti - 320 

R C2I s 63 - 400 

- 71 - 500 

R C3I tutti - 630 

Rinvii ad angolo R C 1 - 250 

10 - Anomalie: cause e rimedi 

Anomalia Possibili cause Rimedi 

Eccessiva 
temperatura 
(di regime o 

dei cuscinetti) 

Lubrificazione inadeguata: 
_ olio in quantità eccessiva o 

insufficiente - lubrificante inadatto (tipolo- 
gia, troppo viscoso, esausto, 
ecc.) 

- cuscinetti a rulli conici regi- 
strati troppo stretti 

- riduttore a vite con carico 
eccessivo durante il rodag- 
gio 

- temperatura ambiente ec- 
cessiva 

Controllare: 

- il livello dell'olio 

- il tipo e/o stato del lubrifican- 
te 

Interpellare ROSSI MOTORI - 
DUTTORI 

Ridurre il carico 

Aumentare il raffreddamento o 

correggere la temperatura am- 
biente 

Aperture di aspirazione del co- 
priventola ostruite 

Pulire il copriventola 

Inefficienza dell'eventuale si- 
stema ausiliario di lubrificazio- 
ne cuscinetti 

Controllare la pompa e i con - 
dotti 

Cuscinetti in avaria o mal lubri- 
ficati o difettosi 

Interpellare ROSSI MOTORI - 

DUTTORI 

Sistema di raffreddamento del- 
l'olio inefficiente o fuori servizio: 
filtro intasato, portata dell'olio 
(scambiatore) o dell'acqua 
(serpentine) insufficiente, 
pompa fuori servizio, ecc. 

Controllare la pompa, i condot- 
ti, il filtro dell'olio e l'efficienza 
degli indicatori di sicurezza 
(pressostati, termostati, flusso- 
stati, ecc.) 

Rumorosità 
anomala 

Uno o più denti con: - ammaccature o sbeccature - rugosità eccessiva sui fian- 
chi 

Interpellare ROSSI MOTORI- 
DUTTORI 

Cuscinetti in avaria o mal lubri- 
ficati o difettosi 

Interpellare ROSSI MOTORI - 

DUTTORI 

Cuscinetti a rulli conici con 
gioco eccessivo 

Interpellare ROSSI MOTORI - 

DUTTORI 

Vibrazioni Controllare il fissaggio 

Perdita di 
lubrificante 
dagli anelli di 
tenuta 

Anello di tenuta con labbro di 
tenuta usurato, bachelizzato, 
danneggiato o montato erro - 
neamente 

Sostituire l'anello di tenuta 

Sede rotante danneggiata (ri- 

gatura, ruggine, ammaccattura, 
ecc.) 

Rigenerare la sede 

Posizionamento in forma co- 
struttiva diversa da quella pre- 
vista in targa 

Orientare correttamente il ri- 

duttore 

NOTA 
Quando si interpella ROSSI MOTORIDUTTORI, indicare: 
- tutti i dati di targa del riduttore o motoriduttore; 
- la natura e la durata dell'avaria; 
- quando e sotto quali condizioni l'avaria si è verificata. 

Prodotto Grand. Verniciatura interna Verniciatura 

(colore finale sempre 
blu RAL 5010) 

esterna 

Caratteristiche 

Note 

Vite 32 ... 81 

Assi paralleli 
e ortogonali 50 ... 100 

Coassiali 32 ... 41 

Polveri epossidiche 
(preverniciato) 

Polveri epossidiche 
(preverniciato) 

Resistente agli agenti atmo- 
sferici e aggressivi. 

Sovraverniciabilé solo dopo 
sgrassatura e carteggiatura. 

Le parti lavorate restano non 
verniciate; vengono protette 
con olio antiruggine facil- 
mente asportabile (prima di 
verniciarle, asportare il pro- 
tettivo). 

Vite 100 ... 250 

Coassiali 50 ... 81 

Fondo epossidico 
bicomponente 
(preverniciato) 

Fondo epossidico 
bicomponente 
(preverniciato) 

+ 
Vernice sintetica 

Buona resistenza agli agenti 
atmosferici e aggressivi. 

i lvent. Non resiste ai solventi. 

Sovraverniciabile con pro 
dotti sintetici monocompo 
nente (normalmente anche 
bicomponente). 

Parti lavorate verniciate solo 
con vernice vinilica. 

Assi paralleli 
e ortogonali 125 ... 631 

Coasslalt 100 ... 180 

Rinvii 160 ... 320 

Fondo 
monocomponente 
ai fosfati di zinco 
(preverniciato) 

Fondo monocomponente 
ai fosfati di zinco 
(preverniciato) 

Vernice sintetica 

La verniciatura interna non 
resiste agli oli sintetici a base 
di poliglicoli (si può impie- 
gare olio sintetico a base di 
polialfaolefine). 

Rinvii 80...125 
Pendolari - Vernice sintetica - 

7 
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Vite grand. 32 ... 50 

Vite grand. 32 ... 50 

fig. 4c) 

fig. 4e) 

Assi paralleli e ortogonali 
grand. 50 ... 125 

fig. 4a) 

Assi paralleli e ortogonali 
grand. 50 
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VAI 

Assi paralleli e ortogonali 
grand. 63 

Assi paralleli e ortogonali 
grand. 50 
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Assi paralleli e ortogonali 
grand. 63 

l'I I C 
11II' \\ \ 

Montaggio fig. 4a) e 
smontaggio fig. 4b) 

Fissaggio 
assiale 

Calettamento con 
linguetta e anelli di 
bloccaggio fig. 4e), 

con linguetta e 
bussola di 

bloccaggio fig. 4f) 

Assi paralleli e ortogonali 
grand. 140 ... 360 

!':21 

. lt 1= 
`\\\\\ 

Vite grand. 63 ... 161 

Vite grand. 200, 250 

fig. 4b) 

Assi paralleli e ortogonali 
grand. 64 ... 160 
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-= il': ._r------- 
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. ' \\ tb 
fig. 4d) 

Vite grand. 63 ... 161 

Vite grand. 200, 250 

fig. 4g) 

Calettamento con unità di bloccaggio fig. 4g) 
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Assi paralleli e ortogonali 
grand. 180 ... 360 

Assi paralleli e ortogonali 
grand. 64 ... 160 

fig. 4f) 

Assi paralleli e ortogonali 
grand. 180 ... 360 

Assi paralleli e ortogonali 
grand. 400 ... 631 

\ \ a 

VI.0 825 

Tabella momenti di serraggio 

Grand. riduttori 
a vite 

32 40 50 - 63, 
64 

- 80, 
81 

100 125, 
126 

160 161 - 200 - 250 - - - - - - - - - 
Grand. riduttori 

paralleli e ortogonali 
- 50 - 63 64 80 - 100 125 140 - 160 180 200 225 250 280 320, 

321 

360 400, 
401 

450, 
451 

500, 
501 

560, 
561 

630, 
631 

M [daN m] 
2,9 3,5 4,3 4,3 4,3 5,1 5,3 9,2 17 21 21 34 43 66 83 135 166 257 315 ----- 

M [daN m] 
per unità di blocc. 

- 0,4 - 1,2 1,2 1,2 - 3 3 3 - 6 6 10 10 25 25 25 25 49 49 49 49 84 

Viti unità di blocc. 
UNI5737 -88 
classe 10.9 

- M5 - M6 M6 M6 - M8 M8 M8 - M10 M10 M12 M12 M16 M16 M16 M16 M20 M20 M20 M20 M24 

8 
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ROSSI MOTORIOUTTORI 

ROSSI GETRIEBEMOTOREN ROSSI GEARMOTORS 
GmbH DUSSELDORF - D Ltd. COVENTRY - GB 

Feldheider Strasse 56 
40699 ERKRATH 
5 02104 3 03 30 
Fax 02104 30 33 33 
info@rossigetriebemotoren.de 

Unit 8, Phoenix Park Estate 
Bayton Road, Exhall 
COVENTRY CV 7 9QN 

02 476 644646 
Fax 02 476 644535 
info @ rossigearmotors.co.uk 

MODENA - I 

VIA EMILIA OVEST 915/A - MODENA - I 

® C.P. 310 - 41100 MODENA 
e? 059 33 02 88 
Fax 059 82 77 74 
info CO rossimotoriduttori. it 
www.rossimotoriduttori.it 

ROSSI MOTOREOUCTEURS ROSSI MOTORREDUCTORES 
s.a.r.l. GONESSE - F S.L. BARCELONA - E 

4, Rue des Frères Montgolfier 
Zone Industrielle 
95500 GONESSE 
8 01 34 53 91 71 
Fax 01 34 53 81 07 
info@ rossimotoreducteurs.f r 

La Forja, 43 
08840 VILADECANS (Barcelona) 
frt93 6 37 72 48 
Fax 93 6 37 74 04 
info @ rossimotorreductores.es 

ROSSI GEARMOTORS 
AUSTRALIA Pty. Ltd. 

26 -28 Wittenberg Drive 
Canning Vale 6155 
PERTH, Western Australia 
It 08 94 55 73 99 
Fax 08 94 55 72 99 
Info@rossIgearmotors.com.au 

INSTALLATION AND MAINTENANCE INSTRUCTIONS UT. D 045 rev. 3 
GEAR REDUCERS AND GEARMOTORS 10-01/3 - 12 500 I GB 

Index 
1 - General safety instructions 9 6 - Lubrication 11 

2 - Operating conditions 9 6.1 - General 11 

6.2 - Lubrication table 12 
3 - How supplied 9 

7 - Commissioning 14 
3.1 - Receipt 9 
3.2 - Name plate 9 8 - Maintenance 14 
3.3 - Painting 10 8.1 - General 14 
3.4 - Protections and packing 10 8.2 - Coil 14 

4 - Storing 10 8.3 - Seal rings 14 
8.4 - Motor replacement 14 

5 - Installation 10 
9 - Sound levels 15 

5.1 - General 10 
5.2 - Fitting of components to shaft ends 11 10 - Troubles: causes and corrective actions 15 
5.3 - Shaft- mounting 11 

5.4 - Hollow low speed shaft 11 Painting table 15 

5.5 - Water cooling by coil 11 Table of tightening torques 16 
5.6 - Independent cooling unit 11 

1 - General safety instructions 
Gear reducers and gearmotors present dangerous parts because 
they may be: - live; - at temperature higher than 50 °C; 

- rotating during the operation; 
- eventually noisy (sound levels > 85 dB(A)). 

An incorrect installation, an improper use, the removing or discon- 
nection of protection devices, -the lack of inspections and mainte- 
nance, improper connections may cause severe personal injury or 
property damage. Therefore the component must be moved, in- 
stalled, commissioned, handled, controlled, serviced and repaired 
exclusively by responsible qualified personnel (definition to 
IEC 364). 

It is recommended to pay attention to all instructions of present 
handbook, all instructions relevant to the system, all existing safety 
laws and standards concerning correct installation. 

Components in non -standard design or with special executions or 
with constructive variations may differ in the details from the ones 
described here following and may require additional information. 

For any clarification and /or additional information consult ROSSI 
MOTORIDUTTORI and specify all name plate data. 

Gear reducers and gearmotors of present handbook are normally 
suitable for installations in industrial areas: additional protection 
measures, if necessary for different employs, must be adopted and 
assured by the person responsible for the installation. 

IMPORTANT: the components supplied by ROSSI MOTORIDUTTORI 
must be incorporated into machinery and should not be commis- 
sioned before the machinery in which the components have 
been incorporated conforms to: 
- Machinery directive 98/37 /EEC; in particular, possible safety 

guards for shaft ends not being used and for eventually 
accessible fan cover passages (or other) are the Buyer's 
responsibility; - «Electromagnetic compatibility (EMC)» directive 89/336/EEC 
and subsequent updatings. 

For the installation, use and maintenance of the electric motor 
(standard, brake or non -standard motor) or of the possible motor - 
variator and /or the electric supply device (frequency converter, 
soft -start, etc.) consult the attached specific documentation. If 
necessary, require it. 

When operating on gear reducer (gearmotor) or on components 
connected to it the machine must be at rest: disconnect motor 
(including auxiliary equipments) from power supply, gear reducer 
from load, be sure that safety systems are on against any acciden- 
tal starting and, if necessary, pre- arrange mechanical locking 
devices (to be removed before commissioning). 

If deviations from normal operation occur (temperature increase, 
unusual noise, etc.) immediately switch off the machine. 

The products relevant to this handbook correspond to the technical 
level reached at the moment the handbook is printed. ROSSI MO- 
TORIDUTTORI reserves the right to introduce, without notice, the 
necessary changes for the increase of product performances. 

The paragraphs marked with present symbol contain dis- 
positions to be strictly respected in order to assure perso- 
nal safety and to avoid any heavy damages to the 
machine or to the system (e.g.: works on live parts, on lif- 

ting machines, etc.) the responsible for the installation or mainte- 
nance must scrupulously follow all Instructions contained In 
present handbook. 

2 - Operating conditions 
Gear reducers are designed for industrial applications according to 
name plate data, at ambient temperature 0 _ +40 °C (with peaks at 
-10 °C and +50 °C), maximum altitude 1 000 m. 

Not allowed running conditions: application in aggressive environ- 
ments having explosion danger, etc. Ambient conditions must corn- 
ply with specifications stated on name plate. 

3 - How supplied 
3.1 - Receipt 
At receipt verify that the unit corresponds to the one ordered and 
has not been damaged during the transport, in case of damages, 
report them immediately to the courier. 

Avoid commissioning gear reducers and gearmotors, that are even 
if slightly damaged. 

3.2 - Name plate 
Every gear reducer presents a name plate in anodised aluminium 
containing main technical information relevant to operating and con- 
structive specifications and defining, according to contractual 
agreements, the application limits (see fig. 1); the name plate must 
not be removed and must be kept integral and readable. All name 
plate data must be specified on eventual spare part orders. 

OP 9 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 194 of 578



Designation (see 
table on the right) faR 
Non- standard executions.E 

Motor power 

Gearmotor 
output speed 

Gear reducer 
nominal power 

Pl 

n2 

®® ROSSI MOTORIDOTTORI 
te S.p.A. MODENA - Made In Italy 

IOIQ) 

PN (1400 udr kwI0I 

Two months and year 
of manufacture 

Mounting position (when 
differing from IM B3 or 85) / I Gearmotor 
service factor 

Transmission 
ratio 

0 Flange - motor 
shaft 

Designation 

Product 
Machine Train of gears Size Design 

R, MR V, IV, 2N 32 ... 250 UO ... Worm 

R, MR 21, 31 32 ... 180 FC ..., PC ..., UC ... Coaxial 

R, MR I, 21, 31, 41 50 ... 631 UP ... Parallel shafts 

R, MR CI, ICI, C21, C31 50 ... 631 UO ... Right angle shafts 

R C 80 _320 PO ..., FO ... Right angle shafts 

R 21 85 ... 250 OP Shaft mounted 

Fig. 1 (for more information, see ROSSI MOTORIDUTTORI technical catalogues; consult us). 

3.3 - Painting 
Products are painted according to the painting table shown on page 15. 

3.4 - Protections and packing 
Overhanging free shaft ends and hollow shafts are treated with pro- 
tective anti -rust long life oil and protected with a plastic (polyethyl- 
ene) cap (only up to D s 48 mm for overhanging shafts, D 110 mm 
for hollow shafts). All internal parts are protected with protective anti - 
rust oil. 

Unless otherwise agreed in the order, products are adequately 
packed: on pallet, protected with a polyethylene film, wound with ad- 
hesive tape and strap (bigger sizes); in carton pallet, wound with ad- 
hesive tape and strap (smaller sizes); in carton boxes wound with 
tape (for small dimensions and quantities). If necessary, gear reduc- 
ers are conveniently separated by means of anti -shock foam cells or 
of filling cardboard. 
Do not stock packed products on top of each other. 

4 - Storing 
Surroundings should be sufficiently clean, dry and free from ex- 
cessive vibrations (ve s 0,2 mm /s) to avoid damage to bearings (ex- 
cessive vibration should also guarded during transit, even if within 
wider range) and ambient storage temperature should be 0 _ 40 °C: 
peaks of 10 °C above and below are acceptable. 
The gear reducers filled with oil must be positioned according to the 
mounting position mentioned on the order during transport and stor- 
age. 
Every six months rotate the shafts (some revolutions are sufficient) to 
prevent damage to bearings and seal rings. 

Assuming normal surroundings and the provision of adequate pro- 
tection during transit, the unit is protected for storage up to 1 year. 

For a 2 year storing period in normal surroundings it is necessary to 
-pay ättentiön also to following instructions: - generously grease the sealings, the shafts and the unpainted 

machined surfaces, if any, and periodically control conservation 
state of the protective anti -rust oil; - for gear reducers and gearmotors supplied without oil: insert anti - 
condensation pastilles into the gear reducers to be replaced befo- 
re due date and remove them before commissioning (as alternati- 
ve completely fill the gear reducers with lubrication oil and the 
specified level before commissioning). 

For storages longer than 2 years or in aggressive surroundings or 
outdoors, consult ROSSI MOTORIDUTTORI. 

5 - Installation 
5.1 - General 
Be sure that the structure on which gear reducer or gearmotor is fit- 
ted is plane, levelled and sufficiently dimensioned in order to assure 
fitting stability and vibration absence (vibration speed va, , 3,5 mm /s 
for PN _ 15 kW and v 1, , 4,5 mm /s for PN > 15 kW are acceptable), 
keeping in mind all transmitted forces due to the masses, to the 
torque, to the radial and axial loads. 

For the dimensions of fixing screws of gear reducer feet and the 
depth of tapped holes consult the ROSSI MOTORIDUTTORI techni- 
cal catalogues. 
Carefully select the length of fixing screws when using tapped holes 
for gear reducer fitting, in order to assure a sufficient meshing thread 
length for the correct gear reducer fitting to the machine without 
breaking down the threading seat. 
Before the installation, verify that: - there were no damages during the storing or the transport; 
- design is suitable to the environment (temperature, atmosphere, 

etc.); 
- electrical connection (power supply, etc.) corresponds to motor 

name plate data; 

- used mounting position corresponds to the one stated in name 
plate. 

10 GP 

Attention! When lifting and transporting the gear reducer 
or gearmotor use through holes or tapped holes of the 
gear reducer casing; be sure that load is properly balan- 
ced and provide lifting systems, and cables of adequate 

section. If necessary, gear reducer and gearmotor masses are sta- 
ted in ROSSI MOTORIDUTTORI technical catalogues. 

Do not use motor eyebolts when lifting the gearmotors. 

Position the gear reducer or gearmotor so as to allow a free passage 
of air for cooling both gear reducer and motor (especially at their fan 
side). 

Avoid: any obstruction to the air flow; heat sources near the gear re- 
ducer that might affect the temperature of cooling air and of gear re- 
ducer (for radiation); insufficient air recycle and applications hinder- 
ing the steady dissipation of heat. 

Mount the gear reducer or gearmotor so as not to receive vibrations. 

Mating surfaces (of gear reducer and machine) must be clean and 
sufficiently rough to provide a good friction coefficient: remove by a 
scraper or solvent the eventual paint of gear reducer coupling sur- 
faces. 

When external loads are present use pins or locking blocks, if ne- 
cessary. 

When fitting . gear reducer and machine and /or gear reducer and 
eventual flange B5 it is recommended to use locking adhesives 
such as LOCTITE on the fastening screws (also on flange mating sur- 
faces). 

Before wiring -up the gearmotor make sure that motor voltage corre- 
sponds to input voltage. If direction of rotation is not as desired, 
invert two phases at the terminals. 

Star -delta starting should be adopted for no -load starting (or with a 
very small load) and for smooth starts, low starting current and li- 
mited stresses, if requested. 

If overloads are imposed for long periods or if shocks or danger of 
jamming are envisaged, then motor -protection, electronic torque li- 
miters, fluid couplings, safety couplings, control units or other simi- 
lar devices should be fitted. 

Where duty cycles involve a high number of on -load starts, it is 
advisable to utilise thermal probes for motor protection (fitted on 
the wiring); magnetothermic breaker is unsuitable since its threshold 
must be set higher than the motor nominal current of rating. 

Use varistors to limit voltage peaks due to contactors. 

When gear reducer is equipped with a backstop device)), provide a 
protection system where a backstop device breaking could cause 
personal injury or property damage. 

Attention! Bearing life and good shaft and coupling running 
depend on alignment precision between the shafts. Carefully 
align the gear reducer with the motor and the driven machine (with 
the aid of shims if need be, for gear reducers size , 400 use level 
tapped holes), interposing flexible couplings whenever possible. 

Whenever a leakage of lubricant could cause heavy damages, 
increase the frequency of inspections and /or envisage appropriate 
control devices (e.g.: remote level gauge, lubricant for food indu- 
stry, etc.). 

In polluting surroundings, take suitable precautions against lubri- 
cant contamination through seal rings or other. 

For outdoor installation or in a hostile environment, protect the gear 
reducer or gearmotor with an anticorrosion paint; added protection 
may be afforded by applying water -proof grease (especiá(jy- 
around the rotary seating of seal rings and at shaft end accès:_ 
points). 

1) The presence on gear reducer of backstop device is stated by the arrow near the low 
speed shaft, indicating the free rotation, excluding shaft mounted gear reducers where 
B or C designs are stated (see ROSSI MOTORIDUTTORI technical catalogues). 
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Gear reducers and gearmotors should be protected whenever pos- 
sible and by appropriate means from solar radiation and extremes 
of weather; weather protection becomes essential when high or 
low speed shafts are vertically disposed or when the motor is 
installed vertical with fan uppermost. 
For ambient temperature greater than 40 °C or less than 0 °C, con- 
sult ROSSI MOTORIDUTTORI. 

5.2 - Fitting of components to shaft ends 
It is recommended that the holes of parts keyed onto shaft ends 
should be machined to H7 tolerance; for high speed shaft ends hav- 
ing D , 55 mm, tolerance G7 is permissible provided that the load 
is uniform and light; for low speed shaft end having D s 180 mm, 
tolerance must be K7 if load is not uniform and light. 

Before mounting, thoroughly clean mating surfaces and lubricate 
against seizure and fretting corrosion. 
Attention! Installing and removal operations should be carried out 
with the aid of Jacking screws and pullers using the tapped hole 
at the shaft butt-end (see table in fig. 2) taking care to avoid impacts 
and shocks which may irremediably damage the bearings, the 
circlips or other parts, for H7 /m6 and K7 /j6 fits it is advisable that 
the part to be keyed is preheated to a temperature of 80 - 100 °C. 

Shaft ends 

D 
0 

d 
0 

11 M 5 
14 = 19 M 6 
24 _ 28 M 8 

30 = 38 M 10 
42 = 55 M 12 
60 = 75 M 16 

80 = 95 M 20 
100 = 110 M 24 
125 = 140 M 30 
160=210 M36 
240 = 320 M 45 

The couplings having a tip speed on external diameter up to 20 m/s 
must be statically balanced; for higher tip speeds they must be 
dynamically balanced. 

Where the transmission link between gear reducer and machine or 
motor generates shaft end loads, (see fig. 3), ensure that: 
- loads do not rise above catalogue values; - transmission overhang is kept to a minimum; ' - gear -type transmissions must guarantee a minimum of backlash 

on all mating flanks; - drive -chains should not be tensioned (if necessary - alternating 
loads and /or motion - foresee suitable chain tighteners); - drive -belts should not be over -tensioned. 

Incorrect Incorrect 

Fg. 3 

Correct 

5.3 - Shaft- mounting 
When shaft mounted, the gear reducer must be supported both axial- 
ly and radially (also for mounting positions B3 ... B8) by the machine 
shaft end, as well as anchored against rotation only, by means of a 
reaction having freedom of axial movement and sufficient clear- 
ance In its couplings to permit minor oscillations always in evidence 
without provoking dangerous overloading on the gear reducer. 
Lubricate with proper products the hinges and the parts subject to 
sliding; when mounting the screws it is- recommended to apply lock- 
ing adhesives type LOCTITE 601. : 

For the mounting of the "kit using reaction disc springs" (sizes --.125 
parallel shafts) use the tapped butt end hole on the shaft end of the 
driven machine and the flat machined chamfered ,surface for com- 
pressing and fitting the disc springs into the reaction recess. 
Concerning the reaction system, follow the project indications sta- 
ted in the technical catalogues ROSSI MOTORIDUTTORI. When- 
ever personal injury or property damage may occur, foresee ade- 
quate supplementary protection devices against: 
- rotation or unthreading of the gear reducer from shaft end of dri -ven 

machine following to accidental breakage of the reaction arrange- 
ment; - accidental breakage of shaft end of driven machine. 

5.4 - Hollow low speed shaft 
For machine shaft ends onto which the hollow shafts of gear reduc- 
ers are to be keyed, h6, j6, and k6 tolerances are recommended, 
according to requirements. 

Important! The shoulder diameter of the shaft end of the driven 
machine abutting with the gear reducer must be at least 1,18 - 1,25 
times the internal diameter of hollow shaft. For other data on 
machine shaft end, in case of standard hollow low speed shaft, 
stepped shaft, with locking rings or bush, with shrink disc see 
ROSSI MOTORIDUTTORI technical catalogues. 

When installing and removing gear reducers with hollow low 
speed shaft incorporating a circlip groove - whether with keyway 
or shrink disc - proceed as per fig. 4a and 4b, respectively, on 
page 16. 

In order to remove the hol- 
low low speed shaft of the 
parallel and right angle 
shaft gear reducers (this is 
the first operation to per- 
form when disassembling 
the gear reducer) turn the 
shaft until the keyway is fac- 
ing the intermediate shaft 
as indicated in fig. 5 and tfT.0 322 

push the shaft from the ref- opposite side to groove 

erence groove side (Cif- Fig. 5 

cumferencial keyway on shaft shoulder). 

The system shown in fig. 4c and 4d, page 16, is good for axial fas- 
tening; when the shaft end of the driven machine has no shoulder 
(as in the lower half of the drawing) a spacer may be located 
between the circlip and the shaft end itself. Parts in contact with the 
circlip must have sharp edges. 

The use of locking rings (fig. 4e, page 16) or locking bush (fig. 4f 
page 16),will permit easier and more accurate installing and remov- 
ing and eliminate backlash between the key and keyway. 

The locking rings or bush are fitted after mounting and after having 
carefully degreased the coupling surfaces. Do not use molybdenum 
bisulphide or equivalent lubricant for the lubrication of the parts in 
contact. When tightening the bolt, we recommend the use of a lock- 
ing adhesive LOCTITE 601. 

Respect the tightening torques stated in the table on page 16. 

In casé of axial fastening with locking rings or bush - especially 
when having heavy duty cycles, with frequent reversals - verify, 
after some hours of running, the bolt tightening torque and eventu- 
ally apply the locking adhesive again. 

Attention! For vertical ceiling -type mounting and only 
for gear reducers equipped with locking rings or bush, 
gear reducer support is due only to friction, for this reason 
it is advisable to provide it with a fastening system. 

When fitting with shrink disc (fig. 4g, page 16) proceed as follows: 

- carefully degrease the surfaces of hollow shaft and shaft end of 
driven machine to be fitted; 

- mount the gear reducer onto the shaft end of driven machine fol- 
lowing the method indicated in fig. 4a, page 16; 

- gradually and uniformly tighten the screws of shrink disc by a con- 
tinuous sequence (not crossing) and during several phases up to 
a torque stated in the table on page 16; 

- at operation end verify the screw torque by means of a dynamo - 
metric key (flat, when it is mounted onto machine end). 

5.5 - Water cooling by coil 
Water fed into the system must: 

- be not too hard; 

- be at max temperature 20 °C; 

- flow at 10 ± 20 dm3 /min; 
- have a pressure 0,2 - 0,4 MPa (2 _ 4 bar). 

Where ambient temperature may be less than 0 °C, make provision 
for water drain and compressed air inlet, so as to be able to empty 
out the coil completely and avoid freezing up. 

When risking high input pressure peaks, install a safety valve set to 
a proper operating threshold. 

5.6 - Independent cooling unit 
See specific documentation supplied together with the unit. 

groove side S 

6 - Lubrication 
6.1 - General 
Depending on type and size, gear reducers and gearmotors may be 
grease -lubricated and supplied FILLED WITH GREASE, or (synthetic 
or mineral) oil- lubricated and supplied FILLED WITH OIL or WITHOUT 
OIL depending on type and size (see ch. 6.2). When supplying 
WITHOUT OIL, the filling up to specified level (normally stated by 
means of transparent level plug) is Buyer's responsibility. 

Every gear reducer has a lubrication plate. 

Concerning lubricant type and quantity, gear reducer type, how sup- 
plied, plugs, filling instructions, oil- change interval, etc. see lubrica- 
tion table (6.2). 
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6.2 - Lubrication table 

Product How supplied* and plugs Directions for first filling 

FILLED WITH 
SYNTHETIC OIL 

AGIP Blasia S 320, KLÜBER 
Klübersynth GH 6 -320, 

MOBIL Glygoyle HE 320, SHELL 
Tivela WB /SD 

Worm 
sizes 32 ... 81 Worm speed , 280 min'' 

KLÜBER Klübersynth GH 6 -680, 
MOBIL Glygoyle HE 680 

Filler /drain plug 
2 filler /drain plugs for sizes 80, 81 

WITHOUT OIL ISO viscosity grade [cSt] 
(except different statement on 

lubrication name plate) 
Before putting into 
service, fill to speci- 
tied level with syn- 
thetic oil (AGIP Bla- 

Worm s peed 
min' 

100 

Ambient temperature 
Gear reducer 

125 ..161 

0 - 40 °C2) 

size 

200, 250 

Worm 

sia S, ARAL Degol 
GS, BP- Energol SG- 

B311, V5, V6 86, B7, B8 B31), V5, V61 B6, B7, 88 

sizes 100 ... 250 XP, MOBIL Glygoyle 
HE, SHELL Tivela oil 

2 800 - 1 40031 

1 400 - 710 3) 
320 
320 

320 
320 

220 
320 

220 
I 220 

... , KLÜBER Klüber- 710 - 3553) 460 460 460 I 320 
synth GH6 ...) having 355 _ 18031 680 680 I 460 460 
the ISO viscosity 
grade given in the 

< 180 680 680 680 

1) Not stated on the name plate. table. 
Filler plug with valve, 2) Peaks of 10 °C above and 10 °C (20 °C for 4 460 cSt) below the ambient tern - 

drain and level plug perature range are acceptable. 
3) For these speeds we advise to replace oil after running -in. 

FILLED WITH 
SYNTHETIC GREASE 

Coaxial 
sizes 32 ... 41 

SHELL Tivela Compound A 
IP Telesia Compound A 

MOBIL Glygoyle Grease 00 
Right angle shaft 
sizes 80 ... 125 

Filler /drain plug 
(only for coaxial) 

FILLED WITH 
SYNTHETIC OIL 

KLÜBER Klübersynth GH 6 -220, 
MOBIL Glygoyle 30 

Coaxial 
sizes 50 ... 81 

Parallel and 
right angle shaft 
sizes 50 ... 80 

Filler /drain plug 
2 filler /drain plugs for sizes 80, 81 

WITHOUT OIL ** Before putting into service, ISO viscosity grade [cSt] 
(except different statement fill to specified level with 

Coaxial on lubrication name plate) mineral oil (AGIP Blasia, Speed n2 Ambient temperature') [ °C] 

sizes 100 ... 180 ARAL Degol BG, BP -En- min-' mineral oil synthetic oil 
ergol GR -XP, ESSO Spartan Right 

Parallel and EP, IP Mellana oil, MOBIL angle shaft Others 0 _ 20 10 - 40 0 - 40 
right angle shaft Mobilgear 600, SHELL 

sizes 100 ... 631 Omala, TEXACO Meropa, 
TOTAL Carter EP) or poly- 

> 710 
710 _ 280 

> 224 
224 - 22,4 

150 
150 

150 
220 

150 
220 

Right angle shaft glycol ** synthetic oli 280 - 90 22,4= 5,6 220 320 320 

sizes 160 ... 320 (KLÜBER Klübersynth GH6 < 90 < 5,6 320 460 460 
..., MOBIL Glygoyle, SHELL 

1) Peaks of 10 °C (20 °C) below and 10 °C above the ambient temeperature 
Shaft mounted Filler plug with valve 

(with breathing for shaft 
Tivela oil) or potyalphaole- range are acceptable. 
fines ** synthetic oil (AGIP 

g 

mounted gear reducers), Blasia SX, CASTROL Tribol 1510, ELF Reductelf SYNTHESE, ESSO Spartan SEP, KLÜBER Klüber- 
drain and level plugs synth EG4, MOBIL SHC) having the ISO viscosity grade given in the table. 

'Independently- lubricated bearings, motor -bearings, backstop device fitted to motor: 
lubrication is «for life= (except some cases of motors in which relubrication device is adopted). Should there be either a possibility of the grease 
becoming contaminated, or a particular type of duty- cycle, it is good policy to check on the state of the grease (between one change and the next, 
or every year or 2 years) and remove and replace grease in independently -lubricated bearings (every change or every other change, or every 2 or 
4 years). Bearings should be filled with ESSO BEACON 3 bearing -grease for ball bearings, KLÜBER STABURAGS NBU 8 EP for roller bearings 
and ESSO BEACON 2 for backstop device. 
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Oil- change Interval and lubricant quantity 

Oil quantity [I] for worm gear reducers sizes 32 ... 81 
For the other sizes the quantity is given by the level stated by the proper plug. 

Size B311, V5, 
V6 

RV,MRV 
B6, B7 B811 

RIV,MR 
B311, V5, 

V6 
B6, B7 

V 
B81t 8311 . 

MR 
B6, B7 

21V 
B811 V5, V6 

32 
40 
50 
63, 64 
80, 81 

0,16 
0,26 
0,4 

0,8 
1,3 

0,2 
0,35 
0,6 

1,15 
2,2 

0,16 
0,26 
0,4 

0,8 
1,7 

0,2 
0,32 
0,5 
1 

1,5 

0,25 
0,4 
0,7 

1,3 
2,5 

0,2 
0,32 
0,5 

1 

2 

- 
0,42 
0,6 

1,2 
1,7 

- 
0,5 
0,8 

1,55 
2,8 

- 
0,42 
0,6 
1,2 
2,3 

- 
0,42 
0,6 

1,2 
1,8 

1) Not sta ed on name plate (B8, only sizes 32 ... 64). 
Ambient temperature 0 + +40 °C with peaks up to -20 °C and +50 °C. 

An overall guide to oil- change Interval is given in the table, and assumes pollution -free 
surroundings. Where heavy overloads are present, halve the values. 

Apart from running hours, replace or regenerate the oil each 5 _ 8 years according to size, 
running and environmental conditions. 

Oil 
temperature [ °C] 

Oil- change 
interval [h] 

, 65 
65 = 80 
80 - 95 
95 _ 110 

18 000 
12 500 

9 000 

6 300 

Grease quantity [kg] for coaxial gear reducers 

Grand. 
R21 

B31t, B6, B7, B8 
MR2,31 

V5, V6 B511 V1, V3 
Lubrication for life. (assuming external pollution -free environment). 

32 
40, 41 

0,14 
0,26 

0,25 
0,47 

0,1 
0,19 

0,18 
0,35 

) Non stated on name plate 
Ambient temperature 0 + +40 °C with peaks up to -20 °C and +50 °C. 

Lubrication .for life. (assuming external pollution -free environment). Oi quantity [I] for sizes 50 ... 81 

Coaxial 
size 

R21,31 

B3't 

MR 

B6,_BT 
B8, V6 

21, 31 

V5 
Parallel 

size 
,1 B3 r 

B8 

R I 

B7 86 
V5, V6 

B3'1 ' 
B8 

R 21, MR 

B621 

21 

B7 
V5, V6 

B3't, 
B8 

R 31, MR 

B6 

31 

B7, 
a V5 ), V6 

B3' >, 

B8 

MR 

B6 

41 

87, 
V6 

V5 at 

50, 51 
63, 64 
80, 81 

0,tî 
1,6 
3,1 

1,1 
2,2 
4,3 

1,4 
2,8 
5,5 

50 
63,64 
80 

- 
0,7 
1,2 

- 
0,8 
1,5 

- 
1 

1,9 

0,6 
0,9 
1,5 

0,9 
1,4 
2,7 

0,8 
1,2 
2,3 

0,7 
1 

1,7 

1,05 
1,5 
2,9 

0,9 
1,3 
2,5 

- 
1,1 

1,9 

- 
1,8 
3,2 

- 
1,4 
2,7 

- 
1,3 
2,5 

1) Not stated on name plate. 
2) Values valid for R 21; for MR 21 the values are 

respectively: 0,8; 12; 2,3. 
3) The first reduction stage (the first two for 41) is lu- 

bricated with grease for life. 
Ambient temperature 0 + +40 °C with peaks up to 

Right 
le angle 

size 

R 

8311 
B6, B7 

Cl, MR CI 

B8 
V5 
V6 

8311 

B7 

R ICI, 

B6 

MR ICI 

B8 
' 

V5 
V6 

B3'1 
B7 ' 

MR 

B6 

C3l 

B8 
V5 

' V6 

-20 °C and +50 °C. 50 
63, 64 
80 . 

0,4 
0,8 
1,3 

0,6 
1 

2 

0,45 
0,95 
1,8 

0,45 
1 

1,6 

0,8 
1,6 
2,7 

0,65 
1,2 
2,2 

0,5 
1,15 
2 

0,5 
1,2 
1,9 

0,9 
1,8 
3 

0,7 
1,4 
2,5 

0,55 
1,35 
2,3 

An overall guide to oil- change interval is given in the table, and assumes 
pollution -free surroundings. Where heavy overloads are present, halve the 
values. 

Oil 
temperature [ °C] 

Oil- change 
mineral oil 

interval [h] 

synthetic oil 

Apart from running hours: - replace mineral oil each 3 years; - replace or regenerate synthetic oil each 5 -8 years according to gear 
reducer size, running and environmental conditions. 

, 65 
65 + 80 
80 + 95 

95 ± 110 ') 

8 000 
4 000 
2 000 

- 

25 000 
18 000 
12 500 

9 000 

The oil quantity is given by the level stated by the proper plug. 1) values admissible only for parallel, right angle shaft gear reducers (cat. G 
and L) an for non-continuous duties. 

Identification through specific lubrication name plate. 
Lubrication with synthetic oil (polyglycol basis must be with special internal painting; polyalphaolefines basis is advisable for sizes 200 and obligatory for sizes 400). It is always 
recommended, particularly for: high speed gear reducers, increase of oil- change interval (long life.), increase of the ambient temperature range, increase of the thermal power or 
decrease of oil temperature. 

OP 13 
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Be sure that for gear reducers and gearmotors size a 100, the filler 
plug is provided with a valve (symbol -G-); otherwise, replace it 
with the one normally supplied with. 
When gear reducer or gearmotor is provided with a spiiway plug 
(red colour) fill after unscrewing a.m. plug in order to check the 
obtained level by oil outlet. 
When gear reducer or gearmotor is provided with a level plug with 
rod, fill with oil up to specified level on rod. 
When gear reducer or gearmotor is supplied with a level plug (size 
,100), necessary lubricant quantity is that which reaches a.m. level 
(gear reducer at rest) and not the approximate quantity given on the 
catalogue. 
Usually bearings are automatically and continuously lubricated 
(bathed, splashed, through pipes or by a pump) utilising the main 
gear reducer lubricant. The same applies for backstop devices, 
when fitted to gear reducers. 
In certain gear reducers in vertical mounting positions V1, V3, V5 
and V6, and right -angle shaft gear reducers in horizontal positions 
B3, B6 and B51 (though not gearmotors in this case, for which the 
above indications hold good) upper bearings are independently 
lubricated with a special grease «for life», assuming pollution -free 
surroundings. The same applies for motor bearings (except some 
cases in which relubrication device is adopted) and backstop 
devices when fitted to motors: 

Always be sure that the gear reducer is located as per the mounting 
position ordered, which appears on the name plate. When no indi- 
cation is given, the gear reducer may be used in horizontal moun- 
ting position B3 or B5 (B3, B8, worm gear reducers size , 64), or 
vertical position V1 (in the case of right angle shaft gear reducers in 
the design incorporating flange FO1...). 
Combined gear reducer units. Lubrication remains independent, 
thus data relative to each single gear reducer hold good. 

7 - Commissioning 
Carry out an overall check, making particularly sure that the gear 
reducer is filled with lubricant. 
Where star -delta starting is being used, input voltage must match 
the motor lower voltage (0 connection). 
For asynchronous three -phase motor, if the direction of rotation is not 
as desired, invert two phases at the terminals. 
Before running gear reducers fitted with backstop device, make 
sure that the direction of rotation in machine, gear reducer and 
motor all correspond correctly. 

Attention! One or more startings in the false direction, 
even if short, could irremediably damage the backstop 
device, the coupling seats and /or the electric motor. 

A running -in period is advisable: - of approx. 400 - 1 600 h for gear reducers with worm gear pairs 
in order to -reach maximum efficiency;-- - of approx. 200 _ 400 h for gear reducers with bevel and /or cylin- 
drical gear pairs in order to reach maximum functionality. 

The temperature of both gear reducer and lubricant may well rise 
beyond normal values during running -in. After the running -in period 
it may be necessary to verify the gear reducer fixing bolt tightness. 
Note: worm gear reducer efficiency is lower in the first running 
hours (about 50) and at every cold starting (efficiency will be better 
with oil temperature increasing). For further information consult 
ROSSI MOTORIDUTTORI technical catalogues. 

8 - Maintenance 
8.1 - General 
At machine rest, verify at regular intervals (more or less frequently 
according to environment and use): 
a) all external surfaces are clean and air passages to the gear 

reducer or gearmotor are free, in order that cooling remains fully 
effective; 

b) normal running conditions 
- oil level and deterioration degree (check with cold gear reduc- 

er at rest); 
- noise level; 
- vibrations; 
- sealings; - correct fastening screws tightening; - etc. 

14 GP 

Attention! After a running period, gear reducer (exclu- 
ding the shaft mounted gear reducers) is subject to a light 
internal overpression which may cause burning liquid dis- 
charge. Therefore, before loosening whichever plug wait 

until gear reducer has become cold; if not possible, take the neces- 
sary protection measures against burning due to warm oil contact. 
In all cases, always proceed with great care. 
Maximum oil temperatures indicated in lubrication table (see ch.6.2) 
do not represent a hindrance to the gear reducer regular running. 

During the oil change, after having unscrewed also the filler plug i 

order to improve the discharge, it is recommended to clean inter- 
nally the gear reducer casing using the same oil type suitable for the 
running. For the next filling use a 60 oil filter. 

When dismounting the cap (whenever gear reducers are provided 
with), reset the sealing with adhesive on cleaned and degreased 
mating surfaces. 

8.2 - Coll 
In case of long non -running periods at ambient temperatures lower 
than 0 °C, the coil should be emptied out using compressed air to 
blast out all the coolant, so as to avoid freezing -up which would 
cause the coil to break. 

8.3 - Seal rings 
Duration depends on several factors such as dragging speed, tem- 
perature, ambient conditions, etc.; as a rough guide it can vary from 
3 150 to 25 000 h. 

8.4 - Motor replacement 
Since gearmotors are realised with standardised motor, motor re- 
placement - in case of failure - is extremely easy. Simply observe 
the following instructions: 
- be sure that the mating surfaces are machined under accuracy 

rating (UNEL 13501 -69; DIN 42955); - clean surfaces to be fitted thoroughly; 
- check and, if necessary, lower the parallel key so as to leave a 

clearance of 0,1 - 0,2 mm between its top and the bottom of the 
keyway of the hole. If shaft keyway is without shoulder, lock the 
key with a pin. 

When the motor shaft end is keyed direct to worm or to cylindrical or 
bevel pinion (gearmotors: worm MR V, parallel shaft MR 31 size 140 

360 and MR 21, right angle shaft MR CI and MR C21); 

- check that the fit -tolerance (push -fit) between hole and shaft end 
is G7 /j6 for D < 28 mm, F7 /k6 for D , 38 mm; 

- lubricate surfaces to be fitted against fretting corrosion. 
When a cylindrical pinion is keyed onto the motor shaft end (gear - 
motors: worm MR IV, parallel shaft MR 31 sizes 50...125, 41, right 
angle shaft MR ICI, C31, coaxial): - in case of gear reducer (sizes 40...81), execution «square flange 

for servomotors., before removing the motor, loose the hub clamp 
through the proper opening on the top of the square flange; 

-check that the fit -tolerance (standard locking) between hole and 
shaft end is K6 /j6 for. D , 28 mm, and J6 /k6 for D ' 38 mm; key 
length should be at least 0,9 pinion width; 

- make sure that the motors have bearing location and overhang 
(distance S) as shown in the table; 

Motor 
size 

Min dynamic 
daN 

Front 

load capacity 

Rear 

Max dimension 
'S' mm 

63 450 335 16 
71 630 475 18 
80 900 670 20 

90 1 320 1 000 22,5 
100 2 000 1 500 25 
112 2 500 1 900 28 

132 3 550 2 650 33,5 
160 4 750 3 350 37,5 
180 6 300 4 500 40 

200 8 000 5 600 45 
225 10 000 7 100 47,5 
250 12 500 9 000 53 

280 16 000 11 200 56 

1 
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- locate the spacer (with adhesive, check that between keyway 
and motor shaft shoulder there is a grounded cylindrical part of at 
least 1,5 mm) and pinion on the motor (pinion pre- heated to 80 
100 °C) locking the entire assembly by means of a bolt to the butt- 
end or hub clamp; 

- grease the pinion teeth, the sealing ring rotary seating and the 
ring itself, and assemble carefully. 

gear reducer 

All ....iiii. 

N niüRU/////.` r %/L 1f11 
groove for pulling tl 
pinion 

9 - Sound levels 
Most of the ROSSI MOTORI- 
DUTTORI product range is cha- 
racterised by sound pressure 
levels LpA (mean value of mea- 
surement, assuming nominal 
load and input speed n, = 
1 400 min -1, at 1 m from exter- 
nal profile of gear reducer 
standing in free field on a 
reflecting surface, according to 
draft proposal ISO /CD 8579) 
lower or equal to 85 dB(A). 
The table indicates the pro- 
ducts which can exceed a.m. 
threshold. For further informa- 
tion about sound levels of every 
single product see ROSSI MO- 
TORIDUTTORI technical cata- 
logues. 

Painting table 

motor 

Machine/Train of gears M Size 

Parallel shaft R I s 3,15 ,160 

;4 ,200 

R21 all 2320 

R 31 all , 400 

R41 -. 160 ,500 

a 200 a 630 

Right angle shaft R Cl all a 320 

RC2I s63 %400 

71 , 500 

R C31 all , 630 

Right angle shaft R C 1 a 250 

10 - Troubles: causes and corrective actions 

Trouble Possible causes Corrective actions 

Excèssive 
temperature 
(in continuous 
duty or of 
bearings) 

Inadequate lubrication: 

_ excessive or insufficient oil 
quantity; 

- unsuitable lubricant (different 
type, too viscous, exhau- 
sted, etc.) 

-too tightened taper roller 
bearings 

- worm gear reducer with ex- 
cessive load during running - 
in 

- excessive ambient tempe- 
rature 

Check: 

- oil level 

- lubricant type and /or state 

Consult ROSSI MOTORIDUT- 
TORI 

Reduce the load 

Increase the cooling or correct 
the ambient temperature 

Obstructed suction openings 
of fan cover 

Clean the fan cover 

Inefficiency of eventual auxilia- 
Ty bearing lubrication system 

Check the pump and the pipes 

Bearing failure, defect or bad 
lubrication 

Consult ROSSI MOTORIDUT- 
TORI 

Inefficient or out of service oil 

cooling system: obstructed 
filter, insufficient oil (exchanger) 
or water (coil) flow rate, pump 
out of service, etc. 

Check the pump, the pipes, the 
oil filter and safety devices effi- 
ciency (manostats, thermo- 
stats, etc.) 

Anomalous 
noise 

One or more teeth with: - dents or spallings - excessive flanks roughness 
Consult ROSSI MOTORIDUT- 
TORI 

Bearings failure, defect or bad 
lubrication 

Consult ROSSI MOTORIDUT- 
TORI 

Taper roller bearings with ex- 
cessive clearance 

Consult ROSSI MOTORIDUT- 
TORI 

Vibrations Check the fastening 

Lubricant 
leaking from 
seal rings 

Seal ring with worn, bakelized, 
damaged or false mounted 
seal lip 

Replace the seal ring 

Damaged rotating seating 
(scoring, rust, dent, etc.) 

Restore the seating 

Mounting position differs from 
the one stated on the name pla- 
to 

Correctly position the gear re- 
ducer 

NOTE 
When consulting ROSSI MOTORIDUTTORI state: 
- all data on gear reducer or gearmotor name plate; - failure nature and duration; 
- when and under what conditions the failure happened. 

Product Size Internal painting External 

(final colour always 
blue RAL 5010) 

painting 

Specifications 

Notes 

Worm 32 ... 81 

Parallel and 
right angle 50 ...100 
Coaxial 32 ... 41 

Epoxy powder 
(prepainted) 

Epoxy powder 
(prepainted) 

Resistant to atmospheric and 
aggressive agents. 

Suitable for further painting on- 
ly after degreasing and sanding. 

Machined parts remain un- 
painted; they are protected 
with an easily removable anti - 
rust oil (before painting remo- 
ve the protective oil). 

Worm 100 ... 250 
Coaxial 50 ... 81 

Dual- compound 
epoxy primer 
(prepainted) 

Dual- compound 
epoxy primer 
(prepainted) 

+ 
Synthetic paint 

Good resistance to atmosphe- 
ric and aggressive agents. 

Not resistant to solvents. 

Suitable for further coats of 
single- compound synthetic 
paints (normally also dual- 
compound). 

Machined parts are painted 
with vinyl paint only. 

Parallel and 
right angle 125 ... 631 

Coaxial 100 ...180 
Right angle 160 ... 320 

Single- compound 
zinc primer 
(prepainted) 

Single- compound 
zinc primer 
(prepainted) 

+ 
Synthetic paint 

The internal painting does 
not resist polyglycol synthe- 
tic oils (polyalphaolefines syn- 
thetic oils are suitable). 

Right angle 80 ... 125 

Shaft mounted - Synthetic paint - 
OR 15 
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.;. :I'- _=i :. .. 

Worm sizes 32 ... 50 

Worm sizes 32 ... 50 

fig. 4a) 

Parallel and right angle 
shaft size 50 

i.._ 
L 

%il 
.... I`: 

\\\\\\\\\\\\\ \\\\ 
itei.. 

fig. 4c) 

Parallel and right angle 
shaft size 63 

Parallel and right angle 
shaft size 50 

fig. 4e) 

Parallel and right angle 
shaft sizes 50 ... 125 

} 

Parallel and right angle 
shafts size 63 

Installing fig. 4a) and 
removing fig. 4b) 

Axial 
fastening 

Fitting with key 
and locking rings 
fig. 4e), with key 
and locking bush 

fig. 4f) 

Parallel and right angle 
shaft sizes 140 ... 360 

Worm sizes 63 ... 161 

Worm sizes 200, 250 

fig. 4b) 

Mat- 

-4111111 -- ..): 
\\\\\\\\\\\\\\\` 
:>r 

Parallel and right angle 
shaft sizes 64 ... 160 

fig. 4d) 

Worm sizes 63 ... 161 

Worm sizes 200, 250 

fig. 4g) 

Fitting with shrink disk fig. 4g) 

Parallel and right angle 
shaft sizes 180 ... 360 

Parallel and right angle 
shaft sizes 64 ... 160 

fig. 4f) 

Parallel and right angle 
shaft sizes 180 ... 360 

Parallel and right angle 
shaft sizes 400 ... 631 

\\\O\\\\\Q\\\\\\ C 

4. 
t 

ii 

Table of tightening torques 

Worm gear 
reducers size 

32 40 50 - 63, 
64 

- 80, 
81 

100 125, 
126 

160 161 - 200 - 250 - - - - - - - - - 
Parallel and right 
angle shaft sizes 

- 50 - 63 64 80 - 100 125 140 - 160 180 200 225 250 280 320, 
321 

360 400, 
401 

450, 
451 

500, 
501 

560, 
561 

630, 
631 

M [daN m] 
for rings or bush 

2,9 3,5 4,3 4,3 4,3 5,1 5,3 9,2 17 21 21 34 43 66 83 135 166 257 315 - - - - - 
M [daN m] 

for shrink disk 
- 0,4 - 1,2 1,2 1,2 - 3 3 3 - 6 6 10. 10 25 25 25 25 49 49 49 49 84 

Screws of shrink 
disk UNI 5737-88 

class 10.9 
- M5 - M6 M6 M6 - M8 M8 M8 - M10 M10 M12 M12 M16 M16 M16 M16 M20 M20 M20 M20 M24 

16 OP 
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E= 
ENVIRONEMTAL GROUP Pty Ltd EGL BOONAH TERTIARY TREATMENT PLANT 

OPERTATIONS MANUAL 

22. TECHNICAL SPECIFICATIONS: FLOWMETER 

ABB Instrumentation Magmaster 

REVISION: 1 DATE: 2nd NOVEMBER 2004 ENVIRONMENTAL GROUP 

22 -1 
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ENVIRONEMTAL GROUP Pty Ltd 

It E G L BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

23. TECHNICAL SPECIFICATIONS: POLYMER TANK 

MIXER. 

FSA GDFT 37 294 r 

REVISION: 1 DATE: 2nd NOVEMBER 2004 ENVIRONMENTAL GROUP 

23 -1 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 216 of 578



INSTALLATION, OPERATION, & MAINTENANCE INSTRUCTIONS, 
for PIPE STAND MOUNTED MIXERS 

with direct drive motors or gear driven electric motors 
manufactured by Fluid Solutions (Aust) Pty. Ltd 

GENERAL: 
This manual covers the pipe stand mounted range of mixers with power ratings to 1.5kW. 
The instructions are to be executed by persons experienced in the respective trades of fitting or 
electrical work. 
These instructions form the minimum requirements, and may be expanded if necessary. 

INSTALLATION - MECHANICAL 
The mixer is delivered in three parts:- 
- drive head, comprising electric motor (and gearbox for gear driven units) with nose cone extension 

and integrated shaft support bearing and hollow shaft coupling, and 
- pipe stand, and 
- wetted parts, (comprising impeller shaft and impeller(s)). 

The pipe stand is to be mounted onto the floor beside the vessel, and secured with suitably sized 
fasteners. The mounting surface must be clean, and flat. Ensure that the unit is oriented such that the 
gussets on the base face opposite to the vessel side, and placed within 50mm beside the mixing 
vessel. Drill appropriate size holes in the concrete or steel floor. We suggest M12 size. 
After drilling clean the floor and pipe stand base of debris, and apply an adhesive to both surfaces 
that will be mated. We suggest a construction adhesive or fluid grout. 
Mate the two surfaces (pipe stand base and floor), and securely attach and tension the fasteners to 
an appropriate tension. 

Position the drive head on top of the pipe stand and attach with the central M16 bolt, spring washer, 
and flat washer. Rotate the drive head about this bolt to obtain the desired angle that the mixer will 

enter the vessel. Insert the side fastener M8 with washers, and attach the nut. 
Tension the M16 bolt to a suitable tension, and then the M8 bolt and nut to a suitable tension. 

Inspect the drive head hollow shaft coupling and release the fasteners (set screws) so that the 
impeller shaft can pass through unhindered. 

Inspect the impeller shaft and determine which end is driven by the drive head. 
Apply "NeverSeize" lubricant, (or equivalent) to this part of the impeller shaft. 
The impeller shaft can then be placed into the tank, and passed up into the coupling. 
Align the coupling drive screws and lock the setscrews in order to secure the shaft into the drive 
head. 
Recheck all fasteners for tension. The impeller shaft should now be fixed into position at the drive 
head, and will rotate by hand. 
Locate the impeller(s), and fit them to the impeller shaft in the positions stated on the shaft 
(determined by dimples in the shaft for grub screws). 

Mechanical installation is now complete. 

INSTALLATION - ELECTRICAL 
Inspect the electric motor rating plate and determine voltage, frequency, no. of phases, and the class 
of environment protection applied (IP55 for indoor usage, IP56 for outdoor or wash down usage). 
The minimum standards for electrical connection are according to these details. 

Remove the electric motor terminal box and retain for later fitment. 
Fit cable entry glands appropriate to the level of environment protection, and seal them if necessary. 
Connect the electric motor terminals to an electrical supply suitably rated for the voltage, frequency 
and current stated on the electric motor nameplate, and according to the electrical wiring diagrams 
supplied (motor nameplate, or inside terminal box lid). Connect the earth terminal securely, and 
inspect to determine that the connections are correct, and that no cross connections are made. 
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Clean the electric motor terminal box of any foreign matter, and check to confirm that all connections 
are secure. Replace the terminal box covers according to the environment protection standards 
required. 

The electric motor must be protected from overload by suitably rated devices. Confirm that the current 
or temperature devices are set to the ratings shown on the electric motor nameplate. 
In the case of variable speed drives, check to confirm that the program installed is suitable for the 
current rating, and that acceleration and deceleration times are suitable. 

Having achieved the above, jog the motor for a moment to determine direction of rotation. 
DOR is according to the DOR arrow on the mixer drive unit (usually clockwise viewed from above). If 

incorrect rotation is made, change the electrical connections suitably, and reconfirm by jogging for a 

moment. 
Electrical installation is now complete. 

COMMISSIONING. 
Rotate the mixer shaft by hand several times to determine that it is free to rotate, and that there are 

no obstructions. Determine that the vessel is empty of liquid, or that the impeller(s) are not operating 
in liquid. Apply power to the unit and allow to operate for several minutes (distributes the greases 
applied during manufacture) 
If any unusual observations are made, immediately shut the unit down and rectify the fault. 
Check to confirm the electrical overload devices (or variable speed program) are suitably set, and that 
the correct level of protection (IP55, IP56 etc) applied is suitable. 

Check all fasteners for correct tension, particularly those which attach the pipe stand to the floor, and 

setting of the adhesive bond or grout should have occurred. 

It is the installer's responsibility to determine if protective guards need be applied for the future safety 
of personnel. If it is determined that safety guards to the rotating impeller shaft, or from splashing of 
the liquid is required, then the matter must be reported for corrective action. 

OPERATION. 
The mixer unit is rated for continuous operation in temperatures to 40C. 
It may, however, be used for shorter duration batch mixing. 
In all cases, the mixer is not suitable to operate with the impellers buried in settled solids, nor for 
operation when the liquid level is near the impeller level (within a distance less than or equal to 3 

times the impeller diameter). 
In such cases, the impeller shaft may flex under the increased loads caused during cavitation. If 

necessary, liquid level control devices must be fitted. 
In all cases during operation, should any unusual noises, vibrations, or observations be made, the 

unit must be turned off and the matter reported for correction. 

MAINTENANCE. 
The unit should be kept free of any foreign matter, which may affect the free flow of cooling air. 

The unit should be cleaned periodically as required with a cloth and detergent. 
The unit should never be directly hosed with water. 
The unit requires no additional lubrication, as it is "lubed for life ". 

These instructions form the minimum requirements for a successful installation, operation and 

maintenance of the liquid mixing machine. 
Should you have any question, please do not hesitate to seek support from the mixer vendor. 

ADDENDUM 1 Fastener Tension Torques. 
We suggest the following tension torques be used for all mixer fasteners. 
Thread Size M4 M6 M8 M10 M12 M16 M20 
Torque (N.m) 1.0 2 4 7 11 31 40 
Torque (Ib.in) 9 19 35 60 100 270 375 
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P. 
>? INSTALLATION, OPERATION, & MAINTENANCE INSTRUCTIONS, 

for FIXED TOP ENTERING MIXERS with solid shaft gear units 
manufactured by Fluid Solutions (Aust) Pty. Ltd 

GENERAL: 
This manual covers the fixed top entering range of mixers with power ratings to 15kW. 

The instructions are to be executed by persons experienced in the respective trades of fitting or 

electrical work. 
These instructions form the minimum requirements, and may be expanded if necessary. 

INSTALLATION - MECHANICAL 
The mixer is delivered in two parts: - 
drive head, (comprising electric motor, gear unit and mixer mounting pedestal with integrated shaft 

support bearing and rigid shaft coupling), and 
wetted parts, (comprising impeller shaft and impeller(s)). 

The drive head is to be mounted onto a bridge of parallel rails, and secured with suitably sized 

fasteners. The mounting surface must be clean, and flat. Ensure that the unit is oriented such that 

access to the electric motor terminal box and to the mixer pedestal access door is not restricted. 

Secure the mounting fasteners to an appropriate tension. 

Remove the pedestal access door and retain for later fitment. 
Inspect the integrated bearing and release the fasteners (set screws) so that the impeller shaft can 

pass through unhindered. 

Inspect the rigid shaft coupling and release the fasteners (set screws) so that the impeller shaft can 

pass through unhindered. 

Inspect the impeller shaft and determine which end is driven by the drive head. 

The impeller shaft can then be placed into the tank, and passed up through the mounting plate, 

bearing, and into the rigid coupling. Align the coupling drive screws type and bring the impeller shaft 

fully into position. Lock the setscrews in order to secure the shaft into the drive head. 

Secure the cartridge bearing to the shaft by tightening the setscrews. 
Recheck all fasteners for tension. The impeller shaft should now be fixed into position at the drive 

head, and will rotate by hand. 
Locate the impellers, and fit them to the impeller shaft in the positions stated on the shaft (determined 

either by keyway location, or dimples in the shaft for grub screws). 

Note: the side of the impeller which faces the drive unit is stamped "TOP ", and direction of rotation 

arrows are stamped to coincide with the direction arrow on the drive unit. 

Replace the access door on the mixer mounting pedestal. 
Notes: 

1. Correct tension torque guides are appended to this manual. 

2. There is no need to apply grease to the cartridge bearing, as the correct type and quantity has 

been factory applied prior to despatch. 
3. It is recommended to use anti seizing agent (such as Loctite "NeverSeize ") to the shaft and 

coupling connections to assist later maintenance. 
Mechanical installation is now complete. 

INSTALLATION - ELECTRICAL 
Inspect the electric motor rating plate and determine voltage, frequency, no. of phases, and the class 

of environment protection applied (IP55 for indoor usage, IP56 for outdoor or wash down usage). 

The minimum standards for electrical connection are according to these details. 

Remove the electric motor terminal box and retain for later fitment. 

Fit cable entry glands appropriate to the level of environment protection, and seal them if necessary. 

Connect the electric motor terminals to an electrical supply suitably rated for the voltage, frequency 

and current stated on the electric motor nameplate, and according to the electrical wiring diagrams 
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supplied (motor nameplate, or inside terminal box lid). Connect the earth terminal securely, and 
inspect to determine that the connections are correct, and that no cross connections are made. 
Clean the electric motor terminal box of any foreign matter, and check to confirm that all connections 
are secure. Replace the terminal box covers according to the environment protection standards 
required. 

The electric motor must be protected from overload by suitably rated devices. Confirm that the current 
or temperature devices are set to the ratings shown on the electric motor nameplate. 
In the case of variable speed drives, check to confirm that the program installed is suitable for the 
current rating, and that acceleration and deceleration times are suitable. 

Having achieved the above, jog the motor for a moment to determine direction of rotation. 
DOR is according to the DOR arrow on the mixer drive unit (usually clockwise viewed from above). If 
incorrect rotation is made, change the electrical connections suitably, and reconfirm by jogging for a 

moment. 
Electrical installation is now complete. 

COMMISSIONING. 

Rotate the mixer shaft by hand several times to determine that it is free to rotate, and that there are 
no obstructions. Determine that the vessel is empty of liquid, or that the impeller(s) are not operating 
in liquid. Apply power to the unit and allow to operate for several minutes (distributes the oil and 
greases applied during manufacture) 
If any unusual observations are made, immediately shut the unit down and rectify the fault. 
Check to confirm the electrical overload devices (or variable speed program) are suitably set, and that 
the correct level of protection (IP55, IP56 etc) applied is suitable. 

OPERATION. 
The mixer unit is rated for continuous operation in temperatures to 40C. 
It may, however, be used for shorter duration batch mixing. 
In all cases, the mixer is not suitable to operate with the impellers buried in settled solids, nor for 
operation when the liquid level is near the impeller level (within a distance less than or equal to 2 

times the impeller diameter). In such cases, the impeller shaft may flex under the increased loads 
caused during cavitation. If necessary, liquid level control devices must be fitted. 
In all cases during operation, should any unusual noises, vibrations, or observations be made, the 
unit must be turned off and the matter reported for correction. 

MAINTENANCE. 
The unit should be kept free of any foreign matter, which may affect the free flow of cooling air. 

The unit should be cleaned periodically as required with a cloth and detergent. 
The unit should never be directly hosed with water. 
Lubrication intervals are dependent on environment. 
The cartridge bearing located near the mixer mounting plate) requires a single shot of grease every 
six months, sufficient to purge the old grease and replace with the new. 

This lubrication procedure should then be repeated every year or 5000 operating hours, whichever 
occurs first. 

These instructions form the minimum requirements for a successful installation, operation and 
maintenance of the liquid mixing machine. 
Should you have any question, please do not hesitate to seek support from the mixer vendor. 

ADDENDUM 1 Fastener Tension Torques. 
We suggest the following tension torques be used for all mixer fasteners. 
Thread Size 

Torque(N.m) 1 

Torque (Ib.in) 9 

M4 
2 
19 

M6 
4 
35 

M8 
7 

60 

M10 
11 

100 

M12 
31 

270 

M16 
40 
375 

M20 
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ENVIRONEMTAL GROUP Pty Ltd 
BOONAH TERTIARY TREATMENT PLANT 

OPERTATIONS MANUAL 

24. TECHNICAL SPECIFICATIONS: SURFACTANT TANK 

MIXER 

FSA GDPP 37 58 rpm 

REVISION: 1 DATE: 2 
"d NOVEMBER 2004 ENVIRONMENTAL GROUP 

24-1 
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INSTALLATION, OPERATION, & MAINTENANCE INSTRUCTIONS, 
for PIPE STAND MOUNTED MIXERS 

with direct drive motors or gear driven electric motors 
manufactured by Fluid Solutions (Aust) Pty. Ltd. 

410 GENERAL: 
This manual covers the pipe stand mounted range of mixers with power ratings to 1.5kW. 

The instructions are to be executed by persons experienced in the respective trades of fitting or 

electrical work. 
These instructions form the minimum requirements, and may be expanded if necessary. 

INSTALLATION - MECHANICAL 
The mixer is delivered in three parts:- 
- drive head, comprising electric motor (and gearbox for gear driven units) with nose cone extension 

and integrated shaft support bearing and hollow shaft coupling, and 

- pipe stand, and 
- wetted parts, (comprising impeller shaft and impeller(s)). 

The pipe stand is to be mounted onto the floor beside the vessel, and secured with suitably sized 

fasteners. The mounting surface must be clean, and flat. Ensure that the unit is oriented such that the 

gussets on the base face opposite to the vessel side, and placed within 50mm beside the mixing 

vessel. Drill appropriate size holes in the concrete or steel floor. We suggest M12 size. 

After drilling clean the floor and pipe stand base of debris, and apply an adhesive to both surfaces 

that will be mated. We suggest a construction adhesive or fluid grout. 
Mate the two surfaces (pipe stand base and floor), and securely attach and tension the fasteners to 

an appropriate tension. 

Position the drive head on top of the pipe stand and attach with the central M16 bolt, spring washer, 

and flat washer. Rotate the drive head about this bolt to obtain the desired angle that the mixer will 

enter the vessel. Insert the side fastener M8 with washers, and attach the nut. 

Tension the M16 bolt to a suitable tension, and then the M8 bolt and nut to a suitable tension. 

Inspect the drive head hollow shaft coupling and release the fasteners (set screws) so that the 

impeller shaft can pass through unhindered. 

Inspect the impeller shaft and determine which end is driven by the drive head. 

Apply "NeverSeize" lubricant, (or equivalent) to this part of the impeller shaft. 

The impeller shaft can then be placed into the tank, and passed up into the coupling. 

Align the coupling drive screws and lock the setscrews in order to secure the shaft into the drive 

head. 
Recheck all fasteners for tension. The impeller shaft should now be fixed into position at the drive 

head, and will rotate by hand. 
Locate the impeller(s), and fit them to the impeller shaft in the positions stated on the shaft 

(determined by dimples in the shaft for grub screws). 

Mechanical installation is now complete. 

INSTALLATION - ELECTRICAL 
Inspect the electric motor rating plate and determine voltage, frequency, no. of phases, and the class 

of environment protection applied (IP55 for indoor usage, IP56 for outdoor or wash down usage). 

The minimum standards for electrical connection are according to these details. 

Remove the electric motor terminal box and retain for later fitment. 

Fit cable entry glands appropriate to the level of environment protection, and seal them if necessary. 

Connect the electric motor terminals to an electrical supply suitably rated for the voltage, frequency 

and current stated on the electric motor nameplate, and according to the electrical wiring diagrams 

supplied (motor nameplate, or inside terminal box lid). Connect the earth terminal securely, and 

inspect to determine that the connections are correct, and that no cross connections are made. 
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Clean the electric motor terminal box of any foreign matter, and check to confirm that all connections 
are secure. Replace the terminal box covers according to the environment protection standards 
required. 

The electric motor must be protected from overload by suitably rated devices. Confirm that the current 
or temperature devices are set to the ratings shown on the electric motor nameplate. 
In the case of variable speed drives, check to confirm that the program installed is suitable for the 
current rating, and that acceleration and deceleration times are suitable. 

Having achieved the above, jog the motor for a moment to determine direction of rotation. 
DOR is according to the DOR arrow on the mixer drive unit (usually clockwise viewed from above). If 

incorrect rotation is made, change the electrical connections suitably, and reconfirm by jogging for a 

moment. 
Electrical installation is now complete. 

COMMISSIONING. 
Rotate the mixer shaft by hand several times to determine that it is free to rotate, and that there are 
no obstructions. Determine that the vessel is empty of liquid, or that the impeller(s) are not operating 
in liquid. Apply power to the unit and allow to operate for several minutes (distributes the greases 
applied during manufacture) 
If any unusual observations are made, immediately shut the unit down and rectify the fault. 
Check to confirm the electrical overload devices (or variable speed program) are suitably set, and that 
the correct level of protection (IP55, IP56 etc) applied is suitable. 

Check all fasteners for correct tension, particularly those which attach the pipe stand to the floor, and 
setting of the adhesive bond or grout should have occurred. 

It is the installer's responsibility to determiné if protective guards need be applied for the future safety 
of personnel. If it is determined that safety guards to the rotating impeller shaft, or from splashing of 
the liquid is required, then the matter must be reported for corrective action. 

OPERATION. 
The mixer unit is rated for continuous operation in temperatures to 40C. 
It may, however, be used for shorter duration batch mixing. 
In all cases, the mixer is not suitable to operate with the impellers buried in settled solids, nor for 
operation when the liquid level is near the impeller level (within a distance less than or equal to 3 

times the impeller diameter). 
In such cases, the impeller shaft may flex under the increased loads caused during cavitation. If 

necessary, liquid level control devices must be fitted. 
In all cases during operation, should any unusual noises, vibrations, or observations be made, the 

unit must be turned off and the matter reported for correction. 

MAINTENANCE. 
The unit should be kept free of any foreign matter, which may affect the free flow of cooling air. 

The unit should be cleaned periodically as required with a cloth and detergent. 
The unit should never be directly hosed with water. 
The unit requires no additional lubrication, as it is "lubed for life ". 

These instructions form the minimum requirements for a successful installation, operation and 
maintenance of the liquid mixing machine. 
Should you have any question, please do not hesitate to seek support from the mixer vendor. 

ADDENDUM 1 Fastener Tension Torques. 
We suggest the following tension torques be used for all mixer fasteners. 
Thread Size 

Torque (N.m) 
Torque (Ib.in) 

M4 
1.0 
9 

M6 
2 

19 

M8 
4 
35 

M10 
7 

60 

M12 
11 

100 

M16 
31 

270 

M20 
40 
375 
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m 
ENVIRONEMTAL GROUP Pty Ltd 

BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

25. TECHNICAL SPECIFICATIONS: LEVEL SWITCHES 

IFM ELECTRONICS KN5100 (KNM3OBSAFPKG/US) 
CAPACITIVE LEVEL SWITCH 

KELCO Q, D30, F25 & P20 SWITCHES 

ELECTROSONDA 

REVISION: 1 DATE: 2 "d NOVEMBER 2004 ENVIRONMENTAL GROUP 

25 -1 
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Capacitive level switch 
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Function and features 
The capacitive level switch controls the level in vessels. It detects if tar- 
get medium is present or not and provides a switched signal. 

Adjustable to the target medium by means of a programming but- 
ton or by an electrical signal on the function check output. 

IIOHOOOiiillOOOOfl 
push button 

LED's red, yellow, green 

Installation 
Units of the type KNM30BSA... 
should be mounted into the ves- 

sel wall. 
The sensor is in contact with the 
target medium. 
Suitable for dry target medium. 

Units of the type KNM30NSA... 
should be mounted outside the 
vessel. The sensor detects the 
target medium through the 
vessel wall. 
Suitable for both dry and liquid 
target media. 
Only for non -metallic vessels. 
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Electrical connection 
Disconnect power before connecting the unit. Connect according 
to the indications on the type label. 

Setting 
With target medium absent 

The setpoint is adjusted while the vessel is empty. When target medium 
is detected, the sensor's output switches. The switch -on and switch -off 
points are automatically generated. 

op' 

Press until the green LED flashes 
(max. 5s), then release the button.* 

LED green flashes 
(= unit is in the 

programming mode); 

after a short time the 
green LED lights 

(= unit is set and is in 
the operating mode). 

With target medium present 
For most applications setting the sensor while the vessel is empty is suf- . ficient. You can, if you wish, make an additional adjustment with the 
target medium present (e.g. to obtain an optimum excess gain for spe- 
cial applications). 

1 

The green LED flashes 
slowly (approx. 1 Hz), iii- 

y 

5s it flashes after approx. 

Press the button and keep it 
pressed (5 ... 10s). * 

I I faster (approx. 2 Hz) `t, 
I ` 1 (= unit is in the 

programming mode). 

The 
l!Il 

Now release the button. 

yellow and green 
LED's are lit 

is in (= unit set and is 

the operating mode). 

*You can adjust the setpoint via pin 2 (fc output). 

(signal 
length = duration of pressing the button) 

Type FPKG: ( +UB) to pin 2; type FNKG: (-UB) to pin 2. 
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The setpoint values made with an empty vessel are not overwritten by 

automatic setting while the vessel is full. You can update adjustment 
with the vessel full as often as you wish. (Automatic setting with the 
vessel full will return the "full" setting to the factory default.) 

If adjustment is not possible (e.g. "empty" signal strength and 
"full" signal strength are almost the same), the red LED flashes 

after setting (in addition the function check output provides a 

2Hz signal). 
Press the button briefly (= acknowledgement) and repeat setting. 

Locking / Unlocking: 

At flashes 
slowfirst ly, ththe en 

green 
faster. A 

LED 
fter 10s it 

goes out. The unit is locked. 
IIIIII" 

Press for at least 10s* 

f 

2 
After 10s all LED's go out for a 

short time. The unit is unlocked 
and the LED's indicate the current 

operating status. 

II.. 

Press for 

_, 

at 

_ 

least 

.. _ .._ 

10s* 

I 

3 

È 

*You can also lock/unlock the unit via pin 2 (fc output). 
(signal length = duration of pressing the button) 
Type FPKG: ( +UB) to pin 2. 

Type FNKG: ( -UB) to pin 2. 
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Operation 
Check whether the unit functions properly. Indication by LED's and by 
the function check output: 

LED green unit is ready for operation 

LED yellow lit = output is switched 
flashing = output is short -circuited 

LED red 

+ 

fc output 

ON = uncertain range: 
- when the vessel is full: target medium is not safely detected 
- when the vessel is empty: the "empty" signal has changed 

since the last setpoint adjustment 
(e.g. due to excessive build -up of deposits). 

flashing + 2Hz signal of the fc output 
= error in setting or locking / unlocking. 
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KN51* 
,t 

e-retorioo 
Capacitive level switches 

KN5100 

KNM3OBSAFPKG /US 
Metal thread M30x1,5 

Plug and socket 

Function check output 
Microprocessor 
flush mountable 

Application 

Electrical design 

Output 

Operating voltage [V] 

Current rating 
Switching output [mA] 
Function check output [mA] 

Short- circuit protection 
Reverse polarity protection / 
Overload protection 
Voltage drop 
Switching output M 
Function check output [V] 

Current consumption [mA] 

Switching frequency [Hz] 

Function display 
Switching status LED 
Operation LED 
Function LED 

Target medium temperature [ °C] 

Operating temperature [ °C] 

Protection 

EMC 

Housing material 

Connection 
Wiring 

2: function check / programming 
wire 

(E 

11: Programming button 

for dry bulk material (in vessel wall) 

DC PNP 

normally open / closed programmable 

10...36 DC 

250 
10 

1. 

< 2,5 
< 3,5 

< 30 (24V) 

5 

yellow 
green 

red (function check) 

-25... +80 

-25... +80 

IP 67Ii7 
IEC 1000-4-2 / EN 61000-4-2: 8kV CD / 15kV AD 
IEC 1000-4-3 / EN 61000-4-3: 10V/m, 80...1000MHz 
IEC 1000-4-4 / EN 61000-4-4: 4kV coupling pliers 
IEC 1000-4-6 / EN 61000-4-6: 10V / 0.15...80MHz 
IEC 255-5: 1kV, 5000hm DC IEC 255-5: 5kV, 5000hm AC 

brass Optalloy-plated 
PBTP 

M12 connector, gold -plated contacts 

Page 1 of 2 

http://www.ifm-electronic.com/products/aus/PDF/KN5100.htm 21/07/2003 
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KN510TÓ' ,, 

Accessories (included) 2 lock nuts 
ifm electronic gmbh Teichstraße 4' D-45 127 - We reserve the right to make technical alterations without prior notice. - GB - KN5100 - 06.03.2003 
Essen 

Page 2 of 2 

http: / /www.ifin- electronic .com /products /aus/PDF/KN5100.htm 21/07/2003 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 233 of 578



C.: 

1 

HEAVY DUTY I 'LINE FL 

9 

W SWITCHES 

FEATURES 

I DIRECTLY SWITCH PUMP MOTORS TO 1.5kW 2HP 

I NO METAL PARTS IN CONTACT WITH LIQUIDS 

SUITS PIPES15mm to 40mm (1/2" to 11/2 ") DIA. 

100 LITRES PER MINUTE FLOW RATING 

I VERSATILE ALL POSITION MOUNTING 

J 18 BAR (260 PSI) PRESSURE RATING 

IP67 WEATHERPROOF HOUSING 

® DETECTS VERY LOW FLOWS 

El MANUAL OVERRIDE BUILT IN 

El ADJUSTABLE SWITCH POINT 

APPLICATIONS 

I LOSS OF PRIME PROTECTION FOR PUMPS 

® CONSTANT PRESSURE PUMP CONTROL 

III CONTROL OF TANK FILLING SYSTEMS 

II LOW YIELD BORE PUMP PROTECTION 

I WATER TREATMENT MONITORING 

I INDUSTRIAL PROCESS CONTROL 

METERING PUMP CONTROL 

MI MECHANICAL SERVICES 

IRRIGATION CONTROL 

t 

F+. 

AUSTRALIAN MADE 

yA 

DESCRIPTION 

The P25 Inline flow switch is a rugged flow actuated sensor that 
can detect the flow of liquids in 15mm (1/2 ") to 40mm (11/2 ") 
diameter pipes. The switch can detect very low flows yet has a 
low head loss high flow through rating. It can be used to sense 
either continuous or pulsed flows. The P25 finds a myriad of 
applications in industrial, rural and domestic piping systems. It 

is particularly well suited to pressure boosting applications and 
in the control of constant pressure pumps, due to its ability to 
detect and switch at extremely low flows. In addition the P25 
finds application in the protection of low yield bore pumps, and 
in remote tank filling systems. There are no metal parts in 
contact with liquids within the switch, so it is ideal for use in 

aggressive liquids such as groundwater, seawater, acids and in 

many chemical solutions. 

The standard switch is supplied complete with pipe sockets and 
unions, for direct fitting into PVC, ABS or Poly pipework. The 
heart of the P25 flow switch is a 500Volt 20Amp single pole 
double throw switch with Tungsten contacts capable of directly 
controlling single -phase pump motors up to 2 Horse Power 
1.5kW. A manual override switch is built into the body of every 
P25 flow switch. This feature allows pumping systems to be 
manually activated at any time for normal starting or for priming 
testing or commissioning. 

OPERATING PRINCIPLE 
The body of the P25 flow switch houses a free fitting piston. 
Any flow, either pulsed or continuous, causes the piston to be 
pushed back within the switch body to a point where liquid can 
pass around it and out of the switch. When pushed back by 
flow, the piston actuates a magnetically linked switch. When 
flow stops, the piston is pushed back to the off position by 
magnetic repulsion. There are no springs or metal parts in 

contact with the process liquid, and the magnetically isolated 
piston provides an exceptionally reliable corrosion proof 
mechanism. The sensitivity and set point of the P25 flow switch 
is adjustable over two overlapping flow ranges, by 
interchanging the inlet and outlet fittings on the switch. For fine 
tuning the switching point, a set screw located in the switch 
housing is provided. 
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CONSTRUCTION 
The standard P25 flow switch is made from 
glass reinforced polypropylene and ABS, with 

erene o -ring seals. The piston return 
hanism and the electrical switching action 

within the sensor are achieved using high 
power magnets operating through the solid 
body of the switch. The electrical housing is 

hoseproof & weatherproof to IP67, and is 

supplied with a 20mm cable gland, for conduit 
or cable entry. All of the parts of the P25 flow 
switch are available as spare parts. 

MODELS AVAILABLE 

Model Description 

P25 -15 Switch supplied with 25mm Unions 
and 15NB PVC pipe sockets 

P25 -20 Switch supplied with 32mm Unions 
and 20NB PVC pipe sockets 

P25 -25 Switch supplied with 40mm Unions 
and 25NB PVC pipe sockets 

P25 -32 Switch supplied with 40mm Unions 
and 32NB PVC pipe spigots 

P25 -40 Switch supplied with 40mm Unions 
and 40NB PVC pipe spigots 

Please Note: The standard P25 switches are 
available with either PVC or ABS pipe sockets 
or spigots. PVC is supplied as standard unless 

erwise specified. In addition to the standard 
the P25 flow switch can be ordered 

with any combination of the available inlet and 
outlet fittings, for example with a 20mm inlet 
and a 25mm outlet. Additional pipe fittings in 

various materials are also available to suit the 
P25 flow switch, including male tapered pipe 
threads in a variety of sizes. The outlet union 
assembly of the P25 flow switch can be 

unscrewed and removed and the 25mm, (1" 

B.S.P.) parallel female thread in the switch 
body utilized directly as a pipe socket. This in 

effect converts the P25 flow switch from Male 
to Male, to Male to Female. 

Flow rate verses differential head loss for 
the P25 flow switch. 

60 
co 

o_ 

Z 40 
to 
to 
O J 
O 20 

W I 
0 20 40 60 80 100 

FLOW RATE IN LITRES PER MINUTE 

MADE IN AUSTRALIA BY 

DIMENSIONS 

M20 CABLE GLAND 

L- 150 Face to Face Pipe Gap 

INLET AND OUTLET UNIONS AVAILABLE IN 

VARIOUS SIZES AND WITH PIPE SOCKETS 
OR SPIGOTS IN PVC OR ABS. 
AVAILABLE SIZES INCLUDE 15.20.25,32 AND 40mm 

81 

OUTLET UNION CAN BE UNSCREWED 
AND THE 25mm (1') B.S.P. THREAD IN 

THE SWITCH BODY USED DIRECTLY 
AS THE PIPE TERMINATION. 

OPERATING PARAMETERS 

113 

-r 
32 

bE - 

Switching Point on a Slowly Rising 
Flow +/- 15 %. 

A Range Adjustable from 0.8 Litres 
per Minute to 5.3 Umin. B Range 
Adjustable from 2.2Umin. to 10Umin. 

Switching Point on a Slowly Falling 
Flow +/ -15 %. 

Approximately 20% less than the 
rising flow switching rate in both the 
A and B ranges.. 

Minimum Gravity Head Required to 
Actuate the P25 Switch 

A or B Range at Maximum 
Sensitivity, 1.4 Metres, 

Maximum Recommended 
Continuous Flow Rate 

100 Litres per Minute (Head loss 
across the switch <50kPa at 100 Umin.) 

Maximum Recommended Operating 
Pressure (Static or Dynamic) at 
Ambient Temperature 

1800 kPa (260. P.S.I.) 

Minimum Burst Pressure at Ambient 
Temperature 

6000 kPa (865 P.S.I.) 

Maximum Liquid Temperature 
(Standard P25 Switch) 

80 °C 

Minimum Liquid Temperature 
(Standard P25 Switch) 

-30 °C 

Liquid Ph range 1 to14 

Ingress Protection Rating 
(Weatherproof Rating) 

IP67 

Note: Switching point flow rate date given in the table above refers to water 
at 15 °C as the process fluid. Maximum operating pressure given in the table 
must be de- rated, in the interest of safety, in proportion to temperature 
increase and in consideration of any chemical solutions being processed. 

ELECTRICAL DATA 
The P25 flow switch houses a high capacity single pole double throw microswitch suitable for 

most general control applications and for the direct control of pump motors up to 1.5kW 2HP. 

Rated Voltage 
NON INDUCTIVE LOADS INDUCTIVE LOADS 

Resistive Load Lamp Load Inductive Load Motor Load 

NC NO NC NO NC NO NC NO 

125 VAC 20A 7.5A 20A 12.5A 

250 VAC 20A 7.5A 20A 8.3A 

500 VAC 15 A 4A 10A 2A 

8 VDC 20A 3 A 1.5 A 20A 12.5A 

14VDC 20A 3A 1.5A 15A 12.5A 

30 VDC 6A 3A 1.5A 5A 5A 

125 VDC 0.5 A 0.5 A 0.05 A 0.05 A 

250 VDC 0.25 A 0.25 A 0.03 A 0.03 A 

KELCO ENGINEERING 
Division of CYNCARD PTY LTD A.B.N. 20 002 834 844 
Head Office and Factory: 9/9 Powells Road BROOKVALE 2100 AUSTRALIA 
Postal Address: PO Box 496 BROOKVALE NSW 2100 
Phone: 61 2 9905 6425 Fax: 61 2 9905 6420 
Email: sales @kelco.com.au URL: www.kelco.com au 

PLEASE NOTE: Cyncard Pty Ltd reserves the right to change the specification of this product without notice. Cyncard Pty Ltd accepts no liability for personal Injury or economic 

loss as a consequence of the use of this product. All rights reserved copyright Cyncard Pty Ltd © 2003. The P25 flow switch is the subject of international patent applications 
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INSTALLATION AND OPERATING SHEET FOR 
P25 SERIES INLINE FLOW SWITCHES 

PLEASE READ THIS INSTALLATION SHEET CAREFULLY AND FULLY 
BEFORE INSTALLING OR SERVICING THIS FLOW SWITCH. 

INTRODUCTION. 
The P25 flow switch is a magnetically operated sensor that will 
turn on or off in response to liquid flow. The body of the switch 
contains a piston that partly obstructs the line of flow. To pass 
through the switch, the process liquid must push the piston back 
and flow over it and out through the outlet of the switch. When 
flowing liquid pushes the piston back, a magnet inside the piston 
actuates a powerful switch in the electrical housing. This 
provides a set of closed, (or open) electrical contacts that can 
be used in control circuits to indicate flow, or to directly actuate 
pump motors. The body of the P25 switch contains a second 
magnet that opposes the magnet in the piston. The repulsive 
force generated between the piston and the switch magnets 
constantly pushes the piston back to the off position, against the 
incoming flow. This unique magnet system negates the need for 
metal springs and provides the switch with exceptional reliability. ' 
The P25 flow switch has no metal parts in contact with the 
process fluid. Inert thermoplastics are all that come in contact 
with the liquid passing through the switch. This means the P25 
can be used in aggressive chemical solutions, seawater, and 
bore water and in many fluids that would attack metal parts. 
The P25 flow switch contains a close fitting piston, and should 
only be used in applications where the process .fluid is 
reasonably clean and free of entrained or suspended material. 
Fluids containing large particulate matter, ferrous materials or 
fibrous matter should not be used in this switch. If the degree 
of contamination of the process fluid can't be guaranteed, then 
suitable line filtration should be fitted to the system. 
The standard P25 flow switch is constructed from glass 
reinforced polypropylene, with neoprene o- rings, and an ABS 
electrical housing. The P25 flow switch is weatherproof to 
IP67, that is it is suitable for all outdoor exposed applications. 
The switch should be protected from freezing, or from 
exposure to liquid temperatures in excess of 80'C. The P25 
flow switch should not be used in applications where the line 
pressure exceeds 18 bars, in the interest of safety, the switch 
has a burst pressure rating of >60 bars. Care shóuld be 
taken not to expose the P25 flow switch to excessive 
pressures such as may be generated by water hammer. 

The environmental limitations and the main performance 
parameters of the standard P25 flow switch are set out in the 
table below. 

s 

Maximum Recommended 
Continuous Flow Rate 

100 Litres per Minute (Head 
loss across the switch <50kPa 
at 100 L/min.) 

Maximum Recommended 
Operating Pressure (Static or 
Dynamic) at Ambient 
Temperature 

1800 kPa (260 P.S.I.) 

Minimum Burst Pressure at 
Ambient Temperature 

6000 kPa (865 P.S.I.) 

Maximum Liquid Temperature 
(Standard P25 Switch) 

80 °C 

Minimum Liquid Temperature 
(Standard P25 Switch) 

-30 °C 

Liquid Ph range 1 to14 

Ingress Protection Rating 
(Weatherproof Rating) 

IP67 

Please note: Maximum operating pressure given it the table must be 
de- rated, in the interest of safety, in proportion to temperature increase. 
and in consideration of any chemical solutions being processed. 

INSTALLATION 
The P25 flow switch can be mounted in any orientation in the 
pipework, including upside down. There is a direction of flow 
arrow on the switch body. This directionality must be adhered 
to, as the switch will not operate against a reversed flow. 
Pipework can be used to support the switch, or the switch can 
be connected directly into valve manifolds or pump ports. Do 
not use this flow switch as a non -return valve. 

PIPE TERMINATIONS & SPIGOTS 
There are a number of optional piping terminations available 
that may have been supplied with the P25 flow switch. These 
include tapered or parallel BSP male fittings, in 15mm (' /2 ") 

through to 40mm (1'/2 ") sizes. The parallel thread fittings are 
supplied with suitable union nuts O -rings and pipe sockets or 
spigots. The taper thread adaptors are not supplied with 
unions, as they are intended to be screwed directly into 
pipework. The outlet union assembly of the P25 switch can 
be unscrewed and any standard 25mm pipefitting can be 
screwed directly into the 25mm (1" B.S.P.) female (parallel) 
thread in the switch body. 

SENSITIVITY AND SWITCHING POINT 
There are two methods of adjusting the switching point of the 
P25 flow switch in relation to flow. 

1. The inlet and outlet adaptors, (items 18 in the parts list) are 
marked on_their octagonal faces, A and B. As supplied by the 
factory, the A adaptor is fitted to the inlet of the switch. and the 
B adaptor to the outlet of the switch. The A adaptor has a 
slightly different internal shape to the B adaptor and when fitted 
to the inlet of the switch requires the lowest flow rate to 
actuate the switch. By substituting the B adaptor for the A 
adaptor in the inlet of the switch a second and higher range 
of switching points is available to the installer. The exact flow 
rates required to actuate the P25 flow switch in both the A and 
B configuration are given in the accompanying tables. 

2. For fine adjustment of the switch point, an adjusting screw 
is provided inside the electrical housing of the switch, as 
indicated in the accompanying sketch. As supplied. the 
adjusting screw is wound fully in, that is the switch is set 
to its least sensitive. To increase the sensitivity, and 
thereby reduce the flow rate required to actuate the switch 
simply wind the adjusting screw anti -clockwise, or 
outward. The maximum sensitivity is reached at a point 
where the head of the screw is flush with the top of the 
angled cowling that surrounds the head of the screw. 

SWITCHING POINT, A RANGE 

Switching Point on a Slowly 
Rising Flow. 

Adjustable from 0.8 Litres per 
Minute to 5.3 Litres per Minute 

Switching Point on a Slowly 
Falling Flow 

Approximately 20% less 
than the rates given above. 

Minimum Gravity Flow Head 
Required to Actuate Switch 

1.4 Metres Head at 
Maximum Sensitivity. 

SWITCHING POINT, B RANGE 

Switching Point on a Slowly 
Rising Flow. 

Adjustable from 2.2 Litres per 
Minute to 10 Litres per Minute 

Switching Point on a Slowly 
Falling Flow 

Approximately 20% less than 
the rates given above. 

Minimum Gravity Flow Head 
Required to Actuate Switch 

1.4 Metres Head at 
Maximum Sensitivity. 

Please Note: Switching point flow rate data given in the tables above 
refers to water at 15'C as the process fluid and is accurate to -/ -1 
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All electrical work associated with the P25 flow switch 
must be carried out by qualified persons only and must 
conform to the relevant local codes. 

The electrical enclosure on the P25 switch is accessible by 

glloving 

one screw on the lid. The lid has an integral 20mm 
le gland designed to accept flexible cable up to 10mm 

ameter. If the gland nut is removed the exposed female! 
thread will then accept a 20mm conduit bush. The 
accompanying table sets out the electrical rating of the switch. 

ELECTRICAL DATA 

The P25 flow switch houses a high Amperage single pole double 
throw switch suitable for most general control applications and for 
the direct control of pump motors up to 1.5kW 2HP. 

OVERRIDE SWITCH 
The P25 flow switch incorporates a built in manual override 
that allows the flow switch to be operated even if no flow is 

present. Located on the side of the switch body, the override 
is operated by rotating its dial 90° between AUTO and ON. In 

the AUTO position the switch only responds to liquid flow. In 

the ON position the switch ignores liquid flow (or lack of it) and 
actuates the switch. Turning the switch dial to the on position 
allows the flow switch and its associated circuits to be tested 
and also allows pumps to be primed or pressure accumulators 
to be charged. In normal operation the override should be 
rotated fully into the auto position. Note that the P25 flow 
switch may not operate correctly if the dial is left part way 
between on and auto. 

Rated Voltage 
NON INDUCTIVE LOADS INDUCTIVE LOADS 

Resistive Load Lamp Load Inductive Load Motor Load 

NC NO NC NO NC NO NC NO 

125 VAC 20A 7.5A 20A 12.5A 

250 VAC 20A 7.5A 20A 8.3A 
500 VAC 15 A 4A 10A 2A 

8VDC 20A . 
3A 1.5A 20A 12.5A 

14VDC 20A 3'A 1.5A 15A 12.5A 
30VDC 6A 3A 1.5A 5A 5A 
125 VDC 0.5 A 0.5 A 0.05 A 0.05 A 

250 VDC 0.25 A 0.25 A 0.03 A 0.03 A 

NORMALLY CLOSED (2) 

NORMALLY OPEN (3) 

COMMON (1) 

SENSITIVITY ADJUSTMENT SCREW 

OUTLET 

INLET 
AUTO / ON OVERRIDE 

SWITCH 

MADE IN AUSTRALIA BY 

MAINTENANCE 
If The P25 flow switch is 

correctly installed and if the 
process fluid is compatible with 
the materials of construction of 
this switch, then a very long 
maintenance free service life 
can be expected from this 
switch. Factors that may 
contribute to early failure of the 
P25 include excess temperature, 
excess pressure or electrical 
loads in excess of the 
microswitch's rating. 

Please Note: All of the components of this switch are 
available as spare parts 

ITEM DESCRIPTION QTY MATERIAL 
1 BODY 1 GLASS REINFORCED POLYPROPYLENE 
2 PISTON 1 ABS 
3 SWITCH ARM & MAGNET 1 ABS 
4 TOGGLE ASSEMBLY 1 ABS 
5 UNION NUT 2 GLASS REINFORCED POLYPROPYLENE 
6 O -RING 2 NEOPRENE 
7 PIPE SOCKET 2 PVC (STANDARD ) ABS (OPTIONAL) 
8 LID SCREW 1 M5 BY 16 STAINLESS PAN HEAD 
9 RETAINER RING 1 NEOPRENE 

10 SPRING 1 STAINLESS STEEL 
11 SENSITIVITY ADJUSTMENT 1 M3.5 BY 14 STAINLESS PAN HEAD 
12 LID 1 ABS 
13 MICROSWITCH ASSEMBLY 1 A20 MICROSWITCH AND CARRIER 
14 GLAND BACKING RING 1 ABS 
15 GLAND NUT 1 ABS 
16 CABLE GROMMET 1 SANOPRENE 
17 LID GASKET 1 SANOPRENE 
18 25 by 40 ADAPTOR A & B 2 GLASS REINFORCED POLYPROPYLENE 
19 TOGGLE O -RING 1 NEOPRENE 
20 BODY O -RING 2 NEOPRENE 

KELCO ENGINEERING 
Division of CYNCARD PTY LTD A.B.N. 20 002 834 844 
Head Office and Factory: 9/9 Powells Road BROOKVALE 2100 AUSTRALIA 
Postal Address: PO Box 496 BROOKVALE NSW 2100 
Phone: 61 2 9905 6425 Fax: 61 2 9905 6420 
Email: sales @kelco.com.au URL: www.kelco.com.au 

PLEASE NOTE: The P25 Flow Switch is the subject of patent and trademark applications both in Australia and Internationally. 
Cyncard Pty Ltd reserves the right to change the specification of this product without notice. All rights reserved © 2003 
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INSTALLATION AND OPERATING SHEET FOR 
KELCO Q SERIES HEAVY DUTY FLOAT SWITCH 

PLEASE READ THIS INSTALLATION 
.SHEET CAREFULLY AND FULLY BEFORE 

INSTALLING THIS FLOAT SWITCH 

The Q series heavy duty float switch is a two position 
level regulator, capable of giving an on or off switch 
action at two distinct levels in a pit or tank, containing 
liquid. The difference in height between the on and 
the off point which can be attained with this switch is 
between 150 and 350mm, in water. For applications 
where the level change is greater than 350mm, two 
switches should be used, one to actuate at high level 
and one at low level. This switch is suitable for use in 
potable water as well as in waste and effluents. There 
is no mercury used in this switch, so it is 
environmentally safe. 

ENVIRONMENT 

This switch is constructed from polypropylene with 
hypalon rubber shielded cable. There are no metal 

Sparts in contact with the process liquid. The switch can 
therefore be used in water, seawater, acids, alkalis, 
and a great variety of chemical solutions, including oil, 
oily waste, fats and effluent of many types. 

This Float Switch should not be used at greater than 
30 metres submergence in water, or in closed vessels 
at greater than 300 Kpa pressure. 

Do not expose this switch to liquid temperatures less 
than -20 °C or greater than +80 °C. The switch will 
withstand temperatures outside these limits but the 
life of the unit may be reduced. This effect will be 
aggravated if various chemicals are also present. 
Liquids in which this switch operates should have a 
specific gravity greater than 0.6. In liquids of low 
specific gravity, the buoyancy of the switch is 
reduced and a proportionally lower operating 
differential results. 

INSTALLATION 

Slittle care taken when installing this Float Switch will 
eatly influence and prolong its service life. Select 

the installation site carefully. Avoid installing this 
switch in any area where there is excessive 
turbulence, or in situations where the switch will rub or 
foul against any object. Any abrasion between the 

switch cable and any adjacent surfaces will greatly 
reduce the life of the switch and may cause premature 
or unpredictable failure. In areas where several float 
switches are to be installed, it is essential to ensure 
the cables from adjoining switches do not become 
tangled or abrade against each other. 

Standard cable weights are available to suit the Q 
series Float Switch. These may be supplied in brass 
or 316 stainless`steel. If a standard cable weight was 
supplied with this switch, simply thread the switch 
cable through one of the holes in the weight and back 
through the second hole. Position the weight at least 
150mm away from the float. See Fig1 for details. 

CABLE WEIGHT POSITIONED 
WHERE REQUIRED 

Fig 2 depicts a tidy method of installing multiple Float 
Switches, using a length of PVC pipe as a central 
cable conduit. Alternatively the Float Switch may be 
simply strapped to a pump discharge pipe, using 
cable ties. 

JUNCTION BOX 

PUMP 
DISCHARGE 

CONDUIT HELD WITH CABLE TIES 
PROTECTING BOTH PUMP AND FLOAT 
SWITCH CABLES TERMINATING IN A 
WEATHER PROOF JUNCTION BOX 

PUMPING RANGE 
. WITH A SINGLE 

FLOAT SWITCH 

JUNCTION BOX 

PUMPING RANGE 
WITH TWO FLOAT 

SWITCHES 

Fig 2 
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Where possible tether the switch cable to a suitable 

standpipe. This will limit its movement to within its 

operating range and avoid unnecessary cable 

freedom and potential for abrasion or tangling. Do not 

tether the cable closer than150mm from the end of 

the cable boot. To do so greatly increases the 

severity of the flexing arc through which the cable 

must move, as the float rises and falls. This 

contributes to premature work hardening of the copper 

strands in the cable and may eventually contribute to 

failure of the switch. Where possible keep the 

exposed rubber cable out of direct sunlight. For 

example, at the top of a tank, terminate the float 

switch in a suitable junction box; do not simply drape 

the cable over the tank rim or across exposed ground. 

Prolonged exposure to sunlight will perish and crack 

the cable. 

ELECTRICAL INSTALLATION 

All electrical work associated with this Float Switch 

must conform to the relevant local and national codes 

and must be carried out by qualified persons only. 

This switch is rated to control 240 volt circuits. In the 

interest of safety, lower voltages, such as 24 or 48 

volts should be used wherever possible. If the switch 

is used in a 240 volt control circuit, it must always be 

isolated via an earth leakage circuit breaker. 

This Float Switch contains a single pole double throw 

microswitch. The rating of the microswitch is indicated 

on the face of the switch. Connection is via three core 

1.5mm rubber clad cable. Core colours are blue, 

black, and brown. The blue wire is common. With the 

switch hanging vertically down, the black wire to blue 

is closed and the brown to blue, open. If the switch is 

inverted, so the cable hangs vertically below the 

switch, the blue wire to black is open circuit and the 

blue to brown closed. 

As a general guide, terminate the float switch in a 

junction box as close as practical, and well above the 

liquid level in the tank or pit. Where possible avoid 

running the Float Switch cable any appreciable 

distance through conduit, as this simply makes 

servicing, testing and eventual replacement more 

difficult. Most applications will only require the use of 

the common (blue) wire and either the black or brown 

wire. In all two -wire applications, insulate the end of 

the third, unused wire, as it will become live when the 

switch changes state. 

In applications where two Float Switches are used in 
a control circuit, for example for the filling or pumping 

out of a deep tank, a relay must be used in the 

control circuit. A basic schematic diagram for this 

application is depicted in Fig 3. In Fig 3, a double 

pole relay is used to latch the circuit ON. The latch is 

broken by either the high level or low level Float 

Switch changing state, depending on whether the 

tank is to be emptied or filled. A suitable relay may 

be used to directly control the pump motor, however, 

it is preferable that the control circuit be operated at 

low voltage, and the relay contacts, set 1, used to 

control a suitable mains voltage contactor which in 

turn controls the pump motor. 

240volt supply 

A 
24volt supply 

BROWN WIRE 

HIGH LEVEL 
FLOAT SWITCH 

BLUE WIRE 

RELAY CONTACTS 

SET No 2 

RELAY CONTAC 

SET No 1 

LOW LEVEL 
FLOAT SWITCH 

BROWN WIRE 

PUMP 

OTOR 

24volt supply 

BLACK WIRE 

TS 

BLUE WIRE 

LOW LEVEL 
FLOAT SWITCH 

BLACK WIRE 

HIGH LEVEL 
FLOAT SWITCH 

RELAY CONTACTS 

SET 

RELAY COIL 
24 volta 

N 

RELAY COIL 
24 volta 

PUMPING OUT OF A TANK PUMPING INTO A TANK 

Fig 3 

HAZARDOUS APPLICATIONS 

This Float Switch is classed as a simple device, it 

contains no mechanism for the production or storage 

of electricity. As such, it requires no separate 

certification to be used in hazardous environments. 

For such installations it is necessary to isolate the 

Float Switch via an intrinsically safe relay, a zener 

barrier. 

MADE IN AUSTRALIA BY KELCO ENGINEERING 
Division of CYNCARD PTY LTD A.B.N. 20 002 834 844 

Head Office and Factory: 9/9 Powells Road BROOKVALE 2100 AUSTRALIA 

Postal Address: PO Box 496 BROOKVALE NSW 2100 

Phone: 61 2 9905 6425 Fax: 61 2 9905 6420 

Email: sales@kelco.com.au URL: www.kelco.com.au 

PLEASE NOTE: The "Q" Series Heavy Duty Float Switch is the subject of patent and trademark applications both in Australia and internationally. 
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INSTALLATION AND OPERATING SHEET FOR 
KELCO Q SERIES HEAVY DUTY FLOAT SWITCH 

PLEASE READ THIS INSTALLATION 
ISHEET CAREFULLY AND FULLY BEFORE 

INSTALLING THIS FLOAT SWITCH 

APPLICATION 

The Q series heavy duty float switch is a two position 
level regulator, capable of giving an on or off switch 
action at two distinct levels in a pit or tank, containing 
liquid. The difference in height between the on and 
the off point which can be attained with this switch is 
between 150 and 350mm, in water. For applications 
where the level change is greater than 350mm, two 
switches should be used, one to actuate at high level 
and one at low level. This switch is suitable for use in 
potable water as well as in waste and effluents. There 
is no mercury used in this switch, so it is 
environmentally safe. 

-I 
This switch is constructed from polypropylene with 
hypalon rubber shielded cable. There are no metal 

Iparts in contact with the process liquid. The switch can 
therefore be used in water, seawater, acids, alkalis, 
and a great variety of chemical solutions, including oil, 
oily waste, fats and effluent of many types. 

This Float Switch should not be used at greater than 
30 metres submergence in water, or in closed vessels 
at greater than 300 Kpa pressure. 

Do not expose this switch to liquid temperatures less 
than -20 °C or greater than +80 °C. The switch will 
withstand temperatures outside these limits but the 
life of the unit may be reduced. This effect will be 
aggravated if various chemicals are also present. 
Liquids in which this switch operates should have a 
specific gravity greater than 0.6. In liquids of low 
specific gravity, the buoyancy of the switch is 
reduced and a proportionally lower operating 
differential results. 

INSTALLATION 

Ill little care taken when installing this Float Switch will 
reatly influence and prolong its service life. Select 

the installation site carefully. Avoid installing this 
switch in any area where there is excessive 
turbulence, or in situations where the switch will rub or 
foul against any object. Any abrasion between the 

switch cable and any adjacent surfaces will greatly 
reduce the life of the switch and may cause premature 
or unpredictable failure. In areas where several float 
switches are to be installed, it is essential to ensure 
the cables from adjoining switches do not become 
tangled or abrade against each other. 

Standard cable weights are available to suit the Q 
series Float Switch. These may be supplied in brass 
or 316 stainless steel. If a standard cable weight was 
supplied with this switch, simply thread the switch 
cable through one of the holes in the weight and back 
through the second hole. Position the weight at least 
150mm away from the float. See Fig1 for details. 

CABLE WEIGHT POSITIONED 
WHERE REQUIRED 

Fig 2 depicts a tidy method of installing multiple Float 
Switches, using a length of PVC pipe as a central 
cable conduit. Alternatively the Float Switch may be 
simply strapped to a pump discharge pipe, using 
cable ties. 

JUNCTION BOX 

PUMP 
DISCHARGE 

T-- 
PUMPING RANGE 
WITH A SINGLE 
FLOAT SWITCH 

CONDUIT HELD WITH CABLE TIES 
PROTECTING BOTH PUMP AND FLOAT 
SWITCH CABLES TERMINATING IN A 
WEATHER PROOF JUNCTION BOX 

JUNCTION BOX 

PUMPING RANGE 
WITH TWO FLOAT 

SWITCHES 

Fig 2 
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Where possible tether the switch cable to a suitable 

standpipe. This will limit its movement to within its 

operating range and avoid unnecessary cable 

freedom and potential for abrasion or tangling. Do not 

tether the cable closer than150mm from the end of 

the cable boot. To do so greatly increases the 

severity of the flexing arc through which the cable 

must move, as the float rises and falls. This 

contributes to premature work hardening of the copper 
strands in the cable and may eventually contribute to 

failure of the switch. Where possible keep the 

exposed rubber cable out of direct sunlight. For 

example, at the top of a tank, terminate the float 

switch in a suitable junction box; do not simply drape 

the cable over the tank rim or across exposed ground. 

Prolonged exposure to sunlight will perish and crack 

the cable. 

ELECTRICAL INSTALLATION 

All electrical work associated with this Float Switch 

must conform to the relevant local and national codes 

and must be carried out by qualified persons only. 

This switch is rated to control 240 volt circuits. In the 

interest of safety, lower voltages, such as 24 or 48 

volts should be used wherever possible. If the switch 

is used in a 240 volt control circuit, it must always be 

isolated via an earth leakage circuit breaker. 

This Float Switch contains a single pole double throw 

microswitch. The rating of the microswitch is indicated 

on the face of the switch. Connection is via three core 

1.5mm rubber clad cable. Core colours are blue, 

black, and brown. The blue wire is common. With the 

switch hanging vertically down, the black wire to blue 

is closed and the brown to blue, open. If the switch is 

inverted, so the cable hangs vertically below the 

switch, the blue wire to black is open circuit and the 

blue to brown closed. 

As a general guide, terminate the float switch in a 

junction box as close as practical, and well above the 

liquid level in the tank or pit. Where possible avoid 

running the Float Switch cable any appreciable 

distance through conduit, as this simply makes 

servicing, testing and eventual replacement more 

difficult. Most applications will only require the use of 

the common (blue) wire and either the black or brown 

wire. In all two -wire applications, insulate the end of 

the third, unused wire, as it will become live when the 

switch changes state. 

In applications where two Float Switches are used in 

a control circuit, for example for the filling or pumping 

out of a deep tank, a relay must be used in the 
control circuit. A basic schematic diagram for this 

application is depicted in Fig 3. In Fig 3, a double 

pole relay is used to latch the circuit ON. The latch is 

broken by either the high level or low level Float 

Switch changing state, depending on whether the 

tank is to be emptied or filled. A suitable relay may 

be used to directly control the pump motor, however, 

it is preferable that the control circuit be operated at 

low voltage, and the relay contacts, set 1, used to 

control a suitable mains voltage contactor which in 

turn controls the pump motor. 

240volt supply 

24volt supply 

BROWN WIRE 

HIGH LEVEL 
FLOAT SWITCH 

N 

BLUE WIRE 

BROWN WIRE 
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RELAY COIL 
24 volt. 

24volt supply 

BLACK WIRE 

TS 
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FLOAT SWITCH 

BLACK WIRE 

HIGH LEVEL 
FLOAT SWITCH 

PUMPING OUT OF A TANK PUMPING INTO A TANK 

Fig 3 

HAZARDOUS APPLICATIONS 

This Float Switch is classed as a simple device, it 

contains no mechanism for the production or storage 

of electricity. As such, it requires no separate 

certification to be used in hazardous environments. 

For such installations it is necessary to isolate the 

Float Switch via an intrinsically safe relay, a zener 

barrier. 
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INSTALLATION AND OPERATING SHEET FOR 
P25 SERIES INLINE FLOW SWITCHES 

PLEASE READ_T.HIS INSTALLATION SHEET CAREFULLY AND FULLY 
BEFORE INSTALLING OR SERVICING THIS FLOW SWITCH. 

INTRODUCTION: 
The P25 flow switch is a magnetically operated sensor that will 
turn on or off in response to liquid flow. The body of the switch 
contains a piston that partly obstructs the line of flow. To pass 
through the switch, the process liquid must push the piston back 
and flow over it and out through the outlet of the switch. When 
flowing liquid pushes the piston back, a magnet inside the piston 
actuates a powerful switch in the electrical housing. This 
provides a set of closed, (or open) electrical contacts that can 
be used in control circuits to indicate flow, or to directly actuate 
pump motors. The body of the P25 switch contains a second 
magnet that opposes the magnet in the piston. The repulsive 
force generated between the piston and the switch magnets 
constantly pushes the piston back to the off position, against the 
incoming flow. This unique magnet system negates the need for 
metal springs and provides the switch with exceptional reliability. 

OPERATING ENVIRONMENT 
The P25 flow switch has no metal parts in contact with the 
process fluid. Inert thermoplastics are all that come in contact 
with the liquid passing through the switch. This means the P25 
can be used in aggressive chemical solutions, seawater, and 
bore water and in many fluids that would attack metal parts. 
The P25 flow switch contains a close fitting piston, and should 
only be` used in applications where the process fluid is 
reasonably clean and free of entrained or sukpehded material. 
Fluids containing large particulate matter, ferrous materials or 

0 
fibrous matter should not be used in this switch. If the degree 
of contamination of the process fluid can't be guaranteed, then 
suitable line filtration should be fitted to the system. 
The standard P25 flow switch is constructed from glass 
reinforcéd polypropylene, with neoprene o- rings, and an ABS 
electricál housing. The P25 flow switch is weatherproof to 
IP67, that is it is suitable for all outdoor exposed applications. 
The switch should be protected from freezing, or from 
exposure to liquid temperatures in excess of 80 °C. The P25 
flow switch should not be used in applications where the line 
pressure exceeds 18 bars, in the interest of safety, the switch 
has a burst pressure rating of >60 bars. Care should be 
taken not to expose the P25 flow switch to excessive 
pressures such as may be generated by water hammer. 
The environmental limitations and the main performance 
parameters of the standard P25 flow switch are set out in the 
table below. ' ' 
Maximum Recommended 
Continuous Flow Rate 

100 Litres per Minute (Head 
loss across the switch <50kPa 
at 100 Umin.) 

Maximum Recommended 
Operating Pressure (Static or 
Dynamic) at Ambient 
Temperature 

1800 kPa (260 P.S.I.) 

Minimum Burst Pressure at 
Ambient Temperature 

6000 kPa (865 P.S.I.) 

Maximum Liquid Temperature 
(Standard P25 Switch) 

80 °C 

Minimum Liquid Temperature 
(Standard P25 Switch) 

-30 °C 

Liquid Ph range 11014 

Ingress Protection Rating 
(Weatherproof Rating) 

IP67 

Please note: Maximum operating pressure given it the table must be 
de- rated, in the interest of safety, in proportion to temperature increase, 
and in consideration of any chemical solutions being processed. 

A 

The P25 flow switch can be mounted in any orientation in the 
pipework, including upside down. There is a direction of flow 
arrow on the switch body. This directionality must be adhered 
to, as the switch will not operate against a reversed flow. 
Pipework can be used to support the switch, or the switch can 
be connected directly into valve manifolds or pump ports. Do 
not use this flow switch as a non -return valve. 

PIPE TERMINATIONS & SPIGOTS 
There are a number of optional piping terminations available 
that may have been supplied with the P25 flow switch. These 
include tapered or parallel BSP male fittings, in 15mm (V2') 
through to 40mm (11/2') sizes. The parallel thread fittings are 
supplied with suitable union nuts O -rings and pipe sockets or 
spigots. The taper thread adaptors are not supplied with 
unions, as they are intended to be screwed directly into 
pipework. The outlet union assembly of the P25 switch can 
be unscrewed and any standard 25mm pipefitting can be 
screwed directly into the 25mm (1" B.S.P.) female (parallel) 
thread in the switch body. 

SENSITIVITY AND SWITCHING POINT 
There are two methods of adjusting the switching point of the 
P25 flow switch in relation to flow. 

1. The inlet and outlet adaptors, (items 18 in the parts list) are 
marked on their octagonal faces, A and B. As supplied by the 
factory, the A adaptor is fitted to the inlet of the switch, and the 
B adaptor to the outlet of the switch. The A adaptor has a 
slightly different internal shape to the B adaptor and when fitted 
to the inlet of the switch requires the lowest flow rate to 
actuate the switch. By substituting the B adaptor for the A 
adaptor in the inlet of the switch a second and higher range 
of switching points is available to the installer. The exact flow 
rates required to actuate the P25 flow switch in both the A and 
B configuration are given in the accompanying tables. 

2. For fine adjustment of the switch point, an adjusting screw 
is provided inside the electrical housing of the switch, as 
indicated in the accompanying sketch. As supplied, the 
adjusting screw is wound fully in, that is the switch is set 
to its least sensitive. To increase the sensitivity, and 
thereby reduce the flow rate required to actuate the switch 
simply wind the adjusting screw anti -clockwise, or 
outward. The maximum sensitivity is reached at a point 
where the head of the screw is flush with the top of the 
angled cowling that surrounds the head of the screw. 

SWITCHING POINT, A RANGE 

Switching Point on a Slowly 
Rising Flow. 

Adjustable from 0.8 Litres per 
Minute to 5.3 Litres per Minute 

Switching Point on a Slowly 
Falling Flow 

Approximately 20% less 
than the rates given above. 

Minimum Gravity Flow Head 
Required to Actuate Switch 

1.4 Metres Head at 
Maximum Sensitivity. 

SWITCHING POINT, B RANGE 

Switching Point on a Slowly 
Rising Flow. 

Adjustable from 2.2 Litres per 
Minute to 10 Litres per Minute 

Switching Point on a Slowly 
Falling Flow 

Approximately 20% less than 
the rates given above. 

Minimum Gravity Flow Head 
Required to Actuate Switch 

1.4 Metres Head at 
Maximum Sensitivity. 

Please Note: Switching point flow rate data given in the tables above 
refers to water at 15 °C as the process fluid and is accurate to +/ -15% 
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All electrical work associated with the P25 flow switch 
must be carried out by qualified persons only and must 
conform to the relevant local codes. 

The electrical enclosure on the P25 switch is accessible by 

removing one screw on the lid. The lid has an integral 20mm 
cable gland designed to accept flexible cable up to 10mm 

diameter. If the gland nut is removed the exposed female 
thread will then accept a 20mm conduit bush. The 
accompanying table sets out the electrical rating of the switch. 

ELECTRICAL DATA 

The P25 flow switch houses a high Amperage single pole double 

throw switch suitable for most general control applications and for 

the direct control of pump motors up to 1.5kW 2HP. 

" 
The P25 flow switch incorporates a built in manual override 
that allows the flow switch to be operated even if no flow is 

present. Located on the side of the switch body, the override 
is operated by rotating its dial 90° between AUTO and ON. In 

the AUTO position the switch only responds to liquid flow. I 

the ON position the switch ignores liquid flow (or lack of it) an 
actuates the switch. Turning the switch dial to the on position 
allows the flow switch and its associated circuits to be tested 
and also allows pumps to be primed or pressure accumulators 
to be charged. In normal operation the override should be 

rotated fully into the auto position. Note that the P25 flow 
switch may not operate correctly if the dial is left part way 
between on and auto. 

Rated Voltage 
NON INDUCTIVE LOADS INDUCTIVE LOADS 

Resistive Load Lamp Load Inductive Load Motor Load 

NC NO NC NO NC NO NC NO 

125 VAC 20A 7.5A 20A 12.5A 

250 VAC 20A 7.5A 20A 8.3A 

500 VAC 15 A 4A 10A 2A 

8 VDC 20A 3 A 1.5 A 20A 12.5A 

14 VDC 20A 3 A 1.5 A 15 A 12.5A 

30VDC 6A 3A 1.5A 5A 5A 
125 VDC 0.5 A 0.5 A 0.05 A 0.05 A 

250 VDC 0.25 A 0.25 A 0.03 A 0.03 A 

NORMALLY CLOSED (2) 

NORMALLY OPEN (3) 

COMMON (1) 

SENSITIVITY ADJUSTMENT SCREW 

OUTLET 

INLET 
AUTO / ON OVERRIDE 

SWITCH 

.vr;. . . , , 

, 
p 

o o - ,'; 0 O 
- .;ilic %///,,, 

,pol- 

"- oc...... `r`\` 
r.,tI , = . ,, ;-,,,,..,,s- 

e- ///I 

MAINTENANCE 
If The P25 flow switch is 

correctly installed and if the 
process fluid is compatible with 
the materials of construction of 
this switch, then a very long 
maintenance free service life 

can be expected from this 
switch. Factors that may 
contribute to early failure of the 
P25 include excess temperature, 
excess pressure or electrical 
loads in excess of the 
microswitch's rating. 

Please Note: All of the components of this switch are 
available as spare parts 

ITEM DESCRIPTION QTY MATERIAL 
1 BODY 1 GLASS REINFORCED POLYPROPYLENE 
2 PISTON 1 ABS 
3 SWITCH ARM & MAGNET 1 ABS 
4 TOGGLE ASSEMBLY 1 ABS 
5 UNION NUT 2 GLASS REINFORCED POLYPROPYLENE 
6 O -RING 2 NEOPRENE 
7 PIPE SOCKET 2 PVC (STANDARD ) ABS (OPTIONAL) 
8 LID SCREW 1 M5 BY 16 STAINLESS PAN HEAD 
9 RETAINER RING 1 NEOPRENE 
10 SPRING 1 STAINLESS STEEL 

11 SENSITIVITY ADJUSTMENT 1 M3.5 BY 14 STAINLESS PAN HEAD 

12 LID 1 ABS 
13 MICROSWITCH ASSEMBLY 1 A20 MICROSWITCH AND CARRIER 
14 GLAND BACKING RING 1 ABS 
15 GLAND NUT 1 ABS 
16 CABLE GROMMET 1 SANOPRENE 
17 LID GASKET 1 SANOPRENE 
18 25 by 40 ADAPTOR A & B 2 GLASS REINFORCED POLYPROPYLENE 
19 TOGGLE O -RING 1 NEOPRENE 
20 BODY O -RING 2 NEOPRENE 

MADE IN AUSTRALIA BY KELCO ENGINEERING 
Division of CYNCARD PTY LTD A.B.N. 20 002 834 844 

Head Office and Factory: 9/9 Powells Road BROOKVALE 2100 AUSTRALIA 
Postal Address: PO Box 496 BROOKVALE NSW 2100 
Phone: 61 2 9905 6425 Fax: 61 2 9905 6420 

Email: sales@kelco.com.au URL: www.kelco.com.au 

PLEASE NOTE: The P25 Flow Switch is the subject of patent and trademark applications both in Australia and Internationally. 

Cyncard Pty Ltd reserves the right to change the specification of this product without notice. All rights reserved © 2003 
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242322 

N.0 
vA. C 
ALARM 
RELAY 
240-0.5A 

® ®® ® ®®®®® 
2019181716151413 

I I Ka N.C. NA 

POWER RELAY 1 RELAY 2 

220 -240V 240 Vr. 240 V.^ 
5A. 5A. 

Wiring diagram 
Schema di collegamento 
Schéma de groupement 
Anschlußplan 
Esquema de conexion LIFONTROL 

1-HIGH ALARM 

I LOW ALARM 
ICOMMUNS 

The DB ElectrOprobe intended for use in the sector of_ level control instruments, open up 

a whole new field of multlfunctlonat equipment. 
uniteseseriesoffuno 

The MAG3 once again offers en extremely innovative product which 

tions in a very small space (4 DIN modules). 

List of functions 6 and 12. 
On-Off eledraprobe (Operating in one single point ). Acts onnNay2. Use probes 

Differential electroprOÓe (operates between two probes positioned by Installer). 

Acts on relay 1. Use probes 10 and 11, always together with 6 andlor 7. 

High alarm - Alarm relay - Use probes 9 and 6. 

Low alarm - Alarm relay - Use probes 8 and 7. 

Internal Buzzer - For high and low alarms. 

Control for external alarm (buzzer or light). 

Possibility of activating or deactivating controls 
be necessary 

by i p-s itch. functions. 
The installation of 4 electroprobes 

When maklrig the Installation, as per examples Berm overleaf, particular attention should 

' be paid tó certain details: 

Together With the probes for level control of for activating the alarms. it is essential to 

always have a "common" probe. Conned to terminal 6 or 7 (terminals 6 and 7 are 

joined td eaeh other internally). . 

lower than any other probe 
This "common" probe must always be 

The low and high alarm are not interchangeable, that is: the tow alarin activates the 

relay when the probe situated at the bottom is no longer wet by the liquid. 

The high alarm activates the relay as soon as the liquid touches the probe. 

Specifications: Hz 
Power supply _. 10; 

Sp-ey 
60 °C 

Working temperature 24 VC 
Probe voltage 1 mP 

1 and 2 
Max probe current A at 240 V 

Load on contacts of relays 2A0 t 0V A 

Alarm relay 

L'Eiettrosonda DB si Inserisce nel campo degli strumenti di regolazione di livella apren- 

r,te nuovo delle apparecchiature polifunzlonall. 
il campa 

ne un prodotto fortemente Innovativo che riunisce in un 

Ancora una vdta le MAJC3 Pro 
piccolo spazio (4 moduli DIN) una serie di funzioni. 

Elenco della funzioni: 
su relay 2. Usare sonde 6 e 12. 

Eiettmsordaonofl( Inbnrentoinununicopunto).Agisee 

Elettrosonda differenziale (intervento fra due sonde posizionata dall installatore). 

Agiscono su relay 1 usare sonde 10 e 11 sempre insieme alla 6 alo 7. 

Allarme alto - Alarm relay - Usare sonde g e 6. 

Allarme basso - Alarm relay - Usare sonde 8 e 7. 

Suoneria interne ( Buzzer) - Per allarme atto e basso. 

Comando per allarme esterno (suoneria O luce). 

Possibilità di attivare o disattivare tali comandi a mezzo di dip-switch. 

Per ottenere le medesime funzioni sarebbe necessario Installare 4 elettrosonde. 

Nell'installazione, di cul sul retro diamo alcuni Osampl, è necessario fare attenzione ad 

alcuni particolari: 
Sempre, insieme al sondini che servono o per il controllo del livelli e per rattivazione 

degli spanni, deve essere presente un sondino "comune" collegato ctoe al morsemi 

6 o 7 (internamente i morsetti 6 e 7 sono collegati fra 

Tale sondino' comune" deve essere smnp e più basso di qualsiasi altro sondino. 

Gil allarmi basso e alto non sono intercambiabill e cioè: l'allarme basso attiva II rele 

quando II sondino posto in basso 11011 più 

C 

bagnato 

allarme alto attiva Ii ialà6 appena iit liquido socca sondiuldo nw 

Caratteriaticche tecniche: 

Alimentazione 
Temperature utilizzo 
Tensione alle sonde 
Corrente alle sondale 

1 e 5 
Canco sui contatti 
Rema dl allarme 

50-60 Hz - 10; +55°C 
24 V- 

1 mA 
5Aa240V 
240 V 05 A 
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&hait in A den Pagel 
zwischen den Sonden on 
und off und löst Alarm 
eus, wenn die Fk7ssigkap 
unter low Alarm" 
(unterer Alarm) sinkt. 

Mantiene en A el nivel 
entre las sondas on y off 
y pone en alarma si 
el liquido bija por debajo 
de "low alarm" (alarma 

ErfmMit In A den Pegel 
zwischen den Sonden on 
und off und trist Alarm 
aus, soNOhlWahn 
die Fk7ssigt®it unter low 
Alano" (unterer Alarmo) 
sinkt als auch wenn sie 
die "high Afane Sande pes. 

Mantiene en A el nivel 
entre las sondas on y off 
y pone en alarma tanto si 
el liquido baja por debajo 
de "low alarm" (alarma 
baja) como si sobrepasa 
la sonda "high atan': 

In A maintains the level 
between the on and off 
probes and activates the 
alarm when the liquid 
falls below the "low 
alarm" probe. 

Mantiene in A il livello tra 
le sonde on e off e mette 
in allarme se Il liquido 
scende sotto "low alarm" 
(allarme basso). 

Le dispositif maintient 
en A le niveau entre les 
sondes on et off et, met 
en alarme lorsque 
le liquide descend sous 
"low alarm" (alarme 
basse). 

In A maintains the level 
between the on and 
off probes and activates 
the alarm both when 
the liquid fails below 
the "low alarm" probe and 
when it exceeds the "high 
alarm" probe. 

Mantiene In A il libello tra 
le sonde on e off e mette 
In allarme sia se il liquido 
scende sono low alarm" 
(allarme basso) sia 
se supera la sonda "high 
Mann': 

Le dispositif maintient 
en Ale niveau entre les 
sondes on et off et, met 
en alarme lorsque soit 
le liquide descend sous 
Now alarm" (alarme 
basse) soit lorsque 

U dépasse la sonde "high 
alarm': 

i 
o 

A 

O. 
.ur 

00*..., 

_?r7ar7AST 

tY 

ErMit in A den Pegel 
zwischen den Sonden on 
und off und Post Alarm . 

aus, Nenn die Fiassigkeit 
die Sonde 'Nigh Alarm" 
(oberer Alarm) °besteigt. 

Mantiene en A el nivel 
entre las sondas on y off 
y pone en alarma 
si el liquido sobrepasa 
la sonda "high alarm" 
(atarme alta). 

Erhält in B den Pegel 
zwischen den Sonden on 
und off, indem auf Pumpe 
P eingewirkt wird. Dieser 
Eingriff erfolgt nur dann, 
wenn die FIGssigkeit in A 
den Pegel der on-off - 
Sonde Gbersteigt. 

Mantiene en B el nivel 
entre las sondas on y off, 
interviniendo sobre la 
bomba P. Dicha 
intervención se efectua 
tan solo si el liquido en A 
es superior al nivel de la 
sonda on-off. 

In A maintains the level 
between the on and off 
probes and activates the 
elan if the liquid 
exceeds the "high alarm' 
probe. 

Mantiene in A livello In 
le sonde on e off e mette 
in allant» se liquido 
supera la sonda "high 
alarm" ( aliarme alto). 

Le dispositif maintient 
en A le niveau entre les 
sondes on et off et, met 
en alarme lorsque le 
liquide dépasse la sonde 
"high alarm" (alarme 
haute). 

In B maintains the level 
between the on and off 
probes, intervening 
on the pump P. 

. This Intervention will 
however only take place 
if the liquid in A exceeds 
the level of the on-off probe. 

Mantiene in B ii livello tra 
le sonde on e off, 
intervenendo sulla pompa 
P. Tale intervento wane 
perd effettuato solo se 
il liquido in A é superiore 
al livello della sonda on-off. 

Le dispositif maintient 
en B le niveau entre 
les sondes on et off en 
intervenant sur la pompe P. 

Une telle Intervention est 
cependant effectuée 
uniquement si le liquide 
en A est supérieur du 
niveau de la sonde on -off. 
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Erh §!t fn B den Pegel 
zwischen den Sonden on 
und off Indem auf Pumpe 
P eingewirkt wird. 

. Dieser Eingriff erfolgt nur 
dann,`wenn die Rüssigkeit 
in A den Pegel der 
on-off - Sonde übersteigt. 
Außerdem werden 
die oberen und unteren 
Alarme in Tank B 
aktiviert. 

Mantiene en B el nivel 
entre las sondas on y off, 
Interviniendo sobre la 
bomba P. Dicha 
intervención se efectua 
tan solo sr el liquido en A 
es superior al nivel de la 
sonda on-off. Acciona 
además las alarmas altas 
y bajas en la Tank B. 

In B maintains the level 
between the on and off 
probes, intervening 
on the pump P. 

This intervention will 
however only take place 
if the liquid in A exceeds 
the level of the on-off probe. 
It also activates the high 
and low alarms in tank B. 

Mantiene In B il livello tra 
le sonde on e off, 
intervenendo Sulla pompa 
P. Tale intervento viene 
per?) effettuato solo se 
ll liquido in A A superiore 
alliveilo della sonda on-oft 
Attive inoltre gli allarmi 
alto e basso netta tank B. 

Le dispositif maintient 
en B le niveau entre 
les sondes on et off en 
Intervenant sur la pompe P. 

Une telle intervention 
est cependant effectuée 
uniquement si le liquide 
en A est supérieur au 
niveau de la sonde on-off. 
En outre, il met en marche 
les alarmes haute et basse 
dans le réservoir B. 

m<.e v,.. 

ON 

OFF 

M 
11 6 'i i 

II I 

® 
1£34 

MONT. 
060..101 

p 

Crî, WIAq 

sinon 
COMMUN 

FF 

EMák in B den Pegel 
zwischen den Sonden on 
und off, indem auf Pumpe 
P eingewirkt wird. 
Dieser Ergriff enblgt nur 
dann, wenn die ROssigkeit 
In A den Eiegel der 
on-off - Sonde übersteigt. 
Außerdem werden die 
oberen Alarme in Tank B 
sowie die unteren ln Tank 
A ausgelöst. 

Mantiene en B el nivel 
entre las sondas on y off, 
interviniendo sobre la 
bomba P. Dicha 
intervención se efectua 
tan solo si el liquido en A 
es superior el nivel de la 
sonda on-off. Ademes 
accione las alarmas alta 
en la Tank B y baja en la 
Tank A. 

In B maintains the level 
between the on and off 
probes. intervening on 
the pump P. 

This intervention will 
however only take place 
if the liquid In A ehquld 
exceed the level of the 
on-off probe. 
It also actvates the high 
alami in tank B and the low 
alarm in tank.A. 

Mantiene in B il lhslb tra 
le sonde on e off, 
intervenendo sulla pompa 
P T81e intervengo viene 
per° effettuato solo se 
tt liquklo In A 9 Superiore 
al livello della sorda onoff. 
Attiva kwtba gli album! 
alto nella tank B e basso 
nella tan/! A. 

Le dispositif maintient 
en B le niveau entre 
les sondes on et off en 
Intervenant sur la pompe R. 

Une telle Intervention est 
cependant effectuée 
uniquement si le liquide 
en A est supérieur au 
niveau de la sonde on-off. 
En outre, Il met en marche 
les alarmes haute 
dans le réservoir B et 
basse dans le réservoir A. 

Functions used / Funzioni adoperate I Fonctions employées / Verwendete Funktionen I Funciones utilizadas 

CASES 
ON-OFF 

'PROBE 

® 
12 . 

PROBES 

®.® 
10 11: 

ALARM PROBES COMMUNS 

® ® 
6 and /or 7 

RELAY 1 

®®e 
16 17 18 

RELAY 2 

®®® 
13 14 15 

ALARM 
RELAY 

e® 
22 23 24 

INTERNAL 
ALARM 

LOW 

® 
.: 8 

HIGH 

.® 
9 

1 -. - Optional Optional 

2 Imp. - - Optional Optional 

3 mr a Optional Optional 

4 L¡ 0 O a. o . , man am 

5 Optional Optional 

Ó Optional Optional 

ESEMPI SONDE ON-OFF SONDE 
DIFFERENZIALI 

SONDE ALLARME 
SASSO ALTO 

COMUNI 
a ore 7 

RELE I RELÉ 2 RELE ALLARME ALLARME INTERNO 

EXEMPLES SONDES ON-OFF SONDES 
DIFFERENTIELLES 

SONDES ALARMES 
BASSE HAUTE 

COMMUNS 
8 et/ou 7 

RELA* RELAIS 2 RELAIS ALLARME ALARME INTERNE, 

ON-OFF SONDE DIFFERENr i- ALARMSONDE N GEMEINSAM RELAIS I RELAIS 2 ALARM RELAIS INTERNER ALARM BEISPIELE 
SONDEN UNTEN OBEN 6 und/oder 7 

EJEMPLOS SONDAS ON-OFF SONDAS 
DIFERENCIALES 

SONDAS ALARMAS 
BAJA ALTA 

COMUNES 
e yro 7 

RELAI RELE 2 RELE ALARMA ALARMA INTERIOR 

= YES/SUODUJA/SI mm/ = NO/NO/NON/NEIN/NO 
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240 V.", 
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Wiring diagram 
Schema di collegamento 
Schéma de groupement 
Anschlußplan 
Esquema de conexion 

JI FIDt @! F 
IIIIJ }-ÇONTROL 

FRt OlFFi1rQ(TGL 

( CONTROL 

LHIGH ALARM 
LOW ALARM 

¡COMMUNS 

The DB Electroprobe intended for use in the sector of level control instruments, open up 
a whole new field of multifunctional equipment. 
The MAC3 once again offers an extremely innovative product which unites a series of func- 
tions In a very small space (4 DIN modules). 

List of functions: 
On-Of electroprobe (operating in one single point). Acts on relay 2. Use probes 6 and 12. 

Differential electroprobe (operates between two probes positioned by installer). 
Acta on relay 1. Use probes 10 and 11, always together with 6 and /or 7. 

High alarm - Alarm relay - Use probes 9 and 6. 

Low alarm - Alarm relay - Use probes 8 and 7. 

Internal Buzzer - For high and low alarms. 
Control for external alarm (buzzer or light). 
Possibility of activating or deactivating controls by means of dip -switch. 
The installation of 4 electroprobes would be necessary to obtain the same functions. 

When making the installation, as per examples given overleaf, particular attention should 
be paid to certain details: 

Together with the probes for level control of for activating the alarms, It is essential to 
always have a "common" probe, connected to terminal 6 or 7 (terrhinals 6 and 7 are 
joined to each other internally). 
This "common" probe must always be lower than any other probe. 

The low and high alarm are not interchangeable, that is: the low alarm activates the 
relay when the probe situated at the bottom Is no longer wet by the liquid. 
The high alarm activates the relay as soon as the liquid touches the probe. 

,t :!?.`+#.'y^, 

T'4",+ 

L'Elettrosonda DB si inserisce nel campo degli strumenti di regolazione di livello, apren- 
do il campo completamente nuovo delle apparecchiature pollfunzlonall. 
Ancora una volte la MAC3 propone un prodotto fortemente Innovativo che riunisce in un 
piccolo spazio (4 moduli DIN) una serie di funzioni. 

Elenco delle funzioni: 
Elettrosonda on-off ôntervento in un unico punto). Agace su relay 2. Usare sonde 6 e 12. 

Elettrosonda differenziale (Intervento fra due sonde posizionate dall'Installatore). 
Agiscono su relay 1 usare sonde 10 e 11 sempre insieme alla 8 e/o 7 
Allarme alto - Alarm relay - Usare sonde 9 e 6. . 

Allarme basso - Alarm relay - Usare sonde 8 e 7. 

Suoneria interna (Buzzer) - Per allarme alto e basso. 

Comando per allarme esterno (suoneria o luce). 

Possibilità dl attivare o disattivare tali comandi a mezzo di dlp- switch. 
Per ottenere le medesimeunzioni sarebbe necessario installare 4 elettrosonde. 

Nell'installazione, di cul sul retro diamo alcuni esempi, è necessario fare attenzione ad 
alcuni particolari: 

Sempre, insieme ai sondini che servono o per il controllo dei livelli e per l'attivazIone 
degli allarmi, deve essere presente un sondino "comune" collegato cioè ai morsetti 
6 o 7 (internamente i morsattl B e 7 sono collegati fra loro). 
Tale sondino "comune" deve essere sempre più basso di qualsiasi altro sondino. 
Gli allarmi basso e alto non sono Intercambiabili e cioè: l'allarme basso attiva II relé 
quando II sondino posto in basso non è più bagnato dal liquido. 
L'allarme alto attiva II relè appena II liquido tocca il sondino. 

Specifications: 
Power supply 50-60 Hz 

Caratteristiche tecniche: 
Alimentazione 50.60 Hz 

Working temperature - 10; +55°C Temperatura utilizzo - 10; +55°C 
Probe voltage 24 V- Tensione alle sonde 24 V- 
Max probe current 1 mA Corrente alle sonde max 1 mA 
Load on contacts of relays 1 and 2 5 A at 240V- Carico sui contatti dei relè 1 e 5 5 A a 240 V- 
Alarm relay 240 V- 0,5 A Relè di allarme 240 V- 0,5 A 

L'Electrosonde DB s'insère dans le domaine des Instruments de réglage du niveau, en 
ouvrant le secteur totalement nouveau des appareillages polyfonctionneis. 
Encore une fois, MAC3 propose un produit largement Innovateur qui Munit dans un petit 
espace (4 modules DIN) une série de fonctions. 

Liste des fonctions: 
Elektrosonde on-off (intervention dans un unique point). Elle agit sur le relais 2. Utili- 
ser sondes 6 et 12. 

Elektrosonde différentielle (intervention entre deux sondes positionnées par l'installa- 
teur). Elles agissent sur le relata 1. Utiliser sondes 10 et 11 toujours en même temps 
á la 6 et/ou 7. 

Alarme haute - Alarm relay - Utiliser sohdes 9 et 6. 

Alarme basse - Alarm relay - Utiliser sondes 8 et 7. 

Vibreur sonore Interne (Buzzer), pour alarmes haute et basse. 

Commande pour l'alarme externe (sonnerie ou lumière). 

Possibilité de mettre en route ou de désactiver ces commandes par l'intermédiaire de 
dip- swith. 
Pour obtenir les marnes fonctions, il serait nécessaire d'installer 4 electrosondes. 

Dans l'installation, dont nous donnons quelques exemples au verso, il est opportun de 
taire attention à certains détails: 

Toulours, en association aux petites sondes qui servent pour le contrôle des niveaux 
et pour la mise en servicedes alarmes, doit atm présente une petite sonde "commune" 
reliée aux bornes 6 ou 7 (à l'Intérieur les bornes 6 et 7 sont reliées entre elles. 
Cette petite sonde "commune" doit toujours atm plus basse de toutes les autres peti- 
tes sondes. 

Les alarmes basse et haute ne sont pas interchangeables, c'est -à -dire que l'alarme 
basse active le relais lorsque la petite sonde placée en bas n'est plus recouverte de 
liquide. 
L'alarme heute active le relais dès que le liquide touche la petite sonde. 

Die DB- Elektrosonde gehört zum Bereich der Pegel -Einstellungsinstrumente und eröff- 
net damit den neuen Sektor der pollfunktlonalen Geräte. 
Ein weiteres Mal bietet die Firma MAC3 ein vollkommen neues Produkt, das auf klein- 
stem Raum (4 DIN - Module) eine Anzahl verschiedenen Funktionen zusammenfaßt. 

Auflistung der Funktionen: 
Elektrosonde on-off (Eingriff an nur einer Stelle). Wirkt auf Relais 2. Die Sonden 8 
und 12 verwenden. 

Differential Elektrosonde (El ngriff zwischen zwel vom Installateur positionierten Sonden). 
Wirken auf Relais 1. Die Sonden 10 und 11 Immer gemeinsam mit 6 und/oder 7 
verwenden. 

Alarm oben - Relais -Alarm - Die Sonden 9 und 6 verwenden. 

Alarm unten . Relais -Alarm - Die Sonden 8 und 7 verwenden. 

Internes Lautwerk (Buzzer) - Für Alarm oben und unten. 

Steuerung fOr externen Alarm (Lautwerk oder Licht). 

Genannte Steureungen können Ober den Dip- Switch - Schalter ein -bzw. ausgeschál- 
tet werden. 
Um dieselben Funktionen zu erhalten, maten 4 Elektrosonden eingerichtet werden. 

Bei der Installation, für die wir auf der Rückseite einige Beispiel aufzeigen, müssen eini- 
ge Einzelheiten beachtet werden: 

Zusammen mit den Sonden, die entweder zur Pegelkontrolle oder zur Alarmauslö- 
sung dienen, mu8 Immer eine "gemelnsame ", an die Klemmen 6 oder 7 angeschlos- 
sene Sonde vorhanden sein (die Klemmen 6 und 7 sind untereinander verbunden). 
Diese "gemeinsame" Sonde muß immer unterhalb der anderen Sonden positioniert 
sein. 
Die unteren und oberen Alarme können nicht untereinander ausgetauscht wer- 
den, d. h.: der untere Alarm löst das Relais aus, wenn die unten eingerichtete Sonde 
nicht mehr von der Flüssigkeit benetzt wird. 
Der obere Alarm aktiviert das Relais sobald die Flossigkeit die Sonde benetzt. 

Caractéristiques techniques: 
Alimentation 50-60 Hz 

Téchnische Merkmale: 
Speisung 50-60 Hz 

Température d'utilisation - 10; +55°C Einsatztemperatur - 10; +55°C 
Tension aux sondes 24 V- Spannung an den Sonden 24 V- 
Courant aux sondes max 1 mA Max. Strom and den Sonden 1 mA 
Charge sur les contacts des relais 1 et 2 5 240V- Ladung an den Relaiskontakten 1 und 2 5 A e 240 V- 
Relais des alarmes ° 240 V- 0,5 A ' Alermrelals' 240 V- 0,5 A 

La Electrosonda DB entra en el campo de los instrumentos de regulación de nivel, abriendo 
el campo completamente nuevo de los aparatos pollfuncloneles. 
Una vez más la MAC3 propone un producto fuertemente innovativo que reune en un pe- 
queño espacio (4 módulos DIN) una serie de funciones. 

Elenco de las funciones: 
Electrosonda on-off (intervención en un único punto).0bre sobre relay 2. Utilizar son- 
das 6 y 12. 

Electrosonda diferencial (intervención entre dos sondas posicionadas por el instalador). 
Obran sobre relay 1, utilizar sondas 10 y 11, siempre juntas a la 6 y/o 7. 

Alarma alta - Alarm relay - Utilizar sondas 9 y 8. 

Alarma baja - Alarm relay - Utilizar sondas 8 y 7. 

Soneria Interior (Buzzer) - Para alarmas alta y baja. 

Mando para alarma exterior (soneria o luz). 

Posibilidad de activar o desactivar dichos mandos mediante dip- switch. Para obtener 
las mismas funciones serla necesario instalar 4 electrosondas. 

En la instalación, de la cual al retro damos algunos ejemplos, es preciso prestar aten - 
clon a algunos particulares: 

Siempre, junto a las sonditas que sirven o para el control de los niveles o para la acti- 
vación de las alarmas, ha de estar presente une sondita "común" conectada o sea 
a los bornes 6 o 7 (interiormente, los bornes 6 y 7 estén conectados entre ellos). 
Dicha sondita "común" ha de estar siempre mas abajo de cualquier otra sondita. 
Las alarmas baya y alta no son Intercambiables o sen: la alarma baie acciona el 
relé cuando la sondita situada abajo no está yá mojada por el liquido. 
La alarma alta acciona el relé apenas el liquido toca la sondita. 

Caracterfstleas técnicas: 
Alimentación 50-60 Hz 
Temperature utilización - 10; +55 °C 
Tensión a las sondas 24 V - 
Corriente a las sondas meut 1 mA 
Carga sobre los contactos de los relia 1 y 2 5 A a 240 V - 
ReIA de alarma 240 V - 0,5 A 

DIFFERENT1AL PROBE 

ww n.9r may on 
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Erhält in A den Pegel 
zwischen den Sonden on 
und off und last Alarm 
aus, wenn die Flüssigkeit 
unter "low Alann" 
(unterer Alarm) sinkt. 

Mantiene en A el nivel 
entre las sondas on y off 
y pone en alarma si 
el liquido baja por debajo 
de "low alarm" (alarma 
baja). 

Erhält in A den Flegel 
zwischen den Sonden on 
und off und fast Alan 
aus, sowohl wenn 
die Flüssigkef unter "low 
Alan" (unterer Alan) 
sinkt als auch wenn sie 
die "high Alarm'Sonde 
übersteigt, 

Mantiene en A el nivel 
entre las sondas on y off 
y pone en alarma tanto si 
el liquido baja por debajo 
de 'low alarm" (alarma 
baja) como si sobrepasa 
la sonda "high alarm" 

xxo-s.2 

ON 

OFF 
IIII 123 

dP3YxT01 
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COMMUN 

Erhält in B den Pegel 
zwischen den Sonden on 
und off, indem auf Pumpe 
P eingewirkt wird. 
Dieser Eingriff edoigt nur 
dann, wenn die Flüssigkeit 
in A den Pegel der 
on-off - Sonde übersteigt. 
Außerdem weiden 
die oberen und unteren 
Alarme in Tank B 
aktiviert. 

Mantiene en B el nivel 
entre las sondas on y off, 
interviniendo sobre la 
bombe P. Dicha 
intervención se efectua 
tan solo arel liquido en A 
es superior al nivel de la 
sonda on -off. Acciona 

"además las alarmas altas 
y bajas en la Tank B. 

In A maintains the level 
between the on and off 
probes and activates the 
alarm when the liquid 
falls below the "low 
alarm" probe. 

Mantiene in A il livello tra 
le sonde on e off e mette 
in allarme se il liquido 
scende sotto low alano" 
(allarme basso). 

Le dispositif maintient 
en A le niveau entre les 
sondes on et off et, met 
en alarme lorsque 
le liquide descend sous 
"low alarm" (alarme 
basse). 

In A maintains the level 
between the on and 
off probes and activates 
the alarm both when 
the liquid falls below 
the "low alarm" probe and 
when It exceeds the "high 
alarm" proba 

Mantiene in A il livello tra 
le sonde on e off e mette 
in allarme sia se ll liquido 
scende sotto "low alarm" 
(allarme basso) sia 
se supera la sonda "high 
alano" 

Le dispositif maintient 
.en A le niveau entre les 
sondes on et off et,.met 
en alarme lorsque soit 
le liquide descend sous 
"low alarm" (alarme 
basse)' soit lorsque 
Il dépasse la sonde "high 
alarm'. 

In B maintains the level 
between the on and off 
probes, intervening 
on the pump P. 

This Intervention will 
however only take place 
if the liquid in A exceeds 
the level of the on-off probe. 
It also activates the high 
and low alarms in tank B. 

Mantiene in B il livello tra 
le sonde on e off, 
intervenendo sulla pompa 
P. Tale intervento viene 
pero effettuato solo se 
i! liquido in A è superiore 
alliveilo della sonda on-off. 
Attiva inoltre gli allarmi 
alto e basso nella tank B. 

Le dispositif maintient 
en B le niveau entre 
les sondes on et off en 
intervenant sur la pompe P. 

Une telle intervention 
est cependant effectuée 
uniquement si le liquide 
en A est supérieur au 
niveau de la sonde on-off. 
En outre, il met en marche 
les alarmes haute et basse 
dans le réservoir B. 
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Erhält in A den Pegel 
zwischen den Sonden on 
und off und lost Alarm 
aus, wenn die Flüssigkeit 
die Sonde 'high Alarm" 
(oberer Alarm) übesteigt. 

Mantiene en A el nivel 
entre las sondas on y off 
y pone en alarma 
si el liquido sobrepasa 
la sonda "high alarm" 
(alarma alta). 
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Erhält in B den Pegel 
zwischen den Sonden on 
und off, indem auf Pumpe 
P eingewirkt wird. Dieser 
Eingriff erfolgt nur dann, 
wenn die Flüssigkeit in A 
den Pegel der on-off - 
Sonde übersteigt. 

Mantiene en B el nivel 
entre las sondas on y off, 
interviniendo sobre la 
bomba P. Dicha 
intervención se efectua 
tan solo si el liquido en A 
es superior al nivel de la 
sonda on-off. 

ARWMP ±J 

Erhält in B den Pegel 
zwischen den Sonden on 
und off, indem auf Pumpe 
P eingewirkt wird. 
Dieser Eingriff erfolgt nur 
dann, wenn die Flüssigkeit 
in A den Pegel der 
on-off - Sonde übersteigt. 

Außerdem werden die 
oberen Alarme /n Thnk B 
sowie die unteren in Bank 
A ausgelöst. 

Mantiene en B el nivel 
entre las sondes on y off, 
Interviniendo sobre la 
bomba P Dicha 
intervención se efectua 
tan solo si el liquido en A 
es superior al miel de la 
sonda on-off. Ademes 
acc(ona les alarmas alta 
en la Tank B y baja en la 
Tank A. 

In A maintains the level 
between the on and off 
probes and activates the 
alarm if the liquid 
exceeds the "high alarm" 
probe. 

Mantiene in Ail livello tra 
le sonde on e off e mette 
in allarme se il liquido 
supers la sonda "high 
alarm" (allarme atto). 

Le dispositif maintient 
en A le niveau entre les 
sondes on et off et, met 
en alarme lorsque le 
liquide dépasse la sonde 
"high slern" (alarme 
haute). 

In B maintains the level 
between the on and off 
probes, intervening 
on the pump P. 

. This intervention will 
however only take place 
If the liquid in A exceeds 
the level of the on-off probe. 

Mantiene in B Il livello tra 
le sonde on e dff, 
Intervenendo sulla pompa 
p Tale intervento viene 
perd effettuato solo se 
11 liquido in A é superiore 
al livello della sonda on -off. 

Le dispositif maintient 
en B le niveau entre 
les sondes on et off en 
intervenant sur la pompe P. 

Une telle intervention est 
cependant effectuée 
uniquement si le liquide 
en A est supérieur du 
niveau de la sonde on-off. 

In B maintains the level 
between the on and off 
probes, Intervening on . 

the pump P 
This Intervention will 
however only take place 
If the liquid In A shquld 
exceed the level of the 
on-off probe. 
It a1áò activates the high 
alarm in tank B and the low 
alarm in tank A. 

Mantiene in B Il livello tra 
le sonde on e off, 
intervenendo sulla pompa 
P. Té/e intervento viene 
pero effettuato solo se 
il liquido in A è superiore 
alllvello della sonda on-off. 
Altiva inoltre gli allarmi 
alto nella tank B e basso 
nella tank A. 

Le dispositif maintient 
en B le niveau entre 
les sondes on et off en 
Intervenant sur la pompe P. 

Une telle Intervention est 
cependant effectuée 
uniquement si le liquide 
en A est supérieur au 
niveau de la sonde on-off. 
En outre, Il met en marche 
les alarmes haute 
dans le réservoir B et 
basse dans le réservoir A. 

Functions used / Funzioni adoperate I Fonctions employées / Verwendete Funktionen I Funciones utilizadas 

CASES 
ON-OFF 
PROBE 

® 
12 

PROBES 

® ® 
10 11 

ALARM PROBES 
COMMUNS 

® ® 
6 and /or 7 

RELAY I 

®®® 
16 17 18 

RELAY 2 

®®® 
13 14 15 

ALARM 
RELAY 

®® ® 
22 23 24 

INTERNAL 
ALARM 

LOW 

® 
. 8 

HIGH 

® 
9 

1 ra mi. Optional Optional 

2 _ - Optional Optional 

3 ,_ ._ Optional Optional 

4 - 
. emi IR= 

5 Optional Optional 

6 Optional Optional 

ESEMPI 

EXEMPLES 

BEISPIELE 

SONDE ON -OFF 

SONDES ON-OFF 

ON-OFF SONDE 

SONDE 
DIFFERENZIALI 

SONDES 
DIFFERENTIELLES 

DIFFERENTIAL- 
SONDEN 

SONDE ALLARME 
BASSO ALTO 

SONDES ALARMES 
SASSE HAUTE 

ALARM-SONDEN 
UNTEN OBEN 

COMUNI 
Be /o7 

COMMUNS 
e et /ou 7 

GEMEINSAM 
R,,n,l Mar 7 

RELE 1 

RELAIS t 

RELAIS 1 

RELÉ 2 RELEALLARME ALLARME INTERNO 

RELAIS 2 RELAIS ALLARME ALARME INTERNE 

RELAIS 2 ALARM RELAIS INTERNER ALARM 
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t MANILLA 
WHITE DIVIDERS 

10 TAB A4 

Ref No: 37400 
Made in China 

www.accobrands.com.au 
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C ENVIRONEMTAL GROUP Pty Ltd 

E G L BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

26. TECHNICAL SPECIFICATIONS: COMPRESSOR 

Model Kll Twin Air compressor 

REVISION: 1 DATE: 2nd NOVEMBER 2004 ENVIRONMENTAL GROUP 
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 INSTRUCTION AND PARTS LIST 

MODEL: K11 

PILOT AIR COMPRESSORS: THE FIVE "S" ADVANTAGE 
SUPERIOR PRODUCT, SPECIALISTS, SERIES, SUPPORT, SERVICE 

USER GUIDE 

Congratulations on the purchase of a PILOT air compressor. This unit has been designed to 

provide reliable and trouble fee usage in servicing your compressed air requirements. 

Please take a moment to familiarise yourself with the information contained in the following 

sections of this guide before attempting to operate this unit. 

LOCATION OF UNIT: 

For optimum efficiency locate unit in a clean, dry and cool environment with good ventilation. 

Avoid placing obstacles either on or around unit to facilitate maximum air flow and cooling. 

OPERATION: 

www.pilotair.com.au 
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NOTE: 

CHECK OIL LEVEL BEFORE USE IN CASE OF LOSSES 
INCURRED DURING SHIPPING 

A) ELECTRIC UNITS 

Ensure ON /OFF switch is located on the pressure switch is in an ON /OFF position (down), 
before inserting power plug into appropriate receptacle and applying power. 

Unit can then be switched on using the ON /OFF switch. The pressure switch will 
automatically start and stop the compressor when the air receiver drops below or reaches 
factory set cut -in and cut -out pressures respectively. 

NOTE: 

ALWAYS SWITCH UNIT ON AND OFF VIA 
PRESSURE SWITCH TO ENSURE THE UNIT/ 

DOES NOT START AGAINST HIGH PRESSURE 

IMPORTANT: 

TO PREVENT DAMAGE TO UNIT OR PERSONS DO NOT 
ATTEMPT TO MODIFY, BYPASS OR REMOVE PRESSURE 

SWITCH OR SAFETY VALVE IN ANY WAY. 
"TM" OR "K" SERIES ARE DESIGNED TO OPERATE TO 

A MAXIMUM PRESSURE OF 10 BAR. 
"TD" SERIES ARE DESIGNED TO OPERATE TO 

A MAXIMUM OF 8 BAR 

The air receiver is equipped with a safety valve to release pressure in the event of a pressure 
switch cut -out failure. To prevent damage to the unit, do not attempt to modify, bypass or 
remove the pressure switch or safety valve in anyway. 

The motor features a manual overload protection (where fitted). In poor power conditions or 
motor over temperature conditions, this overload protector will cut power to the motor. To 
reset, wait for the motor to cool then press reset button. If problems persist, check for power 
ratings, faulty power or poor connections. 

B) PETROL DRIVEN 

Please refer to OEM documentation in reference to care and operation of your petrol engine. 

This unit has been designed to "idle down" to minimum operating speeds when factory set cut- 
out pressures are reached. This saves both fuel consumption and wear on moving parts. When 
pressure drops to set cut -in pressures the unit will automatically resume pumping at normal 
operating speeds. 

www.pilotair.com.au 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 253 of 578



To facilitate easy starting of the unit and to ensure no damage to the electric starter 
(where fitted) always open the "EASY START" valve until the unit is operating and then 
close for normal operation. This valve is located on the motor /pump platform (models 
K25P,K30P) or in the discharge pipe from the pump to the air receiver (other models). 

SAFETY 

Pressure vessels (air receivers) are a type of plant, and as such, MAY be required to be 

registered with the relevant statutory authority in your state. Regulations regarding plant 

registration vary from state to state. Check with your relevant government authority about 
plant registration. 

Compressed air can be dangerous. Never point compressed air tools or equipment towards 
another person. 

After use, drain all residual air pressure or engage outlet tap to prevent accidental 
discharge by children. 

Keep clear of compressor pump during and after operation. Heat build up in the pump may 
cause burns to unwary. 

Never operate the unit without factory fitted belt guard.(belt drive models) or pump shroud 

(direct drive models). 

Never operate the unit with damaged or exposed electrical wiring. 

Do not alter, adjust or remove any components on the unit without technical support. 

www.pilotair.com.au 
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MAINTENANCE INSTRUCTIONS 

Check that fuses or circuit breakers correspond to motor rating. In case of 415 -Volt units, check 
rotation as indicated by arrow attached to unit. On 240 -Volt units, avoid using extension leads as 
they could cause voltage drop and power loss to motor. If extension is to be used, please follow 
the table below. 

TABLE 1. 

KW HP VOLTS RECOMMENDED WIRE SIZE 

1.65 2.25 240 HEAVY DUTY, 1.5MM SQUARE WIRE (MAX LENGTH 20 M) 
2.20 3.00 240 HEAVY DUTY, 1.5MM SQUARE WIRE (MAX LENGTH 10 M) 

Oil level must be obtained at centre of oil sight glass. Do not overfill as this could cause excessive 
oil out going from the crank case breather. 

Oil is to be replaced every 1000 working hours or on a six (6) monthly basis. 
RECOMMENDED OIL: PILOT PCO -400 or equivalent (Stationary models). 

PILOT PCO -30G or equivalent (Portable models). 

Air filter element should be cleaned periodically and replaced every 500 working hours. (Under 
normal environmental conditions). 

Routine maintenance should be performed on at least a six(6) monthly basis. 

Condensation must be drained from air receiver at least weekly. 

Unit must be kept clean to allow proper cooling to take effect. Special care should be taken to 
clean the crankcase breather in order to allow proper crankcase breathing. 

Whenever attempting to carry out any maintenance to compressors, isolate power and release all 
pressure from receiver. 

For information regarding spare parts and/or service, please always quote model and serial 
number. 

PLEASE KEEP THIS INFORMATION NEAR MACHINE, SO IT CAN BE READ BY 
ANYONE ATTEMPTING PREVENTATIVE MAINTENANCE. 

www.pilotair.com.au 
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COMPRESSOR COMPONENT DESCRIPTIONS 

PRESSURE SWITCH: This switch is located on the top of the air receiver and functions as a 
manual on/off switch in addition to automatically stopping and starting the compressor at factory 
pre -set pressures (electric models only). 

PRESSURE GAUGE: The Pressure Gauge is located on the air receiver and indicates the 
pressure held in both PSI and KPA. 

SAFETY VALVE: The Safety Valve is located on the air receiver and is designed to release 
pressure in the event of a pressure switch failure. 

OVERLOAD PROTECTION: Electric models are fitted with an overload protector, to protect 
the motor in the event of an over temperature condition. These reset buttons are located either on 
the pressure switch or the motor itself. 

CHECK VALVE: The Check valve is located at the junction of the pump discharge pipe and the 
air receiver. The check valve prevents air pressure form returning from the air receiver to the 

pump. 

EASY START VALVE: (Petrol models only) The Easy Start Valve is located on the check valve 
foe portable units on the compressor platform for stationary units. This valve should be opened for 
ease of starting of the petrol motor and closed when running for normal operation. 

RECEIVER DRAIN: The Receiver Drain is located at the underside of the air receiver and is 

used for draining condensate from the receiver. 

OIL SIGHT GLASS: The Oil Sight Glass is located on the side of the compressor pump 
(opposite the flywheel) and is used for examining the oil level of the unit. 

www.pilotair.com.au 
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THREE YEAR PUMP WARRANTY INFORMATION 

Models covered the three year pump warranty are listed below: 

TRADEMASTER SERIES UNITS 

CLASSIC K SERIES UNITS 

PETROL INDUSTRIAL SERIES UNITS 

THREE PHASE INDUSTRIAL SERIES UNITS, 

Details are as outlined below: 

Extended three year warranty applied to compressor pump only and excludes all other 
components the unit. All other components are covered as outlined in Warranty Information 
overleaf. 

Warranty conditions are as per standard conditions as listed in Warranty information 
overleaf. 

www.pilotair.com.au 
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WARRANTY INFORMATION 

We warrant to the first owner of the unit described in the registration form below that we will replace 

111 parts, free of charge, or if we consider repair sufficient, we repair free of charge any part proved 
defective as to material or workmanship under normal use or service, for a period of twelve (12) 
months from date of purchase. 
Parts repaired or replaced without charge under warranty are warranted only during the balance of the 
new warranty period. All defective parts under the warranty become the property of PILOT AIR 
COMPRESSORS PTY LTD. 
This warranty however, shall not apply to the following parts or conditions: 

Any PILOT AIR product or part which has been subject to misuse, negligence, accidental 
damage, improper or inadequate use, inadequate maintenance, or improper storage. 
Repairs rendered necessary or arising from the use of other than genuine PILOT AIR parts. 
Normal maintenance items including but not limited to valves, piston rings etc. 
Deterioration of any item due to normal use, fair wear and tear and exposure unless due to 
any defect in material or workmanship. 
Any work or adjustment performed by other than an authorised PILOT AIR agent or 
damages resulting therefrom. 
Damages resulting from the use of the unit for purpose other than which it is intended; from 
the unit being operated with essential parts or accessories removed; from the unit being 
operated under unusual conditions or continuously under excessive load. 
Should the serial/model label be removed. 

Warranty repairs on all 240 Volt and portable units shall be on a back to base basis. The replacement 
or 
Repair of any defective parts, or correction of operating faults, under this warranty is made only after 

illiPILOT AIR COMPRESSORS PTY LTD or their authorised representative have examined the unit to 
heir satisfaction. The liability of PILOT AIR COMPRESSORS PTY LTD shall be limited to the 
replacement or the repair of the goods as the case may require. 

OWNERS NAME 

ADDRESS 

MODEL 

WARRANTY INFORMATION CARD. 

DATE PURCHASED 

DEALERS NAME 

SERIAL NUMBER 

DEALERS INVOICE NUMBER 

PLEASE PRESENT THIS CARD ALONG WITH PURCHASE 
INVOICE WHEN REQUESTING WARRANTY SERVICE. 

www.pilotair.com.au 
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,t EGL ENVIRONEMTAL GROUP Pty Ltd 
BOONAH TERTIARY TREATMENT PLANT 

OPERTATIONS MANUAL 

27. TECHNICAL SPECIFICATIONS: POLYMER 

POWDER FEEDER 

ROSSI MR21 V40 B3 motor 

REVISION: 1 DATE: 2 "d NOVEMBER 2004 ENVIRONMENTAL GROUP 
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ROSSI MG ORIDUIIORI 

ROSSI CETRIEDEMOTOREN ROSSI GEARMOTORS 

MODENA - I 

ROSSI MOTOREDUCTEURS 

VIA EMILIA OVEST 915/A - MODENA - I 

® C.P. 310 - 41100 MODENA 
it 059 33 02 88 
Fax 059 82 77 74 
info @ rossimotoriduttori. it 
www.rossimotoriduttori.it 
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1 - Avvertenze generali sulla sicurezza 
I riduttori e i motoriduttori presentano parti pericolose in quanto pos- 
sono essere: - poste sotto tensione; 

L. a temperatura superiore a 50 °C; 
- in movimento durante il funzionamento; 

eventualmente rumorose (livelli sonori > 85 dB(A)). 
Un'installazione non corretta, un uso improprio, la rimozione delle 
protezioni, lo scollegamento dei dispositivi di protezione, la carenza 
di ispezioni e manutenzione, i collegamenti impropri, possono cau- 
sare danni gravi a persone o cose. Pertanto, il componente deve 
essere movimentato, installato, messo in servizio, gestito, ispezio- 
nato, manutenuto e riparato esclusivamente da personale 
responsabile qualificato (definizione secondo IEC 364). 

Si raccomanda di attenersi a tutte le istruzioni del presente manua- 
le, alle istruzioni relative all'impianto, alle vigenti disposizioni legisla- 
tive di sicurezza, e a tutte le normative applicabili in materia di cor- 
retta installazione. 

Componenti in esecuzione speciale o con varianti costruttive pos- 
sono differire nei dettagli rispetto a quelli descritti e possono richie- 
dere informazioni aggiuntive. 
Per eventuali chiarimenti e/o informazioni ulteriori, interpellare 
ROSSI MOTORIDUTTORI, specificando tutti i dati di targa. 

I riduttori e i motoriduttori del presente manuale sono normalmente 
destinati ad essere impiegati in aree industriali: protezioni supple- 
mentari eventualmente necessarie per impieghi diversi devono 
essere adottate e garantite da chi è responsabile dell'installazione. 

IMPORTANTE: i componenti forniti da ROSSI MOTORIDUTTORI 
sono destinati ad essere incorporati in apparecchi o sistemi finiti e 
ne è vietata la messa in servizio fino a quando l'apparecchio 
o il sistema nel quale II componente è stato incorporato non 
sia stato dichiarato conforme: 
- alla Direttiva macchine 98/37 /CEE; in particolare, eventuali 

protezioni antinfortunistiche per estremità d'albero non uti- 
lizzate e per passaggi copriventola eventualmente accessi- 
bill (o altro), sono a cura dell'Acquirente; 

- alla Direttiva «Compatibilità elettromagnetica (EMC)» 89/ 
336 /CEE e successivi aggiornamenti. 

Per l'installazione, l'uso e la manutenzione del motore elettrico (nor- 
male, autofrenante o comunque speciale) o dell'eventuale motova- 
riatore e/o apparecchiatura elettrica di alimentazione (convertitore di 
frequenza, soft-start ecc.), consultare la documentazione specifica 
ad essi allegata. All'occorrenza richiederla. 

Qualunque tipo di operazione sul riduttore (motoriduttore) o su 
componenti ad esso connessi deve avvenire a macchina ferma: 
scollegare il motore (compresi gli equipaggiamenti ausiliari) dall'ali- 
mentazione, il riduttore dal carico e assicurarsi che si siano attivati i 

sistemi di sicurezza contro ogni avviamento involontario e, ove si 
renda necessario, prevedere dispositivi meccanici di bloccaggio 
(da rimuovere prima della messa in servizio). 

In caso di funzionamento anomalo (aumento di temperatura, rumo- 
rosità.inusuale, ecc.) arrestare immediatamente la macchina. 
I prodotti relativi a questo manuale corrispondono al livello tecnico 
raggiunto al momento della stampa del manuale stesso. ROSSI 
MOTORIDUTTORI si riserva il diritto di apportare, senza preavviso, 
le modifiche ritenute opportune per il miglioramento del prodotto. 

I paragrafi contrassegnati dal simbolo qui á lato conten- 
gono disposizioni da osservare tassativamente onde 
garantire l'incolumità delle persone ed evitare danni 
rilevanti alla macchina o all'impianto (es: lavori effettuati 

sotto tensione, su apparecchi di sollevamento, ecc.); l'installatore o 
il manutentore deve comunque attenersi scrupolosamente a 
tutte le istruzioni contenute nel presente manuale. 

2 - Condizioni di funzionamento 
I riduttori sono progettati per utilizzo in applicazioni industriali in 

accordo con i dati di targa, temperature ambiente 0 _ +40 °C (con 
punte a -10 °C e +50 °C), altitudine massima 1 000 m. 

Non è consentito l'impiego in atmosfere aggressive, con pericolo di 
esplosione, ecc. Le condizioni di funzionamento devono corrispon- 
dere ai dati di targa. 

3 - Stato di fornitura 
3.1 - Ricevimento 
Al ricevimento verificare che la merce corrisponda a quanto ordina- 
to e che non abbia subito danni durante il trasporto; nel caso con- 
testarli immediatamente allo spedizioniere. 

Evitare di mettere in servizio riduttori o motoriduttori danneggiati 
anche solo lievemente. 

3.2 - Targa di identificazione 
Ogni riduttore è dotato di targa di identificazione di alluminio áno- 
dizzato contenente le principali informazioni tecniche relative alle 
caratteristiche funzionali e costruttive e ne definisce assieme ,agli 
accordi contrattuali, i limiti applicativi (ved. fig. 1); la targa non deve 
essere rimossa, e deve essere mantenuta integra e leggibile. Tetti i 

dati riportati in targa devono essere specificati sugli eventuali ordini 
di parti di ricambio. a 

. 
't' i 
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Designazione (ved. 
tabella a lato) 

Esecuzioni speciali 

Potenza motore 

Velocità di uscita 
motoriduttore 

Potenza nominale 
riduttore 

op 
TIPO 

TYPE 

ROSSI MOTORIOUTTORI 
S.p.A. MODENA - Made In Italy 

Bimestre e anno di 
costruzione 

Forma costruttiva (se 
diversa da IM B3 o B5) 

Fattore di servizio 
motoriduttore 

Rapporto di 
trasmissione 

0 Flangia - albero 

PN (14gg luhr f kW,01 j-motore 

Macchina 

Designazione 

Rotismo Grand. Esecuzione. 
Prodotto 

R, MR V, IV, 21V 32 ... 250 UO ... Vite 

R, MR 21, 31 32 ... 180 FC ..., PC ..., UC ... Coasslali 

R, MR I, 21, 31, 41 50 ... 631 UP ... Assi paralleli 

R, MR CI, ICI, C21, C31 50 ... 631 UO ... Assi ortogonali 

R C 80 ... 320 FO .... FO ... Rinvii 

R 21 85 ... 250 OP Pendolari 

Fig. 1 (per maggiori indicazioni, ved. cataloghi tecnici ROSSI MOTORIDUTTORI; interpellarci). 

3.3 - Verniciatura 
I prodotti sono verniciati come da tabella verniciatura riportata a 
pag. 7. 

3.4 - Protezioni e imballo 
Le estremità libere degli alberi sporgenti e gli alberi cavi vengono 
protetti con olio antiruggine di lunga durata e con cappellotto (solo 
fino a D < 48 mm per alberi sporgenti, D 110 mm per alberi cavi) 
in materiale plastico (polietilene). Tutte le parti interne sono protette 
con olio antiruggine. 

Se non concordato diversamente in sede d'ordine, i prodotti vengono 
adeguatamente imballati: su pallet, protetti mediante pellicola di po- 
lietilene, nastrati e reggiati (grandezze superiori); in carton- pallet na- 
strati e reggiati (grandezze inferiori); in cartoni nastrati (per piccole di- 
mensioni e quantità). All'occorrenza i riduttori sono convenientemen- 
te separati con cellule di schiuma antiurto o cartone da riempimento. 

I prodotti imballati non devono essere accatastati l'uno sull'altro. 

4 - Immagazzinamento 
L'ambiente deve essere sufficientemente pulito, secco, esente da vi- 
brazioni eccessive (vea 0,2 mm /s) per non danneggiare i cuscinetti 
(tale necessità di contenere le vibrazioni, pur se entro limiti più ampi, 
deve essere soddisfatta anche durante il trasporto) e a una tempera- 
tura di 0 _ +40 °C: sono ammesse punte di 10 °C in meno o in più. 

Durante il trasporto e l'immagazzinamento, i riduttori completi di olio 
devono essere posizionati nella forma costruttiva prevista all'ordine. 
Ruotare semestralmente gli alberi di qualche giro per prevenire 
danneggiamenti a cuscinetti e anelli di tenuta. 

In ambienti normali e purché vi sia stata una adeguata protezione 
durante il trasporto, il componente viene fornito per un periodo di 
immagazzinamento fino a 1 anno. 

Per un periodo di immagazzinamento fino a 2 anni in ambienti nor- 
mali è necessario seguire le seguenti ulteriori disposizioni: - ingrassare abbohdàntemente le tenute, gli alberi e le eventuali 

superfici lavorate non verniciate, controllando periodicamente lo 
stato di conservazione dell'olio antiruggine; - per i riduttori e motoriduttori forniti senza olio: inserire pastiglie 
anticondensa nei riduttori sostituendole alla scadenza e toglien- 
dole prima della messa in servizio (in alternativa riempire comple- 
tamente i riduttori con l'olio di lubrificazione riportandolo a livello 
prima della messa in servizio). 

Per immagazzinamento con durata superiore ai 2 anni o in ambien- 
te aggressivo o all'aperto, interpellare ROSSI MOTORIDUTTORI. 

5 - Installazione 
5.1 - Generalità 
Assicurarsi che la struttura sulla quale viene fissato il riduttore o il mo- 
toriduttore sia piana, livellata e sufficientemente dimensionata per ga- 
rantire la stabilità del fissaggio e l'assenza di vibrazioni (sono accetta- 
bili velocità di vibrazione ven , 3,5 mm /s per PN s 15 kW e ve0 , 4,5 
mm /s per PN > 15 kW), tenuto conto d i tutte le forze trasmesse dovu- 
te alle masse, al momento torcente, ai carichi radiali e assiali. 

Per le dimensioni delle viti di fissaggio dei piedi riduttore e la pro- 
fondità dei fori filettati consultare i cataloghi tecnici ROSSI MOTORI - 
DUTTORI. 

Nel caso di utilizzo, per il fissaggio, dei fori filettati scegliere accu- 
ratamente la lunghezza delle viti di fissaggio che deve essere tale 
da garantire un tratto di filetto in presa sufficientemente esteso, ma 
non tale da sfondare la sede filettata o non assicurare il corretto ser- 
raggio del riduttore alla macchina. 

Prima di effettuare l'installazione, verificare che: 
- non vi siano stati danni durante l'immagazzinamento o il trasporto; 
- l'esecuzione sia adeguata all'ambiente (temperatura, atmosfera, 

ecc.); 
- l'allacciamento elettrico (rete o altro) corrisponda ai dati di targa 

del motore; 
- la forma costruttiva di impiego corrisponda a quella indicata in 

targa. 

2 OR 

Attenzione! Per il sollevamento e la movimentazione del ri- 
duttore o del motoriduttore utilizzare i fori passanti o filettati 
della carcassa riduttore, accertarsi che il carico sia conve- 
nientemente bilanciato e che siano disponibili apparecchia- 

ture di sollevamento, sistemi di aggancio e cavi di portata adeguata. 
All'occorrenza l'entità delle masse dei riduttori e dei motoriduttori è 
indicata sui cataloghi tecnici ROSSI MOTOR IDUTTORI. 

Non utilizzare, per il sollevamento dei motoriduttori, i golfari del motore. 

Collocare il riduttore o il motoriduttore in modo da garantire un 
ampio passaggio d'aria per il raffreddamento e del riduttore e del 
motore (soprattutto dal lato ventola sia riduttore, sia motore). 

Evitare: strozzature nei passaggi dell'aria; vicinánza con fonti di 
calore che possano aumentare la temperatura dell'aria di raffredda- 
mento e del riduttore (per irraggiamento); insufficiente ricircolazione 
d'aria e in generale applicazioni che compromettano il regolare 
smaltimento del calore. 

Montare il riduttore o motoriduttore in modo che non subisca vibrazioni. 

Le superfici di fissaggio (del riduttore e della macchina) devono 
essere pulite e di rugosità sufficiente a garantire un buon coeffi- 
ciente di attrito: asportare con un raschietto o con solvente l'even- 
tuale vernice delle superfici di accoppiamento del riduttore. 

In presenza di carichi esterni impiegare, se necessario, spine o 
arresti positivi. 

Nel fissaggio tra riduttore e macchina e/o tra riduttore ed eventuale flan- 
gia B5, si raccomanda l'impiego di adesivi bloccanti tipo LOCTITE 
nelle viti di fissaggio (anche nei piani di unione per fissaggio con flangia). 
Prima di effettuare l'allacciamento del motoriduttore assicurarsi che 
la tensione del motore corrisponda a quella di alimentazione; se il 

senso di rotazione non corrisponde a quello desiderato, invertire 
due fasi della linea di alimentazione. 

Quando l'avviamento è a vuoto (o comunque a carico molto ridotto)' 
ed è necessario avere avviamenti dolci, correnti di spunto basse, 
sollecitazioni contenute, adottare l'avviamento stella -triangolo. 
Nel caso si prevedano sovraccarichi di lunga durata, urti o pericoli 
di bloccaggio, installare salvamotori, limitatori elettronici di momen- 
to torcente, giunti idraulici, di sicurezza, unità di controllo o altri dis- 
positivi similari. 
Per servizi con elevato numero di avviamenti a carico è consigliabi- 
le la protezione del motore con sonde termiche (incorporate nello 
stesso); il relé termico non è idoneo, in quanto dovrebbe essere 
tarato a valori superiori alla corrente nominale del motore. 
Limitare i picchi di tensione dovuti ai contattori mediante l'impiego 
di varistori. 

Qualora il riduttore sia provvisto di dispositivo antiretrot1, prevedere 
un sistema di protezione nel caso in cui un cedimento dell'antiretro 
possa causare danni a persone e cose. 
Attenzione! La durata dei cuscinetti e il buon funzionamento 
di alberi e giunti dipendono anche dalla precisione dell'alli- 
neamento tra gli alberi. Pertanto, occorre prestare la massima 
cura nell'allineamento del riduttore con il motore e con la macchina 
da comandare (se necessario, spessorare; per riduttori grand. 

400 servirsi dei fori filettati di livellamento), interponendo tutte le 
volte che è possibile giunti elastici. 

Quando una perdita accidentale di lubrificante può comportare 
gravi danni, aumentare la frequenza delle ispezioni e/o adottare 
accorgimenti opportuni (es.: indicatore a distanza di livello, lubrifi- 
cante per industria alimentare, ecc.). 
In presenza di ambiente inquinante, impedire in modo adeguato la 
possibilità di contaminazione del lubrificante attraverso gli anelli di 
tenuta o altro. 
Per installazione all'aperto o in ambiente aggressivo verniciare il 

riduttore o il motoriduttore con vernice anticorrosiva, proteggendolo 
eventualmente anche con grasso idrorepellente (specie in corri- 
spondenza delle sedi rotanti degli anelli di tenuta e delle zone di 
accesso alle estremità dell'albero). 

1) La presenza sul riduttore del dispositivo antiretro è segnalata dalla freccia in prossimità del- 
l'asse lento che indica il senso della rotazione libera, ad eccezione dei riduttori pendolari per 
i quali è segnalata dalla esecuzione B o C (ved. cataloghi tecnici ROSSI MOTORIDUTTORI). 
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Quando è possibile, proteggere il riduttore o il motoriduttore con op- 
portuni accorgimenti dall'irraggiamento solare e dalle intemperie: in 

quest'ultimo caso la protezione diventa necessaria quando gli assi 
lento e veloce sono verticali o quando il motore è verticale con ven- 
tola in alto. 
Per funzionamento a temperatura ambiente maggiore di 40 °C o mi- 
nore di 0 °C interpellare ROSSI MOTORIDUTTORI. 

5.2 - Montaggio di organi sulle estremità d'albero 
Per il foro degli organi calettati sulle estremità d'albero, si raccoman- 
da la tolleranza H7; per estremità d'albero veloce con D , 55 mm, 
purché il carico sia uniforme e leggero, la tolleranza pub essere G7, 
per estremità d'albero lento con D , 180 mm, salvo che il,carico non 
sia uniforme e leggero, la tolleranza deve essere K7. 
Prima di procedere al montaggio, pulire accuratamente e lubrificare 
le superfici di contatto per evitare il pericolo di grippaggio e l'ossi- 
dazione di contatto. 
Attenzione! II montaggio e lo smontaggio devono essere effettuati 
con l'ausilio di tiranti e di estrattori servendosi del foro filettato in 
testa all'estremità d'albero (ved. tabella in fig.2), avendo cura di evi- 
tare urti e colpi che potrebbero danneggiare irrimediabilmente 
cuscinetti, anelli elastici o altre parti, per accoppiamenti H7 /m6 e 
K7 /j6 è consigliabile effettuare il montaggio a caldo riscaldando l'or- 
gano da calettare fino a 80 _ 100 °C. 

Estremità d'albero 

D 
0 

d 
0 

11 M 5 
14 = 19 M 6 
24 - 28 M 8 

30- 38 M10 
42 = 55 M 12 
60 = 75 M 16 

80 - 95 M 20 
100=110 M24 
125 = 140 M 30 

160=210 M36 
240 _ 320 M 45 

I giunti con velocità pe iferica sul diametro esterno fino a 20 m/s de- 
vono essere equilibrati staticamente; per velocità periferiche supe- 
riori occorre effettuare 'equilibratura dinamica. 
Quando il collegamento tra riduttore e macchina o motore è realiz- 
zato con una trasmissione che genéra carichi sull'estremità d'albe- 
ro (ved. fig. 3), è necessario che: 
- non vengano superati i carichi massimi indicati a catalogo; 
- lo sbalzo della trasmissione sia ridotto al minimo; 
- le trasmissioni a ingranaggi non abbiano punti senza gioco; 
- le trasmissioni a catena non siano tese (all'occorrenza - carico 

e/o moto alterni - prevedere opportuni tendicatena); 
- le trasmissioni a cinghia non siano eccessivamente tese. 

Errato Corretto Errato 

Fig. 3 

Corretto 

5.3 - Fissaggio pendolare 
Nel fissaggio pendolare il riduttore deve essere sopportato'radialmen- 
te e assialmente (anche per forme costruttive B3 ... B8) dal perno della 
macchina e ancorato contro la sola rotazione mediante un vincolo libe- 
ro assialmente e con giochi di accoppiamento sufficienti a consenti- 
re le piccole oscillazioni, sempre presenti, senza generare pericolosi 
carichi supplementari sul riduttore stesso. Lubrificare con prodotti ade- 
guati le cerniere e le parti soggette a scorrimento; per il montaggio del- 
le viti si raccomanda l'impiego di adesivi bloccanti tipo LOCTITE 601. 

Per il montaggio del «kit di reazione a molle a tazza» (grand. , 125 
ad assi paralleli) servirsi del foro filettato in testa al perno macchina 
e dell'invito all'imbocco dell'incavo di reazione per comprimere e 
inserire il pacco di molle a tazza nell'incavo medesimo. 
In relazione al sistema di reazione, attenersi alle indicazioni di proget- 
to indicate nei cataloghi tecnici ROSSI MOTORIDUTTORI. In ogni 
caso qualora vi siano pericoli per persone o cose derivanti da cadu- 
te o proiezione del riduttore o di parti di esso, prevedere appropria- 
te sicurezze contro: - la rotazione o lo sfilamento del riduttore dal perno macchina con- 

seguenti a rotture accidentali del vincolo di reazione; 
- la rottura accidentale del perno macchina. 

5.4 - Albero lento cavo 
Per il perno della macchina sul quale deve essere calettato l'albero 
cavo del riduttore, si raccomandano le tolleranze h6, j6, k6 secondo 
le esigenze. 

Importante! II diametro del perno della macchina in battuta contro il ri- 

duttore deve essere almeno pari a 1,18 - 1,25 volte il diametro interno 
dell'albero cavo. Per altri dati sul perno macchina, nel caso di albero len- 
to cavo normale, differenziato, con anelli o bussola di bloccaggio, con 
unità di bloccaggio ved. cataloghi tecnici ROSSI MOTORIDUTTORI. 

Per facilitare il montaggio e lo smontaggio dei riduttori e motori - 
duttori ad albero lento cavo provvisti di gola per anello elastico - sia 
con cava linguetta sia con unità di bloccaggio - procedere come 
raffigurato a pag. 8 fig. 4a e 4b rispettivamente. 

Per lo smontaggio dell'albe- 
ro lento cavo dei riduttori ad 
assi paralleli e ortogonali (è 
la prima operazione da ese- 
guire per smontare il ridut- 
tore) orientare la cava lin- 
guetta verso l'asse interme- 
dio come indicato nella fig. 
5 e spingere l'albero sul lato 
gola di riferimento (scanala- 
tura circonferenziale sulla UTC 

372 Iato opposto gola 
battuta dell'albero). Fig. 5 

Per il fissaggio assiale si pub adottare il sistema raffigurato a pag. 
8 fig. 4c e 4d; quando il perno della macchina è senza battuta (metà 
inferiore del disegno) si pub interporre un distanziale tra l'anello ela- 
stico e il perno stesso. Le parti a contatto con l'anello elastico devo- 
no essere a spigolo vivo. 

Utilizzando gli anelli di bloccaggio (pag. 8 fig. 4e) o la bussola dl 
bloccaggio (pag. 8 fig. 4f) è possibile conseguire un montaggio e 
uno smontaggio più facili e precisi e l'eliminazione del gioco tra lin- 
guetta e relativa cava. 

Gli anelli o la bussola di bloccaggio devono essere inseriti dopo il 

montaggio e dopo avere accuratamente sgrassato le superfici da 
accoppiare. Non utilizzare bisolfuro di molibdeno o lubrificanti equi- 
valenti per la lubrificazione delle superfici a contatto. Per il montag- 
gio della vite si raccomanda l'impiego di adesivi bloccanti tipo 
LOCTITE 601. 

Rispettare i momenti di serraggio riportati in tabella a pag. 8. 

In caso di fissaggio assiale con anelli o bussola di bloccaggio - so- 
prattutto in presenza di cicli gravosi di lavoro, con frequenti inversioni 
del moto - verificare, dopo alcune ore di funzionamento, il momento di 
serraggio della vite ed eventualmente riapplicare l'adesivo bloccante. 

Attenzione! Per montaggi verticali a soffitto, e solo per 
riduttori dotati di anelli o bussola di bloccaggio, il sosten- 
tamento del riduttore è dovuto al solo attrito per cui è 
necessario prevedere un sistema di arresto. 

Per il calettamento con l'unità di bloccaggio (pag. 8 fig. 4g) pro- 
cedere come segue: 
- sgrassare accuratamente le superfici dell'albero cavo e del per- 

no macchina da accoppiare; 
- montare il riduttore sul perno macchina seguendo il metodo indi- 

cato a pag. 8 fig. 4a; 
- serrare le viti dell'unità di bloccaggio iri modo graduale e uniforme 

con sequenza continua (non in croce!) e in più fasi sino al raggiun- 
gimento del momento di serraggio riportato in tabella a pag. 8; 

- al termine delle operazioni verificare il momento di serraggio delle 
viti con chiavo dinamometrica (piatta, in caso di montaggio sul 
lato macchina). 

5.5 - Raffreddamento artificiale con serpentina 
L'acqua di alimentazione deve possedere i seguenti requisiti: 
- bassa durezza; 
- temperatura max 20 °C; 
- portata 10 _ 20 dm3 /min; 
- pressione 0,2 + 0,4 MPa (2 _ 4 bar). 

Per temperatura ambiente minore di 0 °C prevedere scarico acqua 
e attacco aria, per lo svuotamento della serpentina mediante aria 
compressa onde evitare il pericolo di congelamento dell'acqua. 

Se vi è il rischio di avere picchi elevati di pressione in mandata, monta- 
re una valvola di sicurezza tarata a un'opportuna soglia di intervento. 

5.6 - Unità autonoma di raffreddamento 
Ved. documentazione specifica fornita in dotazione con l'unità. 

6 - Lubrificazione 
6.1 - Generalità 

I riduttori e motoriduttori possono essere, secondo il tipo e la grandez- 
za, lubrificati con grasso e vengono forniti COMPLETI DI GRASSO, o 
con olio (sintetico o minerale) e vengono forniti COMPLETI DI OLIO o 
SENZA OLIO secondo il tipo e la grandezza (ved. cap. 6.2). Nel caso 
di fornitura SENZA OLIO; il riempimento fino a livello (segnalato nor- 
malmente dal tappo trasparente di livello) è a cura del Cliente. 

Ogni riduttore è dotato di targa di lubrificazione. 
Per tipo e quantità di lubrificante, tipo di riduttore, stato di fornitura, 
tappi, norme per il riempimento, intervallo di lubrificazione, ecc. ved. 
cap. 6.2 «Tabella lubrificazione». 
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6.2 - Tabella lubrificazione 

Prodotto Stato di fornitura* e tappi Norme per l'eventuale primo riempimento 

COMPLETI DI OLIO 
SINTETICO 

AGIP Blasia S 320, KLÜBER 
Klübersynth GH 6 -320, 

MOBIL Glygoyle HE 320, SHELL 
Tivela WB /SD 

- 

Vite 
grand. 32 ... 81 Con velocità vite s 280 min 1 

KLÜBER Klübersynth GH 6 -680, 
MOBIL Glygoyle HE 680 

Tappo di carico /scarico 
2 tappi di carico /scarico per grand. 80, 81 

SENZA OLIO Gradazione di viscosità ISO [cSt] 
(salvo diversa indicazione 

sulla targa di lubrificazione) 
Prima della messa in 

funzione, immettere 
Temperatura ambiente 0 _ 40 °C2) 

fino a livello, olio sin- Velocità vite Grandezza riduttore 

tetico (AGIP Blasia 
min' 

100 125 ..161 200, 250 

Vite 

S, ARAL Degol GS, 
BP- Energol SG -XP, 

B3'), V5, V6 B6, B7, B8 B3'l, V5, V6I B6, B7, B8 

grand. 100 ... 250 MOBIL Glygoyle HE, 

SHELL Tivela oil ... , 

2 800 _ 
1 400 

3; 
1 400 _ 710 

320 
320 

320 
320 

220 
320 

220 
220 

KLÜBER Klübersynth 710 _ 355 3) 460 460 460 I 320 
GH6...) avente la 355 _ 180 3) 680 680 I 460 460 
gradazione di visco- 
sita ISO indicata in 

< 180 680 680 680 

1) Non indicata in ta ga. tabella. 
Tappi di carico con valvola, 2) Sono ammesse punte di temperatura ambiente di 10 °C (20 °C per s 460 cSt) 

scarico e livello in meno o 10 °C in più., 
3) Per questa velocità si consiglia di sostituire l'olio dopo il rodaggio. 

COMPLETI DI GRASSO 
SINTETICO 

Coassiali 
grand. 32 ... 41 

SHELL Tivela Compound A 
IP Telesia Compound A 

MOBIL Glygoyle Grease 00 
Rinvii 
grand. 80 ... 125 

Tappo di carico /scarico 
(solo per coassiali) 

COMPLETI DI OLIO 
SINTETICO 

KLÜBER Klübersynth GH 6 -220, 
MOBIL Glygoyle 30 

Coassiali 
grand. 50 ... 81 

Assi paralleli e 
ortogonali 
grand. 50 ... 80 

Tappo di carico /scarico 
2 tappi di carico /scarico 

per grand. 80, 81 

SENZA OLIO ** Prima della messa in funzio- Gradazione di viscosità ISO [cSt] 
(salvo diversa indicazione ne, immettere fino a livello, 

Velocità n2 Temperatura ambiente') [ °C] Coasslali sulla targa di lubrificazione) olio minerale (AGIP Blasia, 

grand. 100 ... 180 ARAL Degol BG, BP- Energol min 1 olio minerale olio sintetico 
GR -XP, ESSO Spartan EP, IP Rinvii 

Assi paralleli e Mellanaoil, MOBILMobilgear ad angolo Altri 0 _ 20 10 - 40 0 _ 40 
ortogonali 
grand. 100 ... 631 

600, SHELL Omala, TEXACO 
Meropa, TOTAL Carter EP) > 710 > 224 150 150 150 
oppure olio sintetico a ba- 710 - 280 224 - 22,4 150 220 220 

Rinvii se di poliglicoli" (KLÜBER 280 _ 90 22,4= 5,6 220 320 320 

grand. 160 ... 320 Klübersynth GH6 ..., MOBIL < 90 < 5,6 320 460 460 
Glygoyle, SHELL Tivela oil) o 

Pendolari Tappi di carico con valvola di pollalfaolefine ** (AGIP 1) So °Cán ammesse punte di temperatura ambiente di 10 °C (20 °C) in meno o 

(con sfiato, per riduttori Blasia SX, CASTROL Tribol 
pendolari), 1510, ELF Reductelf SYNTHESE, ESSO Spartan SEP, KLÜBER Klübersynth EG4, MOBIL SHC) aven- 

scarico e livello te la gradazione di viscosità ISO indicata in tabella. 

Cuscinetti con lubrificazione indipendente, cuscinetti motore, dispositivo antiretro montato sul motore: 
la lubrificazione è «a vita» (escluso il caso di motori nei quali è previsto il dispositivo di rilubrificazione). In caso di possibilità di inquinamento del 
grasso o in presenza di determinati servizi è bene verificare (tra un cambio e l'altro oppure ogni 1 o 2 anni) lo stato del grasso e asportare e sosti- 
tuire (ogni 1 o 2 cambi oppure ogni 2 o 4 anni) il grasso nei cuscinetti con lubrificazione indipendente. II cuscinetto va riempito completamente 
con grasso per cuscinetti ESSO BEACON 3 per cuscinetti a sfere, KLÜBER STABURAGS NBU 8 EP per cuscinetti a rulli e ESSO BEACON 2 per 
dispositivo antiretro. 

4 OP 
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Intervallo di lubrificazione e quantità di lubrificante 

Quantità di olio [I] per riduttori a vite grand. 32 ... 81 
Per le altre grand. la quantità 8 individuata dal livello segnalato dall'apposito tappo 

Grand. B31), V5, 
V6 

RV,MRV 
B6, B7 B811 

RIV,MR 
B311, V5, 

V6 
B6, B7 

V 
B81) B31) 

MR2IV 
B6, B7 B81) V5, V6 

32 
40 
50 
63, 64 
80, 81 

0,16 
0,26 
0,4 

0,8 
1,3 

0,2 
0,35 
0,6 

1,15 
2,2 

0,16 
0,26 
0,4 

0,8 
1,7 

0,2 
0,32 
0,5 

1 

1,5 

0,25 
0,4 
0,7 

1,3 
2,5 

0,2 
0,32 
0,5 

1 

2 

- 
0,42 
0,6 

1,2 
1,7 

- 
0,5 
0,8 
1,55 
2,8 

- 
0,42 
0,6 
1,2 
2,3 

- 
0,42 
0,6 

1,2 
1,8 

1) Non indicata in targa (88, solo per grand. 32 ... 64). 
Temperatura ambiente 0 + +40 °C con punte tino a -20 °C e +50 T. 

Orientativamente l'intervallo di lubrificazione, in assenza di inquinamento dall'esterno, è 
quello indicato in tabella. Per sovraccarichi forti, dimezzare i valori. 

Indipendentemente dalle ore di funzionamento, sostituire o rigenerare l'olio ogni 5 _ 8 anni 
secondo la grandezza, le condizioni di servizio e ambientali. 

Temperatura 
olio [°C] 

Intervallo di 
lubrificazione [h] 

, 65 
65 _ 80 
80 _ 95 

95 - 110 

18 000 
12 500 

9 000 

6 300 

Quantità di grasso [kg] per riduttori coassiali 

Lubrificazione .a vita» (in assenza di inquinamento dall'esterno). 
Grand. 

R21 
B3'), B6, B7, B8 

MR2,31 
V5, V6 B51) V1, V3 

32 
40, 41 

0,14 
0,26 

0,25 
0,47 

0,1 
0,19 

0,18 
0,35 

1) Non indicata in targa. 
Temperatura ambiente 0 + +40 °C con punte fino a -20 °C e +50 °C. 

Lubrificazione na vita' (in assenza di inquinamento dall'esterno). Quantità d'olio [I] per grand. 50 ... 81 

Coassiali 
grand. 

R21,31 

B31) . 

MR 

B6, B7, 
B8, V6 

21, 31 

V5 
Paralleli 
grand. B3'), 

B8 

RI 

B7 B6, 
V5, V6 

B31), 
B8 

R 21, MR 

B62) 

21 

B7, 
V5, V6 

B31), 

B8 

R 31, MR 

B6 

31 

B7, 
V53), V6 

8311, 

B8 

MR 

B6 

41 . 

B7' V6 
V531 

50, 51 
63, 64 
80, 81 

0,8 
1,6 
3,1 

1,1 
2,2 
4,3 

1,4 
2,8 
5,5 

50 
63, 64 
80 

- 
0,7 
1,2 

- 
0,8 
1,5 

- 
1 

1,9 

0,6 
0,9 
1,5 

0,9 
1,4 
2,7 

0,8 
1,2 
2,3 

0,7 
1 

1,7 

1,05 
1,5 
2,9 

0,9 
1,3 
2,5 

- 
1,1 

1,9 

- 
1,8 
3,2 

- 
1,4 
2,7 

- 
1,3 
2,5 

1) Non indicata in targa. 
2) Valori validi per R 21; per MR 21 i valori sono ri- 

spettivamente 0,8; 1,2; 2,3. 
3) La prima riduzione (le prime due per 41) è lubri- 

ficata con grasso a vita. 
°C fino 

Ortog. 
grand. B3, 

B6, B7 
B8 V5, 

V6 

1 

83", 
B7 

B6 B8 
V5, 
V6 

11 

B311' 
B7 

B6 B8 
V5, 
V6 

Temperatura ambiente 0 + +40 con punte a 
-20 °C e +50 °C. 50 

63, 64 
80 

0,4 
0,8 
1,3 

0,6 
1 

2 

0,45 
0,95 
1,8 

0,45 
1 

1,6 

0,8 
1,6 
2,7 

0,65 
1,2 
2,2 

0,5 
1,15 
2 

0,5 
1,2 
1,9 

0,9 
1,8 
3 

0,7 
1,4 
2,5 

0,55 
1,35 
2,3 

Orientativamente l'intervallo di lubrificazione, in assenza di inquinamen- 
to dall'esterno, è quello indicato in tabella. Per sovraccarichi forti, dimez- 
zare i valori. 

Temperatura 
mm olio [°C] 

Intervallo di lubrificazione 

olio minerale 

[h] 

olio sintetico 

Indipendentemente dalle ore di funzionamento: 
- sostituire l'olio minerale ogni 3 anni; 
- sostituire o rigenerare l'olio sintetico ogni 5 - 8 anni secondo la gran- 

dezza del riduttore, le condizioni di servizio e ambientali. 

, 65 
65 _ 80 
80 _ 95 

95 _ 110 ') 

8 000 
4 000 
2 000 

- 

25 000 
18 000 
12 500 

9 000 

La quantità d'olio è individuata dal livello segnalato dall'apposito tappo. 1) Valori ammessi solo per assi paralleli ortogonali e rinvii e per servizi non 
continuativi. 

Individuazione anche mediante targa di lubrificazione specifica. 
Lubrificazione con olio sintetico (a base di poliglicoli; necessaria verniciatura interna speciale; a base di polialfaolefine: consigliabile per grand. 200 e tassativo per grand. 400). Sempre 

raccomandabile, in particolare per riduttori veloci: per aumentare t'intervallo di lubrificazione ( -lunga vita.); per aumentare il campo della temperatura ambiente; per aumentare la potenza 

termica o ridurre la temperatura dell'olio. 
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Assicurarsi che, per riduttori e motoriduttori grand. , 100, il tappo 
di carico sia del tipo munito di valvola (simbolo); in caso con- 
trario, sostituirlo con quello sfuso che in tali occasioni viene fornito 
in dotazione. 

Se il riduttore o motoriduttore è dotato di tappo di livello a sfiora- 
mento (colore rosso) il riempimento deve essere effettuato svitando 
il tappo medesimo onde verificare il raggiungimento del livello di 
sfioramento. 
Se il riduttore o motoriduttore è dotato di tappo di livello con asti - 
na, riempire con olio fino al raggiungimento del livello indicato dalla 
tacca. 

Qualora il riduttore o motoriduttore sia fornito di tappo di livello 
(grand. 100), la quantità di lubrificante da immettere è quella che 
consente il raggiungimento del livello suddetto (a riduttore non in 
moto) e non quella, solo indicativa, menzionata a catalogo. 
I cuscinetti sono normalmente lubrificati in modo automatico e con- 
tinuo (a bagno d'olio, a sbattimento, mediante appositi condotti o 
pompa) dal lubrificante stesso del riduttore; questo vale anche per 
l'eventuale dispositivo antiretro montato sul riduttore. 

Per certi riduttori in forma costruttiva verticale V1, V3, V5, V6 e anche 
orizzontale B3, B6, B51 per riduttori (non motoriduttori, per i quali 
vale quanto detto sopra) ad assi ortogonali, i cuscinetti superiori 
hanno lubrificazione indipendente con grasso speciale per lubrifi- 
cazione «a vita» in assenza di inquinamento dall'esterno; questo 
vale anche per i cuscinetti motore (esclusi alcuni casi nei quali è 
previsto il dispositivo di rilubrificazione) e per l'eventuale dispositivo 
antiretro quando è montato sul motore. 
Verificare che il riduttore venga montato nella forma costruttiva pre- 
vista all'ordine, che è indicata sulla targa; quando non è indicata, il 

riduttore è previsto per essere montato in forma costruttiva orizzon- 
tale B3 o 85 (B3, B8, riduttori a vite grand. _ 64), verticale V1 (per 
rinvii ad angolo in esecuzione con flangia FO1 ...). 

Gruppi riduttori (combinati). La lubrificazione è indipendente e 
pertanto valgono le norme dei singoli riduttori. 

7 - Messa in servizio 
Effettuare un controllo generale assicurandosi in particolare che il 

riduttore sia completo di lubrificante. 
Nel caso di avviamento stella -triangolo, la tensione di alimentazione 
deve corrispondere a quella più bassa (collegamento 0) del motore. 

Per il motore asincrono trifase, se il senso di rotazione non corri- 
sponde a quello desiderato, invertire due fasi della linea di alimen- 
tazione. 
Per i riduttori muniti di dispositivo antiretro, controllare - prima 
dell'avviamento - che ci sia corrispondenza tra II senso di rota- 
zione libera e i sensi di rotazione della macchina da azionare 
e del motore. 

Attenzione! Uno o più awiamenti nel senso bloccato, an- 
che se brevi, possono danneggiare irrimediabilmente il di- 
spositivo antiretro, le sedi accoppiate e/o il motore elettrico. 

È consigliabile un rodaggio: - di circa 400 - 1 600 h per i riduttori con ingranaggio a vite, affin- 
ché si possa raggiungere il massimo rendimento; - di circa 200 _ 400 h per i riduttori con ingranaggi cilindrici e/o 
conici, affinché si possa raggiungere la massima funzionalità. 

Durante questo periodo la temperatura del lubrificante e del ridutto- 
re può raggiungere valori più elevati del normale. Dopo tale periodo 
può essere necessario verificare il serraggio dei bulloni di fissaggio 
riduttore. 

Nota: il rendimento dei riduttori a vite è più basso nelle prime ore di 
funzionamento (circa 50) e in occasione di ogni avviamento a fred- 
do (il rendimento migliora con l'aumentare della temperatura dell'o- 
lio). Per ulteriori informazioni consultare i cataloghi tecnici ROSSI 
MOTORIDUTTORI. 

8 - Manutenzione 
8.1 - Generalità 
A macchina ferma, controllare periodicamente (più o meno frequen- 
temente secondo l'ambiente e l'impiego): 
a) la pulizia delle superfici esterne e dei passaggi d'aria di ventila- 

zione del riduttore o del motoriduttore, in modo da non pregiudi- 
care lo smaltimento del calore; 

b) le regolari condizioni di funzionamento: 
- livello e grado di deterioramento dell'olio (controllare a ridutto- 

re fermo e freddo); 
- rumorosità; 
- vibrazioni; 
- tenute; - corretto serraggio delle viti di fissaggio; 
- ecc. 

6 OR 

Attenzione! Dopo un periodo di funzionamento, il ridutto- 
re (eccetto i pendolari) è soggetto a una lieve sovrapres- 
sione interna che può causare fuoriuscita di fluido ustio- 
nante. Pertanto, prima di allentare i tappi (di qualunque 

tipo) attendere che il riduttore si sia raffreddato, diversamente avva- 
lersi di opportune protezioni contro le ustioni derivanti dal contatto 
con l'olio caldo. In ogni caso procedere sempre con la massima cau- 
tela. 
Le massime temperature dell'olio, indicate nella tabella lubrificazio- 
ne (ved. cap. 6.2), non sono pregiudizievoli per il buon funziona- 
mento del riduttore. 

Durante l'operazione di cambio dell'olio, dopo avere svitato anche il 

tappo di carico per favorire lo svuotamento, è raccomandabile lava- 
re internamente la carcassa del riduttore utilizzando lo stesso tipo di 
olio impiegato per il funzionamento. Per il successivo riempimento, 
impiegare un filtro per olio con 60 µm di potere filtrante. 

Qualora venga smontato il coperchio (per i riduttori che ne sono 
provvisti), ripristinare la tenuta con mastice dopo aver pulito e sgras- 
sato accuratamente le superfici di accoppiamento. 

8.2 - Serpentina 
Se il riduttore è destinato a soste prolungate a temperature ambien- 
te inferiori a 0 °C, effettuare lo svuotamento dell'acqua dalla ser- 
pentina mediante pompaggio di aria compressa, per prevenire pos- 
sibili danni causati dal congelamento. 

8.3 - Anelli di tenuta 
La durata dipende da molti fattori, quali velocità di strisciamento, 
temperatura, condizioni ambientali, ecc.; orientativamente può va- 
riare da 3 150 _ 25 000 h. 

8.4 - Sostituzione motore 
Poiché i motoriduttori sono realizzati con motore normalizzato, la 
sostituzione del motore - in caso di avaria -è facilitata al massi- 
mo. 
È sufficiente osservare le seguenti norme: 
- assicurarsi che il motore abbia gli accoppiamenti lavorati in clas- 

se precisa (UNEL 13501 -69; DIN 42955); 
- pulire accuratamente le superfici di accoppiamento; 
- controllare ed eventualmente ribassare la linguetta, in modo che 

tra la sua sommità e il fondo della cava del foro ci sia un gioco di 
0,1 - 0,2 mm; se la cava sull'albero è uscente, spinare la lin- 
guetta. 

Per estremità d'albero motore calettata nella vite o nel pignone cilin- 
drico o conico (motoriduttori: a vite MR V, ad assi paralleli MR 31 

grand.140 ... 360 e MR 21, ad assi ortogonali MR CI e MR C21): 
- controllare che la tolleranza dell'accoppiamento (di spinta) foro/ 

estremità d'albero sia G7 /j6 per D , 28 mm, F7 /k6 per D , 38 mm; 
- lubrificare le superfici di accoppiamento contro l'ossidazione di 

contatto. 
Per pignone cilindrico calettato sull'estremità d'albero motore (moto - 
riduttori: a vite MR IV, ad assi paralleli MR 31 grand. 50 ... 125,41, ad 
assi ortogonali MR ICI, C31, coassiali): 
- in caso di riduttore (grand. 40 ... 81 ) in esecuzione «flangia qua- 

drata per servomotori, prima di smontare il motore allentare il col- 
lare di bloccaggio attraverso l'apposita apertura sulla sommità 
della flangia quadrata; 

- controllare che la tolleranza dell'accoppiamento (bloccato nor- 
male) foro /estremità d'albero sia K6 /j6 per D , 28 mm, J6 /k6 per 
D , 38 mm; la lunghezza della linguetta deve essere almeno 0,9 
la larghezza del pignone; 

- assicurarsi che i motori abbiano cuscinetti e sbalzi (quota S) co- 
me indicato in tabella; 

Grandezza 
motore 

Capacità di carico 
daN 

Anteriore 

dinamico min 

Posteriore 

Sbalzo max 'S' 
mm 

63 450 335 16 
71 630 475 18 
80 900 670 20 

90 1 320 1 000 22,5 
100 2 000 1 500 25 
112 2 500 1 900 28 
132 3 550 2 650 33,5 
160 4 750 3 350 37,5 
180 6 300 4 500 40 
200 8 000 5 600 45 
225 10 000 7 100 47,5 
250 12 500 9 000 53 

280 16 000 11 200 56 
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- montare sul motore il distanziale (con mastice; assicurarsi che fra 
la cava linguetta e la battuta dell'albero motore ci sia un tratto 
cilindrico rettificato di almeno 1,5 mm) e il pignone (quest'ultimo 
riscaldato a 80 ± 100 °C), bloccando il tutto con vite in testa o con 
collare d'arresto; 

- lubrificare con grasso la dentatura del pignone, la sede rotante 
dell'anello di tenuta e l'anello di tenuta stesso, ed effettuare - con 
molta cura - il montaggio. 

" I .ii Allia i = 
IiiSii'N.. 

riduttore 

scarico per 
estrazione pignone 

9 - Livelli sonori 
La maggior parte della gamma 
dei prodotti ROSSI MOTORI - 
DUTTORI è caratterizzata da 
livelli di pressione sonora 
LPA (media dei valori misurati, a 
carico nominale e velocità 
entrata n1 = 1 400 min-1, a 1 m 
dalla superficie esterna del 
riduttore situato in campo libero 
e su piano riflettente, secondo 
ISO /CD 8579) inferiori o 
uguali a 85 dB(A). 
Nella tabella a lato sono indica- 
ti i prodotti che possono 
superare tale soglia. Ulteriori 
informazioni sui livelli sonori dei 
singoli prodotti sono contenute 
nei cataloghi tecnici ROSSI 
MOTORIDUTTORI. 

Tabella verniciatura 

motore 

Macchinalrotismo iH Grand. 

Assi paralleli R I s 3,15 a 160 

a 4 a 200 

R 21 tutti a 320 

R 31 tutti a 400 

R41 ,160 a 500 

a 200 a 630 

Assi ortogonali R CI tutti a 320 

RC2I ,63 a 400 

a 71 a 500 

R C31 tutti a 630 

Rinvii ad angolo R C 1 a 250 

10 - Anomalie: cause e rimedi 

Anomalia Possibili cause Rimedi 

Eccessiva 
temperatura 
(di regime o 

dei cuscinetti) 

Lubrificazione inadeguata: 

_ olio in quantità eccessiva o 

insufficiente 

lubrificante inadatto (tipolo- 
gia, troppo viscoso, esausto, 
ecc.) 

- cuscinetti a rulli conici regi- 
strati troppo stretti 

- riduttore a vite con carico 
eccessivo durante il rodag- 
gio 

- temperatura ambiente ec- 
cessiva 

Controllare: 

- il livello dell'olio 

- il tipo e/o stato del lubrifican- 
te 

Interpellare ROSSI MOTORI - 
DUTTORI 

Ridurre il carico 

Aumentare il raffreddamento o 

correggere la temperatura am- 
biente 

Aperture di aspirazione del co- 
priventola ostruite 

Pulire il copriventola 

Inefficienza dell'eventuale si- 
stema ausiliario di lubrificazio- 
ne cuscinetti 

Controllare la pompa e i con - 
dotti 

Cuscinetti in avaria o mal lubri- 
ficati o difettosi 

Interpellare ROSSI MOTORI - 
DUTTORI 

Sistema di raffreddamento del- 
l'olio inefficiente o fuori servizio: 
filtro intasato, portata dell'olio 
(scambiatore) o dell'acqua 
(serpentina) insufficiente, 
pompa fuori servizio, ecc. 

Controllare la pompa, i condot- 
ti, il filtro dell'olio e l'efficienza 
degli indicatori di sicurezza 
(pressostati, termostati, flusso- 
stati, ecc.) 

Rumorosità 
anomala 

Uno o più denti con: - ammaccature o sbeccature - rugosità eccessiva sui fian- 
chi 

Interpellare ROSSI MOTORI- 
DUTTORI 

Cuscinetti in avaria o mal lubri- 
ficati o difettosi 

Interpellare ROSSI MOTORI - 
DUTTORI 

Cuscinetti a rulli conici con 
gioco eccessivo 

Interpellare ROSSI MOTORI - 
DUTTORI 

Vibrazioni Controllare il fissaggio 

Perdita di 
lubrificante 
dagli anelli di 
tenuta 

Anello di tenuta con labbro di 

tenuta usurato, bachelizzato, 

danneggiato o montato erro - 
neamente 

Sostituire l'anello di tenuta 

Sede rotante danneggiata (ri- 

gatura, ruggine, ammaccattura, 
ecc.) 

Rigenerare la sede 

Posizionamento in forma co- 
struttiva diversa da quella pre- 
vista in targa 

Orientare correttamente il ri- 

duttore 

NOTA 
Quando si interpella ROSSI MOTORIDUTTORI, indicare: 
- tutti i dati di targa del riduttore o motoriduttore; 
- la natura e la durata dell'avaria; 
- quando e sotto quali condizioni l'avaria si è verificata. 

Prodotto Grand. Verniciatura interna Verniciatura 

(colore finale sempre 
blu RAL 5010) 

esterna 

Caratteristiche 

Note 

Vite 32 ... 81 

Assi paralleli 
e ortogonali 50 ... 100 

Coassiali 32 ... 41 

Polveri epossidiche 
(preverniciato) 

Polveri epossidiche 
(preverniciato) 

Resistente agli agenti atmo- 
sferici e aggressivi. 

Sovraverniciabile solo dopo 
sgrassatura e carteggiatura. 

Le parti lavorate restano non 
verniciate; vengono protette 
con olio antiruggine facil- 
mente asportabile (prima di 
verniciarle, asportare il pro- 
tettivo). 

Vite 100 ... 250 
Coassiali 50 ... 81 

Fondo epossidico 
bicomponente 
(preverniciato) 

Fondo epossidico 
bicomponente 
(preverniciato) 

+ 
Vernice sintetica 

li a enti Buona resistenza agli agenti 
atmosferici e aggressivi. 

Non resiste ai solventi. 

Sovraverniciabile con pro 
dotti sintetici monocompo 
nente (normalmente anche 
bicomponente). 

Parti lavorate verniciate solo 
con vernice vinilica. 

Assi paralleli 
e ortogonali 125 ... 631 

Coassiali 100 ... 180 
Rinvii 160 ... 320 

Fondo 
monocomponente 
ai fosfati di zinco 

(preverniciato) 

Fondo monocomponente 
ai fosfati di zinco 

(preverniciato) 

Vernice sintetica 

La verniciatura interna non 
resiste agli oli sintetici a base 
di poliglicoli (si può impie- 
gare olio sintetico a base di 
polialtaolefine). 

Rinvii 80...125 
Pendolari - Vernice sintetica - 

oR 7 
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Vite grand. 32 ... 50 

Vite grand. 32 ... 50 

%=J111 
- ----- --\\ 

fig. 4c) 

fig. 4e) 

Assi paralleli e ortogonali 
grand. 50 ... 125 

fig. 4a) 

Assi paralleli e ortogonali 
grand. 50 

411.-- 

%íl » 
lii!git -- _ 

Assi paralleli e ortogonali 
grand. 63 

Assi paralleli e ortogonali 
grand. 50 

MO- 

miD=ì' . 
vCos 

iVs% 
Assi paralleli e ortogonali 
grand. 63 

\Q- 11I I 

,n= 11I\\\\\\\`\\ 

Montaggio fig. 4a) e 
smontaggio fig. 4b) 

Fissaggio 
assiale 

Calettamento con 
linguetta e anelli di 
bloccaggio fig. 4e), 

con linguetta e 
bussola di 

bloccaggio fig. 4f) 

Assi paralleli e ortogonali 
grand. 140 ... 360 

---- 
----- -- ----.. ,:,,, 

:1t 
`\\\\\\\\\\\\\\\\\\\\ 

Vite grand. 63 ... 161 

Vite grand. 200, 250 

fig. 4b) 

Assi paralleli e ortogonali 
grand. 64 ... 160 

wflt-. 

0 
\\ 
.4111 ¡ 

&:r 
Assi paralleli e ortogonali 
grand. 180 ... 360 

fig. 4d) 

Vite grand. 63 ... 161 

Vite grand. 200, 250 

fig. 4g) 

Calettamento con unità di bloccaggio fig. 4g) 

Assi paralleli e ortogonali 
grand. 64 ... 160 

F¡ \\\ 
¡ Ii :p==l 

.\\ 
fig. 4f) 

Assi paralleli e ortogonali 
grand. 180 ... 360 

Assi paralleli e ortogonali 
grand. 400 ... 631 

,&x 

UT.0 825 

Tabella momenti di serraggio 

Grand. riduttori 
a vite 

32 40 50 - 63, 
64 

- 80, 
81 

100 125, 
126 

160 161 - 200 - 250 - - - - - - - - - 
Grand. riduttori 

paralleli e ortogonali 
- 50 - 63 64 80 - 100 125 140 - 160 180 200 225 250 280 320, 

321 

360 400, 
401 

450, 
451 

500, 
501 

560, 
561 

630, 
631 

M[daN m] 
per anelli o bussola 

2,9 3,5 4,3 4,3 4,3 5,1 5,3 9,2 17 21 21 34 43 66 83 135 166 257 315 - - - - - 
M [daN m] 

per unità di blocc. 
- 0,4 - 1,2 1,2 1,2 - 3 3 3 - 6 6 10 10 25 25 25 25 49 49 49 49 84 

Viti unità di blocc. 
UNI 5737-88 
classe 10.9 

- M5 - M6 M6 M6 - M8 M8 M8 - M10 M10 M12 M12 M16 M16 M16 M16 M20 M20 M20 M20 M24 
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ROSSI MOTORIOBITORI 
S.p.A. 

ROSSI GETRIEBEMOTOREN ROSSI GEARMOTORS 

MODENA - I 

VIA EMILIA OVEST 915/A - MODENA - I 

® C.P. 310 - 41100 MODENA 
lit 059 33 02 88 
Fax 059 82 77 74 
info@rossimotoriduttori.it 
www.rossimotoriduttori.it 

ROSSI MOTOREDUCTEURS ROSSI MOTORREDUCTORES ROSSI GEARMOTORS 
GmbH DÜSSELDORF - D Ltd. COVENTRY - GB s.e.r.I. GONESSE - F S.L. BARCELONA - E AUSTRALIA Pty. Ltd. 

Feldheider Strasse 56 Unit 8, Phoenix Park Estate 4, Rue des Frères Montgolfier La Forja, 43 26 -28 Wittenberg Drive 
40699 ERKRATH Bayton Road, Exhall Zone Industrielle 08840 VILADECANS (Barcelona) Canning Vale 6155 

02104 3 03 30 COVENTRY CV 7 9QN 95500 GONESSE X93 6 37 72 48 PERTH, Western Australia 
Fax 02104 30 33 33 Y 02 476 644646 SI 01 34 53 91 71 Fax 93 6 37 74 04 l 08 94 55 73 99 
info@rossigetriebemotoren.de Fax 02 476 644535 Fax 01 34 53 81 07 into@rossimotorreductores.es Fax 08 94 55 72 99 

info@rossigearmotors.co.uk info@rossimotoreducteurs.fr into@rossIgearmotors.com.au 

INSTALLATION AND MAINTENANCE INSTRUCTIONS UT. D 045 rev. 3 
GEAR REDUCERS AND GEARMOTORS 10-01/3 - 12 500 I GB 

Index 
1 - General safety instructions 9 6 - Lubrication 11 

2 - Operating conditions 9 6.1 - General 11 
6.2 - Lubrication table 12 

3 - How supplied 9 
7 - Commissioning 14 3.1 - Receipt 9 

3.2 - Name plate 9 8 - Maintenance 14 
3.3 - Painting 10 8.1 - General 14 3.4 - Protections and packing 10 8.2 - Coil 14 

4 - Storing 10 8.3 - Seal rings 14 
8.4 - Motor replacement 14 

5 - Installation 10 
9 - Sound levels 15 5.1 - General 10 

5.2 - Fitting of components to shaft ends 11 10 - Troubles: causes and corrective actions 15 
5.3 - Shaft- mounting 11 
5.4 - Hollow low speed shaft 11 Painting table 15 
5.5 - Water cooling by coil 11 Table of tightening torques 16 5.6 - Independent cooling unit 11 

1 - General safety instructions 
Gear reducers and gearmotors present dangerous parts because 
they may be: 

- live; - at temperature higher than 50 °C; - rotating during the operation; - eventually noisy (sound levels > 85 dB(A)). 
An incorrect installation, an improper use, the removing or discon- 
nection of protection devices, the lack of inspections and mainte- 
nance, improper connections may cause severe personal injury or 
property damage. Therefore the component must be moved, in- 
stalled, commissioned, handled, controlled, serviced and repaired 
exclusively by responsible qualified personnel (definition to 
IEC 364). 

It is recommended to pay attention to all instructions of present 
handbook, all instructions relevant to the system, all existing safety 
laws and standards concerning correct installation. 

Components in non -standard design or with special executions or 
with constructive variations may differ in the details from the ones 
described here following and may require additional information. 

For any clarification and /or additional information consult ROSSI 
MOTORIDUTTORI and specify all name plate data. 

Gear reducers and gearmotors of present handbook are normally 
suitable for installations in industrial areas: additional protection 
measures, if necessary for different employs, must be adopted and 
assured by the person responsible for the installation. 

IMPORTANT: the components supplied by ROSSI MOTORIDUTTORI 
must be incorporated into machinery and should not be commis- 
sioned before the machinery in which the components have 
been incorporated conforms to: 
- Machinery directive 98/37/EEC; in particular, possible safety 

guards for shaft ends not being used and for eventually 
accessible fan cover passages (or other) are the Buyer's 
responsibility; - «Electromagnetic compatibility (EMC)» directive 89/336/EEC 
and subsequent updatings. 

For the installation, use and maintenance of the electric motor 
(standard, brake or non- standard motor) or of the possible motor - 
variator and /or the electric supply device (frequency converter, 
soft -start, etc.) consult the attached specific documentation. If 
necessary, require it. 

When operating on gear reducer (gearmotor) or on components 
connected to it the machine must be at rest: disconnect motor 
(including auxiliary equipments) from power supply, gear reducer 
from load, be sure that safety systems are on against any acciden- 
tal starting and, if necessary, pre- arrange mechanical locking 
devices (to be removed before commissioning). 
If deviations from normal operation occur (temperature increase, 
unusual noise, etc.) immediately switch off the machine. 
The products relevant to this handbook correspond to the technical 
level reached at the moment the handbook is printed. ROSSI MO- 
TORIDUTTORI reserves the right to introduce, without notice, the 
necessary changes for the increase of product performances. 

The paragraphs marked with present symbol contain dis- 
positions to be strictly respected in order to assure perso- 
nal safety and to avoid any heavy damages to the 
machine or to the system (e.g.: works on live parts, on lif- 

ting machines, etc.) the responsible for the installation or mainte- 
nance must scrupulously follow all Instructions contained In 
present handbook. 

2 - Operating conditions 
Gear reducers are designed for industrial applications according to 
name plate data, at ambient temperature 0 = +40 °C (with peaks at 
-10 °C and +50 °C), maximum altitude 1 000 m. 

Not allowed running conditions: application in aggressive environ- 
ments having explosion danger, etc. Ambient conditions must com- 
ply with specifications stated on name plate. 

3 - How supplied 
3.1 - Receipt 
At receipt verify that the unit corresponds to the one ordered and 
has not been damaged during the transport, in case of damages, 
report them immediately to the courier. 

Avoid commissioning gear reducers and gearmotors, that are even 
if slightly damaged. 

3.2 - Name plate 
Every gear reducer presents a name plate in anodised aluminium 
containing main technical information relevant to operating and con- 
structive specifications and defining, according to contractual 
agreements, the application limits (see fig. 1); the name plate must 
not be removed and must be kept integral and readable. All name 
plate data must be specified on eventual spare part orders. 

OP 9 
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Designation (see 
table on the right) ® ROSSI MOTOIIIOOTTORI 

le S.p.A. MODENA - Made In Italy 

Non- standard executions 

Motor power 

Gearmotor 
output speed 

Gear reducer 
nominal power 

Two months and year 
of manufacture 

Mounting position (when 
differing from IM B3 or B5) 

Gearmotor 

Transmission 

factor 

Transmisssion 
ratio 

0 Flange - motor 
shaft 

Designation 

Product 
Machine Train of gears Size Design 

R, MR V, IV, 21V 32 ... 250 UO ... Worm 

R, MR 21, 31 32 ... 180 FC ..., PC ..., Uc ... Coaxial 

R, MR I, 21, 31, 41 50... 631 UP ... Parallel shafts 

R, MR CI, ICI, C21, C31 50 ... 631 UO ... Right angle shafts 

R C 80 ... 320 PO ..., FO ... Right angle shafts 

R 21 85 ... 250 OP Shaft mounted 

Fig. 1 (for more information, see ROSSI MOTORIDUTTORI technical catalogues; consult us). 

3.3 - Painting 
Products are painted according to the painting table shown on page 15. 

3.4 - Protections and packing 
Overhanging free shaft ends and hollow shafts are treated with pro- 
tective anti -rust long life oil and protected with a plastic (polyethyl- 
ene) cap (only up to D , 48 mm for overhanging shafts, D x110 mm 
for hollow shafts). All internal parts are protected with protective anti - 
rust oil. 

Unless otherwise agreed in the order, products are adequately 
packed: on pallet, protected with a polyethylene film, wound with ad- 
hesive tape and strap (bigger sizes); in carton pallet, wound with ad- 
hesive tape and strap (smaller sizes); in carton boxes wound with 
tape (for small dimensions and quantities). If necessary, gear reduc- 
ers are conveniently separated by means of anti -shock foam cells or 
of filling cardboard. 
Do not stock packed products on top of each other. 

4 - Storing 
Surroundings should be sufficiently clean, dry and free from ex- 
cessive vibrations (vv , 0,2 mm /s) to avoid damage to bearings (ex- 
cessive vibration should also guarded during transit, even if within 
wider range) and ambient storage temperature should be 0 ± 40 °C: 
peaks of 10 °C above and below are acceptable. 
The gear reducers filled with oil must be positioned according to the 
mounting position mentioned on the order during transport and stor- 
age. 

Every six months rotate the shafts (some revolutions are sufficient) to 
prevent damage to bearings and seal rings. 
Assuming normal surroundings and the provision of adequate pro- 
tection during transit, the unit is protected for storage up to 1 year. 

For a 2 year storing period in normal surroundings it is necessary to 
pay attention álso,to following instructions: - generously grease the sealings, the shafts and the unpainted 

machined surfaces, if any, and periodically control conservation 
state of the protective anti -rust oil; - for gear reducers and gearmotors supplied without oil: insert anti - 
condensation pastilles into the gear reducers to be replaced befo- 
re due date and remove them before commissioning (as alternati- 
ve completely fill the gear reducers with lubrication oil and the 
specified level before commissioning). 

For storages longer than 2 years or in aggressive surroundings or 
outdoors, consult ROSSI MOTORIDUTTORI. 

5 - Installation 
5.1 - General 
Be sure that the structure on which gear reducer or gearmotor is fit- 
ted is plane, levelled and sufficiently dimensioned in order to assure 
fitting stability and vibration absence (vibration speed vea , 3,5 mm /s 
for PN s 15 kW and veil , 4,5 mm /s for PN > 15 kW are acceptable), 
keeping in mind all transmitted forces due to the masses, to the 
torque, to the radial and axial loads. 

For the dimensions of fixing screws of gear reducer feet and the 
depth of tapped holes consult the ROSSI MOTORIDUTTORI techni- 
cal catalogues. 
Carefully select the length of fixing screws when using tapped holes 
for gear reducer fitting, in order to assure a sufficient meshing thread 
length for the correct gear reducer fitting to the machine without 
breaking down the threading seat. 

Before the installation, verify that: - there were no damages during the storing or the transport; 
- design is suitable to the environment (temperature, atmosphere, 

etc.); 

- electrical connection (power supply, etc.) corresponds to motor 
name plate data; 

- used mounting position corresponds to the one stated in name 
plate. 

10 OR 

Attention! When lifting and transporting the gear reducer 
or gearmotor use through holes or tapped holes of the 
gear reducer casing; be sure that load is properly balan- 
ced and provide lifting systems, and cables of adequate 

section. If necessary, gear reducer and gearmotor masses are sta- 
ted in ROSSI MOTORIDUTTORI technical catalogues. 

Do not use motor eyebolts when lifting the gearmotors. 

Position the gear reducer or gearmotor so as to allow a free passage 
of air for cooling both gear reducer and motor (especially at their fan 
side). 

Avoid: any obstruction to the air flow; heat sources near the gear re- 
ducer that might affect the temperature of cooling air and of gear re- 
ducer (for radiation); insufficient air recycle and applications hinder- 
ing the steady dissipation of heat. 

Mount the gear reducer or gearmotor so as not to receive vibrations. 

Mating surfaces (of gear reducer and machine) must be clean and 
sufficiently rough to provide a good friction coefficient: remove by a 
scraper or solvent the eventual paint of gear reducer coupling sur- 
faces. 

When external loads are present use pins or locking blocks, if ne- 
cessary. 

When fitting gear reducer and machine and /or gear reducer and 
eventual flange B5 it is recommended to use locking adhesives 
such as LOCTITE on the fastening screws (also on flange mating sur- 
faces). 

Before wiring -up the gearmotor make sure that motor voltage corre- 
sponds to input voltage. If direction of rotation is not as desired, 
invert two phases at the terminals. 

Star -delta starting should be adopted for no -load starting (or with a 
very small load) and for smooth starts, low starting current and li- 
mited stresses, if requested. 

If overloads are imposed for long periods or if shocks or danger of 
jamming are envisaged, then motor -protection, electronic torque li- 
miters, fluid couplings, safety couplings, control units or other simi- 
lar devices should be fitted.. 

Where duty cycles involve a high number of on -load starts, it is 
advisable to utilise thermal probes for motor protection (fitted on 
the wiring); magnetothermic breaker is unsuitable since its threshold 
must be set higher than the motor nominal current of rating. 

Use varistors to limit voltage peaks due to contactors. 

When gear reducer is equipped with a backstop device", provide a 
protection system where a backstop device breaking could cause 
personal injury or property damage. 

Attention! Bearing life and good shaft and coupling running 
depend on alignment precision between the shafts. Carefully 
align the gear reducer with the motor and the driven machine (with 
the aid of shims if need be, for gear reducers size a 400 use level 
tapped holes), interposing flexible couplings whenever possible. 

Whenever a leakage of lubricant could cause heavy damages, 
increase the frequency of inspections and /or envisage appropriate 
control devices (e.g.: remote level gauge, lubricant for food indu- 
stry, etc.). 

In polluting surroundings, take suitable precautions against lubri- 
cant contamination through seal rings or other. 

For outdoor installation or in a hostile environment, protect the gear 
reducer or gearmotor with an anticorrosion paint; added protection 
may be afforded by applying water -proof grease (especially 
around the rotary seating of seal rings and at shaft end access 
points). 

1) The presence on gear reducer of backstop device is stated by the arrow near the low 
speed shaft, indicating the free rotation, excluding shaft mounted gear reducers where 
B or C designs are stated (see ROSSI MOTORIDUTTORI technical catalogues). 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 271 of 578



 

Gear reducers and gearmotors should be protected whenever pos- 
sible and by appropriate means from solar radiation and extremes 
of weather; weather protection becomes essential when high or 
low speed shafts are vertically disposed or when the motor is 
installed vertical with fan uppermost. 
For ambient temperature greater than 40 °C or less than 0 °C, con- 
sult ROSSI MOTORIDUTTORI. 

5.2 - Fitting of components to shaft ends 
It is recommended that the holes of parts keyed onto shaft ends 
should be machined to H7 tolerance; for high speed shaft ends hav- 
ing D , 55 mm, tolerance G7 is permissible provided that the load 
is uniform and light; for low speed shaft end having D , 180 mm, 
tolerance must be K7 if load is not uniform and light. 
Before mounting, thoroughly clean mating surfaces and lubricate 
against seizure and fretting corrosion. 
Attention! Installing and removal operations should be carried out 
with the aid of jacking screws and pullers using the tapped hole 
at the shaft butt-end (see table in fig. 2) taking care to avoid impacts 
and shocks which may irremediably damage the bearings, the 
circlips or other parts, for H7 /m6 and K7 /j6 fits it is advisable that 
the part to be keyed is preheated to a temperature of 80 _ 100 °C. 

Shaft ends 

D 
0 

d 
0 

11 M 5 
14 = 19 M 6 
24 = 28 M 8 

30 = 38 M 10 
42 = 55 M 12 
60 - 75 M 16 

80 = 95 M 20 
100 = 110 M 24 
125 = 140 M 30 
160=210 M36 
240 = 320 M 45 

The couplings having a tip speed on external diameter up to 20 m/s 
must be statically balanced; for higher tip speeds they must be 
dynamically balanced. 
Where the transmission link between gear reducer and machine or 
motor generates shaft end loads, (see fig. 3), ensure that: - loads do not rise above catalogue values; - transmission overhang is kept to a minimum; - gear -type transmissions must guarantee a minimum of backlash 

on all mating flanks; - drive -chains should not be tensioned (if necessary - alternating 
loads and /or motion - foresee suitable chain tighteners); - drive -belts should not be over -tensioned. 

UT.c 117 

Incorrect Incorrect 

Fig. 3 

Correct 

5.3 - Shaft- mounting 
When shaft mounted, the gear reducer must be supported both axial- 
ly and radially (also for mounting positions B3 ... B8) by the machine 
shaft end, as well as anchored against rotation only, by means of a 
reaction having freedom of axial movement and sufficient clear- 
ance in its couplings to permit minor oscillations always in evidence 
without provoking dangerous overloading on the gear reducer. 
Lubricate with proper products the hinges and the parts subject to 

- sliding; when mounting the screws it is recommended to apply lock- 
ing adhesives type LOCTITE 601. 
For the mounting of the "kit using reaction disc springs" (sizes 125 
parallel shafts) use the tapped butt end hole on the shaft end of the 
driven machine and the flat machined chamfered surface for com- 
pressing and fitting the disc springs into the reaction recess. 
Concerning the reaction system, follow the project indications sta- 
ted in the technical catalogues ROSSI MOTORIDUTTORI. When- 
ever personal injury or property damage may occur, foresee ade- 
quate supplementary protection devices against: - rotation or unthreading of the gear reducer from shaft end of dri -ven 

machine following to accidental breakage of the reaction arrange- 
ment; 

- accidental breakage of shaft end of driven machine. 

5.4 - Hollow low speed shaft 
For machine shaft ends onto which the hollow shafts of gear reduc- 
ers are to be keyed, h6, j6, and k6 tolerances are recommended, 
according to requirements. 

Important! The shoulder diameter of the shaft end of the driven 
machine abutting with the gear reducer must be at least 1,18 - 1,25 
times the internal diameter of hollow shaft. For other data on 
machine shaft end, in case of standard hollow low speed shaft, 
stepped shaft, with locking rings or bush, with shrink disc see 
ROSSI MOTORIDUTTORI technical catalogues. 
When Installing and removing gear reducers with hollow low 
speed shaft incorporating a circlip groove - whether with keyway 
or shrink disc - proceed as per fig. 4a and 4b, respectively, on 
page 16. 

In order to remove the hol- 
low low speed shaft of the 
parallel and right angle 
shaft gear reducers (this is 
the first operation to per- 
form when disassembling 
the gear reducer) turn the 
shaft until the keyway is fac- 
ing the intermediate shaft 
as indicated in fig. 5 and 
push the shaft from the ref- 
erence groove side (cir- 
cumferencial keyway on shaft shoulder). 

The system shown in fig. 4c and 4d, page 16, is good for axial fas- 
tening; when the shaft end of the driven machine has no shoulder 
(as in the lower half of the drawing) a spacer may be located 
between the circlip and the shaft end itself. Parts in contact with the 
circlip must have sharp edges. 

The use of locking rings (fig. 4e, page 16) or locking bush (fig. 4f 
page 16),wiil permit easier and more accurate installing and remov- 
ing and eliminate backlash between the key and keyway. 

The locking rings or bush are fitted after mounting and after having 
carefully degreased the coupling surfaces. Do not use molybdenum 
bisulphide or equivalent lubricant for the lubrication of the parts in 
contact. When tightening the bolt, we recommend the use of a lock- 
ing adhesive LOCTITE 601. 

Respect the tightening torques stated in the table on page 16. 

In case of axial fastening with locking rings or bush - especially 
when having heavy duty cycles, with frequent reversals - verify, 
after some hours of running, the bolt tightening torque and eventu- 
ally apply the locking adhesive again. 

groove side 

opposite side to groove 
Fig. 5 

Attention! For vertical ceiling -type mounting and only 
for gear reducers equipped with locking rings or bush, 
gear reducer support is due only to friction, for this reason 
it is advisable to provide it with a fastening system. 

When fitting with shrink disc (fig. 4g, page 16) proceed as follows: 
- carefully degrease the surfaces of hollow shaft and shaft end of 

driven machine to be fitted; 
- mount the gear reducer onto the shaft end of driven machine fol- 

lowing the method indicated in fig. 4a, page 16; 

- gradually and uniformly tighten the screws of shrink disc by a con- 
tinuous sequence (not crossing) and during several phases up to 
a torque stated in the table on page 16; 

- at operation end verify the screw torque by means of a dynamo - 
metric key (flat, when it is mounted onto machine end). 

5.5 - Water cooling by coil 
Water fed into the system must: 
- be not too hard; 
- be at max temperature 20 °C; 
- flow at 10 _ 20 dm3 /min; 
- have a pressure 0,2 - 0,4 MPa (2 _ 4 bar). 
Where ambient temperature may be less than 0 °C, make provision 
for water drain and compressed air inlet, so as to be able to empty 
out the coil completely and avoid freezing up. 

When risking high input pressure peaks, install a safety valve set to 
a proper operating threshold. 

5.6 - Independent cooling unit 
See specific documentation supplied together with the unit. 

6 - Lubrication 
6.1 - General 

Depending on type and size, gear reducers and gearmotors may be 
grease -lubricated and supplied FILLED WITH GREASE, or (synthetic 
or mineral) oil- lubricated and supplied FILLED WITH OIL or WITHOUT 
OIL depending on type and size (see ch. 6.2). When supplying 
WITHOUT OIL, the filling up to specified level (normally stated by 
means of transparent level plug) is Buyer's responsibility. 

Every gear reducer has a lubrication plate. 
Concerning lubricant type and quantity, gear reducer type, how sup- 
plied, plugs, filling instructions, oil- change interval, etc. see lubrica- 
tion table (6.2). 

OR 11 
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6.2 - Lubrication table 

Product How supplied* and plugs Directions for first filling 

FILLED WITH 
SYNTHETIC OIL 

AGIP Blasia S 320, KLÜBER 
Klübersynth GH 6 -320, 

MOBIL Glygoyle HE 320, SHELL 
Tivela WB /SD 

Worm 
sizes 32 ... 81 Worm speed - 280 min' 

KLÜBER Klübersynth GH 6 -680, 
MOBIL Glygoyle HE 680 

Filler /drain plug 
2 filler /drain plugs for sizes 80, 81 

WITHOUT OIL ISO viscosity grade [cSt] 
(except different statement on Before putting into Ambient temperature 0 - 40 °C2) lubrication name plate) service, fill to speck 

fied level with syn- 
Worm speed Gear reducer size 

thetic oil (AGIP Bla- 
min-1 

100 125 ...161 200, 250 

Worm 

sia S, ARAL Degol 
GS, BP- Energol SG- 

B31), V5, V6 B6, B7, B8 B3'), V5, V6I B6, B7, B8 

sizes 100 ... 250 XP, MOBIL Glygoyle 
HE, SHELL Tivela oil 

2 800 _ 
1 4003) 

1 400 = 710 3) 

320 
320 

320 
320 

220 
320 

220 
I 220 

... , KLÜBER Klüber- 710 - 3553) 460 460 460 I 320 
synth GH6 ...) having 355 - 180 3) 680 680 I 460 460 
the ISO viscosity 
grade given in the 

< 180 680 680 680 

1) Not stated on the name plate. table, 
Filler plug with valve, 2) Peaks of 10 °C above and 10 °C (20 °C for 460 cSt) below the ambient tern- 

drain and level plug perature range are acceptable. 
3) For these speeds we advise to replace oil after running -in. 

FILLED WITH 
SYNTHETIC GREASE 

Coaxial 
sizes 32 ... 41 

SHELL Tivela Compound A 
IP Telesia Compound A . 

MOBIL Glygoyle Grease 00 
Right angle shaft 
sizes 80 ... 125 

Filler /drain plug 
(only for coaxial) 

FILLED WITH 
SYNTHETIC OIL 

KLÜBER Klübersynth GH 6 -220, 
MOBIL Glygoyle 30 

Coaxial 
sizes 50 ... 81 

Parallel and 
right angle shaft 
sizes 50 ... 80 

Filler /drain plug 
2 tiller /drain plugs for sizes 80, 81 

WITHOUT OIL ** Before putting into service, ISO viscosity grade [cSt] 
(except different statement fill to specified level with 

Coaxial on lubrication name plate) mineral oil (AGIP Blasia, Speed n2 Ambient temperature') [ °C] 

sizes 100 ... 180 ARAL Degol BG, BP -En- min-' mineral oil synthetic oil 
ergol GR -XP, ESSO Spartan Right 

Parallel and EP, IP Mellana oil, MOBIL angle shaft Others 0 _ 20 10 _ 40 0 - 40 
right angle shaft Mobilgear 600, SHELL 

sizes 100 ... 631 Omala, TEXACO Meropa, 
TOTAL Carter EP) or poly- 

> 710 
710 - 280 

> 224 
224 _ 22,4 

150 
150 

150 
220 

150 
220 

Right angle shaft glycol ** synthetic oil 280 - 90 22,4= 5,6 220 320 320 

sizes 160 ... 320 (KLÜBER Klübersynth GH6 < 90 < 5,6 320 460 460 
MOBIL Glygoyle, SHELL 

1) Peaks of 10 °c (20 °C) below and 10 °C above the ambient temeperature 
Shaft mounted Filler plug with valve 

(with breathing for shaft 
Tivela oil) or polyalphaole- range are acceptable. 
fines ** synthetic oil (AGIP 

mounted gear reducers), Blasia SX, CASTROL Tribol 1510, ELF Reductelf SYNTHESE, ESSO Spartan SEP, KLÜBER Klüber- 
drain and level plugs synth EG4, MOBIL SHC) having the ISO viscosity grade given in the table. 

Independently -lubricated bearings, motor -bearings, backstop device fitted to motor: 
lubrication is .for life.. (except some cases of motors in which relubrication device is adopted). Should there be either a possibility of the grease 
becoming contaminated, or a particular type of duty- cycle, it is good policy to check on the state of the grease (between one change and the next, 
or every year or 2 years) and remove and replace grease in independently -lubricated bearings (every change or every other change, or every 2 or 
4 years). Bearings should be filled with ESSO BEACON 3 bearing -grease for ball bearings, KLÜBER STABURAGS NBU 8 EP for roller bearings 
and ESSO BEACON 2 for backstop device. 
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011 -change interval and lubricant quantity 

Oil quantity [I] for worm gear reducers sizes 32 ... 81 
For the other sizes the quantity is given by the level stated by the proper plug. 

Size 8311, V5, 
V6 

RV,MRV 
B6, B7 B8'1 

RIV,MR 
B311, V5, 

V6 
B6, B7 

V 
B81) B3'1 . 

MR 
B6, B7 

2IV 
B811 V5, V6 

32 
40 
50 
63, 64 
80, 81 

0,16 
0,26 
0,4 

0,8 
1,3 

0,2 
0,35 
0,6 

1,15 
2,2 

0,16 
0,26 
0,4 

0,8 
1,7 

0,2 
0,32 
0,5 

1 

1,5 

0,25 
0,4 . 

0,7 

1,3 
2,5 

0,2 
0,32 
0,5 

1 

2 

- 
0,42 
0,6 
1,2 
1,7 

- 
0,5 
0,8 

1,55 
2,8 

- 
0,42 
0,6 
1,2 
2,3 

- 
0,42 
0,6 

1,2 
1,8 

1) Not sta ed on name plate (B8, only sizes 32 ... 64). 
Ambient temperature 0 + +40 °C with peaks up to -20 °C and +50 °C. 

An overall guide to oil- change interval is given in the table, and assumes pollution -free 
Oil 

temperature [ °C] 
Oil- change 
interval [h] 

surroundings. Where heavy overloads are present, halve the values. 

Apart from running hours, replace or regenerate the oil each 5 -8 years according to size, 
running and environmental conditions. 

, 65 
65 - 80 
80 - 95 

95 = 110 

18 000 
12 500 

9 000 

6 300 

Grease quantity [kg] for coaxial gear reducers 

Lubrication .for life' (assuming external pollution -free environment). 
Grand. 

R21 
B311, B6, B7, B8 

MR2I,31 
V5, V6 B511 V1, V3 

32 
40, 41 

0,14 
0,26 

0,25 
0,47 

0,1 
0,19 

0,18 
0,35 

1) Non stated on name plate 
Ambient temperature 0 + +40 °C with peaks up to -20 °C and +50 °C. 

Lubrication 'for life» (assuming external pollution -free environment). Oi quantity [I] for sizes 50 ... 81 

Coaxial 
size 

R21,31 

B3t1 

MR 

B6, B7, 
B8, V6 

21, 31 

V5 
Parallel 

size 
1) 

B9 
' 

B8 

RI 

B7 
B6, 

V5, V6 
B311 

B8 

R 21, MR 

B6z1 

21 

B7 
V5, V6 

B311 

B8 

R 31, MR 

B6 

31 

B7' ' 
V53), V6 B8 

MR 

B6 

41 

87 
V6 

V531 

50, 51 
63, 64 
80, 81 

0,8 
1,6 
3,1 

1,1 
2,2 
4,3 

1,4 
2,8 
5,5 

50 
63, 64 
80 

- 
0,7 
1,2 

- 
0,8 
1,5 

- 
1 

1,9 

0,6 
0,9 
1,5 

0,9 
1,4 
2,7 

0,8 
1,2 
2,3 

0,7 
1 

1,7 

1,05 
1,5 
2,9 

0,9 
1,3 
2,5 

- 
1,1 

1,9 

- 
1,8 
3,2 

- 
1,4 
2,7 

- 
1,3 
2,5 

1) Not stated on name plate. 
2) Values valid for R 21; fo MR 21 the values are 

respectively: 0,8; 1,2; 2,3. 
3) The first reduction stage (the first two for 41) is lu- 

bricated with grease for I fe. 
Ambient temperature 0 + +40 °C with peaks up to 

Right 
angle le 
size 

R 

8311 

B6, B7 

CI, MR CI 

B8 
V5' 
V6 

B311 

B7 

R ICI, 

B6 

MR ICI 

B8 
V5 
V6 ' 

B3'1 
B7 ' 

MR 

B6 

C31 

B8 
V5 

' 
V6 

-20 °C and +50 °C. 50 
63, 64 
80 

0,4 
0,8 
1,3 

0,6 
1 

2 

0,45 
0,95 
1,8 

0,45 
1 

1,6 

0,8 
1,6 
2,7 

0,65 
1,2 
2,2 

0,5 
1,15 
2 

0,5 
1,2 
1,9 

0,9 
1,8 
3 

0,7 
1,4 
2,5 

0,55 
1,35 
2,3 

An overall guide to oil- change interval is given in the table, and assumes 
pollution -free surroundings. Where heavy overloads are present, halve the 
values. 

Oil 
temperature [ °C] 

Oil- change 
mineral oil 

interval [h] 

synthetic oil 

Apart from running hours: - replace mineral oil each 3 years; - replace or regenerate synthetic oil each 5 _ 8 years according to gear 
reducer size, running and environmental conditions. 

s 65 
65 ± 80 
80 _ 95 
95 - 110 1) 

8 000 
4 000 
2 000 
- 

25 000 
18 000 
12 500 

9 000 

The oil quantity is given by the level stated by the proper plug. 1) Values admissible only for parallel, right angle shaft gear reducers (cat. G 
and L) an for non -continuous duties. 

Identification through specific lubrication name plate. 
Lubrication with synthetic oil (polyglycol basis must be with special internal painting; polyalphaolefines basis is advisable for sizes a 200 and obligatory for sizes a 400). It is always 
recommended, particularly for: high speed gear reducers, increase of oil-change interval (-long life.), increase of the ambient temperature range, increase of the thermal power or 
decrease of oil temperature. 
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Be sure that for gear reducers and gearmotors size - 100, the filler 
plug is provided with a valve (symbol -CD-); otherwise, replace it 
with the one normally supplied with. 

When gear reducer or gearmotor is provided with a spilway plug 
(red colour) fill after unscrewing a.m. plug in order to check the 
obtained level by oil outlet. 
When gear reducer or gearmotor is provided with a level plug with 
rod, fill with oil up to specified level on rod. 

When gear reducer or gearmotor is supplied with a level plug (size 
necessary lubricant quantity is that which reaches a.m. level 

(gear reducer at rest) and not the approximate quantity given on the 
catalogue. 
Usually bearings are automatically and continuously lubricated 
(bathed, splashed, through pipes or by a pump) utilising the main 
gear reducer lubricant. The same applies for backstop devices, 
when fitted to gear reducers. 
In certain gear reducers in vertical mounting positions V1, V3, V5 
and V6, and right -angle shaft gear reducers in horizontal positions 
B3, B6 and B51 (though not gearmotors in this case, for which the 
above indications hold good) upper bearings are independently 
lubricated with a special grease «for life », assuming pollution -free 
surroundings. The same applies for motor bearings (except some 
cases in which relubrication device is adopted) and backstop 
devices when fitted to motors: 

Always be sure that the gear reducer is located as per the mounting 
position ordered, which appears on the name plate. When no indi- 
cation is given, the gear reducer may be used in horizontal moun- 
ting position B3 or B5 (B3, B8, worm gear reducers size , 64), or 
vertical position V1 (in the case of right angle shaft gear reducers in 
the design incorporating flange F01...). 
Combined gear reducer units. Lubrication remains independent, 
thus data relative to each single gear reducer hold good. 

7 - Commissioning 
Carry out an overall check, making particularly sure that the gear 
reducer is filled with lubricant. 
Where star -delta starting is being used, input voltage must match 
the motor lower voltage (A connection): 
For asynchronous three -phase motor, if the direction of rotation is not 
as desired, invert two phases at the terminals. 

Before running gear reducers fitted with backstop device, make 
sure that the direction of rotation in machine, gear reducer and 
motor all correspond correctly. 

Attention! One or more startings in the false direction, 
even if short, could irremediably damage the backstop 
device, the coupling seats and /or the electric motor. 

A running -in period is advisable: - of approx. 400 _ 
1 600 h for gear reducers with worm gear pairs 

in- order -to -reach maximum efficiency; . - of approx. 200 _ 400 h for gear reducers with bevel and /or cylin- 
drical gear pairs in order to reach maximum functionality. 

The temperature of both gear reducer and lubricant may well rise 
beyond normal values during running -in. After the running -in period 
it may be necessary to verify the gear reducer fixing bolt tightness. 
Note: worm gear reducer efficiency is lower in the first running 
hours (about 50) and at every cold starting (efficiency will be better 
with oil temperature increasing). For further information consult 
ROSSI MOTORIDUTTORI technical catalogues. 

8 - Maintenance 
8.1 - General 
At machine rest, verify at regular intervals (more or less frequently 
according to environment and use): 
a) all external surfaces are clean and air passages to the gear 

reducer or gearmotor are free, in order that cooling remains fully 
effective; 

b) normal running conditions 
- oil level and deterioration degree (check with cold gear reduc- 

er at rest); 
- noise level; 
- vibrations; 
- sealings; 
- correct fastening screws tightening; 
- etc. 

14 OR 

Attention! After a running period, gear reducer (exclu- 
ding the shaft mounted gear reducers) is subject to a light 
internal overpression which may cause burning liquid dis- 
charge. Therefore, before loosening whichever plug wait 

until gear reducer has become cold; if not possible, take the neces- 
sary protection measures against burning due to warm oil contact. 
In all cases, always proceed with great care. 
Maximum oil temperatures indicated in lubrication table (see ch.6.2) 
do not represent a hindrance to the gear reducer regular running. 

During the oil change, after having unscrewed also the filler plug in 
order to improve the discharge, it is recommended to clean inter- 
nally the gear reducer casing using the same oil type suitable for the 
running. For the next filling use a 60 oil filter. 

When dismounting the cap (whenever gear reducers are provided 
with), reset the sealing with adhesive on cleaned and degreased 
mating surfaces. 

8.2 - Coil 
In case of long non -running periods at ambient temperatures lower 
than 0 °C, the coil should be emptied out using compressed air to 
blast out all the coolant, so as to avoid freezing -up which would 
cause the coil to break. 

8.3 - Seal rings 
Duration depends on several factors such as dragging speed, tern - 
perature, ambient conditions, etc.; as a rough guide it can vary from 
3 150 to 25 000 h. 

8.4 - Motor replacement 
Since gearmotors are realised with standardised motor, motor re- 
placement - in case of failure - is extremely easy. Simply observe 
the following instructions: 
- be sure that the mating surfaces are machined under accuracy 

rating (UNEL 13501 -69; DIN 42955); - clean surfaces to be fitted thoroughly; 
- check and, if necessary, lower the parallel key so as to leave a 

clearance of 0,1 _ 0,2 mm between its top and the bottom of the 
keyway of the hole. If shaft keyway is without shoulder, lock the 
key with a pin. 

When the motor shaft end is keyed direct to worm or to cylindrical or 
bevel pinion (gearmotors: worm MR V, parallel shaft MR 31 size 140 
... 360 and MR 21, right angle shaft MR CI and MR C21); 

- check that the fit -tolerance (push -fit) between hole and shaft end 
is G7 /j6 for D s 28 mm, F7 /k6 for D - 38 mm; 

- lubricate surfaces to be fitted against fretting corrosion. 
When a cylindrical pinion is keyed onto the motor shaft end (gear- 
motors: worm MR IV, parallel shaft MR 31 sizes 50...125, 41, right 
angle shaft MR ICI, C31, coaxial): 
- in case of gear reducer (sizes 40...81), execution «square flange 

for servomotors», before removing the motor, loose the hub clamp 
through the proper opening on the top of the square flange; 

- check that the fit -tolerance (standard locking) between hole and 
shaft end is K6 /j6 for D , 28 mm, and J6 /k6 for D a 38 mm; key 
length should be at least 0,9 pinion width; 

- make sure that the motors have bearing location and overhang 
(distance S) as shown in the table; 

Motor 
size 

Min dynamic 
daN 

Front 

load capacity 

Rear 

Max dimension 
'S' mm 

63 450 335 16 
71 630 475 18 
80 900 670 20 

90 1 320 1 000 22,5 
100 2 000 1 500 25 
112 2 500 1 900 28 

132 3 550 2 650 33,5 
160 4 750 3 350 37,5 
180 6 300 4 500 40 

200 8 000 5 600 45 
225 10 000 7 100 47,5 
250 12 500 9 000 53 

280 16 000 11 200 56 
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- locate the spacer (with adhesive, check that between keyway 
and motor shaft shoulder there is a grounded cylindrical part of at 
least 1,5 mm) and pinion on the motor (pinion pre- heated to 80 
100 °C) locking the entire assembly by means of a bolt to the butt- 
end or hub clamp; 

- grease the pinion teeth, the sealing ring rotary seating and the 
ring itself, and assemble carefully. 

j11 

gear reducer 

groove for pulling 
pinion 

9 - Sound levels 
Most of the ROSSI MOTORI- 
DUTTORI product range is cha- 
racterised by sound pressure 
levels LDA (mean value of mea- 
surement, assuming nominal 
load and input speed n1 = 
1 400 min -1, at 1 m from exter- 
nal profile of gear reducer 
standing in free field on a 
reflecting surface, according to 
draft proposal ISO /CD 8579) 
lower or equal to 85 dB(A). 
The table indicates the pro- 
ducts which can exceed a.m. 
threshold. For further informa- 
tion about sound levels of every 
single product see ROSSI MO 
TORIDUTTORI technical cata- 
logues. 

Painting table 

motor 

Machine/Train of gears M Size 

Parallel shaft R I s 3,15 , 160 

,4 ,200 

R21 all ?320 

R31 all -400 

R 41 s 160 , 500 

200 , 630 

Right angle shaft R CI all ?- 320 

RC21 s63 ,400 

71 , 500 

R C31 all , 630 

Right angle shaft R C 1 - 250 

10 - Troubles: causes and corrective actions 

Trouble Possible causes Corrective actions 

Excessive 
temperature 
(in continuous 
duty or of 
bearings) 

Inadequate lubrication: 

_ excessive or insufficient oil 
quantity; 

- unsuitable lubricant (different 
( 

type, too viscous, exhau- 
sted, etc.) 

-too tightened taper roller 
bearings 

- worm gear reducer with ex- 
cessive load during running - 
in 

- excessive ambient tempe- 
rature 

Check: 

- oil level 

- lubricant type and /or state tyP 

Consult ROSSI MOTORIDUT- 
TORI 

Reduce the load 

Increase the cooling or correct 
the ambient temperature 

Obstructed suction openings 
of fan cover 

Clean the fan cover 

Inefficiency of eventual auxilia- 
ry bearing lubrication system 

Check the pump and the pipes 

Bearing failure, defect or bad 
lubrication 

Consult ROSSI MOTORIDUT- 
TORI 

Inefficient or out of service oil 

cooling system: obstructed 
filter, insufficient oil (exchanger) 
or water (coil) flow rate, pump 
out of service, etc. 

Check the pump, the pipes, the 
oil filter and safety devices effi- 
ciency (manostats, thermo- 
stats, etc.) 

Anomalous 
noise 

One or more teeth with: - dents or spallings - excessive flanks roughness 
Consult ROSSI MOTORIDUT- 
TORI 

Bearings failure, defect or bad 
lubrication 

Consult ROSSI MOTORIDUT- 
TORI 

Taper roller bearings with ex- 
cessive clearance 

Consult ROSSI MOTORIDUT- 
TORI 

Vibrations Check the fastening 

Lubricant 
leaking from 
seal rings 

Seal ring with worn, bakelized, 
damaged or false mounted 
seal lip 

Replace the seal ring 

Damaged rotating seating 
(scoring, rust, dent, etc.) 

Restore the seating 

Mounting position differs from 
the one stated on the name pia- 
to 

Correctly position the gear. re- 
ducer 

NOTE 
When consulting ROSSI MOTORIDUTTORI state: 
- all data On gear reducer or gearmotor name plate; - failure nature and duration; 
- when and under what conditions the failure happened. 

Product Size Internal painting External 

(final colour always 
blue RAL 5010) 

painting 

Specifications 

Notes 

Worm 32 ... 81 

Parallel and 
right angle 50 ... 100 

Coaxial 32 ... 41 

Epoxy powder 
(prepainted) 

Epoxy powder 
(prepainted) 

Resistant to atmospheric and 
aggressive agents. 

Suitable for further painting on- 
ly after degreasing and sanding. 

Machined parts remain un- 
painted; they are protected 
with an easily removable anti - 
rust oil (before painting remo- 
ve the protective oil). 

Worm 100 ... 250 
Coaxial 50 ... 81 

Dual- compound 
epoxy primer 
(prepainted) 

Dual- compound 
epoxy primer 
(prepainted) 

+ 
Synthetic paint 

Good resistance to atmosphe- 
ric and aggressive agents. 

Not resistant to solvents. 

Suitable for further coats of 
single- compound synthetic 
paints (normally also dual- 
compound). 

Machined parts are painted 
with vinyl paint only. 

Parallel and 
right angle 125 ... 631 

Coaxial 100 ... 180 
Right angle 160 ... 320 

Single- compound 
zinc primer 

(prepainted) 

Single- compound 
zinc primer 
(prepainted) 

+ 
Synthetic paint 

The internal painting does 
not resist polyglycol synthe- 
tic oils (polyalphaolefines syn- 
thetic oils are suitable). 

Right angle 80 ... 125 

Shaft mounted - Synthetic paint - 
OR 15 
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Worm sizes 32 ... 50 

Worm sizes 32 ... 50 

fig. 4a) 

Parallel and right angle 
shaft size 50 

I . __ 

\\\\ 
rre» l :)== 

fig. 4c) 

Parallel and right angle 
shaft size 63 

Parallel and right angle 
shaft size 50 

*AWL % Diá ì: 
VA," 

how,_._. 

fig. 4e) 

Parallel and right angle 
shaft sizes 50 ... 125 

Parallel and right angle 
shafts size 63 

\ \. It 

,\\\\\`\ I __ 
I\ I' 

Installing fig. 4a) and 
removing fig. 4b) 

Axial 
fastening 

Fitting with key 
and locking rings 
fig. 4e), with key 
and locking bush 

fig. 4f) 

Parallel and right angle 
shaft sizes 140 ... 360 

° - 1 
`\\\\\\\\\\\\\\\\\\` 

Worm sizes 63 ... 161 

Worm sizes 200, 250 

fig. 4b) 

x ifll 1\t-----------.. .:Ì' 
%i 
_alrror 

Parallel and right angle 
shaft sizes 64 ... 160 

fig. 4d) 

Worm sizes 63 ... 161 

Worm sizes 200, 250 

fig. 4g) 

Fitting with shrink disk fig. 4g) 

Parallel and right angle 
shaft sizes 180 ... 360 

Parallel and right angle 
shaft sizes 64 ... 160 

fig. 4f) 

Parallel and right angle 
shaft sizes 180 ... 360 

Parallel and right angle 
shaft sizes 400 ... 631 

UT.0 Bl5 

Table of tightening torques 

Worm gear 
reducers size 

32 40 50 - 63, 
64 

- 80, 
81 

100 125, 
126 

160 161 - 200 - 250 - - - - - - - - - 
Parallel and right 
angle shaft sizes 

- 50 - 63 64 80 - 100 125 140 - 160 180 200 225 250 280 320, 
321 

360 400, 
401 

450, 
451 

500, 
501 

560, 
561 

630, 
631 

M [daN m] 
for rings or bush 

2,9 3,5 4,3 4,3 4,3 5,1 5,3 9,2 17 21 21 34 43 66 83 135 166 257 315 - - - - - 
M [daN m] 

for shrink disk 
- 0,4 - 1,2 1,2 1,2 - 3 3 3 - 6 6 10. 10 25 25 25 25 49 49 49 49 84 

Screws of shrink 
disk UNI 5737 -88 

class 10.9 
- M5 - M6 M6 M6 - M8 M8 M8 - M10 M10 M12 M12 M16 M16 M16 M16 M20 M20 M20 M20 M24 

16 OR 
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e EGL ENVIRONEMTAL GROUP Pty Ltd 
BOONAH TERTIARY TREATMENT PLANT 

OPERTATIONS MANUAL 

28. TECHNICAL SPECIFICATION: POLYMER 

BLOWER 

PDA RB022A Ring Blower 

REVISION: 1 DATE: 2nd NOVEMBER 2004 ENVIRONMENTAL GROUP 

28 -1 
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PDA Blower Company Pty Ltd 

,1 Pie tudian 53&tuuex Specia&vsb 

1 

EFFICIENT- ECONOMICAL 
In addition to our Positive Displacement and Centrifugal type blowers we also offer a comprehensive range of 

single and three phase Side Channel (Ring type) Blowers and Exhausters for a host of diverse applications. 

Highly versatile , these units can be bolted to the floor or wall for immediate service operation.. 

FEATURES 

High reliability- only one moving part 

Low Maintenance 

Pressure or suction 

Low Noise 

Low Installation cost 

Low Vibration 

Dust proofed shaft seal for bearing protection 

Fan cooled -quick heat dissipation. 

APPLICATIONS 

Aquaculture 

Spa pools 

Food processing 

Packaging Industry 

Paper processing industry 

Pneumatic Conveying 

Textile Industry 

Sand Blasting 

Spraying 

Medical Industry 

Agricultural Industry 

Filtering 

Bottle washing 

Furnace air supply 

Sewage and water treatment 

Head Office & Works 
34 Nicole Way, 
Dandenong South, 
Victoria . Australia 3175 
Ph: 613- 9794 -0855 
Fax: 61 3-9794-0722 
email: sales @pdablower.com.au 

PDA is dedicated to understanding its 
customers needs. With our associated worldwide 
resources and experienced team, you are assured of 
a depth of knowledge of product and applications 
unequalled in the industry. 

Sydney Office 
P.O. Box 2945 
Taren Point 
N.S.W. 2229 
Ph: 61 2 9524 -0884 
Fax:61 2 9524 -0885 
email: pdablower @austarmetro.com.au 

Brisbane Office 
P.O. Box 61 
Salisbury 
Queensland 4107 
Ph: 61 7 3212 -4206 
Fax:61 73212 -4116 
email: harish @bigpond.net.au 

RB-001-00 
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PDA Blower Co Pty Ltd Side Channel Blowers /Exhausters 

RB400A RB033A RB707 
STANDARD SIZES BELOW (Other sizes available on request) 

RB1515 

TYPE Phase Frequency 

Hi 

Power 

KW 

Voltage 

V 

Current 

A 

Pressure 
(max) 

mm 1120 

Air flow 
(max) 

m3 /min 

hu/Oul 

BSP 

Noise 

Level 

dB(A) 

Weight 

Kg 

RB- 2001 1 50 0.18 240 1.7 500 0.6 1" 60 9 
BB- 400A 1 50 0.37 240 2.66 1000 1.3 1 1/4" 65 15 
RB- 750A 1 50 0.74 240 4.84 1600 2 1 W' 67 20 
RB- 0221 1 50 1.5 240 9 2000 3.2 2" 70 30 
BB- 0221 3 50 1.5 415 3.1 2000 3.2 2" 70 30 
RB- 033A 3 50 2.2 415 4.3 2500 5 2" 70 35 
RB- 055A 3 50 3.7 415 7.5 2800 7 2" 77 55 
RB- 707 3 50 5.5 415 10.2 2600 7.5 2 Y" 80 85 
RB- 1010 3 50 7.5 415 13.8 2900 9 2 %" 80 95 
BB- 1515 3 50 11 415 19.9 2500 20 4" 82 175 
BB- 1520 3 50 15 415 26.9 3000 25 4" 82 182 
BRB -303 3 50 2.2 415 4.3 2700 2.3 2" 73 62 
BRB -707 3 50 5.5 415 10.2 3900 3.8 2 1/4" 78 120 
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DIMENSIONS (milimetres) 

(S) 

TYPE A B E D E F 6 R ' IT E L M N O P Q R S T 

RB -200A 225 231 123 6 35 70 165 180 7 1" 228 127 40 70 15 100 9 165 72 237 

RB -400A 281 255 137 4 45 90 205 230 10 1'/." 281 142 48 83 12 110 24 203 58 285 

RB -7501 307 300 150 4 52 105 220 246 11 1'h" 299 157 55 95 12 120 32 193 106 331 

RB-022A 339 361 199 4 55 110 240 272 11 2" 391 195 70 130 38 207 31 245 105 381 

RB-033A 388 388 200 10 55 110 240 272 11 2" 402 195 70 130 38 207 31 245 118 394 

813-0551 421 436 229 15 55 110 265 315 11 2" 469 235 70 165 40 244 60 261 137 458 

118707 535 538 270 17 65 180 290 330 11 21b" 486 270 85 180 36 252 60 364 148 572 

ßB1010 540 540 270 17 65 180 290 330 11 2 %" 494 270 85 180 38 255 56 367 158 581 

1B -1515 653 669 364 18 90 180 390 430 13 4" 650 315 125 200 38 372 56 372 190 618 

0B1520 653 669 364 18 90 180 390 430 13 4" 485 315 125 130 38 372 31 246 183 460 

11KB -303 373 473 287 10 52.5 105 240 270 11 2" 550 195 70 180 8 197 60 360 205 625 

BRB707 466 582 349 17 65 130 290 330 11 2 'h" 650 270 85 200 27 255 56 372 190 618 

A Policy of continuous improvement is followed , and the right to alter any published 
data without notice is reserved. 

The maximum permissible temperature and the gas temperature at the inlet is 40° C. 
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mm Hr0 

800 

700 

600 

500 

400 

300 

200 

100 

RB-200A RB-400A 
mm 11,0 1111 1111 

1111 Pressura 
Vacuum_ 

1600 1111 Pressura 1111 _ _ . 1 
1400 

MM. Vacuum., 
1111 1111 

1111 11 1200 

1111 1111 11 , [ 1111 
1111111111 

1000 a \\ 
1111 \ 

800 
1111 , 11 1111 \ 600 13 

\1 1111 \ 
400 1111 ̀1111 !\ ii 200 7 

0 

mm Hr0 

3200 

2400 

1600 

800 

0.2 04 

1111 
06 08 IO .2 Ms/min 

RB-750A 

0 

mm Hr0 

3200 

2400 

1600 

800 

o 

04 08 1.2 1.6 2.0 24 Mr/min 

RB-022 

1111 Pressure 
Vacuum___., 

. 1111 Pressure 
vacuum- 

. 1111 __. 1111 
1111 1111 

1111 &\ III O . u. MMII a 
\ 

1111 \I 1 \ 
1111 \ 

O S 1.6 2 4 3.2 4.0 4 R Ms/min OR 1.6 24 3.2 4.0 4 Mr/min 

mm H=O 

3200 

. 2400 

1600 

800 

0 

Rß-033 RB-055 
mm Hr0 

1111 1111 11 1111 11111111 1111 Pressure 
4000 1111 Pressure 

Vacuwn_ 
. 

Vacuum _ _ . MOM 
3000 11 113 1111 L 1111 1111 ,\1111 1111 ` \ , W 2000 1111\ 1111 1111 1111\\ \ EIAMI \\ \ 

1111 \ \ 1000 1111 l\ 1\ 
\ \\ \` 1111 1\ OMM l 

6 M'/miri 2 4 6 8 10 2 M'/min 
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mm Hz0 

4000 

3000 

2000 

1000 

mm Hr0 

3200 

2800 

2400 

2000 

1600 

1200 

800 

400 

0 

mm Hi0 

4800 

4200 

3600 

3000 

2400 

1800 

1200 

600 

o 

RB-797 

NNNN 

Vncuum_ _ _ . E11 , NN a 11 M MEI M IN 
6 B 10 2 M'/min 

RB-1515 

MMIEMEMIMII 
Pressuro 
Vncuum_ _ _ . , MUM INN 11111111 IZ\MENE MM 111117 0. .\ r\ [!MMM \ ME lI \ 1W 

4 8 12 16 20 4 M3/min 

RRB-303 1111 . 
Pressure NMI' Vacuum_ _ _ .. 

11 
MMEHIMMIUM 1111 gis .M aa NEE mou 11M INu L 

05 12 2 2.5 3 M3/min 

mm Hz0 

4000 

3000 

2000 

1000 

mm Hr0 

3200 

2800 

2400 

2000 

1600 

1200 

800 

400 

mm Hr0 

4800 

4200 

3600 

3000 

2400 

1800 

1200 

600 

RB-1010 ENEN11 NE 1 ßmssum 
Vncuum_ _ _ . , NNN , ENEM MM NMEM a NN ME 1111 11NM MN a 11rN 

2 4 6 8 10 2 M3/min 

RB-1520 NNNEN NN11EN 
Prcssure 

___ NM Vecuum., \ NN11 M NNN N!EN NM Ill\M N \\\ li1 ENEMW 11111 a 
4 8 12 16 20 24 

HRB-707 

MV/min N M Pressure 

Vacuum_ _ _ . , MM. INN 11\ M r\ M M KN M E.\ M cI 
2 4 5 6 Mr/min 
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SIDE CHANNEL BLOWER CHECKLIST 

1. Check voltage on control panel. 
2. Check the terminal connections on the motor. 
3. Check the discharge piping for any blockages. 
4. Confirm the motor rotation direction. (refer to inlet and outlet 

arrows) 
5. If the rotation direction is wrong, the air discharges from the inlet 

side and this limits the discharge pressure considerably. 
6. Check for strange noises. 
7. Ensure that check valves in the line (if any) are functioning 

properly. 
8. Don't exceed the maximum operating pressure as per data sheets. 
9. Keep surroundings clean to ensure that no alien substances are 

sucked into the blower. 
10.Check whether or not the discharging resistance is significant due 

to sharp turns being present right after the outlet. If the resistance is 
significant heat is generated considerably. 

11.Excessive discharge resistance can result in increased noise. 
12.The diameter of pipe should be the same size of greater than the 

diameter of the blower outlet. 
13.If there is an inlet filter present it should be checked regularly to 

ensure that it is clean. 
14.The rotation direction for vacuum operation is not different from 

that for pressure operation. 
15.Please contact our office if the blower has any defects or problems. 
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C ENVIRONEMTAL GROUP Pty Ltd 

t-,- E G L BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

29. TECHNICAL SPECIFICATIONS: FLOWMETER 

REVISION: 1 

Honsberg Koniflux UK-020 

DATE :'2 "d NOVEMBER 2004 ENVIRONMENTAL GROUP 

1 1 
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HONSBER 
variable area - 

GENERAL CHARACTERISTICS 
Flowmeter operates according to the variable area 
principle with a ball float moving flow- dependendly in a 

conical metering tube. 

* full face scale print 
* optional adjustment valve 

TECHNICAL DATA. 

O 

NPT Type 'PN'' 
bär`,. 

NPT 1/8" 

NPT 1/8" 

tolerance 
media temperature 

MATERIALS 

housing 
float 
buffers 
connectors 
seal 
valve 

Flowmeter . 

Koniflux UK-020 

Female thread NPT1 /8" brass /stainless steel 

Qmax. recom. '' 

UKV-020GML0001 

metering range. 

UK.-020G:W0050 
UK.-020G.WÓ100.. r' 

UK:=0206:W6246 . 

UK:-Ó200:W0003`; ̀ .''; 

ÜK.=0200.1ÑOÓ06 
UK:-020G.1N0015 
UK.-020G:W0040: 

. UK.-020G:W0080- 

UK.-020G.L0000 " 
: UK.-O2ÒG.L0001 

UK.=020G.L0005 
UK?-020G.L0025.;: 

5 :'-Y' 50 crii'/miñ ,. 
10 . = 100 cm'/rrilñ 

,_ :24Ò.cm'Imi`n, 
:3 1/Fi. 

- 61/h ' 
.15'I/h 

_ 
' 40.1/h 

10'= = 80 1/h- -. 
- 0;5 NI/min 

0:1 -.:, 1 NI/min ; 

" 4 _ 
. . :5 NI/min 
'25'Ñ1/miri 

2.1. 
UK.20 

±5% of full scale 
max. 65 °C 

UK -020GM 
acrylic 
glass /stainless steel 
stainless steel 
brass 
NBR 
brass /NBR 

UK -020GK 
acrylic 
glass /stainless steel 
stainless steel 

stainless steel 
viton 
stainless steel /viton 

25,4 

HONSBERG & CO.KG Tenter Weg 2 -8 42897 Remscheid . Germany Tel.: +49(2191)9672 -0 Fax.: +49(2191)9672=40 

Internet www.honsberg.com e- mall: info @honsberg.com 

06.03.2003 
page 1 of 2 
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HONSC3E1? 
variable area 

ELECTRICAL DATA 

No electrical components. 

MOUNTING POSITION 

NOMENCLATURE 

UK- . 020 G ' M W0050 
UK- 
U KV-. 

020 
.. 

; 

W0050.: 
;: W0100. ;; ,, 

W0240: . ;^ En ; 

:W0003. I 
W0006 ' 
W0015 ; ! 
W0040 . .® 

.W0080 .. 

L0000 ._ 

L0001. ,. . 

Special option 
VARIO. 

IMPORTANT`FORXOUR ORDER:° 
- With gaseous media indicate pressure (relative or absolute), temperature and metering substance, e.g. air (metering range on request) 

rn 

.. 

Flowmeter 
Kòniflux UK-020 

METERING SUBSTANCES 

water 

gas /air 

For combinations see table "technical data". 

basictype.,, 
- . 

. 

- specification 
Flowmeter . . 

. Flowmeter with valve 
instrument ,series 020 , NPT 1/8" : 

. : female.thread .. 

,; brass. 'ï".::'::,:::¡.: .:: 

,t.r;.stainless steel: ;; .,:. 

450 .cm'/min= 
-- .:100,'çm'/min-!. 

Orr'/min 
02. .3'.1Uh `.. 

0.5 7-s.,.6: Uh : 

- 
.4. 40. Uh:. 

,: .10._ -. t80; Vh, .. 
. 

m `.;;;;,...0t04 7 .::0.5 NI/min 
01:_ 

,. spéciäl spates 

2.1. 
UK.20 

All technical changes reserved 

BASIC Standard OBASIC Programme option OVARIO Special option ® PLUS Accessories Xnot recommendable 

HONSBERG & CO.KG Tenter Weg 2 -8 42897 Remscheid Germany Tel.: +49(2191)9672 -0 Fax.: +49(2191)9672 -40 
Internet: www.honsberg.com e -mail: info @honsberg.com 

06.03.2003 
page 2 of 2 
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.-. EGL ENVIRONEMTAL GROUP Pty Ltd 
BOONAH TERTIARY TREATMENT PLANT 

OPERTATIONS MANUAL 

30. TECHNICAL SPECIFICATIONS: PLC 

Hitachi L100 PLC 

REVISION: 1 DATE: 2 
"d NOVEMBER 2004 ENVIRONMENTAL GROUP 

30 -1 
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HITACHI INVERTER AND FILTER 

L100,SJ100 SERIES / FFL100 SERIES 

EMC PRECAUTION MANUAL 

Inverter: L100 /SJ100 -E,U series all models 

Filter : FFL100 series all models 

A fterreadlig thism anual keep itathand for future reference. 

NB542D 

Hitachi Industrial Equipment 
Systems Co., Ltd. 
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It is required to satisfy the EMC directive when using the Hitachi Inverters in EU 

country. To satisfy the EMC directive and to comply with standard , the following 
should be kept.B followed the Instructions , the Inverter comply with following 
standards. Failure to observe this instruction makes no effect of CE marking. 

EN61800 -3 (1996) : EMC product standard for adjustable speed electrical drive 
system 

AS / NZS 2064. 1 /2 (1992) : Llmite and method of measurement of electromagnetic 
disturbance characteristics of Industrial and medical 
(ISM) radio frequency equipment. 

SAFETY AND INSTRUCTIONS 

Definitions and Symbol 

A safety instruction is given with hazard alert symbol and a signal word ; 

WARNING or CAUTION. Each signal word has the following meaning throughout this 
manual. 

&WARNING WARNING : personal danger 
Warning notes indicate any condition or practice , which if not 
strictly observed , could result in personal injury or possible 
death. , 

&WARNING WARNING : personal danger 
Warning 'notes Indicate any condition or practice , which if not 
strictly observed , could result in personal injury or possible 
death. 

&CAUTION CAUTION : possible damage to equipment 
Caution notes indicate any condition or practice , which if not 
strictly observed or corrected, could result in damage or 
destruction of the equipment 

This is the " Safety Alert Symbol " . This symbol is used to call 
your attention to item or operations that could be dangerous 
to your or other persons operating this equipment.Read 
these messages and follow these instructions carefully. 

- i- 
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NOTE : NOTE : Note indicate an area or subject of special merit, 

emphasizing either the products capabilities or common 
errors in operation or maintenance. 

Precautions 

&WARNING 

This equipment should be installed , adjusted and serviced by qualified electrical 
maintenance personal familiar with the construction and operation of the equipment 
and the hazards involved. Failure to observe this precaution could result in bodily 
injury. 

&WARNING 

For protection ,install a proper leak breaker type with a high frequency circuit 
capable of large current to avoid an unnecessary operation (see page 5 -1, 5 -1 -1). 

The ground fault protection circuit is not designed to protect personal injury. 

&WARNING 

Hazard of electrical shock. disconnect incoming power supply and wait for 5 

minute before working on equipment.The filter contain capacitors between phase 
and phase,phase and ground,and also big capacitor in Inverter 

&WARNING 

Do not use a plug -in connection for protective conductor connection. 

&WARNING 

1.Observe all national standards and local standards for the wiring. 
2. Wiring work shall be carried out by electrical experts. 
3.Risk of electric shock. Disconnect incoming power supply and wait for 5 minutes. 
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&WARNING 

1. The motor, line filter and inverter must be connected to appropriate safety 
earth. Failure to observe this precaution could result in electrical shock. 

2. Do not use a plug -In connection for protective connection, 

&CAUTION 

1. Phase failure protection of three phase input type inverter cannot be worked 
properly, and phase failure may cause a chattering of an electromagnetic 
contactor when a line filter is used. 

NOTE : Maximum length of screened cable is 50 m 
It is required to set the carrier frequency in 5kHz or lower to conform to 
EMC requirement to be used in public environment. 
Initial set of carrier frequency Is 5 kHz . 

NOTE : Withstand voltage test to filter 

AC1500 V / 1 min. or AC1800 V / 1 sec. between terminal and case. 
Do not conuct the test to inverter. 

-iii- 
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How to Use this Manual 

This manual provides information of the EMC(Electro Magnetic Compatibility) set -up for 
Hitachi inverter and line filter. Read this manual carefully and follow the instructions. 

If necessary, provide this information to third party who is using Hitachi inverter and 
filter. 

This manual does not provide operation method,programing etc. of the inverter. See 
the individual manual of an inverter for the detail. 

CHAPTER 1 - Product overview 
This chapter provides a brief description of the line filter and EMC. The purpose 
of this chapter is to familiarize the user with the purpose and scope of the equipment 

CHAPTER 2 - Selection of Filter 
This chapter provides how to select a line filter and notes 

CHAPTER 3 - installation and Wiring 
This chapter provides installation and wiring of the line filter, inverter and motor. 

CHAPTER 4 - Further technical note 
This chapter provides the technical information to be considered. 

CHAPTER 5 - Technical specification 
This chapter provides the standard specification of line filters. 

- iv- 
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Revision History Table 

NO. Revision Contents Date of issue Manual NO. 

.1 page 5 -1, corrected input current, leakage current 
andádded note 3 

page 5 -4, corrected model name of filter 

Oct. 1997 NB542XA 

2 page 2 -1, corrected Table 2 -1 to 2 -3 

page 2- 2,2 -3, added for SJ100 

page 3-8, corrected Table 3-1 

page 4 -3, corrected Table 4-1 

page 5 -1, corrected Table 5-1 

page 5 -1 -1, added 

page 5 -2 to 5 -5, corrected 
dimension previously provided were 
shown filters wdh inverter. 

Jan. 1999 NB542XB 

3 page 5 -2 to 5 -5, max. screw length Feb. 1999 NB542XC 

4 front page, changed canpany name Apr. 2002 NB542D 

- V - 
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This chapter provides information to give you basic knowledge to plane and install the 

equipment. 

1.1 General description 

FFL100 series line filter is specially designed for Hitachi L100 / SJ100 series inverter to 

comply with EMC (Electro magnetic Compatibility) directive of EU or EMI requirement in 

Australia. A frequency converter so called inverter is used to control the speed of an AC 
induction motor. The inverter converts AC mains to DC by using diode rectifiers, and 
transfer DC power to AC for supplying to motor by using switching devices such as IGBT 
(Insulated Gate Bipolar Transistor), and this switching of IGBT cause the emission noise. 
The line filter is effective to a conducted emission noise, but less effect to a radiated 
emission noise. Therefore, using a copper braid screened cable or and /or magnetic shield 
are necessary for a radiated emission noise to comply with EMC directive and /or EMI 
requirement. 

1 -1 
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1.2 Appearance and name of parts 

Case 

Key cover 

Input terminal 
of inverter 

)S1 ? Ir 
Wg 

Ground r11( / Terminal cover 

terminals of Tine filter 

igital operator 

Front cas. ase 

Cooling fin 

Filter output 
(input to inverter) 

Fig. 1 -1 Appearance and name of parts 

1 -2 

Line filter 

Input terminal 

of line filter 
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1.3 Description of model name 

1 -3 -1 Description of line filter model name 

FFL1 00 - SB3 

Rated current of applicable inverter 

Comply with emission class B 

Input voltage 

S : single phase 200V - 240V 
H : three phase 380V -480V 
L : three phase 200 -240V 

Applicable inverter 

Series name of line filter 
FF : foot print type 

1-3 -2 Description of inverter model name 

L100 - 004NFE 

E:European version 
U: US version 

Input voltage 
NF : single / three phase, 200V class 
HF : three phase 400V class 
LF : three phase 200V class 

Applicable motor capacity 

Series name 

1 -3 
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This chapter provides you information to select the appropriate line filter. 

FFL100 series line filter is specially designed for Hitachi L100 / SJ100 series inverter to 

comply with EMC (Electro magnetic Compatibility) directive. To reduce an emission 
noise, use the appropriate line filter for each inverter. Bellow tables show you 

appropriate combination of the line filter and inverter. 

2.1 Combination of line filter and Inverter for L100 series 

Table 2 -1 Combination for single phase 200V class use 

Une filter 
model name 

Input voltage Moto (kW) 

0.2 0.4 0.55 0.75 . 1.1 1.5 2.2 

FFL100 -SB3 single phase 
200V -240V 

L100 
-002N 

L100 
-004N 

_ _ 
FFL100 -SB5 

single phase 
200V -240V 

- L100 
-005N 

L100 
-007N 

- - - 
FFL100 -SB11 

single phase 
200V -240V 

_ - - - L100 
-011N 

L100 
-015N 

L100 
-022N 

Table 2 -2 Combination for three phase 200V class use 

Une filter 
model name 

Input voltage Motor (kW) 

0.2 0.4 0.55 0.75 1.1 1.5 2.2 3.7 

FFL100 -LB3 three phase 
200V -240V 

L100 
-002N 

L100 
-004N 

_ 
FFL100 -HB6 

three phase 
200V -240V 

L100 
-005N 

L100 
-007N 

- - - 
FFL100 -HB11 

three phase 
200V -240V 

- - - - L100 
-011N 

L100 
-015N 

L100 
-022N 

FFL100 -HB17 
three phase 
200V -240V 

- L100 
-037L 

Table 2 -2 Continued 

Line filter Input voltage Motor (kW) 

model name 5.5 7.5 

FFL100 -HB32 three phase L100 L100 
200V -240V -055L -075L 
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Table 2 -3 Combination for three phase 400V class use 

Line filter 
model name 

Input voltage Motor (kW) 

0.4 0.75 1.5 2.2 3.0 4.0 

FFL100 -HB6 three phase 

380V -480V 
L100 
-004H 

L100 

-007H 

L100 

-015H 

FFL100 -HB11 
three phase 
380V 480V 

L100 
-022H 

L100 
-030H 

L100 

-040H 

Table 2 -3 Continued 

Line filter Input voltage Moto (kW) 
model name 5.5 7.5 

FFL100 -HB32 three phase L100 L100 

FFL100 H817AS 380V -480V -055H -075H 

For Australian EMI requirement (C -Tick) only. 

2.2 Combination of line filter and Inverter for SJ100 series 

Table 2-4 Combination for sing e phase 200V class use 

Line filter 
model name 

Input voltage Moto (kW) 

0.2 0.4 0.55 0.75 1.1 1.5 2.2 

FFL100 -SB3 single phase 
200V -240V 

SJ100 
-002N 

SJ100 
-004N 

_ - - _ 
FFL100 -5B5 

single phase 
200V -240V 

- SJ100 
-005N 

SJ100 
-007N 

- - 
FFL100 SB11 

single phase 
200V -240V 

- - - SJ100 
-011N 

SJ100 
-015N 

SJ100 
-022N 
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Table 2 -5 Combination for three phase 200V class use 

Une filter 
model name 

Input voltage Motor (kW) 

0.2 0.4 0.55 0.75 1.1 1.5 2.2 3.7 

FFL100 -LB3 three phase 
200V -240V 

SJ100 
-002N 

SJ100 
-004N 

_ 
FFL100 -HB6 

three phase 
200V -240V 

SJ100 
-005N 

SJ100 
-007N 

- _ - - 
FFL100 -HB11 

three phase 
200V -240V 

- - - SJ100 
-011N 

SJ100 
-015N 

51100 
-022N 

FFL100 -HB17 
three phase 
200V -240V 

- 51100 
-037L 

Table 2 -5 Continued 

Une filter Input voltage Motor (kW) 
model name 5.5 7.5 

FFL100 -HB32 three phase SJ100 SJ100 
200V -240V -055L -075L 

Table 2 -6 Combination for three phase 400V class use 

Une filter 
model name 

Input voltage Moto (kW) 

0:4 0.75 1.5 2.2 3.0 4.0 

FFL100 -HB6 three phase 
380V -480V 

SJ100 
-004H 

SJ100 

-007H 

SJ100 

-015H 

FFL100 -HB11 
three phase 
380V 480V 

- SJ100 

-022H 
51100 

-030H 
SJ100 

-040H 

Table 2 -6 Continued 

Une filter Input voltage Moto (kW) 
model name 5.5 7.5 

FFL100 -HB32 three phase SJ100 SJ100 

FFL100 H817AS 380V -480V -055H -075H 

For Australian EMI requirement (C -Tick) only. 
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This chapter provides you information to install a FFL100 series line filter and L100 , 0 SJ100 series inverter . To reduce an interference caused by emission noise, follow the 

instruction. 

&WARNING 

This equipment should be installed , adjusted and serviced by qualified electrical 
maintenance personal familiar with the construction and operation of the equipment 
and the hazards involved. Failure to observe this precaution could result in bodily 
injury. 

3.1 Mechanical Installation 

3.1.1 Mounting 

Mounting dimension and fixing screw are shown in dimension of chapter 5 (technical 
specification) . Mount the line fitter vertically to the flat and well grounded metal 
surface. If the surface is painted , remove paint before mounting the line filter. The line 
filter must be fixed by four (4) screws of the correct size. 
The inverter must be fixed by two (2) or four (4) screws of correct size. 

Metal 

pl ate 

Fig. 3 -1 Mounting 
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3.1.2 Ventilation 

For cooling and handling purpose, be sure that the line filter and inverter must be mounted 

vertically to allow the free flow of air. In addition, be sure that it is separate from other 

components and walls for adequate ventilation. Minimum clearance is shown in Fig.3-2. 

If foreign matter is into the inside of line filter or inverter, this may cause damage to the 

equipment, so make sure that no foreign matter can enter it. 

Fig. 3 -2 Minimum clearance 
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3.2 Electrical Installation 

The following instruction provides the basic requirements of wiring for FFL100 

line filter and L100, SJ100 series inverter. 

WARNING 

1.Observe all national standards and local standards for the wiring. 

2. Wiring work shall be carried out by electrical experts. 
3.Risk of electric shock. Disconnect incoming power supply and wait for 5 minutes. 

The following considerations must be apply to all installation. 

1) Use the wiring of correct size, the size of field wiring is shown Table 5-1. 
2) Connection to the equipment terminal and field terminals must be reliably fixed 

having two independent means of support. Use the insulated crimp terminals,and 
' proper crimp tool. 

3) Use the copper conductors only. 
4) Separate the signal cable away from power wiring and motor wiring . 

power and motor wiring 

,A/ cross at right angle if must cross 

signal cable 

10 cm or more 

5) Do not remain unused wire, use the proper multi core cable. 

Not good Good 

Fig. 3 -3 Numbers of cable core 
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6) Use cable clamp of correct size for screened cable 

The main purpose of cable clamp on screened cable is to make good 

grounding. Loose clamping causes the noise interference. Use conductive 

foil or shielding foil such as the aluminum foil, if clamping seems to be loose. 

-cable clamp screened 
screen - 

screened 
cable 

3.2.1 Power wiring 

-cable clamp 
screen 

Fig. 3 -4 Cable clamping 
aluminum foil 

Be sure that the line filter and inverter are rigidly mounted , and no power is given before 

wiring. 
Remove the terminal cover of line filter and front cover of inverter (see Fig.1 -1 on page 

1 -2 ). Connect input power wiring to the terminal of line filter (L1,N and ground for the 

single phase , L1,L2,L3 and ground for three phase) . 

Twist the output wire of line filter and connect it (two wires on single phase filter,three 

wires on three phase filter) to input terminal of inverter through the wiring hole of center 

or left side. 

Note: Some of inverters are needed to use 

ferrite core to Input power wiring 

See the section 4-3 for the detail. 

Input ter minal á fi !ter 

Fig. 3 -5 Power wiring (ex. single phase ) 

3 -4 

twisted output 
wires 

Input ter minal 
cf inverter 

Note: Some of inverters are needed to use ferrite 

core prepared as accessory to output wire 
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3.2.2 Motor wiring 

Prepare the screened cable , and connect it to the output terminai of inverter 

(U, V, W). Fix the screened cable at inverter side as close as possible with cable 

clamp to the well grounded metal plate . 

Use the metal cable gland to the terminal box of motor. 

Note: Some of Inverters are needed to use ferrite core as shown Fig. 3 -10 to 
motor wiring as close as Inverter. See the section 4-3 for the detall. 

From 

inverter 

SS 

Cable gland 

Motor 

Fig.3 -6, Motor wiring 

Ground connection 
of motor wiring 

1) Motor terminal box must be made by metal, do not use a terminal box made by 

plastics. 
2) Remove paint around wiring hole of the motor terminal box for good conduction. 

3) Distance between the inverter and cable clamp must be 10 cm or less . 

4) Length of unscreened part at the wiring hole must be 5 cm or less. 

5) Maximum length of screened cable is 50 m. 

6) Use the copper braid screened cable (CV) , Cable screened with shielding 

foil often have higher coupling impedance than copper braid screened cable 

and is therefore unsuitable. 
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3.2.3 Earthing 

The following instruction provides basic requirement of earthing for line filter, 

inverter and other equipment. The EMI(Electro Magnetic Interference) is 

influenced by the earthing condition , and failure of earthing makes an 

electrical shock hazard. Therefore special consideration is required . 

WARNING 

1. The motor, line filter and inverter must be connected to appropriate safety 

earth. Failure to observe this precaution could result in electrical shock. 
2. Do not use a plug -in connection for protective connection, 
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3.2.4 Control signal wiring 

The following instruction provides basic requirement of control signal wiring of 

L100 ,SJ100 series inverter. 

Prepare the screened cable, and connect it to the control terminal of the logic control 

board through the wiring hole of left side or center. 

Fig. 3-7 Control signal wiring 

1) Use the copper braid screened cable (CY). 

2) Maximum length of screened cable is 20m. 

3) Distance between the inverter and cable clamp must be 10 cm or less, between 

operator and cable clamp must be 10 cm or less. 

4) Length of unscreened part at the wiring hole must be 5 cm or less. 

Note: Some of Inverters are needed to use ferrite core as shown Fig. 3 -10 

to control signal wiring as close as Inverter. See the section 4-3 for the 
detail. 
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3.2.5 Options 

L100, SJ100 series inverter is available some options, but it is required the special 

consideration to use those options. Table 3 -1 shows applicable options, and the note 

when using options is described in this section. 

Table 3 -1 List of option for L100, SJ100 series inverter 

Inverter 
model name 

Applicable option 
operator box DC choke coil Braki ng uni t 

L100/SJ100 -002N OPE -4MJ2 DCL - L - 0.2 BRD- E2 

L100/SJ100 -004N OPE -4MJ2 DCL - L - 0.4 BRD- E2 

L100/SJ100 -005N OPE -4MJ2 DCL - L - 0.7 BRD- E2 

L100/SJ100 -007N OPE -4MJ2 DCL - L - 0.7 BRD- E2 

L100/SJ100 -011N OPE -4MJ2 DCL - L - 1.5 BRD-E2 

L100/SJ100 -015N OPE -4MJ2 DCL - L - 1.5 BRD- E2 

L100/SJ100 -022N OPE -4MJ2 DCL - L - 2.2 BRD- E2 

L100/SJ100 -037L OPE -4MJ2 DCL - L - 3.7 BRD- E2 

L100/SJ100 -055L OPE -4MJ2 DCL - L - 5.5 BRD- E2 

L100/SJ100-075L OPE -4MJ2 DCL - L - 7.5 BRD-E2 
L100/SJ100 -004H OPE -4MJ2 DCL - H - 1.5 BRD - EZ2 

L100/SJ100 -007H OPE -4MJ2 DCL - H - 1.5 BRD- EZ2 

L100/SJ100-015H OPE -4MJ2 DCL - H -1.5 BRD - EZ2 

L100/SJ100 -022H OPE -4MJ2 DCL - H - 2.2 BRD - EZ2 

L100/SJ100 -030H OPE -4MJ2 DCL - H - 3.7 BRD - EZ2 

L100/SJ100 -040H OPE -4MJ2 DCL - H - 3.7 BRD - EZ2 

L100/SJ100 -055H OPE -4MJ2 DCL - H - 5.5 BRD - EZ2 

L100/SJ100-075H OPE -4MJ2 DCL - H - 7.5 BRD - EZ2 

3.2.5.1 Operator box 

Use screened cable as I/O signal cable. Maximum cable length must be 20m . 

Screened cable must be rigidly fixed to well grounded metal plate with 
conductive cable clamp at least two points Inverter side and operator box side. 

Note: Some of Inverters are needed to use ferrite core as shown Fig. 3 -10 

to control signal wiring as close as Inverter. See the section 4-3 for the 
detail. 
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3.2.5.2 DC choke coil 

Use the twisted cable and length is maximum 50 cm as connection cable between 

inverter and DC choke coil. Ferrite core on cable Is required and must be two turns. 

The specification of the ferrite core is shown in 3.25.4. 

Twisted cable 
50cm or less - 

Ferrite core 

Fig. 3- 8 DC choke coil 

Note : Use the cable of same 
size as power wiring. 

DC choke coil 

3.2.5.3 Braking unit 
Use the twisted cable and length is maximum 50 cm as connection cable between 

inverter and braking unit. Mount the unit to the same metal plate that Inverter is 

mounted. Ferrite core on cable Is required and must be two turns. The specification 

of the ferrite core is shown in 3.2.5.4. 

twisted cable 
AWG12 / 3.3 mm2 and 

length Is 50cm or less 

Ferrite core 

Fig. 3 -9 Braking unit (BRD- E2,EZ2) 
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3.2.5.4 Specification of ferrite core to be used for options 

The ferrite core which has following specification is needed when using the options. 
The dimension is for reference 

1000 
800 
800 
400 

200 

too 
80 
60 
40 

20 

10 

6 

4 

2 

1 

1 

2T 

1T 

2 4 6 10 20 40 60 100 200 500 

freq. (MHz) 

1T(tum): 166 ohm at 25 MHz 

252 ohm at 100 MHz 

2T(tums) : 682 ohm at 25 MHz 

961 ohm at 100 MHz 

Fig. 3 -10 Specification of ferrite core 
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4.1 Influence of motor cable length 

Copper braid screened cables as used the motor cable have a high cable capacity. 
A typical capacitance of screened cable is about 200 to 300 pF/m , and this figure is 
dependent on cable size. The leakage current from the cable is caused by this 
capacitance , this means that the longer the screened cable Is, the higher the 
leakage current , and the greater the cable size Is , the higher the leakage current. 
Since the long motor cable makes high leakage current, the followings must be considered. 

Copper 
braid 

4 coreX 1,25md : 190 pF/m 
4 coreX2.0 m!d : 260 pF/m 

4 coreX3.5 mid : 300 pF/m 

capacitance between conductor 
and braid is 200 to 300 pF /m. 

1) Long motor cable and /or high leakage generate more line conducted noise, 
it cause less filtering effect due to saturation of the line filter. 

2) The high leakage current may cause an over current trip of the inverter. 

3) The high leakage current may cause a malfunction of a thermal relay or 
other device which is connected to motor cable. 
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4.2 Conformity to low voltage directive (LVD) 

Protective structure of installation must be considered to conform to low voltage directive. 

The filter and inverter can be conformed to LVD with mounting into a cabinet or with covers 

as follows. 

Note : The inverter can be used as wall mounted type, it is not required any cabinet 

or cover to conform to LVD. 

1) Cabinet 
The liter and Inverter must be installed into a cabinet which has the protection degree 

of IP4X ,or has any protection to prevent that small things comes into the filter and 

inverter. 

IP4X cabinet IP20 with louver 

Fig 4 -1 Inverter cabinet 

air 

2) Cover for wall mounting 
Top cover and bottom covers are needed to mount on the wall. 

10 cm 

5cm 5cm 

IP40 cover 
with louvers 

Fig. 4-2 Cover for wall mounting 
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4.3 Ferrite Core to wiring 

To conform to EMC requirement to be used in public environment, ferrite core is needed to 

the wiring as shown in table 4 -1. The ferrite core to be used is shown in section 3.2.5.4 . 

Table 4 -1 

Power 
source 

Inverter 
model name 

Power 
wiring 

Motor 
wiring OPE DCL BRD 

si ngl a phase 
200- 240V 

L100/SJ100-002N ** * * ** 
L100/SJ100 -004N ** ** ** 
L100/SJ100 -005N * ** ** 
L100/SJ100 -007N * ** ** 
L100/SJ100 -011 N * ** ** 
L100/SJ100 -015N * ** ** 
L100/SJ100 -022N . * ** ** 

three phase 

200 -240V 

L100/SJ100 -002N * ** ** ** 
L100/SJ100-004N * ** ** ** 
L100/SJ100-005N * ** ** 
L100/SJ100 -007N * ** ** 
L100/SJ100 -011 N * ** ** 
L100/SJ100 -015N * 
L100/SJ100 -022N * ** ** 
L100/SJ100 -037L * ** ** 
L100/SJ100-055L ** ** ** 
L100/SJ100-075L ** ** ** 

three phase 

380- 480V 

L100/SJ100-004H * ** ** 
L100/SJ100 -007H * ** ** 
L100/SJ100 -015H * ** ** 
L100/SJ100 -022H * ** ** 
L100/SJ100 -030H * ** * * * * 
L100/SJ100-040H * ** ** ** 
L100/SJ100-055H ** ** ** 
L100/SJ100-075H ** ** ** 

* : Required only for reduction of conducted emission noise to use in public 
environment. 

* * : Required only for reduction of radiated emission noise to use in public 
environment. 
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5.1 Filter specifications 

Table5 -1 Standardspecifications 
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'; For Australian EMI requirment only 

Line filter 
type 

Input power 
supply 

Input 
current 

In 

Leakage current 

(mA / phase) 
at 60 Hz 

worst case note 1 

Leakage current 
(mA / phase) 
at 50 Hz 
normal note 2 

FFL100 -SB3 single phase 
220 -230Ví10% 
240V +5%50, 60Hz +5% 

2 X6 A <9 mA 
FFL100 -SB5 2 X 10 A <9 mA 
FFL100 -SB11 2 X21 A <9 mA 
FFL100 -LB3 three phase 

220- 230V ±10% 
240V +5% 
50, 60Hz +5% 

3 X4 A 15 mA <3.5 mA 

FFL100 -HB6 3 X5.2 A 16 mA <3.5 mA 
FFL100 -HB11 3 X14 A 16 mA <3.5 mA 

FFL100 -HB17 3 X22 A 16 mA <3.5 mA 

FFL100 -HB32 3 X40 A 90 mA <3.5 mA 
FFL100 -HB6 

three phase 
380- 460V ±10% 
480V + 5% 
50, 60Hz +5% 

3 X5.2 A 30 mA <3.5 mA 
FFL100 -HB11 3 X14 A 30 mA <3.5 mA 

FFL100 H817 3 X22 A 30 mA <3.5 mA 

FFL100- HB17AS 3 X22 A 180 mA <3.5 mA 
FFL100 -HB32 3 X40 A 180 mA <3.5 mA 

Line filter 

type 
Enclosure Size of input 

terminal Size of input wiring 
Mass 

(kg) 
FFL100 -SB3 Aluminum IP20 M4 3 XAWG16 / 1.3 mm2 043 
FFL100 -SB5 Aluminum IP20 M4 3 XAWG14 /2.1 mm2 0.6 
FFL100 -SB11 Aluminum IP20 M4 3 XAWG12 -10 /3.3 -5.3 mm2 0.88 

FFL100 -LB3 Aluminum IP20 M4 4 XAWG16 / 1.3 mm2 0.56 
FFL100 -HB6 Aluminum IP20 M4 4 XAWG16 / 1.3 mm2 0.72 

FFL100 -HB11 Aluminum IP20 M4 4 XAWG14 / 2.1 mm2 1.2 

FFL100 -HB17 Aluminum IP20 M4 4 XAWG12 /3.3 mm2 1.3 
FFL100- HB17AS Aluminum IP20 M5 4 XAWG12 /3.3 mm2 2.4 

FFL100 -HB32 Aluminum IP20 M5 3 XAWG12$ /3.3-8.4 mm2 2.4 

Insulation resistance : 500 Vdc 1 min. 100M fl or more 
Overload capacity : 150% In 1 min. 
Operating temperature : -10 -+40t note 3 

Strage temperature : -20 -+60t 
Humidity : 20 90 % RH 
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Note 1) The meaning of worst case is that operating voltage is 460 V and one of the 
three phases is opened, or incase of connected to threee phase power 
source and one of three is connected to ground. 

Star (T -T, T -N) connection Delta connection 

Note 2) The meaning of normal Is that all phases are connected correctly and line 
voltage is given 240V for single phase filter or 460 V for three phase filter. 

Note 3) In case of operation in the 50'Ç ambient, reduce current to 80% of current 
rating. 

5 -1 -1 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 320 of 578



5.2 Dimension 

FFL100-5B3 

FFL100-L.83 

u7 
o 

., 
,: 

l 

l Frviv . I 

o o 

u-, 

A2-M9 
*1 

d 

U11111 111110 

4 - 5 

°I 000000100 

rieory for filter 1 =9.8 M4 

* 1: Screw length is max. 20mm. 
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ct 

w 
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Etgg 

o 

w 
Terminal Width 
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FFL100-595 

FFL100-H86 

o 

110 
. 98 6/ 

Priiery for filler 1 =9.8 MI 

rnup 

u-, 

r; 

e- .: 

er 

fO 

-- 

i ®itti' 4e 
I a c 

8-M4 *1 

+-+ + + 

4 -¢5, 

v 0000000o000U0000 

* 1: Screw length is max. 20mm. 
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FFL100-5811 

FFL100-H B11 

FFL100-H 817 

rimy for flitrr 14.8 MI 

000000000000000000000 

*1: Screw length is max. 20mm. 
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FFL 1 00-HB1 7AS 

FFL100-HB32 

R3.5 

4 -M5 

Primary for filter 

Terminal size M5,width =13 

C . p CM é ó ó o 

C. 
O 

+l 
tf) 
CO 

M 
+I 
N 

CO 

ti 
+I 

'-1 

M 

V V 

C 

A 

160±1 
<--- 

182±3 

5 -5 

iL=j 

CC 

40 ±1 

60 ±3 
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(pROTECTIVE FUNCTIONS) Control Circuit Terminals 

Control Circuit Terminal Diagram Example 

á 
3 

Frequency 
Meter 

I 1 I P24 

CM2 121J 1I I 

T 

T.1 

o. n 

Frequency Seting Potentiometer T+ 
(I kS2 to 2 kS2) Run Signal Frequency 

Arrival 
Signal 

NOTE 1: See pages 10 and 11 of this guide for the function 
of the programmable terminals. 

*NOTE 2: User supplied 24 VDC supply (27 VDC, 50 mA 
maximum relay coil rating). 

SJ100 factory settings are: 
AOI Frequency 01- Terminal 
A02 Run 0I- Terminal 

To operate from the Keypad or Door Pot these settings must 
be changed. See page 7 of this guide. 

(OPERATION OF THE DIGITAL) 
OPERATOR KEYPAD J 

Name of Keys STOP/RESET key 
This key is used for stopping the 

Monitor (LED display) motor or rescuing errors or trips. 

This display shows frequency, (When the keypad or the terminal 

motor current, DC voltage, mode is selected. this key is func - 

motor direction. and t Tonal; non -functional using remot 

parameters. 

RUN Lamp 
This lamp is on while 
the inverter is running 
or the mn command is 

active. 

POWER Lamp 
Power lamp of 
control circuit. 

OOWWER Hz or A Lamp 
Hz or A lamp is on 

OHz /during display of 

OA frequency or current. 

PRG Lamp 
This lamp is on while a 

parameter is being set. 

RUN key 
This key is used for starting 

S! 
(When terminal mode is FUNC key 
selected this key does not This key is used 

function and the lamp is off. for setting up 

The lamp is on when this key data and 

is available.) parameters. 

/Potentiometer This potentiometer 
sets the frequency. 

'MAX (The lamp is on when 
the "pot' is available 
for speed setting.) ' 

Downykey (2) 
These keys are used 
to change data and 
parameters. 

STORE key 
Press this key after 
setting data and 
parameters to store 
them in memory. 

Operation Procedure (Example for the keypad.) 
Press once 

m power on `2/ 
Press 

Press once three times 

Turn 

Press ®,nce. 
(Data is stored) 

Press 

key Stan 
run ' 

Data is stored 

Setting frequency 
at 60Hz 

060.0 

Frequency 
settin command 

Extended function 
of A Group 

Changing 
frequency source 
from terminal to 
digital operator 

Pres once 

V 

IR 011 
Data is 
stored 

min>d,FAffe4 fl 

Ñ Bill 
Press s 

four times Press continuously Press once 

operates I 

REM ._.PM11 
`2/ 

Press 

I«lE7 

nine times Press once 

2 

OHz 

Monitoring 
actual output 
frequency 

Key Descriptions 

e[Function key]...This key switches between the parameter 
area, data area, and extended functions area. 

EXAMPLE: To change speed setting - 
Each time the key is pressed, the display changes as follows: 

IF 21 

Note: After the data is 

changed, be sure to 
-press the 

STR 
key. 

[Up key (1), Down key (2) ...These keys change the 
values of data, and parameters. 

Output frequency 
monitor 

Output current 
monitor 

Running direction 
monitor 

PID feedback 
monitor 

Input terminal. 
status 

Output terminal 
status 

Scaled output 
frequency 

Trip monitor 

Tnp history monitor 

Set the output 
frequency 

Set acceleration 
time I 

Set deceleration 
time I 

Set motor 
direction 

Group A 
extended function 

Group B 
extended function 

Group C 
extended function 

[RUN key]...This key starts the SJ100 (in Keypad mode)., 
The set value of IF O4 !determines forward run or 
reverse run. 

[STOP/RESET key]... This key stops the Si 100. 

When a trip occurs, this key becomes the reset key. 

3 

Setting extended functions 

When an extended function is to be used, select the extended 
function group from LEM b -- I I C -- I by using the 
keys® and ®so as to enter the extended function mode. 

Extended function _ Extended function 
group entrance 

(R --I 

parameter No. 

MEE (Group A is used as an example) 

MIEN 

1441 Extended function data 

N 

IR 241 

Return to extended 
function parameter 
and memorize. 

Return to extended 
function parameter 
and DO NOT memorize. 

Explanation of display at power ON 

When the inverter is turned on, the display returns to what was 
displayed when the power was last turned off. (Except in the 
extended function mode.) 

The SJ100 series inverter will trip on overcurrent, overvoltage, and SJ100 Data Setting Values 

undervoltage to protect the inverter. The output is shut down and the . 

motor runs free. This condition is held until it is reset. 

Trip Contents Display' 

Overcurrent 
protection 

When the output of the inverter is short circuited, the 
motor is locked, or a heavy load is suddenly applied, 
and the inverter output current exceeds a 

predetermined level, the inverter is shut off. 

-Constant speed 
E r-I t 
C V 

I 

-at Deceleration 

E 02 
-at Acceleration 

E 03 
-at Deceleration 

E OH 
Overload 
protection 

When a motor overload is detected by the electronic 
thermal function the inverter is shut off. E OS 

Overvoltage 
protection 

When the inverter DC bus voltage exceeds a pre - 
determined level due to regenerative energy from the 
motor, this trip occurs and the inverter is shut off. 

E 0 1 

EEPROM 
error 
NOTE I 

When the inverter memory has a problem due to noise 
or excessive temperature rise, this trip occurs and the 

inverter is shut off. 

Undervoltage 
protection 

A decrease of DC bus voltage may result in improper 
function of the control circuit. It also may cause motor 
heating and low torque. The inverter is shut off when 

the DC bus voltage goes below a certain level. 

E 
n 

CPU error I Malfunction or abnormality on the CPU. The inverter 
is shut off. 

- 

E 
I 1 Ma 

External trip A trip signal from external equipment shuts off the 
inverter. It is necessary to assign the external trip to 
an intelligent terminal. 

I E t2 

USP error Indicates an error when power is turned on while the 
inverter run is enabled. (When USP function is selected) E i3 

Ground fault 
protection 

The inverter is protected by detection of ground faults 
between the drive output and the motor upon power on. 
Protection is for the inverter only and not for humans. 

E 1 
I 

Input 
overvoltage 

When the input voltage is higher than a specified value 
it is detected and 100 seconds after.power is turned on, 
the inverter is shut off. 

E 15 I 

Thermal 
protection 

When the temperature of the inverter module is beyond 
specification, the thermal sensor in the inverter module 
detects the temperature and the inverter is shut off. 

I E 21 

PTC error When the resistance value of the external thermistor is 

too large, the equipment detects the abnormal condition 
of the thermistor and then shuts off the inverter. (When 
PTC function is selected) 

E 35 

NOTE 1: If a EEPROM error occurs, be sure to observe its value. If power is turned off 

while the [RS] is held IONI. The EEPROM error occurs when power is turned back on. 

SJ100 inverters provide many functions whose parameters can 
be set by the user. It is recommended that the parameters that 
have been set by the user be recorded to speed the investigation 
and repair in the event of a failure. 

Cat. No. SJ100 

Mfg. No. 

Drive Keypad Display Sequence 

This information is 
written on the 
nameplate located on 
the right side of the 
Inverter. 

Display 
Sequence 

Function Standard 
Setting 

Set Value 

FOl Set Output Frequency 0.0 

F02 Set Acceleration 1 10.0 s 

F03 Set Deceleration 1 - 10.0 s - 

F04 Set Motor Direction . 00 

A 
Set extended function 
group A. 

b-- Set extended function 
group b. . 

C Set extended function 
group C. 

6 
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Extended Function Mode 
Extended function mode of group A 

Parameter 
Display 

Function 
Factory ' 

Set Value 
Set 

Valise 

A01 

Frequency source setting 
00 -Door pot, 01- Terminal, 
02- Keypad 

01 

A02 
Run command source setting 

01- Terminal, 02- Keypad 01 

A03 Base frequency setting 60.0 

A04 Maximum frequency setting 60.0 

A l l External frequency setting start point 0 

A 12 External frequency setting end point 0 

A 13 External frequency. setting start point bias 0% 

A 14 External frequency setting end point bias 100% 

A 1 External frequency stan pattern setting 
00 -Per All -A14. 01-0 Hz 

01 

A 16 Time constant of the filter for analog inputs 8 

A20- A35 Multispeed frequency setting All are 0.0Hz 

A38 Jog frequency setting 1.0 

A39 
Jog stop mode 

00- Freemn. 01- Decal, 02 -DC brake 
00 

A41 
Torque boost selection method 

00- Manual. 01- Automatic 
00 

'A42 Value of manual torque boost setting I 1 

A43 Manual torque boost frequency adjustment 10.0% 

A44 
V/F characteristic setting 

00- Constant torque 
01- Variable torque 

00 

A45 V -Gain setting 100% 

AS I 

Selection of DC braking operation 
00 -NO. 01 -YES 00 

A52 DC braking frequency setting 0.5 

A53 DC braking waiting time setting 0.0 

7 

Extended function mode of group 'A (continued) 

Parameter 
Display 

Function 
Factory 

Set Value 
Set 

Value 

A54 DC braking force setting 0 

A55 DC braking time seting 0.0 

A61 Frequency upper limit setting 0.0 

A62 Frequency lower limit setting 0.0 

A63, A65, 
A67 

Jump frequency setting 0.0 

A64, A66, 
A68 

Jump frequency width setting 0.5 

A71 
Selection of PID control 

00-NO, 01 -YES 00 

A72. P (proportional) gain setting I.0 

A73' I (integral) gain setting I.0 

A74 D (differential) gain setting 0.0 

A75 Scale conversion of PID control setting I.00 

A76 
Feedback signal location setting 

00- Current, 01- Voltage 00 

A8I Selection of AVR function 02 

A82 
Selection of voltage of AVR function for 
the motor 

230/460 

A92 Second acceleration time setting 15.0 

A93 Second deceleration time setting 15.0 

A94 
Selection of Method to enable second 

acceleration/deceleration (acc2 /dec2) 
00 

A95 Changed frequency from acc I to acc2 setting 0.0 

A96 Changed frequency from dec I to dec2 setting 0.0 

A97 Pattern of acceleration setting 
00- Linear, 01=S-curve 

00 

A98 
Pattern of deceleration setting 

00- Linear: 0I -S -curve 
00 

8 

Extended function mode of group B 

Parameter 
Display 

Function Factory 
Set Value 

Set 
Value 

b01 

Selection of restart mode 
00- Alarm. 01 -0.0Hz restan, 
02 -Motor speed match restart, 
03 -Motor speed match restart 

decel to stop 

00 

602 
Allowable undervoltage power failure 
time setting 

1.0 

b03 Retry waiting time I.0 

612 Level of electronic thermal setting 
Rated current 
of inverter 

613 
Selection of electronic thermal characteristic 

00- Reduced torque, 

01 -Constant torque 
01 

b2I 

Selection of overload limit 
operation mode - 00-NO, 

01 -Accel & constant speed, 

02--Constant speed 

01 

' 

b22 Level of overload limit setting 
Rated current 
times 1.5 per 

inverter 

b23 Rate of deceleration at overload restriction I.0 

631 

Selection of software lock mode 
00- Terminal, no change, 
01- Terminal, frequency change, 
02- Keypad, no change 
03- Keypad, frequency change 

01 

681 Analog meter adjustment 80 

b82 Start frequency adjustment 0.5 

b83 Carrier frequency setting (kHz) 5.0 

684 
Selection data initialization or clear of 
trip history 00 

b85 . Selection of initialized data ' 02 

b86 Frequency converted value setting I.0 

9 

1 

Extended function mode of group B (continued) 

Parameter 
Display Function Factory 

Set Value 
Set 

Value 

b87 
STOP key ON /OFF in terminal mode 

00 -YES, 01 -NO 

b88 

Selection of operation when.FRS signal 
is cancelled 

00- Restan at 0 Hz 
01- Restart at motor speed 

00 

689 

Selection of contents of remote display 
01- Frequency, 02- Current, 
03- Direction, 04-PID feedback, 
05 -Input terminal status 
06-Output terminal status 
07- Scaled frequency 

01 

Extended function mode of group C 

Parameter 
Display 

Function Factory 
Set Value 

Set ' 

Value 

C01 

Function of input terminal 1 

00- Forward, 0I- Reverse, 
02- Multispeed 1, 03- Multispeed 2, 

04- Multispeed 3, 05- Multispeed 4, 

06 -Jog, 09 -2 Stage AcceVDecel, 
11-Free run mode, 12- External trip, 
13 -USP, 15- Software lock, 
I6- Analog input type, I8 -Reset 

00 

CO2 Function of input terminal 2 (See C0I) 01 

CO3 Function of input terminal 3 (See COI) 16 

C04 Function of input terminal 4 (See COI) 13 

COS Function of input terminal 5 (See C01) 18 

I0 

Extended function mode of group C (continued) 

Parameter 
Display 

Function Factory 
Set Value 

Set 

Value 

C11 
Polarity input of terminal I 

00-NO. 0I -NC 
Cl2 Polarity input of terminal 2 (See CI I) 00 

CI3 Polarity input of terminal 3 (See CI I) 00 

C14 Polarity input of terminal 4 (See CI I) 01 

CI5 Polarity input of terminal 5 (See CI I) 00 

C21 

Function of output terminal 11 

00 -Run, 01- Frequency constant 
02- Frequency at setpoint. 
03- Overload, 04 -PID deviating. 
05 -Alarm 

01 

. C22 Function of output terminal 12 (See CI I) 00 

C23 

Function of FM terminal 
00- Analog frequency 
01- Analog current 
02- Digital frequency 

00 

C31 
Polarity of terminal I 1 

00-NO. 01 -NC 

C32 
Polarity pf terminal 12 

00 -NO, 01 -NC 00 

C33 
Polarity of terminal AL 

00-NO, 01 -NC 01 

C41 Level of overload signal setting' 
Rated current 
of inverter 

C42 Arrival frequency setting for acceleration 0.0 

C43 Arrival frequency setting for deceleration 0.0 

C44 Level of PID deviation signal setting 3.0 

C91 
Debug mode display selection 

DO NOT CHANGE! 00 

II 

Quick Reference 
Guide 

HITACHI 
.NB5412X 
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L100 Series-Inverter 
Instruction Manual 
'Single -phase input 200V class 

Three -phase input 200V class 
Three -phase input 400V class' 
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Manual Number: NB576XA 

After reading this manual, 
keep it handy for future reference. 
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L100 Inverter 

Safety Messages 
For the best results with the L100 Series inverter, carefully réad this manual and all of 
the warning labels attached to the inverter before installing and operating it, and follow 
the instructions exactly. Keep this manual handy for quick reference. 

Definitions and Symbols 
A safety instruction (message) includes a hazard alert symbol and a signal word, 
WARNING or CAUTION. Each signal word has the following meaning: 

HIGH VOLTAGE: This symbol indicates high voltage. It calls your attention to items 

or operations that could be dangerous to you and other persons operation this equipment. 
Read the message and follow the instructions carefully. 

This symbol is the "Safety Alert Symbol." It occurs with either of two signal words: 
re CAUTION or WARNING, as described below. 

1 WARNING: Indicates a potentially hazardous situation which, if not avoided, can result ;' in serious injury or death. . 

:. A\ 
CAUTION: Indicates a potentially hazardous situation which, if not avoided, can result 
in minor to moderate injury, or serious damage to the product. The situation described in 
the CAUTION may, if not avoided, lead to serious results.. Important safety measures 

are described in CAUTION (as well as WARNING), so be sure to observe them. 

I Step I: Indicates a step in a series of action steps to'accomplish a goal. 

NOTE: Notes indicate an area or subject of special merit, emphasizing either the 

product's capabilities or common errors in operation or maintenance.. 

TIP: Tips give a special instruction that can save time or provide other benefits while 
installing or using the product. The tip calls attention to an idea that may not be obvious 
to first -time users of the product. 

Hazardous High Voltage 

HIGH VOLTAGE: Motor control equipment and electronic controllers are connected to 

hazardous line voltages. When servicing drives and electronic controllers, there may be 

exposed components with housings or protrusions at or above line potential. Extreme 
care should be taken to protect against shock. 
Stand on an insulating pad and make it a habit to use only one hand when checking com- 
ponents. Always work with another person in case an emergency occurs. Disconnect 
power before checking controllers or performing maintenance. Be sure equipment is 

properly grounded. Wear safety glasses whenever working on electronic controllers or 
rotating machinery. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 328 of 578



ii 
General Precautions - Read These First! 

General Precautions - Read These First! 

WARNING: This equipment should be installed, adjusted, and serviced by qualified 
electrical maintenance personnel familiar with the construction and operation of the 
equipment and the hazards involved. Failure to observe this precaution could result in 
bodily injury. 

WARNING: The user is responsible for ensuring that all driven machinery, drive train 
mechanism not supplied by Hitachi, Ltd., and process line material are capable of safe 
operation at an applied frequency of 150% of the maximum selected frequency range to 
the AC motor. Failure to do so can result in destruction of equipment and injury to 
personnel should a single -point failure occur. 

WARNING: For equipment protection, install a ground leakage type breaker with a fast 
^f ¡;. response circuit capable of handling large currents. The ground fault protection circuit is 

not designed to protect against personal injury. 

A\ 
HIGH VOLTAGE: HAZARD OF ELECTRICAL SHOCK. DISCONNECT INCOM- 
ING POWER BEFORE WORKING ON THIS CONTROL. 

WARNING: Wait at least five (5) minutes after turning off the input power supply 
before performing maintenance or an inspection. Otherwise, there is the danger of 
electric shock. 

A, 
CAUTION: These instructions should be read and clearly understood before working 

:. on LI00 series equipment. 

CAUTION: Proper grounds, disconnecting devices and other safety devices and their 
location are the responsibility of the user and are not provided by Hitachi, Ltd. 

CAUTION: Be sure to connect a motor thermal cutoff switch or overload device to the 
L100 series controller to assure that the inverter will shut down in the event of an 
overload or an overheated motor. 

HIGH VOLTAGE: Dangerous voltage exists until power light is off. Wait at least 5 

minutes after input power is disconnected before performing maintenance. 

WARNING: This equipment has high leakage current and must be permanently(fixed) 
r hard -wired to earth via two independent cables. 
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Page Correction contents 

1 -4 

S 
- 

200V Class Specifications 

L100 inverters 
200V models 

002' 

NFE 
002 
NFU 

004 

NFE 
004 
NFU 

005 

NFE 
007 

NFE 
007 
NFU 

011 

NFE 
015 

NFE 
015 
NFU 

022 

NFE 
022 
NFU 

- 

037 
LFU 

055 
LFU 

075 
LFU 

Rated input 
voltage 

200 to 240V +5% / -10% 

Weight lb 1.87 1.87 2.87 2.87 4.85 4.85. 6.17 6.17 12.13 12.57 

1.5 
400V Class S . ecifications 

L100 inverters 
400V models 

004 
HFE 
009 
HFU 

007 
HFE 
007 
HFU 

015 
HFE 
015 
HFU 

022 
HFE 
022 
HFU 

030 
HFE 

- 

090 
HFE 
040 
HFU 

055 
HFE 
055 
HFU 

075 
HFE 
075 
HFU 

Weight lb 2.87 3.75 3.75 6.17 6.17 6.17 12.13 12.57 

2-8 External Dimensions 

MODEL H mm(in.) 

L100 -002NFE 107(4.21) 

-002NFU 107(4.21) 

V 

2 -12 

*WARNING: When parameter b12 ( level of electronic thermal setting) is set to device FIA, 

device provides Solid State motor overload protection at 115% of device FLA 

or equivalent. 

This parameter b12 ( level of electronic thermal setting) is variable parameter. 

Reference: ' 

" Parameter b12 ( level of electronic thermal setting )" in the manual. 

2 -13 

Fuse ( class J) 
rated GOON 

- UL Listed 

Fuse ( Class J ) 

rated 600V 

NBM576XA-1 
(1/2) 
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SUPPLEMENTAL INSTRUCTION MANUAL 

[Noté for using multi -speed function] 

' When using multi -speed function with Intelligent Terminal(CF1:02, CF2:03, CF3:04, CF4:05), always 

choose monitoring code or it's data as "d01" at digital operator, and not display "F01" or the 

"Fol" at operator when inverter is running with 4 intelligent terminals for multi -speed selection. 

( "FOI" is available to set speed for multi -speed function. Refer to the instruction manual "Multi -Speed 

Select" for the parameter setting procedure.) 

NBM576XA-1 
(2/2) 
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L100 Inverter 

WARNING: Rotating shafts and above -ground electrical potentials can be hazardous: 
Therefore, it is strongly recommended that all electrical work conform to the National 
Electrical Codes and local regulations. Installation, alignment and maintenance should 
be performed only by qualified personnel. 
Factory- recommended test procedures inclúded in the instruction manual should be 

followed. Always disconnect electrical power before working on the unit. 

CAUTION: 
a) Class I motor must be connected to protective earth via low resistive path (< 0.1 ohm) 
b) Any motor used must be of a suitable rating. 
c) Motors may have hazardous moving parts. In this event suitable protection must be 

provided. 

CAUTION: Alarm connection may contain hazardous live voltage even when inverter is 

disconnected. When removing the front cover for maintenance or inspection, confirm 
that incoming power for alarm connection is completely disconnected. 

ACAUTION: Hazardous (main) terminals for any interconnection (motor, contact 
breaker, filter, etc.) must be inaccessible in the final installation. 

CAUTION: This equipment should be installed in IP54 or equivalent (see EN60529) 
enclosure. The end application must be in accordance with BS EN60204 -I. Refer to the ' 

section on inyerter mounting, starting on page 2-6. The diagram dimensions are to be 

suitably amended for your application. 

CAUTION: Connection to field wiring terminals must be reliably fixed having two 
independent means of mechanical support. Using a termination with cable support 
(figure below), or strain relief, cable clamp, etc. 

L=i 

Terminal (spade lu Cable support 

Cable 

CAUTION: A double -pole disconnection device'must be fitted to the incoming mains 
supply close to the inverter. Additionally, a protection device meeting IEC947 -I/ 
IEC947 -3 must be fitted at this point (protection device data shown in page 2 -13). 

NOTE: The above instructions, together with any other requirements are highlighted in 
this manual, and must be followed for continued LVD (European Low Voltage Directive) 
compliance. 
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iv 
Precautions for EMC (Electromagnetic Compatibility) 

Precautions for EMC (Electromagnetic Compatibility) 
You are required to satisfy the EMC directive (89/336 /EEC) when using an L100 
inverter in a European country. To satisfy the EMC directive and to comply with 
standard, follow the checklist below. 

A\ ... 
WARNING: This equipment should be installed, adjusted, and serviced by qualified 
personal familiar with construction and operation of the equipment and the hazards 
involved. Failure to observe this precaution could result in bodily injury. 

1. The power supply to L100 inverter must meet these specifications: 

a. Voltage fluctuation + /- 10% or less 

b. Voltage imbalance +/- 3% or less - 

c. Frequency variation +/- 4% or less 

d. Voltage distortion THD = 10% or less 

2. Installation measure: 

a. Use a filter designed for L100 inverter 

3. Wiring: 

a. Shielded wire (screened cable) is required for motor wiring, and the length must 
be less than 50 meters. 

b. The carrier frequency setting must be less than 5 kHz to satisfy EMC require- 
ments. 

c. Separate the main,circuit from the signal /process circuit wiring. 

4. Environmental conditions - when -using a filter, follow these guidelines: 

a.. Ambient temperature: -10 to 40 °C 

b. Humidity: 20 to 90% RH (non- condensing) 

c. Vibration: 5.9 m/sec2 (0.6 G) 10 - 55Hz 

d. Location: 1000 meters or less altitude, indoors (no corrosive gas or dust) 
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Index to Warnings and Cautions in This Manual 
stallation - Cautions for Mounting Procedures 

v 

CAUTION: Be sure to install the unit on flame- resistant material 2-6 
such as a steel plate. Otherwise, there is the danger of fire. 

CAUTION: Be sure not to place any flammable materials near the 2-6 
inverter. Otherwise, there is the danger of fire. 

CAUTION: Be sure not to let the foreign matter enter vent openings 24 
in the inverter housing, such as wire clippings, spatter from welding, 
metal shavings, dust, etc. Otherwise, there is the danger of fire. 

CAUTION: Be sure to install the inverter in a place which can bear 2-6 
the weight according to the specifications in the text (Chapter I, 
Specifications Tables). Otherwise,'it may fall and cause injury to per- 

sonnel. 

CAUTION: Be sure to install the unit on a perpendicular wall which 2-6 
is not subject to vibration. Otherwise, it may fall and cause injury to 

personnel. 

CAUTION: Be sure not to install or operate an inverter which is 2-6 
damaged or has missing parts. Otherwise, it may cause injury to per- 

sonnel. 

CAUTION: Be sure to install the inverter in a well -ventilated room- 2-6 
which does not have direct exposure to sunlight, a tendency for high 
temperature, high humidity or dew condensation, high levels of dust, 
corrosive gas, explosive gas, inflammable gas, grinding -fluid mist, 
salt damage, etc. Otherwise, there is the danger of fire. 

Wiring - Warnings for Electrical Practices and Wire Specifications 

WARNING: "Use 60/75 °C Cu wire only" or equivalent. 2 -12 

WARNING: "Open Type Equipment." 2 -12 

WARNING: "A Class 2 circuit wired with Class I wire" or equiva - 2 -12 
lent. 

WARNING: "Suitable for use on a circuit capable of delivering not 2 -12 
more than 5,000 rms symmetrical amperes, 240 V maximum." For 
models with suffix N or L. , 
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i- 

WARNING: "Suitable for use on a circuit capable of delivering riot 2 -12 
more than 5,000 mis symmetric amperes ,460 V maximum." For 
models with suffix H. 

HIGH VOLTAGE: Be sure to ground the unit. Otherwise, there is a 2 -12 
danger of electric shock and/or fire. 

HIGH VOLTAGE: Wiring work shall be carried out only by quali- 2 -12 
fled personnel. Otherwise, there is a danger of electric shock and/or 
fire. . 

HIGH VOLTAGE: Implement wiring after checking that the power 2-12 
supply is o ff. You may incur electric shock and/or fire. 

HIGH VOLTAGE: Do not connect wiring to an inverter or operate 2 -12 
an i nverter that is not mounted according the instructions given in 
this manual. Otherwise, there is a danger of electric shock and/or . 

injury to personnel. 

WARNING: Make sure the input power to the inverter is off. If the 2 -16 
dr ive has been p owered, leave it off for five minutes before continu- 
ing. 

Wiring - Cautions for Electrical Practices 

CAUTION: Be sure that the input voltage matches the inverter 2 -14 
specifications: Single/Three phase 200 to 240 V 50/60 Hz (up to 
2.2kW) Three phase 200 to 230V 50 /60Hz (above 2.2kW) Three 
phase 380 to 460 V 50 /60Hz 

CAUTION: Be sure not to input a single phase to a three- phase- 2 -14 
only type i nverte r. Otherwise, there is the danger of fire. 

CAUTION: Be sure not to connect an AC power supply to the 2 -14 
output terminals. Otherwise, there is the danger of injury and/or 
fire. 

NOTE: Power Input Power Output 
L, N: Single -phase 200 to 240V 50/60 Hz 

I 

I(L)' ITI (N) T2 T3 LI, L2, L3: Three -phase 200 to 240V 50/60 Hz 

LI. L2 L3 U V W Three -phase 380 to 460V 50/60 Hz 
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4\, 

CAUTION: Fasten the screws with the specified fastening torque 2 -15 
(see the following table). Check for any loosening of screws. Other- 
wise, there is the danger of fire. 

CAUTION: Remarks for using earth leakage circuit breakers'in the 2 -15 
mains supply: Frequency inverters with CE- filters (RFI- filter) and 
shielded (screened) motor cables have a higher leakage current 
toward Earth GND. Especially at the moment of switching on this 
can cause inadvertent tripping of earth leakage circuit breakers. 
Because of the rectifier on the input side of the inverter there is the 
possibility to stall the switch -off function through small amounts of 
DC current. Please observe the following: Use only short time - 
invariant and pulse current- sensitive earth leakage circuit breakers 
with higher trigger current. Other components should be secured 
with separate earth leakage circuit breakers. Earth leakage circuit 
breakers in the power input wiring of an inverter are not an absolute 
protection against electric shock by direct touching. 

CAUTION: Be sure to install a fuse in the wire for each phase of 2 -I5 
the main power supply to the inverter. Otherwise, there is the 
danger of fire. 

CAUTION: For motor leads, earth leakage breakers and electro- 2 -15 
magnetic contactors, be sure to size these components properly 
(each must have the capacity for rated current and voltage). Other- 
wise, there is the danger of fire. 

Powerup Test Caution Messages 

CAUTION: The heat sink fins will have a high temperature. Be' 2 -17 
careful not to touch them. Otherwise, there is the danger of getting 
burned. 

CAUTION: The operation of the inverter can be easily changed 2 -17 
from low speed to high speed. Be sure check the capability and 
limitations of the motor and machiné before operating the inverter. 
Otherwise, there is the danger of injury. 

CAUTION: If you operate a motor at a frequency higher than the 2 -18 
inverter standard default setting (50Hz/60Hz), be sure to check the 
motor and machine specifications with the respective manufacturer. 
Only operate the motor at elevated frequencies after getting their 
approval. Otherwise, there is the danger of equipment damage. 

CAUTION: Check the follówing before and during the powerup 2 -18 
test. Otherwise, there is the danger of equipment damage. Is the 
shorting bar between the +1 and + terminals installed? DO NOT 
power or operate thé inverter if the jumper is removed. Is the 

direction of the motor correct? Did the inverter trip during seeder- 
ation or deceleration? Were the rpm and frequency meter readings 
as expected? Were there any abnormal motor vibrations or noise? 
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Warnings for Operations and Monitoring 

0 

e 

m 

m 

WARNING: Be sure to turn on the input power supply after closing 
the front case. While being energized, be sure not to open the front 
case. Otherwise, there is the danger of electric shock. 

WARNING: Be sure not to operate the switches with wet hands. 4-3 
Otherwise, there is the danger of electric shock. 

4-3 

WARNING: While the inverter is energized, be sure not to touch 4-3 
the inverter terminals even when the motor is stopped. Otherwise, 
there is the danger of electric shock. 

WARNING: If the Retry Mode is selected, the motor may suddenly 4-3 
restart during the trip stop. Do not approach the machine (be sure to 
design the machine so that safety for personnel is secure even if it 
restarts.) Otherwise, it may cause injury to personnel. 

'WARNING: If the power supply is cut off for a short period of time, 4-3 
the inverter may restart operation after the power supply recovers if 
the command to operate is active. If a restart may pose danger to 
personnel, so be sure to use a lock -out circuit so that it will not 
restart after power recovery. Otherwise, it may cause injury to 
personnel. 

WARNING: The Stop Key is effective only when the Stop function 4-3 
is enabled. Be sure to enable the Key separately from the 
emergency stop. Otherwise, it may cause injury to personnel. 

WARNING: After the operation'command is given, if the alarm 4-3 
reset is conducted, it will restart suddenly. Be sure to set the alarm 
reset after verifying the operation command is off. Otherwise, it 
may cause injury to personnel. 

WARNING: Be sure not to touch the inside of the energized 4-3 , 

inverter or to put any conductive object into it. Otherwise, there is a 
danger of electric shock and/or fire. 

WARNING: When the power is turned on when the running 4-3 
command is already active, the motor will suddenly start rotation 
and is dangerous. Before turning the power on, confirm that the 
running command is not enabled. 

WARNING: When the Stop key function is disabled, pressing the 4-3 
Stop key does not cancel the stop and trip. 

WARNING: Be sure to provide a separate, hard -wired emergency 4-3 
stop switch. When the operation command source is a digital opera- 
tor, this selection is ineffective. 

WARNING: If the power is turned on and the Run command is 4-6 
already active, the motor starts rotation and is dangerous! Before 
turning power on, confirm that the Run command is not active. 
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WARNING: After the Reset command is given and the alarm reset 4-16 
occurs, the motor will restart suddenly if the Run command is 

already active. Be sure to set the alarm reset after verifying that the 
Run command is off to prevent injury to personnel. 

Cautions for Operations and Monitoring 

CAUTION: The heat sink fins will have a high temperature. Be 4-2 
careful not to touch them. Otherwise, there is the danger of getting 
burned. 

CAUTION: The operation of the inverter can be easily changed 4 -2 
from low speed to high speed. Be sure check the capability and 
limitations of the motor and machine beforè operating the inverter. 
Otherwise, it may cause injury to personnel. 

CAUTION: If.you operate a motor at a frequency higher than the ' 4-2 
inverter standard default setting (50Hz/60Hz), be sure to check the 
motor and machine specifications with the respective manufacturer. 
Only'operate the motor at elevated frequencies after getting their 
approval. Otherwise, there is the danger of equipment damage. 

CAUTION: It is possible to damage the inverter or other devices in 4-4 
your application if the maximum current or voltage characteristics 
of a connection point are exceeded. 

Warnings and Cautions for Troubleshooting and Maintenance 

WARNING: Wait at least five (5) minutes after turning off the input 6-2 
power supply before performing maintenance or an inspection. 
Otherwise, there is the danger of electric shock. 

WARNING: Make sure that only qualified personnel will perform 6-2 
maintenance, inspection, and part replacement. (Before starting to 
work, remove any metallic objects from your person (wristwatch, 
bracelet, etc.). Be sure to use tools with insulated handles. Other- 
wise, there is a danger of electric shock and/or injury to personnel. 

WARNING: Never remove connectors by pulling on its wire leads 6-2 
(wires for cooling fan and logic p.c.board). Otherwise, there is a 

danger of fire or injury due to-wire breakage. 

CAUTION: When removing connectors, never pull the wires (wires 6-2 
for the cooling fan and logic P.C. board. Otherwise, there is danger 
of fire due to wire-breakage and/or injury to personnel. 

.CAUTION: Never test the withstand voltage (HIPOT) on the 6-12 
inverter. The inverter has .a surge protector between the main circuit 
terminals above and the chassis ground. 
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HIGH VOLTAGE: Be careful not to touch wiring or connector 6r13 
terminals when working with the inverters and taking measure- 
ments. Be sure to place the measurement circuitry above in an 
insulated housing before using them. 

General Warnings and Cautions 

A 4,WARNING: Never modify the unit. Otherwise, there is a danger of electric shock and/ 
or injury. 

CAUTION: Withstand voltage tests and insulation resistance tests (HIPOT) are 
executed before the units are shipped, so there is no need to conduct these tests before 
operation. 

A CAUTION: Do not attach or remove wiring or connectors when power is applied. Also, 
do not check signals during operation. 

CAUTION: Do not stop operation by switching off electromagnetic contactors on the 
primary or secondary sides of the inverter. 

Earth leakage 
breaker 

Power 
Input 1 

O 

When there has been a sudden power failure while an operation instruction is active, then 
the unit may restart operation automatically after the power failure has ended. If there is 

a possibility that such an occurrence may harm humans, then install an electromagnetic 
contactor (Mgo) on the power supply side, so that the circuit does not allow automatic 
restarting after the power.supply recovers. If the optional remote operator is used and 
the retry function has been selected, this will also cause automatic restarting when an 
operation instruction is active. So, please be careful. 
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XÌ 

CAUTION: Do not insert leading power factor capacitors or surge absorbers between 

the output terminals of the inverter and motor. 

Earth leakage 

breaker 

Power 
Input ó 

power 
apacitor 

CAUTION: Be sure to connect the grounding terminal to earth ground. 

CAUTION: When inspecting the unit, be sure to wait five minutes after tuning off the 
power supply before opening the cover. 

CAUTION: MOTOR TERMINAL SURGE VOLTAGE SUPPRESSION FILTER 
(For the 400 V CLASS) 
In a system using an inverter with the voltage control PWM'system, a voltage surge 
caused by the cable constants such as the cable length (especially when the distance 
between the motor and inverter is.l0 m or more) and cabling method may occur at the 
motor terminals. A dedicated filter of the 400 V class for suppressing this voltage surge 
is available. Be sure to install a filter in this situation. 

CAUTION: SUPPRESSION FOR NOISE INTERFERENCE FROM INVERTER 
The inverter uses many semiconductor switching elements such as transistors and 
IGBTs. Thus, a radio receiver or measuring instrument located near the inverter is 
susceptible to noise interference. 
To protect the instruments from erroneous operation due to noise interference, they 
should be used well away from the inverter. It is also effective to shield the whole 
inverter structure. 
The addition of an EMI filter on the input side of the inverter also reduces the effect of 
noise from the commercial power line on external devices:. 
Note that the external dispersion of noise from the power line can be minimized by 
connecting an EMI filter on the primary side of inverter. 
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General Warnings and Cautions 

CAUTION: EFFECTS OF DISTRIBUTOR LINES ON INVERTERS 

Power 
source 

Pow 
source 

Noise 
Motor 

Inverter 

N rise 

I 

Ground the 
frame. 

Piping 
(to be grounded) 
or shielded wire 

Completely ground the shield made 
or metal screen, enclosed panel, etc. 
with as .shoo a wire as possible. 

In the cases below involving a general -purpose inverter, a large peak current flows on the 

power supply side, sometimes destroying the converter module. Where such situations 
are foreseen, or the paired equipment must be highly reliable, install an AC reactor 
between the power supply and the inverter. 
I. The unbalance factor of the power supply is 3% or higher. 
2. The power supply capacity is at least I O times greater than the inverter capacity (and 

the power supply capacity, 500 kVA or more). 
3. Abrupt power supply changes are expected. 

Some examples include: 
a.Several inverters are interconnected with a short bus., 
b.A thyristor converter and an inverter are interconnected with a short bus. 

c:An installed phase advance capacitor opens and closes. 

In cases (I ), (2), and (3) we recommend installing an AC reactor of 3% (at a voltage 
drop at rated current) with respect to the supply voltage on the power supply side. 

CAUTION: When the EEPROM error E8 occurs, be sure to confirm the setting value 
, . again. 

CAUTION: When setting b contact to the forward,or reverse command [FW], IRV) 
terminal, the inverter starts automatically. Do not set to b contact without a purpose. 

General Caution 

CAUTION: In all the illustrations in this manual, covers and safety devices are 

r., occasionally removed to describe the details.' While operating the product,'make sure 

that the covers and safety devices are placed as they were specified originally and 

operate it according to the instruction manual. 
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Revisions 

Revision History Table 
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1 -2 
Introduction 

Introduction 
Main Features 

Congratulations on your purchase of an L100 
Series Hitachi inverter! This inverter drive 
featúres state -of- the -art circuitry and components 
to provide high performance. The housing 
footprint is exceptionally small, given the size of 
the corresponding motor. The Hitachi LI00 
product line includes more than a dozen inverter 
models to cover motor sizes from 1/4 horsepower, 
to 10 horsepower, in either 230 VAC or 460 VAC 
power input versions. The main features are: 

Convenient keypad for parameter settings 

Built -in RS -422 communications interface to 
allow configuration from a PC and for field bus a /t 

external modules. 

Sixteen programmable speed levels Ï 
Two -step acceleration and deceleration curves Model Lí00- 002NFU 

PID control adjusts motor speed automatically to maintain a process variable value 

The design in Hitachi inverters overcomes many of the traditional trade -offs between 
speed, torque and efficiency. The performance characteristics are: 

V/F (volts -per- hertz) control algorithm, selectable for either constant or reduced 
torque loads 

Output frequency range from 0.5 to 360 Hz 

Continuous torque operation at 100% within a 1:10 speed range (6/60 Hz / 5/50 Hz 
without motor derating 

A full line of accessories from Hitachi is available to complete your application: 

Digital remote operator keypad 

Dynamic braking unit 

Radio noise filters and EMI filters (shown below) 
. 

CE compliance filters 

DIN rail mounting adapter (35mm rail size) 

EM! Filter 
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Inverter Specifications Label 
The Hitachi L100 inverters have product labels located on the right side of the housing, 

as pictured below. Be sure to verify that the specifications on the labels match your 

power source, motor, and application safety requirements. 

Regulatory agency. approvals 

Specifications label 

Inverter model number 

Motor capacity for this model 

Power Input Rating: 
frequency, voltage, phase, curreñ 

Output Rating: 
Frequency, voltage, current 

Manufacturing codes: 
Lot number, date, etc. 

HITA 
Pbde1 1:100 1102NFU 

HP/klr. 1/4 f0;.2 :fs. 
Inpöt/Entróe 50, 80Hz. 200 240 V. Pfi r?3 7'À° 

60Hz. 200240 t1p.6A 
tlAitpút/Sortiet:1=360Hz .200,7240 V.:,31,1i `1>45= 

:24AAT12345 260035 0itë:`0204:.. 
NpeerinaueVlYequOdr.t - NEI6452 31 . .. 

,:; ce:,ua. , .MADEaJAPAN ,,.,..:: s?"!...°"'°.......:.,.,., t,..... ...::............ :,,._., .._ «..,.: .:.a.:., 

Model Number Convention 
The model number for a specific inverter contains useful information about its operating 

characteristics. Refer to the model number legend below: 

L100 - 

Series name 

004 F 

Version number (_, I, 2, ...) 

Restricted distribution: 
E= Europe, U =USA 

Configuration type 
F = with digital operator (keypad) 

Input voltage: 
N = single or three -phase 200V class 
H = three -phase 400V class 
L = three phase only, 200V class 

Applicable motor capacity in kW 

001 =0.1 kW 022 = 2.2 kW 
002 = 0.2 kW 030 =3.0kW 
004 = 0.4 kW 037 = 3.7 kW 
005 = 0.55 kW 040 = 4.0 kW 
007=0.75kW 055 = 5.5 kW 
oil =1.1kW 075 = 7.5 kW 
015 = 1.5 kW 
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L100 Inverter Specifications 
Model- specific tables. for 200V and 400V class inverters 

The following three tables are specific to L100 inverters for the 200V and 400V class 
model groups. The table on page 1-6 gives the general specifications that apply to both 
voltage class groups. Footnotes for all specifications tables are on the next page. 

Item 200V Class Specifications 

L100 inverters, 200V models 002NFE 
002NFU 

004NFE 
004NFU 

005NFE - 007NFE 
007NFU 

01 INFE 

Applicable motor size 2 kW 0.2 0.4 0.55 0.75 1.1 

HP , 1/4 1/2 3/4 I 11/2 

Rated capacity (240V) kVA *10 0.5 1.0 1.2 1.6 2.0 

Rated input voltage 1- phase: 200 to 240V ±10 %, 3- phase: 200 to 240V ±l0 %, 
50/60 Hz ±5% (037LFU, 055LFU .& 075LFU 3 -phase only) 

Rated output voltage '3 3 -phase 200 to 240V (corresponding to input voltage) 

Rated output current (A) 1.4. 2.6 3.0 4.0 5.0 

Braking Dynamic braking, 
aPprox. % torque, 
(short time, stopping 
from 50 / 60 Hz) 5 

100 %: 5 50Hz, 
50 %: 560 Hz 

70 %: 5 50Hz 
'50 %: 5 60Hz 

Capacitive feedback type, dynamic braking unit and braking resi Yor optional, 
individually installed 

DC braking -Variable operating frequency, time, and braking force 

Weight kg 0.85. 0.85 1.3 1.3 . 2.2 

lb 0.36 0.36 0.6 0.6 1.0 

Item - 200V Class Specifications, continued 

L100 inverters, 200V models 015NFE 
015NFU 

022NFE 
022NFU 

- 
037LFU 

- 
055LFU 

- 
075LFU' 

Applicable motor size *2 kW 1.5 2.2 3.7 5.5 7.5 

HP 2 3 5 7.5 10 

Rated capacity (240V) kVA *10 - 2.9 4.1 6.6 9.9 13.3 

Rated input voltage 1- phase: 200 to 240V ±10 %, 3- phase: 200 to 240V ±10 %, 
50/60 Hz ±5% (037LFU, 055LFU & 075LFU 3 -phase only) 

Rated output voltage *3 ' 3 -phase 200 to 240V (corresponding to input voltage) 

Rated output current (A) 7.1 10.0 I 15.9 24 32 

Braking Dynamic braking, 
approk. % torque, 
(short time, stopping 
from 50 / 60 Hz) *5 

. 

70 %: 5 50Hz 
50 %: 8 60Hz 

20 %: 5 50Hz 
20 %: 5 60Hz 

Capacitive feedback type, dynamic braking unit and braking resistor optional, 
individually installed 

DC braking Variable operating frequency, time, and braking force 

Weight kg 2.2 2.8 2.8 - 5.5 5.7 

lb 1.0 1.3 1.3 2.5 ' 2.6 
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Item 400V Class Specifications 

L100 inverters, 400V models 004HFE 
004HFU 

007HFE 
007HFU 

015HFE 
015HF11 

02211FE 
022HFU 

030HFE 
- 

O4OHFE 
040HFU 

055HFE 
055HFU 

075HFE 
075HEU 

plicable motor size *2 0 kW . 0.4 - 0.75 1.5 2.2 3.0 4.0 5.5 7.5 

HP 1/2 I 2 3 4 5 7.5 10 

Rated capacity (460V) kVA *10 '1.1 1.9 3.0 4.3 6.2 6.8 10.3 12.7 

Rated input voltage 3 phase: 380 to 460V ±10 %, 50/60 Hz ±5% 

Rated output voltage *3 3- phase: 380 to 460V (corresponding to input voltage) 

Rated output current (A) ' 1.5 2.5 ' 3.8 5.5 7.8 8.6 13 16 

Braking Dynamic braking, 
approx. % torque. 
(short time, stopping 
from 50 / 60 Hz) *5 

100 %: 5 50Hz 
50 %: 5 60Hz 

70 %: 
5 50Hz, 

20%: 
5 60Hz 

20 %: 5 50Hz 
- 20%: 5 60Hz 

Capacitive feedback type, dynamic braking unit and braking resistor optional, 
individually installed 

DC braking Variable operating frequency, time, and braking force 

Weight kg 1.3 1.7 1.7 2.8 2.8 2.8 5.5 5.7 

lb 0.6 0.78 0.78 1.3 1.3 1.3 2.5 2.6 

Footnotes for he preceding ables and the table on the following page: 

* I: The protection method conforms to JEM 1030. - 

*2: The applicable motor refers to Hitachi standard 3 -phase motor (4- pole). To use other, 
motors, care must be taken to prevent the rated motor current (50/60 Hz) from exceeding the 
rated output current of the inverter. 

*3: The output voltage decreases as the main supply voltage decreases (except for use of the 
' AVR function). In any case, the output voltage cannot exceed the input power supply 

voltage. 

*4: To operate the motor beyond 50/60 Hz, consult the motor manufacturer about the maximum 
allowable rotation speed. 

*5: The braking torque via capacitive feedback is the average deceleration torque at the shortest 
deceleration (stopping from 50/60 Hz as indicated). It is not continuous regenerative braking 
torque. And, the average deceleration torque varies with motor loss. This value decreases 
when operating beyond 50 Hz. Note that a braking unit is not included in the inverter. If a 

large regenerative torque is required; the optional regenerative braking unit should be used. 

*6: The frequency command is the maximum frequency at 9.8V for input voltage 0 to 10 VDC, 
or at 19.6 mA for input current 4 to 20 mA. If this characteristic is not convenient for your 
application, contact your Hitachi sales representative. 

*7: If operating the inverter in an ambient temperature of 40-50° C, reduce the carrier frequency 
to 2.1 kHz, derate the output current by 80%, and remove the top housing cover. Note that 
removing the top cover will nullify the NEMA rating for the inverter housing. 

*8: The storage temperattre refers to the short-term temperature during transport. 

. *9: Conforms to the test method specified in JIS C0911 (1984). For the model types excluded in 
the standard specifications, contact your Hitachi sales representative.. 

* 10:The input voltage of xxLFU is 230V. 
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L100 Inverter Specifications 

General Specifications 
The following table applies to all L100 inverters. 

Item General Specifications . I 
Protective housing *1 1P20 

Control method Sine wave pulse -width modulation (PWM) control 

Output frequency range `4 0.5 to 360 Hz 

Frequency accuracy Digital command: 0.01% of the maximum frequency 
Analog command: ±0.2% of the maximum frequency (25 °C ± I(1 °C) 

Frequency setting resolution Digital: 0.1 Hz; Analog: max. frequency /1000 

Volt/Freq. characteristic V/F optionally variable, V/F control (constant torque, reduced torque) 

Overload current rating 150%, 60 seconds 

Acceleration /deceleration time. 0.1 to 3000 sec., (linear accel/decel), second accel/decel setting available 

Input 
signal 

Freq. 
setting 

Operator panel Up and Down keys / Value settings 

Potentiometer 
, 

Analog setting 

External signal 6 
' 

0 to 10 VDC (input impedance 10k Ohms), 4 to 20 mA (input impedance 
250 Ohms), Potentiometer ( I k to 2k Ohms, 2W) 

FWD/ 
REV 
Run 

Operator panel Run/Stop (Forward/Reverse run change by command) 
' 

External signal Forward run /stop, Reverse run/stop 

Intelligent input 
termina 

FW (forward run command), RV (reverse run command), CFI -CF4 (multi - 
stage speed setting), JG (jog command), 2CH (2 -stage accel. /decel. 
command), FRS (free run stop command), EXT (external trip), USE (startup 
function), SET (soft lock), AT (analog current input select signal), RS (reset), 
FTC (thermal protection) 

Output . 

signal 
Intelligent Output terminal RUN (run status signal), FA 1,2 (frequency arrival signal), OL (Overload 

advance notice signal), OD (PID error deviation signal), AL (alarm signal) 

Frequency monitor PWM output; Select analog output frequency monitor, analog output current 
monitor or digital output frequency monitor , 

Alarm output contact ON for inverter alarm (IC contacts, both normally open or closed avail.) 

Other functions AVR function, curved accel /decel profile, upper and lower limiters, 16 -stage 
speed profile, fine adjustment of start frequency, carrier frequency change 
(0.5 to 16 kHz) frequency jump, gain and bias setting, process jogging, 
electronic thermal level adjustment, retry function, trip history monitor 

Protective function Over -current, over -voltage, under -voltage, overload, extreme high /low 
temperature, CPU error, memory error, ground fault detection at startup, 
internal communication error, electronic thermal t 

Operas- 
ing 
Environ- 
ment 

Ambient storage humidity -10 to 50 °C (7) / -25 to 70 °C ( *8) / 20 to 90% humidity (non -condensing) 

Vibration *9 5.9 m/s2 (0.6G), 10 to 55 Hz 

Location - Altitude 1,000 m or less, indoors (no corrosive gasses or dust) 

Coating color Light purple, cooling fins in base color of aluminum 

Options ' Remote operator unit, copy unit, cables for the units, dynamic braking unit, 
braking resistor, AC reactor, DC reactor, noise filter, DIN rail mounting 
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L100 Inverter 

Introduction to Variable- Frequency Drives 
The Purpose of Motor Speed Control for Industry 

likfhat is an Inverter? 
The term inverter and variable frequency drive are related and somewhat interchange- 

able. An electronic motor drive for an AC motor can control the motor's speed by 

varying the frequency of the power sent to the motor. For example, a particular motor 

may be designed for 60 Hz operation. We say it is a synchronous motor if its speed of 

revolution is directly related to its power input frequency. When the motor design is 

synchronous, a variable frequency drive is able to control the speed by controlling the 

frequency. 

Hitachi inverters provide speed control for 3 -phase AC induction motors. You connect 

AC power to the inverter, and connect the inverter to the motor. You're probably familiar 

with the way a light dimmer works to vary the power sent to a light bulb, and thus the 

light intensity. At a basic level, the modern inverter serves the same role for a motor. 

Many industrial applications use AC motors of all sizes to do many different things. In 

some cases, the motor connects directly to an AC power source - running at full speed 

whenever it is on. However, many applications benefit from a motor with variable speed, 

in several ways: 

Energy savings - HVAC 

Need to coordinate speed with an adjacent process - textiles and printing presses 

Sensitive loads - elevators, food processing, pharmaceuticals 

Over the years, industry has found many ways to achieve variable speed when it 

benefited the process. Solutions varied from mechanical (belts and gears), hydraulic 

(pumps and motors), and electrical (two -speed motor windings, etc.) While these 

solutions provided some control over speed, there were unwanted side effects as well: 

Wasted energy from.losses in speed -adjusting mechanisms (gearboxes, etc.) 

Wasted energy from on/off control trying to approximate an average 

Noise from belts and gears or start/stop operations 

Messy machinery with fluid leaks' 

High maintenance and/or unreliable components 

Could set the speed, but acceleration and deceleration was still uncontrollable 

Not enough speed levels. 

Poor torque performance at low speeds 

Most of the unwanted side effects came from mechanical or hydraulic machinery, and 

could be solved with a purely electronic solution. But early electronic components had 

reliability shortcomings due to the large currents and high voltages imposed on the, 

devices. However, the modem power components in usé today have changed all that. 

The state -of- the -art components in Hitachi drives provide all the benefits of speed 

control, while overcoming the classical problems listed above. 
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Introduction to Variable -Frequency Drives 

An inverter, in general, is a device that converts DC power to AC power. The popular 
consumer power inverter is designed for powering an AC appliance from a car battery; 
put 12V DC in, and get 115VAC 50/60 Hz out, for example. The figure below shows how 
the variable -frequency drive employes an internal inverter. The drive first converts 
incóming AC power to DC through a rectifier circuit, creating a high -voltage internal 
DC bus. Then the inverter circuit inverts the DC back to AC again to power the motor. 
However, this special inverter varies its output frequency and voltage according to the 
desired motor speed. 

Power 
Input 

L 

L2 

Variable- frequency Drive 

Converter High -voltage Inverter 
DC Bus + 

L3 
Rectifier 

Motor 

U/TI 

V/T2 

W/T3 

I 

The simplified drawing of the inverter shows three double -throw switches. Usually 
implemented with six power transistors, outputs U/TI, V/T2, and W/T3 may switch 
positively or negatively. Using a commutation algorithm, the microprocessor in the drive 
switches the power transistors on and off at a very high speed to create the desired output 
waveforms. The reactance of the motor windings helps smooth out the pulses. 

Torque and Constant Volts/Hertz Operation 
In working with industrial motors we often discuss the motor torque. That is simply the 
rotational force the motor exerts at any given time. The goal of the inverter is to control 
motor speed, but the L100 inverter only has direct control over the output frequency and 
voltage. The no -load speed will be equal to the inverter output frequency minus a small 
amount of slip in the motor (slip is the difference between theoretical motor speed and 
actual speed). As the load increases, the slip and the delivered torque also increase . If 
the inverter can create strong motor torque over most or all of the speed range, then it is 
relatively easy for the system to achiéve any desired speed. Speed regulation is a 
measure of the accuracy speed control, given as a percent difference from a fixed value. 
The L100 delivers speed regulation (rio load to full load) within 3% of the (full scale) 
motor nameplate speed value. 

When varying the output frequency, the inverter 
drive also must vary the output voltage in propor- 
tion to the frequency. It does so because of the 
motor's characteristic inductive reactance. If the 
drive maintains a constant volts- per -hertz ratio, the 
motor will have constant torque characteristics. 
Constant torque is desirable for most applications, 
becaúse it transfers power to the load consistently 
across the entire speed range. 

Output 
voltage 

V 

100% 

Constant torque 

N4 

Output frequency 100% 
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Inverter Input and Three -Phase Power 
Heavy industrial machinery often needs the additional power available from higher 
voltage /current sources, and from three -phase power. The Hitachi L100 Series of invert- 
ers includes two sub -groups: the 200V class and the 400V class inverters. The drives 

described in this manual may be used in either the United States or Europe, although the 
exact voltage level for commercial power may be slightly different from country to 
country. Accordingly, a 200V class inverter requires (nominal) 200 to 240VAC, and a 

400V class inverter requires from 380 to 460VAC. Some 200V class inverters will accept 
single -phase or three -phase power, but all 400V class inverters require a three -phase 
power supply. 

The common terminology for single, phase power is Line (L) and Neutral (N). Three - 
phase power connections are usually labeled Line I (L1), Line 2 (L2) and Line 2 (L3). In 

any case, the power source should include an earth ground connection. That ground 
connection will need to connect to the inverter chassis and to the motor frame (descrip- 
tion given on page 2 -16). 

Inverter Output to the Motor 
The AC motors also use three -phase power, but they 3 -Phase 
must connect only to the inverter's output terminals. AC Motor 
The output terminals are uniquely labeled (to differenti- 
ate them from the input terminals) with the designations UTFI V/T2 

U/f I, V/T2, and WIT3. This corresponds to typical 
motor lead connection designations TI, T2, and T3. It is 

generally not critical to connect a particular inverter 
output to a particular motor lead fora new application. 
The consequence of swapping any two of the three 
connections is the reversal of the motor direction. For 
safety reasons, you must connect the motor chassis 
ground to the ground connection at the bottom of the inverter housing. 

Notice the three connections to the motor do not include one marked "Neutral" or 

"Return." The motor represents a balanced "Y" impedance to the inverter, so there is no 

need for a separate return. In other words, each of the three "Hot" connections serves 
also as a return for the other connections, because of their phase relationship. 

The Hitachi inverter is a rugged and reliable device. The intention is for the inverter to 

assume the role of switching power to the motor during all normal operations. Therefore, 
this manual instructs you not to switch off power to the inverter while the motor is 

running (unless it is.an emergency stop). Also, do not install or use cut -off switches in 

the wiring from the inverter to the motor (except thermal cut -off). Of course, safety - 
related devices such as fuses must be in the design to break power during a malfunction. 

W/T3 

Earth 
GND 
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Introduction to Variable- Frequency Drives 

Intelligent Functions and Parameters 
Much of this manual is devoted to describing ' 

how to use inverter functions and how to config- 
ure inverter parameters. The inverter is micropro- 
cessor- controlled, and has many independent 
functions. The microprocessor has an on -board 
EEPROM for parameter storage. The inverter's 
front panel keypad provides access to all 
functions and parameters, which you can access 

through other devices as well. The general name 

for all these devices is the digital operator, or 
digital operator panel. Chapter 2 will show you 

how to get a motor running, using a minimal set 

of function commands or configuring parame- 
ters. 

The optional read/write programmer will let you 
read and write inverter EEPROM contents from 
the programmer. This feature is particularly 
useful for OEMs who need to duplicate a particu- 
lar inverter's settings in many other inverters in 

assembly -line fashion. 

Braking 

In general, braking is a force that attempts to slow or stop motor rotation. So it is associ- 
ated with motor deceleration, but may also occur even when the load attempts to drive 

the motor faster than the desired speed. If you need the motor and load to decelerate 

quicker than their natural deceleration during coasting, we recommend installing an 

optional dynamic braking unit. See pages 5 -2 and 5 -5 for more information on the 

BRD -E2 and BRD -EZ2 braking units. The L100 inverter sends excess motor energy 
into the resistor in the dynamic braking unit to slow the motor and load. If you have a 

load that tries to drive the motor continuously for some period of time, that will require a 

different type of inverter with continuous regenerative capability. As an example, 
elevator control usually requires fast acceleration and deceleration profiles, so you may 
need to add a dynamic braking unit. However, an application such as running an HVAC 
fan may just coast to a stop in most cases. 

The inverter parameters include acceleration and deceleration, which you can program to 

match the needs of the application. For a particular inverter, motor, and load, there will Ill 
be a range of practically achievable accelerations and decelerations. 
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L100 Inverter 

Velocity Profiles 
The L100 inverter is capable of sophisticated 

speed control. A graphical representation of 
that capability will help you understand and 

program the associated parameters. This 
manual makes use of the velocity profile 
graph .used in industry (shown at right). In the 

example, the acceleration is a ramp to a set 

speed, and the deceleration is a decline to a 

stop. 

The L100 inverter can store up to 16 preset 

speeds. And, it can apply separate acceleration 
Speed 

and deceleration transitions from any' presét to 

any other preset speed. For example, a motor 

with a small load could use high accel /decel 

values, but a heavy load will generally use 

slower speed changes. A multi -speed profile 
(shown at right) uses two or more preset 

speeds in one motion of the load. There is no limit to the number of speed changes for 

one motion; that is up to the control input to the inverter. Also note that speed can be 

infinitely variable across the speed range. You can use the potentiometer control on the 

keypad for manual control. The drive also accepts analog 0 -10V signals and 4 -20 mA 

control signals as well. 

The inverter can drive the motor in either 

direction. Separate FWD and REV commands 

select the direction of rotation. The motion. 

profile example shows a forward motion 

followed by a reverse motion of shorter 

duration. The speed presets and analog signals 

control the magnitude of the speed, while the 

FWD and REV commands determine the 

direction before the motion starts. 

Speed Fixed speed 

Time 
Velocity Profile 

Speed 2 

Multi -speed Profile 
Time 

Spèed Forward move 

Reverse move 

Bi- directional Profile 

NOTE: The L100 can move loads in both directions. However, it is not designed for use 

in servo -type applications that use a bipolar velocity signal which determines direction. , 
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Frequently Asked Questions 

Frequently Asked Questions 
7 Q. 

Q. 

Q. 

Q. 

. Q. 

What is the main advantage in using an inverter to drive a motor, compared to 
alternative solutions? 

A. An inverter can vary the motor speed with very little loss of efficiency, unlike 
mechanical or hydraulic speed control solutions. The resulting energy 
savings usually pays for the inverter in a relatively short time. 

The term "inverter" is a little confusing, since we also use "drive" and "amplifier" 
to describe the electronic unit that controls a motor. What does "inverter" mean? 

A. The terms inverter, drive, and amplifier are used somewhat interchangeably 
in industry. But there are subtle differences. A drive can refer to the motor, 
the control electronics, or both. This term is used particularly when the 
motor and electronics are integrated in the same housing. The term variable 
speed drive can include many types of devices - anything that has a variable 
speed output, which includes the Hitachi inverter. Amplifier more commonly 
refers to a linear amplifier for servo motor control, or a stepper motor driver 
IC. Finally, we use inverter to describe the Hitachi motor controller because 
of the way the switching electronics alternately inverts or directly couples its 
internal DC voltage bus to generate a variable AC output. 

Although the L100 inverter is a variable speed drive, can 1 use it in a fixed -speed 
application? 

A. A fixed speed application' usually is a result of cost- sensitivity or negligible 
benefits if variable speèd were used (consumer products are examples). In 
those cases, the power source connects directly to the motor (no special drive 
needed). However, using a variable speed drive can benefit many type of 
industrial ánd commercial motor applications, by providing controlled accel- 
eration and deceleration, high torque at low speeds, and energy savings over 
alternative solutions. 

Can 1 use an inverter and AC induction motor in a positioning applicàtion? 

A. That depends on the required precision, and the slowest speed the motor will 
must turn and still deliver torque. If you set the torque boost, the L100 can 
develop starting torque at 100% of its rating. However, DO NOT use an 
inverter if you need the motor to stop and hold the load position without the 
aid of a mechanical brake (Use a servo or stepper motion control systèm). 

Does the optional digital operator interface or the PC software (DOP Plus) provide 
features beyond what is available from the keypad on the unit? 

A. Yes. However, note first that the same set of parameters and functions are 
equally accessible from either the unit's keypad or from remote devices. The 
DOP Plus PC software lets you save or load inverter configurations to or 
from a disk file. And, the hand -held digital operator provides hard -wired 
terminals, a safety requirement for some installations. 
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Q. 

Q. 

Q. 

Q. 

Q. 

Q. 

Why does the manual or other documentation use terminology such as "200V 
class" instead of naming the actual voltage, such as "230 VAC ?" 

A. A speCific inverter model is set at the factory to work across a voltage range 
particular to the destination country for that model. The model specifications 
are on the label on the side of the inverter. A European 200V class inverter 
( "EU" marking) has different parameter settings than a USA 200V class 
inverter ( "US" marking). The initialization procedure (see page 6-8) can set 

up the inverter for European or US commercial voltage ranges. 

Why is there not a 100V Class version of the L 100 inverter, so it would work with a 

USA 115VAC power source, for example? 

A. A 100V version of the L100 may be available in the future. However, most 
industrial, commercial, or heavy appliance applications use 230VAC in the 

"USA. Also, a built -in advantage is that using the higher voltage means less 
current to deliver the same amount of power. This allows you to use smaller 
diameter (and less expensive) wire for power and motor wiring. 

I live in a country where the domestic utility power is 115 VAC. Is there a way to 

conveniently access a 230 VAC power source for a test bench to develop a motor 
application? 

A. A 1:2 step -up transformer is available from a number of sources (check your 
local electrical supply house). The transformer will be designed to develop 
230 VAC from 115 VAC, for example. Be sure the power output rating (kW) 
of the transformer is greater than 1.73 times the three -phase current of the 
motor you intend to power. We recommend doing this for motors 1/2 horse- 
power or smaller, with small loads. For 400 V class inverters, we recommend 
only using a utility power source of the correct voltage. 

Some models of Hitachi inverters will accept either single phase or three -phase 
power input. How do I know which input power type to'use? 

A. If three -phase power is conveniently available for your application, we 
recommend using that (the inverter can develop its three -phase output power 
most efficiently from three -phase input power). In the absence of three -phase 
power, you can use a single -phase power source with slightly less efficiency 
but the power output rating is the same for N models (single or three -phase). 

If I decide to use single -phase input power for the inverter, can I also use a single - 
phase motor? 

A. No. All Hitachi inverters develop a variable three -phase output, requiring the 
use of a three -phase AC induction motor. 

Why doesn't the motor have a neutral connection as a return to the inverter? 

A. The motor theoretically represents a "balanced Y" load if all three stator 
windings have the same impedance. The Y connection allows each of the 
three wires to alternately serve as' input or return on alternate half- cycles. 

Does the motor need a chassis ground connection? 

A: Yes, for several reasons. This is for protection in the event of a short in the 
motor that puts a live voltage on its housing. Motors and other components 
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Q. 

Q. 

Q. 

Q. 

Q. 

Q. 

exhibit leakage currents that increase with aging. And, a grounded chassis 

generally emits less electrical noise than an ungrounded one. 

What type of motor is compatible with the Hitachi inverters? 

A. Motor type - it must be a three phase AC induction motor. Use an inverte 
grade motor that has 800V insulation for 200V class inverters, or 1600V 

insulation for 400V class. 

Motor size - In practice, it's better to find the right size motor for your 

application; then look for the inverter to match the motor. 

How many poles should the motor have? 

A. Using a four -pole motor will work for most applications. The greater the 

number of poles, the slower the top motor speed will be, but it will havé 

higher torque at the slowest speed. 

Will I be able to add dynamic (resistive) braking to my Hitachi L100 drive after the 

initial installation? 

A. Yes. You can connect a dynamic braking unit to the L100 inverter. The 

resistor in the braking unit must be sized to meet the braking requirements. 

How will I know if my application will require resistive braking? 

A. For new applications, it may be difficult to tell before you actually test a 

motor /drive solution. In general, some applications can rely on system losses 

such as friction to serve as the decelerating force, or otherwise can tolerate a 

long deceleration time. These applications will not need dynamic braking. 

However, applications with a combination of a high- inertia load and a 

required short decel time will neéd dynamic braking. This is a physics 

question that may be answered' either empirically or through extensive calcu- 

lations. 

Several options related to electrical noise suppression are available for the Hitachi 

inverters. How can I know if my application will require any of these options? 

A. The purpose of these noise filters is to redùce the inverter electrical noise so 

the operation of nearby electrical devices is not affected. Some applications 

are governed by particular regulatory agencies, and noise suppression is 

mandatory. In those cases, the inverter must have the corresponding noise 

filter installed. Other applications may not need noise suppression, unless 

you notice electrical interference with the operation of other devices. 

The,L100 features a PID loop feature. PID loops are usually associated with 

chemical processes, heating, or process industries in general. How could the PID 

loop feature be useful in my application? 

A. You will need to determine which main variable in your application the 

motor affects. That is the process variable (PV) for the motor. Over time, a 

faster motor speed will cause a faster change in the PV than a slow motor 

speed will. By using the PID loop feature, the inverter commands the motor 

to run at the optimal speed required to maintain the PV at the desired value 

for current conditions. Using the PID loop feature will require an additional 

sensor and other wiring, and is considered an advanced application. 
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Inverter Mounting 
and Installation 

a 

In This Chapter.... page - Orientation to Inverter Features 2 - Basic System Description 5 - Step -by -Step Basic Installation 6 - Powerup Test 17 - Using the Front Panel Keypad 19 
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Orientation to Inverter Features 

Orientation to Inverter Features 
Unpacking and Inspection 

Please take a few moments to unpack your new L100 inverter and perform these steps: 

1. Look for any damage that may have occurred during shipping. . 

2. Verify the contents of the box include: 

a. One L100 inverter 

b. One Instruction Manual with self- adhesive label for the inverter 

c. One L100 Quick- reference Gùide 

d: One packet of desiccant - discard (not for human consumption), 

3. Inspect the specifications label on the side of the inverter. Make sure it matches the 
product part number you ordered. 

Main Physical Features 
The L100 Series inverters vary in size according to the current output rating and motor 
size for each model number. All feature the same basic keypad and connector interface 
for consistent ease of use. The inverter construction has a heat sink at the back of the 
housing. The larger models include a fan(s) to enhance heat sink performance. The 
mounting holes are pre -drilled in the heat sink for your convenience. Never touch the 
heat sink during or just after operation; it can be very hot. 

The electronics housing and front panel are built onto the front of the heat sink. The front 
panel has three levels of physical access designed for convenience andsafety: 

First -level access for basic use of inverter during powered operation (power is On) 

Second -level access for editing parameters and wiring control signals (power is On) 

Third -level access for wiring the inverter power supply or motor (power is OFF) 

1. First -level Access - View the unit just as it 

came from the box as shown. The four -digit 
display can show a variety of performance 
parameters. LEDs indicate whether the 
display units are Hertz or Amperes. Other 
LEDs indicate Power (external), and Run/ 
Stop Mode and Program/Monitor Mode 
status. Membrane keys Run and Stop /Reset, 
and a Min /Max frequency control knob 
control motor operation. These controls and 
indicators are usually the only ones needed 
after the inverter installation is complete. 
You can also access the modular jack for 
connecting a programming or monitoring 
device such as a PC (see Chapter 3). And, 
you can access the two chassis GND screws 
on the metal tab at the bottom of the inverter. 
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L100 Inverter 

2. Second -level access - Locate the lift tab at the right lower corner of the front panel 
near the safety warning message. Lift the corner to swing the half -door around to the 
left. This exposes four more control buttons and some connectors. 
The FUNC., , , ®, and STR keys allow an operator to access and change the 

inverter's functions and parameter'values. The 7 and 8- position connectors provide 
the interface for logic -level control signals. These signals are generally low- voltage in 
nature and are appropriate for second -level access. 

Lift tab for 
opening door 

Controls for mode 

and parameter 
changes 

$a 
r 1 á 

Locate the label sheet that came with the manual. This is a good moment to apply the 
self -sticking labels as shown below. Adhere the larger label for monitor codes and 

basic functions to the rear of the half -door panel. Then adhere the remaining trip code 
label to the area beside the connectors. Be careful not to cover the screw access on 

models like the one shown. 

Control signal 
connectors 

MONITOR 
d0 I Output frequency d08 TRIP 

d02 Output current dOS TRIP history 
BASIC FUNCTION 

F0 IOutput frequency RO Ifreouency destination 

F 02 Acceleration time R02 Run command destination T: 
t H1:711M9 .03 Deceleration time RO3 Base frequency 

FO`u Running direction RO`e Maximum frequency Forng=ggrgu 
Fe Ih other destliolion al Monilaut tring. see the manual DMINIMITM 

Over volt age 
USER SETTING 

Under voltage 
Ground fault 
Thermal TRIP 

TV 

OS 
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2 -4 
Orientation to Inverter Features 

3. Third -level access - First, ensure no power 

source of any kind is connected to the 

inverter. If power has been connected, wait 

five minutes after powerdown and verify 
the Power LED is off to proceed. Then 

locate the recessed retention screw on the 

left side main front panel (it is along the 

left hinge area on some models, or behind 

the first access door on others). Use a small 

screwdriver (Regular or Phillips) to loosen 
the screw. Swing the door around to the 

rr 

left to reveal the internal components of 
the drive. The two -level tiered 12- position 
terminal block accepts wires for the power 
input and wires to the motor. 

Notice the housing partition that lifts out to 

allow full access to the terminals for wiring as 

shown. Never operate the inverter drive with 
the partition removed or the full access door 
opened. 

The alarm circuit connections are accessible 

on the 3- position connector near the modular 

connector on the rear of the main panel door. 

The nearby relay provides both normally- i 
air n' Alarm 

open and normally -closed logic for interface connector 

to an external alarm. The alarm circuit may ousing partition 
carry hazardous live voltages even when the 

main power to the inverter is off. So, never 

directly touch any component on the circuit board in the panel door. A notch in the 

removable partition serves as the exit path for alarm circuit wiring. 

The following sections will describe the 

system design and guide you through a 

step -by -step installation process. After the 

section on wiring, this chapter will show 

how to use the front panel keys to access 

functions and edit parameters. 

t1m4Ntt#t 
Retention screw 

á 

Power and motor ï j, connector terminals 
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2 -5 

Basic System Description 
A motor control system will obviously include a motor and inverter, as well as fuses for 

safety. If you are connecting a motor to the inverter on a test bench just to get started, 

that's all you may need for now. But a system can also have a variety of additional 

components. Some can be for noise suppression, while others may enhance the inverter's 

braking performance. The figure and table below show a system with all the optional 

components you may need in your finished application. 

From power supply 

S 
Cut -off 
switch 

Thermal switch 

Name Function 

Fuse Current overload protection for power 
supply and wiring. 

Input -side 
AC Reactor 

This is useful in suppressing harmonics 
induced on the power supply lines, or when 
the main power voltage imbalance exceeds 
3% (and power source capacity is more 
than 500 kVA), or to smooth out line fluctu- 
ations. It also improves the power factor. 

Radio noise filter Electrical noise interference may occur on 
nearby equipment such as a radio receiver.. 
This magnetic choke filter helps reduce 
radiated noise (can also be used on output). 

EMI filter (for 
CE applications) 

Reduces the conducted noise on the power 
supply wiring generated by the main power 
supply to protect the inverter. Connect to 
the inverter primary (input side). 

Radio noise filter 
(use in non -CE 
applications) 

This capacitive filter reduces radiated noise 
from the main power wires in the inverter 
input side. 

DC link choke Suppresses harmonics generated by the 
inverter. However, it will not protect the 

input diodes. 

Dynamic 
braking unit & 
resistor 

This is useful for increasing the inverter's 
control torque for high duty -cycle (on -oft) 
applications, and improving the decelerat- 
ing capability. 

Radio noise filter Electrical noise interference may occur on 

nearby equipment such as a radio receiver. 
This magnetic choke filter helps reduce 
radiated noise (can also be used on input). 

AC reactor This reactor reduces the vibrations in the 

motor caused by the inverter's switching 
waveforms, by smoothing the waveforms to 

approximate commercial power quality. It 

is also useful when wiring from the inverter 
to the motor is more than 10m in length, to 
reduce harmonics. 

LCR filter Sine wave shaping filter for output side. 

Note that some components are required for regulatory 
agency compliance (see Chapter 5). 
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2 -6 
Step -by -Step Basic Installation 

Step -by -Step Basic Installation 
This section will guide you through the following basic steps of installation: 

1. Study the warnings associated with mounting the inverter. 

2. Select a suitable mounting location. 

3. Place covers over the inverter's ventilation openings to prevent debris from entering. 

4. Check the inverter mounting dimensions for footprint and mounting hole locations. 

5. Study the caution and warning messages associated with wiring the inverter. 

6. Connect wiring for the inverter power input. 

7. Contìect wiring to the motor. 

S. Remove any covers applied in Step 3 from the, inverter's ventilation openings. 

9. Perform a powerup test. 

10. Make observations and check your installation. 

Choosing a Mounting Location 
Step 1: Study the following caution messages associated with mounting the inverter. 
This is the time when mistakes are most likely to occur that will result in expensive ' 

rework, equipment damage, or personal injury. 

CAUTION: Be sure to install the unit on flame - resistant material such as a steel plate. 
Otherwise, there is the danger of fire. 

CAUTION: Be sure not to place any flammable materials near the inverter. Otherwise, 
there is the danger of fire. 

A, 
CAUTION: Be sure not to let the foreign matter enter vent openings in the inverter 
housing, such as wire clippings, spatter from welding, metal shavings, dust, etc. Other- 
wise, there is the danger of fire. 

ACAUTION: Be sure to install the inverter in a place which can bear the weight accord- 
' ing to the specifications in the text (Chapter I, Specifications Tables). Otherwise, it may 

fall and cause injury to personnel. 

CAUTION: Be sure to install the unit on a perpendicular wall which is not subject to 
vibration. Otherwise, it may fall and cause injury to personnel. 

CAUTION: Be sure not to install or operate an inverter which is damaged or has 
missing parts. Otherwise, it may cause injury to personnel. 

ACAUTION: Be sure to install the inverter in a well -ventilated room which does not have 
direct expósure to sunlight, a tendency for high temperature, high humidity or dew 
condensation, high levels of dust, corrosive gas, explosive gas, inflammable gas, 
grinding -fluid mist, salt damage, etc. Otherwise, there is the danger of fire. 
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L100 Inverter 

CIO Step 2: To summarize the caution messages - you will need to find a solid, non- 
flammable, vertical surface that is a relatively clean and dry environment. In order to 

ensure enough room for air circulation around the inverter to aid in cooling, maintain the 

specified clearance aroùnd the inverter specified in the diagtam. 

Clear area 
10 cm (3.94 ") 

minimum 

4111- - 
8 cm (3.15 ") 

minimum 
12 cm (4.727) 

minimum 

i10 cm (3.94 ") 
minimum 

Step 3: Before proceeding to the wiring section, it's a good time to temporarily cover the 

inverter's ventilation openings. Paper and masking tape is all that is needed to do this. It 

will prevent harmful debris such as wire clippings and metal shavings from entering the 

inverter during installation. The inverter housing comes from the factory with a snap -in 
cover on the top of its housing. Ensure it is in place at this time (also to be removed later, 

unless the installation must have a NEMA rating). 

Top cover 
installed 

Ventilation holes 
(both sides) 

Please observe this checklist while mounting the inverter: 

1. The ambient temperature must be in the range of -10 to 40 °C. If the range will be up 

to 50 °C, you will need to set the carrier frequency to 2.1 kHz or less and derate the 

output current to 80% or less. Chapter 3 covers how to change parameters such as the 

carrier frequency. Remember to remove the top cover (unless the installation is to 

have a NEMA rating)! 

2. Keep any other heat -producing equipment as far away from the inverter as possible. 

3. When installing the inverter in an enclosure, maintain the clearance around the 

inverter and verify that its ambient temperature is within specification when the 
enclosure door is closed. 

4. Do not open the main front panel door at any time during operation. 
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Step -by -Step Basic Installation 

Inverter Dimensions for Mounting 
Step 4: Locate the applicable drawing on the following pages for your inverter. 
Dimensions are given in millimeters (inches) format. 

External Dimensions 

MODEL H mm (in.) 

L100 -002NFE 93 (3.66) 

-002NFU 93 (3.66) 

-004NFE 107 (4.21) 

-004NFU 107 (4.21) 

6712.64) 

I eeeel,' 

5(0.20) 

80(3.15). 4( 

r 

0 

000 00 00 00 00 00 00 óó 00 00 00 00 000 
¡... 

.0 

ri 

0 
0 

N 

.16) ° 
< t` 

Ddao 
( y 

00000000000 

T_i 
o 

N 
S 

NOTE: Some inverter housings require two mounting screws, while others require four. 
Be sure to use lock washers or other mean to ensure screws do not loosen due to 
vibration. 
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L100 Inverter 

Dimensional drawings continued... 

External Dimensions 

MODEL 

LI00 -O(WHFE 
-0(M1iFU 
-005NFE 

.-007NFE 
-007NFU 

98(3.86) 

4l 

- Ñ 

. 
0 
.i 

®--.\ 

r 
BBB: " ® 

A 

, 

5(0.20)' 

4-e-510.20) 
110 4.33 4(0:16) 

Ground Terminal 
m 

MODEL 

LI00 -007HFE(No fan) 
-007HFU(No fan) 

-015HFE 
-015HFU - 

98(3.86) 

*! 

9! 

n -`` (IBBBBI ®SL \ 
A 

yl! 5(0.20 
110(9'.33) 

Air 

00 

5. 0;20) 
-3F 4(0.16) 

N 

C r` 

Ground Terminal 

Ai r 
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Step -by -Step Basic Installation 

Dimensional drawings continued... 

L100 -OIINFE 
1405.51 

-0I5NFE 
-015NFU 

LI00 -022NFE 
-022NFU 

-022HFE 
-022HFU 

-030HFE 
-037LFU 

-040HFE 
-040HFU 

o I 

ó 

' 

hi- 

_' 
....___ 

! 
5(0.20) 

InOOOUn000 

OOOOO 

f 

L 

ó 

m 

\ 

. i ó 
A 

Ground Terminal\ 

y 

0ô 

d 

fik 
,4 

Ground Terminal 
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L100 Inverter 

Dimensional drawings continued... 

M 
N 

L100 -055LFU, 075LFU, 055HFU, 075HFU, 055HFE, 075HFE 

l82(7.17) 
160(6 30) 

Mesas L. 

N 
o 
ñ 

Ground Terminal 
Air 

iiriNOTE: Model L 100- 075LFU has (2) fans. All other models in this housing have (I) fan. 
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Step -by -Step Basic Installation 

Preparation for Wiring 

LO Step 5: It is very important to perform the wiring steps carefully and correctly. Before 

proceeding, please study the caution and warning messages below. 

AWARNING: "Use 60/75 °C Cu wire only" or equivalent. 

A WARNING: "Open Type Equipment." 

WARNING: "A Class 2 circuit wired with Class I wire" or equivalent. 

WARNING: "Suitable for use on a circuit capable of delivering not more than 5,000 

rms symmetrical amperes, 240 V maximum." For models with suffix N or L. 

WARNING: "Suitable for use on a circuit capable of delivering not more than 5,000 

rms symmetrical amperes, 480 V maximum." For models with suffix H. 

HIGH VOLTAGE: Be sure to ground the unit. Otherwise, there is a danger of electric 

shock and/or fire. 

L HIGH VOLTAGE: Wiring work shall be carried óut only by qualified personnel. Other- 

wise, there is a danger of electric shock and/or fire. 

HIGH VOLTAGE: Implement wiring after checking that the power supply is off. You 

may incur electric shock and/or fire. 

HIGH VOLTAGE: Do not connect wiring to an inverter or operate an inverter that is 

not mounted according the instructions given in this manual. Otherwise, there is a danger 

of electric shock and/or injury to personnel. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 370 of 578



L100 Inverter 

Determination of Wire and Fuse Sizes 
The maximum motor currents in your application determines the recommended wire 
size. The following table gives the wire size in AWG. The "Power Lines" column applies 
to the inverter input power, output wires to the motor, the earth ground connection, and 

any other component shown in the system wiring diagram on page 2 -5. The "Signal 
Lines" column applies to any wire connecting to the two green 7 and 8- position connec- 
tors just inside the front panel half -door. 

2 -13 

Motor Output 
(kW/HP) 

Inverter Model 

Wiring Applicable 
equipment 

kW HP Power Lines Signal Lines 
Fuse 
rated 60000 

J) 
600V 

0.2 , 1/4 LI00- 002NFE/NFU 

0.4 1/2 L100- 004NFE/NFU AWG16 / 1.3 mm2 10A 

0.55 3/4 L100- 005NFE 

.75 1 LI00- 007NFE/NFU 
AWGI4 /2.1 mm2 I5A 

1.1 11/2 L100- 01INFE 

1.5 2 L100- 015NFE/NFU 20 A (single ph.) 
AWG12 / 3.3 mmZ 

15A (three ph.) 

2.2 3 LI00- 022NFE/NFU 2 30A (single ph.) 
AWG I O / 5.3 mm 20A (three ph.) 

3.7 5 L100- 037LFU " AWGI2 / 3.3 mm2 ( *) 30A 
18 to 28 AWG / 

5.5 7 1/2 LI00- O55LFU AWGIO /5.3 mm mm2 40A 0.14 to 0.75 mm2 

7.5 10 L100- 075LFU AWG8 / 8.4 mm2 shielded wire 50A 

0.4 1/2 LI00- 004HFFJHFU 3A 

0.75 1 LI00- 007HFE/HFU 6A 
AWGI6/ 1.3 mm2 

1.5 2 L100- 015HFE/HFU 
IOA 

2.2 3 L100- 022HFE/HFU 

3.0 4 L100- 030HFE 
AWG14 /2.1 mm2 15A 

4.0 5 L 1 00-040HFE/HFU 

5.5 71/2 LI00- 055HFU 20A 
AWG12 /3.3mm2 

7.5 10 L100- 075HFU 25A 

Note 1: Field wiring must be made by a UL- listed and CSA- certified closed -loop 
terminal connector sized for the wire gauge involved. Connector must be fixed by using 
the crimping tool specified by the Connector manufacturer. 

Note 2: Be sure to consider the capacity of the circuit breaker to be used. 

Note 3: Be sure to use larger wires for the power lines if the distance exceeds 20 meters. " 

( *) Use 18 AWG / 0.75 mm2 wire for the alarm signal wire (ALO, AL I, AL2 terminals). 
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Step -by -Step Basic Installation 

. 

Wiring the Inverter Input to a Power Supply t. Step 6: In this step, you will connect wiring to 
the input of the inverter. First, you must deter- 
mine whether the inverter model You have 

requires three -phase power only, or if it can ' 

accept either single -phase or three -phase power. 

All models have the same power connector 
terminals labeled LI, L2, and L3/N. So, you 
must refer to the specifications label (on the 
side of the inverter) for the acceptable power 
source types! For inverters which can accept 
single -phase power and are connected that 
way, terminal L2 will remain unconnected. 
The wiring example to the right shows an L100 
inverter wired for 3 -phase input. Note the use of 
spade lug connectors for a secure connection. 

` 

NOTE: An inverter powered by a portable power generator may receive a distorted 
power waveform, overheating the generator. In general, the generator capacity should be 

five times that of the inverter (kVA) in a PWM (pulse -width modulated) control system, 
or six times greater in a PAM (pulse -amplitude modulated) control system. 

CAUTION: Be sure that the input voltage matches the inverter specifications: 
Single/Three phase 200 to 240 V 50/60 Hz (up to 2.2kW) 
Three phase 200 to 240V 50 /60Hz (above 2.2kW) 
Three phase 380 to 460 V 50 /60Hz 

A CAUTION: Be sure not to input a single phase to a three -phase -only type inverter. 
Otherwise, there is the danger of fire. 

CAUTION: Be sure not to connect an AC power supply to the output terminals. Other- 
w ise, there is thé danger of injury and/or fire. 

Power Input Power Output NOTE: 

I I I I L, N: Single -phase 200 to 240V 50/60 Hz 
(L) (N) TI T2 T3 LI, L2, L3:Three -phase 200 to 240V 50/60 Hz 

LI L2 L3 U V W Three -phase 380 to 460V 50/60 Hz 
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2 -15 

ACAUTION: Fasten thé screws with the specified fastening torque (see the following 
table). Check for any loosening of screws. Otherwise, there is the danger of fire. 

CAUTION: Remarks for using earth leakage circuit breakers in the mains supply: 
Frequency inverters with CE- filters (RFI- filter) and shielded (screened) motor cables 
have a higher leakage current toward Earth CND. Especially at the moment of switching 
on this can cause inadvertent tripping of earth leakage circuit breakers. Because of the 
rectifier on the input side of the inverter there is the possibility to stall the switch -off 
function through small amounts of DC current. Please observe the following: 

Use only short time- invariant and pulse current -sensitive earth leakage circuit 
breakers with higher trigger current. 
Other components should be secured with separate earth leakage circuit breakers. 
Earth leakage circuit breakers in the power input wiring of an inverter are not an 

absolute protection against electric shock by direct touching. 

CAUTION: Be sure to install a fuse in the wire for each phase of the main power supply 
to the inverter. Otherwise, there is the danger of fire. 

CAUTION: For motor leads, earth leakage breakers and electromagnetic contactors, be 
sure to size these components properly (each must have the capacity for rated current 
and voltage). Otherwise, there is the danger of fire. 

Terminal Dimensions and Tightening Torque 
The terminal screw dimensions for all L100 inverters are listed in table below. This 
information is useful in sizing spade lug or ring lug connectors for wire terminations. 

Connector 
Number 
of Screw 

Terminals 

Models 002NF, 
004nF 

1 

Models 005NF- 
022NF, 037LF, 

004HF 040HF 

Models 055LF, 
075LF, 055HF, 

075HF 

Screw 
Diameter 

Width 
(mm) 

Screw 
Diameter 

Width 
(mm)' 

Screw 
Diameter 

Width 
(mm) 

Power Terminals 12 M3.5 7.1 M4 9 M5 13 

Control Signal 16" M2 M2 M2 

tlarm Signal 3 M3 M3 M3 

round Terminals 2 M4 M4 M5 

When connecting wiring, use the tightening torque listed in the following table to safely 
attach wiring to the connectors. 

Screw Tightening Torque Screw Tightening Torque Screw Tightening Torque 

M2 0.2 Nm (max. 0.25 Nm) M3.5 0.8 Nm (max. 0.9 Nm) MS 2.0 Nm (max. 2.2 Nm) 
M3 0.5 Nm (max. 0.6 m) M4 1.2 Nm (max. 1.3 Nm) - - 
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Step -by -Step Basic Installation 

Wiring the Motor to the Inverter Output 

QUIP Step 7: The process of motor selection is beyond the scope of this manual. However, it 

must be an AC induction motor with three phases. It should also come with a chassis 
ground lug. If the motor does not have three power input leads,'stop the installation an 
verify the motor type. Other guidelines for wiring the motor include: 

Use an inverter -grade motor for maximum motor life (1600V insulation). 

For standard motors, use the AC reactor accessory if the wiring between the inverter 
and motor exceeds 10 meters in length. 

Simply connect the motor to the terminals 
indicated on the inverter to the right. The 
terminals are labeled U/TI, V/T2, and W/T3. 
This is a good time to connect the chassis 
ground lug on the drive as well. The motor 
chassis ground must also'connect to the same 
point. Use a star ground (single- point) 
arrangement, and never daisy -chain the 
grounds (point -to- point). 

Use the same wire gauge on the motor and 
chassis ground wiring as you used on the 
power input wiring in the previous step. After 
completing the wiring: 

Replace the housing partition that covers 
access to the power connections. 

Close the main door and secure the reten- 
tion screw firmly. 

To Power To Motor To Chassis 
Other Wiring - After the initial installation Supply Ground 

and powerup test, you may need to wire the 
remaining connectors - the control signal connector, and the alarm circuit connector. 
This is covered in detail on page 4 -22. 

Step 8: After.mounting and wiring the inverter, 
it's time to remove any covers from the inverter 
housing. This includes covers over the side 
ventilation ports. Remove the square cover panel 
at the top of the housing, unless the application 
must maintain a NEMA rating. 

WARNING: Make sure the input power to the 
inverter is off. If the drive has been powered, 
leave it off for five minutes before continuing. 

The top housing cover is held in place by four locking tabs. To remove the cover, 
squeeze two corners together and push a small screwdriver under one side as shown, 
while pulling upward. Hold the screwdriver at the angle shown, and DO NOT push the 
screwdriver or any object through ventilation openings and into the inverter. 
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L100 Inverter 

Powerup Test 

2 -17 

Step 9: After wiring the inverter and motor, you're ready to do a powerup test. The 
procedure that follows is designed for the first -time use of the drive. Please verify the 

following conditions before conducting the powerup test: 

You have followed all the steps in this chapter up to this step. 

The inverter is new, and is securely mounted to a non -Flammable vertical surface 

The inverter is connected to a power source and motor. 

No additional wiring of inverter connectors or terminals has been done. 

The power supply is reliable, and the motor is a known working unit. 

The motor is securely mounted, and is not connected to any load. 

Goals for the Powerup Test 
If there are any exceptions to the above conditions at this step, please take a moment to 
take any measures necessary to reach this basic starting point. The specific goals of this 
powerup test are: 

1. Verify that the wiring to the power supply and motor is correct. 

2. Demonstrate that the inverter and motor are generally compatible. 

3. Give a brief introduction to the use of the built -in operator keypad. 

The powerup test gives you an important starting point to ensure a safe and successful. 
application of the Hitachi inverter. We highly recommend performing this test before 
proceeding to the other chapters in this manual. 

Pre -test and Operational Precautions , 

The following instructions apply to the powerup test, or to any time the inverter is 

powered and operating. Please study the following instructions and messages before 
proceeding with the powerup test. 

1. The power supply must have fusing suitable for the load. Check the fuse size chart 
presented in Step 5, if necessary. 

2. Be sure you have access to a cut -off switch for the drive input power if necessary. 
However, do not turn off power to the inverter during its operation unless it is an 

emergency. 

3. Turn the inverter's front panel potentiometer to the MIN position (fully counter- clock- 
wise). 

CAUTION: The heat sink fins will have a high temperature. Be careful not to touch 
them. Otherwise, there is the danger of getting burned. 

CAUTION: The operation of the inverter can be easily changed from low speed to high 
speed. Be sure check the capability and limitations of the motor and machine before 
operating the inverter. Otherwise, there is the danger of injury. 
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Powerup Test 

\\CAUTION: If you operate a motor at a frequency higher than the inverter standard 

default setting (50Hz/60Hz), be sure to check the motor and machine specifications with . 

the respective manufacturer. Only operate the motor at elevated frequencies after 

their approval. Otherwise, there is the danger of equipment damage. 

CAUTION: Check the following before and during the powerup test. Otherwise, there is 

the danger of equipment damage. 

Is the shorting bar between the +1 and + terminals installed? DO NOT power or 
operate the inverter if the jumper is removed. 
Is the direction of the motor correct? 
Did the inverter trip during acceleration or deceleration? 
Were the rpm and frequency meter readings as expected? 

Were there any abnormal motor vibrations or noise? 

Powering the Inverter 
If you have followed all the steps, cautions and warnings up to this point, you're ready to 

apply power. After doing so, the following events should occur: 

The POWER LED will illuminate. 

The numeric (7- segment) LEDs will display a test pattern, then stop at 0. C. 

The Hz LED will be on. 

If the motor starts running unexpectedly or any other problem occurs, press the STOP 

button. Only if necessary should you remove power to the inverter as a remedy. 

NOTE: If the inverter has been previously powered and programmed, the LEDs (other 
than the POWER LED) may illuminate differently than as indicated above. If necessary, 

you can initialize all parameters to the factory default settings. See the initialization 
instructions on page 6-8. 
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L100 Inverter 

Using the Front Panel Keypad 
Front Panel Introduction 

Please take a moment to familiarize yourself with the keypad layout shown in the figure 
below. These are the visible controls and indicators when the front panel door is closed. 

Parameter Display 

Run /Stop LED 

' Program/Monitor LED 

Run Enable LED 

o 
RACHI 

sao . 

0 

Power LED 

Display Units 
Hertz / Amperes LEDs 

Potentiometer Enable LED 

Run Button Stop /Reset Button Potentiometer 

The display is used in programming the inverter's parameters, as well as monitoring 
specific parameter values during operation. Many functions are applicable only during 
the initial installation, while others are more useful for maintenance or monitoring. 

Parameter Editing Controls 
Now, open the front panel (half -door) for second -level access to reveal additional 
operator keys for parameter editing as shown below. In normal operation after installa- 
tion, parameter editing is unnecessary, so these controls are hidden from view. 

The front panel controls and indicators are described as follows: 

Run/Stop LED - On when the inverter output is running the motor (Run Mode), and 
Off when the inverter output is Off (Stop Mode). 

Program/Monitor LED - This LED is On when the inverter is ready for parameter 
editing (Program Mode). It is Off when the parameter display is monitoring data 
(Monitor Mode). 

Run Enable LED - is On when the inverter is ready to respond to the Run command, 
Off when the Run command is disabled. 

Run Key - Press this key to run the motor (the Run Enable LED must be On first). 

Stop/Reset Key - Press this key to stop the motor when it is running (uses the 
programmed deceleration rate). This key will also reset an alarm which has tripped. 

Potentiometer - allows an operator to enter data for selecting a scalar value from a 
range, associated with the inverter output frequency. 

Potentiometer Enable LED - On when the potentiometer is enabled for value entry. 

Parameter Display - a 4- digit, 7- segment display for parameters and function codes. 

Display Units, Hertz/Amperes -'One of these LEDs will be On to indicate the units 
associated with the parameter display. . 

Power LED - This LED is On when the power input to the inverter is on. 
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2 -20 
Using the Front Panel Keypad 

Function Key - This key is used to navigate 

through the lists of parameters and functions 
for setting and monitoring parameter values. 

Up/Down (Q, ®) Keys - Use these keys 

alternately to move up or down the lists of 
parameter and functions shown in the display, 

and increment/decrement values. 

Store (Q ) Key - When the unit is in 

Program Mode and the operator has edited a 

parameter value, press the Store key to write 
the new value to the EEPROM. 

O nor 
HITACHI ,a 

oP 5a0 o. 
0 o 

v / T\ 
Funct on Up/Down Store 

key keys key 

Keys, Modes, and Parameters 
Purpose of the keypad is to provide a way to change modes and parameters. The term 

function applies to both monitoring modes and parameters. These are all accessible 

through function codes, which are primarily 3, character codes. The various functions are 

separated into related groups identifiable by the left -most character, as the table shows. 

Function 
Group 

Type (Category) of Function Mode to Access 
PGM LED 
Indicator 

"D" Monitoring functions Monitor Q 
"F' Basic profile parameters Program d 
"A" Standard functions Program 

"B" Fine tuning functions Program 

"C" Intelligent terminal functions Program 

"E" Error codes - 
For example, function "A 04" is the base frequency setting for the motor, typically 50 Hz 

or 60 Hz. To edit the parameter, the inverter must be in Program Mode (PGM LED will 
be On). You use the front panel keys to first select the function code "A 04." After 

displaying the value'for "A 04," use the Up/Down (Q or ®) keys to edit the value. 

NOTE: The inverter 7= segment display shows lower case "b" and "d ", which means the 

L° same as the upper case letters "B" and "D" úsed in this manual (for uniformity "A to F 

The inverter automatically switches into Monitor MONITOR PROGRAM 

Mode when you access "D" group functions. It 
'switches into Program Mode when you access any 'A' Croup 

D" Grou "B" Group 
other group, because they all have editable param- P C Group 

eters. Error codes use the "E" group, and appear "F Group ,F 

automatically when a fault event occurs. Refer to 

page 6-5 for error code details. 
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L100 Inverter 

Keypad Navigational Map 
The L100 Series inverter drives have many programmable functions and parameters. 
Chapter 3 will cover these in detail, but we need to access just a few items to perform the 

powerup test. The menu structure makes use of function codes and parameter codes to 

allow programming and monitoring with only a 4 -digit display and a few buttons and 
LEDs. So, it is important to become familiar with the basic navigational map of parame- 
ters and functions in the diagram below. You may later use this map as a reference. 

Monitor Mode - Program Mode- - 

O PRG LED = OFF PRG LED = ON 

Select Function < Select Paraméter Edtt Parameter 

Display 
Data 

(0000 

Increment/ 
decrement 

value 

Edit - 

The navigational map shows the relationship of all resources of 
the inverter in one view. In general, use the ® key to move left 
and right, and the Q ® (arrow) keys to move up and down. 
Other tables in this chapter will show how to set up a particular 
parameter, for example. However, the map above gives the "big 
picture" for functions in general. 
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2 -22 
Using the Front Panel Keypad 

Selecting Functions and Editing Parameters 
In order to run the motor for the powerup test, this section will show how to: 

select the inverter's maximum output frequency to the motor 

select the keypad potentiometer as the source of motor speed command 

select the keypad as the source of the RUN command 

enable the RUN command 

The following series of programming tables are designed for successive use. Each table 

uses the previous table's final state as the starting point. Therefore, start with the first and 

continue programming until the last one. If you get lost or concerned that some of the 

other parameters settings may be incorrect, refer to the section on restoring factory 
default settings on page 6-8. 

CAUTION: If you operate a motor at a frequency higher than the inverter standard 

default setting (50Hz/60Hz), be sure to check the motor and machine specifications with 
the respective manufacturer. Only operate the motor at elevated frequencies after getting 
their approval. Otherwise, there is the danger of equipment damage. 

Setting the Motor Base Frequency -The motor is designed to operate at a specific AC 
frequency. Most commercial motors are designed for 50/60 Hz operation. First, check 
the motor specifications. Then follow the steps in the table below to verify the setting or 
correct for your motor. DO NOT set it for greater than 50/60 Hz unless the motor 
manufacturer specifically approves operation at the higher frequency. 

Action Display FuncJParameter 

Press the ® key. Monitor functions Q Q 
1 

Press the or ® keys until -> "A" group selected 
(13 - _ 

Press the ® key. R 
Q Ì 

First "A" parameter 

Press the ® key twice. Base frequency setting IR Q 
31 

l Press the ® key. 
Default value for base frequency. 
US = 60 Hz, Europe = 50 Hz. 60 

or 

5 Q 

Press the ®or ® key as needed. Set to your motor specs (your ' 
display may be different) l 

60 

Press the ® key. Stores parameter, returns to "A" 
group list 

IR Q 3 
l 

TIP: If you need to scroll through a function or parameter list, press and hold the or 

® key to auto -increment through the list. 
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L100 Inverter 
2 -23 

Select the Potentiometer for Speed Command - the motor speed may be controlled 
from the following sources: 

Potentiometer on front panel keypad 

Control terminals 

Remote panel 

Then follow the steps in the table below to select the potentiometer for the speed 
command (the table resumes action from the end of the previous table). 

Action Display FuncJParameter 

Press the ©key twice. Speed command source setting 
R O 

Ì 

Press the ® key. o 1 

0 = potentiometer 
1 = control terminals (default) 
2 = keypad 

Press the ® key. 0 = potentiometer (selected) 
C10 

Press the rR key. Stores parameter, returns to "A" 
group list R O 

1 

Select the Keypad for the RUN Command - the RUN command causes the inverter to 
accelerate the motor to the selected speed. You can program the inverter to respond to 
either the control terminal signal or the keypad RUN key. 

Follow the steps in the table below to select the front panel RUN key as the source for 
the RUN Command (the table resumes action from the end of the previous table). 

Action 1 Display FuncJParameter 

Press the ® key. Run command source 
R Q2 

Press the ® key. O 
1 

I= control terminals (default) 
2 = keypad 

Press the ® key. 2 = keypad (selected) 02 
Press the rR key. Stores parameter, returns to "A" 

group list IR 02 

NOTE: When you press the STR key in the last step above (and the display = 02), the 
Run Enable LED above the RUN switch on the keypad will turn ON. This is normal, and 
does not mean the motor is trying to run. It means that the RUN key is now enabled. 
DO NOT press the RUN key at this time - finish out the programming exercise first. 

TIP: If you became lost during anÿ of these steps, first observe the state of the PRG 
LED. Then study the keypad navigation on page 21 to determine the current state of the 
keypad controls and display. As long as you do not press the STR key, no parameters 
will be changed by keypad entry errors. 
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Using the Front Panel Keypad 

Monitoring Parameters with the. Display 
After using the keypad for parameter editing, 
it's a good idea to switch the inverter from 
Program Modé to Monitor Mode and close 
the panel door (puts the keys for parameter 
editing put of sight). This will also turn out 
the PRG LED, and the Hertz or Ampere LED 
indicates the display units. 

HITACHI 
P 

oRIM sup'. Hz 

Pr o 
0 0 

For the powerup test, let's monitor the motor speed indirectly by viewing the inverter's 
output frequency. The output frequency must not be confused with base frequency (50/ 
60 Hz) of the motor, or the carrier frequency (switching frequency of the inverter, in the 
kHz range). The monitoring functions are in the "D" list, located near the top left of the 
keypad navigation diagram. 

Output frequency (speed) monitor - Resuming the keypàd programming from the 
previous table, follow the steps in the table below. 

Action Display FuncfParameter 

Press the ® key. _ _ "A" group selected 

Press the ® key three times. Output frequency selected a o 
I, 

Press the ® key. Output frequency displayed f 0.01 

When the D 0 I function code appeared, the PRG LED went off. This confirms the 
inverter is no longer in programming mode, even while you are selecting the particular 
monitoring parameter. After pressing the Q key, the display shows the current speed 
(which is zero at this point). 

Running the Motor 
If you have programmed all the parameters up to this point, you're ready to run the 
motor! First, review this checklist: 

1. Verify the Power LED is on. If not, check the power connections. 

2. Verify the Run Enable LED is on. If not, review the programming steps to find the 
problem. . 

3. Verify the PRG LED is off. If it is on, review the instructions above. 

4. Make sure the motor is disconnected from any mechanical load. 

5. Turn the potentiometer to the MIN position (completely counter clock- wise). 

6. Now, press the RUN key on the keypad. The RUN LED will tum on. 

7. Slowly increase the potentiometer setting in clockwise fashion. The motor should 
start turning when the indicator is in the 9:00 position and beyond. 

8. Press the STOP keÿ to stop the motor rotation. 
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L100 Inverter 
2 -25 

Powerup Test Observations and Summary 

Step 10: Reading this section will help you make some useful observations when first 

running the motor. 

Error Codes - if the inverter displays an error code (LED format is "EXX"), see the . 

instructions on page 6-5 to interpret and clear the error. 

Acceleration and Deceleration - The L100 inverter has programmable acceleration and 

deceleration values. The test procedure left these at the default value, 10 seconds. You 

can observe this by setting the potentiometer at about half speed before running the 

motor. Then press RUN, and the motor will take 5 seconds to reach a steady speed. Press 

the STOP key to see a 5 second deceleration to a stop. 

State of Inverter at Stop - If you adjust the motor's speed to zero, the motor will slow to 

a near stop, and the inverter turns the outputs off. The high -performance L 100 can rotate 

at a very slow speed with high torque output, but not zero (must use servo systems with 

positidn feedback for that feature). This characteristic means you must use a mechanical 

brake for some applications. 

Interpreting the Display - First, let's interpret the output frequency display readout. 

The maximum frequency setting (parameter A4) defaults to 50Hz or 60 Hz (Europe and 

United States, respectively) for your application. 

'Example: Suppose a 4 -pole motor is rated for 60 Hz operation, so the inverter is config- 
ured to output 60 Hz at full scale. Let's use the following formula to calculate the RPM. 

Frequency x 60 Frequency x 120 60 x 120 
Speed in RPM = 1800RPM 

Pairs of poles # of poles 4 

The theoretical speed for the motor is 1800 RPM (speed of torque vector rotation). 

However, the motor cannot generate torque unless its shaft turns at a slightly different 
speed. This difference is called slip. So it's common to see a rated speed of approxi- 

mately 1750 RPM on a 60 Hz, 4 -pole motor. Using a tachometer to measure shaft speed, 

you can see the difference between the inverter output frequency and the actual motor 

speed. The slip increases slightly as the motor's load increases. This is why the inverter 

output value is called "frequency," since it is not exactly equal to motor speed. You can 

program the inverter to display output frequency in units more directly related to the load 

speed by entering a constant (discussed more in depth on page 3 -25). 

Run/Stop versus Monitor/Program modes The 
Run LED on the inverter is On in the Run Mode, 
and Off in the Stop Mode. The Program LED is On 

when the inverter is in the Program Mode, and Off 
for Monitor Mode. All four mode combinations are 

possible: The diagram to the right depicts the modes 

and the mode transitions from keypad commands. 

NOTE: Some factory automation devices such as PLCs have alternate Run/Program 

modes; the device is in either one mode or the other. In the Hitachi inverter, however, 

Run Mode alternates with Stop Mode, and Program Mode alternates with Monitor 
Mode. This arrangement lets you program some values while the inverter is operating - 
providing flexibility for maintenance personnel. 
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Configuring 
Drive Parameters 

In This Chapter.... page - Choosing a Programming Device 2 - Using Keypad Devices 3 - Using the PC. Software - DOP Plus 6 - "D" Group: Monitoring Functions 8 - "F" Group: Main Profile Parameters 9 - "A" Group: Standard Functions 10 - "B" Group: Fine Tuning Functions 21 - "C" Group:, Intelligent Terminal Functions 27 
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3 -2 
Choosing a Programming Device 

Choosing a Programming Device 
Introduction 

Hitachi variable frequency drives (inverters) use the latest electronics technology for 
getting the right AC waveform to the motor at the right time. The benefits are many, 
including energy savings and higher machine output or productivity. The flexibility 
required to handle a broad range of applications has required ever more configurable 
options and parameters - inverters are now a complex industrial automation compo- 
nent. And this can make a product seem difficult to use, but the goal of this chapter is to 

make this easier for you. 

As the powerup test in Chapter 2 demonstrated, you do not have to program very many 
parameters to run the motor. In fact, most applications would benefit only from program- 
ming just a few, specific parameters. This chapter will explain the purpose of each set of 
parameters, and help you decide which ones are important to your application. 

If you are developing a new application for the inverter and a motor, finding the right 
parameters to.change is mostly an exercise in optimization. Therefore, it is OK to begin 
running the motor with a loosely tuned system. By making specific, individual changes 
and observing their effects, you can achieve a finely tuned system. 

Introduction to Inverter Programming 
The front panel keypad is the first and best way to get to know the inverter's capabilities. 
Every function or programmable parameter is accessible from the keypad. The other 
devices simply imitate the keypad's layout and inverter access, while adding another 
valuable aspect to the system. In this way, you can use a variety of programming devices 
with basically the same keypad skills. The following table shows various programming 
options, the features unique to each device, and the cables required. 

Device 
Part 

Number 
Parameter 

Access 

Parameter 
selling 
storage 

Cables (choose one) 

Part number Length 

Inverter keypad - 
' 

Monitor and 
program 

EEPROM in 
inverter' 

- - 
DOP Plus Software 
(for PC) 

DOP PLUS Monitor and 
program 

PC hard drive 
or diskette 

(Included with 
software) 

2 meters 

Remote Digital 
Operator Panel 

DOP OEA Monitor and 
program 

none on DOP ICA -0.6L 0.6 meters 

ICA IL I meter 

ICA -3L 3 meters 

Read/Write Digital 
Operator Panel 

DRW OEA2 Monitor and 
program 

EEPROM in 
operator panel 

Use same 3 cables as above. 

Operator Monitor OPE J Monitor only none on 
operator 
monitor 

ICE-0.6L 0.6 meters 

ICL IL I meter 
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L100 Inverter 

Using Keypad Devices 
liverter,Font Panel Keypad 

The L100 Series inverter front keypad contains all the elements for both monitoring and 

programming parameters. The keypad layout is pictured below. All other programming 

devices for the inverter have a similar key arrangement and function. The DOP Plus PC 

software has an on- screen keypad as well. 

Parameter Display 

Run/Stop LED 

Program/Monitor LED 

Run Enable LED - 
Run Key 

Stop /Reset Key 

HITACHI 
Owx 

oA+a ( Súú 

Function 
key 

®®), 
U 7 

Up /Down Store 
keys key 

Power LED 

Display Units 
Hertz / Amperes LEDs 

Potentiometer 
Enable LED 

Potentiometer 

Key.and Indicator: Legend 
Run/Stop LED - On when the inverter output is running the motor (Run Mode), and 

Off when the inverter output is Off (Stop Mode). 

Program/Monitor LED - This LED is On when the inverter is read); for parameter 

editing (Program Mode). It is Off when the parameter display is monitoring data 

(Monitor Mode). 

Run Key - Press this key to run the motor (the Run Enable LED must be On first). 

Run Enable LED - is On when the inverter is ready to respond to the Run command, 

Off when the Run command is disabled. 

Stop/Reset Key - Press this key to, stop the motor when it is running (uses the 

programmed deceleration rate). This key will also reset an alarm which has tripped. 

Potentiometer - allows an operator to enter data for selecting a scalar value from a 

range, associated with the inverter output frequency. 

Potentiometer Enable LED - On when the potentiometer is enabled for value entry. 

Parameter Display - a 4- digit, 7- segment display for parameters and function codes. 

Display Units, Hertz/Amperes - One of these LEDs will be On to indicate the units 

associated with the parameter display. 

Power LED - This LED is On when the power input to the inverter is On. 

Function Key - This key is used to navigate through the lists of parameters and 

functions for setting and monitoring parameter values. 

Up/Down (, ®) Keys - Use these keys to altemately move up or down the lists of 

parameter and functions shown in the display, and increment/decrement values. 

Store ( l ) Key - When the unit is in Program Mode and the operator has edited a 

parameter value; press the Store key to write the new value to the EEPROM. 
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3 -4 
Using Keypad Devices 

U 
0 

Keypad Navigational Map 

Whether you use the keypad on the inverter, the DOP software for the personal 
computer, or the hand -held digital operator panel, each navigates the same way. The 

diagram below shows the basic navigational map of parameters and functions. 

Monitor Mode 

O PRG' LED = OFF 

Select Function 

Display 
Data 

f- 

CQC 

' Program Mode 

PRG LED. =ON 

Select Parameter Edit Parameter 

® . 

91 

® ® ® 
C 01 

92 e ® ® 

. ® ® e 
® 

R 98 
® ® 
R 01 

Incrementi 
' decrement 

value 

Edit 

1234 

Write 
data to 

EEPROM 

NOTE: The inverter 7- segment display shows lower case "b" and "d ", which means the 

same as the upper case letters "B" and "D" used in this manual (for uniformity "A to F "). 

NOTE: The Store Key saves the edited parameter (shown in the display) to the 

EEPROM in the inverter, regardless of the programming device. Upload and download 
of parameters is accomplished through a separate command - do not confuse Store with 
Download or Upload. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 387 of 578



L100 Inverter 

Operational Modes 
The RUN and PGM LEDs tell just part of the story; 
Run Mode and Program Modes are independent 
modes, not opposite modes. In the state diagram to 

the right, Run alternates with Stop, and Program 
Mode alternates with Monitor Mode. This is a very 
important ability, for it shows that a technician can 

approach a running machine and change some 
- parameters without shutting down the machine. 

The occurrence of a fault during operation will 
cause the inverter to enter the Trip Mode as shown. 
An event such as an output overload will cause the 
inverter to exit the Run Mode and turn off its output 
to the motor. In the Trip Mode, any request to run 
the motor is ignored. You must clear the error by 
pressing the Stop /Reset switch. See page 6-5 for 
error codes and trip history monitoring in detail. 

The motor control program in the L100 
inverter has two PWM sinusoidal switching 
algorithms. The intent is that you select the 
best algorithm for the motor characteristics in 
your application. Both algorithms generate 
the frequency output in a unique way. Once 
configured, the algorithm is the basis for 
other parameter settings as well (see page 

3 -13). Therefore, choose the best algorithm 
early in your application design process. 

Other Keypad Programming Devices 
Several hand -held programming devices are available: 

Digital Operator Panel, DOP -OEA 

Digital Operator Panel and Read/Write Copy Unit 
(shown at right), DRW -0EA2 

Operator Monitor, OPE -1 

The keypads on these operator units are similar to the 
inverter keypad (refer to the manual that comes with each 
unit). These can also be panel -mounted to provide a 

permanent low -cost operator interface, while keeping the 
inverter secure within the cabinet. The LCD display on 
the DOP units provides more detailed parameter names 
and values. The DRW -0EA2 Copy Unit lets you read the 
parameters from one unit and copy them to another. The 
Operator Monitor can view (but not edit) parameters. See 
Appendix B for DOP monitor and function tables. . 

Contact your local Hitachi'distributor for more product information. 

Inverter PWM Switching Algorithms 

o Output 
D 
<o 

o 
a) _,. 
Fa` 

3 j. 

co 
co 

-c?) 

Venable f req control, 
constant torque 

Venable freq control, 
reduced torque 

t- xad a,r- 
RELr RGW COPY 

FUN 

D © ® 
x¢ct 7Vle 44, 
In WI A14, 9T©P 
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3 -6 
Using the PC Software - DOP Plus 

Using the PC Software - DOP Plus 
During application development, using the 

DOP Plus software is a great way to 

configure your inverter. This package 

works with several Hitachi inverter 

families, providing these features: 

Automatic detection of inverter family 

Save parameter settings to disk 

Load parameters settings from disk 

Print all parameters and functions 

Compare inverter settings with disk file 

RS232/422 converter and cable included 

Built -in help screens for functions 

Automatic Quick Function Parameter 

Select 

Runs on a PC with either Windows 3.1, Win95/98, or Windows NT 

Initial setup is easy, using the 2 -meter cable and RS232/422 converter as shown below. 

The RS422 electrical characteristics are more noise -immune to electrical interference 

from inverters and large motors. We recommend that you keep the communications 

cable away from inverter power supply or motor wiring as a precaution. 

_ 
. 

xu ni 

OOP Pus 

DOP Plus software on a PC 

RS232/422 
converter 

/ 2 -meter cable, RJ45 
plug each ends 

Inverter 

11a0:' 

When you connect the cable and go on -line with the DOP software, the inverter 

is disabled (except for the Stop /Reset key). When you go off -line or disconnect the 

cable, the inverter keypad becomes fully enabled. 
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L100 Inverter 

Programming with the DOP Plus 
The screen arrangement is similar to the 
inverter keypad. Additional buttons Read 
EEPROM and Write EEPROM let you 

upload or download parameter settings. 
After doing a Read EEPROM, all the 
inverter's parameter settings will be accessi- 
ble in the scrollable list box. Just double - 
click any parameter to begin editing. 

It is important to understand that the way 
you reference parameters with the DOP Plus 
is different from the inverter keypad and 
display. The inverter must use a simple code to identify a parameter, while all the remote 
terminals and the DOP Plus software have multiple- character capability. Therefore, the 
software uses more complete parameter names and a different numbering system to 
index (reference) the parameters. The tables in this chapter list the parameters in the 
sequence of the inverter keypad, with a cross -reference to the Digital Operator Panels 
and DOP Plus software parameter names in the right -most column. The diagram below 
shows a table from this chapter and the DOP+ parameter name cross- references. 

3 -7 

DOP function code and name 

Parameter tables in this manual 

Oa* DI ltn1.01, 
Mao 1.°a.. 

.0 ww 
m °tt:= m 
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tm s 
7P 

eion~srl r..u.r 

cw«u+aina 

$ imvtee vsoyrr tatis 

0^-4;^;;;;;;;;;- x: 
16.1.4.311 PLIINT011.. 

M i th« 

WnpM 
wlRMi 

TIP: We recommend choosing a particular programming tool at the beginning of your 
inverter configuration project. Avoid switching programming tools until you become 
fámiliar with most or all of the inverter parameters. 

The DOP Plus software comes with an instruction manual. Please refer to that manual 
for details on how to establish communications with the inverter from your PC, and how 
to edit, upload, and download parameters. See Appendix B for DOP monitor and 
function tables. 

o 
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"D" Group: Monitoring Functions 

"D" Group: Monitoring Functions 
Parameter Monitoring Functions 

You can access important system parameter values with the "D" group monitoring 
functions, whether the inverter is in Run Mode or Stop Mode. After selecting the 
function code number for the parameter you want to monitor, press the Function key 
once to show the value on the display. In Functions D05 and D06, the intelligent termi- 
nals use individual segments of the display to show On /Off status. 

"D" Function Run- 
time 
Edit 

Range 
and 

Units 

DOP,DRW,DOP+ 

Code 
Name Description 

Code 
Name 

DOI Output frequency 
monitor 

Real -time display of output 
frequency to motor, from 0.0 to 
360.0 Hz 

- 0.0 to 
360.0 Hz 

Monitor: FS, 2FS, 
TM, VR, 1 to 15 S 

D02 Output current 
monitor 

Filtered display of output 
current to motor (100 mS 
internal filter time constant) 

- - A Mon. lm 

D03 Rotation direction 
monitor 

'Three different indications: 
"F' Forward 
"I I" Stop 
"r" Reverse 

- - Mon. VR 

D04 Process variable 
(PV), PID feedback 
monitor 

Displays the scaled PID 
process variable (feedback) 
value (A75 is scale factor) 

- - Monitor: FSP, 2FP, 
TMP, VRP, 
I to 15S 

D05 Intelligent input 
terminal status 

Displays the state of the intelli- 
gent input terminals: 

fol ii dol Ool ON 

[I Ill II II i j j OFF 

6 5 4 3 2 I 

- -. Mon. TERM 

Terminal numbers 

D06 Intelligent output 
terminal status 

Displays the state of the intelli- 
gent output terminals: 

Bof iii Dol ON 

I B FIB [11 In OFF 

AL I2 11 

- - Mon. TERM 

I 

Terminal numbers 

D07 Scaled output 
frequency monitor 

Displays the output frequency 
scaled by the constant in B86. 
Decimal point indicates range: 
XX.XX 0.01 to 99.99 
XXX.X 100.0 to 999.9 
XXXX. 1000 to 9999 
XXXX 10000 to 99990 

- Hz Mon. /Hz 
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L100 Inverter 

Trip Event and History Monitoring 
The trip event and history monitoring feature lets you cycle through related information 
using the keypad. More details about trip event monitoring are on page 6-5. 

II "D" Function Run- 
time 
Edit 

Range 
and 

Units 

DOP,DRW,DOP+ 

Func. 
Code 

Name Description Func. 
Code 

Name 

D08 Trip event monitor Displays the current trip event. 
information. 

- - Mori. ERRI 

D09 Trip history monitor Displays the previous two 
events and their causes. 

- - Mon. ERROR 
COUNT, 
ERR2, 
ERR3 

"F" Group: Main Profile Parameters 
The basic frequency (speed) profile is 

defined by parameters contained in the "F" 
group as shown to the right. The set 

running frequency is in Hz, but accelera -' 
tion and deceleration are specified in the 
time duration of the ramp (from zero to 
maximum frequency, or from maximum 
frequency to zero). The motor direction 
parameter determines whether the keypad 
Run key produces a FWD or REV command. This parameter does not affect the intelli- 
gent terminal FWD and REV functions, which are already separate. , 

Output 
frequency 

1F011 

IF02I IF03I -fi 

time 

"F' Function Run- 
time 
Edit 

Range 
and 

Units 

DOP,DRW,DOP+ 

Func. 
Code 

Name Description P 
Func. 
Code 

Name 

FOI Output frequency 
setting 

Standard default target 
frequency that determines 
constant motor speed 

0 to 360 
Hz 

Mon. FS, 2FS, 
TH, VR, 
I to I5S 

F02 Acceleration I Standard 'default acceleration 0.1 to 
3000 sec. 

Mon. ACCI 

'03 Deceleration I . Standard default deceleration 0.1 to 
3000 sec. 

Mon. DECI 

F04 Motor direction Two options; select codes: 
00.. Forward 
01 .. Reverse 

X 00, 01 Mon. F /R- Select 

or 
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"A" Group: Standard Functions 

"A" Group: Standard Functions 
Basic Parameter Settings 

These settings affect the most fundamental behavior of the inverter - the outputs to t 

The frequency of the inverter's AC output determines the motor speed. You ma 

select from three different sources for the reference speed. During application develop- 

ment you may prefer using the potentiometer, but you may switch to an external source 

(control terminal setting) in the finished application, for example. . 

The base frequency and maximum frequency settings interact according to the graph 

below (left). The inverter output operation follows the constant V/F curve until it reaches 

the full -scale output voltage. This initial straight line is the constant -torque part of the 

operating characteristic. The horizontal line over to the maximum frequency serves to let 

the motor run faster, but at a reduced torque. If you want the motor to output constant 

torque over its entire operating range (limited to the motor nameplate voltage and 

frequency rating), then set the base frequency and maximum frequency equal as shown 

(below right). 

V V 

100% 
[ A03 1 [A04I 

f 

Base Maximum 
Frequency Frequency 

100% 

1A031 

[A041 

Constant torque. 

Base frequency = 
maximum frequency 

"A" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Fune. 
Code 

Name Description US/' Units Codé Name 

A01 Frequency source 
setting 

Three options; select codes: 

00... Keypad potentiometer 
01...Control terminal 
02...Function FOI setting 

X 01 - Mon: F -SET- 
SELECT 

A02 Run command source 
setting 

Two options; select codes: 

01 ...Control terminal 
02...Run key on keypad, or 

digital operator 

X 01 - 
' 

Mon. F/R- 
SELEC 

A03 Base frequency 
setting 

Settable from 50 Hz to the 

maximum frequency 
X 50/60 Hz F -00 F -BASE 

A04 Maximum frequency 
setting 

Settable from the base 
frequency up to 360 Hz 

X 50/60 Hz F -01 F -MAX 
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3 -11 

Analog Input Settings 
The inverter has the capability to accept an external analog input that can command the 

output frequency to the motor. Voltage input (0 I0V) and current input (4 -20mA) are 

available on separate terminals ( "0" and "01," respectively). The analog input settings 

add scaling and offset adjustments between the analog input and the frequency output. 

In the graph below (left) A 13 and A 14 select the active portion of the input voltage or 

current range. The parameters A I 1 and A 12 select the start and end frequency of the 

converted output frequency range, respectively. Together, these four parameters define a 

line segment as shown (below, right). When the line does not begin at the origin, Al5 
'defines whether the inverter outputs 0Hz or the A I I frequency when the analog input 

value is less than the A 13 setting (determines the non -linear part of the translation). 

Frequency Frequency 

OV 

4mA 
IA131 A141 

IA12I 

i 
% input 0 Hz 

10V scale OV 

20mA 4mA 

A15 = 00 

IA 31 

A15=011 

1A141 

% input 

10V scale 

20mA 

"A" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Codé Name Description 

EU/ 
US 

Units 
Func. 
Code 

Name 

A l 1 External frequency 
output zero reference 

The output frequency corre- 
sponding to the analog input 
range starting point 

X 0 
Hz 

F -31 IN EXS 

A 12 External frequency 
output span reference 

The output frequency corre- 
sponding to the analog input 
range ending point 

X 0 
Hz 

F -31 IN EXE 

A13 External frequency 
input bias start 

The starting point (offset) for 
the active analog input range 

X , 0 
To 

F -31 IN EX%S 

A 14 External frequency 
input bias end 

The ending point (offset) for 
the active analog input range 

X 
- 

100 
To 

F -31 IN EX %E 

015 External frequency 
offset enable 

Two options; select codes: 
00... Use offset (A I I value) 
01... Use 0 Hz 

X 01 - F -31 IN 
LEVEL 

A 16 External frequency 
filter time constant 

Range n = Ito 8, where n = 
number of samples for avg. 

X 8 Sam- 
pies 

F -31 IN 
F -SAMP 
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"A" Group: Standard Functions 

Multi -speed Frequency Setting 
The LI00 inverter has the capability to store and Output up to 16 frequencies to the 

motor (A20 to A35). As in traditional motion terminology, we call this multi -speed 

profile capability. Binary -encoded logic inputs select the particular frequency (speed) 

setting, and the inverter applies the current acceleration or deceleration setting require 

to change from the current output frequency to the new one. 

The jog speed setting is used whenever the Jog command is active. The jog speed setting 

rangé is arbitrarily limited to 10 Hz, to provide safety during manual operation. The 

acceleration to the jog frequency is instantaneous, but you can choose from three modes 

for the best method for stopping the jog operation. 

"A" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
EU/ 

Units 
Func. 
Code 

Name 

A20 Multi -speed 
frequency setting 

Defines the first speed of a 

multi -speed profile, range is 
0 to360Hz 

0 ' Hz F -11 SPD FS 

A21 
to 
A35 

Multi -speed 
frequency settings 

Defines 15 more speeds, 
range is 0 to 360 Hz. 
A21 = Speed 2... 
A35 = Speed 16 

0 (all) Hz' F -I I 

` 
SPD 1 

to 
SPD 15 

A38 Jog frequency setting Defines limited speed for jog, 
range is 0.5 to 9.99 Hz 

1.0 Hz Mon. JOGGING 

A39 Jog stop mode Define how end of jog stops 
the motor; three options: 
00...Free -run stop 
01...Controlled deceleration 
02... DC braking to stop 

X 00 - Mon. JOG 
MODE 

. 
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L100 Inverter 

V/F Characteristics 
When the motor load has a lot of inertia or V 

starting friction, you may need to increase 100% 
the low frequency starting torque charac- 
teristics by boosting the voltage above the 
normal V/F ratio (shown at right). The 11.6% 

boost is applied from zero to 1/2 the base 

frequency. You set the breakpoint of the 

boost (point A on the graph) by using 
parameter A43. The manual boost is calcu- 
lated as an addition to the standard straight 
V/F line (constant torque curve). 

Torque boost 

3 -13 

frequency 
6.0Hz 30.0Hz f base = 

IA43= 10.0%I 
60Hz 

Be aware that running the motor at a low speed for a long time can cause motor 
overheating. This is particularly true when manual torque boost is on, or if the motor 
relies on a built -in fan for cooling. 

Parameter A44 selects the inverter algorithm 
for generating the frequency output, as shown 
in the diagram to the right. The inverter 
generates the motor output according to the 
V/F algorithm selected. The V/F curve is 

oriented toward developing constant torque or 
reduced torque (see graph below, left). You 
can select either constant torque or reduced 
torque V/F control. 

V 

100% 
I A44 = 00 I 

Constant 
torque 

Inverter PWM Switching Algorithms 

Variable Iraq control, 
constant torque 

Variable:freq. çöntrdl 
redúcéd törqúe 

IA44I 

Output 

I 

/1A44 =01I 
/'Reduced 

torque 20% 

frequency 

Using parameter A45'you can modify the voltage gain of the inverter (see graph above, 
right). This is specified as a percentage of the full scale setting (Automatic Voltage 
Regulation) AVR level in parameter -F03. The gain can be set from 20% to 100%. It 
should be adjusted in accordance with the motor specifications. 
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"A" Group: Standard Functions 

The following table shows the methods of torque control selection. 

"A" Function Run- Defaults DOP,DRW,DOP 

Func. 
Code 

Name Description 
time 
Edit US Units 

Code 
Nam 

A41 Torque boost method 
selection 

Two options: 
00...Manual torque boost 
01 ...Automatic torque boost 

X 00 - F -50 V -BOOST 
MODE 

A42 Manual tórque boost 
value 

Can boost starting torque ' 

between 0 and 99% above 
normal V/F curve, from 0 to 

1/2 base frequency 

11 - F -50 V -BOOST 
CODE 

A43 Manual torque boost 
frequency adjustment 

Sets the frequency of the V/F 
breakpoint A in graph (top of 
previous page) for torque boost 

V . 10 % F -50 V -BOOST 
F 

A44 V/F characteristic 
curve selection 

Two available V/F curves; 
three select codes: 
00...Constant torque 
01 ... Reduced torque 

X 0 - F -04 Control 

A45 V/F gain setting . Sets voltage gain of the inverter 
from 20 to 100% 

100 % Mon. V -GAIN 
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L100 Inverter 

DC Braking Settings 
The DC braking feature provides 
additional stopping power when compared 
to just a normal deceleration to a stop. DC + Running Free run i-DC 6rákirtg 

braking is particularly useful at the low = E 

frequency end of the deceleration ramp 
where there is little or no motor torque 
available for stopping. If you enable DC 
braking, it tums on during deceleration at a 

frequency you can specify. If desirable, 
you can specify a delay time during which the motor coasts (free runs) before DC 
braking helps stop the rotation. 

Most importantly, the force and duration of DC braking are adjustable. Be careful to not 
specify a long braking time that causes motor overheating. If you use DC braking, we 
recommend using a motor with a built -in thermistor, and wiring it to the inverter's 
thermistor input (see page 4-17). Also refer to the motor manufacturer's specifications 
for duty -cycle recommendations during DC braking. 

"A" Function Run- Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
time 
Edit 

EU/ 
US Units 

Func. 
Code 

Name 

A51 DC braking enable Two options; select codes: 
00... Disable 
01... Enable 

X 00 - F -20 DCB SW 

A52 DC braking frequèncy 
setting 

The frequency at which DC 
braking occurs, 
range is 0.5 to 10 Hz 

X 0.5 Hz F -20 DCB F 

A53 DC braking wait time The delay from the end of Run 
command to start of DC 
braking (motor free runs until 
DC braking begins) 

X 0.0 sec. F -20 DCB 
WAIT 

A54 DC braking force 
setting 

Applied level of DC braking 
force, settable from 0 to 100% 

X 0 % F -20 DCB V 

A55 DC braking time 
setting 

Sets the duration for DC 
braking, range is 0.1 to 60.0 
seconds 

X 0.0 sec. F -20 DCB T . , 
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"A" Group: Standard Functions 

Frequency -related' Functions 
The inverter output generates a variable- frequency waveform that determines the motor 
speed (minus slip losses). You can configure the lower frequency limit to be greater than 
zero as shown in the graph (below left). The upper limit must not exceed the rating of th 

motor or capability of the machinery. Some motors or machines exhibit resonances at a 

particular speed, which can be destructive. The inverter has up to three jump frequencies 
(see graph, below right) with hysteresis around them to cause the inverter output to skip 
around the sensitive frequency values. 

. Output freqùency 
Upper 

limit 
1,4611 

IA62I 
Lower 

limit 

Sellable 
range 

Frequency command 

Output frequency 

[A63I 

Jump 
frequency - jA641 

Frequency command 

"A" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
EU/ 
Us 

Units 
Func. 
Code 

Name 

A61 Frequency upper limit 
setting 

Sets a limit on output 
frequency less than the 
maximum frequency (A04) 

X 0.0 Hz F -26 LIMIT H 

Range is 0.5 to 360.0 Hz 
0.0..setting is disabled 
>0.1 setting is enabled 

A62 Frequency lower limit 
setting 

Sets a limit on output 
frequency greater than zero 

X 0.0 Hz F -26 LIMIT L 

Range is 0.5 to 360.0 Hz 
0.0..setting is disabled 
>0.1 setting is enabled 

A63, . Jump (center) Up to 3 output frequencies can X 0.0 Hz F -27 JUMP FI 
A65, frequency setting be defined for the output to 0.0 . JUMP F2 
A67 jump past to avoid motor 

resonances (center frequency) 
P.O JUMP F. 

Range is 0.0 to 360.0 Hz 

A64, Jump (hysteresis) Defines the distance from the X 0.5 Hz F -27 JUMP WI 
A66, frequency width center frequency at which the 0.5 JUMP W2 
A68 setting jump around occurs 0.5 JUMP W3 

Range is 0.0 to 10.0 Hz 
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L100 Inverter 

PID Control 
When enabled, the built -in PID loop calculates an ideal inverter output value to cause a 

loop feedback process variable (PV) to move closer in value to the setpoitit (SP). The 
current frequency command serves as'the SP. The PID loop calculations will read the 

analog input for the process variable (you specify the current or voltage input) and calcu- 
late the output. A scale factor in A75 lets you multiply the PV by a factor, converting it 
into engineering units for the process. Proportional, integral, and derivative gains are all 
adjustable. See page 4-27 for more information on PID loop control. 

3 -17 

"A" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description EU/ 
Us 

Units 
Func. 
'Code 

' Name 

A7 I PID Function Enable Enables PID function, 
two option codes: 
00...PID Disable 
01... PI D Enable 

X 00 - F -43 PID SW 

A72 PID proportional gain Proportional gain has a range 
of 0.2 to 5.0 

X 1.0 - F -43 PID P 

A73 PID integral time 
constant 

Integral time constant has a 

range of 0.0 to 150 'seconds 
X 1.0 sec. F -43 PID I 

A74 PID derivative gain 
- 

Derivative gain has a range of 
0.0 to 100 seconds 

X 0.0 sec. F -43 PID D, 

A75 PV scale conversion Process Variable (PV) scale 
factor (multiplier), range of 
0.01 to 99.99 

X 1.0 - F -43 PID 
CONV 

A76 PV source setting Selects source of Process 
Variable (PV), option codes: 
00... "OI" terminal (current in) 
01 ... "O" terminal (voltage in) 

X 00 - F -43 PID INPT 

tI NOTE: The setting A73 for the integrator is the integrator's time constant Ti, not the 
gain. The integrator gain Ki = 1/Ti. When you set A73 = 0, the integrt for is disabled. 
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"A" Group: Standard Functions 

Automatic Voltage Regulation (AVR) Function 
The automatic voltage regulation (AVR) feature keeps the inverter output waveform at a . 

relatively constant amplitude during bower input fluctuations. This can be useful if the 
installation has an erratic power source. However, the inverter cannot boost its motor 
output to a voltage higher than the power input voltage. if you enable this feature, be 
sure to select the proper voltage class setting for your motor. 

"A" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code Name Description EU/ 

US Units Func. 
Code 

Name 

A81 AVR function select Automatic (output) voltage 
regulation, selects from three 
type of AVR functions, three 
option codes: 

X 02 - F -03 AVR 
MODE 

00 AVR enabled 
0I AVR disabled 
02 AVR enabled except 
during deceleration 

A82 AVR voltage select 200V class inverter settings: X 230/ V F -03 AVR AC 
200/220/230/240 230, 

400V class inverter settings: 400/ 
380/400/415/440 /460 460 
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L100 Inverter 

Second Acceleration and Deceleration Functions 
The L100 inverter features two -stage acceleration and deceleration ramps. This gives 

flexibility in the profile shape, and can avoid jerk (mechanical shock) while approaching 

steady frequency (or stop) more gently. You can specify the frequency transition point, 

the point at which the standard acceleration (F02) or deceleration (F03) changes to the 

second acceleration (A92) or deceleration (A93). Select a transition frequency method 

via A94 as depicted below. 

frequency 

2CH 1 

input 0 

1-A94 = 001 

Standard acceleration and deceleration is 

linear. The inverter CPU can also calculate 

an S -curve acceleration and deceleration 
curve as shown. This profile avoids abrupt 
changes in velocity, to reduce shock to the 

motor load. The CPU fits the S -curve 
acceleration or deceleration to a time 
period you specify. It is also possible to 

have a linear acceleration and an S -curve 
deceleration, for example. 

To enable the S- curve, use function A97 (acceleration) and A98 (deceleration). 

frequency 

1A951 

o 

1A94 = 01 I 

Accel 2 

Accel 1 

Frequency 
fransi6ón point 

frequency 

Target 
freq. 

time 

Accel. curve 

i i' 
Linear i i 

/ i S -curve i 
01 -+ time 

Acceleration period 

"A" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP +. 

Func. 
Code 

Name Description 
EU/ 
US Units 

Func. 
Code 

Name 

A92 Second acceleration 
time setting 

Duration of 2nd, segment of 
acceleration, range is: 
0.1 to 3000 sec.' 

15.0 sec. F -06 ACC2 

A93 Second deceleration 
time setting 

Duration of 2nd segment of . 

deceleration, range is: 

0.1 to 3000 sec. 

15.0 sec. F -07 DEC 2 

A94 Select method to use 
second accel /decel 

Two options for switching 
from 1st to 2nd,accel/decel: 
00...2CH input from terminal 
01...transition frequency 

X 00 - F -06 ACC 
CHG 

A95 Acc I to Acc2 
frequency transition 
point 

Output frequency at which 
Accel I switches to Accel2, 
range is 0.0 to 360.0 Hz 

X 0.0 Hz F -06 ACC 
CHFr 
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"A" Group: Standard Functions 

"A". Function 
Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description " . US Units 
Code 

Nam 

A96 Dec I to Dec2 
frequency transition 
point 

Output frequency at which 
Decel I switches to Decel2, 
range is 0.0 to 360.0 Hz 

X 0.0 Hz F -07 DEC 
CHFr 

A97 Acceleration curve 
selection 

Set the characteristic curve of 
Accl and Acc2, two options: 
00 ...linear 
01...S-curve 

X 00 - F -06 ACC 
LINE 

A98 Deceleration curve 
setting 

Set the characteristic curve of 
AccI and Acc2, two options: 
00...linear 
01...S-curve 

X 00 - F -07 DEC 
LINE 

NOTE: For A95 and A96, if you set a very rapid Ace I or Dec I time (less than 1.0 
second), the inverter may not be able to change rates to Acç2 or Dec2 before reaching 
the target frequency. In that case, the inverter decreases the rate of Acc I or Dec I in order 
to achieve, the second ramp to the target frequency. 

1 
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L100 Inverter 

"B" Group: Fine Tuning Functions 

Oestart Mode 

The "B" group of functions and parameters adjust some of the more subtle but useful 
aspects of motor control and system configuration. 

The restart mode determines how the 
inverter will resume operation after a fault 
causes a trip event. The four options 
provide advantages for various situations. 

Input 
power failure 

The inverter can restart several times for 
particular trip events: 

Motor 
speed 

-I.: 14- 113031 
Over -current trip, restart up to 3 times 0 

Over -voltage trip, restart up to 3 times 113021 

Under -voltage trip, restart up to 16 times 

When the inverter reaches the maximum number of restarts (3 or 16), you must power - 
cycle the inverter to reset its operation. 

Other parameters specify the allowable under -voltage level and the delay time before 
restarting. The proper settings depends on the typical fault conditions for your applica- 
tion, the necessity of restarting the process in unattended situations, and whether restart- 
ing is always safe.' 

"B" Function 
Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
U3/ 

Units 
Func. 

BOI Selection of restart 
mode 

Select inverter restart method, 
four option codes: 
00... Alarm output after trip, 

no automatic restart 
01... Restart at 0Hz 
02... Resume operation after 

frequency matching 
03... Resume previous freq. 
after freq. matching, then 
decelerate to stop and display 
trip info. 

X 00 - F -22 IPS 

POWR 

Allowable under- 
voltage power failure 
time 

The amount of time a power 
input under -voltage can occur 
without tripping the power 
failure alarm. Range is 0.3 to 
25 seè. If under -voltage exists 
longer than this time, the 
inverter trips, even if the restart 
mode is selected. .. 

X 1.0 sec. F -22 IPS 

UVTIME 

B03 Time delay enforced 
before motor restart 

Time delay after under- voltage 
condition goes away, before the 
inverter runs motor again. 
Range is 0.3 to 100 seconds. 

X 1.0 sec. F -22 IPS WAIT 
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"B" Group: Fine Tuning Functions 

Electronic Thermal Overload Alarm Setting 
The thermal overload detection protects Torque 
the inverter and motor from excessive heat. 100% 
First use B I3 to select the torque charac- 

60 
teristic as a function of frequency. For 

example, a motor can overheat if it runs for 60% 

too long at a low speed. You can counter- 

act this effect by reducing the torque at 
Hz 

low speed. Otherwise, use the constant 0 5 20 60 120 

torque characteristic. Output frequency 

The torque developed in a motor is directly proportional to the current in the windings, 

which is also proportional to the heat generated (and temperature, over time). Therefore, 

you must set the thermal overload threshold in terms of current (amperes) for parameter 

B 12. The range is 50% to 120% of the rated current for each model of inverter. If the 

current exceeds the level you specify, the inverter will trip and log an event (error E5) in 

the history table. The inverter turns the motor ou put off when tripped. 

Constant torque 613 = 01 

Reduced 
torque 

1B13=001 

"B" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
EU/ 

Units 
Func. 
Code 

Name 

B 12 Level of electronic 
thermal setting 

Set a level between 50% and 
120% for the rated inverter 
current. 

X rated 
Amps 
*Note 

% F -23 E -THM 
LVL 

B13 Electronic thermal 
characteristic 

Select from two curves, option 
codes: 
00...(SUB) reduced torque 
01...(CRT) constant torque 

X 01 A F -23 E -THM 
Char Sub 

NOTE: For inverter models 005NFE, 01 INFE, and 030HFE, the thermal value is less 

than the rated amperes (is the same as models 004NFE, 007NFE, and 040HFE respec- 

tively). Therefore, be sure to set the electronic thermal overload according to the actual 

motor driven by the particular inverter. 
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Overload Restriction 
When the inverter output current exceeds a 

preset current level you specify, the 

overload restriction feature arbitrarily, 

reduces the output current. This feature 
does not generate an alarm or trip event. 
You can instruct the inverter to apply 
overload restriction only during constant 
speed, thus allowing higher currents for 

acceleration. Or, you may use the same 
threshold for both acceleration and 
constant speed. 

Motor restriction area 

Current 

0 

Output 
frequency 

V 

113221 

When the inverter detects an overload, it must decelerate the motor to reduce the current 

until it is less than the threshold. You can choose the rate of deceleration that the inverter 
uses to lower the output current. 

"B".Function . Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
EU/ 
U3 

Units 
Func. 
Code 

Name 

B21 Overload restriction 
operation mode 

Select the operating mode 
during overload conditions, 
three options, option codes: 
00... Disabled 
01... Enabled for acceleration 
and constant speed 
02... Enabled for constant 
speed only 

X 01 - F24 OLOAD 
MODE 

B22 Overload restriction 
setting 

Sets the level for overload 
restriction, between 50% and 
150% of the ratedcurrent of - 

the inverter, setting resolution 
is 1% of rated current 

X rated 
Amps 
*1.25 
See 

*Note 

A F24 OLOAD 
LVL 

. 

B23 Deceleration rate at 
overload restriction 

Sets the deceleration rate when 
inverter detects overload, range 
is 0.1 to 30.0, resolution is 0.1. 

X 1.0 - F24 OLOAD 
CONST 

IU NOTE: For inverter models 005NFE, 01 I NFE, and 03OHFE, the thermal value is less 
than the rated amperes (is the same as models 004NFE, 007NFE, and 040HFE respec= 

tively). Therefore, be sure to set the electronic thermal overload according to the actual 
motor driven by the particular inverter. 
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"B" Group: Fine Tuning Functions 

Software Lock Mode 

The software lock function keeps personnel from accidentally changing parameters in 

the inverter memory. The feature has some options, but the software lock function (B2I 

is not protected from operator editing. You can lock all other parameters except the 

output frequency (FOI ), if desired. This allows the user to vary only the output 
frequency. 

NOTE: Since the software lock function B31 is always accessible, this feature is not the 

same as password protection used in other industrial control devices. 

' `B" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
US 

Units 
C de Name 

B31 Software lock mode 
selection 

Prevents parameter changes, in 

four options, option codes: 
00...all parameters except B31 

are locked when SFT from 
terminal is on 
01 ...all parameters except B31 
and output frequency FOI 
when SFT from terminal is on 
02...all parameters except B31 

are locked 
03...all parameters except B3I 
and output frequency FOI 
setting are locked 

X 01 . - F25 S -LOCK 

I L=- 
NOTE: If redundant data protection is necessary, use one of the intelligent input 

terminals (1 to 5) to allow a data change only when SFT is Off. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 407 of 578



L100 Inverter 
3 -25 

Miscellaneous Settings 
The miscellaneous settings include scaling factors, initialization modes, and others. Here 
we will cover some of the most important settings you may need to,configure. 

B32: Reactive current setting the inverter's D02 mònitor function displays the motor 
current. The display accuracy (normally ±20 %, depending on the connected motor's 
characteristics) can be improved by adjustment of the B32 parameter. Use B32 to 

calibrate the internal no -load or reactive motor current detection to improve the accuracy 

of the D02 current display. 

NOTE: Parameter setting B32 affects the inverter's electronical thermal protection (B I2 
setting) and its overload restriction function (B22 setting). 

B83: Carrier frequency adjustment the intemal switching frequency of the inverter 
circuitry (also called the chopper frequency). It is called the carrier frequency because 

the lower AC output frequency of the inverter "rides" the carrier. The faint, high -pitched 
sound you hear when the inverter is in Run Mode is characteristic of switching power, 
supplies in general. The carrier frequency is adjustable from 500 Hz to 16 kHz. The 
audible sound decreases at the higher frequencies. For settings above 12 kHz, you must 

derate the inverter output current by 20% (due to increased heating). 

NOTE: When DC braking is performed, the inverter automatically holds the carrier 
frequency at I kHz. 

NOTE: The carrier frequency setting must stay within specified limits for inverter -motor 
applications that must comply.with particular regulatory agencies. For example, a 

European CE- approved application requires the inverter carrier to be less, than 5 kHz. 

B84, B85 Initialization codes these functions allow you to restore the factory 
default settings. Please refer to page 6-8 for full instructions on restoring factory 
defaults. . 

B86 Frequency display scaling you can convert the output frequency monitor on 

DOI to a scaled number monitored at function D07. For example, the motor may run a 

conveyor that is monitored in feet per minute. Use this formula: 

Scaled output frequency (D07) = Output frequency (D01) x Factor (B86) 

II"B" Function Run- Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description Edit time EU/ 
US 

Units 
Func. 
Code 

Name 

B32 Reactive current . 

setting 
Calibrate detection of motor's 
no load (reactive current) to 
improve D02 display accuracy, 
range is 0 to 32 Amperes 

58% 
rated 

current 

Amps Mon. 10 

B81 Analog frequency 
meter adjustment 

Adjust 8 -bit gain to analog 
meter connected to terminal 
FM, range is 0 to 255 

80 - Mon. ADJ 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 408 of 578



"B" Group: Fine Tuning Functions 

"B" Function Run_ 

time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
EU/ 

Units Codé Name 

B82 Start frequency . 

adjustment 
Sets the starting frequency for 
the inverter output, range is 0.5 

to 9.9 Hz 

X 0.5 Hz F -02 FMIN.' 

B83 Carrier frequency 
setting 

Sets the PWM carrier (internal 
switching frequency), range is 

0.5 to 16.0 kHz 

X 5 kHz F -36 CARRIER 

B84' Initialization mode 
(parameters or trip 
history) 

Select the type of initialization 
to occur, two option codes: 
00...Trip history clear 
01...Parameterinitialization 

X 00 - F -38 INIT 
MODE 

B85 Country code for 
initialization 

Select default parameter values 
for country on initialization, 
four options, option codes: 
00...Japan version 
01 ...Europe version 
02...US version 
03...reserved (do not set) 

X 01/02 - F -38 INIT SEL 

B86 Frequency scalar 
conversion factor 

Specify a constant to scale the 
displayed frequency for D07 

monitor, range is 0.1 to 99.9 

X 1.0 - Mon. /HZ 

B87 STOP key enable Select whether the STOP key 
on the keypad is enabled, two 
option codes: 

00... enabled 
01 ...disabled 

X 00 - F -28 STOP -SW 

B88 Resume on FRS 
cancellation mode 

' 

Selects how the inverter 
resumes operation when the 

free -run stop (FRS) is 

cancelled, two options: 
00... Restart from 0Hz 
01 ... Restart from frequency 
detected from real speed of 
motor 

X 00 - F -10 RUN FRS 

B89 Data select for digital 
operator OPE -J 

Select the monitoring data to 
send to the hand -held digital 
operator, seven option codes: 
01 ...Output frequency (DOI ) 

D0 02...Output current (2) 
03...Motor direction (003) 
04...PID PV feedback (004) 
05...Input states for input 

terminals (D05) 
06...Output states for output 

terminals (006) 
07... Scaled output frequency 

(007) 

ÓI - Mon. PANEL 

I 
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L100 Inverter 

"C" Group: Intelligent Terminal Functions 
The five input terminals 1, 2, 3, 4, and 5 can be configured for any of fifteen different 
functions. The next two tables show how to configure the five terminals. The inputs arè 

' logical; in that they are either OFF or ON. We define these states as OFF =0, and ON= I. 

The inverter comes with default options for the five terminals. These default settings are 

initially unique, each one having its own setting. Note that European and US versions 
have different default settings. You can use any option on any terminal, and even use the 
same option twice to create a logical OR (though usually not required). 

NOTE: Terminal 5 has the ability to a logical input, and to be an analog input for a 

thermistor device when the PTC function (option code 19) is assigned to that terminal. 

Input Terminal Configuration 
Functions and Options The function codes in the follòwing table let you assign one of 
fifteen options to any of the five logic inputs for the LI00 inverters. The functions 
COI through C05 configure the terminals I through 5 respectively. The "value" of these 
particular parameters is not a scalar' value, but it is a discrete number that selects one 
option from two or more available options. 

For example, if you set function CO1 =00, you have assigned option 00 (Forward Run) to 

terminal I. The option codes and the specifics of how each one works are in Chapter 4. 

"C" Function Run- Defaults DOP,DRW,DOP+ v tá 

m 5 
m 

to 

iii 

Func. 
Code 

Name Description 
time 

Edit 
EU/ 
US 

Units 
Func. 
Code 

Name 

COI Terminal I function Select function for terminal I 

18 options (see next section) 
X 00 - F34 IN -TM I 

CO2 Terminal 2 function Select function fór terminal 2 

18 options (see next section) 
X 01 /01 - F34 IN -TM2 

CO3 Terminal 3 function Select function for terminal 3 

18 options (see next section) 
X 02/16 - F34 IN -TM3 

C04 Terminal 4 function Select function for terminal 4 
18 options (see next section) 

X 03/13 - F34 IN -TM4 

h.005 Terminal 5 function Select function for terminal 5 

19 options (see next section) 
X 18/18 - F34 IN -TM5 
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"C" Group: Intelligent Terminal Functions 

The input logic convention is programmable for each of the five inputs. Most inputs 

default to hórmally open (active high), but you can select normally closed (active low) in 

order to invert the sense of the logic. 

"C" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOU 

Func. 
Code 

Name Func. 
Code 

Name . Description 
EU/ 
Us 

Units 

C I I Terminal I active 
state 

Select logic convention, two 
option codes: 
00... normally open [NO] 
01... normally closed INC] 

X 00 - F34 IN -TM 
O /C -I 

C I2 Terminal 2 active 
state 

Select logic convention, two 
option codes: 
00...normally open [NO] 
01 ...normally closed [NC] 

X 00 - F34 IN -TM 
0/C -2 

CI3 Terminal 3 active 
state 

Select logic convention, two 
option codes: 
00... normally open [NO] 
01... normally closed [NC] 

X 00 - F34 IN -TM 
0/C -3 

C14 Terminal 4 active 
state 

Select logic convention, two 
option codes: 
00... normally open [NO] 
01... normally closed [NC] 

X 00 /01 - F34 IN -TM 
O /C-4 

C15 Terminal 5 active 
state 

Select logic convention, two 
option codes: 
00...normally open [NO] 
01 ...normally closed [NC] 

X 00 - F34 IN -TM 
O /C -5 

NOTE: An input terminal configured for option code 18 ([RS] Reset command) cannot 

be configured for normally closed operation. 

Intelligent Input Terminal Overview 
Each of the five intelligent terminals may be assigned any of the options in the following 
table. When you program one of the option codes for terminal assignments COI to C05, 

the respective terminal assumes the function role of that option code. The terminal 

functions have a symbol or abbreviation, which we use to label a terminal using that 

function. For example the "Forward Run" command is [FWD]. The physical label on th 

terminal block connector is simply 1, 2, 3, 4, or 5. However, schematic examples in this 

manual also use the terminal symbol (such as [FWD]) to show the assigned option. The 

option codes for C 11 to C15 determines the active state of the logical input (active high 

or active low). 
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L100 Inverter 

Summary Table - this table shows all fifteen intelligent input functions at a glance. 
Detailed descriptions of these functions, related parameters and settings, and example 
wiring diagrams are in Chapter 4, starting on page 4-6. 

Input Function Summary Table 

Option 
Code 

Terminal 
Symbol 

Function Name Description 

00 FW Forward Run/Stop ON Inverter is in Itun Mode, motor rims forward 

OFF Inverter is in Stop Mode, motor stops 

01 RV Reverse Run/Stop ON Inverter is in Run Mode, motor runs reverse 

OFF Inverter is in Stop Mode, motor stops 

02 CFI Multi -speed select,. 
Bit 0 (LSB) 

ON Binary encoded speed select, Bit 0, logical 1 

OFF Binary encoded speed select, Bit 0, logical .0 

03 CF2 Multi -speed select, . 

Bit1 
ON Binary encoded speed select, Bit I, logical 1 

OFF Binary encoded speed select, Bit 1, logical 0 

04 CF3 Multi -speed select, 
Bit 

ON Binary encoded speed select, Bit 2, logical 1 

OFF Binary encoded speed select, Bit 2, logical 0 

05 CF4 Multi -speed select, 
Bit 3 (MSB) 

ON Binary encoded speed select, Bit 3, logical 1 

OFF Binary encoded speed select, Bit 3, logical 0 

06 1G Jogging ON 
' 

Inverter is in Run Mode, output to motor 
runs at jog parameter frequency 

OFF Inverter is in Stop Mode 

09 2CH 2 -stage Acceleration 
and Deceleration 

ON Frequency output uses 2nd -stage accelera- 
Lion and deceleration values 

OFF Frequency output uses standard acceleration 
and deceleration values 

I 1 FRS Free -run Stop ON Causes output to turn off, allowing motor to 
free run (coast) to stop 

OFF Output operates normally, so controlled .. 
deceleration stops motor 

' 12 EXT External Trip ON When assigned input transitions Off to On, 
inverter latches trip event and displays E12 

OFF No trip event for On to Off, any recorded trip 
events remain in history until Reset 

13 USP Unattended Start 
Protection 

ON On powerup, the inverter will not resume a 

Run command (mostly used in the US) 

OFF On powerup, the inverter will resume a Run 
command that was active before power loss 
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"C" Group: Intelligent Terminal Functions 

Input Function Summary Table ' 

Option 
Code 

Terminal 
Symbol 

Function Name Description 

15 SFT Software Lock ON The keypad and remote programming 
devices are prevented from changing param- 
eters 

OFF The parameters may be edited and stored 

16 AT Analog Input 
Voltage /current 
Select 

ON Terminal 01 is enabled for current input 
(uses terminal L for power supply return) 

OFF Terminal O is enabled for voltage input (uses 
terminal L for power supply return) 

18 RS Reset Inverter ON The trip condition is reset, the motor output 
is turned off, and powerup reset is asserted 

OFF Normal power -on operation 

19 PTC FTC Thermistor 
Thermal Protection 

ANLG When a thermistor is connected to terminals 
5 and L, the inverter checks for over- 
temperature and will cause trip event and 
turn off output to motor 

OPEN A disconnect of the thermistor causes a trip 
event, and the inverter turns off the motor 
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Output Terminal Configuration 
The inverter provides configuration for logic (discrete) and analog outputs, shown in the 

table below. 

W "C" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
EU/ 
US 

Units 
Func. 
Code 

Name 

C21 Terminal I 1 function 
(logical) 

Select function for terminal II, 
6 options (see next section) 

X 01 - F -35 OUT -TM 
I 

C22 Terminal 12 function 
(logical) 

Select function for terminal 12, 

6 options (see next section) 
X 00 - F -35 OUT -TM 

2 

C23 Terminal FM function 
(analog) 

Select function for terminal 
FM, 3 options (see next 
section) 

X 00 - F -37 MONITOR 

The output logic convention is programmable for terminals 11 and 12. The open- collec- 

tor output terminals 11 and 12 default to normally open (active low), but you can select 

normally closed (active high) for terminals I 1 and 12 in order to invert the sense of the 

logic. The relay already has normally open and normally closed contacts, but you can 

invert the logic sense of these as well. 

"C" Function Run- 
time 
Edit 

Defaults . DOP,DRW,DOP+ 

Func. 
Code 

Name Description 
EU/ 
US 

Units 
Func. 
Code 

Name 

C3 I Terminal 11 active 
state 

Select logic convention, two 
option codes: 
00...normally open [NO] 
01... normally closed [NC] 

X 00 - F -35 OUT -TM 
0 /C -I 

C32 Terminal 12 active 
state 

Select logic convention, two .. 

option codes: 
00... normally open [NO] 
01... normally closed [NC] 

X 00 - F -35 OUT -TM 
O /C -2 

C33 

III 

Alarm relay active 
state 

Select logic convention, two 
option codes: 
00:.. normally open [NO] 
01... normally closed [NC] 

X 01 - F -35 OUT -TM 
0/C -RY 
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"C" Group: Intelligent Terminal Functions 

The output logic convention is programmable for terminals I I and 12. The open- collec- 
tor output terminals I 1 and 12 default to normally open (active low), but you can select 
normally closed (active high) for terminals 11 and 12 in order to invert the sense of the 
logic. 

"C" Function 
Run'. 
time 

Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description EU/ 
US 

Units 
Func. 
Code 

Name 

C3I Terminal I I active 
state 

Select logic convention, two 
option codes: 
00...normally open [NO] 
01...normally closed [NC] 

X 00 - F -35 OUT -TM 
O /C -I 

C32 Terminal 12 active 
state 

Select logic convention, two 
option codes: 
00... normally open [NO] 
01 ...normally closed [NC] 

X 00 - F -35 OUT -TM 
O /C -2 

C33 Alarm relay active 
state 

Select logic convention, two 
option codes:' 
00... normally open [NO] 
01 ... normally closed [NC] 

X 01 - F -35 OUT -TM 
0/C -RY 

Summary Table - this table shows all six functions for he logical outputs (I 1 12) at a 

glance. Detailed descriptions of these functions, related parameters and settings, and 
example wiring diagrams are in Chapter 4, starting on page 4-18: 

Output Function Summary Table 

Option 
Code 

Terminal 
Symbol 

Function Name Description 

00 RUN Run signal ON when inverter is in Run Mode 

OFF when inverter is in Stop Mode 

01 FA I Frequency arrival 
type I signal 

ON when output to motor is at the set frequency 

OFF when output to motor is off, or in any accelera- 
tion or deceleration ramp 

02 FA2 Frequency arrival 
type 2 signal 

ON when output to motor is at or above the set 
frequency, even if in accel. or decel. ramps 

OFF when output to motor is off, or at a level below 
the set frequency 

03 OL Overload advance 
notice signal 

ON when output current is more than the set thresh- 
old for the overload signal 

OFF when output current is less than the set threshold 
for the overload signal 

04 OD Output deviation for 
PID control 

ON when PID error is more than the set threshold for 
the deviation signal 

OFF when PID error is less than the set threshold for 
the deviation signal ' 
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L100 Inverter 

Output Function Summary Table 

Option Terminal 
Symbol 

Function Name Description 
'Code 

05 AL Alarm signal ON when an alarm signal has occurred and has not 

been cleared 

OFF when no alarm has occurred since the last 

clearing of alarm(s) 

Analog Summary Table - this table shows all three functions for the analog output FM 

(frequency meter) terminal at a glance. Detailed descriptions, related parameters and 

settings, and example wiring diagrams are in Chapter 4, starting on page 4-24. 

Analog Function Summary Table 

Option 
Code 

Terminal 
Symbol 

Function Name Description 

00 A -F Analog frequency 
monitor 

PWM (pulse- width -modulated) voltage output which has 

a duty cycle proportional to the inverter output frequency 

01 A Analog current 
output monitor 

PWM (pulse- width -modulated) voltage output which has 

a duty cycle proportional to the inverter output current to 

the motor. It reaches 100% duty cycle when the output 

reachès 200% of the rated inverter current. 

02 D Digital frequency 
output monitor 

FM (frequency -modulated) voltage output with a constant 
50% duty cycle. Its frequency = inverter output frequency. 
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"C" Group: Intelligent Terminal Functions 

Output Function Adjustment Párameters 
The overload level parameter (C41 )sets the 

motor current level at which the overload 
signal becomes true. The range of settings 
is from 0% to 200% of the rated current 
for the inverter. This function is for gener- 
ating an early warning logic output, 
without causing either á trip event or a 

restriction of the motor current (those 

effects are available.on other functions). 

The frequency arrival signal is intended to 
indicate when the inverter output has 

reached (arrived at) the target frequency. 
You can adjust the timing of the leading 
and trailing edges of the signal via two 
parameters specific to acceleration and 

deceleration ramps, C42 and C43. 

The Error for the PID loop is the magni- 
tude (absolute value) of the difference 
between the Setpoint (desired value) and 

Process Variable (actual value). The PID 
output deviation signal (output terminal 
function option code 04) indicates when 
the error magnitude has exceeded a magni- 
tude you define. 

Motor 
current 

Overload 
signal 

1 

o 

Output, 
frequency 

Arrival 
signal 

1 

o 

PID Error 
(PV -SP) 

Deviation 
Signal 

1 

o 

{C411 

/ 

time 

time 

timé 

"C" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

Func. 
Code 

Name Description EU/ 
US 

Units 
Func. 
Code 

Name 

C4I Overload level setting Sets the overload signal level 
between 0% and 200% (from 0 
to two times the rated current 
of the inverter) 

X (ì'ated current 
for each 
inverter) 

F -33 OV Load 

ARV AC C42 Frequency arrival 
setting for aced. 

Sets the frequency arrival 
setting threshold for the output 
frequency during acceleration 

X 0.0 Hz F -32 

C43 Arrival frequency 
setting for decel. 

Sets the frequency arrival 
setting threshold for the output 
frequency during deceleration 

X 0.0 Hz F -32 ARV DEC 
, 

C44 PID deviation level 
setting 

Sets the allowable PID loop 
error magnitude (absolute 
value), SP - PV, range.is 0.0 to 
100 %, resolution is 0.1 % 

X 3.0 % F -33 OV PID 
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"C" Function Run- 
time 
Edit 

Defaults DOP,DRW,DOP+ 

e 

. 

Name Description US Units Codé Name 

Analog meter adjust- 
ment, voltage input 

Scale factor between the 
external frequency command 
on terminals L O (voltage 
input) and thé frequency output 

X - Mon. ADJ -0 

C82 Analog meter adjust- 
ment, current input 

Scale factor between the 
external frequency command 
on terminals L 01(current 
input) and the frequency output 

X - Mon. ADJ -01 

C91 Debug mode selection (Reserved) DO NOT EDIT X 00 - - - 
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Operations 
wand Monitoring 

In This Chapter.... page - Introduction 2 - Connecting to'PLCs and Other Devices 4 - Using Intelligent Input Terminals 6 - Using Intelligent Output Terminals 18 - Analog Input Operation 24 - Analog and Digital Monitor Output 25 - PID Loop Operation 27 - Configuring the Inverter for Multiple Motors 28 
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4 -2 
Introduction 

Introduction 
The previous chapter gave a reference listing of all the programmable functions of the 

inverter. We suggest that you first scan through the previous chapter's listing of 
functions to gain a general familiarity. This chapter will build on that knowledge in th 

following ways: 

1. Related functions - Some parameters interact with or depend on the settings in other 
functions. This chapter lists "required settings" for a programmable function to serve 

as a cross- reference and an aid in showing how functions interact. 

2. Intelligent terminals - Some functions rely on an input signal on a control logic 
connector terminal, or generate output signals in other cases. 

.3. Electrical interfaces - This chapter shows how to make connections between the 

inverter and other electrical devices. 

4. PID Loop Operation - the L100 has a built -in PID loop that calculates the optimal 
inverter output frequency to control an external process. This chapter shows the 

parameters and input/output terminals associated with PID loop operation. , 

5. Multiple motors - a single L100 inverter may be used with two or more motors in 

some types of applications. This chapter shows the electrical connections involved in 

multiple -motor applications. 

The topics in this chapter can help you decide which features are important to your 
application, and how to use them. The basic installation covered inChapter 2 concluded 
with the powerup test and rtinning the motor. Now, this chapter starts from that point and 

shows how to make the inverter part of a larger control or automation system. 

Before continuing, please read the following safety messages. 

Caution Messages for Operating Procedures 

CAUTION: The heat sink fins will have a high temperature. Be careful not to touch 
them. Otherwise, there is the danger of getting burned. 

ACAUTION: The operation of the inverter can be easily changed from low speed to high 
speed. Be sure check the capability and limitations of the motor and machine before 
operating the inverter. Otherwise, it may cause injury to personnel. 

CAUTION: If you operate a motor at a frequency higher than the inverter standard 

default setting (50Hz/60Hz), be sure to check the motor and machine specifications with 
the respective manufacturer. Only operate the motor at elevated frequencies after getting 
their approval. Otherwise, there is the danger of equipment damage. 
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L100 Inverter 

Warning Messages for Operating Procedures 

WARNING: Be sure to turn on the input power supply after closing the front case. 
While being energized, be sure not to open the front case. Otherwise, there is the danger 
of electric shock. 

WARNING: Be sure not to operate the switches with wet hands. Otherwise, there is the 
danger of electric shock. 

WARNING: While the inverter is energized, be sure not to touch the inverter terminals 
even when the motor is stopped. Otherwise, there is the danger of electric shock. 

WARNING: If the Retry Mode is selected, the motor may suddenly restart during the 
trip stop. Do not approach the machine (be sure to design the machine so that safety for 
personnel is secure even if it restarts.) Otherwise, it may cause injury to personnel. 

AWARNING: If the power supply is cut off for a short period of time, the inverter may 
restart operation after the power supply recovers if the command to operate is active. If a 

restart may pose danger to personnel, so be sure to use a lock -out circuit so that it will 
not restart after power recovery. Othérwise, it may cause injury to personnel. 

WARNING: The Stop Key is effective only when the Stop function is enabled. Be sure 
to enable the Key separately from the emergency stop. Otherwise, it may cause injury to 
personnel. 

AWARNING: After the operation command is given, if the alarm reset is conducted, it 
will restart suddenly. Be sure to set the alarm reset after verifying the operation 
command is off. Otherwise, it may cause injury to personnel. 

WARNING: Be sure not to touch the inside of the energized inverter or to put any 
conductive object into it. Otherwise, there is a danger of electric shock and/or fire. 

WARNING: When the power is turned on when the running command is already active, 
the motor will suddenly start rotation and is dangerous. Before turning the power on, 
confirm that the running command is not enabled. 

WARNING: When the Stop key function is disabled, pressing the Stop kéy does not 
cancel the stop and trip. 

WARNING: Be sure to provide a separate, hard -wired emergency stop switch. When 
the operation command source is a digital operator, this selection is ineffective. 
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. 
. 

Connecting to PLCs and Other Devices 

Connecting to PLCs and Other Devices 
Hitachi inverters (drives) are useful in many types of applications. During installation, 

the inverter keypad (or other programming device) will facilitate the initial configura- 

tion. After installation, the inverter will generally receive its control commands throug 

the control logic connector or serial interface from another controlling device. In a 

simple application such as single- conveyor speed control, a Run/Stop switch and poten- 

tiometer will give the operator all the required control. In a sophisticated application, 
you may have a programmable logic controller (PLC) as the system controller, with 

several connections to the inverter. . 

The variety of applications is practically endless, and is beyond the scope of this manual. 

It will be important for you to know the electrical characteristics of the devices you want 

to connect to the inverter. Then, this section and the following sections on I/O terminal 

functions can help you quickly and safely connect those devices to the inverter. 

A, 
CAUTION: It is possible to damage the inverter or other devices in your application if 

=,, the maximum current or voltage characteristics of a connection point are exceeded. 

The connections between the inverter and 

other devices rely on the electrical input/ 
output characteristics at both ends of each 
connection, shown in the'diagram to the 
right. The inverter's inputs require a 

sourcing output from an external device 

(such as a PLC). This chapter shows the 
inverter's internal electrical component(s) 
at each I/O terminal. In some cases, yoti 

will need to insert a power source in the 
interface wiring. 

In order to avoid equipment damage and 
get your application running smoothly, we 

recommend drawing a schematic of each 
connection between the inverter and the 

other device. Include the internal compo- 
nents of each device in the schematic, so 

that it makes ,a complete circuit loop. 

After making the schematic, then: 

Other device 

Input 
circuit 1 

L100 Inverter 

signal 
return 

Output 
circuit 

signal 

return 

PLC 

COM 

1. Verify that the current and voltage for 
each connection is within the operating 
limits of each device. 

Output 
circuit 

Input 
circuit 

P24 

2 

3 

4 

5 

6 

Inverter 

24V 

Input 
circuits 

2. Make sure that the logic sense (active high Or active low) of any ON /OFF connection 

is correct. , 

3. Check the zero and span (curve end points) for analog connections, and be sure the 

scale factor from input to output is correct. 

4. Understand what will happen at the system level if any particular device suddenly 

loses power, or powers up after other devices. 
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L100 Inverter 
4 -5 

Specifications of Control and Logic Connections 
The control logic connectors are located just behind the front panel half -door. The relay 

contacts are accessible behind the main door. Connector labeling is shown below. 

Logic 
inputs L 5 4 3 2 1 P24 

12111 H O OI L FM CM2 

I U II. 

Analog Analog Logic 
Inputs Output outputs 

Specifications for the logic connection terminals are in the following table: 

1 

I 

Relay 
contacts 

ALO ALI AL2 

Terminal Name Description Ratings 

P24 +24V for logic inputs 24V DC, 30 mA max (do not short to terminal L) 

I, 2, 3, 4, 5 Discrete logic inputs 27VDC max. (use P24 or an external supply refer- 
enced to terminal L) 

L (top row) *1 GND for logic inputs sum of input I -6 currents (return) 

I I, 12 Discrete logic outputs 50mA maximum ON state current, 
27 VDC maximum OFF state voltage 

CM2 GND for logic outputs 100 mA: sum of I I and 12 currents (retun) 

FM PWM (analog /digital) output 0 to IOVDC, 1 mA, PWM and 50% duty digital 

L (bottom row) *1 GND for analog inputs sum of 01, O, and H currents (return) , 

01 Analog input, current 4 to 19.6 mA range, 20 mA nominal 

O 

\FI 

Analog input, voltage 0 to 9.6 VDC range, IOVDC nominal, 
input impedance 10 kO2 

+10V analog reference IOVDC nominal, 10 mA max 

ALO Relay common contact 250 VAC, 2.5A (R load) max., 

250 VAC, 0.2A (I load, P.F =0.4) max. 
100 VAC, IOmA min. 
30 VDC, 3.0A (R load) Max. 
30 VDC, 0.7A (I load, P.F. =0.4) max. 
5 VDC, IOOmA min. 

ALI Relay contact, normally y y 
closed during RUN 

. 

AL2 Relay contact, normally open 
during RUN 

Note I: The two terminals "L" are electrically connected together inside the inverter. 
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Using Intelligent Input Terminals 

Using Intelligent Input Terminals 
Terminals 1, 2, 3, 4, and 5 are identical, 
programmable inputs for general use. The 

input circuits can use the inverter's internal 
(isolated) +24V field supply (P24) to power 
the inputs. The input circuits are internally 
connected to the power supply ground. As the 

diagram shows, you can use a switch (or 

jumper) to activate an input terminal which 
has been programmed. If you use an external 
supply, its GND terminal must connect to the 
"L" terminal on the inverter to complete the 
input circuit. We recommend using the top 
row "L" logic GND for login input circuits 
and the "L" GND on the bottom row of termi- 
nals for analog I/O circuits. 

Forward Run /Stop and Reverse Run /Stop Commands: 
When you input the Run command via the terminal [FW], the inverter executes the 

Forward Run command (high) or Stop command (low). When you input the Run 

command via the terminal [RV], the inverter executes the Reverse Run command (high) 

or Stop command (low). 

Option 
Code 

Terminal 
Symbol 

Function Name State Description 

00 FW Forward Run/Stop ON Inverter is in Run Mode, motor runs forward 

OFF Inverter is in Stop Mode, motor stops 

0I RV Reverse Run /Stop ON ' Inverter is in Run Mode, motor runs reverse 

OFF Inverter is in Stop Mode, motor stops 

Valid for inputs: COI, CO2, CO3, C04, C05 Example: 

RV FW Required settings: A02 = 01 

Notes: 
When the Forward Run and Reverse Run 
commands are active at the same time, the inverter 
enters the Stop Mode. 

When a terminal associated with either [FW] or 
IRVI function is configured for normally closed, 
the motor starts rotation when that terminal is 

disconnected or otherwise has no input voltage. 

L 5 4 3 2 1 P24 

See I/O specs on page 4 -5. 

WARNING: If the power is turned on ánd the Run command is already active, the motor 
starts rotation and is dangerous! Before turning power on, confirm that the Run 

command is not active. 
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Multi -Speed Select 
The inverter provides storage parameters for up to 

16 different target frequencies (speeds) that the 

motor output uses for steady -state run condition. 

These speeds are accessible through programming 
four of the intelligent terminals as binary- encoded 
inputs CFI to CF4 per the table below. These can 

be any of the five inputs, and in any order. You can 

use fewer inputs if you need eight or less speeds. 

,L9 
Note: When choosing a subset of speeds to use, 

always start at the top of the table, and with the 

least- significant bit: CFI, CF2, etc. 

The figure below shows how input switches config- 
ured with CFI functions can change the motor 
speed in real time. 

Speed 
4th 
8th 
6th 
3rd 

' 2nd 
7th 
5th 
1st 

Switches 

CF1 

CF2 

CF3 

Fwd Run 

Multi- 
speed 

Input Function 

CF4 CF3 CF2 CFI 

Speed 1 0 0 0 

Steed 2 0 0 0 I 

Speed 3 0 0 I 0 

Speed 4 11 0 I I 

Speed 5 0 1 0 0 

Speed 6 0 1 0 I 

Speed 7 0 t I 0 

Speed 8 O 1 I 1 

Speed 9 1 0 0 0 

Speed 10 1 0 0 1 

Speed I I 1 '0 1 0 

Speed 12 I 0 I I 

Speed 13 t I 0 0 

Speed 14 t 1 0 I 

Speed 15 I I I 0 

Speed 16 1 1 I I 

NOTE: Speed I is set by the A01 

parameter value. 

Option 
Code 

Terminal 
Symbol 

Function Name Input 
.State 

Description 

02 CFI Multi -speed select, 
Bit Ò (LSB) 

ON Binary encoded speed select, Bit 0, logical I 

OFF Binary encoded speed select, Bit 0, logical 0 

03 CF2 Multi -speed select, 
Bit I 

ON Binary encoded speed select, Bit I, logical I 

OFF Binary encoded speed select, Bit I, logical 0 

04 CF3 Multi -speed select, 
61t 2 

ON Binary encoded speed select, Bit 2, logical I 

OFF Binary encoded speed select, Bit 2, logical 0 

05 
' 

CF4 
- 

Multi -speed select, 
Bit 3 (MSB) 

ON Binary encoded speed select, Bit 3, logical I 

OFF Binary encoded speed select, Bit 3, logical 0 
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4 -8 
Using Intelligent Input Terminals 

Option 
Code 

Terminal 
Symbol 

Function Name 
Input 
State 

Description 

Valid for inputs: COI, CO2, CO3, C04, C05 Example: 
(MSB) 

CF3 CF2(CFII ) 
Required settings: FOI, A20 to A35 

Notes: 

When programming the multi -speed settings, be 
sure to press the Store key each time and then set 
the next multi -speed setting. Note that when the 
key is not pressed, no data will be set. 

When a multi -speed setting more than 50Hz(60Hz) 
is to be set, it is necessary to program the maximum 
frequency A04 high enough to allow that speed. 

L "5 4 3 2 1 P24 

See I/O specs on page 4 -5. 

While using the multi -speed capability, you can monitor the current frequency with 
monitor function DOI during each segment of a multi -speed operation. 
There are two ways to program the speeds into the registers A20 to A35: 

1. Standard keypad programming: 

a. Select each parameter A20 to A35. 

b. Press the ® key to view the parameter value. 

c. Use the and 77 keys to edit the value. 

d. Use the key to save the data to memory. 

2. Programming using the CF switches. Set the speed by fòllowing these steps: 

a. Turn the Run command off (Stop Mode). 

b. Turn each switch on and set it to Multi -speed n. Display the data section of FOI. 

c. Set an optional output frequency by pressing the Q and ® keys. 

d. Press the sm key once to store the set frequency. When this occurs, FOI indicates 
the output frequency of Multi -speed n. 

e. Press the ® key once to confirm that the indication is the same as the -set 

frequency. 

f. When you repeat operations in 2. a) to 2. e), the frequency of Multi -speed n can 
be set. It can be set also by parameters A20 tò A35 in the first procedurè I. a) to 
I. d). 
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L100 Inverter 

Jogging Command 
When the terminal [JG] is turned on and the 

Run command is issued, the inverter outputs 
the programmed jog frequency to the' motor. 

Use a switch between terminals [JG] and 

[P24] to activate the JG frequency. 

The frequency for the jogging operation is set 

by parameter A38. 

[JG] 
terminal 

[FW, RV] 

(Run) 

[A391 

Motor 
speed 

Set the value 01(terminal mode) in A02 (Run Jog decel typé {A39r time 

command). Since jogging does not use an 

acceleration ramp, we recommend setting the jogging frequency in A38 to 5 Hz or less 

to prevent tripping. 

The type of deceleration used to end a motor jog is selectable by prógramming function 
A39. The options are: 

4 -9 

00 Free -run stop (coasting) 

01 Deceleration (normal level) and stop 

02 Use DC braking and stop 

Option 
Code 

Terminal 
Symbol 

Function Name 
Input 
State 

Description 

06 JG Jogging ON Inverter is in Run Mode, output to motor runs at 
jog parameter frequency 

OFF Inverter is in Stop Mode 

Valid for inputs: COI, CO2, CO3, C04, C05 Example: 

JG Fw Required settings: A02 =01, A38 > B82, A38 > 0, 
A39 

L 5 4 .3 2 1 P24 

Notes: 

No jogging operation is performed when the set 

value ofjogging frequency A38 is smaller than 
the start frequency B82, or the value is 0 Hz. 

Be sure to stop the motor when switching the 
function [JG] On or Off. See I/O specs on page 4-5. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 427 of 578



4 -10 
Using Intelligent Input Terminals 

Two -stage Acceleration and Deceleration 
When terminal [2CH] is turned on, the Output 
inverter changes the rate of acceleration and frequency 

deceleration from the initial settings (F02 and ' 

F03) to use the second set of acceleration/ 

deceleration values. When the terminal is 

turned off, the equipment is returned to the Switches time 

original acceleration and deceleration time 
[2CH) 

(F02 acceleration time I, and F03 decelera- 

tion time I). Use A92 (acceleration time 2) 
FW, RV 

and A93 (deceleration time 2) to set the 
(Run) 

second stage acceleration and deceleration 

times. 

In the graph shown above, the (2CH] becomes active during the initial acceleration. This 

causes the inverter to switch from using acceleration I (F02) to acceleration 2 (A92). 

second 

initial 

target frequency. 

Option 
Code 

Terminal 
Symbol 

Function Name 
Input 
State 

Description 

09 2CH Two -stage Accelera- 
tion and Deceleration 

ON Frequency output uses 2nd -stage acceleration 
and deceleration values , 

OFF Frequency output uses the initial acceleration I 

and deceleration I values 

Valid for inputs: COI, CO2, CO3, C04, C05 Example: 

, 2CH FW Required settings: A92, A93, A94 =0 

Notes: 

Function A94 selects the method for second stage 

acceleration. It must be 00 to select the input 
terminal method in order for the 2CH terminal 
assignment to operate. 

L 5 4 3 2 1 P24 

See I/O specs on page 4 -5. 
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Free -run Stop 
When the terminal [FRS[ is turned on, the inverter stops the output and the motor enters 

the free -run state (coasting): If terminal [FRS] is turned off, the output resumes sending 

power to the motor if the Run command is still active. The free -run stop feature works 

with other parameters to provide flexibility in stopping and starting motor rotation. . 

In the figure below, parameter B88 selects whether the inverter resumes operation from 
0 Hz (left graph) or the current motor rotation speed (right graph) when the [FRS] 
terminal turns off. The application determines which is the best setting. 

Parameter B03 specifies a delay time before resuming operation from a free -run stop. To 
disable this feature, use a zero delay time. 

Motor 
speed 

Switches 

FRS 

FW, RV 
(Run) 

IB88=00] 

Zero -frequency start 

Resume from motor speed 

Motor 
speed 

Switches 

FRS , 

FW, RV 
(Run) 

]B88 =011 - 4-1 B03] wait time 

time 

Option 
Code 

Terminal 
Symbol 

Function Name Input 
State 

Description 

I I . FRS Free -run Stop ON Causes output to turn off, allowing motor to free 
run (coast) to stop 

OFF Output operates normally, so controlled deceler- 
ation stops motor 

Valid for inputs: COI, CO2, CO3, C04, C05 Example: 

FW FRS Required settings: B03, B88, C I I to C I5 

Notes: 

When you want the [FRS] terminal to be active low 
(normally closed logic), change the setting (CI Ito 
C15) which corresponds to the input (COI to C05) 
that is assigned the [FRS] function. 

L 5 4 3 2 1 P24 

See I/O specs on page 4 -5. 
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External Trip 
When the terminal [EXT] is turned on, the inverter enters the trip state, indicates error 
code E12, and stops the output. This is a general purpose interrupt type feature, and the 
meaning of the error depends on what you connect to the [EXT] terminal. When the 

switch between the set terminals (EXT] and [P24] is turned on, the equipment enters t 
trip state. Even when the switch to [EXT] is turned off, the inverter remains in the trip 
state. You must reset the inverterbr cycle power to clear the error, returning the inverter 
to the Stop Mode. 

In the graph below, the [EXT] input turns on during normal Run Mode operation. The 
inverter lets the motor free -run to a stop, and the alarm output turns on immediately. 
When the operator initiates a Reset command, the alarm and error are cleared. When the 

Reset is turned off, the,motor begins rotation since the Run command is already active. 

[EXT) terminal 

Motor revolution speed 

[RS] terminal 

Alarm output terminal 

RUN command [FW, RV] 
time 

Option 
Code 

Terminal 
Symbol 

Function Name 
Input 
State 

Description 

12 EXT External Trip ON When assigned input transitions Off to On, 
inverter latches trip event and displays El2 

OFF No trip event for On to Off, any recorded trip 
events remain in history until Reset 

Valid for inputs: COI, CO2, CO3, C04, C05 Example: 

EXT FW Required settings: (none) 

L' 5 4 3 2 1 P24 
Notes: 

If the USP (Unattended Start Protection) feature is 
in use, the inverter will not automatically restart 
after cancelling the EXT trip event. In that case, it 
must receive another Run command (off -to -on 
transition). ' See I/O specs on'page 4 -5. 
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Unattended Start Protection 
If the Run command is already set when power is turned on, the inverter starts running 
immediately after powerup. The Unattended Start Protection (USP) function prevents 
that automatic startup, so that the inverter will not run without outside intervention. To 

reset an alarm and restart running, turn the Run command off or perform a reset opera- 
tion by the terminal [RS] input or the keypad Stop /reset key. 

In the figure below, the [UPS] feature is enabled. When the inverter power turns on, the 

motor does not start, even though the Run command is already active. Instead, it enters 
the USP trip state, and displays E 13 error code. This forces outside intervention to reset 
the alarm by turning off the Run command. Then the Run command can turn on again 
and start the inverter output. 

RUN command [FW, RV] 

[USP] terminal 

Alarm output terminal 

Inverter output frequency 

Inverter power supply 

Alarm 
display 

1E13] Alarm -t Run 
cleared command 

Option 
Code 

Terminal 
Symbol 

Function Name Input 
State 

Description 

13 USP Unattended Start 
Protection 

ON On powerup, the inverter will not resume a Run 
command (mostly used in the US) 

OFF On powerup, the inverter will resume a Run 
command that was active before power loss 

Valid for inputs: C0I, CO2, CO3, C04, C05 Example: 

USP FW Required settings: (none) 

Notes: 
Note that when a USP error occurs and it is 

canceled by a reset from a [RS] terminal input; the 
inverter restarts running immediately. 

Even when the trip state is canceled by turning the 
terminal [RS] on and off after an under voltage 
protection E09 occurs, the USP function will be 
performed. 

When the running command is active immediately 
after the power is turned on, a USP error will occur. 
When this function is used, wait for at least three 
(3) seconds after the powerup to generate a Run 
command. 

L 5 4 3 2 1 P24 

See I/O specs on page 4-5. 
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Software Lock 
When the terminal [SFT] is turned on, the data of all the parameters and functions except 
the output frequency is locked (prohibited from editing). When the data is locked, the 
keypad keys cannot edit inverter parameters. To edit parameters again, turn off the 

[SFr] terminal input. 

Use parameter B3I to select whether the output frequency is excluded from the lock 
state or is locked as well. 

Option 
Code 

Terminal 
Symbol 

Function Name 
Input 
State 

Description 

15 SFT Software Lock ON The keypad and remote programming devices , 

are prevented from changing parameters 

OFF The parameters may be edited and stored 

Valid for inputs: COI, CO2, CO3, C04, C05 Example: 

SFr FW Required settings: '133I (excluded from lock) 

Notes: 

When the [SFr] terminal is turned on, only the 
output frequency can be changed. 

Software lock can be made possible also for the 
output frequency by B3I. 

Software lock by the operator is also possible 
without the [SFr] terminal being used (B3I ). 

L 5 4 3 2 1 P24 

See I/O specs on page 4 -5. 
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L100 Inverter 

Analog Input CurrentNoltage Select 
The [AT] terminal selects whether the inverter uses the voltage [0] or current [01] input 
terminals for external frequency control. When the switch between the terminals [AT], 
and [P24] is on, it is possible to set the output frequency by applying a current input 

signal at [0l] -[L]. When the terminal is turned off, the voltage input signal at [0] -[L] is 

available. Note that you must also set parameter A 1.= 01 to enable the analog terminal 
set for controlling the inverter frequency. 

4 -15 

Option 
Code 

Terminal 
Symbol 

Function Name 
Input 
State 

Description 

16 AT Analog Input 
Voltage /current ' 

Select 

ON Terminal OI is enabled for current input (uses 
terminal L for power supply return) 

OFF Terminal Ois enabled for voltage input (uses 
terminal L for power supply return) 

Valid for inputs: COI, CO2, CO3, C04, C05 Example: . 

AT 
Required settings: A01 =01 

L 5 4 3 2 1 P24 
Notes: 

If the [AT] option is not assigned to any intelligent 
input terminal, then inverter uses the algebraic sum 
of both the voltage and current inputs for the 
frequency-command (and A01 =01). 

When using either the analog current and voltage 
input terminal, make sure that the [AT] function is 
allocated to an intelligent input terminal. 

Be sure to set the frequency source setting A01=01 
to select the analog input terminals. AT= On 

Off 

li O 01 L FM CM2 12 11 

See I/O specs 

4 -20 mA when 

0 -10 V when AT= 

4-5. 

RP 
m 

on page 
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Using Intelligent Input Terminals 

Reset.Inverter 
The [RS] terminal causes the inverter to 12 rhs minimum 

execute the reset operation. If the inverter is 

in Trip Mode, the reset cancels the Trip state. [RS] terminal 

When the switch between the set terminals 
[RS] and [P24] is turned ón and off, the Alarm output 

inverter executes the reset operation. The 
input timing requirement for [RST] needs a 

I2 ms pulse width or greater. The alarm output will be cleared within 30 ms after the 

onset of the Reset command. 

WARNING: After the Reset command is given and the alarm reset occurs, the motor 

will restart suddenly if the Run command is already.active. Be sure to set the alarm reset 

after verifying that the Run command is off to prevent injury to personnel. 

Option 
Code 

Terminal 
Symbol 

Function Name 
Input 
State 

Description 

18 RS Reset Inverter ON The motor output is turned off, the Trip Mode is 

cleared (if it exists), and powerup reset is applied 

OFF Normal power -on operation 

Valid for inputs: COI, CO2, CO3, C04, C05 

Required settings: (none) 

Example: 

RS 

Notes: I2UlUUV 
When the control terminal [RS] input is already On 
at powerup for more than 4 seconds, the remote . 

operator display is "R -ERROR COMM<2 >" (the 
display of the digital operator [OPE-.1] is - - -. 
However, the inverter has no error. To clear the 
digital operator error, turn off the terminal IRS] 
input and press one of the operator keys. 

When the [RS] terminal is turned off from on, the Reset command is active. 

The Stop /Reset key of the digital operator is valid only when an alarm occurs. 

Only the normally open contact can be set for a terminal configured with the [RS] function. The 
terminal cannot be used in the normally closed contact state. 

Even when power is turned off or on, the function of the terminal is the same as that of the reset 

terminal. 

The Stop /Reset key on the inverter is only operational for a few seconds after inverter powerup when a 

hand -held remote operator is connected to the inverter. 

If the [RS] terminal is turned on while the motor is running, the motor will be free running (coasting). 

See I/O specs on page 4-5. 
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L100 Inverter 

PTC Thermistor Thermal Protection 
Motors that are equipped with a thermistor can be protected from overheating. Input 
terminal 5 has the unique ability to sense a thermistor voltage. When the resistance value 
of the thermistor connected to terminal [PTC] (5) and [L] is more than 3 k Ohms ± 10 %, 

the inverter enters the Trip Mode, turns off the output to the motor, and indicates the trip 
status E35. Use this function to protect the motor from overheating 

4 -17 

Option 
Code 

Terminal 
Symbol 

Function Name Input 
State Description 

19 PTC PTC Thermistor 
Thermal Protection 

ANLG When a thermistor is connected to terminals 5 

and L, the inverter checks for over -temperature 
and will cause trip event and turn off output to 
motor 

OPEN A disconnect of the thermistor causes a trip 
event, and the inverter turns off the motor 

Valid for inputs: C05 only Example: 

PTC Required settings: (none) 

Notes: 

This function is assigned to the input terminal 5 

only. If this function is assigned without connection 
the thermistor, the inverter automatically enters the 
Trip Mode. Be sure the th-ermistor is connected to 
terminals 5 and L, and then restart. 

L 5 4 3 2 1 P24 

'1W! 
thermistor 

MOTOR 
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4 -18 
Using Intelligent Output Terminals 

Using Intelligent Output Terminals 
The intelligent output terminals are programmable in a similar way to the intelligent 

input terminals. The inverter has several output functions which you can assign individl 

ally to three physical logic outputs. Two of the outputs are open -collector transistors, an 

the third output is the alarm relay (form C - normally open and normally closed 

contacts). The relay is assigned the alarm function by default, but you can assign it to 

any of the functions that thé open -collector outputs can use as well. 

Run Signal 
When the [RUN] signal is selected as an 

intelligent output terminal, the inverter 

outputs a signal on that terminal when it is in 

the Run Mode. The output logic is active low, 

and is the open collector type (switch to 

ground). 

[FW, RV] 
Motor 
speed 

time 

Option 
Code 

Terminal 
Symbol 

Function Name 
Output 

State 
Description 

00 RUN Run signal ON when inverter is in Run Mode 

OFF when inverter is in Stop Mode 

Valid for outputs: I I, 12, ALO - AL2 Example: 

Inverter output 
terminal circuit 

RUN. Required settings: (none) 

Notes: 

The inverter outputs the [RUN] signal whenever the 

inverter output exceeds the start frequency specified 

by parameter 882. The start frequency is the initial 
inverter output frequency when it turns on. 

H O OI L FM CM2 12 11 

See I/O specs on page 

A 

8®Z. 
4-5. 

NOTE: The example circuit in the table above drives a relay coil. Note the use of a diod 

to prevent the negative -going turn-off spike generated by the coil from damaging the 

inverter's output transistor. 
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L100 Inverter 

Frequency Arrival Signal 
Frequency Arrival [FA I l and [FA2] signals indicate when the output frequency acceler- 
ates or decelerates to arrive at a constant frequency. Refer to the figure below. Frequency 
Arrival [FAll (left graph) turns on when the output frequency gets within 0.5 Hz below 
or 1.5 Hz above the target constant frequency. The timing is modified by a small 60 ms 
delay. Note the active low nature of the signal, due to the open collector output. 
Frequency Arrival [FA2] (right graph) uses thresholds for acceleration and deceleration 
to provide more timing flexibility than [FA I J. Parameter C42 sets the arrival frequency 
threshold for acceleration, and parameter C43 sets the threshold for deceleration. This 
signal also is active low and has a 60 ms delay after the frequency thresholds are crossed. 

4 -19 

Output 
frequency 

Hi 0.5 Hz 
set 

IF01I 

Output 
IFo1I frequency 

set value 
Hz 

Thresholds 
accel 

decet 

1.5 Hz 

FA1 
r-- 

signal 

60 ms 

time 
, 

ON ' ON r, 

!.4 
60ms 

I C421 

I Ca3J 

FA2 

signal 

Option 
Code 

Terminal 
Symbol Function Name 

Output 
State Description 

01 FA I Frequency arrival 
type 1 signal 

ON when output to motor is at the set frequency 

OFF when output to motor is off, or in any accelera- 
tion or deceleration ramp 

02 FA2 

. 

Frequency arrival 
type 2 signal 

ON when output to motor is at or above the set fre- 
quency thresholds for, even if in acceleration or 
deceleration ramps 

OFF when output to motor is off, or during accelera- 
tion or deceleration before the respective thresh- 
olds are crossed 

Valid for outputs: II, 12, ALO AL2 Example: See I/O specs on page 4 -5. 
Required settings: 

II 
(none) 

output 
terminal circuit 

iiiiii FA I 

Notes: 

At the time of acceleration, an output signal at a 
frequency between the set frequency - 0.5 Hz to 
+ 1.5 Hz is turned on.. 

At the time of deceleration, an output signal at a 

frequency between the set frequency + 0.5 Hz to 
-1.e 

delay 

is turned 

The delay time of the output signal is 60 ms 

eo 

the 
(nominal). 

H O OI L FM CM2 12 11 - - 
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Using Intelligent Output Terminals 

Overload Advance Notice Signal 
When the output current exceeds a preset 

value, the [OL] terminal signal turns on. 

The parameter C41 sets the overload 

threshold. The Overload detection circuit 
operates during powered motor operatión 

and during regenerative braking. The 

output circuits use open -collector 
transistors, and are active low. 

set 
value 

Current 

1C411 

{C41) 

[OL] 
Signal 

threshold 

power running 

¡ regeneration 

threshold 

ONr ON 
threshold time 

Option 
Code 

Terminal 
Symbol 

Function Name 
Output 
State 

Description 

03 OL Overload advance 
notice signal 

ON when output current is more than the set thresh - 

old for the overload signal 

OFF when output current is less than the set threshold 
for the overload signal 

Valid for outputs: I I, 12, ALO - AL2 Example: 

Inverter output 
terminal circuit 

OL i Required settings: C4I 

Notes: 

The default value is 100 %. To, change the level 

from the default, set C41 (overload level). 

The accuracy of this function is the same as the 

function of the output current monitor on the [FM] 
terminal (see page 4-25). 

H 0 01 L FM CM2 12 11 

See I/O specs on page 

®e- 
4 -5. 

NOTE: The example circuit in the table above drives a relay coil. Note the use of a diode 

to prevent the negative -going turn -off spike generated by the coil from damaging the 

inverter's output transistor. 
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L100 Inverter 
4 -21 

Output Deviation for PID Control 
The PID loop error is defined as the 

magnitude (absolute value) of the différ- 
ence between the Setpoint (target value) 

and the Process Variable (actual value). 
When the error magnitude exceeds the 
preset value for C44, the [OD] terminal 
signal turns on. Refer to the PID loop 
section on page 4 -27 for more on PID loop 
operation. 

Process variable 

time 

Option 
Code 

Terminal 
Symbol 

Function Name 
Output 
State 

Description 

04 OD Output deviation for 
PID control 

ON when PID error is more than the set threshold for 
the deviation signal 

OFF when PID error is less than the set threshold for 
the deviation signal 

Valid for outputs: II, 12, ALO - AL2 Example: 

' Inverter output 
;terminal circuit 

OD Required settings: C44 

Notes: 

The defatilt difference value is set to 3 %. To change 
this value, change parameter C44 (deviation level). H 0 01 L FM CM2 12 11 

See I/O specs on page,4 

0 01 
-5. 

NOTE: The example circuit in the table above drives a relay coil. Note the use of a diode 

to prevent the negative -going turn -off spike generated by the coil from damaging the 

inverter's output transistor. 
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Using Intelligent Output Terminals 

Alarm Signal 
The inverter alarm signal is active when a fault has 

occurred and it is in the Trip Mode (refer to the 

diagram at right). When the fault is cleared the 

alarm signal becomes inactive. 

We must make a distinction between the alarm 

signal [AL] and the alarm relay contacts ALO, ALI 
and AL2. The signal [AL] is a logic function. which 

you can assign to the open collector output termi- 
nals I I, or 12, or the relay outputs. The most 

common (and default) use of the relay is for ALI, 
thus the labeling of its terminals. Use an open collector output (terminal I I or 12) for a 

low- current logic signal interface or to energize a small relay (50 mA maximum). Use 

the relay output to interface to higher voltage and current devices (I O mA minimum). 

Fault 
Fault 

Alarm signal 
active 

Option 
Code 

Terminal 
Symbol 

Function Name 
Output 

State 
Description 

05 AL Alarm signal ON when an alarm signal has occurred and has not 

been cleared 

OFF when no alarm has occurred since the last 

clearing of.alarm(s) 

Valid for outputs: II, 12, ALO - AL2 Example for terminal I I or 12: 

Inverter output AL Required settings: C2 I ,C22 
terminal circuit 

Notes: 

When the alarm output is set tò normally closed, a 

time delay occurs until the contact is closed when 

the power is turned on. Therefore, when the alarm 
contact output is to be used, set a delay of about 2 

seconds when the power is turned on. 

Terminals 11 and 12 are open collector outputs, so 

the electric specification of TALI is different from 
the contact output terminals ALO, ALI, AL2. 

The logic sequence of terminals I I and 12 is the 

same as ALO -AL2. 

See the description of ALI, AL2, and ALO. 

When the inverter power supply is turned off, the 

alarm signal output is valid as long as the external 
control circuit has power. 

This signal output has the delay time (300ms 

nominal) from the fault alarm output. 

H 0 01 L FM CM2 12 11 

®- 
Example for terminals ALO, ALI, AL2. 

inverter logic AL 
circuit board 

. Connector ALO ALI AL2 

Relay positioú shown is, 

during normal running 
Power 
Supply 

Load 

(no alarm). 

See I/O specs on page 4-5. 

NOTE: The relay contact specifications are in the connector input/output specifications = on page 4-5. The contact diagrams for different conditions are on the next page. 
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L100 Inverter 
4 -23 

The alarm output terminals are connected as shown below (left) by default, or after 
initialization. The contact logic can be inverted as shown (below right) by using the 

parameter setting C33. The relay contacts normally open (N.O.) and normally closed 

(N.O.) convention uses "normal" to mean the inverter has power and is in Run or Stop 

Mode. The relay contacts switch to the opposite position when it is in Trip Mode or 

when input power is Off. 

N.C. contacts (after initialization) N.O. contact (inverted by C33 setting) 

During normal running 

Ill. 

When an alarm 
or power is turned 

occurs 
off 

During normal running 
or power is turned off 

When an alarm occurs 

NI. 
ALO ALI AL2 ALO ALI AL2 ; ALO ALI AL2 ALO ALI AL2 

Contact Power 
Run 
State 

ALO- 
ALI 

ALO- 
AL2 

Contact Power 
Run 

State 
ALI). 
ALI 

ALO - ALO- 
AL2 

N.O. 
(set 

C33 =00) 

ON Normal Open Closed N.C. 
(after 

initialize, 

C33 =01) 

ON Normal Closed Open 

ON .Trip Open Closed ON Trip Closed Open 

OFF - Open Closed OFF - Open Closed 
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4 -24 
Analog Input Operation 

Analog Input Operation 
The L100 inverters provide for analog input to 

command the inverter frequency output value. 
The analog input terminal group includes the 
L, 01, 0, and H terminals on the control 
connector, which provide for Voltage [O] or 
Current [01] input. All analog input signals 
must use the analog ground [L]. 

If you use either the voltage or current analog 
input, you must select one of them using the 

logic input terminal function [AT] analog 
type. If terminal [AT] is Off, the voltage input 
[0] can command the inverter output 
frequency. If terminal [AT] is On, the current 
input [01] can command the inverter outpút 
frequency. The [AT] terminal function 'is 

covered in the logic input section on page 

4 -15. Remember that you must also set 

A0l = 01 to select analog input as the 

frequency source. 

IN®ÍïíEr 
+V Ref. 

Voltage input 

Current input 

A GND 

V/I input 
select 

1A11 

IAO11 

Frequency 
Q setting 

4-20 mA, AT= On 

0-10 V, AT= Off 

NOTE: If no logic input terminal is configured for the [AT] function, then inverter sums 

the voltage and current input to determine the desired input value. 

Using an external potentiometer is a popular 
way to control the inverter output frequency 
(and a good way to learn how to use the . 

analog inputs). The potentiometer uses the 

10V reference [H] and the analog ground [L] 
for excitation, and the voltage input for the 
signal. By default, the [AT] terminal selects 

the voltage input when it is Off. Take care to 

use the proper resistance for the potentiometer, which is 1 to 2 k Ohms, ;2 Watts. 

© O OI 13®®Em 

I to 2 k Ohms, 2 Watts 

Voltage Input - The voltage input circuit 
uses terminals [L] and [O]. Attach the cable 
shield wire only to terminal [L] on the 

inverter. Maintain the voltage within specifi- 
cations (do not apply negative voltage). 

Current Input - The current input circuit 
uses terminals [01] and [L]. The current come 
from a sourcing type transmitter; a sinking 
type will not work! This means the current 
must flow into terminal [01], and terminal [L] 
is the return back to the transmitter. The input 
impedance from [01] to [L] is 250 Ohms. 
Attach the cable shield wire only to terminal IL] on the inverter. 

H O Ol i L I FM CM2 12 111 

Oto9.6VDC, 
0 to 10V nominal 

H O OI L FM ICM2 12 11 

4 to 19.6 mA DC, 
4 to 20 mA nominal 

See I/O specs on page 4 -5. 
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L100 Inverter 

Analog and Digital Monitor Output 
In the system design for the inverter application, it is useful to monitor the inverter 
operation from a remote location. In some cases, this is only a panel -mounted analog 
meter (moving -coil type). In other cases, a controller device such as a PLC may 
command the inverter frequency and other functions. Sometimes it is useful to have the 
inverter transmit the (real -time) output frequency value back to the controller to confirm 
actual operation. The analog output function serves these purposes. 

The inverter provides an analog /digital output 
terminal primarily for frequency monitoring on 

terminal [FM] (frequency monitor). It uses 

terminal IL] as analog GND reference. If needed, 
you can configure terminal [FM] to transmit the 

inverter current output value instead. 

A GND 

Analog/digital O u t p u t 

111®i711Em 

See I/O specs on page 4-5. 

Parameter C23 selects the output signal data and transmission format. The selections are: 

C23 = 00 Analog monitor output frequency, pulse -width modulated (PWM) format 

C23 = 01 Analog monitor output current, pulse -width modulated (PWM) format 

C23 = 02 Digital monitor output frequency, frequency -modulated format 

The analog PWM signals are primarily designed 
for driving a moving -coil meter. The pulse -width 
modulated signal is automatically averaged by the 
inertia of the moving -coil mechanism. The 
meter's indicator needle mechanically converts 
the PWM signal to an analog representation. Be 
sure to use a 10V full -scale DC voltmeter. 

The signal characteristics of [FM ] for each of the output formats are shown below: 

Pulse -width modulation (analog) 

(FM] 

10V 

0V 

Output value = 

T T = 4 ms time 

IC23=001 

IC23=01I 

IB811 

Inverter output frequency 

Inverter output current 

PWM scale factor 

Frequency Monitor, PWM Signal - (C23 = 00) The [FM] output duty cycle varies with 
the inverter output frequency. The signal period T is fixed at 4 ms, and the amplitude is 
fixed at IO VDC. The signal on [FM] reaches full scale when the inverter outputs the 
maximum frequency. You can scale the duty cycle with a scale factor setting with param- 
eter B8I. This is a dedicated indicator, so that it cannot be used as a line speed signal. 

NOTE: The indicator accuracy after adjustment is about ±5 %. Depending on the motor, 
the accuracy may exceed this value. 
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4 -26 
Analog and Digital Monitor Output 

Current Monitor, PWM Signal - (C23 = O I) - The [FMJ output duty cycle varies with 
the inverter output current to the motor. The signal period T is fixed at 4 ms, and the 
amplitude is fixed at 10 VDC. The signal on [FM] reaches full scale when the inverter 
output current reaches 200% of the rated inverter current. You can scale the duty cy 
by a scale factór setting with parameter B8I. The accuracy of the current reading is 
by the equation: 

Imc-Imx100 
55.±20% 

.1r 

Im = Inverter output current (measured) 

!me = Monitor display current 

Ir = Inverter rated current 

= NOTE: The monitor display accuracy (normally ± 20 %, depending on the connected 
motor's characteristics) can be improved by the adjustment of parameter B32. If precise 
current measurement is necessary, use the moving -coil type ammeter between the 
inverter and the motor. 

TIP: When using the analog meter for monitoring, adjust the meter so it has a zero 
reading when the [FM] output is zero. Then use scale factor B81 to adjust the [FM] 
output so the maximum frequency in the inverter corresponds to a full -scale reading on 
the meter. 

PWM Smoothing Circuit - You may need 

to smooth the PWM signal, converting it to a 

relatively stable DC analog voltage which 
represents the [FM] output value. To do this, 
use the circuit shown to the right. Note the 

output impedance of the circuit is at least 
82k Ohms, so the monitoring device needs 
an input impedance of I Meg. Ohms or 
greater. Otherwise, the impedance of the, 

smoothing circuit will cause a non -linearity 
in the reading. 

Frequency Monitor, FM Signal - (C23 = 02) - The [FM) output frequency varies with 
the inverter output frequency. The maximum frequency of [FM] is 3.6 kHz, or IO times 
the inverter maximum frequency. The signal on [FM] reaches the maximum frequency 
when the inverter outputs the maximum frequency: You can scale its relationship to the 
inverter output with the scale factor setting with parameter B86. 

See I/O specs on page 4-5. 

1µF Volts 

Frequency modulation (digital) 

50% fixed duty cycle 
[FM] 

4-4" T Output value 

10V 

0 V. 

FT-sl time 

1C23=021 

1B861 

Inverter output frequency 

Freq. scale factor 
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L100 Inverter 

PID Loop Operation 

4 -27 

In standard operation, the inverter uses a reference source selected by parameter A01 for, 
the output frequency, which may be a'fixed value (F01), a variable set by the front panel 
potentiometer, or value from an analog input (voltage or current). To enable PID opera- 
tion, set A71 = 01. This causes the inverter to calculate the target frequency, or setpoint. 

A calculated target frequency can have a lot of advantages. It lets the inverter adjust the 
motor speed to optimize some other process of interest, while saving energy as well. 
Refer to the figure below. The motor has some eventual effect on a process of interest. To 
control the external process, the inverter must monitor the process variable. This requires 
wiring a sensor to either the analog input terminal 0 ((ioltage) or terminal 01 (current). 

Setpoint A Error 
SP 

PV 

PID 
Calculation 

Freq. - Inverter 
External 
Process - 

Process Variable (PV) 
I Sensor 

When enabled, the PID loop calculates the ideal output frequency to minimize the loop 
error. This means we no longer command the inverter to run at a particular frequency, but 
we specify the ideal value for the process variable. That ideal value is called the setpoint, 
and is specified in the units of the external process variable. For a pump application it 
may be gallons /minute, or it could be air velocity or temperature for an HVAC unit. 
Parameter A75 is a scale factor that relates the external process variable units to motor 
frequency. The figure below is a More detailed diagram of the PID function. 

Standard 
setting 
IF01l 

Multi -speed 
settings 

¡A20 to A35I 

Potentiometer 
on keypad 

V/I input 
select 

[AT]M. - -' 
Voltage 

O 

A GND 
L 

OI 

Current 

Setpoint 
(Target) 

Scale factor 
reciprocal 

[1/A75I 

Frequency 
source select 

IA01I 

1 SP 

O 
PV 

Process Variable 
(Feedbáck) 

Analog input scaling 

--6 j 1° 

IA76I 
PID V/1 

input select 

IA12I 

IA11I 

IA15I 1 A13 IA14I 

Scale factor 

Error 

1A751 

P gain 

1A721 

I gain 

D gain 

1A741 

1F011 

Frequency 
setting 

Scale factor 

IA75I 

Monitor 

1D041 
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4 -28 
Configuring the Inverter for Multiple Motors 

Configuring the Inverter for Multiple Motors 
Simultaneous Connections 

For some applications, you may need to connect two' 
- or more motors (wired in parallel) to a single 

inverter's output. For example, this is common in 
conveyor applications where two separate 'conveyors 

need to have approximately the same speed. The use 

of two motors may be less expensive than making the 

mechanical link for one motor to drive multiple 
conveyors. 

Some of the characteristics of using multiple motors with one drive are: 

The inverter output must be rated to handle the sum of the currents from the motors. 

You must use separate thermal protection switches or devices to protect each motor. 
Locate the device for each motor inside the motor housing or as close to it as possible. 

The wiring for the motors must be permanently connected in parallel (do not remove 
one motor from the circuit during operation). 

to Nth motor 

a : NOTE: The motor speeds are identical only in theory. That is because slight differences 
LY in their loads will cause one motor to slip a little more than another, even if the motors 

are identical. Therefore, do not use this technique for multi -axis machinery that must 
maintain a fixed position reference between its axes. 
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7 

Mòtor Control 
Accessories 

f 
In This Chapter.... page - Introduction 2 - Component Descriptions 3 
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5 -2 
Introduction 

Introduction 
A motor control system will obviously include a motor and inverter, as well as fuses for 
safety. If you are connecting a motor to the inverter on a test bench just to get started, 
that's all you may need for now. But a fully developed system can'also have a variety t 
additional compci Tents. Some can be for noise suppression, while others may enhance 
the inverter's braking performance. The figure below shows a system with several 
possible optional components, and the table gives part number information. 

From power supply 

Cut -off 
switch 

AC reactor 

o 
EMI filter 

Eip 
LI L2 L3 

+1 

Inverter 

GND 

TI T2 T3 

RF noise filter 

Capacitive filter 

DC link choke 

Braking 
unit 

RF noise 
filter 

AC reactor, or 
LCR filter 

Thermal switch 

. Name 

Part No. Series 
See' 
page Europe, 

Japan USA 

AC reactor, input 
side 

ALI -xxx HRL -x 3 

RF noise filter, 
input side 

ZCL -x ZCL -x 4 

EMI filter 
(for CE) 

FFL100 -xx FFLI00 -xx 4 

Capacitive filter CFI -x CFI -x 4 

DC link choke - HDC -xxx 4 

Resistance 
braking unit 

BRD -xxx BRD -xxx 5 

RF noise filter, 
output side 

ZCL -xxx ZCL -xxx 4 

AC reactor, output 
side 

ALI -xxx HRL -xxx 3 

LCR filter - HRL -xxC 3 

NOTE: The Hitachi part number series for 
accessories includes different sizes of each part 
type, specified by the -x suffix. Hitachi product 
literature can help match size and rating of the 
your inverter to the proper accessory size. 

Each inverter accessory comes with its own 
printed instruction manual. Please refer to those 
manuals for complete installation details. This 
chapter gives only an overview of these optional 
system devices. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 448 of 578



L100 Inverter 
5 -3 

Component Descriptions 
AC Reactors, Input Side 

This is useful in suppressing harmonics induced on the power supply lines, or when the 

main power voltage imbalance exceeds 3% (and power source capacity is more than 

500 kVA), or to smooth out line fluctuations. It also improves the power factor. ' 

In the following cases for a general -purpose inverter, a large peak current flows on thè 

main power supply side, and is able to destroy the inverter module: 

If the unbalanced factor of the power supply is 3% or higher 

If the power supply capacity is at least I O times greater than the.inverter capacity (the 

power supply capacity is 500 kVA or more) 

If abrupt power supply changes are expected 

Examples of these situations include: 

1. Several inverters are interconnected (input side) with a short bus. 

2. A thyristor converter and an inverter are interconnected (input side) with a short bus. 

3. An installed phase advance capacitor opens and closes. 

Where these conditions exist or when the connected equipment must be highly reliable, 
install an AC reactor between the power supply and the inverter. Also, where the effects 
of an indirect lightning strike is possible, install a lightning conductor. 

Example calculation: 

VRS =205V, VST =203V, VTR = 197V, 

where VRS is R -S line voltage, VST is S -T line voltage, VTR is T -R line voltage 

Max. line voltage (min.) - Mean line voltage 
Unbalance factor of voltage = x 100 

Meanline voltage 

- V (VRS +VST +VTR)'3X 
MO = 205 -202X100 - 1.5% 

(VRS +VST +VTR)I3 202' 

Please refer to the documentation that comes with the RF noise filter for installation 
instructions. 

AC Reactors, Output Side 
This reactor reduces the vibrations in the motor caused by the inverter's switching - 

waveforms, by smoothing the waveforms to approximate commercial power quality. It is 

also useful when wiring from the inverter to the motor is more than 10m in length, to 

reduce reflected voltage wave phenomenon. Please refer to the documentation that 

comes with the RF noise filter for installation instructions. 
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Component Descriptions 

RF Noise Filters (Magnetic Choke) 
'Electrical noise interference may occur on 
nearby equipment such as a radio receiver. 
This magnetic choke filter helps reduce 

radiated noise from the inverter wiring. It 

can be used on the input or output side of 
the inverter. The example magnetic choke 
shown to the right comes with a mounting 
bracket. The wiring must go through the 

opéning to reduce the RF component of 
the electrical noise. Loop the wires three 
times (four turns) to attain the full RF 

filtering effect. 

ZCCri 

EMI Filter - 

The EMI filter reduces the conducted noise on the power supply wiring generated by the 
main power supply, protecting the inverter. Connect the EMI filter to the inverter primary 
(input side). The FFLI00 séries filter is required for compliance to the EMC directive 
(Europe) and C -TICK (Australia). The other filters are not for this purpose. 

WARNING: The EMI filter has high internal leakage current from power wiring to the 
chassis. Therefore, connect the chassis ground of the EMI filter before making the power 
connections to avoid danger of shock or injury. 

_1 111111111111111111111111111111111ii bill , 

EM/.r 

RF Noise Filter (Capacitive) 
This capacitive filter reduces radiated noise from the main power wires, in the inverter 
input side. This filter is not for achieving CE compliance and is applicable to the input 
side only of the inverter. It comes in two versions - for 200V class inverters or 400V 
class inverters. Please refer to the documentation that comes with the radio noise filter 

. for installation instructions. 

DC Link Choke 
The DC choke (reactor) suppresses harmonics generated by the inverter. It attenuates the 

high -frequency components on the inverter's internal DC bus (link). However, note that 
it does not protect the diode rectifiers in the inverter input circuit. 

41 
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L100Inverter 

Dynamic Braking 
The purpose of dynamic braking is to improve the ability of the inverter to stop (deceler- 
ate) the motor and load. This becomes necessary when an application has some or all of 
the following factors: 

High load inertia compared to the' available motor torque 

The application requires frequent òr sudden changes in speed 

System losses are not great enough to slow the motor as needed 

When the inverter slows its output frequency to decelerate the load, the motor can 

temporarily become a generator. This occurs when the motor rotation develops a voltage 
higher than the inverter internal (DC).bus voltage. This condition can cause the inverter 
to have an over -voltage fault and enter the Trip Mode. In many applications, the over - 
voltage condition serves as a warning signal that we have exceeded the deceleration 
capabilities of the system. The L100 inverter can connect to an external braking unit, 
which accepts the excess energy from the motor during deceleration to its internal resis- 
tor(s). The power resistor serves as a generator load, developing heat to stop the motor 
just as brakes on an automobile develop heat during braking. You can also add an 

external resistor to the braking unit for additional braking torque. 

A switching circuit and power resistor are the main components of the dynamic braking 
unit, which includes a fuse and thermally activated alarm relay for safety. However, be 

careful to avoid overheating its resistor. The fuse and thermal relay are safeguards for 
extreme conditions, but the invertercan maintain braking usage in a safe zone. The 
following table specifies the braking options for 200V class L100 inverters and the 

braking torque for each option. Use BRD-E2 braking unit for 200V class inverters. 

L100 Inverter 200V Models BRDE2 Braking Unit 

Model Number HP 
Braking torque 

without ' 

braking unit 

Using built -in 
resistoronly 

External resistor added 

HRBI HRB2 HRB3 

A- B A B A B A B 

002NFE/NFU 1/4 50% 150% 120% Over -range Over -range Over range 

004 /005NFE/NFU 1/2 50% 150% 120% Over range Over -range Over -range 

007NFEINFU I 50% 100% 80% 150% 120% Over -range Over -range 

011 /0I5NFFJNFU 2 50% 60% 60% 100% 80% 150% 120% Over -range 

022NFE/NFU 3 20% 50% 50% 100% 80% 120% 100% Over range 

037LFU 5 20% 40% 40% 60% 60% 80% 80% 150% 120% 

055LFU 7.5 20% 30% 30% 50% 50% 60% 60% 100% 80% 

075LFU - 10 20% - - 40% 40% 60% 60% 80% 80% 

Note 1: 

Note 2: 

Note 3: 

Note 4: 

A = Average braking torque from 60 Hz to 3 Hz. 
B = Average braking torque from 120 Hz to 3 Hz. 
BRD maximum duty cycle = 10 %, where T,/T < 0.1 sec. 

BRD maximum continuous On time Tb 5 10 sec. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 451 of 578



5 -6 
Component Descriptions 

The following table specifies the braking options for 400V class L100 inverters and the 

braking torque for each option. Use BRD -EZ2 braking unit for 400V class inverters. 

L100 Inverter 400V Models BRD EZ2 Braking Unit 

Model Number HP 
Braking torque 

without 
braking unit 

Using built -in 
resistor only 

External resistor added 

HRBI HRB2 . HRB3 

A B A B A B A B 

004HFE/HFU 1/2 50% 150% 120% Over range Over range Over range 

007HFFJHFU 1 50% 100% 80% 150% 120% Over range Over -range 

015HFEJHFU 2 50% 60% 60% 100% 80% 150% 120% Over -range 

022HFE/HFU 3 20% 50% 50% 100% 80% 150% 120% Over range 

030 /040HFE/HFU 5 20% 40 % 40% 60% 60% 120% 100% 150% 120% 

055HFU 7.5 20% 30% 30% 50% 50% 80% 60% 100% 80% 

075HFU 10 20% - - 40% - 40% 60% 60% 80% 80% 

Note I: A = Average braking torque from 60 Hz to 3 Hz. output 
Note 2: B = Average braking torque from 120 Hz to 3 Hz. 

Note 3: BRD maximum duty cycle = 10 %, where Tt/r< 5 0.1 sec. 

Note 4: BRD maximum continuous On time Tb 5 10 sec. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 452 of 578



Troubleshooting 
and Maintenance 

In This Chapter.... page - Troubleshooting 2 - Monitoring Trip Events, History, & Conditions 5 - Restoring Factory Default Settings 8 - Maintenance and Inspection 9 - Warranty 14 
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Troubleshooting 

Troubleshooting 
Safety Messages 

Please read the following safety messages before troubleshooting or performing main 
nance on the inverter and motor system. 

WARNING: Wait at least five (5) minutes after turning off the input power supply 

before performing maintenance or an inspection. Otherwise, there is the danger of 

electric shock. 

WARNING: Make sure that only qualified personnel will perform maintenance, inspec- 

tion, and part replacement. (Before starting to work, remove any metallic objects from 

your person'(wristwatch, bracelet, etc.). Be sure to use tools with insulated handles. 

Otherwise, there is a danger of electric shock and/or injury to personnel. 

WARNING: Never remove connectors by pulling on its wire leads (wires for cooling 

fan and logic p.c.board). Otherwise, there is a danger of fire or injury due 

to wire breakage. 

ACAUTION: When removing connectors, never pull the wires (wires for the cooling fan 

' and logic P.C. board. Otherwise, there is danger of fire due to wire breakage and/or 

injury to personnel. 

General Precautions and Notes 

Always keep the unit clean so that dust or other foreign matter does not enter the 

inverter. 

Take special care in regard to breaking wires or making connection mistakes. 

Firmly connect terminals and connectors. 

Keep electronic equipment away from moisture and oil. Dust, steel filings and other 

foreign matter can damage insulation, causing unexpected accidents, so take special 

care. 

Inspection Items 
This chapter provides instructions or checklists for these inspection items: 

Daily inspection 

Periodic inspection (approximately once a year). 

Insulation resistance test 
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L100 Inverter 

Troubleshooting Tips 
The table below lists typical symptoms and the corresponding solution(s). 

6 -3 

Symptom/condition Probable Cause Solution 

The motor 
will not run. 

The inverter 
outputs U V, W 
are not supply- 

ing voltage. 

Is the frequency command source 
A01 parameter setting correct? 

Is the Run command source A02 
parameter setting correct? 

Máke sure the parameter 
setting AO I is correct. 

Make sure the parameter 
setting A02 is correct. 

Is power being supplied to termi- 
nals LI, L2, and L3(N)? If so, the 
POWER lamp' should be on. 

Check terminals LI, L2, and 

L3(N), then U/rI, V/T2, 
and W/T3. 

Turn on the power supply or 
check fuses. 

Is there an error code EXX 
displayed? 

Press the Func. key and 
determine the error type. 
Then clear the error (Reset). 

Are the signais to the intelligent 
input terminals correct? . 

Is the Run Command active? 

Is the [FW] terminal (or [RV]) 
connected to P24 (via switch, etc.) 

Verify the terminal functions 
for COI - C05 are correct. 

Turn on Run Command. 

Supply 24V to [FW] or [RV] 
terminal, if configured. 

Has the frequency setting for FOI 

been set greater than zero? 

Are the control circuit terminals H, 
O, and L connected to the potenti- 
ometer? 

Set the parameter for FOI to 
a safe, non -zero value. 

If the potentiometer is the 
frequency setting source, 
verify voltage at "0" > OV. 

Is the RS (reset) function or FRS 
(free -run stop) function on? 

Turn off the command(s). 

Inverter outputs 
U, V, Ware 
supplying 
voltage. 

Is the motor load too heavy? Reduce load, and test the 
motor independently. 

The optional 
remote operator 
is used (DR/W) 

Are the operational settings 
between the remote operator and 
the inverter unit correct? 

Check switches I and 2 on 
the optional remote operator 
(copy unit). 

ON 

OFF 

I 2 3 4 

oeoa 
1: Off 
2: On 

The direction of the motor is 

reversed. 

Are the connections of output 
terminals U/TI, V/T2, and W/T3 
correct? 

Is the phase sequence of the motor 
forward or reverse with respect to 
U/TI,V/r2,'and W/T3? 

Make connections according 
to the phase sequence of the 
motor. In general: 
FWD = U -V -W, and 
REV= U -W -V. 

Are the control terminals [FW] and 
[RV] wired correctly? 

Is parameter F04 properly set? 

Use terminal [FW] for 
forward, and [RV] is reverse. 

Set motor direction in F04. 
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Troubleshooting 

Symptom/condition Probable Cause Solution 

The motor speed will not reach 
the target frequency (desired 

speed). 

If using the analog input, is the 

current or voltage at "O" or "OI'T' 
Check the wiring. 

Check the potentiometer o 

signal generating device. 

Is the load too heavy? Reduce the load. 

Heavy loads activate the 

overload restriction feature 
(reduces output as needed). 

The rotation is unstable. 

Is the load fluctuation too great? 

Is the supply voltage unstable? 

Is the problem occurring at a partie- 
ular frequency? 

Increase the motor capacity 
(both inverter and motor). 

Fix power supply problem. 

Change the output frequency 
slightly, or use the jump 
frequency setting to skip the 

problem frequency. 

The RPM of the motor does not 

match the inverter output 
frequency setting. 

Is the maximum frequency setting 
A04 correct? ' 

Does the monitor function DOI 

display the expected output 
frequency? . 

Verify the V/F settings 
match motor specifications. 

Make sure all scaling (such 
as Al Ito A14) is properly 
set. 

Inverter data 
is not 

correct. 

No downloads 
have occurred. 

Was power turned off after a 

parameter edit but before pressing 

the Store key? 

Edit the data and press the 

Store key once. 

Edits to data are permanently 
stored at power down. Was the time 
from power Off to power On less 

than six seconds? 

Wait six seconds or more 
before turning power Off 
after editing data. 

A download to 
the inverter was 
attempted. 

Was the power turned off within six 

seconds after the display changed 
from REMT to IN V? 

Copy the data to the inverter 
again, and keep power on for 
six seconds or more after 
copying. 

A parameter 
will not 

change after 
an edit 

(reverts to 
old setting). 

True for certain 
parameters 

Is the inverter in Run Mode? Some 

parameters cannot be edited during 
Run Mode. 

Put inverter in Stop Mode 

(press the Stop /reset key). 
Then edit the parameter. 

True for all 
parameters 

If you're using the [SET] intelligent 
input (software lock function), - is 

the ISM input on'? 

Is switch 4 (located on the back of 
the remote operator copy unit) On? 

Change the state of the SFT 
input, and check the B3 I 

parameter (SOT mode). 

Turn the switch off. ' 
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6 -5 

Monitoring Trip Events, History, & Conditions 
Inverter Fault Detection 

The microprocessor in the inverter detects a variety 

of fault conditions and latches the event, recording 
it in a history table. The inverter output turns off, or 
"trips" similar to the way a circuit breaker trips due 

to an over -current condition. Most faiths occur 
when the motor is running (refer to the diagram to 

the right). However, the inverter could have an 

internal fault and trip in Stop Mode. In either case, 

you can clear the fault by pressing the Stop /Reset key. 

We recommend that you first find the cause of the fault before clearing it. When a fault 

occurs, the inverter stores important performance data at the moment of the fault. To 

access the data, use the monitor functions (Dxx) and select D08 for details about the 

presént fault (E "), or the error code fir the past two trip events (En-t and E" -2) using the 

D09 Trip History function. A listing of error codes is on the next page. 

Monitor Menu r. 

Q Q 

- {Q Q 1)-- 
1® C 09 

V,.®, 

Current Trip 
Error No Conditions 

. Yes 

E 0 
® 

10.0 

® 
0.25 

® 
189.8 

® 

Error Code 

Output frequency 
at trip point 

Motor current 
at trip point 

DC bus voltage 
at trip point 

No error 

® 

ER" t No 
exists 

Yes 

E03 

Trip History 

No 
history 

Previous ( 
error #1 l\ 

® e 
Errors" 2 No 
extsts 

Yes 

5) 
Previous 
error #2 EQ 

No 
history 
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6 -6 
Monitoring Trip Events, History, & Conditions 

Error Çodes 
An error code will appear on the display automatically when a fault causes the inverter to 

trip. The following table lists the cause associated with the error. 

Error 
Code 

Name , Cause(s) 

E 0 1 Over current event while 
at constant speed 

The inverter output was short- circuited, or the motor 
shaft is locked or has a heavy load. These conditions 

E 0 2 Over current event during 
deceleration 

cause excessive current for the inverter, so the inverter 
output is turned off. 

EC 3 Over current event during 
acceleration 

E 0 4 Over current event while 
motor is stopped 

E O S Overload protection When a motor overload is detected by the electronic 
thermal function, the inverter trips and turns off its 
output. 

E 0 l Over voltage protection When the DC bus voltage exceeds a threshold, due to 
regenerative energy from the, motor. 

E 0 B EEPROM error When the built -in EEPROM memory has problems 
due to noise or excessive temperature, the inverter 
trips and turns off its output to the motor. 

E 0 9 Under -voltage error 
. 

A decrease of internal DC bus voltage below a thresh- 
results in a control circuit fault. This condition 

can also generate excessive motor heat or cause low 
torque. The inverter trips and turns off its output. 

E I 1 

E 2 2 
CPU error A malfunction in the built -in CPU has occurred, so 

the inverter trips and turns off its output to the motor. 

E 12 External trip A signal on an intelligent input terminal configured as 

EXT has occurred. The inverter trips and turns off the 
output to the motor. 

*E 1 3 USP . When the Unattended Start Protection (USP) is 

enabled, an error occurred when power is cycled 
while the inverter is in Run Mode. The inverter trips 
and does not go into Run Mode until the error is , 

cleared. 

E 14 Ground fault The inverter is protected by the detection of ground 
faults between the inverter output and the motor upon 
during powerup tests. This feature protects the 
inverter, and does not protect humans. 

E 15 Input over -voltage When the input voltage is higher than the specified 
value, it is detected 100 seconds after powerup and 

the inverter trips and turns off its output. 

E 2 1 Inverter thermal trip When the inverter internal temperature is higher than 
the specified value, the thermal sensor in the inverter 
module detects the higher temperature of the power 
devices and trips, turning the inverter output off. 
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L100 Inverter 

Error 
Code 

Name Cause(s) 

E 3 5 PTC error When intelligent terminal 5 is configured for PTC 
(protective thermistor) function and the inverter has 
'sensed the resistance is too high (wire is broken or 
temperature is too high), the inverter trips and turns 
off the output. 

NOTE: If an EEPROM error (E08) occurs, be sure to confirm the parameter data yalues 
are still correct. If the power is turned off while the [RS] (Reset) intelligent input 
terminal is On, an EEPROM error will occur when power is restored. 
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6 -8 
Restoring Factory Default Settings 

Restoring Factory Default Settings 
You can restore all inverter parameters to the original factory (default) settings, for the 

intended country of use. After initializing the inverter, use the powerup test in Chapter 
to get the motor running again. To initialize the inverter, follow the steps below. 

1. First, check the value of function code B85. Thé initialization in step 2 will restore 
defaults for the country code programmed in function B85: 

0 0 = Japan (do not set), 0 1= Europe, 0 2 = United States 

Please do not change this setting unless you are absolutely sure the power input voltage 

range and frequency match the country code setting. 

2. Initialization - this uses function code B84. Follow the steps in the table below. 

Action Display FunciParameter 

Press the ® key. ú o 1 

1 

1 
First "D" group parameter 

Press the ® key twice. l 

i9 
- - 

1 

"B" group selected 

Press the ® key. (O o I First "B" parameter selected 

Press and hold the ® key until -> 
Initialization function selected 

13 
SUI 

Press thè® key. 
0 = initialization disabled 

( 00 
It 

Press the ® key. Q 1 I = initialization enabled 

Press the TR key. 
Initialization now enabled to 
restore all defaults 

p 8 
F' 

Press and hold the ®, ®, and ® 
keys. Do not let release yet. 

First part of special key sequence 
p SLi 

Holding the keys above, press and 

hold the 0 (STOP) key for 3 sec. 

Final part of special key sequence 
C1 l !'' 
ptd 

Release only the (STOP) key, 

and wait for the display 8 0 Ito 
appear and begin blinking. 

Q o 1 

Initialization begins when display 
starts blinking 

Now release the ®, ®, and ® 
keys only after the D 0 1 display 
function begins blinking. 

Default parameter country code I 
shown during initialization 
process (left -most char displays 
alternating pattern) 

E 
U 

or 

U R 

Initialization is complete. Function code for output 
frequency monitor shown 

o o j 
U 

NOTE: Initialization cannot be performed with a remote operator panel. Disconnect the 

device and use the inverter's front panel keypad. ' 
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L100 Inverter 

Maintenance and Inspection 
Monthly and Yearly Inspection Chart 

6 -9 

Item Inspected Check for... 

Inspection 
Cycle Inspection 

Method Criteria 

Month Year 

Overall Ambient 
environment 

Extreme 
temperatures 
& humidity 

Thermometer, 
hygrometer 

Ambient temperature 
between -10 to 40 °C, 
non- condensing 

Major devices Abnormal 
vibration, 
noise 

Visual and aural Stable environment for 
electronic controls 

Power supply 
voltage 

Voltage 
tolerance 

Digital volt meter, 
measure between 
inverter terminals 
L I , L2, L3 

200V class: 
200 to 240V 50/60 Hz 
400V class: 
380 to 460V 50/60 Hz 

Main 
circuit 

Ground 
Insulation 

Adequate 
resistance 

Digital volt meter, 
GND to terminals 

5 Meg. Ohms or greater 

Mounting No loose 
screws 

Torque wrench M3: 0.5 - 0.6 Nm 
M4: 0.98 - 1.3 Nm 
M5: 1.5 - 2.0 Nm 

Components Overheating Thermal trip events No trip events 

Housing Dirt, dust Visual Vacuum dust and dirt 

Terminal block Secure 
connections 

Visual No abnormalities 

Smoothing 
capacitor ' 

Leaking. 
swelling 

Visual No abnormalities 

Relay(s) Chattering Aural Single click when 
switching On or Off 

Resistors Cracks or 
discoloring 

Visual Use Ohm meter to 
check braking resistors 

Cooling fan 

' 

Noise Power down, 
manually rotate 

Rotation must be 

smooth 

Dust s., Visual Vacuum to clean 

trcuontrol it 
Overall No odor, 

discoloring, 
corrosion 

s', Visual No abnormalities 

Capacitor No leaks or 
deformation 

Visual Undistorted appearance 

Display LEDs Legibility Visual All LED segments work 

Note I: The life of a capacitor is affected by the ambient temperature. See the Capacitor Life Curve on 
the next page. 

Note 2:. The inverter must be cleaned periodically. If dust accumulates on the fan and heat sink, it can 

cause overheating of the inverter. 
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Maintenance and Inspection 

C 

o 
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Spare parts 
We recommend that you stock spare parts to reduce down time, which include: 

Part description Symbol 
Quantity 

Notes 
Used Spare 

Cooling fan FAN 1(2) I 022NF, 037LF, 075LF 
015HF to 075HF 

Case CV 1 I Front case 
Key cover 
Case 
Bottom cover 

Capacitor Life Curve 
The DC bus inside the inverter uses a large capacitor as shown in the diagram below. The 

capacitor handles high voltage and current as it smooths the power for use by the 

inverter. So, any degradation of the capacitor will affect the performance of the inverter. 

Variable -frequency Drive 
Power 
Input 

LI Motor 

Capacitor ife is reduced in higher ambient temperatures, as the graph below demon- 

strates. Be sure to keep the ambient temperature at acceptable levels, and perform 

maintenance inspections on the fan, heat sink, and other components. If the inverter is 

installed on a cabinet, the ambient temperature is the temperature inside the cabinet. 

Ambient temperature, °C 40 

30 

20 
Capacitor Life Curve 

IO 

o 

-10 

Operation for 12 hours / 

I I I I I 1 I I I 

1 2 3 4 5 6 7 8 9 10 
Years 

day 
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L100 Inverter 
6 -11 

General Inverter Electrical Measurements 
The following table specifies how to measure key system electrical parameters. The 

diagrams on the next page show inverter -motor systems and the location of measurement 

points for these parameters. 

Parameter 
Circuit location 
of measurement 

Measuring 
instrument 

Notes Reference Value 

Supply voltage 
El 

ER across L I and L2 

Es across L2 and L3 

ET across L3 and LI 

Moving -coil 
type voltmeter or 
rectifier type ' 

voltmeter _ 

Fundamental 
wave effective 
value 

Commercial 
supply voltage 
(200V class) 200 - 
240V, 50/60 Hz 
400V class 380 - 
460V, 50/60 Hz 

Supply current 
I, 

Ir L I, 1 L2, It - L3 Total effective 
value 

- 
Supply power 

W I 

W I I across LI and L2 
W12 across L2 and L3 

Total effective 
value 

- 
Supply power 

factor Pf1 

NV 

I Pf, 100% 
- 

= x 
3xE1xl1 

Output voltage 
Eo 

Eu across U and V 

Ev across V and W 

Ew, across W and U 

Rectifier type 
voltmeter 

Total effective 
value 

- 

Output current I lu U 

Iv y 
lw W 

Moving -coil 
ammeter 

Total effective 
value 

- 

Output power 

Wo 

Wtn across U and V 

Wog across V and W 

Electronic type 
wattmeter 

Total effective 
value 

- 
Output power 

, factor Pfo 
Calculate the output power factor from the output 
output current I, and output power W. 

WO 
Pftl 100% 

voltage E, - 

. 

= x 
3xEoxlo. 

Note I: Use a meter indicating a fundamental wave effective value for voltage, and meters indicating 
total effective values for current and power. 

Note 2: The inverter output has a distorted waveform, and low frequencies may cause erroneous 

readings. However, the measuring instruments and methods listed above provide comparably 

accurate results. 

Note 3: A general- purpose digital volt meter (DVM) is not usually suitable to measure a distorted 
waveform (not pure sinusoid). 
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6 -12 
Maintenance and Inspection 

The figures below show measurement locations for voltage, current, and power measure- 
ments listed in the table on the previous page. The voltage to be measured is the funda- 
mental wave effective voltage. The power to be measured is the total effective power. 

Single -phase measurement diagram 

Lt U/T1 

INVERTER 

V/T2 

Three -phase measurement diagram 

INVERTER 

V/T2 

Conduct the insulation resistance test by short circuiting the terminals as shown below. 

Meg ohm meter (5M ohm / 500VDC 

CAUTION: Never test the withstand voltage (HIPOT) on the inverter. The inverter has a 

surge protector between the main circuit terminals above and the chassis ground. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 464 of 578



L900Inverter 
6 -13 

Inverter Output Voltage Measurement Techniques 
Taking voltage measurements around drives equipment requires the right equipment and 

a safe approach. You are working with high voltages and high -frequency switching 
waveforms that are not pure sinusoids. Digital voltmeters will not usually produce 

reliable readings for these waveforms. And, it is usually risky to connect high voltage 

signals to oscilloscopes. The inverter output semiconductors have some leakage, and 

no -load measurements produce misleading results. So, we highly recommend using the 

following circuits to measure voltage for performing the equipment inspections. 

Voltage measurement with load 

LI L 

L2 

L3 

Voltage measurement without load 

LI L U/i'I effective value 

Vac= 

I.I X Vdc 

Additional resistor 
5 kit 30W ti 

V class Diode bridge Voltmeter 
200V class 600V 0.01 A min. 300V range 

400V class 1000V 0.1 A min. 600V range 

V class Diode bridge Voltmeter 
200V class 600V 0.0I A min. 300V range 

400V class I000V 0.1 A min. 600V range 

HIGH VOLTAGE: Be careful not to touch wiring or connector terminals when working 
with the inverters and taking measurements. Be sure to place the mèasurement circuitry 
above in an insulated housing before using them.. 
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Warranty 

Warranty 

Warranty Terms 
The warranty period under normal installation and handling conditions 

shall be one (I) year after the date of installation. The warranty shall cover 

the repair of only the inverter that was installed. 

1. Service in the following cases, even within the warranty period, shall 

be charged to the purchaser: 

a. Malfunction or damage caused by mis: operation or modification or 

. improper repair 

b. Malfunction or damage caused by a drop after purchase and 

transportation 

c. Malfunction or damage caused by fire, earthquake, flood, 

lightening, abnormal input voltage, contamination, or other natural 

disasters 

2. When service is required for the product at your work site, all expenses 

associated with field repair shall be charged to the purchaser. 

3. Always keep this manual handy; please do not loose it. Please contact 

your Hitachi distributor to púrchase replacement or'additional manuals. 
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A-2 
Glossary 

Glossary 
Ambient Temperature 

Auto -tuning 

Base Frequency 

Braking Resistor 

Break -away Torque 

Brushes 

Carrier Frequency 

CE 

Choke 

The air temperature in the chamber in which a powered electronic 
unit resides. A unit's heat sinks rely on a lower ambient temperat 

order to dissipate heat away from'sensitive electronics. 

The ability of a controller to execute a procedure that interacts with 
a load to determine the proper coefficients to use in the control 
algorithm. Auto tuning is a common feature of process controllers 
with PID loops. Hitachi inverters (such as SJ I00 series) feature 

auto -tuning to determine motor parameters for optimal commuta- 
tion. Auto -tuning is available (for Si 100) as a special command 
from a digital operator panel. See also digital operator panel. 

The power input frequency for which an AC induction motor is 

designed to operate. Most motors will specify a 50 to 60 Hz value. 

The Hitachi inverters have a programmable base frequency, so you 
must ensure that parameter matches the attached motor. The term 
base frequency helps differentiate it from the carrier frequency. See 

also carrier frequency and frequency setting. 

Some variable speed drives can cause the motor to develop deceler- 
ating torque by switching motor wiring so the motor becomes a 

generator, connected to an energy -absorbing resistor. See also four- 
quadrant operation and dynamic braking. 

The torque a motor must produce to overcome the static friction of a 

load, in order to start the load moving. 

A sliding electrical connection between a fixed post inside the 

motor housing and a ring on the motor shaft. Typically used in DC 
motors or low -cost AC motors, brushes route current to windings on 

the rotor. AC induction motors with a squirrel -cage design do not 

have the need for brushes. See also commutation and squirrel cage. 

The frequency of the constant, periodic, switching waveform that 

the inverter modulates to generate the AC output to the motor. See 

also PWM. 

A regulatory agency for governing the performance of electronic 
products in Europe. Drive installations designed to have CE 
approval must have particular filter(s) installed in the 

An inductor which is tuned to react at radio frequencies is called a 

"choke," since it attenuates (chokes) frequencies above a particular 
threshold. Tuning is often accomplished by using a movable 
magnetic core. In variable- frequency drive systems, a choke 

positioned around high- current wiring can help attenuate harmful 
harmonics and protect equipment. See also harmonics. 
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L100 Inverter 

DC Braking The inverter DC braking feature stops the AC commutation to the 
motor, and sends a DC current through the motor windings in order 
to stop the motor. Also called "DC injection braking," it has little 
effect at high speed, and is used as the motor is nearing a stop. 

ead Band In a control system, the range of input change for. which there is no 
perceptible change in the output. In PID loops, the error term may 
have a dead band associated with it. Dead band may or may not be 

desirable; it depends on the needs of the application. 

Digital Operator Panel For Hitachi inverters, "digital operator panel" (DOP) refers first to 
the operator keypad on the front panel of the inverter. It also 
includes hand -held remote keypads, which connect to the inverter 
via a cable. Finally, the DOP Plus is a PC -based software simula- 
tion of the keypad devices. 

Diode A semiconductor device which has a voltage- current characteristic 
that allows current to flow only in one direction, with negligible 
leakage current in the reverse direction. See also rectifier. 

Duty Cycle I. The percent of time a square wave of fixed frequency is on (high) 
versus off (low). 2. The ratio of operating time of a motor, braking 
resistor, etc. to its resting time. This parameter usually is specified 
in association with the allowable thermal rise for the device. 

Dynamic Braking. The optional dynamic braking unit shunts the motor -generated 
EMF energy into a special braking resistor. The added dissipation 
(braking torque) is effective at higher speeds, having almost no 

effect as the motor nears a stop. 

Error In process control, the error is the difference between the desired 
value or setpoint (SP) and the actual value of a the process variable 
(PV). See also process variable and PID Loop. 

EMI . Electromagnetic Interference - In motor /drive systems, the switch- 
ing of high currents and voltages creates the possibility of generat- 
ing radiated electrical noise that may interfere with the operation of 
nearby sensitive electrical instruments or devices. Certain aspects of 
an installation, such as long motor lead wire lengths, tend to - 
increase the chance of EMI. Hitachi provides accessory filter 
components you can install to decrease the level of EMI. 

our- quadrant Referring to a graph of torque.versus direction, a four -quadrant 
eration drive can turn the motor either forward or reverse, as well as decel- 

erate in either direction (see also reverse torque). A load that has a 

relatively high inertia and must move in both directions and change 
directions rapidly requires four -quadrant capability from its drive. 

Free -run Stop A method of stopping a motor, caused when the inverter simply 
turns off its motor output connections. This may allow the motor 
and load to coast to a stop, or a mechanical brake may intervene and 
shorten the deceleration time. - 
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Glossary 

Frequency Setting 

Harmonics 

Horsepower 

IGBT 

While frequency has a broad meaning in electronics, it typically . 

refers to motor speed for variable- frequency drives (inverters). This 

is because the output frequency of the inverter is variable, and is 

proportional to the attained motor speed. For example, a motor wi 

a base frequency of 60 Hz can be speed controlled with an invert 

output varying form 0 to 60 Hz. See also base frequency, carrier 
frequency, and slip. 

According to Fourier Series mathematics, a periodic (repeating) 

function (waveform) can be expressed as a the summation of a 

series of pure sine waves of related frequencies. The lowest 

frequency is the fundamental, while all the other wave components 
are called harmonics. The square waves used in inverters produce 

high- frequency harmonics, even though the main goal is to produce 

lower- frequency sine waves. These harmonics can be harmful to 

electronics (including motor windings) and cause radiated energy 
that interferes with nearby electronic devices. A choke is sometimes 

used to suppress the transmission of harmonics in an electrical 

system. See also choke. 

A unit of physical measure to quantify the amount of work done per 

unit of time. You can directly convert between horsepower and 
Watts as measurements of power. 

Insulated Gate Bipolar Transistor (IGBT) - a semiconductor 

transistor capable of conducting very large currents when in satura- 

tion and capable of withstanding very high voltages when it is off. 

This high -power bipolar transistor is the type used in Hitachi invert- 

ers. 

Inertia The natural resistance a stationary object to being moved by an 

external force. See also momentum. 

Intelligent Terminal A configurable input or output logic function on the Hitachi invert- 

ers. Each terminal may be assigned one of several functions. 

Inverter A device that electronically changes DC to AC current through a 

alternating process of switching the input to the output, inverted and 

non- inverted. A variable speed drive such as the Hitachi L100 is 

also called an inverter, since it contains three inverter circuits to 

generate 3 -phase output to the motor. 

Isolation Transformer A transformer with I: I voltage ratio that provides electrical isola- 

tion between its primary and secondary windings. These are 

typically used on the power input side of the devicé to be protected. 

An isolation transformer can protect equipment from a ground fault 

or other malfunction of nearby equipment, as well as attenuate 

harmful harmonics and transients on the input power. 

Jogging Operation Usually done manually, ajog command from an operator's panel 

requests the motor /drive system to run indefinitely in a particular 
direction, until the machine operator ends the jog operation. 
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Momentum The physical property of a body in motion that causes it to continue 
to move in a straight line. In the case of motors, the armature and 
shaft are rotating and possesses angular momentum. 

Operation The ability of a motor drive to store preset discrete speed levels for 
the motor, and control motor speed according to the currently 
selected speed preset. The Hitachi inverters have 16 preset speeds. 

Motor Load In motor terminology, motor load consists of the inertia of the 
physical mass that is moved by the motor and the related friction 
from guiding mechanisms. See also inertia. 

NEC The National Electric Code is a regulatory document that governs 
electrical power and device wiring and installation in the United 
States. 

NEMA The National Electric Manufacturer's Association. NEMA Codes 
area published series of device ratings standards. Industry uses 

these to evaluate or compare the performance of devices made by 
various manufacturers to a known standard. 

Power Factor 

PID Loop 

Process Variable 

PWM 

Reactance 

A ratio that expresses a phase difference (timing offset) between 
current and voltage supplied by a power source to a load. A perfect 
power factor = 1.0 (no phase offset). Power factors less than one 
cause some energy loss in power,transmission wiring (source to 
load). 

Proportional - Integral- Derivative - a mathematical model used for 
process control. A process controller maintains a process variable 
(PV) at a setpoint (SP) by using its PID algorithm to compensate for 
dynamic conditions and vary its output to drive, the PV toward the 
desired value. For variable- frequency drives, the process variable is 

the motor speed. See also error. 

A physical property of a process which is of interest because it 
affects the quality of the primary task accomplished by the process. 
For an industrial oven, temperature is the process variable. See also 
PID Loop and error. 

Pulse -width modulation: A type of AC adjustable frequency drive 
that accomplishes frequency and voltage control at the output 
section(inverter) of the drive. The drive output voltage waveform is 
at a constant amplitude, and by "chopping" the waveform (pulse - 
width- modulating), the average voltage is controlled. The chopping 
frequency is sometimes called the carrier frequency. 

The impedance of inductors and capacitors has two components. 
The resistive part is constant, while the reactive part changes with 
applied frequency. These devices have a complex impedance 
(complex number), where the resistance is the real part and the 
reactance is the imaginary part. 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 471 of 578



Glossary 

Rectifier An electronic device made of one or more diodes which converts: 

AC power into DC. power. Rectifiers are usually used in combina- 

tion with capacitors to filter (smooth) the rectified waveform to 

closely approximate a pure DC voltage source. 

Regenerative Braking A particular method of generating reverse torque to a motor, an 

inverter will switch internally to allow the motor to become a gener- 

ator and will store the energy internally and/or deliver the braking 

energy back to the power input mains. 

Regulation The quality of control applied to maintain a parameter of interest at 

a desired value. Usually expressed as a percent ( + / -) from the 

nominal, motor regulation usually refers to its shaft speed. 

Reverse Torque The force of available from some types of inverters to change the 

direction of rotation of a motor shaft. As such, reverse torque is a 

decelerating force on the motor and its external load. 

Rotor The windings of a motor that rotate, being physically coupled to the 

motor shaft. See also stator. 

Saturation Voltage For a transistor semiconductor device, it is in saturation when an 

increase in input (gate) current no longer results in an increase in 

the output (source /drain) current. The saturation voltage is the 

voltage from the power source to the transistor output (Vsource to. 

Vdrain). The ideal saturation voltage is zero. 

Sensorless Vector A technique used in variable- frequency drives (such as S J I 00 

Control series) to rotate the force vector in the motor without the use of a 

shaft position sensor (angular). Benefits include an increase in 

torque at the lowest speed and the cost savings from the lack of a 

. shaft position sensor. 

Setpoint (SP) The setpoint is the desired value of a process variable of interest. 

See also Process Variable (PV) and PFD Loop. 

Single -phase An AC power source consisting of Hot and Neutral wires. An Earth 

Ground connection usually accompanies them. In theory, the 

voltage potential on Neutral stays at or near Earth Ground, while 

Hot varies sinusoidally above and below Neutral. This power source 

is named Single Phase to differentiate it from three -phase power 

sources. Some Hitachi inverters can accept single phase input 

power, but they. all output three -phase power tó the motor. See a 

three- phase. 

Slip The difference between the theoretical speed of a motor at no load 

(determined by its inverter output waveforms) and the actual speed. 

Some slip is essential in order to develop torque to the load, but too 

much will cause excessive heat in the motor windings and/or cause 

the motor to stall. 

Squirrel Cage A "nick- name" for the appearance of the rotor frame assembly for 

an AC induction motor. 
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Stator 

cometer 

Thermal Switch 

Three -phase 

Torque 

Transistor 

The windings in a motor that are stationary and coupled to the 
power input of the motor. See also rotor. 

. I. A signal generator usually attached to the motor shaft for the 
purpose of providing feedback to the.speed controlling device of 
the motor. 2. A speed- monitoring test meter which may optically 
sense shaft rotation speed and display it on a readout. 

An electromechanical safety device that opens to stop current flow 
when the temperature at the device reaches a specific temperature 
threshold. In variable -speed drive systems, thermal switches are 
typically installed at or near the motor, in order to protect the 
windings from heat damage. 

An AC power source with three Hot connections that have phase 
offsets of 120 degrees is a 3 -phase power source. Usually, Neutral 
and Earth Ground wires accompany the three Hot connections. 
Loads may be configured in a delta or Y configuration. A Y- 
connected load such as an AC inductión motor will be a balanced 
load; the currents in all the Hot connections are the same. There- 
fore, the Neutral connection is theoretically zero. This is why 
inverters, which generate 3 -phase power for motors, do not gener- 
ally have a Neutral connection to the motor. However, the Earth 
Ground connection is important for safety reasons, and is provided. 

The rotational force exerted by a motor shaft. The units of measure- 
ment consist of the distance (radius from shaft center axis) and 
force (weight) applied at that distance. Units are usually given as 
pound -feet, ounce -inches, or Newton- meters. 

A solid state, three -terminal device that provides amplification of 
signals and can be used for switching and control. While transistors 
have a linear operating range, inverters use them as high- powered 
switches. Recent developments in power semiconductors has 
produced transistors capable of handling hundreds of volts and tens 
of Amperes or more, all with high reliability. The saturation voltage 
has been decreasing, resulting in less heat dissipation. Hitachi 
inverters use state -of- the -art semiconductors to provide high perfor- 
mance and reliability, all in a compact package. See also /GBT and 
saturation voltage. 

An event which causes the inverter to stop operation is called a 
"trip" event (as in tripping a circuit breaker). The inverter keeps a 
history log of trip events. They also require an action to clear. 
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In This Appendix.... page - Introduction 2 - Parameter Settings for Keypad Entry 2 - Parameter Settings for DOP /DRW /DOP Plus 7 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 475 of 578



B-2 
Introduction 

Introduction 
This appendix lists the user -programmable parameters for the L100 series inverters and 

the default values for European and U.S. product types. The right -most column of the 

tables is blank, so you can record values you have changed from the default. This 

involves just a few parameters for most applications. The two sections in this appendix 
presentthe parameters in a format oriented toward two different programming devices: 

the keypad on the inverter, and 

the digital operator panel software (DOP Plus) for the PC 

Please refer to the section corresponding to your preferred programming tool. 

Parameter Settings for Keypad Entry 
L100 series inverters provide many functions and parameters which can be configured 
by the user. We recommend that you record all parameters which have been edited, in 

order to help in troubleshooting or recovery from a loss of parameter data. 

Inverter model LI00 

MFG. No. 

Main Profile Parameters 

This information is printed 
on the specification label 

located on the right side of 
the inverter. 

"F" Group Parameters Default Setting 
User Setting 

Func. Code Name -FE (Europe) -FU (USA) 

FOI Output frequency setting 0.0 0.0 

F02 Acceleration I 10.0 10.0 

F03 Deceleration I 10.0 10.0 

F04 Running direction setting 0.0 0.0 
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L100 Inverter 

Standard Functions 

B-3 

"A" Group Parameters Default Setting 
User Setting 

'um. Code Name -FE (Europe) ' -FU (USA) 

A01 Frequency source setting 01 01 

A02 Run command source setting 01 01 

A03 Base frequency setting 50.0 60.0 ' 

A04 . Maximum frequency setting 50.0 60.0 

A11 External frequency output zero 
reference 

0 0 

A 12 External frequency output span refer- 
ence 

0 0 

A 13 External frequency input bias start 0 0 

A 14 External frequency input bias end 100 100 

A 15 External frequency offset enable 01 01 

A 16 External frequency filter time const. 8 8 

A20 Multi -speed 0 setting O 0 , 

A21 Multi -speed I setting 0 0 

A22 Multi -speed 2'setting 0 0 

A23 Multi -speed 3 setting 0 0 

A24 Multi -speed 4 setting. 0 0 

A25 Multi -speed 5 setting 0 0 

A26 Multi -speed 6 setting 0 . 0 

A27 Multi -speed 7 setting 0 0 

A28 Multi -speed 8 setting 0 0 

A29 Multi -speed 9 setting 0 - 0 

A30 Multi -speed 10 setting 0 0 

A31 Multi -speed I I setting 0 0 

Multi -speed 12 setting 0 0 FA32 

A33 Multi -speed 13 setting 0 0 

A34 Multi -speed 14 setting 0 0 

A35 Multi -speed 15 setting 0 0 

A38 Jog frequency setting 1.0 1.0 

A39 Jog stop mode 00 00 

A4I Torque boost method selection 0 0 

A42 Manual torque -boost value . 1 I .I I' 
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Parameter Settings for Keypad Entry 

"A" Group Parameters Default Setting 
User Setting 

Func. Code Name -FE (Europe) -FU (USA) 

A43 Manual torque boost frequency 
adjustment 

10.0 . 10.0 

A44 V/F characteristic curve selection 00 00 

A45 V/F gain setting 100 100 

A5 I DC braking enable 00 00 

A52 DC braking frequency setting 0.5 0.5 

A53 DC braking wait time 0.0 0.0 

A54 DC braking force setting 0 '0 

A55 DC braking time setting- 0.0 0.0 

A6I Frequency upper limit setting 0.0 0.0 

A62 Frequency lower limit setting 0.0 0.0 

A63, A65, 
A67 

Jump (center) frequency setting 0.0 0.0 

AM, A66, 
A68 

Jump (hysteresis) frequency width 
setting 

0.5 0.5' 

A71 PID Function Enable 00 00 

A72 PID proportional gain 1.0 1:0 

A73 PID integral time constant . 1.0 1:0 

A74 PID derivative gain 0.0. 0.0 

A75 PV scale conversion 1.00 1.00 

A76 PV source setting 00 00 

A8I AVR function select ' 02 02 

A82 AVR voltage select , 230/400 230/460 

A92 Second acceleration time setting 15.0 ' 15.0 

A93 Second deceleration time setting 15.0 15.0 

A94 Select method to use second accel/ 
decel 

00 00 ' 
A95 Acc I to Acct frequency transition 

point 
0.0 0.0 

A96 Dec I to Dec2 frequency transition 
point 

0.0 0.0 

A97 Acceleration curve selection 00 . 00 

A98 Deceleration curve setting 00 00 
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L100 Inverter 

Fine Tuning Functions. 

B-5 

"B" Group Parameters Default Setting 
User Setting 
' nc. Code Name -FE (Europe) ' -FU (USA) 

BOl Selection of restart mode 00 00 

B02 Allowable under -voltage power 
failure time 

1.0 1.0 

B03 Delay before motor restart time 1.0 1.0 

BI2 Level of electronic thermal setting Rated current 
for each 
inverter 

Rated current 
for each 
inverter 

B I3 Electronic thermal characteristic 01 01 

B2I Overload restriction operation mode 01 01 

B22 . Overload restriction setting Rated current 
x1.25 

Rated current 
x1.25 

B23 Deceleration rate at overload restric- 
tion 

1.0 ' 1.0 

B31 Software lock mode selection . 01 01 

B32 Reactive current setting Rated current 
x 0.58 

Rated current 
x 0.58 

B8I Analog frequency meter adjustment 80 80 

B82 Start frequency adjustment 0.5 0.5 

B83 Carrier frequency setting 5.0 5.0 

B84 Initialization mode (parameters or 
trip history) 

00 00 

B85 Country code for initialization 01 02 

B86 Frequency 'scalar conversion factor 1.0 1.0 

B87 STOP key enable 00 00 

B88 Resume on FRS cancellation mode 00 00 

B89 Data select for digital op. OPE -1 01 01 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 479 of 578



B-6 
Parameter Settings for Keypad Entry 

Intelligent Terminal Functions 

"C" Group Parameters Default Setting 
User Setting 

1 Func. Code Name -FE (Europe) -FU (USA) 

COI Terminal I function 00 00 

CO2 Terminal 2 function 01. 01 

CO3 Terminal 3 function 02 16 

C04 Terminal 4 function 03 13 

C05 Terminal 5 function, 18 18 

CI I Terminal I active state 00 00 

Cl2 Terminal 2 active state 00 00 

C13 Terminal 3 active state 00 00 

C14 Terminal 4 active state 00 01 

C15 Terminal 5 active state 00 00 . 

C21 Terminal 11 function (logical) 01 '01 

C22 Terminal 12 function (logical) 00 00 

C23 Terminal FM function (analog) 00 00 

C31 Terminal I I' active state 00 00 

C32 Terminal 12 active state 00 00 

C33 Alarm relay active state 01 01 

C4I Overload level setting Inverter rated 
current 

Inverter rated 
current 

C42 Frequency arrival setting for accel. 0.0 0.0 

C43 Arrival frequency setting for decel. 0.0 0.0 

C44 PID deviation level setting 3.0 3.0 

C9I Debug mode selection 00 00 Do not edit 
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Parameter Settings for DOP /DRW /DOP Plus 
L100 series inverters provide many functions and parameters which can be configured 
by the 'user. We recommend that you record all parameters which have been edited, in 

order to help in troubleshooting or recovery from a loss of parameter data. 

Inverter model L100 

MFG. No. 

Monitor Mode Parameters 

This information is printed 
on the specification label 
located on the right side of 
the inverter. 

Monitor Mode Setup Displayed Default Setting 

User Setting Func 
Code 

Name -FE (Europe) -FU (USA) 

Mon. Frequency setting TM 000.0 0.0Hz TM 031.6 0.0Hz 

Acceleration time ACC I 0010.0s ACCI 0010.0s 

Deceleration time DECI 0010.0s DECI 0010.0s 

Frequency setting F- SET -SELECT TRM F- SET -SELECT TRM 

Frequency source select F /R- SELECT TRM F /R- SELECT TRM 

Scaled frequency value /Hz0 1.0 0.00 ' /Hz01.0 0.00 

Output current display Im 0.0A 0.0% Im 0.0A 0.0% 

Reactive current display IO 0.00A 10 0.00A 

Manual torque boost V -Boost code 11 V -Boost code I I 

Torque boost frequency 
setting 

V -Boost F 10.0% 'V -Boost F 10.0% 

Torque boost mode V -Boost Mode 0 V -Boost Mode 0 

Output voltage gain adj. V -Gain 100% V -Gain 100% 

Jog frequency Jogging 1.00Hz Jogging 1.00Hz 

Jog mode select Jog Mode 0 Jog Mode 0 

Analog adjustment ADJ 080 ADJ 080 

Panel display selection PANEL d01 PANEL d01 

Terminal monitor TERM LLL LLLLLL TERM LLL LLLLLL 
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B-8 
Parameter Settings for DOP /DRW /DOP Plus 

Monitor Mode Setup Displayed Default Setting 

User Setting Func. 
Code 

Name `FE (Europe) -FU (USA) 

Mon. Alarm display ERRI Under.V ERRI Under.V 

ERRI 10.0Hz ERRI 10.0Hz 

ERRI 0.2A ERRI 0.2A 

ERRI I89.8Vdc ERRI I89.8Vdc 

ERRI RUN 000003H ERRI RUN 000003H 

Total alarm count ERROR COUNT 002 ERROR COUNT. 002 

Trip history, previous 
alarm (example) 

ERR2 Under.V ERR2 Under.V 

ERR2 10.0Hz ERR2 10.0Hz 

ERR2 0.2A ERR2 0.2A 

ERR2 I89.8Vdc ERR2 I89.8Vdc 

ERR2.RUN 000003H ERR2 RUN 0000031-1 

Trip history, 2nd 
previous alarm 

ERR3 # ERR3 # 

Function Mode Setup 

Function Mode Setup Displayed Default Setting 

User Setting Func. 
Code 

Name -FE (Europe) -FU (USA) 

F -00 Base frequency setting F -BASE 050Hz F -BASE 060Hz 

F -01 Maximum frequency 
setting 

F -MAX 050Hz F -MAX 060Hz 

F -02 Start frequency adjust- 
ment 

Fmin 0.5Hz Fmin 0.5Hz 

F -03 Motor input voltage AVR AC 230V AVR AC 230V 

AVR function for decel- 
eration 

AVR MODE DOFF AVR MODE DOFF 

F -04 Control method setting CONTROL VC CONTROL VC 

F -06 Acceleration time 1 ACC I 0010.0s ACC 1 00 10.0s 

2 -stage acceleration time ACC CHG TM ACC CHG TM ' 

Acceleration time 2 ACC 2 0015.0s ACC 2 0015.0s 

Acceleration time 
change frequency 

ACC CHFr 000.0Hz ACC CHFr 000.0Hz 

Acceleration curve 
selection 

ACC LINE L ACC LINE L 
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I 
L100 Inverter 

Function Mode Setup Displayed Default Setting 

User Setting Func. 

lode 

Name -FE (Europe) -FU (USA) 

07 Deceleration time I DEC I 0010..0s DEC I 0010.0s 

Deceleration time 2 DEC 2 0015.0s DEC 2 0015.0s 

Deceleration time 
change frequency setting 

DEC CHFr 000.0Hz DEC CHFr 000.0Hz 

Deceleration curve 
setting 

DEC LINE ; L DEC LINE L 

F -10 Restart after FRS.signal 
selection 

RUN FRS . ZST RUN FRS ZST 

F- I l Output frequency setting SPD FS 000.0Hz SPD FS 000.0Hz 

Multi -stage I setting SPD I 000.0Hz SPD I 000.0Hz 

Multi -speed 2 setting SPD 2 000.0Hz SPD 2 000.0Hz 

Multi -speed 3 setting SPD 3 000.0Hz SPD 3 000.0Hz 

Multi -speed 4 setting SPD 4 000.0Hz SPD 4 000.0Hz 

Multi -speed 5 setting SPD 5 000.0Hz SPD 5 000.0Hz 

Multi -speed 6 setting SPD 6 000.0Hz SPD 6 000.0Hz 

Multi -speed 7 setting SPD 7 000.0Hz SPD 7 000.0Hz r 

Multi -speed 8 setting SPD 8 000.0Hz SPD 8 000.0Hz 

Multi -speed 9 setting SPD 9 000.0Hz SPD 9 000.0Hz 

Multi -speed 10 setting SPD 10 000.0Hz SPD 10 000.0Hz 

Multi -speed I I setting SPD 11 000.0Hz SPD I I 000.0Hz 

Multi -speed 12 setting SPD 12 000.0Hz . SPD 12 000.0Hz 

Multi -speed 13 setting SPD 13 000.0Hz . SPD 13 000.0Hz 

Multi -speed 14 setting SPD 14 006.0Hz SPD 14 000.0Hz 

Multi -speed 15 setting SPD 15 000.0Hz SPD 15 000.0Hz 

F -20 DC braking enable DCB SW OFF DCB SW OFF 

DC braking frequency DCB F 00.5Hz DCB F 00.5Hz ' 

DC braking time delay DCB WAIT 0.0s DCB WAIT 0.Os 

DC braking force DCB V 000 DCB V 000 

DC braking time DCB T 00.0s DCB T 00.0s 

F-22 Allowable instanta- 
neous power failure 

IPS UVTIME 01.0s IPS UVTIME 01.0s 

Standby time after 
power failure recovery 

IPS WAIT 001.0s IPS WAIT 001.0s 

Instantaneous power 
failure restart selection 

IPS POWR ALM IPS POWR ALM 
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B-10 
Parameter Settings for DÓP /DRW /DOP Plus 

Function Mode Setup Displayed Default Setting 

User Setting Func. 
Code 

Name -FE (Europe) -FU (USA) 

F -23 Electronic thermal cut- 
off characteristic 

E -THM CHAR CRT ' E -THM CHAR CRT 

Electronic thermal level E -THM LVL 01.40A 
(rated output current) 

E -THM LVL 01.40A 
(rated output current) 

F -24 Overload limit setting OLOAD LVL 01.75A 
(rated current * I.25A) 

OLOAD LVL 01.75A 
(rated current * I .25A) 

Overload limit constant OLOAD CONST 01.0 OLOAD CONST 01.0 

Overload limit load OLOAD MODE ON OLOAD MODE ON 

F -25 Software lock selection S -LOCK MDI S -LOCK MDI 

F -26 Frequency lower limit LIMIT L 000.0Hz LIMIT L 000.0Hz. 

Frequency upper limit LIMIT H 000.0Hz LIMIT H 000.0Hz 

F -27 Jump frequency I JUMP FI 000.0Hz JUMP FI 000.0Hz 

Jump frequency 2 JUMP F2 000.0Hz JUMP F2 000.0Hz 

Jump frequency 3 JUMP F3 000.0Hz JUMP F3 000.0Hz 

Jump frequency width 
(hysteresis) I 

JUMP WI 00.5Hz JUMP W I 00.5Hz 

Jump frequency width 
(hysteresis) 3 

JUMP W2 00.5Hz JUMP W2 00.5Hz 

Jump frequency width 
(hysteresis) 3 

JUMP W3 00.5Hz JUMP W3 00.5Hz . - 

F -28 Stop key enable during 
terminal mode 

STOP -SW ON STOP -SW ON 

F -31 External frequency start' 
(output bias setting) 

IN EXS 000.0Hz - IN EXS 000.0Hz 

External frequency end 
(output span setting) 

IN EXE .000.0Hz IN EXE 000.0Hz 

External frequency start 
(input bias 

IN EX%S 000% IN EX %S 000% 

External frequency start 
(input span) 

IN EX %E 100 % IN.EX %E 100% 

External frequency start 
point (input offset) 

IN LEVEL 0Hz IN LEVEL 0Hz 

External input filter time 
constant 

IN F -SAMP 8 IN F -SAMP 8 
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L100 Inverter 
B-11 

Function Mode Setup Displayed Default Setting 
User Setting 

Func. 

-ode 

Name -FE (Europe) -FU (USA) 

-32 Frequency arrival 
threshold during 
acceleration 

ARV ACC 000.0Hz ARV ACC 000.0Hz 

Frequency arrival 
threshold during 
deceleration 

ARV DEC 000.0Hz ARV DEC 000.0Hz 

F -33 Overload previous level OV Load 01.40A 
(rated current) 

OV Load OI.40A 
(rated current) 

Error overload (thresh- 
old) for PID loop 

OV PID 003.0% OV PID 003.0% 

F -34 Intelligent input I 

function code 
IN -TM 1 FW IN -TM 1 FW 

Intelligent input 2 

function code 
IN -TM 2 RV IN -TM 2 RV 

Intelligent input 3 

function code 
IN -TM 3 ,CFI IN -TM 3 AT 

Intelligent input 4 

function code 
IN -TM 4 CF2 IN -TM 4 USP 

Intelligent input 5 

function code 
IN -TM 5 RS IN -TM 5 RS 

Intelligent input I 

NO /NC (active state) 
IN -TM O /C -I NO IN -TM 0/C-I NO 

Intelligent input 2 

NO /NC (active state) 
IN -TM O /C -2 NO IN -TM 0/C -2 NO 

Intelligent input 3 

NO /NC (active state) 
IN -TM 0/C -3 NO IN -TM O /C -3 NO 

Intelligent input 14 

NO /NC (active state) 
IN -TM O /C -4 NO IN -TM O /C -4 NC 

Intelligent input 5 

NO /NC (active state) 
IN -TM 0/C -5 NO IN -TM 0/C -5 NO 

F -35 

' 

Intelligent output 11 

function code 
OUT -TM 1 FA I OUT -TM 1 FA I 

Intelligent output 12 

function code 
OUT -TM 2 RUN OUT -TM 2 RUN 

Relay output NO /NC 
(active state) 

OUT- TM,O /C -A NC OUT -TM 0/C-A NC 

Intelligent output 11 

NO /NC (active state) 
OUT -TM O /C -I NO OUT -TM O /C -I NO 

Intelligent output 12 

NO /NC (active state) 
OUT -TM O /C -2 NO OUT -TM O /C -2 NO ' 

F -36 Carrier frequency setting CARRIER 05.0kHz CARRIER 05.0kHz 
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B-12 
Parameter Settings for DOP /DRW /DOP Plus 

Function Mode Setup . Displayed Default Setting 

User Setting 

I 
Func. 
Code 

Name -FE (Europe) -FU (USA) 

F -37 Monitor signal selection MONITOR A -F MONITOR A -F 

F -38 Initialization country 
code for default settings 

INIT SEL EUR INIT SEL USA 

Debug mode display 
selection 

INIT DEBG OFF INIT DEBG OFF 

Motor rotation direction INIT DOPE FWD INIT DOPE FWD 

Initial mode selection INIT MODE TRP INIT MODE TRP 

'F-43 PID loop enable PID SW OFF PID SW OFF 

PID proportional gain PID P 1.0 PID P" 1.0 

PID integral gain PID I 001.0s . PID I 001.0s 

PID derivative gain PID D 000.0 PID D' 000.0 

PID scale factor setting PID CONV 01.00 PID CONV 01.00 

PID input (PV) selection PID INPT CUR PID INPT CUR 
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index 
Á 

A. 
A Group standard functions 3 -10 
AC motor I -9 
AC reactors 5 -3 
Acceleration 3 -9, 3 -19 

two -stage 4-10 
Access levels 2-2 
Accessories 5 -2 
Air flow 2 -7 
Alarm signal 4 -22 
Alarm terminals 4-5 
Analog I/O terminals 4-5 
Analog input operation 4 -24 

current/voltage select 4-15 
Analog input settings 3-11 
Analog output operation 4-25 

current/voltage select 4-15 
Automatic voltage regulation 3 -18 
AVR function 3 -18 

B 
B Group fine tuning settings 3 -21 
Base frequency 3 -10 
Bibliography A -8 
Books on variable- frequency drives A -8 

raking 1 -10 
dynamic 5 -5 
resistive 1 -14 
settings 3 -I5 
usage ratio 3 -25 

C 
C Group intelligent terminal functions 3 -27 
Capacitor life curve 6-10 
Carrier frequency 3 -25 
Choke for DC link 5-4 
Connection to PLC 4-4 
Constant torque 3-5,3-10,3-13 
Constant volts/hertz 1 -8 
Cover removal 2 -16 
Current monitor signal 4-26 

D. 
D Group monitoring functions 3 -8 
DC braking 4-9, A -3 
DC braking settings 3 -15 
Deceleration 3-9,3-19,3-23,4-9 

two -stage 4-10 
Default settings 6-8 
Definitions A -2 
Derivative gain 3 -17 
Digital operator panel 1 -10 
Dimensions 2 -8 

terminals 2 -I5 
DOP Plus software 1 -12 

parameter settings B -7 
PC software 3-6 

Dynamic braking 5 -5, A -3 
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Index -2 

E 
Editing parameters 2 -22 
EEPROM 9 -I O 

Electronic thermal. overload alarm 3 -22 
EMI filter 5-4 
Environmental conditions 6-9 
Environmental specs l-6 
Error codes 6-6 
Event clearing 4-16 
External frequency command 3-11 
External trip event 4-12 

F 
F Group functions 3 -9 
Factory default settings 6-8 
Fault 4 -22 
Faults 6-5 
Features 1-2,2-2 
Fine tuning settings 3 -21 
Forward run command 4-6 
Free -run stop 4-9,4-11 
Frequency arrival signal 4 -19 
Frequency command settings 3 -16 
Frequency display scaling 3 -25. 
Frequency limits 3 -16 
Frequency modulation 4-25 
Frequency monitor signal 4-26 
Frequency source setting 3 -10 
Frequently asked questions 1 -12 
Front panel 3 -3 
Front panel controls 2 -19 
Fuses 2-13 

G 
Glossary of terms A -2 

H 

History 6-5 
History of trip events 3 -9 

Initialization 3 -25, 6-8 
Input power wiring 2 -14 
Input terminal functions 3 -27, 4-6 
Inspection 2 -2, 6-9 

electrical measurements 6-11 
measurement techniques 6-13 

Installation instructions 2-6 
Integral gain 3 -17 
Intelligent input terminals 4-6 
Intelligent output terminals 4 -18 
Intelligent terminal functions 3 -27 

J. 
Jog command 4-9 
Jog frequency 3 -12 
Jump frequency 3 -16 

K 
Keypad 2 -19 

key functions 3 -3 
navigational map 2 -21, 3-4 
parameter settings B -2 

L 
Logic connections 4-4 
Logic I/O terminals 4-5 

M 
Main profile parameters 3 -9 
Maintenance 6-9 
Model number I -3 
Modes of operation 2 -25, 3 -5 
Monitoring functions 3 -8 
Monitoring parameters 2 -24 
Monitoring trip events 6-5 
Motor 

multiple -motor operation 4-28 
purpose of speed control I -7 
running 2 -24 
speed calculation 2 -25 
thermal protection 4-17 
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L100 Inverter 

Motor poles 1 -14 
Mounting dimensions 2 -8 
Mounting location 2-6 

ultiple -motor operation 4-28 
hi-speed profile I -11 

ulti -speed select settings 4-7 
Multi -speed setting 3 -12 

o 
Operational modes 3 -5 
Optional components 2 -5, 5 -2 
Orientation 2 -2 
Output deviation for PID loop 4-21 
Output frequency 3 -9 
Output terminal functions 3 -31, 4 -18 
Output wiring 2 -16 
Overload advance notice signal 4-20 
Overload restriction setting 3 -23 

P 

Parameter editing 2-19, 2 -22 
Parameter monitoring 2 -24 
Parameter settings - 

DOP Plus software B -7 
keypad entry B -2 

Parameters 2 -20 
PID loop 1 -14 

error deviation signal 4-21 
operation 4 -27 

PID Loop settings 3 -17 
PLC connection 4-4 ' 

Potentiometer 2 -23 
Powerup test 2 -17 

observations 2-25 
Programming 

devices 3 -2 
read/write copy unit 3 -5 

illirop thermal gain erma 
C [hermistorthermal protection 4 -17 

ulse -width modulation 4 -25 
PV source setting 3 -17 

R 

Reduced torque 3 -5, 3 -13 
Relay contacts 4-22 
Reset function 4-16 
Resistor 

braking 5 -5 
Restart mode 3 -21 
Reverse run command 4-6 
RF noise filter 5-4 
Run command 4-6 
Run signal 4-18 

Index -3 

s 
Single -phase power 1 -13 
Software lock function 4-14 
Software lock mode 3 -24 
Spare parts 6-10 
Specifications 

by voltage class 1-4 
control and logic connections 4-5 
general 1-6 
label I -3, 2 -3 

Standard functions 3 -10 
Step -up transformer 1 -13 
System description 2 -5 
System diagram 5 -2 

T 
Terminal tightening torque 2 -15 
Thermal overload setting 3 -22 
Thermistor thermal protection 4-17 
Three -phase power 1-9,1-13 
Torque 1 -8 
Torque boost 3 -13 
Trip event 3 -9 

external 4 -12 
Trip events 6-5 
Trip mode 4-16, 4 -22 
Troubleshooting Tips 6-3 
Two -stage acceleration and deceleration 4-10 
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Index -4 

U 

Unattended Start Protection 4-13 
USP 4-13 

V 

V/F characteristics 3 -13 
Variable- frequency control 3 -5 
Variable- frequency drive 

definition 1 -7 
Velocity profile 1-11 
Ventilation 2 -7 

Warranty 6-14 
Wiring 

caution messages 2 -12 
gauge 2 -13 
input power 2 -14 
output to motor 2 -16 
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SERVICE 

When inquiring about inverter trouble, please be ready to inform the shop where you 

purchased your unit or following address. 

itachi America, Ltd. 

50 Prospect Avenue 

Tarrytown, New York 10591 -4698 

u.S.A 

Phone: +1 -914 -332 -580(1 

Fax:' +1 -914 -332 -5555 

Hitachi Asia (Hong kong) Ltd. 

7th Floor, North Tower 

World Finance Centre, Harbour City 

Canton Road, Tsim sha Tsui, Kowloon 

Hong kong 

Phone : +852-2735-9218 

Fax: +852- 2735 -6793 

Hitachi Ltd. 

Industrial Components & Equipment 

Production Operations Division 

1 -I, Higashi -Narashino 7 -chome 

Narashino -shi, Chiba 275 -861 

Japan 

Phone : +81-47-477-1111 

Fax: +81 -47- 476 -9517 

(I) 

(2) 

(3) 

(4) 

Hitachi Europe GmbH 

.Am Seestern 18 (Euro- Center) 

D -40547 Düsseldorf 

Germany 

Phone : +49-211-5283-0 

Fax : +49 -21'1- 5283 -29(1 

Hitachi Asia Ltd. 

16 Collyer Quay 

#2)-00 Hitachi Tower, 

Singapore (149318 . 

'Singapore - 

Phone: +65 -535 -2100 

Fax : +65- 535 -1533 

Hitachi Australia Ltd. 

13 -15 Lyonpark Road, North Ryde, 

N.S.W.2I13 

Australia 

Phone : +61 -2- 9888 -4100 

Fax : +61 -2- 9888 -4188 

Hitachi Ltd. 

Industrial Components & Equipment' 

Sales Operations Division 

International Sales Department 

. 6, Kanda -Surugadai 4 -chome 

Chiyorla-ku. Tokyo 101. 8(11(1 

Japan 

Phone : +81 -3- 3258 -1111 

Fax : +81 -3 -3258 -5345 

Type 

Purchased date 

Manufacturing No. (MFG. No.) 

Malfunction symptoms 

If the contents are unclear due to an old nameplate, give only the clear items. To 
reduce the non -operation time, it is recommended to stock a spare inverter. 
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ENVIRONEMTAL GROUP Pty Ltd 

E G L BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

31. PLANT DESIGN CERTIFICATION 

REVISION: 1 DATE: 2"d NOVEMBER 2004 ENVIRONMENTAL GROUP 

31 -1 
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4 E C P PI ,r_~ l 
11 SEP 2003 

ALAN D. BRUCE 

BOILER AND PRESSURE VESSEL CONSULTANT AND INSPECTOR 

5 WESSON ROAD, WEST PENNANT HILLS. N.S.W. 2125 

Phone: (02) 9481 0355 
Fax: (02) 9481 0744 

Mobile: 0417 684 172 
email: nes @tech2u.com.au 

6th September, 2003 

Environmental Group Pty. Limited. 
67 Pendlebury Road, 
CARDIFF NSW 2285 

Attention Mr Andrew Calman. 

Andrew, 
Enclosed is the application for design submission for Work Cover 

NSW for the Saturator Vessel signed by me as the verifier as discussed. 

Also enclosed is the Verification Certificate changed to show R.V. Tanner 
as the designer. 

With best wishes, 

Alan D. Bruce 
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ALAN D. BRUCE 

BOILER AND PRESSURE VESSEL CONSULTANT AND INSPECTOR 

5 WESSON ROAD, WEST PENNANT HILLS. N.S.W. 2125 

Phone: (02) 9481 0355 
Fax: (02) 9481 0744 

Mobile: 0417 684 172 
email: nes@tech2u.com.au 

DESIGN VERIFICATION CERTIFICATE 

FILE NUMBER : DV257 -76 

N 
FOR : ENVIRONMENTAL GROUP (OPERATIOS) Pty. Ltd. 

DESIGNED BY : RV -Ti P NER_ CLAW Fr.rd u fMITE ) 
I Alan D. Bruce am an external design verifier. 

I have verified the design described in the following documents. 

DRAWING NUMBERS W 2395 -260 Rev.3 

TITLE : SATURATOR VESSEL 

AND CALCULATIONS : 

I certify that the design meets the requirements of the following standards : 

AS 1210.1997 HAZARD LEVEL : D 

subject to the following conditions : 

Additional purchaser's requirements : 

Signature :.. Date : . 
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Occupational Health and Safety (OHS) Regulation 2001 
ABN 77 682 742 966 

PLANT DESIGN 
APPLICATION FOR REGISTRATION OF PLANT DESIGN 
(INCLUDING ALTERATION OF PLANT DESIGN) 

PD3 

OFFICE USE ONLY 
RECEIPT No. 

RECEIPT DATE 

FILE No. 

EXPLANATORY NOTES 

The Occupational Health and Safety Regulation 2001 requires Plant Designs including alteration of Plant Design to be registered with 

WorkCover NSW. 

Note - Only designs completed after the commencement of the Occupational Health and Safety Regulation 2001 on 1 September 2001 

require registration. The Plant requiring design registrations are listed below. 

This application form is used to register Plant Design, including alteration of Plant Design. A registration form must be completed for each 

design. It is an offence to hire, lease or operate certain items of Plant that are not correctly registered under the Occupational Health and 

Safety Regulation 2001. Maximum penalty $11,000. 

HOW DO I APPLY FOR REGISTRATION? 

Applicants for registration of Plant Design must submit a completed application for each Plant Design, representational drawings of the 

Plant Design and a fee of $65.00 per Plant Design to WorkCover NSW. Incomplete applications will not be accepted and will be returned. 

INSTRUCTIONS FOR COMPLETING THIS FORM 

1. Applicant Information - This section requires details of the applicant and Plant for which the design registration is sought. 

Note - Plant may be imported from overseas or interstate. 

2. Plant Details - Please ensure that all questions about the Plant Design to be registered are completed by filling in the required 

information and ticking all appropriate boxes. By completing your application correctly you will help WorkCover NSW to process your 

registration quickly and accurately. This will avoid delays in registration and minimise the possibility of WorkCover NSW needing to 

contact you about missing or unclear information. The following Plant items require design registration: 

Boilers and pressure vessels categorised as being of hazard level A, B, C, D according to the criteria in AS 4343 - 1999 

Gas cylinders 

Tower cranes 

Gantry cranes with a rated capacity' greater than 5 tonnes 

Bridge cranes with a rated capacity greater than 10 tonnes 

Gantry cranes and bridge cranes designed to handle molten metal or dangerous goods 

(within the meaning of the Australian Dangerous Goods Code) 

Mobile cranes with a rated capacity greater than 10 tonnes 

Boom -type elevating work platforms 

Lifts (including escalators and moving walks') 
Building maintenance units 

Hoists, with a plafform movement ih excess of 2.4 metres, designed to lift people 

Work boxes suspended from cranes 

Prefabricated scaffolding 
Mast climbing work platforms 

Vehicle hoists 

Amusement devices (other than coin operated amusement devices) that are, or may be, operated otherwise than by manual power. 

3. Applicant's Declaration - The applicant must complete and sign the declaration that all information is true and correct. 

4. Compliance Statement - The designer of the Plant must complete and sign this statement. Where the designer resides outside NSW, the 

importer of the Plant must ensure that the responsibilities of the designer are met. 

5. Design Verification Statement - This Design Verification Statement must be completed and signed by a competent person (who does not 

have any involvement in the design being verified) verifying that the Plant Design complies with a relevant Australian Standard listed in 

Schedule 1 of the Occupational Health and Safety Regulation 2001. For Plant that has been altered, the verification statement verifies 

that the alterations comply with the Australian Standard and do not adversely affect the operation of the Plant. 

6. Payment of Registration Application Fee - The fee of $65.00 can be paid when lodging the form at any WorkCover NSW Office (call the 

WorkCover Assistance Service on 13 10 50 for the location of your nearest office) or by completing the credit card details and signing 

the last page of this form. 

Lodgement of Application Form - The completed form can be lodged at any WorkCover NSW Office (call the WorkCover Assistance 

Service on 13 10 50 for the location of your nearest office). 

If you have any further enquiries about Plant Registration, you can email the Licensing Unit at licensing .unit @workcover.nsw.gov.au or contact 

the WorkCover NSW Plant Registration Staff on (02) 4321 5498. You can contact the WorkCover Assistance Service on 13 10 50. 

I Rated capacity is also known as Safe Working Load (SWL). 

2 Moving walks are also known as moving walkways. 

WorkCover. Watching out for you. 1 
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APPLICATION PD3 

Privacy Compliance Statement 

Information in this form is collected by the WorkCover Authority of New South Wales (WorkCover) for the purpose of registration of 

Plant Design. 

This information may also be used for the purpose of undertaking an inspection or audit of the applicant's compliance with the 
requirements of the Occupational Health and Safety Regulation 2001. The information may also be used by WorkCover to establish 

and maintain a database and to assist the inspectorate with their work generally. 

Information will not be accessed by any third parties in a way that would identify the individual, except for the purposes of prosecution 
and unless such disclosure is otherwise required by law. 

The supply of this information is required by the Occupational Health and Safety Regulation 2001 for registration of Plant Design. 

If such information is not supplied to WorkCover your registration application may not be processed. 

You may apply to WorkCover to access and correct any information WorkCover holds if that information is inaccurate, incomplete, 
not relevant, or out of date. Applications should be made in writing to; Privacy Contact Officer, WorkCover NSW, Locked Bag 2906, 
Lisarow NSW 2252. 
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Complete all details below and the relevant sections overleaf. See the front page for advice on completing 

these details. 

Please print clearly. Where boxes are provided please mark your response with a tick 

1. APPLICANT INFORMATION 

Applicant type - Please identify your role in relation to the Plant Design to be registered (tick the relevant box/es) 

Designer Manufacturer 

Company (legal) name 

Trading name 

Registered company (street) address 

Suburb /Town 

I I Owner Importer* 

ABN 

Supplier 

Postal address (if different) 

State Postcode 

Telephone ( ) Mobile 

Fax( ) Email 

* A person importing Plant designed outside NSW for supply to others must ensure that the responsibilities of a designer under the 

Occupational Health and Safety Regulation 2001 are met. 

2. PLANT DETAILS 

Design registration is sought for VOriginal Plant Design 

Alteration of Plant Design (means to change the design of, add to or take away 

from the Plant, if the change may affect health and safety. This does not include 

routine maintenance, repair or replacement) 

Previous design registration no 

Previous item registration no 

Please a type of Plant Design to be registered 

2.1 I " I Pressure vessel categorised as being of hazard level A, B, C, D according to the criteria in AS 4343 -1999 g g g 

2.2 

2.3 

2.4 

2.5 

III 2.6 

2.7 

Gas cylinder 

Boiler categorised as being of hazard level A, B, C, D according to the criteria in AS 4343 -1999 

Work box suspended from crane 

Lift (including escalator and moving walk) 

Building maintenance unit 

Hoist - Hoist with a platform movement in excess of 2.4m designed to lift people, Vehicle hoist or Mast 

climbing work platform 

3 
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2.8 

2.9 

Boom -type elevating work platform 

Prefabricated scaffolding 

2.10 Crane Tower Crane, Gantry Crane with a rated capacity greater than 5 tonnes, Bridge/Gantry Crane designed to 

handle molten metal or dangerous goods (within the meaning of the Australian Dangerous Goods Code), Mobile 

Crane with a rated capacity greater than 10 tonnes, Bridge Crane with a rated capacity greater than 10 tonnes 

2. 11 I I Amusement device (other than coin operated amusement device) that is, or may be, operated otherwise than by 

manual power 

Note Design Registration is not required for Concrete Placing Units. 

2.1 PRESSURE VESSEL 

Chamber 1 

Pressure vessel hazard level to AS 4343 1999 

A l I B C " D 

Volume leo 

Design pressure 

Temperature 

650 

50 

L 

kPa 

Contents 

Lethal 

Harmful 

I 1 

Chamber 2 

Pressure vessel hazard level to AS 4343 1999 

A B C D 

Volume L 

Design pressure kPa 

°C Temperature °C 

Very harmful Liquid 

Non harmful Gas 

Contents 

Lethal 

Harmful 

Drawing number(s) and revision(s) 0) - 260 RQU 3 
Model number /trade name 

Very harmful 

Non harmful 

Liquid 

Gas 

Steam Vessel 

Steam jacketed vessel 

Steam vessel with quick actuating closures 

Pressure Vessel 

Air receiver 

Buried or mounded vessel 

Process vessel 

Heated vessel (other than steam -heated) 

with quick actuating closures 

Auxiliary vessel 

De- aerator 

Other (please describe) 

Water heater 

Refrigeration and air -conditioning vessel 

Static storage (non- corrosive content) 

Static storage (corrosive content) 

Vacuum vessel 

Other (please describe) 

4 
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Transportable Pressure Vessel 

Bulk (LPG, ammonia) quenched & tempered 

steel construction 

Bulk (LPG, ammonia) carbon steel construction 

Low temperature (less than -10 °C) 

I I 

I I 

Powder discharge - aluminium construction 

Powder discharge - carbon steel construction 

Other (please describe) 

2.2 GAS CYLINDER 

Material type 

Steel 

Aluminium 

Other (please describe) 

Volume 

Construction type 

I I Welded 

Seamless 

Wrapped 

L 

Design pressure kPa /MPa 

Drawing number(s) and revision(s) 

Model number /trade name 

Contents 

Permanent Medical gases and mixtures HP Liquefied gases LP Liquefied gases 

2.3 BOILER 

Boiler hazard level to AS 4343 - 1999 ri A 1 1 B 1 1 C 1 1 D 

Volume L Design pressure 

Drawing number(s) and revision(s) 

Model number /trade name 

kPa Temperature °C 

Type of boiler to be registered (tick one box only) What does the boiler produce? (tick one box only) 

Water -tube Steam 

Fire -tube i 1 Hot water (ie. over 100 °C) 

Electric 1 1 Other (please describe) 

Steam generator (coil type) 

Vertical tubeless 

Other (please describe) 
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2.4 WORK BOX SUSPENDED FROM CRANE 

Length m Width 

Max. rated capacity 

Drawing number(s) and revision(s) 

Model number /trade name 

t 

m Height m 

2.5 LIFT /ESCALATOR/MOVING WALK 

Lift fl Escalator Moving Walk 

Type of Lift 

Passenger /Goods /Bed 

- delete whichever one is not applicable 

Service 

Stairway 

Inclined 

Orchestra 

Person with limited mobility - restricted use 

- low rise platform (AS 1735.14 - 1998) 

Person with limited mobility - restricted use 

- non -automatic (AS 1735.15 - 1990) 

Person with limited mobility - restricted use - automatically 

controlled (AS 1735.16 - 1993) 

Industrial access Other (please describe) 

Drawing no 

Please complete the following details, if applicable for each appliance type 

Max. travel 

Max. speed m/s Length m 

Max. rated load kg Width m 

Suspension type Height m 

Drive type 

m Max. internal size of car or details of escalator /moving walk 

Max. escalator /moving walk rise 

Drawing no and its revision(s) 

No of passengers - Lift 

No of units 

m 

Escalator or moving walk (show max. no of persons per hour) 

Address of installation 

Max angle of incline for escalator /moving walk 

Model identification no 

Drawing no 

degree 

6 
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2.6 BUILDING MAINTENANCE UNIT 

Type of unit to AS 1418.13 

Max. rated capacity of platform 

Model number 

A I I B C 

t Max. working height of platform m 

Drawing number(s) and revision(s) 

Location address (if known) 

2.7 HOIST 

Type 

Hoists with platform movement in excess 

of 2.4 metres designed to lift people 

Mast climbing work platform 

Vehicle hoist 

Drawing number(s) and revision(s) 

Model number 

Details 

Max. free standing height 

Max. working height 

Max. rated capacity 

m 

m 

t 

2.8 BOOM TYPE ELEVATING WORK PLATFORM 

Type 

Truck -mounted 

Self- propelled 

Other (please describe) 

Drawing number(s) and revision(s) 

Model number 

Details 

Max. radius m 

Max. working height m 

Max. rated capacity kg 

2.9 PREFABRICATED SCAFFOLDING 

Type Maximum duty loading 

Modular type Heavy Medium Light Special 

Tower - frame Max. working height m 

Frame type 

Drawing number(s) and revision(s) 

Model number /trade name 

7 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 503 of 578



APPLICATION PD3 

2.10 CRANE 

Tower Crane 

How is the crane luffed? 

Hydraulic, 

Winch 

Not applicable 

Model number 

Details 

Max. rated capacity t 

Max. radius m 

Max. free standing height m 

Bridge Crane with rated capacity greater than 10 tonnes 

Max. rated capacity t 

Max. height of bridge above ground m 

Max. span of bridge m 

Model number 

Gantry Crane or Bridge Crane handling molten metal or Dangerous Goods (within meaning of the Australian Dangerous 

Goods Code) 

Max. rated capacity t 

Max. height of bridge above ground m 

Max. span of bridge m 

Model number 

Mobile Crane with rated capacity greater than 10 tonnes 

What is the crane boom type? 

Fixed length 

Is the mobile crane 

Slewing 

How is the crane luffed? 

Hydraulic 

Winch 

Not applicable 

Drawing number(s) and revision(s) 

Model number 

Hydraulic extension 

Non -slewing 

Pin -jib (lattice) 

Details 

Max. rated capacity t 

m Max. radius 

Max. free standing height m 

8 
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2.11 AMUSEMENT DEVICE 

Class of device in accordance with Australian Standard AS 3533 Part 1 - 1997. Class 

Device type (please tick) 

Name of designer /manufacturer 

Model name 

Ropeway II Mobile Fixed 

Name of device (eg. Merry -go- round) 

Type of device support 

No of supports or units 

Age limit (if any) 

Operating power 

Cabin /chair lift 

Standing platform 

Rope tow 

Suspended 

Seat 

Slide 

No of persons per support Adults Children 

Height limit 

Battery 

Petrol 

Max. no of persons on the device 

Electric 

Diesel 

Electronically controlled Yes No 

Speed -revolving or Travel rpm /kph /mps (circle the correct units) 

Static base/circle mm Dynamic area /circle at max. speed 

Is a pressure vessel used with the device? 

If yes, has the equipment been inspected as required by AS 3788? 

Drawing number(s) and revision(s) 

Additional information for ropeways 

Travel distance 

Max. height 

No of load /unload facilities 

Electric -hydraulic 

Yes No 

Yes No 

mm 

m No of compression tension towers 

m No of towers 

3. COMPLIANCE STATEMENT 

I hereby verify that in relation to the Plant for which design registration is sought, I have complied with the duties of 

designers specified in the Occupational Health and Safety Regulation 2001. 

Designer's signature 

Name Mr /Mrs /Ms (please print) 

Job title (please print) 

Date 

Employer's name 

Employer's address 

Telephone ( ) Mobile 

Fax ( ) Email 

Note - Please attach representational drawings of Plant Design (see Occupational Health and Safety Regulation 2001 Clause 107(3)(c)) 
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4. DESIGN VERIFICATION STATEMENT 

I declare that the design referred to in this application complies with the Relevant Standards as listed in Schedule 1 of the 

Occupational Health and Safety Regulation 2001. 

Australian Standard to which Plant was designed 

(refer to Schedule 1 of the Occupational Health and Safety Regulation 2001) 

Design verifier's signature Date 

Name Mr /Mrs /Ms (please print) 

Job title (please print) Qualifications 

Business address 

Employer's name 

Employer's address 

Telephone ( ) Mobile 

Fax ( ) Email 

For Plant that has been Altered 

The verification statement verifies that the alterations comply with the Australian Standard and do not adversely affect the 

operation of the Plant. 

Use of Overseas Design Standards 

When applying for Design Registration of pressure equipment which has been designed using a standard other than the 

applicable Australian Standard listed in Schedule 1 of the New South Wales Occupational Health & Safety Regulation 

2001, the design verifier must include a written statement that a vessel produced using this standard has been assessed 

against the relevant Australian Standard and the design will produce an item of plant that provides at least an equivalent 

level of safety as would the Australian Standard. 

5. APPLICANT'S DECLARATION 

I declare that the above details and statement are true and correct to the best of my knowledge and belief. I certify that: 

in accordance with Clause 107 (2) (a) of the Occupational Health and Safety Regulation 2001 the design has been 

verified in accordance with the relevant standard as indicated on the Design Verification Statement 

in accordance with Clause 107 (2) (b) of the Occupational Health and Safety Regulation 2001 the design verifier has 

had no involvement in the design being verified 

in accordance with Clause 107 (2) (c) of the Occupational Health and Safety Regulation 2001 the designer and design 

verifier are not employed by the same person (corporate entity). If the designer and design verifier are employed by the 

same person, I certify that the employer uses an accredited quality system that meets the requirements of AS /NZS /ISO 

9001:1994. Their AS /NZS /ISO 9001:1994 Accreditation no is 

Applicant's signature Date 

Name Mr /Mrs /Ms (please print) 

Job title (please print) 

Telephone ( ) Mobile 

Fax ( ) Email 

It is an offence under the Occupational Health and Safety Regulation 2001 to provide information in this application that is false or 

misleading. Maximum penalty $11,000. It is an offence to operate Plant that is not correctly registered under the Occupational Health 

and Safety Regulation 2001. Maximum penalty $11,000. 

10 
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6. PAYMENT OF APPLICATION FOR REGISTRATION Fee payable $65.00. This fee is not subject to GST.- 

By mail Make cheque or money orders payable to 

WorkCover NSW 

Locked Bag 2906 

Lisarow NSW 2252 

In person Present this completed registration form intact to any WorkCover NSW Office. 

Credit Card Please charge payment to: American Express 

Card no 

Card holder's name (please print) 

Card holder's signature 

Ban kca rd MasterCard Visa 

Card expiry date / 

For authorised direct 

deposit customers Date of deposit / / 

Before submitting this form to WorkCover NSW, please ensure that 

the application form is signed 

the Compliance Statement is completed and signed by the person accepting the duties of designers 

the Design Verification Statement is completed and signed by the design verifier 

the details for the Plant for which design registration is sought are completed 

the representational drawings of the design are included 

the prescribed fee ($65.00) is included. 

Incomplete forms are not accepted and will be returned. 
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A Occupational Health and Safety (OHS) Regulation 2001 
i ABN 77 682 742 966 

e PRESSURE VESSEL 
APPLICATION FOR ITEM REGISTRATION OF BOILER/PRESSURE VESSEL 

PB1 
OFFICE USE ONLY 

RECEIPT No. 

RECEIPT DATE 

FILE No. 

I EXPLANATORY NOTES 

The Occupational Health and Safety Regulation 2001 requires all Boilers and Pressure Vessels categorised as being hazard level A, B or C according to the criteria in AS 4343 - 1999 be item registered with WorkCover NSW. Note 1 - For hazard level C vessels, only those outlined in Table 4.1 of AS /NZS 3788 "Pressure equipment in service inspection which require in- service periodic internal inspection" need to be registered. 
See also the list of exclusions in Pressure Vessel /Boiler Details section of this form. All items falling into the above categories must be registered regardless of when they were designed and manufactured. This application form is used to item register for the first time Boilers and Pressure Vessels categorised as being a hazard level A, B or C according to the criteria in AS 4343 - 1999. An initial registration form must be completed for each item. Item registration needs to be renewed annually. WorkCover NSW will automatically generate renewal notices each year. It is an offence to operate plant that is not correctly registered under the Occupational Health and Safety Regulation 2001. Maximum penalty $11,000. 
HOW DO I APPLY FOR REGISTRATION? 
Applicants for item registration must submit a completed application form for each item of Plant and a fee of $65.00 per item of Plant to WorkCover NSW Incomplete applications will not be accepted and will be returned. 
INSTRUCTIONS FOR COMPLETING THIS FORM 
1. Applicant Information - An application for item registration of Boiler /Pressure Vessel may be made by a person who can clearly identify the item of Plant and can state that the Plant has been inspected by a competent person and is safe to operate. Normally this is the owner or person who has control of the item. WorkCover NSW requires information relating to the owner of specified Plant as well as the person who has control of the item, and the working location of that Plant. 
2. Related Design Registration Number 

a) ApprovaWerification No(s) - All items of Pressure Equipment will have a design registration number or equivalent issued by the statutory authority in the State where the design was registered. For NSW, a typical design registration number for Pressure Equipment under the Occupational Health and Safety Regulation 2001 will be 6- 123/02. Before the introduction of this Regulation a typical NSW design verification number was 1234P98 (4 digits followed by P and 2 digits of the year of verification). You must provide this number and indicate the State where the registration was obtained. 
Note: Design registration in another State does not necessarily ensure item registration in NSW. 

b) Alteration/Relocation or Change of Ownership 
i) Pressure equipment that is altered in accordance with the following criteria will require new design registration and new item registration for the piece of Plant. Applications for registration of Plant Design and new item registration must be completed if there is: 

a) an increase in the maximum allowable working pressure (internal or external) or temperature of pressure equipment regardless of whether or not a physical change was made to the pressure equipment or 
b) a decrease in the minimum temperature such that additional mechanical tests are required or c) the addition of new nozzles or openings in a Boiler or Pressure Vessel, which require design calculations, eg where the nozzles or openings are larger in diameter than openings already in the equipment or which are located in positions which require redesign or 

d) a change in the dimensions or contour of pressure equipment that affects stress calculations. 
The above does not include routine maintenance, repair or replacement (eg painting, changing design of controls or gauges equivalent to the original specifications, or changing of components equivalent to the original systems). ii) Items of Plant that have a change of ownership or lessee, or fixed Plant that is relocated will require notification to WorkCover NSW (Complete a Notice of Relocation or Change of Ownership Form, available from WorkCover NSW offices) within 14 days of its occurrence to maintain registration. 

3. Pressure Vessel/Boiler Details - All other information about the Boiler or Pressure Vessel must be provided to enable WorkCover NSW to register the Plant. By completing your application correctly you will help WorkCover NSW to process your registration quickly and accurately. This will avoid delays in registration and minimise the possibility of WorkCover NSW needing to contact you about missing or unclear information. 

4. Statement - Under the Occupational Health and Safety Regulation 2001, Plant must be inspected by a competent person and be safe to operate. The applicant must provide contact details for the competent person and the date the Plant was inspected. 5. Applicant's Declaration - The applicant must complete and sign the declaration that all information provided is true and correct. 6. Payment of Registration Application Fee - The fee of $65.00 can be paid when lodging the form at any WorkCover NSW Office (call the WorkCover Assistance Service on 13 10 50 for the location of your nearest office) or by completing the credit card details and signing the last page of this form. This is an application fee and is not refundable if application is refused. Lodgement of Application Forms - The completed form can be lodged at any WorkCover NSW Office (call the WorkCover Assistance Service on 13 10 50 for the location of your nearest office). 
If you have any questions about Plant Registration, you can e-mail the Licensing Unit at Jcensine .uniteworkcover.nsw.gov.au or contact the WorkCover NSW Plant Registration Staff on (02) 4321 5498. 

WorkCover. Watching out for you. 
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Privacy Compliance Statement 

Information in this form is collected by the WorkCover Authority of New South Wales (WorkCover) for the purposes of item registration of a Boiler /Pressure Vessel. 

This information may also be used the purpose of undertaking an inspection or audit of the applicant's compliance with the requirements of the Occupational Health and Safety Regulation 2001. The information may also be used by WorkCover to establish and maintain a database and to assist the inspectorate with their work generally. 

Information will not be accessed by any third parties in a way that would identify the individual, except for the purposes of prosecution and unless such disclosure is otherwise required by law. 

The supply of this information is required by the Occupational Health and Safety Regulation 2001 for item registration of a Boiler /Pressure Vessel. If this information is not supplied to WorkCover your registration application may not be processed. 
You may apply to WorkCover to access and correct any information WorkCover holds if that information is inaccurate, incomplete, not relevant, or out of date. Applications should be made in writing to: Privacy Contact Officer, WorkCover NSW, Locked Bag 2906, Lisarow NSW 2252. 
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Note - It is an offence under the Occupational Health and Safety Regulation 2001 to provide false or misleading information in this application. Maximum penalty $11,000. 

Complete all details below and the relevant sections overleaf. See the front page for advice on completing these details. 

Please print clearly. Where boxes are provided I I please mark your response with a tick VI . 

I 1. APPLICANT INFORMATION 

Applicant - Please identify your role in relation to the item to be registered. 

Owner H Lessee fl Other If "Other" and you are not the controller, you will need to provide a letter of 
authorisation from controller stating that you are making the application on their 
behalf. 

Note - Of hazard C Vessels, only those outlined in Table 4.1 of AS /NZS3788 "Pressure equipment in- service inspection requiring in- service periodical internal inspection" need to be registered. 

Company (Legal) name 

Trading name 

Registered company (street) address 

Suburb/Town 

ABN 

Postal address (if different) 

State Postcode 

Telephone () Fax ( ) 

Working location of Plant 

Address where Plant usually maintained /stored 

If Applicant is "Owner" please provide details of company /lessee that has control of the item. 
If Applicant is "Lessee" please provide details of the owner of the item. 
If Applicant is "Other" please provide details of the controller of the item (if you are not the controller). 
Attach a separate sheet if there is not enough space. 

Name 
ABN 

Street address 

Suburb/Town 
Postcode 

Telephone () Fax ( ) 

If previously registered, Vessel Registration Number 
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2. RELATED DESIGN REGISTRATION NUMBER 

Design registration no State of registration 

Previous NSW Design ApprovalNerification no (if different) 

Attach a separate sheet if there is not enough space. If design previously registered interstate, please supply a copy of the design verification statement. 

Note - Design registration in another State does not necessarily ensure item registration in NSW. 

I 3. BOILER/PRESSURE VESSEL 

3.1 BOILER 

Boiler hazard level to AS 4343 

Manufacturer of boiler 

Model no of boiler 
Volume 

(I) 
Serial no of boiler 

Design pressure (kPa) 
Boiler output 

MW or kW (cross out whichever does not apply) 
Type of boiler to be registered (tick one box only) 

Water -tube 

Fire -tube Limited attendance to AS 2593 
Electric Unattended to AS 2593 

I I 

I I 

I I 

What is the attendance status of the boiler? 

f 1 Fully attended 

II 
Steam generator (coil type) 

Vertical tubeless 

Does the boiler produce 

Steam 

fi Other (please describe) 

3.2 PRESSURE VESSEL 

Chamber 1 Chamber 2 
nn PV hazard level to AS 4343 I I A I I B I I C PV hazard level to AS 4343 HA A B C 

Volume 
(I) Volume 

Design pressure (kPa) Design pressure (kPa) 
Contents 

Contents 

Lethal I I Very harmful I I Liquid 
I I Lethal I I Very harmful I I Liquid 

Harmful I I Non harmful I I Gas I I Harmful I I Non harmful I I Gas 
Manufacturer of vessel 

Model no of vessel 

Serial no of vessel 

Exclusions 

i) Gas Cylinders with a water capacity of 3,000kg or less 
ii) LP Gas Fuel Vessels for automotive use covered by AS 3509 - 1996 iii) Serially produced Pressure Vessels covered by AS 2971 - 1987 iv) Pressure Vessels that do not require periodic internal inspection in accordance with AS /NZ 3788:1996 

I I 

Hot water (ie water over 100 °C) 

I I 

II 
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a) STEAM VESSEL 

Steam Jacketed Vessel De- aerator I I 

I I Steam Vessel with Quick- actuating Closures 
I I Other (please describe) 

b) PRESSURE VESSEL 

I 

I I 

I 

I I 

Air Receiver 
Refrigeration and Air -Conditioning Vessel I I 

Buried or Mounded Vessel Static Storage (non- corrosive content) I I 

Process Vessel Static Storage (corrosive content) 
Heated Vessel (other than steam heated) Static Low Temperature (less than -10 °C) with quick actuating closure 

Auxiliary Vessel 

I I 

Fixed Heater or Convection Bank 

Water Heater I I 

c) TRANSPORTABLE PRESSURE VESSEL 

I I Bulk (LPG, ammonia) quenched & 
tempered steel construction 

Bulk (LPG, ammonia) carbon steel construction 

Low temperature (less than -10 °C) 

I 4. STATEMENT 

Il 
Il 

I I 

II 

Vacuum Vessel 

Other (please describe) 

Powder Discharge - aluminium construction 

Powder Discharge - carbon steel construction 

Other (please describe) 

This Plant has been inspected by a competent person and is safe to operate. 

Name of competent person 
Date of inspection 

Street address 

Suburb/Town 
State Postcode 

Postal address (if different) 

Telephone ( ) 

Fax ( ) 

Mobile 

Email 

I 
5. APPLICANT'S DECLARATION 

I declare that the above details and statement are true and correct to the best of my knowledge and belief. 

Applicant's signature 

Name Mr /Mrs/Ms (please print) 

Job title (please print) 

Telephone ( ) 

Fax ( ) 

Date 

Mobile 

Email 
It is an offence under the Occupational Health and Safety Regulation 2001 to provide false or misleading information in this application. Maximum penalty $11,000. It is an offence to operate Plant that is not correctly registered under the Occupational Health and Safety Regulation 2001. Maximum penalty $11,000. 
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6. PAYMENT OF REGISTRATION APPLICATION FEE (Fee payable $65.00. This fee is not subject to GST). 

By Mail Make cheque or money orders payable to 

WorkCover NSW 

Locked Bag 2906 

Lisarow NSW 2252 

In Person Present this completed registration form intact to any WorkCover NSW Office. 

Credit Card Please charge payment to: n American Express n Bankcard n MasterCard I 
I 

Visa 

Card no Card expiry date 

Card holder's name (please print) 

Card holder's signature 

For Authorised Direct 
Deposit Customers Date of deposit / / 

Before submitting this form to WorkCover NSW ensure that 
the application form is signed 
if the applicant is not the owner /controller, a letter from the owner /controller stating that they approve an application 
being made on their behalf is attached 
if the Plant was previously registered interstate ensure that a copy of the design verification statement is attached 
the Statement is completed and the competent person details are provided 
the details for the Plant for which item registration is sought are completed 
the prescribed fee of ($65.00) is included. 

Incomplete forms are not accepted and will be returned. 

Catalogue No. 788 Ordering Hotline 1300 799 003 
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tatixtOry require the 
,7' regIstration, n pee\ of plant 

,differ froni'4*S<tai t& Statehí module explar the statutory req3,arement,f0 
re00-Lration of pia t-destgn andeirtapection of 

.1501ns of plant iriAt*State of New InSouth Wales 
at March 1999 The modtilaifurther describes / the registratioWprovision4,i4utlined in the :2- 7 NettOrieltandard for isiarii NOHSC:1010. The ; \ 

' pro,Vistoris 'of the National Standard for Plant 
have,'be(an'`adopted.(aither in full or part) as the basis of legisla.tip' in some jurisdictions 
including the`:Fommonwealth, Victoria, South 

ustralia, /Western Australia and the Northern 
Territory. As at March 1999, statutory provisions 
based on National Standard for Plant have 
not en legislated in the State of New South 

However, since machinery 
anufacturers, machinery agents and textile 

and clothing manufacturers trade in plant 
across jurisdictions, it is important they 
recognise that there are differences in law and 
methods for registering or inspecting plant from 
State to State. Moreover, the 
parties involved should 
acknowledge they have a 
legal obligation to effect the 
provisions appropriate to the 
jurisdiction in which the 
plant is to be installed and 
commissioned. 

YvA 

A 
WORKCOVER 
NEW SOUTH WALES 
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What are Registration/ 
Inspection Provisions? 
Certain types of plant have been identified as being particularly hazardous. 
As such, legislation and provisions for the registration and inspection of plant 
design and items of plant have evolved in various forms across jurisdictions 
in an effort to prevent the use of unsafe plant in the workplace. 

In the State of New South Wales (as at March 1999) various plant designs or 
items of plant are registered or inspected under the provisions of the 
Factories, Shops and Industries Act (1962) and the Construction Safety 
Regulations (1950). Other jurisdictions including: the Commonwealth, 
Victoria, South Australia, Western Australia and the Northern Territory have 
adopted the principles (either in part or full) of the registration provisions of 
the National Standard for Plant - NOHSC:1010 (1994) (section 4). 

The provisions of NOHSC:1010 are expected to form the basis of all new or 
proposed legislation pertaining to plant because of its great potential for 
standardising the provisions of legislation or other non- statutory guidance 
material across jurisdictions. 

Which Plant Designs and 
Items of Plant Require 
Registration or Inspection? 
This depends on the legislation or provisions adopted by the jurisdiction 
concerned. It is important that all parties concerned with the purchase /sale, 
installation and commissioning of plant and equipment find out whether 
registration or inspection provisions apply. 

New South Wales Requirements as at March 1999 
In accordance with the requirements of the Factories, Shops and Industries 
Act (1962) and the Construction Safety Regulations (1950), certain plant 
designs are required to be registered by the WorkCover Authority of New 
South Wales. As well, certain items of plant are required to be inspected prior 
to their being put into service and then periodically during the working life of 
the plant. These requirements are listed on the next page. 
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Pressure equipment other 
than pressure pipmg 
categorisèd ás;fiazard A;,B,. 
C or D :áccórdirig to the. 
critéria identified:in AS 4143. 
(1999) Pressuré Equipment 
Hazard Levels 

e án Ipt ng. o , a 

Within Textile sector there are many.items of plant 
covered by this: requirement They include.the range:of 
boilers used fer steam generation autoclaves, required for 
yarn conditioning, pressure vessels used for fibre' and: 
fabric dyeing and pressure vessels used for certain, 
chemicals 

Gas cylinders covered byAS 
2030 , 

LP gas cylinders used for stove attachments used in 
check dyeings of yarn or fabric prior to shipment or 
general gas supply to items of plant. 

Lifts (including escalators and Multistorey textile and clothing mills;require;themovementr 
moving walkways) óf people and/or matenals overmany différent floors I 

ii:párticular;.. lifts for: the movement of: people lifts for the 
movement:of goods 

Reg 

Pressure equipment other 
than pressure piping 
categorised as hazard A,B, C 
or D according to the criteria 
identified in AS 4343 (1999) 
Pressure Equipment Hazard 
Levels Periodicity with which 
plant is to be inspected is 
outliined;in ANZS.3788 (1996) 
pressure. equipment In- 

Service Inspection. 

Clothin' Se to 

Within the textile sector there are many items of plant 
covered by this requirement. They include the range of 

'boilers used for steam generation; autoclaves, required for 
ya, rn conditioning pressure: vessels used for;fibre antl> 
fabric dyeing and pressure vessels usedf or certain . 

chemicals '. 

Lifts (including escálatörs; and ;; 
moving walkways) Inspection;;; 
undertaken: by the WorkCover 
Authority of NSW A 
"completion letter" is granted 
subject to satisfactory ' 
inspection pnorto 
commissiòning. Thereafter 
an annual registration fee is 
applied. , 

Multistorey textile and clothing mills require the movement 
of people and/or matenals over many different floors. In 
particular, lifts for the movement of people, lifts for thé ' 
movement of goods." 

Registration Provisions of the National Standard for Plant NOHSC:7070 - Plant Design /Items of Plant 
Certain plant designs have been listed as requiring design registration in 
Schedule 1, Item 1 of the National Standard for Plant (NOHSC:1010). 
Schedule 1, Item 2 of the same standard lists items of plant requiring 
registration. As at March 1999, these provisions have been adopted (in part 
or full) in the following jurisdictions: 

> The Commonwealth; 

> Victoria; 

> South Australia; 

> Western Australia; 

> The Northern Territory. 
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The plant designs and items of plant concerned, together with an explanation 
of their use in the textile and clothing sectors is listed below. 

est Sc 
n c. 

R I ñ irá 

Pressuré equipment, other than 
pressure piping categorised ás 
hazard _A,B C or D according to the 
:criteria identified:in AS 3920 Part:1 

Within the Textile sector there are many items of 
plant covered by.this requirement. They<includethe 
range of boilers used:for steam' generation; 
autoclaves requiredfor yam conditioning; :pressure 
vessels used for fibre and fabric dieing and, 
<pressurè vessels used for'certaii chemicáls 

Gas cylinders covered by AS 2030 LP gas cylinders used for stove attachments used 
in check dyeings of yarn or fabric prior to shipment 

, or general gas supply to items of plant. 

Tower cranes Used in maintenance or sampling of air cleaning 
equipment on finishing plant or for lifting of 
materials in difficult areas. 

Building maintenance units Areas requiring continuous access for servicing or 
cleaning such as lighting, exhaust systems and air 
conditioning systems. , 

Mobile cranes (with a safe working 
load greater than 10 tonnes) 

Servicing of plant with high weights such as drive 
systems on finishing plant, squeezing rollers or 
general use on large sites. , 

Bridge cranes with a safe working Loading / unloading of carriers used in yarn and fibre 
;load of 10 tonnes or greater dyeing or beams used in warp knitting / weaving, 

including transport to the next operation: area. 

Boom=type elevating *irk. 
plátfòrms 

Access to áreas within factories that are difficult to 
; reach using ladders etc 

Mast climbing work platforms .:: Access to areas within factories that are difficult to:'. . 

reach using ladders etc. :; :: 

Personnel And material hoists with 
a platform movement of more than 
2 4 meters 

Access tomezzanme leve.ls.auch'as a dyehouse 
with a gravitij féèd'Ëhérniical system. ' 

Work boxes suspended from 
cranes 

Access; to difficultareas on roofs, such as air 
coolers, forervicirig or mainténance- 

Gantry cranes with a safe working 
load greater than 5 tonnes 

Loading / unloading-of carriers used in yarn ánd fibre'.; 
dyeing or beams used in warp knitting /weaving 
including: transport to: the next :operation area 

Any gantry crane or bridge crane 
which is designed to handle metal 
or dangerous goods (within the 
meaning of the Australian 
Dangerous Goods Code) 

Uriloáding sjistems;Lsed'tö hándië:dän èróus';, ':: 9 
góóds, che.micals,,used m the dyeirig mdustry ; 

Prefabricated scaffolding Scaffoldmg úsed in ;the mairiténance óf plant.within 
a spinning mill Often large motürsneed!tó be 

;;removed/replaced;ön plant which are several 
metrés off the grourid: 

Lifts (including escalators and 
moving .walkways); 

Multistorey! textile and clothing mills, require the 
movement Of people :and materials' over many. 

: different floors.: 
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Statutd ;olálig .ryafi011s a 
fròmstáfetö,S,taté's 
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ry`2rrtatüfäctït 
agérïts"ätidÁtéxtiiéa 
,clóthirigzàrinzanufactúrle 
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owning órsèlIiñgr:Ìär 
requ rin igri 34g10 ttati_ 
and =irspéctio''"ì r`shó`täa`r,tó 
their ábjigátiôris;adftáitlÌ 

yy 

them 'mr 'accördäric`'wit= 
statutöry;pro.vsiöñsiór ., 
requirerriént"s, ,ôf ̀ tttì3< 

'jurisdiction in whiéhi'.tfie4iäritw 
residës°..% 

Ito so I n '910' 
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a.f 

Boilers categorised as hazard A,B or 
C according to the criteria identified 
in AS 3920 Part 1 

They include the range Of boilers Used for steam 
generation, whether for tieing, finishing, air 
conditioning, plant operation and heating. 

Pressure vessels categorised as Autoclaves required for yam conditioning, pressure 
hazard A,B, or C according to the . vessels used for fibre and fabric dyeing and 
criteria identified in AS 3920 Parti pressure vessels used for certain chemicals 

(oxidisers etc). ; . 

Tower cranes 

Mobile cranes (more than 10 
tonnes) 

Used in maintenanCe-orsaMpling:Of air cleaning 
equipment on finishing plant orforlifting ofmaterials' 
in difficult areas. 

Servicing of plant;with high weights such :as drive'; 
systems: on finishing plant,: squeezing rollers or. 
general' use on large saes: 

Lifts:(includes escáiators'and 
Walkways) 

Multistorey textile anti plothing mills require the 
movement of people arid rriaterialS over many 
different floors. 

Building Maintenance Units Areas requiring continuous access for servicing or ': 
cleaning such as lighting exhaust systems:and air :.;: 

conditioning systems::: ;<:: 

There are some plant designs and items of plant in addition to those 
nominated above requiring registration such as amusement devices and 
concrete boom pumps. These however are not applicable to the textile and 
clothing industries and are not listed or discussed in the scope of this 
module. 

Why Must Plant Design and 
High Risk Items of Plant Be 
Registered or Inspected? 
It is your legal obligation to register or have inspected those plant designs 
and items of plant covered by statute. It is important that you recognise your 
obligations and that those obligations may vary from jurisdiction to 
jurisdiction. 
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cas. 
A Dyehouse worker sustained 

severe burn injuriés: when hot 
liquid used in the dyeing .; : 

process splashed onto::his;_. 
body from the pressure -: 
dyeing machine he was 
operating, during: the course 
of the. .dyeing process. The 
design >of the: machine was 
suck, that: hot liquid was 
capable; of spiilliirg out of the 
machine while in operation, if, 
the front access door was 
open or unsealed. The ' 
company was found to be at 
fault because it failed to 
ensure: the health `:safety :and; 
welfare of its employees The 
machine was not :fitted: >with;.a 
written procedure for:_: the:* 
operation of its 'quick 
actuating closures, nor were 
such procedures.diisplayed<;' 
prominently and adjacent 
Whe closures, as: required bÿ ¡: 
Appendix Q2 of the', Australian 

:Standard 'AS 3788,:,: Boilers :.:.:: 
and Pressure :.Vessels: in 
Service. Inspection' 

(Recent Prosecutions NSW Workcover 
- 1996). 

How Can Plant Registration/ 
Inspection Provisions 
Prevent Injury and Incident? 
How could plant registration have prevented the dyehouse worker sustaining 
severe bum injuries? Quite simply, registration/inspection provisions if 
properly enacted and used, can prevent flawed plant designs and items of 
plant being installed and used in the workplace. It also ensures a certain 
level of demonstrated safety conformance since the plant hazards are 
"audited" on clearly specified safety and performance criteria. 

At What Stage Should Plant 
Design and Items of Plant Be 
Registered? 
The flowchart on the next page shows the arrangement by which machinery 
manufacturers, machinery agents and textile and clothing manufacturers 
purchase /sell, install and commission plant and equipment. Clearly, where 
plant is purchased from overseas, plant design registration and registration of 
items of plant should occur before plant passes through the hands of the 
machinery agent and/or the textile and clothing manufacturer. Where plant 
has been manufactured by an Australian company, it is in the best interests 
of the said company to ensure the design is registered before fabrication 
takes place. 
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Where plant has been 
manufactured by an 

Austraiian company, it, 
Is in the best interests 
of the said company to 
ensure the design is 
registered before 
fabrication takes 
place. 

h 

is 

g er. e 

' Arranges/ Recommends 
off R .. 

supply upon request 
Supply 

Sply 

Supply 
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Whilst you may othae 
items of plant.o'r'pÌarìt désign 

.,rbquiring'régistrátiön, ás at. .,.,, 
Mirçh.1999, thè rriáinteráncé 

. of all plant isi'á :dútÿï üñdër.`s15 
of thesOH&S'Act1.9831éw: 
South Vi/alesi.. I räspéctìon is ä 
'key element in' the: safe ïise ,of 
plant. Tfie"refore;..:where` 

_: ,., 
registration'prövisiòns 

_, 
are;not:; 

mandatory, emploÿers,still` 
have a dùty tw mspéct:änd': 
maintain pläntFthròughbúflts.,'- 
working 

How Do 1 Know if a Plant 
Design or an Item of Plant is 
Subject to Registration/ 
Inspection Provisions? 
Before deciding whether you have an item of plant that requires registration 
or inspection, you should consult the legislation prevailing in the jurisdiction 
in which the plant is ultimately to reside. 

New South Wales 
As at March 1999, for New South Wales follow the provisions of the 
Factories, Shops and Industries Act (1962) and the Construction Safety 
Regulations (1950). 

Victoria, South Australia, Western Australia or Northern Territory 
As at March 1999, if the plant is to reside in Victoria, South Australia, 
Western Australia or the Northern Territory then follow the registration 
provisions of the National Standard for Plant NOHSC:1010, making sure you 
have checked the scope and extent to which the State has adopted those 
provisions. 

Queensland 
As at March 1999, Queensland is covered by Section 15 of the Workplace 
Health and Safety Regulation (1997) and the provisions of Schedule 4 of the 
said Regulation. Parties involved in the purchase /sale, installation and 
commissioning of plant in Queensland should consult the said Regulation 
and the Division of Workplace Health and Safety for procedures., 
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Regist g Plant 
Design in ccordance 
with the Provisions of 

11101-ISC:1010 as at 
March 1999 

ASK YOURSELF THE 
FOLLOWING QUESTIONS 

1. Does thedesign include any of 
the following plant designs from 
Schedule 1, Item 1 of the National 
Standard for Plant NONSC:1010: 

> Pressure equipment other than 
pressure piping categorized as 
hazard A,B,C.or D according 

, to the criteria identified in AS 
,3920 Part 1 

> Gas cylinders covered by AS 
2 2030 

> Tower cranes 

Building maintenance units 

> Mobile cranes (with a safe work- 
: ing load greater than 16 tonnes) 

: Bridge cranes With 

load.Of10.1onné. greeter 

> Boom-type elevating work 
platforms 

> Mast climbing work platforms 

> Personnel and material hoists 
with a platform movement of 
more than 2.4 meters 

> Work boxes suspended from 
' cranes 

> Gantry cranes with a safe work- 
ing load greater than 5 tonnes 

> Any gantry crane or bridge 
crane which is designed to 
handle metal or dangerous 
goods(within the meaning of 
the Australian Dangerous 
Goods Code). . 

> Prefabricated scaffolding 

> Lifts (including escalators and 
moving walkways) 

if YES - then the plant 
design requires registration. 

If NO - then you do not need, 
to proceed with design 
registration procedures., 

RegiSterin 

; 
Does the itemdf01`ant,faltinte, 

slAri¡=:ii)jhe oateVoriekiiStedIn,',' 

> Bollerscategbrized;as:haiard 
,. .4a9,9órnd !RIO: th 

?.. . .,..:' "' '.i-, - 

ii,,m-,,ies!llazá rdtAi oiy peaccp ruing 
t6tn'e dritedal,iderititied In."'kS':,i' 
-3920?,:art 1 

.,.>,,Tdinferpranes, 

-Mobile cranes(more,than,la, 

61 
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....,.. 
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{tòd. rtZÁ+,t,Z+N:C 

If,planesignr,eq'uirë_- 
registrátiö"rròr?i`r péçtion;hasr 
aùch regjstratic*I;iéer0täiñ 
änd(or;tl;i:0nspéct,oñrc 
been obtaiiíed?,; ' ;r 
If YES- vyQÚ é''¢ó`mf' 
your 'registra#ióli:'' 
obiigatiflns, x 4 

If NO = ,,ou" mustftìl(cihr,t 
procedúre 'for= ptäñt tlst 
registrtioñ/in`spe'ctiçilï`urtt 
yiàùr';plant desigo.ha;slieO 
approved cìr iñSPéct;ëácf 
recogìòïsèd "rltfio 

tit 
Reg,istration :meán ttie 
bé; úsëd r`,thrte p? K}`c é 

wás'íñtéñdèd: 

,: , ,r Plärït"mùst;%ïot.be3;úsed`uñ i1su, 
tirrié ,ás=registrat c 

.. .=.. 
iórr`=isgránte 

. . ., . :> : =r. ,s : ú,,:_- 

2 the: plant .design requires; :: 
registration, have you 
commenced the registration 
process?. 

- continue ...#b.:.>tlldinr 
the:. registrátìar:: preeedú¡ra:::: 
uáatlt yóu hav+i;: satistactorilyi . 

iibtained desqgn registratlàri 
approval::: 

f NO you Must fellow,:tklú 
larocedáire tor design 

:. 

reágistrátten: 

'31f.;plärit:.design(:reqúires , 

registratioñ;:has such'registratión:::.. 
been òbtaiiied? 

if YES - you have completed 
your registration 
obligations. 

if NO - you must follow the 
proceiure:;:f;ar:::p.lárotedesign:: 

:: regQstretiiïéi ::untiiÍ ::yoúr plant 
design ;has :bëen approved ::.' 

a reciagnlsed .;"Auithority';':: 

3',Ifahë itemOf<plarìt reqúiçes, 
. :registratiön, has'such rëgistratióri 
;been ób,tail1ed? ., 

yóu'hav'e ci+aMpleted. 
reglStrattfaán 

.ïibligatioltS: 

if' iVCB you must tolls* the' :' 
procedure fúr item .of plant: 
regNstrátion until the item of 
piiant ,has been approved by 
a 'recognised, "íAutheptity".,.,' 
i 

.. 
f .. . 

n ,_ _. i 

How Does the Plant 
Registration Process Work? 
The Registration Ready Reckoner on the next page highlights the main 
steps involved in registering/inspecting plant, nominates the persons and 
parties with responsibility for registering plant design and items of plant 
and lists information sources and documentation required to effect the 
registration/inspection process. 
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f>> The Registration 
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awl 
As at. March 1999 you are 
required by.law'.to register._' 
certain.,plant designs: and 
inspect certain items ,df,,plant` ` 

in. accordance with státed , 

:periods of inspectión. : 

5 Steps to Actioning Plant 
Design Registration /Inspection 
in New South Wales 

1 . 

2. 

3. 

4. 
5. 

Determine whether you have a plant design requiring registration 
or an item of plant required to be inspected. In the State of New 
South Wales as at March 1999, this includes: 

> Pressure equipment other than pressure piping categorised 
as hazard A,B,C or D according to the criteria identified in AS 
4343 (1999) Pressure Equipment Hazard Levels 

> Gas cylinders covered by AS 2030 

> Lifts (including escalators and moving walkways) 

Contact the WorkCover Authority of New South Wales to confirm 
the appropriate action and where applicable, obtain the 
appropriate application forms and criterion for registration/ 
inspection. 

Assemble application, ensuring all design specifications required 
for the application have been included or the appropriate 
inspection verifications have been obtained from "competent" 
persons. 

Lodge the application with the WorkCover Authority. 

Where a design registration is approved, ensure compliance with 
the terms of the registration approval. Where there is requirement 
for inspection, ensure conformance with stipulated periodicity of 
inspection as perASNZS 3788 (1996). 
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8 Steps to Actioning Plant 
Design Registration in 
Accordance with NOHSC:1010 
The following action steps include all aspects of the design registration 
provisions of the National Standard for Plant NOHSC:1010 as at March 
1999. 

Design registration is achieved if the plant design complies with one of the 
seven Australian Standards appropriate to the design: 

> As 1200 SAA Boiler Code 

> AS 1735 SAA Lifts Code 

> AS 1418 SM Crane Code (includes hoists and work platforms) 

> AS 3509 LP GAS Fuel Vessels (for automotive use) 

> AS 1576 Scaffolding 

> AS 2030 Gas Cylinders 

> AS 3920.1 Pressure Equipment 

or a comparable International standard. 

Follow the 8 action points to achieve registration of the design of. plant. 
These action points are based on the requirements of the National Standard 
for Plant NOHSC:1010. 

Do not assume that the plant design does 
have a design registration number. It is 
always correct to get your own copy of the 
registered design. This can be achieved 
through the Authority qualified to register 
plant design in the jurisdiction in which the 
plant is to reside. Remember that once 
registered by an Authority, the plant des`'i,n 
has a registration number. 
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y 
Find out the appropriate Authority to whom you will submit your 
application for Registration of Plant Design. An appropriate 
Authority may be the WorkCover Authority of NSW or another 
approved Australian OHS Authority (herewith known as the 
Authority). 

Verify that the plant design complies with the relevant Australian 
Standards (those listed above) or a comparable International 
Standard. 

2. 
3. 

4. 

Ensure the design verification is undertaken and documented by 
a suitably qualified design verifier. In the case of pressure 
equipment, verification should be carried out in accordance with 
AS 3920 Part 1 Pressure Equipment Manufacture - Assurance of 
Product Quality. 

Include in your application for registration of plant design the 
following documentation: 

> Compliance Statement - signed by the designer, which 
states compliance with the designer's responsibilities. The 
designer's responsibilities are outlined in the National 
Standard for Plant NOHSC:1010 (Part 2 - Duties of 
Designers). 

> Verification Statement - in accordance with NOHSC:1010, 
clause 70 (3)(a), which includes the name /s, business 
address /es, and qualification /s of the design verifier /s, and 
where applicable, the name /s and business address /es of 
the organization /s employing the design verifier /s. 

> Representational drawings of the plant design. 

Ensure you are able to supply the following information, if 
requested by the Authority at the time of application for design 
registration or any time afterwards: 

> detailed drawings of the plant design; 

> design calculations; 

> details of operating instructions; 

> diagrams of control systems, including the sequence of 
operating the controls; 

> details of maintenance requirements; and 

> a statement of limitation of use. 

r WORKCOVER NSW /EDTEX (27/4/99) - BEST PLANT - REGISTRATION /INSPECTION PROVISIONS 14 

ST56 Boonah STP STP - Operation and Maintenance Manual - Volume 2 - Sections 16-32 - OM Manual

Q-Pulse Id TMS1349 Active 29/07/2015 Page 528 of 578



 

Ä persoñ hávirig. mánagémëñt ; 

.6f -the refér`stó,añÿ,z ; 
person-wha hàs' fùndtioñar=. 
control of the. plàrït._This;, 

. 

cóuld bein ;ownér, émplóÿér,;- 
self-employed persoa órit 
rnpoyee. Ä 

s. Submit your application to the appropriate Authority. 

On receipt of the application for registration of plant design, the 
Authority must respond in an appropriate timeframe to: 

> register the plant design with conditions if necessary, and 
issue a design registration number; or 

> seek additional information; or 

> refuse registration of the plant design. 

Where the Authority refuses to register the plant design, the 
reasons for the refusal must be provided in writing. 

Ensure all necessary parties are issued with the design 
registration number. This is the responsibility of the applicant. On 
receipt of the design registration number from the Authority, the 
person who applied for the design registration must provide the 
design registration number to the manufacturer, importer or 
supplier who must ensure that the design registration number is 
transferred to the owner or person having management of the 
plant manufactured to that design. 

Follow up ongoing obligations and ensure knowledge of issues of: 

> registration provisions pertaining to alteration of plant design 

> confidentiality, see: NOHSC:1010 Clause 70 (9). 

A a plant design has been registered with 
an Authority, any intended alteration to the 
design of the plant must involve a re- 
registration of the plant design with the 
Authority (as above). 
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5 Steps to Actioning 
Registeration of Individual 
Items of Plant in Accordance 
with NOHSC:iOiO 
The following action steps include all aspects of the provisions for 
registration of items of plant from the National Standard for Plant 
NOHSC:1010 as at March 1999. 

Where the National Standard for Plant forms the basis of statutory 
obligations or guidelines the following action points are to be carried out if the registration of the individual item of plant is to be achieved. 

2. 

3. 

Find out the appropriate Authority to whom you will submit your 
application for Registration of an Item of Plant. You can find out 
who the appropriate Authority is through the presiding workplace 
health and safety body in your State or Territory. 

Include in your application for the registration of an item of plant 
the following documentation: 

> sufficient information to clearly identify the item of plant; 

> the design registration number where the plant requires 
design registration and notification of the authority with 
which the plant design was registered. 

> a statement that the plant has been inspected by a 
competent person and it is safe to operate. 

Submit the application for registration of an item of plant to the 
appropriate Authority. 

On receipt of the application for registration (or renewal of 
registration) of plant, the Authority must respond in an 
appropriate timeframe to: 

> register the plant, with conditions if necessary, and supply 
evidence that the plant is currently registered; or 

> refuse registration of the plant. 

Where the Authority refuses registration of the plant, the reasons 
for the refusal must be provided in writing. 
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As, of March 1999, the 
111atiónal Standard for 
Plant requires hazard 
identification prior to 
the introduction of 
plant to the workplace, 
1\1 O1-1SC:1010, Clause 
25 (a). This hazard 
identification should 
highlight the fact that 
the item of plant 
requires registration_ 
The action steps for 
registering items of 
plant should be 
followed. 

4. Provide evidence of the successful registration of the item of 
plant. The owner of the plant must ensure that the: 

> design registration number for plant which requires registration 
of the design, which has been issued by the Authority, is 
readily accessible and within the vicinity of the plant; 

> evidence of current registration of an item of plant, which has 
been issued by the Authority, is displayed on or near the plant. 

Ensure you or your company responsible officers know when the 
registration of plant requires renewal. Renewal of registration 
should occur when: 

> plant is altered; 

> plant is relocated (in the case of fixed plant); 

> there is a change of ownership of the plant 

> specified in AS 3788. 
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site or relocating plant to make space for newpurch'ases of,plant': 
or for efficiency improvements; items of.pl nt which require 
registration, must be re- registered in their new locations The 'i. 

'same procedure Outlined above is to be followed ;The purpose o. 
this is to ensure that a competent person has! inspected the item: 
Of plant and it is safe to operate in its new location', 
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Where to get more 
information 
More information about 
plant registration provisions 
Contact the appropriate OHS Authority of the State in which the plant will 
reside. 

NEW SOUTH WALES 
WorkCover Authority of NSW 

QUEENSLAND 
Division of Workplace Health and Safety 
Department of Employment, Training and Industrial Relations 
Contact Name: Chris Francis Tel: (07) 3836 0654 

Fax: (07) 3936 0635 

13 10 50 

ACT 
ACT WorkCover (02) 6205 0200 

VICTORIA 
WorkCover Authority Advisory Service 

SOUTH AUSTRALIA 
South Australia WorkCover Corporation 

WESTERN AUSTRALIA 
Worksafe Western Australia 

TASMANIA 
Tasmanian Workplace Standards Authority 

NORTHERN TERRITORY 
Northern Territory Workhealth Authority 

(03) 9641 1444 

(08) 8233 2222 

(08) 9327 8777 

(03) 6233 7657 

(08) 8999 5010 

Australian Standards 
To find out about Australian Standards that apply to your workplace, 
contact Standards Australia on 1300 654 646 

Worksafe Australia 
Worksafe Australia (02) 9577 9555 

This module of Best Plant was prepared by Edtex 
Australia Pty Limited through funding provided by the 
WorkCover Injury Prevention, Education and 
Research Grants Scheme. 

O WORKCOVER NSW /EDTEX (27/4/99) - BEST PLANT - REGISTRATION /INSPECTION PROVISIONS 
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VV . Occupational Health and Safety (OHS) Regulation 2001 
..-M ABN 77 682 742 966 
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PLANT DESIGN 
'APPLICATION FOR REGISTRATION OF PLANT DESIGN 
(INCLUDING ALTERATION OF PLANT DESIGN) 

PD3 

OFFICE USE ONLY 

RECEIPT NO. 

RECEIPT DATE. 

FILE NO 

EXPLANATORY NOTES 

The Occupational Health and Safety Regulation 2001 requires Plant Designs including alteration of Plant Design to be registered with 
WorkCover NSW. 

Note - Only designs completed after the commencement of the Occupational Health and Safety Regulation 2001 on 1 September 2001 
require registration. The Plant requiring design registrations are listed below. 

This application form is used to register Plant Design, including alteration of Plant Design. A registration form must be completed 
for each design. It is an offence to hire, lease or operate certain items of Plant that are not correctly registered under the 
Occupational Health and Safety Regulation 2001. Maximum penalty $11,000. 

HOW DO I APPLY FOR REGISTRATION? 

Applicants for registration of Plant Design must submit a completed application for each Plant Design, representational drawings 
of the Plant Design and a fee of $65.00 per Plant Design to WorkCover NSW. Incomplete applications will not be accepted and will 
be returned. 

INSTRUCTIONS FOR COMPLETING THIS FORM 

1. Applicant Information - This section requires details of the applicant and Plant for which the design registration is sought. 
Note - Plant may be imported from overseas or interstate. 

2. Plant Details - Please ensure that all questions about the Plant Design to be registered are completed by filling in the required 
information and ticking all appropriate boxes. By completing your application correctly you will help WorkCover NSW to process your 
registration quickly and accurately. This will avoid delays in registration and minimise the possibility of WorkCover NSW needing to 
contact you about missingor unclear information. The following Plant items require design registration: 

Boilers and pressure vessels categorised as being of hazard level A, B, C, D according to the criteria in AS 4343 - 1999 
Gas cylinders 
Tower cranes 

Gantry cranes with a rated capacity' greater than 5 tonnes 
Bridge cranes with a rated capacity greater than 10 tonnes 
Gantry cranes and bridge cranes designed to handle molten metal or dangerous goods 
(within the meaning of the Australian Dangerous Goods Code) 
Mobile cranes with a rated capacity greater than 10 tonnes 
Boom -type elevating work platforms 
Lifts (including escalators and moving walks') 
Building maintenance units 
Hoists, with a platform movement in excess of 2.4 metres, designed to lift people 
Work boxes suspended from cranes 
Prefabricated scaffolding 
Mast climbing work platforms 
Vehicle hoists 
Amusement devices (other than coin operated amusement devices) that ara, or may be, 
operated otherwise than by manual power. 

3. Applicant's Declaration - The applicant must complete and sign the declaration that all information is true and correct. 
4. Compliance Statement - The designer of the Plant must complete and sign this statement. Where the designer resides outside NSW, 

the importer of the Plant must ensure that the responsibilities of the designer are met. 
5. Design Verification Statement - This Design Verification Statement must be completed and signed by a competent person (who does not have any involvement in the design being verified) verifying that the Plant Design complies with a relevant Australian Standard 

listed in Schedule 1 of the Occupational Health and Safety Regulation 2001. For Plant that has been altered, the verification 
statement verifies that the alterations comply with the Australian Standard and do not adversely affect the operation of the Plant. 

6. Payment of Registration Application Fee - The fee of $65.00 can be paid when lodging the form at any WorkCover NSW Office (call 
the WorkCover Assistance Service on 13 10 50 for the location of your nearest office) or by completing the credit card details and signing the last page of this form. This is an application fee and is not refundable if application is refused. 
Lodgement of Application Form - The completed form can be lodged at any WorkCover NSW Office (call the WorkCover Assistance 
Service on 13 10 50 for the location of your nearest office). 

If you have any further enquiries about Plant Registration, you can email the Licensing Unit at licensing .unit @workcover.nsw.gov.au or 
contact the WorkCover NSW Plant Registration Staff on (02) 9370 5221. You can contact the WorkCover Assistance Service on 13 10 50. 

Rated capacity is also known as Safe Working Load (SWL): 
2 Moving walks are also known as moving walkways. 

WorkCover. Watching out for you. 
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OCCUPATIONAL HEALTH AND SAFETY (OHS) REGULATION 2001 PD3 

Privacy Compliance Statement 

Information in this form is collected by the WorkCover Authority of New South Wales (WorkCover) for the purpose of registration of Plant Design. 

This information may also be used for the purpose of undertaking an inspection or audit of the applicant's compliance with the requirements of the Occupational Health and Safety Regulation 2001. The information may also be used by WorkCover to establish and maintain a database and to assist the inspectorate with their work generally. 
Information will not be accessed by any third parties in a way that would identify the individual, except for the purposes of prosecution and unless such disclosure is otherwise required by law. 

The supply of this information is required by the Occupational Health and Safety Regulation 2001 for registration of Plant Design. If such information is not supplied to WorkCover your registration application may not be processed. 
You may apply to WorkCover to access and correct any information WorkCover holds if that information is inaccurate, incomplete, not relevant, or out of date. Applications should be made in writing to: Privacy Contact Officer, WorkCover NSW, GPO Box 5364, Sydney 2001. 
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APPLICATION 
PD3 

Note: It is an offence under the Occupational Health and Safety Regulation 2001 to provide false or misleading 
information in this application. Maximum penalty $11,000. 

Complete all details below and the relevant sections overleaf. See the front page for advice on completing 
these details. 

Please print clearly. Where boxes are provided I I please mark your response with a tick 

1. APPLICANT INFORMATION 

Applicant type - Please identify your role in relation to the Plant Design to be registered (tick the relevant box/es) 

Designer Manufacturer Owner 

Company (legal) name LNv;forlmE:v .6)1.1,vp(OPMPYna./ ;) P/L 
Trading name (tS (f-g0.1 

Importer* [ Supplier 

ABN 8S0013r,L 
Registered company (street) address 9 FA-cg Pryk.D Pn1 c 
Suburb /town CA"S7Z-- i+1 Ll 
Postal address (if different) 

State ^`` AJ Postcode ?--I S-4±. 

Telephone (W.-) `1-95-41- 5 Ç ) 
Fax (0 Z) `fi i 

Mobile C1 ziZ-' á 04 e-3-'4-6 

CCeL -1 MA>1 ) Email ti e,n'IrU.MC.n1z..L . wNl . c;t.c,( 

*A person importing Plant designed outside NSW for supply to others must ensure that the responsibilities of a designer under the Occupational Health and Safety Regulation 2001 are met. 

I 2. PLANT DETAILS 

Design registration is sought for Original Plant ,Design 

Alteration of Plant Design (means to change the design of, add to or take away 
from the Plant, if the change may affect health and safety. This does not include 
routine maintenance, repair or replacement) 

Previous design registration no. 

Previous item registration no. 

Please tick the type of Plant Design to be registered 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

Pressure vessel categorised as being of hazard level A, B, C, D according to the criteria in AS 4343 -1999 
Gas cylinder 

Boiler categorised as being of hazard level A, B, C, D according to the criteria in AS 4343 -1999 
Work box suspended from crane 

Lift -(including escalator and moving walk) 

Building maintenance unit 
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APPLICATION 
PD3 

2.7 Hoist - Hoist with a platform movement in excess of 2.4m designed to lift people, Vehicle hoist or 
Mast climbing work platform 

411 
2.8 Boom -type elevating work platform 

2.9 Prefabricated scaffolding 

2.10 Crane - Tower Crane, Gantry Crane with a rated capacity greater than 5 tonnes, Bridge /Gantry Crane designed to 
handle molten metal or dangerous goods (within the meaning of the Australian Dangerous Goods Code), Mobile 
Crane with a rated capacity greater than 10 tonnes, -Bridge Crane with a rated capacity greater than 10 tonnes 

2.11 Amusement device (other than coin operated amusement device) that is, or may be, operated otherwise than 
by manual power 

Note - Design Registration is not required for Concrete Placing Units. 

I 2.1 PRESSURE VESSEL 

Chamber 1 

Pressure vessel hazard level to AS 4343 -1999 

A B 

Volume 

C D 

/2 L 

Design pressure 650 kPa 

Temperature S °C 

Contents 

Chamber 2 

Pressure vessel hazard level to AS 43,i1.3 - 1999 

A B C G?ÌD 

Volume / 
Design pressure 

Temperature S. 

Contents, 

Harmful R/Non harmful 

) 
PI 

Lethal Very harmful 'hal 
Harmful 

W,,23cj.s .- 260 Drawing number(s) and revision(s) 

/ 

Very harmful 

Non harmful 

Rin v. 3 

L 

kPa 

oC 

Steam Vessel 

Steam jacketed vessel 

Steam vessel with quick actuating closures 

Pressure Vessel 

Air receiver 

Buried or mounded vessel 

Process vessel 

Heated vessel (other than steam -heated) 

with quick actuating closures 

Auxiliary vessel 

De- aerator 

Other (please describe) 

Water heater 

Refrigeration and air -conditioning vessel 

Static storage (non- corrosive content) 

Static storage (corrosive content) 

Vacuum vessel 

Other (please describe) 
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APPLICATION 
PD3 

Transportable Pressure Vessel 

Bulk (LPG, ammonia) quenched & tempered 

steel construction 

Bulk (LPG, ammonia) carbon steel construction 

Low temperature (less than -10 °C) 

Powder discharge - aluminium construction 

Powder discharge - carbon steel construction 

Other (please describe) 

2.2 GAS CYLINDER 

Material type 

Steel 

Aluminium 

Other (please describe) 

Construction type 

Welded 

Seamless 

Wrapped 

Volume 
L 

Design pressure 
kPa/MPa 

Drawing number(s) and revision(s) 

Contents 

Permanent Medical gases and mixtures HP Liquefied gases LP Liquefied gases 

2.3 BOILER 

Boiler hazard level to AS 4343 - 1999 

Volume 

A B C D 

L Design pressure kPa Temperature °C 

Drawing number(s) and revision(s) 

Type of boiler to be registered (tick one box only) What does the boiler produce? (tick one box only) 
Water -tube 

Steam 

Fire -tube 
Hot water (ie over 100 °C) 

Electric 
Other (please describe) 

Steam generator (coil type) 

Vertical tubeless 

Other (please describe) 

5 
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APPLICATION 
PD3 

I 2.4 WORK BOX SUSPENDED FROM CRANE 

Length 
m Height m 

Max. rated capacity 

m Width 

Drawing number(s) and revision(s) 

I 2.5 LIFT/ESCALATOR/MOVING WALK 

II Lift 

Type of Lift 

Escalator 

Passenger /Goods/Bed 

Service 

Stairway 

Inclined 

Industrial access 

Moving Walk 

I I 

fI 
II 

Orchestra 

Person with limited mobility - restricted use 
- low rise platform (AS 1735.14 - 1998) 

Person with limited mobility - restricted use 
- non -automatic (AS 1735.15 - 1990) 

Person with limited mobility - restricted use - automatically 
controlled (AS 1735.16 - 1993) 

Other (please describe) 

Please complete the following details, if applicable for each appliance type 
Max. no. of floors serviced by appliance Max. internal size of car or details of escalator /moving walk 

Max. speed 
m/s Length 

m 

Max. rated load kg Width 
m 

Suspension type 
Height 

m 

Escalator /moving walk rise m Travel 
m 

Drawing no. and its revision(s) 

No. of passengers - Lift Escalator or moving walk (show no. of persons per hour) 

Address of installation 

No. of units 

6 
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" APPLICATION 
PD3 

I 2.6 BUILDING MAINTENANCE UNIT 

. Type of unit to AS 1418.13 A 

Max. rated capacity of platform 

Drawing number(s) and revision(s) 

B C 

t Max. working height of platform m 

I 2.7 HOIST 

Type 

Hoists with platform movement in excess 
of 2.4 metres designed to lift people 

Mast climbing work platform 

Vehicle hoist 

Drawing number(s) and revision(s) 

Details 

Max. free standing height m 

Max. working height 

t 
II !Max. rated capacity 

I 2.8 BOOM TYPE ELEVATING WORK PLATFORM 

Type 

Truck -mounted 

Self- propelled 

Other (please describe) 

Drawing number(s) and revision(s) 

Details 

Max. rated capacity kg 

Max. working height - m 

Max. radius 

I 2.9 PREFABRICATED SCAFFOLDING 

Type 

Modular type 

Maximum duty loading 

Heavy Medium Light Special 

Tower - frame 
Max. working height m 

Frame type 

Drawing number(s) and revision(s) 

7 
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APPLICATION PD3 

2.10 CRANE 

Tower Crane 

How is the crane luffed? 

Hydraulic 

Winch 

Not applicable 

Details 

Max. rated capacity t 

Max. radius m 

Max. -free standing height m 

Bridge Crane with rated capacity greater than 10 tonnes 

Max. rated capacity t 

Max. height of bridge above ground m 

Max. span of bridge 

Gantry Crane or Bridge Crane handling molten metal or Dangerous Goods (within meaning of the Australian 
Dangerous Goods Code) 

Max. rated capacity t 

Max. height of bridge above ground m 

m 
Max. span of bridge 

Mobile Crane with rated capacity greater than 10 tonnes 

What is the crane boom type? 

Fixed length 

Is the mobile crane 

Hydraulic extension 

Slewing Non -slewing 

How is the crane luffed? 

Hydraulic 

Winch 

Not applicable 

Pin -jib (lattice) 

Details 

Max. rated capacity t 

Max. radius m 

Max. free standing height m 

Drawing number(s) arid revision(s) 

8 
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APPLICATION PD3 

2.11 AMUSEMENT DEVICE 

.Class of device in accordance with Australian Standard AS 3533 Part 1 - 1987. Class 

Device type (please tick) 

Name of designer /manufacturer 

Model name 

Ropeway Mobile Fixed 

Name of device (eg Merry-go- round) 

Type of device support Cabin /chair lift 

U Standing platform 

Rope tow 

ISuspended 

No. of supports or units No. of persons per support - Adults 

Age limit (if any) 

Operating power 

Height limit Max. no. of persons on the device - Adults 

Petrol /electric [ Battery 

Electric -hydraulic Petrol 

No 

rpm /kph /mps (circle the correct 

Electronically controlled Yes 

Speed -revolving or Travel 

Diameter of static base circle 

Is a pressure vessel used with the device? 

If yes, has the equipment been inspected as required by AS 3788? 

units) 

Seat 

Slide 

Children 

Children 

Electric 

Diesel 

mm Diameter of dynamic circle at max. speed mm 

Yes No 

Yes No 

Drawing number(s) and revision(s) 

Additional information for ropeways 

Travel distance m No. of compression tension towers 

Max. height m No. of towers 

No. of load /unload facilities 

3. APPLICANT'S DECLARATION 

I declare that the above details and statement are true and correct to the best of my knowledge and belief. I certify that: 
in accordance with Clause 107 (2) (a) of the Occupational Health and Safety Regulation 2001 the design has been 
verified in accordance with the relevant standard as indicated on the Design Verification Statement 
in accordance with Clause 107 (2) (b) of the Occupational Health and Safety Regulation 2001 the design verifier has 
had no involvement in the design being verified 
in accordance with Clause 107 (2) (c) of the Occupational Health and Safety Regulation 2001 the designer and design 
verifier are are (circle the correct response) employed by the same person (corporate entity). If the designer and design 
verifier are employed by the same person, I certify that the employer uses an accredited quality system that meets the 
requirements of AS /NZS /ISO 9001:1994. Their AS /NZS /ISO 9001:1994 Accreditation no is 

Applicant's signature L. 

Name Mr /Mrs/Ms_(please print) J5IIXC 
Job title (please print) 1 LI Lfj-Tt 0/J S 

Telephone (' Z) 15`1" S 3S 
Fax (0.4- x{') 51- 79 iv 

Date 11 :, i c, 

/1-t1, l NS O . 
4Dv'ISEI, 

// 

Mobile CO3 + 014, 5-36 
Email .!- xífic. ¿nomui..- f.64,:'r,.t 

It is an offence under the Occupational Health and Safety Regulation 2001 to provide information in this application that is false or misleading. Maximum penalty 
$11,000. It is an offence to operate Plant that is not correctly registered under the Occupational Health and Safety Regulation 2001. Maximum penalty $11,000. 

4/02 

9 
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APPLICATION 
PD3 

I 4. COMPLIANCE STATEMENT 

I hereby verify that in relation to the Plant for which design registration is sought, I have complied with the duties of designers specified in the Occupational He th and Safety Regulation 2001. (AS f 2 I O - 971 
Designer's signature / 

Date /1 -c9_o ' 
Name Mr /MA4,4 .(please print) /?Q V -¡ic}n/n/E 2 
Job title (please print) /11 /}r/R eE 
Employer's name ¿4A/g P P -ry , .. i M / TEo 

/ Employer's address 4 t%Q Q/4 -A/ '¡'5 elog R I TO 1A/ 
Telephone (0z) 4-q S & #O4 
Fax (Qv 

Mobile 

171-94.3 9727 Email 
Note - Please attach representational drawings of Plant Design (see Occupational Health and Safety Regulation 2001 Clause 107(3)(c)). 

I 5. DESIGN VERIFICATION STATEMENT 

I declare that the design referred to in this application complies with the Relevant Standards as listed in Schedule 1 of the Occupational Health and Safety Regulation 2001. 
Australian Standard to which Plant was designed AS 1.2.1(0 / G 67.7 
(refer to Schedule 1 of the Occupational Health .a ìd Safety Regulation 2001) 

Design verifier's signature 

Name Mr /M eA4s- (please print) ALAN/ P. f3RucE 
Date 

Job title (please print)? ESSURE VessE C'O vsch_TAN T Qualifications 1114R/n/L" CNrR c'_ P//1//S 
Business address S I4.11OESSOn/ ,ROAD (4 OE i I2C'iVNAN'T 1-)L LLS. P)-50 
Employer's name A LAnI D _?i2v CC 
Employer's address 

Telephone (oz) y 4 g / 3S-s- Mobile 
Fax ( ) 4-$7 0 744, Email 

10 
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APPLICATION 
PD3 

I 6. PAYMENT OF APPLICATION FOR REGISTRATION Fee payable $65.00. This fee is not subject to GST. 

By mail Make cheque or money orders payable to 
WorkCover NSW 
GPO Box 5364 
SYDNEY NSW 2001 

In person Present this completed registration form intact to any WorkCover NSW Office. 
Credit Card Please charge payment to American Ex ress Bankcard MasterCard Visa 

Card number /, Card expiry date allilnar 
K\ Card holder's name (please print) i ,< I '' Ñ S o / 

Card holder's signature 

For authorised direct deposit customers Date of deposit / / 
Before submitting this form to WorkCover NSW ensure that 

the application form is signed 
the Compliance Statement is completed and signed by the person accepting the duties of designers the Design Verification Statement is completed and signed by the design verifier the details for the Plant for which design registration is sought are completed the representational drawings of the design are included 
the prescribed fee ($65.00) is included. 

Incomplete forms are not accepted and will be returned. 

11 
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WorkCover. Watching out for you. `^; 
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ALAN D. BRUCE 
BOILER AND PRESSURE VESSEL CONSULTANT AND INSPECTOR 

5 WESSON ROAD, WEST PENNANT HILLS. N.S.W. 2125 

Phone: (02) 9481 0355 
Fax: (02) 9481 0744 

Mobile: 0417 684 172 
email: nes @tech2u.com.au 

DESIGN VERIFICATION CERTIFICATE 
FILE NUMBER : DV257 -76 

FOR : ENVIRONMENTAL GROUP (OPERATIONS) Pty. Ltd. 

DESIGNED BY : R.V. TANNER (LARAP Pty. Limited) 

I Alan D. Bruce am an external design verifier. 

I have verified the design described in the following documents. 

DRAWING NUMBERS W 2395 -260 Rev.3 

TITLE : SATURATOR VESSEL 

AND CALCULATIONS 
: 

I certify that the design meets the requirements of the following standards : 

AS 1210.1997 HAZARD LEVEL : D 

subject to the following conditions : 

Additional purchaser's requirements : 

Signature 
Date ....g -9 -O 3 
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PAGE 1 of 5 

Date_..22nd July 2003 
(Amend. No 1 -20th August 2003) 

DESIGN CALCULATIONS PREPARED BY R V TANNER OF 
LARAP PTY. LIMITED telephone (02)49432404:fax (02)49439737) 

FOR 

ENVIRONMENTAL GROUP OPERATIONS) PTY LIMITED 
UNIT 4,9 PACKARD AVENUE CASTLE HILL N.S.W. 

CLIENT: BOONA.H SHIRE COUNCIL 
PROJECT:EFFLUENT TREATMENT PLANT -SOLIDS REMOVAL 

SUBJECT: 117 LITRE STAINLESS STEEL SATURATOR 

DRAWING NUMBERS: 

DESIGN DATA : 

DESIGN PRESSURE 

DESIGN TEMPERATURE 

HYDRO. TEST PRESSURE 

CORROSION ALLOWANCE 

STRESS RELIEF 

RADIOGRAPHY 

CLASSIFICATION 

VESSEL VOLUME 

. ̀ ):Y15 "2,60 {t=v 3 . 

VESSEL 

650KPa 

503C 

975KPa 

NIL 

N.R. 

N.R. 

3 

120 litres 

25/ib3 

/ 
PV,"-IS-7,' .'/ /V 7 

.......{FJ 

ILAZARD LEVEL:- (AS 3920.1 - AMDT No 1. OCT 1995) 
Contents:- - Compressed Air/Water = Non -harmful gas 
Pressure/Volume:- = 78 litres (from table 81(1.4)) Level = D 

DESIGN CODE: AS1210 - 1997 

N1A1VUFACTURE.R'S IDENTIFICATION NUMBER: 

7 L c 07-- 
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PAGE 2 of 5 

CYLINDRICAL SHELL - INTERNAL PRESSURE (3.7J_a) 

Material - ASTM A312 TYPE 304L 323.9ODx4.57WT PIPE 

Diameter D = 314.71 mm 

Design Pressure - P = 0.65 MPa 

Allowable Stress - f = 108 MPa 

Joint Efficiency - n - 0.7 

Required Thickness P D 
= r _--._.. 

2 f n P 

t =1.359 mm 

T(actual) = 4.57mm (Sch 10) 

Therefore 300N8 sch 10 pipe OK 

VESSEL HEADS - INTERNAL PRESSURE ( 3.1.2.3.1 ) 

SHAPE- SEMI -ELLIPSOIDAL 

Material - ASTM A240 TYPE 316L- 323.90Dx4.57WT Pipe End Caps 

Diameter D ..: 314.71 mm 

Design Pressure p : 
= 0.65 MPa 

Allowable Stress f'= 108 MPa 

Joint Efficiency n = 1.0 

length of major axis 
Shape ratio of ellipse = 

length of minor axis 

or D/2h = 2 

From Table 3.12.5.1 K I 

PD.K 
- 0.2-P 

t =0.948 mm 

T(actual) = Formed from 8th plate 

Therefore - 300N9 sch 10 pipe end caps OK 

BRANCH THICKNESS ( 3.19.10.2 ) 

For Nozzles 1,46 and N7 

Material - ASTM A312 TYPE 304L- 60.330Dx3.40WT SEAMLESS PIPE 

Design Pressure - P := 0.65 MPa 

Allowable Stress f _ 108 MPa 

Joint Efficiency n = 1.0 

Inside Diameter of Pipe D - 53.53 mm 

Required Thickness t - -P D..._. 

2fn --P 

r =0.162 mm 

T(actuat) = 3.40 mm (Sch10) 

Therefore 50NB Sch 40s Pipe for these branches OK 

All other branches less the 50N8 therefore Sch 40s Pine OK 
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PAGE 3 of 5 

FLANGE - LOOSE TYPE - FULL FACE GASKET ( 3.21.11 ) 

INTERNAL PRESSURE - LOOSE BOLTS 

For Nozzle N7 

MATERIAL : ASTM A240 TP 304L 

Allowable Stress - S := 108 MPa at T =50 °C (Operating) 

S 108 MPa at T 
S 

20 °C (Gasket Seating) 
Pressure - P :z. 0.65 MPa 

GASKET: OD :. 150 mm, ID = 63.33 mm. Thickness = 3 mm 

Material : Neoprene 

BOLT LOADS 

A =150 mm 

B =63 33mm 

C -'114 mm 

From Table 3.21 11.4 

m 0.8 y =2g 

b._C - B 

4 
or b =12.67 mm 

(C- B)-(2-B 1- C) 
hG or "G-11.5 mm 

6-(B + C) 

hl (A- C).(2 A- C) 
, C. 

6(C A) 
or h. G=9.4 mm 

G -C 2 G or G=91 1 mm 

13 =0.785G P 

Wm1:=Há-)p 

h 
Hp = 2-b-zGm R fl 1_ G ' 

hi. G 

W m1 =12594 Newtons 

h 

m2 =r bGl'; G 
hi G 

SV m' =23315 Newtons 

BOLTING ( ASTM A193 68 ) 

From Table 3.21:5 S -129 MPa S b 129 MPa 

W 
m1 

W 
m2 BOLT AREA REQUIRED A ml := A.m2 :- 

Sb 

Area .= iftAml >Am2Am1.A 

or Area =181 mm2 

Assume N -.4 metric bolts of diameter d 16 mm 

From Clause 3.21.5.3.6 root area A = 14-4 mm 

Total Available Bolt Area A b : NA mm2 or A b = 576 mm2 

Therefore 4 bolts OK 
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FLANGE DESIGN BOLT LOADS 

Wop -W m1 or W op 12594 Newtons 

PAGE 4of 5 

VV `AAbiSa or W 
SS 

=48809 Newtons 

FLANGE MOMENTS ARMS 

b'=C t3 
or hD=25.3 mm 

hDt.hG 

2 
or hT=1R4 mm 

FLANGE LOADS 

Hp :=0,785.8-.P or Hp =2046 Newtons 

HT:-=H-Hp or 

OPERATING MOMENT 

H T = 2186 Newtons 

Mo - 1.71. D h D-r H T h T or M0=92068 Newton. mm 

GASKET SEATING MOMENT 

8S- H 

g - or M = 230331 Newton. mm 

ihGhlG: 

Figure 3.21.6.6 (A) 

or K = 2.369 
B 

7. 

YI = 1 1.315. -P:,5 . 0,2285 
K 

Y -2.6 
FLANGE THICKNESS 

Bolt hole diameter = D d -- 2 mm 

For Max AllowableTangentlal Stress - 
/YI.M0 - 

A) 
S oB 

or t 5.9 mm 

6-M 
For Max Allowable Radial Stress t ; - -- 

S8 (n C- N-D) 

T(actual) = 10 mm 

or t =6.7 mm 

Therefore 50NB BST E Plate Flange to ASTM A240 304L OK 

All other branches less than 50N8 therefore BST E Flanges OK 

BRANCH REINFORCEMENT ( 3.18.6.1 ) 

(1) As the maximum bore of any one branch is less than 90mm dia 
and nominal thicknesses are less than 10mm reinforcement is 
not required 
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TEST PRESSURE ( 5.10.2.1 ) 

Design Pressure P . =065 MPa 

Design strength at test temperature th : = 108 MPa 

Design strength at design temperature f =108 MPa 

TEST PRESSURE Pn = 1.5P 
fh 

=97.5 MPa or 975KPa 
t' A 

I 

Amendment number 1 - 20th August 2003: - 

a) Vessel volume added to page 1 

15) Vessel hazard level changed from class E to D - page 1 

c) Vessel head notation (fomed from 8th plate) added page 2 

PAGE 5 of 5 
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® ®270 

W.L 

HALF SOCKET 

180' 
le LEG 

TRUE PLAN 

90 90 
300NBxSCH10 
PIPE END CAPS 
(FORMED FROM 8PL) 

3 
2 

NOZZLE SAM DESCRIPSION & SocxET RATINGS AD= 
FAIEr MEIDS ADOED TO N4:NWRIN7:N8:Ng buTM1 
NEAR am ADDED; SUPPORTS ALTERED oETALS. ADDED 

RVr I'ZZARD LEVEL NC1N Cr VESSEL VOLUTE ADDED; 
RVT TYPICAL SET IN BRANCH WELD DUAL IIODtF1ED 
Rvr -7 ' GENERAL Wat:AMS -NO E /00411MATION ALTERED 
IN Dale 

2 
App 

Client 

1.5 

5 

TYPICAL BRANCH 
WELD DETAIL 

25 
SHELL 

;1.5 

12NBxSCH40x90r 
L/R B/W ELBOW 

12 DIA BSP 
SOCKET 

TYPICAL SET -IN BRANCH 
WELD DETAIL 

NOZZLE N4 DETAIL 

25NBxSCH40x90' 
L/R B/W ELBOW 

3 FILLET WELD 

25 DIA BSP 
SOCKET 

NOZZLE N9 DETAIL 

25 DIA BSP 
SOCKET 

25NBxSCH40x90' 
L/R B/W ELBOW 

NOZZLE N8 DETAIL 

50NBxSCH40x90' 
L/R B/W ELBOW 

f 

75 

5v: ;3xSCH40S 
PIPE 

5 FILLET 
WELD 

1.5 GAP 

s 
TYPICAL FLANGE CONNECTION 

WELD DETAIL 

38NB BST E SOW 
FLANGE 

38NBxSCH4OS PIPE 

38NBxSCH40x90' 
L/R 8/W ELBOW 

38NBxSCH4OS PIPE 

NALMAR 

ENGINEERING SERVICES 

PTY LTD 

DESIGN VERIFICATION 

No OV S7- 7 

. e-_ 

2_>3 3 

50N6 BST E 
SOW FLANGE 

NOZZLE N7 DETAIL 

OZZLE N5 DETAIL 

10 

15 
I 

TYPICAL SOCKET 
WÉLD DETAIL 

1.5 

TYPICAL HEAD TO 
SHELL WELD DETAIL 

1 NOZZLE SCHEDULE 
ITFM DESCRIPTION SIZE TYPE 

N1 PRESSURE RELIEF 20 DIA CLASS 150 BSP SOCKET 
N2 INSPECTION 50 DIA CLASS 150 BSP HALF SOCKET 
N3 AIR IN 12 DIA CLASS 150 BSP SOCKET 
N4 AIR OUT 12 DIA CLASS 150 BSP SOCKET 
N5 INLET 40 NB 40NB BST E SOW FLANGE 
N6 DRAIN 50 DIA CLASS 150 BSP SOCKET 
N7 OUTLET 50 NB 50N8 BST E SOW FLANGE 
N8 LEVEL CONNECTION 25 DIA CLASS 150 BSP SOCKET 
N9 LEVEL CONNECTION 25 DIA CLASS 150 BSP SOCKET 
N10 HIGH LEVEL 40 OK CLASS 150 BSP SOCKET 
N11 MID LEVEL 40 DIA CLASS 150 BSP SOCKET 

CLASS 150 BSP SOCKET N12 LOW LEVEL 40 DIA 

38NBxSCH40x9O' 
L/R B/W ELBOW 

260 

4 FILLET 
WELD 

%MO 
50NBxSCH40x90' 
L/R B/W ELBOW 

50NBxSCH4OS PIPE 

NOZZLE N6 DETAIL 

5PL 

-11--- DOUBLER 

o` 
N 

I. 

50 DIA BSP 
SOCKET 

RADIUS 
76 CORNERS 

06 TELLTALE 

40x40x6L 
HOLE 

A 
i i 

A 

SECTION A--A 

Environmental Group Ltd 
ABN 85 001 386 456 

TEL (02) 4954 5239 FAX. (02) 4954 9910 

SUPPORT DETAIL (3 REQUIRED) 
Project 

Boonah Shire Council 
EFFLUENT TREATMENT PLANT 

SOLIDS REMOVAL 

me 

DESIGN DATA 
DESIGN PRESSURE 
DESIGN TEMPERATURE 
HYDRO =5T PRESSURE 
CORROSION ALLOWANCE 
STRESS RELIEVE. 
RADIOGRAPHY 
CLASS 
PRESSUR7 ::1EDIUM 
HAZARD L v EL 
DESIGN CODE 
VESSEL CAPACITY 120 LITRES 
MANUFACTURES SERIAL NUMBER 

650KPa 
50'C 

975KPa 
NIL 
N.R. 
N.R. 

3 
COMP. AIR/WATER 

D 
AS1210 -1997 

MATERIALS: 
"Essa SHELL 
VESSEL END CAPS 
NOZZLE NECKS 
NOZZLE FLANGES 
NOZZLE ELì3OWS 
NOZZLE SOCKETS 
SUPPORT LEGS 

ASTM A312 GR304L 
ASTM A240 GR316L 
ASTM A312 GR304L---- 
ASTM A240 GR304L 
ASTM A403 GR304L 
ASTM A312 GR316 
GR304SS 

NOTES: 
VESSEL PRESSURE PARTS TO BE FABRICATED 
IN ACCORDANCE WITH AS1210 -1997 CODE 
FLANGE BOLT HOLES TO BE OFF CENTRE 
PLAN VIEW SHOWS TRUE ORIENTATION OF 
COMPONENTS 

FINISH: 
INTERNAL AND EXTERNAL STAINLESS STEEL 
SURFACES AS MILL FINISH 
ALL WELDS TO HAVE IRREGULARf11ES REMOVED 
PASSIVATED AND BUFFED ONLY 

SATURATOR VESSEL Drawn w: Rvr )ate: 1S!17.,' 

Deigned b¢VT Dab: 

Checked by. Dab: 

Approved by: OW= 

DrnArp Sole: MS 

;D This work is subject to copyright M rights reserved. 

8 

a1DFis,artaK W2395-280'i 

Sheol Strs. 

A3 
91aM. OmMrq Mo. 

W2395-260 3 

1 1O 

E 
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ENVIRONEMTAL GROUP Pty Ltd 

E G L BOONAH TERTIARY TREATMENT PLANT 
OPERTATIONS MANUAL 

32. DRAWINGS 

REVISION: 1 DATE: 2 "d NOVEMBER 2004 ENVIRONMENTAL GROUP 

32-1 
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10 

V21 DP1 

FG1 

V1B 

IV19 

V15 

V20 DP2 V17 

a I V16 

° FLUSH 
PRV2 POINT 

V14 I 

Surfactant Tank J 

POTABLE WATER 

SV1 

401 

PP1 PP2 

V13 

0°4-, 
V30 

J 

V23 

V24 

FLUSH 
POINT 

FG2 

V27 

ws/ 

CP1 

V28 V29 

Paddle Motor 

1E1 

V6 CV4 PP4 V4 

m 
. 

Iqi 

CP2 

PRV3 

V31 +* SLUDGE DRYING BED 

V7 H 
=-140 

CVVg 

V 1 

CV6 V10 .-- : =--te-a4* 
SP2 

V32 

LUDGE DRYING BE 

DISCHARGE LAGOON 

av 

eEnvironmental Group Ltd 
ABN 85 001.388 458 

TEL (02) 4954 5889 FAX. (02)4954 B9iO 

Boonah Shire Council 
Tertiary WWTP. 

nne Process Flow Diagram 

Dining Sc.* HIS 
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