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1.0 INTRODUCTION 

These operating instructions cover the Butterfly Green - Springfield Lakes pumping 
station electrical equipment supplied by J & P Richardson Industries Pty Ltd in 
December 2004. 

1.1 Operating Instructions 

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

Manual operation control of the station is available by means of selector switches on 
the motor control switchboard. 
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2.0 DESCRIPTION OF OPERATION 

2.1 Mode Selection 

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

2.2 Manual Control 

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

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

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

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

2.3 Automatic Control 

For automatic control of the station: - 

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

b). The automatic Duty Selection is done via the RTU software. c). e automatic starting, and stopping of the pumps is controlled by signals from 

: Master RTU. 

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

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

3.0 PUMPS 

SUPPLIER: GRUNFOS PUMPS PTY. LTD. 
2/68 MURDOCH CCT., 
ARCACIA RIDGE QLD, 4110 

Ph: (07) 3272 1980 
Fax: (07) 3273 8735 

MODEL: GEF- SV- 152 -H1 

15Kw 2 Pole 

File: / /Jpr Server /docs /!sched/Masters.doc Revision 0 Date: 25 May 2001 
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GRUNDFOS INSTRUCTIONS 
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GB Installation and operating instructions 
CD Montage- und Betriebsanleitung 
OF Notice d'installation et d'entretien I Istruzioni di installazione e funzionamento 

Instrucciones de instalación y funcionamiento 
Instruçóes de instalaçäo e funcionamento 

GR Oör yícç cyKaTÓOlaafç Kai AEITOUpyíaç 

NL Installatie- en bedieningsinstructies 
Monterings- och driftsinstruktion 

SF Asennus- ja käyttöohjeet 
DK Monterings- og driftsinstruktion 
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Declaration of Conformity 
We GRUNDFOS declare under our sole responsibility that the products 51, S2, S3, 
SA, SV, 7.5 - 155 kW, to which this declaration relates, are in conformity with the 
Council Directives on the approximation of the laws of the EC Member States relating 
to 

Machinery (98/37/EC). 
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) 
[95]. 
Standards used: EN 60 335 -1 and EN 60 335 -2 -41. 

- ATEX 94/9/EC. 
Standards used: EN 50 014, EN 50 018, EN 13 463 -1 and pr EN 13 463 -5. 

Konformitätserklärung 
Wir GRUNDFOS erklären in alleiniger Verantwortung, daß die Produkte S1, S2, S3, 
SA, SV, 7,5 - 155 kW, auf die sich diese Erklärung bezieht, mit den folgenden Richt- 
linien des Rates zur Angleichung der Rechtsvorschriften der EG- Mitgliedstaaten 
übereinstimmen: 
- Maschinen (98/37/EG). 

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) [95]. 
Normen, die verwendet wurden: EN 60 335 -1 und EN 60 335 -2 -41. 

- ATEX 94/9/EG. 
Normen, die verwendet wurden: EN 50 014, EN 50 018, EN 13 463 -1 und 
pr EN 13 463-5. 

Déclaration de Conformité 
Nous GRUNDFOS déclarons sous notre seule responsabilité que les produits 
51, S2, S3, SA, SV, 7,5 -155 kW auxquels se réfère cette déclaration sont conformes 
aux Directives du Conseil concernant le rapprochement des législations des Etats 
membres CE relatives ä 

- Machines (98/37/CE). 
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 ä employer dans certaines limites de tension 
(73/23/CEE) [95]. 
Standards utilisés: EN 60 335 -1 et EN 60 335 -2 -41. 

- ATEX 94/9/EC. 
Standards utilisés: EN 50 014, EN 50 018, EN 13 463 -1 et pr EN 13 463 -5. 

Dichiarazione di Conformità 
Noi GRUNDFOS dichiariamo sotto la nostra esclusiva responsabilité che i prodotti 
Sl, S2, S3, SA, SV, 7,5 - 155 kW, ai quali questa dichiarazione si riferisce, sono 
conformi alle Direttive del consiglio concernenti il ravvicinamento delle legislazioni 
degli Stati membri CE relative a 

- Macchine (98/37/CE). 
Norme di riferimento: EN 292. 
Compatibilità elettromagnetica (89/336/CEE). 
Norme di riferimento: 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) [95]. 
Norme di riferimento: EN 60 335 -1 e EN 60 335 -2 -41. 

- ATEX 94/9/EC. 
Norme di riferimento: EN 50 014, EN 50 018, EN 13 463 -1 e pr EN 13 463 -5. 

Declaración de Conformidad 
Nosotros GRUNDFOS declaramos bajo nuestra única responsabilidad que los 
productos S1, S2, S3, SA, SV, 7,5 -155 kW a los cuales se refiere esta declaración 
son conformes con las Directivas del Consejo relativas a la aproximación de las 
legislaciones de los Estados Miembros de la CE sobre 
- Máquinas (98/37/CE). 

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 límites de tensión 

(73/23/CEE) [95]. 
Normas aplicadas: EN 60 335 -1 y EN 60 335 -2 -41. 

- ATEX 94/9/EC. 
Normas aplicadas: EN 50 014, EN 50 018, EN 13 463 -1 y pr EN 13 463 -5. 

Declaraçäo de Conformidade 
Nós GRUNDFOS declaramos sob nossa única responsabilidade que os produtos 
S1, S2, S3, SA, SV, 7,5 - 155 kW aos quais se refere esta declaraçäo estäo em 
conformidade com as Directivas do Conselho das Comunidades Europeias relativas 
ä aproximaçäo das legislaçöes dos Estados Membros respeitantes ä 

- Máquinas (98/37/CE). 
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 tensäo 
(73/23/CEE) [95]. 
Normas utilizadas: EN 60 335 -1 e EN 60 335 -2 -41. 

- ATEX 94/9/EC. 
Normas utilizadas: EN 50 014, EN 50 018, EN 13 463 -1 e pr EN 13 463 -5. 

ArlAwvr) FuNNápcpwQnS 
ENe(q ri GRUNDFOS brlAcávouNe Ne anoKAetortxá óucr) Naç eu8úvrl ón Ta npotóvra 
S1, S2, S3, SA, SV, 7,5 - 155 kW auppopcpcävovrat pe Trly Oör)yía rou EuµpouA(ou 
en( Trlç aúyKAtarlç TWV vópwv Twv KpartSv McAWv rrlç EupwnatKrlç Evwarlç GE 

QxÉarl pe Ta 
- MrtXavrlNara (98/37/EK). 

IlpóTuno nou Xprlatponottl8r)Ke: EN 292. 
- HAeKTpoµayvrinKrl auµpaTóTrlra (89/336/EOK). 

Ilpóruna rtou xprlatportotrlBrlKav: EN 61 000-6-2 Kat EN 61 000-6-3. 
- HAeKTptKéq auaKeuéG axeótaapéveç ytá Xpr)arl evróç optopévwv op(wv 

rlAeKrptKrlç Táarlq (73/23/EOK) [95]. 
flpóruna nou xprlatNonotrl6rlKav: EN 60 335-1 Kat EN 60 335-2-41. 

- ATEX 94/9/EK. 
IlpóTuna rtou xprlatponotrl6rtKav: EN 50 014, EN 50 018, EN 13 463-1 Kat 
pr EN 13 463-5. 

Overeenkomstigheidsverklaring 
Wij GRUNDFOS verklaren geheel onder eigen verantwoordelijkheid dat de 
produkten 51, S2, S3, SA, SV, 7,5 -155 kW waarop deze verklaring betrekking heeft 
in overeenstemming zijn met de Richtlijnen van de Raad inzake de onderlinge 
aanpassing van de wetgevingen van de Lid -Staten betreffende 
- Machines (98/37/EG). 

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 spanningsgrenzen 

(73/23/EEG) [95]. 
Normen: EN 60 335 -1 en EN 60 335 -2 -41. 

- ATEX 94/9/EC. 
Normen: EN 50 014, EN 50 018, EN 13 463 -1 en pr EN 13 463 -5. 

FSrsäkran om överensstämmelse 
Vi GRUNDFOS försäkrar under ansvar, att produkterna S1, S2, S3, SA, SV, 
7,5 -155 kW, som omfattas av denna försäkran, är i överensstämmelse med Rädets 
Direktiv om inbördes närmande till EU-medlemsstaternas 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) [95]. 
Använda standarder: EN 60 335-1 och EN 60 335-2-41. 

- ATEX 94/9/EC. 
Använda standarder: EN 50 014, EN 50 018, EN 13 463-1 och pr EN 13 463-5. 

Vastaavuusvakuutus 
Me GRUNDFOS vakuutamme yksin vastuullisesti, että tuotteet 51, S2, S3, SA, SV, 
7,5 - 155 kW, jota tämä vakuutus koskee, noudattavat direktiivejä jotka käsittelevät 
EY:n jäsenvaltioiden 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) 

[95]. 
Käytetyt standardit: EN 60 335-1 ja EN 60 335-2-41. 

- ATEX 94/9/EC. 
Käytetyt standardit: EN 50 014, EN 50 018, EN 13 463-1 ja pr EN 13 463-5. 

Overensstemmelseserklæring 
Vi GRUNDFOS erklærer under ansvar, at produkterne 51, S2, S3, SA, SV, 
7,5 - 155 kW, som denne erklæring omhandler, er i overensstemmelse med Rädets 
direktiver om indbyrdes tilna3rmelse til EF medlemsstaternes lovgivning om 
- Maskiner (98/37/EF). 

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) [95]. 
Anvendte standarder: EN 60 335-1 og EN 60 335-2-41. 

- ATEX 94/9/EC. 
Anvendte standarder: EN 50 014, EN 50 018, EN 13 463-1 og pr EN 13 463-5. 

Bjerringbro, 1st June 2003 

Kenth Hvid Nielsen 
Technical Manager 
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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. General description 
This booklet includes instructions for installation, operation and 
maintenance of GRUNDFOS submersible wastewater pumps, 
types S1, S2, S3, SA and SV, fitted with motors of 7.5 to 155 kW. 

The booklet also includes specific instructions for the explosion - 
proof pumps. 

1.1 Applications 
The S1, S2, S3, SA and SV pumps are designed for the pumping 
of wastewater in a wide range of municipal, private and industrial 
applications. 

Depending on version, the pumps can be used for submerged or 
dry installation. 

Maximum solids size: 145 mm. 

1.1.1 Potentially explosive environments 

In potentially explosive environments, the explosion -proof S1, S2, 

S3 and SV pumps must be used, see sections 1.5.1 Ex certifica- 
tion and classification and 7.3 Explosion -proof Si, S2, S3 and SV 
pumps. 

Note: The explosion classification of the pump is EEx dllB T3 or 

EEx dllB T4. The installation must in each individual case be ap- 
proved by the local fire -fighting authorities. 

4 

1.2 Operating conditions 

1.2.1 pH value 

All pumps can be used for pumping liquids with a pH value be- 

tween 4 and 10. 

1.2.2 Liquid temperature 

0 °C to +40 °C. 

1.2.3 Ambient temperature 

-20 °C to +40 °C. 

1.2.4 Density and viscosity of pumped liquid 

Maximum density: 1000 kg /m3. 

Maximum kinematic viscosity: 1 mm2 /s (1 cSt). 

Note: When pumping liquids with a density and /or a kinematic 
viscosity higher than the values stated above, motors with corre- 
spondingly higher outputs must be used. 

1.2.5 Level of pumped liquid 

In the case of submerged pump installation, the lowest stop level 
must always be above the pump housing. 

The pump must always be filled with the liquid to be 

pumped. 

An additional level switch must be installed to ensure 
that the pump is stopped in case the stop level switch 
is not operating. 

To ensure adequate cooling of the motor during operation, the 
following minimum requirements must be met: 

Versions 1 and 4: 
The pump must always be covered by the pumped liquid to the 
middle of the motor. 

Versions 2 and 5: 
The pump housing must always be covered by the pumped liq- 

uid. 

Versions 3 and 6: 
No special requirements. 

Version 7: 
The liquid level must be at least 350 mm above the pump inlet, 
see fig. 7. 

1.2.6 Operating mode 

The pumps are designed for continuous operation or for intermit- 
tent operation with the maximum number of starts per hour stated 
in the table below: 

Motor size Starts per hour 

7.5 - 21.0 kW, 2- and 4 -pole 20 

15.0 kW, 12 -pole 
16.0 kW, 6 -pole 
22.0 -155 kW 

15 

1.2.7 Enclosure class 

IEC IP 68. 

1.3 Sound pressure level 

The sound pressure level of the pump is lower than the limiting 
values stated in the EC Council Directive 98/37/EC relating to 

machinery. 
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1.4 Type key 

All S1, S2, S3, SA and SV pumps described in this booklet are identified by the type code stated in the confirmation of order and other 
documentation supplied with the pump. The code consists of 14 items as shown in the table below. 

Please note that the pump types described in this booklet are not necessarily available in all variants. The shaded code items are stated 
on the pump nameplate. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Code item Description 
1. Pump type S GRUNDFOS submersible wastewater pumps, type S 

2. Impeller type 1 Single- channel 
2 Two -channel 
3 Three -channel 
V SuperVortex 
A Axial 

3. Motor specification [ ] Standard, not certified 
X Explosion -proof motor 
A In conformity with the ATEX directive 

4. Motor power Motor power in kW 

5. Motor pole number Motor speed at 

50 Hz 60 Hz 
min-1 min -1 

2 2 -pole 3000 3600 
4 4 -pole 1500 1800 
6 6 -pole 1000 1200 
8 8 -pole 750 900 
10 10 -pole 600 720 
12 12 -pole 500 600 

6. Pump generation [ ] 1st generation 
A 2nd generation 
B 3rd generation, etc. 

The generation code distinguishes between structurally different pumps which have the same 
power rating 

7. Head [ ] No classification 
E Extra -low 

L Low 
M Medium 
H High 

S Super -high 
8. Installation version 1 Submerged installation on auto -coupling 

2 Submerged installation on auto -coupling. Pump with cooling jacket. 
3 Vertical dry installation with base stand. Pump with cooling jacket. 
4 Submerged installation, portable 
5 Submerged installation, portable. Pump with cooling jacket. 
6 Horizontal dry installation with base stand and bracket. Pump with cooling jacket. 
7 Vertical column installation 

9. Interchangeability The letter (A, B, C...) indicates the interchangeability of parts between otherwise identical pumps. 
Pumps with no or the same letter have full interchangeability of parts and use the same spare 
parts catalogue. 

10. Number of phases [ ] Three -phase 
11. Frequency 5 50 Hz 

6 60 Hz 
12. Voltage and starting 50 Hz 60 Hz 

01 400 V, DOL 01 460 V, DOL 

11 400 V, star -delta 11 460 V, star -delta - 

02 230 V, DOL 03 500 V, DOL 
12 230 V, star -delta 13 500 V, star -delta 
03 415 V, DOL 05 380 V, DOL 
13 415 V, star -delta 15 380 V, star -delta 
04 500 V, DOL 07 220 V, DOL 
14 500 V, star -delta 17 220 V, star -delta 
06 690 V, DOL 

13. Special equipment U Flanges sized according to ANSI specifications 
14. Non -standard parts Z See confirmation of order for further details 

5 
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1.5 Nameplates 
All pumps can be identified by means of the nameplate on the 
motor top cover, see fig. 1. If the nameplate is missing or dam- 
aged, the pump can be identified by the serial number stamped 
under the nameplate. 

Fig. 1 

1 

2 

3 

5 

7 

9 

10 

13 

14 

16 

18 

O 

CEGRUNoFOS'Ì 

O 

c 
ay 

E 
ci 
as 

Type: 
Prod No: 

No: Tmax: °C 
Hmax: Qmax: I/S 

V 20m IP68 co ¡ Motor: Hz n: min'' 

----- 
,iP1: 
...---COS 

V 0 A 
V Y A 

kW P2: kW A 
SO: Insul.class.F 

P.C. wt: kg 
9606695 

4 

6 

8 

11 

12 

15 

17 
19 

Pos. Description 

1 Type designation 

2 SAP code 

3 Serial number 

4 Maximum liquid temperature 

5 Maximum head 

6 Maximum flow 

7 Maximum installation depth 

8 Enclosure class 

9 Number of phases 

10 Frequency 

11 Rated speed 

12 Voltage /current, delta connection 

13 Voltage /current; star connection 

14 Power input 

15 Shaft power 

16 Power factor 

17 Insulation class 

18 Production code, year /week 

19 Weight of the pump 

6 

1.5.1 Ex certification and classification 
Explosion -proof pumps have been approved by Baseefa (2001) 
Ltd. in conformity with the essential health and safety require- 
ments relating to the design and construction of equipment in- 
tended for use in potentially explosive atmospheres given in 

Annex II to the Council Directive 94/9/EC (ATEX). 

The certified pumps (Ex- pumps) are supplied with an approval 
plate fixed in the visible place close to the nameplate. 

Fig. 2 shows the approval plates for the pumps equipped option- 
ally with the motors classified to T3 or T4 temperature class. 

Fig. 2 

CECE 

1180 ® 112G 

EEx dlIB T3 
cl1B T4 

Baseefa 

. 
os i0 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70 C 

lO 1ZZ 32581 96496551 O, 

i0 osN O 
CE CE 1 180 Fx 112 G 

EEx dIIB T4 
cl1B T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 
Cable temp. may exceed 70'C 

Do not open when an explosive 
gas atmosphere is present. 

,o 172325AI 96096550 0/ 

The approval plate gives the following details: 

CE CE mark. 

1180 Number of Quality Assurance notified body. 

E© EU ex- symbol. 

II Equipment group (II = non -mining). 

2 Equipment category (high protection). 

G Type of explosive atmosphere. 

EEx Motor explosion -proof according to European stand- " 

ard. 

d Motor withstands explosion pressure. 

IIB Gas Group. 

T3 Maximum surface temperature of the motor is 200 °C. 

T4 Maximum surface temperature of the motor is 135 °C. 

c Constructional safety. 

Baseefa Certificate number. 

No. HA. 

PC Production code. 

2. Safety 

Pump installation in pits must be carried out by spe- 
cially trained persons. 

Persons should not enter the installation area when 
an explosive atmosphere is present. 

For safety reasons, all work in pits must be supervised by a per- 
son outside the pump pit. 

Pits for submersible wastewater pumps contain wastewater with 
toxic and /or disease -causing substances. Therefore, all persons 
involved must wear appropriate personal protective equipment 
and clothirig and all work on and near the pump must be carried 
out under strict Observance of the hygiene regulations in force. 
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3. Transportation and storage 
The pump is supplied from the factory in proper packing in which 
it should remain until it is to be installed. 

Make sure that the pump cannot roll or fall over. 

All lifting equipment must be rated for the purpose and checked 
for damages before any attempts are made to lift the pump. The 
lifting equipment rating must under no circumstances be ex- 
ceeded. The pump weight is stated on the pump nameplate. 

Always lift the pump by its lifting bracket or by means 
of a fork -lift truck, never by means of the motor cable 
or the hose /pipe. 

Note: Do not remove the protection from the free end of the sup- 
ply cable until the electrical connections are to be made. The free 
cable end must never be exposed to moisture or water, whether it 

is protected or not. Non -compliance may involve the risk of dam- 
age to the motor. 

For long periods of storage, the pump must be protected against 
moisture and heat. 

Storage temperature: -30 °C to +60 °C. 

After a long period of storage, the pump should be inspected be- 
fore it is put into operation. Make sure that the impeller can rotate 
freely. Pay special attention to the condition of the shaft seals and 
the cable entry. 

4. Installation 
The loose nameplate supplied with the pump should be fixed at 
the installation site. 

All safety regulations must be observed at the installation site, 
e.g. the. use of blowers for fresh -air supply to the pit. 

Do not put your hands or any tool into the pump suc- 
tion or discharge port after the pump has been con- 
nected to the electricity supply, unless the pump has 
been switched off by removing the fuses or switching 
off the mains switch. It must be ensured that the elec- 
tricity supply cannot be accidentally switched on. 

Prior to installation, check the oil level in the oil chamber, see 
section 7.1 Oil check and oil change. 

The S1, S2, S3, SA and SV pumps are designed for various in- 
stallation versions. 

Figures 3 to 7 show the possible installation versions. 

Fig. 3 

Versions 1 and 2: 
Submerged installation on auto -coupling 

o, °, o. °, o, o, o, °. 
o. 0 o, o o, o, o, 

0.0,0,o 
o, 

Permanent installation in pit. The pump can easily be pulled 
out and lowered into the pit by means of the guide rails. 
The liquid level can be set lower for version 2 than for ver- 
sion 1. 

Fig. 4 

Version 3: 
Vertical dry installation with base stand 

o, o, 0, o, 
o, o, o, o 

Permanent installation in a pump room. The pump is bolted 
to the suction and discharge pipes by means of flange con- 
nections. Pumps with DN 500 or DN 600 flange are to be 
installed on a concrete foundation (see the above figure to 
the right). 

Fig. 5 

Versions 4 and 5: 
Submerged installation, portable 

For portable use in pit or temporary installation. 
The liquid level can be set lower for version 5 than for ver- 
sion 4. 

Fig. 6 

Version 6: 
Horizontal dry installation with base stand and bracket 

0o 0, 0,-Y- Oo O. Oo 
i_ O. o, o, 

o, o, o, o, o, o, o, o, 

Permanent installation in a pump room. The pump is bolted 
to the suction and discharge pipes by means of flange con- 
nections. 

7 
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Fig. 7 

Version 7: 
Vertical column installation 

Vertical column installation in steel pipe or concrete shaft. 

4.1 Submerged installation on auto -coupling 
Pumps for permanent installation can be installed on a stationary 
auto -coupling and operated completely or partially submerged in 

the pumped liquid. 

1. Drill mounting holes for the guide rail bracket on the inside of 
the pit and fasten the guide rail bracket provisionally with two 
screws. 

2. Place the auto -coupling base unit on the bottom of the pit. 
Use a plumb line to establish the correct positioning. Fasten 
the auto -coupling with expansion bolts. If the bottom of the pit 
is uneven, the auto -coupling base unit must be supported so 
that it is level when being fastened. 

3. Assemble the discharge pipe in accordance with the generally 
accepted procedures and without exposing the pipe to distor- 
tion or tension. 

4. Insert the guide rails into the rings of the auto- cciupling base 
unit and adjust the length of the rails accurately to the guide 
rail bracket at the top of the pit. 

5. Unscrew the provisionally fastened guide rail bracket. Insert 
the expansion dowels into the guide rails. Fasten the guide 
rail bracket on the inside of the pit. Tighten the bolts in the ex- 
pansion dowels. 

6. Clean out debris from the pit before lowering the pump into 
the pit. 

7. Fit the guide claw to the pump. 

8. Slide the guide claw of the pump between the guide rails and 
lower the pump into the pit by means of a chain secured to 

the lifting bracket of the pump. When the pump reaches the 
auto -coupling base unit, the pump will automatically connect 
tightly. 

9. Hang up the end of the chain on a suitable hook at the top of 
the pit and in such a way that the chain cannot come into con- 
tact with the pump housing. 

10. Adjust the length of the motor cable by coiling it up on a relief 
fitting to ensure that the cable is not damaged during opera- 
tion. Fasten the relief fitting to a suitable hook at the top of the 
pit. Make sure that the cables are not sharply bent or pinched. 

11. Connect the motor cable and the monitoring cable, if any. 

Note: The end of the cable must not be submerged, as water may 
penetrate through the cable into the motor. 

8 

4.2 Dry installation 
Pumps in dry installation are installed permanently in a pump 
room. 

The pump motor is enclosed and watertight and will not be dam- 
aged if the installation site is flooded with water. 

1. Mark and drill mounting holes in the concrete floor /concrete 
foundation. 

2. Fit the bracket or base stand to the pump. 

3. Fasten the pump with expansion bolts. 

4. Check that the pump is vertical /horizontal. 

In order to facilitate service on the pump, isolating valves should 
be fitted on either side of the pump. 

5. Fit the suction and discharge pipes and isolating valves, if 

used, and ensure that the pump is not stressed by the pipe - 
work. 

6. Adjust the length of the motor cable by coiling it up on a relief 
fitting to ensure that the cable is not damaged during opera- 
tion. Fasten the relief fitting to a suitable hook. Make sure that 
the cables are not sharply bent or pinched. 

7. Connect the motor cable and the monitoring cable, if any. 

Note: It is recommended to use a reducer between the suction 
pipe and the pump in horizontal installations. The reducer must 
be of the eccentric type and must be installed so that the straight 
edge is pointing upwards. In this way, the accumulation of air in 

the suction pipe is avoided and the risk of disturbance of opera- 
tion is eliminated, see fig. 8. 

Fig. 8 

Reducer of the eccentric type 

4.3 Submerged installation, portable 
1. Fit the ring stand to the pump suction flange. 

2. Fit a 90° elbow to the pump discharge port and connect the 
discharge pipe /hose. 

If a hose is used, make sure that the hose does not buckle and 
that the inside diameter matches that of the discharge port. 

3. Lower the pump into the liquid by means of a chain secured to 
the lifting bracket of the pump. It is recommended to place the 
pump on a plane, solid foundation. Make sure that the pump is 

hanging from the chain and not the cable. 

4. Hang up the end of the chain on a suitable hook at the top of 
the pit and in such a way that the chain cannot come into con- 
tact with the pump housing. 

5. Adjust the length of the motor cable by coiling it up on a relief 
fitting to ensure that the cable is not damaged during opera- 
tion. Fasten the relief fitting to a suitable hook. Make sure that 
the cables are not sharply bent or pinched. 

6. Connect the motor cable and the monitoring cable, if any. 
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4.4 Vertical column installation 
1. Weld the ring stand supplied with the pump onto the lower 

opening of the riser pipe or concrete it into place at the lower 
opening of the concrete shaft. 

2. Fasten a chain to the lifting bracket and uncoil the supply ca- 
ble. 

3. When the ring stand has been positioned in the right place, 
lower the pump into place in the pump shaft. Make sure that 
the O -ring seal is positioned correctly in the groove on the out- 
side of the pump housing. Three guide pins on the ring stand 
will guide the pump into the right position and prevent it from 
turning in the seat when running. 

4. Hang up the end of the chain on a suitable hook at the top of 
the pit and in such a way that the chain cannot come into con- 
tact with the pump housing. 

5. Adjust the length of the motor cable by coiling it up on a relief 
fitting to ensure that the cable is not damaged during opera- 
tion. Fasten the relief fitting to a suitable hook. Make sure that 
the cables are not sharply bent or pinched. 

6. Connect the motor cable and the monitoring cable, if any. 

4.5 Pump controller 
The S1, S2, S3, SA and SV pumps can be connected to a sepa- 
rate GRUNDFOS pump controller for level control, which is avail- 
able as an accessory: 

type LC for one -pump installations and 

type LCD for two -pump installations. 

Depending on application, different types of level control equip- 
ment can be used. 

The LC controller is fitted with two or three level switches: 
Two for start and stop of pump. The third level switch, which is 

optional, is for high -level alarm. 

The LCD controller is fitted with three or four level switches: 
One for common stop and two for start of the pumps. The fourth 
level switch, which is optional, is for high -level alarm. 

When installing the level switches, the following points should be 

observed: 

1. To prevent air intake and vibrations in submerged pumps, the 
stop level switch must be fitted in such a way that the pump 
is stopped before the liquid level is lowered below the top of 
the pump housing. 
As a principal rule for pumps in dry installation, the lowest stop 
level must be at least 20 cm above the opening of the suction 
pipe, see fig. 8. 

2. The start level switch should be installed in such a way that 
the pump is started at the required level; however, the pump 
must always be started before the liquid level reaches the bot- 
tom inlet pipe to the pit. 

3. The high -level alarm switch, if installed, should always be in- 

stalled about 10 cm above the start level switch; however, 
alarm must always be given before the liquid level reaches the 
inlet pipe to the pit. 

Note: The pump controller must not be installed in potentially ex- 
plosive environments. 

Pumps installed in potentially explosive atmosphere 
must always be filled with the liquid to be pumped. 

An additional level switch must be installed to ensure 
that the pump is stopped in case the stop level switch 
is not operating. 

4.6 Thermal switches 
Three bimetallic thermal switches are built into the stator wind- 
ings, and a contact will open in case of overtemperature, i.e. 

150 °C. 

The supply voltage to the thermal switches must be 12 -230 VAC. 

The thermal switches are connected to the monitoring cable, see 
section 5. Electrical connection, and must be connected to the 
safety circuit of the separate pump controller. 

Note: The motor starter of the pump controller must include a cir- 
cuit which automatically disconnects the electricity supply in case 
the protective circuit for the.pump is opened. 

7. 

The installer /user should provide an automatic device 
which disconnets the electricity supply in case the 
thermal switches or the moisture switches are not op- 
erating. 

4.7 Moisture switches 
Non -explosion -proof pumps have one moisture switch, which is 

fitted in the chamber below the motor top cover. 

Explosion -proof pumps have two moisture switches connected 
in series, which are fitted in the chamber below the motor top 
cover. 

The moisture switch is non -reversing and must be replaced after 
use. 

The moisture switches are connected in series with the thermal 
switches and connected to the monitoring cable, see section 
5. Electrical connection, and must be connected to the safety cir- 
cuit of the separate pump controller. 

Note: The motor starter of the pump controller must include a cir- 
cuit which automatically disconnects the electricity supply in case 
the protective circuit for the pump is opened. 

4.8 Thermistors 
Thermistors are available as accessories. 

The thermistors are used for the monitoring of bearing and stator 
temperatures instead of thermal switches and must be connected 
to the thermistor relay in the control cabinet. 

The following limit temperatures are used: 

90 °C - alarm for bearing temperature. 

130 °C - pump stop caused by high bearing temperature. 

150 °C - pump stop caused by high stator temperature. 

At room temperature, the thermistor resistance is approx. 100 S2. 

The bearing temperature monitoring is not available 
in explosion -proof pumps. 

4.8.1 Checking after installation of pump 

1. Using a multimeter, check whether the circuit resistance is 

< 150 S2 / thermistor. 

2. Using a multimeter, check whether the insulation between cir- 
cuit and stator housing within the highest range is outside the 
scale (not measurable co ). 

3. Carry out similar measurements at the end of the supply ca- 
ble. 

4.9 Pt100 temperature sensor 
The Pt100 temperature sensor is available as an accessory. 

The Pt100 sensor is primarily used for the monitoring of bearing 
temperature, but it can also be used in the stator. 

The sensor resistance is 

100 S2 at 0 °C, 

138.5 S2at100 °C and 

approx. 108 S2 at room temperature. 

The Pt100 is not available for explosion -proof. pumps. 

4.9.1 Checking after installation of pump 

1. Using a multimeter, check whether the resistance at room tem- 
perature is approx. 108 S2. 

2. Using a multimeter, check whether the insulation between cir- 
cuit and stator housing within the highest range is outside the 
scale (not measurable co ). 

3. Carry out similar measurements at the end of the supply ca- 
ble. 

4. During pump check, the Pt100 sensor must be connected to a 

recording device. 

9 
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4.10 OCT1 water -in -oil sensor 
The OCT1 water -in -oil sensor is available as an accessory. 

The sensor measures the water content in the oil chamber. 

The sensor consists of a plate capacitor which is immersed in the 
oil and measures the electronic circuit, emitting a 4 -20 mA pro- 
portional current signal. Connect the OCT1 sensor as shown in 

fig. 9. 

4.10.1 Fitting the OCT1 sensor 

The OCT1 sensor is to be fitted in the filling hole of the oil cham- 
ber instead of the oil screw. 

1. Remove the oil screw. 

2. Push the sensor into the oil filling hole. 

3. Push the sensor to a suitable depth in the oil chamber without 
letting it touch the rotating parts, but so deep that the sensor is 
completely covered by the oil. Recommended inserting depths 
for different pump types appear from the table below. 

4. Screw the bush into the thread for the oil screw. 

Note: Before refitting after oil change, the OCT1 sensor must be 
cleaned with white spirit (mineral turpentine). 

Fig. 9 

L 

OCT1 

1 (+) 

V 
2 (-) 

U = 30 VDC max 

R = (U - 9 V)/20 mA max 

Motor size 
Inserting depths 

L [mm] 

7.5 - 12.5 kW 80 

13.5 - 21 kW 
22 - 29 kW, 2 -, 4- and 6 -pole 

90 

15 kW, 12 -pole 
20 - 28 kW, 8 -pole 
20 - 50 kW, 4 -pole 

110 

22 - 35 kW, 10 -pole 
35 - 50 kW, 8 -pole 
58 - 155 kW 

140 

Technical specifications 

Measuring range 20 -100 pF. 

Sensor capacitance in air 9 pF. 

Measuring range for water 
content 

0 -60% corresponding to 
4 -20 mA. 

Temperature range 0 -70 °C. 

Supply voltage 0 -30 VDC max. 23 mA. 

Material, supply cable Polyurethane. 

Ex approval 

EExia1IBT4, Ui = 34 V, li = 

100 m, Ci = 220 nF, Li < 1 uH. 
In potentially explosive environ- 
ments, the sensor must be con- 
nected via an approved Exi 
separator. 

5. Electrical connection 
The electrical connection should be carried out in accordance 
with local regulations. 

The supply voltage and frequency are marked on the pump 
nameplate. 

The voltage tolerance must be within ±5% of the rated voltage. 

10 

Make sure that the motor is suitable for the electricity supply 
available at the installation site. 

The pump must be connected to an external mains 
switch with a contact separation of at least 3 mm in 

each pole. 

The pump must be.connected to a motor starter. 

The wiring diagrams for direct -on -line starting and star -delta 
starting are shown in fig. 10 and fig. 11, respectively. 

P1 and P2 are connected in series with the thermal switches and 
the moisture switches. 

Fig. 10 

Fig. 11 

Direct -on -line 
starting 

Star -delta 
starting 

P2 P1 L1 U L3 PE 

P2 P1 L1 L2 L3 PE 

The top cover of explosion -proof pumps is provided 
with an external earth terminal to ensure the con- 
nection to earth. The electrical installation must in- 
clude an external connection from this terminal to 
earth. The earth wire must fulfil all electrical safety 
regulations in force. 

Cross section 
of phase wire (S) 
of the installation 

[mm2] 

Minimum 
cross section 
of earth wire 

[mm2] 

S <_16 S 

16 <S<_35 16 

S > 35 0.5 'S, max. 70 

Before installation and the first start -up of the pump, 
the cable condition should be checked visually to 
avoid short circuits. 

6. Start -up 

Béfore manual starting or changeover to automatic 
Control, make sure that no persons are working on or 
near the pump. 

Proceed as follows: 

1. Remove the fuses or switch off the mains switch. 

2. Check the oil level in the oil chamber. See section 7.1 Oil 
check and oil change. 

3. Check whether the impeller can rotate freely. 

4. Check whether the monitoring units, if used, are operating 
satisfactorily. 
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5. Make sure that the pump is submerged in the liquid. 
For pumps in dry installation, it must be ensured that there is 

liquid in the pit. 

Make sure that the pump has been filled with the liq- 

uid to be pumped. 

Pumps in dry installation must be vented by means of 

the vent plug in the pump housing. 

6. Open the isolating valves, if fitted. 

7. Check whether the system has been filled with liquid and 
vented. 

8. Check the setting of the level switches. 

9. Start the pump and check the pump operation for abnormal 
noise or vibrations. 

Note: In case of abnormal noise or vibrations from the pump or 

other pump or supply failures, stop the pump immediately. Do not 

attempt to restart the pump before the cause of the fault has been 

found and the fault corrected. 

10. After start -up, the actual pump duty point must be established 
as accurately as possible so that it can be checked whether 
the operating conditions are as desired. 

Note: The pump may be started for a very short period without 
being submerged for checking of direction of rotation. 

The operation of the pump should always take place in accord- 
ance with established routines with scheduled checks of pump 
monitoring equipment and accessories (valves, etc.). Make sure 
that the pump and equipment settings cannot be changed by un- 

authorized persons. 

6.1 Checking the direction of rotation 
An arrow cast in the pump housing indicates the correct direction 
of rotation. The pump must rotate clockwise when seen from the 
drive end. Observe the movement of the pump (jerk) when 
started. If the pump moves counter -clockwise, the direction of ro- 

tation is correct. 

As an alternative, the direction of rotation can be checked as fol- 
lows: 

1. Start the pump and check the quantity of liquid or the dis- 

charge pressure. 

2. Stop the pump and interchange two of the phases to the mo- 

tor. 

3. Restart the pump and check the quantity of liquid or the dis- 

charge pressure. 

4. Stop the pump. 

5. Compare the results taken under points 1 and 3. The connec- 

tion which gives the larger quantity of liquid or the higher pres- 

sure is the correct direction of rotation. 

Note: The pump must only run for a short period when sus- 
pended from a chain. 

7. Maintenance and service 
Before starting work on the pump, make sure that the 
fuses have been removed or the mains switch has 

been switched off. It must be ensured that the elec- 
tricity supply cannot be accidentally switched on. 
All rotating parts must have stopped moving. 

Maintenance and service must be carried out by specially trained 
persons. 

The maintenance and service work on explosion - 
proof pumps must be carried out by GRUNDFOS or a 

service workshop authorized by GRUNDFOS. 

Before carrying out maintenance and service, it must be ensured 
that the pump has been thoroughly flushed with clean water. 
Rinse the pump parts in water after dismantling. 

Pumps running normal operation should be inspected every 
2000 operating hours or at least once a year. If the pumped liquid 
is very muddy or sandy, the pump should be inspected every 
1000 operating hours or every six months. 

The following points should be checked: 

Power consumption 
Oil level and oil condition 
When the pump is new or after replacement of the shaft seals, 

check the oil level after one week of operation. 
The oil becomes greyish white like milk if it contains water. 
This may be the result of a defective shaft seal. The oil should 
be changed if it contains water. See section 7.1 Oil check and 
oil change. 
Note: Used oil must be disposed of in accordance with local 

regulations. 
The oil chamber contains 1.9 to 12.4 litres of SAE 10 W 30 

motor oil depending on pump size. 

Cable entry 
Make sure that the cable entry is watertight and that the ca- 
bles are not sharply bent or pinched. 

Impeller clearance 
Check the impeller clearance. See section 7.2 Inspection and 
adjustment of impeller clearance. 

Pump parts 
Check the pump housing, etc. for possible wear. Replace de- 
fective parts. 

Ball bearings 
Check the shaft for noisy or heavy operation (turn the shaft by 

hand). Replace defective ball bearings. 
A general overhaul of the pump is usually required in case of 

defective ball bearings or poor motor function. This work must 
be carried out by an authorized service workshop. 

The ball bearings must be replaced at least every 
25,000 operating hours. 

Note: Out of consideration for the heat -conducting ability, the 
pump should be cleaned on the outside at regular intervals. 

7.1 Oil check and oil change 
The oil chamber has two screws, A and B, for oil drainage, oil fill- 
ing and level control. Horizontally installed pumps (version 6) 

have a third screw, C, for oil drainage. 

On horizontally installed pumps (version 6), the oil screws are al- 

ways positioned as shown in fig. 12. 

Fig. 12 

ItiAvrawil 

In the case of pumps with 8- or 10 -pole motors of 22 -50 kW and 

pumps with motors larger than 50 kW, the oil can be changed 
while the pump is standing upright. The screw B is used for the in- 

. dication of the oil level in the oil chamber, see fig. 13. 

Fig. 13 
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Proceed as follows: 

1. Place the pump in such a position that the screw A is pointing 
upwards. 

When slackening the screw A of the oil chamber, note 
that pressure may have built up in the chamber. Do 
not remove the screw until the pressure has been 
fully relieved. 

2. Place a clean container under the pump to collect all the 
drained -off oil. Slacken the screw B pointing to the side and 
observe the oil level. The drained -off quantity of oil indicates 
whether the lower mechanical shaft seal is leaking, which may 
be normal. 

3. Turn the pump or remove the screw C and allow all the oil 'to 
drain from the chamber into the container. Pour an oil sample 
into a glass container and observe the condition of the oil. 
Clear oil can be reused. 
Emulsified oil must be changed and disposed of. 
Note: Used oil must be disposed of in accordance with local 
regulations. 
Low oil level may indicate that the upper mechanical shaft seal 
is defective. Contact an authorized service workshop for fur- 
ther overhaul of the pump and repair, if required. 

4. Fill the oil chamber with oil through the top hole A until the oil 
level reaches the hole B. Replace the O -rings by new rings, in- 
sert the screws and tighten securely. 

Use viscosity grade SAE 10 W 30. 

ONDINA 917 can be used in temperature class T4 
applications only. 

7.2 Inspection and adjustment of impeller clearance 
Adjustment of the impeller clearance is only relevant for 
pumps with channel impellers (S1, S2 and S3 pumps). 
The correct impeller clearance is 0.7 mm ±0.2 mm. The clearance 
should be adjusted if it is worn to 1.2 mm or more. 

The procedures for adjustment of the impeller clearance are dif- 
ferent for pumps in submerged installation (versions 1, 2, 4 and 
5) and pumps in dry installation (versions 3, 6 and 7). 

The various procedures are described in the following sections: 
7.2.2 Adjustment of impeller clearance for pumps without inlet 
funnel in submerged installation, 

7.2.3 Adjustment of impeller clearance for pumps with inlet funnel 
in submerged installation, 

7.2.4 Adjustment of impeller clearance for pumps without slide 
ring in dry installation, 

7.2.5 Adjustment of impeller clearance for pumps with slide ring 
in dry installation, 

7.2.6 Adjustment of impeller clearance of axial pumps. 

7.2.1 Inspection of impeller clearance for pumps 
in submerged installation 

1. Lay the pump flat on a work bench. 
2. Locate the six fixing screws securing the pump housing to the 

motor and the three adjusting screws, see fig. 14. 

3. Check the clearance between impeller and pump housing all 
the way round using a feeler gauge. 

4. Turn the impeller by hand and check at several points, see fig. 
15. 

Fig. 14 
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e 
Adjusting 
screw 

Fixing 
screws 

Fig. 15 

If the impeller clearance needs adjustment, follow one of the pro- 
cedures described below. 

7.2.2 Adjustment of impeller clearance for pumps 
without inlet funnel in submerged installation 

Procedure: 

1. Slacken all fixing screws and adjusting screws between pump 
housing and motor. 

2. Tap on the pump housing at several points using a rubber mal- 
let to loosen the pump housing from the motor. 

3. Close the impeller clearance by tightening three of the fixing 
screws until the impeller touches the pump housing. Do not 
use unnecessary force. 

4. Slacken the fixing screws and open the clearance to 0.7 mm 
±0.2 mm by tightening the three adjusting screws, see fig. 16. 
Check that the clearance is equal all around the suction open- 
ing. 

Fig. 16 

5. Tighten all fixing screws and check that the clearance is still 
equal all around the suction opening. 

7.2.3 Adjustment of impeller clearance for pumps 
with inlet funnel in submerged installation 

Procedure: 

1. Slacken all fixing screws and adjusting screws between pump 
housing and motor. 

2. Tap on the pump housing at several points using a rubber mal- 
let to loosen the pump housing from the motor. 

3. Close the impeller clearance by tightening three of the fixing 
screws until the impeller touches the inlet funnel. Do not use 
unnecessary force. 

4. Slacken the fixing screws and open the clearance to 0.7 mm 
±0.2 mm by tightening the three adjusting screws, see fig. 17. 
Check that the clearance is equal all around the suction open- 
ing. 
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Fig. 17 7.2.6 Adjustment of impeller clearance of axial pumps 

The impeller clearance of a new pump is 0.8 mm and it cannot be 
adjusted. If the impeller clearance is worn to 3 mm or more, the 
propeller and the suction part must be replaced in order to ensure 
the original duty point and efficiency. 

5. Tighten all fixing screws and check that the clearance is still 

equal all around the suction opening. 

7.2.4 Adjustment of impeller clearance for pumps 
without slide ring in dry installation 

The impeller clearance can be adjusted while the pump is 

mounted on the base stand and connected to the pipework, see 

fig. 16. 

Procedure: 

1. Slacken all fixing screws and adjusting screws between pump 
housing and motor. 

2. Tap on the pump housing at several points using a rubber mal- 
let to loosen the pump housing from the motor. 

3. Close the impeller clearance by tightening three of the fixing 
screws until the impeller touches the pump housing. Do not 

use unnecessary force. 

4. Measure the distance X between the shaft seal housing and 
the pump housing at three points using a slide caliper, see fig. 

16. 

5. Slacken the fixing screws and pull the motor 0.7 mm ±0.2 mm 

out by tightening the three adjusting screws and using the dis- 
tance X as reference. 

6. Tighten all fixing screws and check that the distance X at the 

three reference points is equal. 

7.2.5 Adjustment of impeller clearance for pumps 
with slide ring in dry installation 

The impeller clearance can be adjusted while the pump is 

mounted on the base stand and connected to the pipework, see 
fig. 18. 

Procedure: 

1. Slacken all fixing screws (028). 

2. Close the impeller clearance S by tightening the adjusting 
screws (074) evenly. Do not use unnecessary force. 

3. Measure and note the distance "L" between pump housing and 

suction cover at the adjusting screws. Use a slide caliper. 

4. Slacken the adjusting screws (074). 

5. Tighten the fixing screws (028) evenly so that the distance "L" 

measured at the adjusting screws is increased by 0.7 mm 

±0.2 mm. 

6. Tighten the adjusting screws and retighten the fixing screws. 

7. Check the distance "L" and readjust, if necessary. 

Fig. 18 

7.3 Explosion -proof S1, S2, S3 and SV pumps 

Overhauled and repaired explosion -proof motors are marked with 

a repair plate giving the following information: 

The repair symbol R. 

Name or registered trade mark of the repairing workshop. 

Workshop reference number relating to the repair. 

Date of overhaul or repair. 

In the event of subsequent repairs, the existing plate should be 
replaced by a new updated plate and earlier markings are re- 

corded. 

The repairing workshop must keep records of performed over- 
hauls and repairs together with records of all previous overhauls, 
repairs and possible modifications. Copies of the repairing work- 
shop's detailed records should be filed by the owner or operator 
together with the original type certificate of the explosion -proof 
motor in question. 

7.3.1 Motor cable 

Only cables which are approved by the manufacturer and suitable 
for the cable entry as to diameter, number of leads, conductor 
cross section and sheath material may be used for the motor. 

7.3.2 Cable entry 

Only EExd cable entry parts corresponding to the cable diameter 
may be used. The corresponding cable dimension marking is 

stamped on the inlet or the cable entry. 

Secure the cable entry to the motor top cover by tightening the 
screws evenly one by one until the cable entry is lying flat against 
the top cover. 

7.3.3 Spare parts 

Damaged motor parts, such as top cover and cable entry, should 

always be replaced by new and approved parts. Motor parts must 
not be reconditioned by machining, re- tapping, welding, etc. 

7.4 Contaminated pumps 
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. 

8. 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. 

13 
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9. Fault finding chart 

Before attempting to diagnose any fault, make sure that the fuses have been removed or the mains switch has been switched 
off. It must be ensured that the electricity supply cannot be accidentally switched on. All rotating parts must have stopped 
moving. 

The safety instructions in section 2. Safety must be read and observed. 

Fault Cause Remedy 

1. Pump does not start or 
stops without visible 
cause. 

a) No electricity supply. Check electricity supply and fuses. Start the pump 
manually and check contactor operation. 

2. Pump does not start or 
stops. The control panel of 
the controller indicates 
that the motor starter or 
protection equipment has 
tripped out. 

a) Missing phase. Check electricity supply and fuses. 

b) Pump momentarily overloaded. If the fault does not disappear automatically, find 
the cause. 

c) Impeller blocked by impurities. Check impeller and clean as required. 

d) Motor starter not set correctly. Check and set as required according to rated cur- 
rent. 

e) Thermal switches tripped out. Insufficient 
motor cooling. 

Allow the motor to cool. Ensure adequate cooling 
by lowering the pump into the liquid, versions 1 and 
4. 

f) Moisture switch in motor tripped out. Contact authorized service workshop. 
g) Motor cable defective. Check for visual damages. Contact authorized 

service workshop. 

h) Fluctuating voltage. Check voltage. Permissible deviation is ±5 %. 
3. Pump runs but does not 

deliver the rated flow. 
a) Wrong direction of rotation. Check the direction of rotation and possibly inter - 

change two phases to the motor. 

b) Impeller loose or worn. Check impeller and adjust as required. 

c) Pump or pipework blocked by impurities. Check pump and pipework and clean as required. 
d) Pump head too high. Check by measuring the pressure and reinstall dis- 

charge pipe or install new pump. 

e) Valves closed or blocked. 
Non -return valve not operating. 

Check valve position and clean as required. 

f) Air in pump or suction pipe. Vent the pump and suction pipe. Increase the stop 
level in the pit or reinstall suction pipe. 

g) Pumped liquid too dense. Dilute the liquid or change the process. 

h) Pump not properly connected to auto -cou- 
piing. 

Pump down the liquid level in pit. Lift out the pump 
and relocate the pump on the auto -coupling. 

i) Leakage in pipework. Check pipework for leaks and make tight as re- 
quired. 

j) Pump pit flushing system inadvertently acti- 
vated. 

Check function and repair as required. 

4. Pump starts, but stops im- 
mediately. 

a) Clogged pump causes motor starter to trip 
out. 

Check pump and clean as required. 

b) Overheated motor causes thermal switches 
to trip out. 

Allow pump to cool. Check for cause as above. 

c) Level switch out of adjustment or defective. Clean or set level switch or replace as required. 
5. Pump vibrating or emitting 

excessive noise. 
a) Pump partly choked by impurities. Check pump and clean as required. 

b) Wrong direction of rotation. Check the direction of rotation and possibly inter- 
change two phases to the motor. 

c) Pump operates outside specified operating 
range. 

Check operating conditions. 

d) Pump defective. Check pump for damages. Repair the pump or con- 
tact an authorized workshop, if necessary. 

e) Pump not properly connected to auto -cou- 
piing. 

Pump down the liquid level in pit. Lift out the pump 
and relocate the pump on the auto -coupling. 

f) Pump cavitates. Check pump for partial suction blockage and clean 
as required. Check duty point and adjust as re- 
quired. 

g) Base stand, auto -coupling, ring stand or 
guide rails not installed correctly. 

Check installation and tighten bolts where neces- 
sary. 

6. Oil watery or emulsified. a) Lower mechanical seal leaking. Contact authorized service workshop. 
7. Low oil level. a) Upper mechanical seal leaking. Contact authorized 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 "Sicherheitshinwei - 
se" aufgeführten, allgemeinen Sicherheitshinweise zu beachten, 
sondern auch die unter den anderen Abschnitten eingefügten, 
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. 

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

Achtung 

Hinweis 

Dieses Symbol finden Sie bei Sicherheltshinwel- 
sen, die nur für explosionsgeschützte Pumpen 
gelten. 

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 werden. 

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 -, Inspek- 
tions- 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 7. 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. 
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1.9 Unzulässige Betriebsweisen 
Die Betriebssicherheit der gelieferten Anlage ist nur bei bestim- 
mungsgemäßer Verwendung entsprechend Abschnitt 2.1 Ver- 
wendungszweck der Montage- und Betriebsanleitung gewähr- 
leistet. Die in den technischen Daten angegebenen Grenzwerte 
dürfen auf keinen Fall überschritten werden. 

2. Allgemeine Beschreibung 
Diese Montage- und Betriebsanleitung bezieht sich auf GRUND - 
FOS Abwasser- Tauchmotorpumpen der Baureihen S1, S2, S3, 
SA und SV mit Motorgrößen von 7,5 bis 155 kW. 

Weiterhin enthält die Anleitung Anweisungen für die explosions- 
geschützten Pumpen. 

2.1 Verwendungszweck 
Die Pumpen S1, S2, S3, SA und SV sind für die Förderung von 
Abwasser aus vielen verschiedenen kommunalen, privaten und 
industriellen Anlagen einsetzbar. 

Abhängig von der Bauweise sind die Pumpen sowohl für Naßauf- 
stellung als auch für Trockenaufstellung geeignet. 

Max. Partikelgröße: 145 mm. 

2.1.1 Explosionsgefährdete Umgebung 

In explosionsgefährdeter Umgebung sind explosionsgeschützte 
51, S2, S3 und SV Pumpen einzusetzen. Siehe Abschnitt 2.5.1 
Ex- Zertifizierung und Klassifikation und 8.3 Explosionsgeschützte 
SI, S2, S3 und SV Pumpen. 

Die Explosionsschutzklasse der Pumpen ist 
EEx duIB T3 oder EEx duIB T4. Die Installation muß 
in jedem Einzelfall von den örtlichen Feuer - 
schutzbehörden zugelassen werden. 

Achtung 

2.2 Betriebsbedingungen 

2.2.1 pH -Wert 

Alle Pumpen eignen sich zur Förderung von Medien mit einem 
pH -Wert zwischen 4 und 10. 

2.2.2 Medientemperatur 

0 °C bis +40 °C. 

2.2.3 Umgebungstemperatur 

-20 °C bis +40 °C. 

2.2.4 Dichte und Zähigkeit des Fördermediums 
Max. Dichte: 1000 kg /m3. 

Max. kinematische Zähigkeit: 1 mm2 /s (1 cSt). 

Falls eine Flüssigkeit mit einer von den obigen 
Werten abweichenden Dichte und /oder Zähigkeit 
gefördert werden soll, ist wegen der Änderung 
der hydraulischen Leistung auf die dann erforder- 
liche Motorleistung zu achten. 

Hinweis 

16 

2.2.5 Niveau des Fördermediums 

Bei Naßaufstellung muß das niedrigste Ausschaltniveau immer 
über dem Pumpengehäuse liegen. 

Die Pumpe muß immer mit dem Fördermedium 
aufgefüllt sein. 
Ein zusätzlicher Schwimmerschalter muß einge- 
baut werden, der die Pumpe abschaltet, falls der 
Ausschaltschwimmer nicht funktioniert. 

Um bei Betrieb eine ausreichende Kühlung des Motors sicherzu- 
stellen, sollten die folgenden Mindestanforderungen bèfolgt wer- 
den: 

Ausführung 1 und 4: 
Die Pumpe muß bis zur Mitte des Motors im Fördermedium 
eingetaucht sein. 

Ausführung 2 und 5: 
Die Pumpe muß bis über dem Pumpengehäuse im Förderme- 
dium eingetaucht sein. 

Ausführung 3 und 6: 
Keine besonderen Anforderungen. 

Ausführung 7: 
Die Pumpe muß bis mindestens 350 mm über dem Pumpen - 
Einlaufstutzen eingetaucht sein, siehe Abb. 7. 

2.2.6 Betriebsart 

Die Pumpen sind für Dauerbetrieb oder für intermittierenden Be- 
trieb ausgelegt. Die maximale Anzahl Schaltungen je Stunde geht 
aus der Tabelle hervor: 

Motorgröße Schaltungen je Stunde 

7,5 - 21,0 kW, 2- und 4 -pòlig 20 

15,0 kW, 12 -polig 
16,0 kW, 6 -polig 
22,0 - 155 kW 

15 

2.2.7 Schutzart 

IEC IP 68. 

2.3 Schalldruckpegel 
Der Schalldruckpegel der Pumpe liegt unter den Grenzwerten, 
die in der EG- Richtlinie 98/37/EG für Maschinen angeführt sind. 
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2.4 Typenschlüssel 
Alle Pumpen der Baureihen 51, S2, S3, SA und SV, die in dieser Anleitung beschrieben sind, sind durch ihren Typencode gekennzeich- 
net, der in der Auftragsbestätigung sowie in der mit den Pumpen gelieferten Dokumentation angeführt ist. Der Code besteht aus 14 Ele- 

menten. Siehe Tabelle. 

Es ist zu beachten, daß die Pumpentypen, die in dieser Anleitung beschrieben sind, nicht unbedingt in allen Varianten erhältlich sind. Die 

grauen Elemente gehen aus dem Pumpen -Leistungsschild hervor. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 7 8 9 10 11 12 13. 14 

Element Beschreibung 

1. Pumpentyp S GRUNDFOS Abwasser- Tauchmotorpumpen, Typ S 

2. Laufradtyp 1 Einkanalig 
2 Zweikanalig 
3 Dreikanalig 
V SuperVortex 
A Axial 

3. Motorspezifikation [ ] Standard, nicht zertifiziert 
X Explosionsgeschützter Motor 
A In Übereinstimmung mit der ATEX- Richtlinie 

4. Motorleistung Motorleistung in kW 

5. Motorpolzahl Motordrehzahl bei: 

50 Hz 60 Hz 
min -1 min -1 

2 2 -polig 3000 3600 
4 4 -polig 1500 1800 
6 6 -polig 1000 1200 
8 8 -polig 750 900 
10 10 -polig 600 720 

12 12 -polig 500 600 

6. Pumpengeneration [ ] 1. Generation 
A 2. Generation 
B 3. Generation, usw. 

Der Generationscode unterscheidet zwischen unterschiedlicher Pumpenhydraulik bei gleicher 
Motorleistung. 

7. Förderhöhe [ ] Keine Klassifikation 

E Extraniedrig 
L Niedrig 
M Mittel 
H Hoch 

S Superhoch 

B. Installationsausführung 1 Naßaufstellung mit automatischer Kupplung 
2 Naßaufstellung mit automatischer Kupplung. Pumpe mit Kühlmantel. 
3 Vertikale Trockenaufstellung mit Pumpenfuß. Pumpe mit Kühlmantel. 

4 Naßaufstellung, transportabel 
5 Naßaufstellung, transportabel. Pumpe mit Kühlmantel. 

6 Horizontale Trockenaufstellung mit Pumpenfuß und Beschlag. Pumpe mit Kühlmantel. 

7 Naßaufstellung, vertikale Rohrinstallation 

9. Austauschbarkeit Der Buchstabe (A, B, C...) bezeichnet die Austauschbarkeit der Komponenten zwischen sonst 
gleichen Pumpen. Pumpen mit gleichen Buchstaben oder keinem Buchstaben haben volle Aus- 
tauschbarkeit aller Teile. Die Teile gehen aus einem gemeinsamen Ersatzteilkatalog hervor. 

10. Anzahl der Phasen [ ] Dreiphasig 

11. Frequenz 5 50 Hz 

6 60 Hz 

12. Spannung und Anlauf 50 Hz 60 Hz 

01 400 V, Direktanlauf 01 460 V, Direktanlauf 

11 400 V, Stern /Dreieck 11 460 V, Stern /Dreieck 
02 230 V, Direktanlauf 03 500 V, Direktanlauf 
12 230 V, Stern /Dreieck 13 . 500 V, Stern /Dreieck 
03 415 V, Direktanlauf 05 380 V, Direktanlauf 

13 415 V, Stern /Dreieck 15 380 V, Stern /Dreieck 
04 500 V, Direktanlauf 07 220 V, Direktanlauf 
14 500 V, Stern /Dreieck 17 220 V, Stern /Dreieck 
06 690 V, Direktanlauf 

13. Sonderausführungen U Flansche nach ANSI -Spezifikationen 
14. Nicht -Standardteile Z Siehe Auftragsbestätigung für weitere Informationen. 

17 
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2.5 Leistungsschilder Abb. 2 

Alle Pumpen können auf Grund des Leistungsschildes am Motor- 
deckel identifiziert werden, siehe Abb. 1. Falls das Leistungs- 
schild verloren geht oder beschädigt ist, läßt sich die Pumpe mit 
Hilfe der Seriennummer identifizieren. Diese Nummer ist unter 
dem Leistungsschild im Grauguß geprägt. 

Abb. 1 
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1 Typenbezeichnung 

2 SAP -Code 

3 Seriennummer 

4 Max. Medientemperatur 

5 Maximale Förderhöhe 

6 Maximaler Förderstrom 

7 Maximale Eintauchtiefe 

8 Schutzart 

9 Anzahl der Phasen 

10 Frequenz 

11 Bemessungsdrehzahl 

12 Spannung /Strom, Dreieck -Schaltung 

13 Spannung /Strom, Stern -Schaltung 

14 Leistungsaufnahme 

15 Wellenleistung 

16 Leistungsfaktor 

17 Wärmeklasse 

18 Produktionscode, Jahr /Woche 

19 Gewicht der Pumpe 

2.5.1 Ex- Zertifizlerung und Klassifikation 

Die explosionsgeschützten Tauchmotorpumpen sind durch 
Baseefa (2001) Ltd. in Übereinstimmung mit den grundlegenden 
Sicherheits- und Gesundheitsanforderungen an die Konstruktion 
der Geräte zum Einsatz in explosionsfähigen Atmosphären nach 
der EG- Richtlinie 94/9/EG (ATEX), Anhang Il, zertifiziert worden. 

Die zertifizierten Pumpen (Ex- Pumpen) sind mit einem Zertifizie- 
rungsschild versehen, das an der sichtbaren Stelle neben dem 
Leistungsschild befestigt ist. 

Abb. 2 zeigt die Zertifizierungsschilder der Pumpen mit Motoren, 
die nach den Temperaturklassen T3 und T4 klassifiziert sind. 
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Das Zertifizierungsschild enthält folgende Informationen: 

CE 

1180 

® 
I I 

2 

G 

EEx 

d 

IIB 

T3 

T4 

c 

Baseefa 

No. 

PC 

CE- Kennzeichnung. 

Kennnummer der benannten Stelle. 

Ex- Symbol der EU. 

Gerätegruppe (II = außer Minen). 

Gerätekategorie (hoher Schutz). 

Typ der explosionsfähigen Atmosphäre. 

Motor nach europäischer Norm explosionsgeschützt. 

Motor druckfest gekapselt. 

Gas -Gruppe. 

Maximale Oberflächentemperatur des Motors 200 °C. 

Maximale Oberflächentemperatur des Motors 135 °C. 

Konstruktionssicherheit. 

Zertifikatnummer. 

HA. 

Produktionscode. 

3. Besondere Sicherheitshinweise 

In Sammelschächten muß der Einbau aller Pum- 
pen von speziell instruiertem Personal ausgeführt 
werden. 

Es dürfen sich keine Personen im Einbaubereich 
befinden, falls eine explosionsfähige Atmosphäre 
vorhanden ist. 

Aus Sicherheitsgründen müssen alle Arbeiten im Naßbereich von 
einem Sicherheitsbeauftragten, der sich außerhalb des gefährde- 
ten Bereiches befindet, überwacht werden. 

Schächte für Abwasser- Tauchmotorpumpen können Abwasser 
mit giftigen und /oder gesundheitsschädlichen Substanzen enthal- 
ten. Daher sind empfohlene Schutzeinrichtungen zu verwenden 
sowie Schutzkleidung zu tragen. Bei allen Arbeiten an der Pumpe 
oder am Einsatzort müssen die geltenden Hygienevorschriften 
unbedingt befolgt werden. 

4. Transport und Lagerung 
Die Pumpe wird werksseitig in einer zweckmäßigen Verpackung 
geliefert, in der sie bis zur Montage bleiben sollte. 

Es ist sicherzustellen, daß die Pumpe nicht rollen oder umkippen 
kann. 

Die Hebeausrüstung muß für diesen Zweck ausgelegt sein und 
muß auf Schäden überprüft werden, bevor die Pumpe angehoben 
wird. Die auf der Hebeausrüstung angeführten Daten dürfen un- 
ter keinen Umständen überschritten werden. Das Pumpenge- 
wicht ist auf dem Leistungsschild angegeben. 

Die Pumpe ist immer am Transportbügel oder mit 
Gabelstapler, nie am Motorkabel oder am 
Schlauch bzw. Rohr, zu heben. 
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Achtung 

Die Kabelschutzkappe darf nicht vor dem elektri- 
schen Anschluß vom freien Anschlußkabelende 
entfernt werden. Das Kabelende darf nie Wasser 
oder Feuchtigkeit ausgesetzt werden, egal ob es 
geschützt oder ungeschützt ist. Nichtbeachtung 
kann zur Beschädigung des Motors führen. 

Bei längerer Lagerung ist die Pumpe gegen Feuchtigkeit und 
Wärme zu schützen. 

Lagertemperatur: -30 °C bis +60 °C. 

Nach längerem Stillstand ist die Pumpe zu überprüfen, bevor sie 
in Betrieb gesetzt wird. Freigängigkeit durch manuelles Drehen 
des Laufrades überprüfen. Besonders auf den Zustand der Wel- 
lenabdichtungen und der Kabeleinführung achten. 

5. Montage 
Jede Pumpe wird mit einem zusätzlichen Leistungsschild gelie- 
fert, das am Montageort befestigt werden sollte. 

Alle Sicherheitsvorschriften müssen am Montageort befolgt wer- 
den, z.B. Lüfter zur Einbringung von Frischluft in Schächten. 

Niemals Ihre Hände oder Werkzeuge in die Saug- 
oder Drucköffnung der Pumpe stecken, wenn sie 
bereits an die Versorgungsspannung angeschlos- 
sen ist. Es muß zuerst sichergestellt werden, daß 
die Versorgungsspannung durch Entfernung der 
Sicherungen oder durch Abschaltung des Netz- 
schalters abgeschaltet ist und daß sie nicht ver- 
sehentlich wieder eingeschaltet werden kann. 

Vor der Montage den Ölstand in der Ölsperrkammer prüfen, siehe 
Abschnitt 8.1 Ölüberprüfung und Ölwechsel. 

Die Tauchmotorpumpen S1, S2, S3, SA und SV sind abhängig 
von Ausführung für verschiedene Installationstypen ausgelegt. 

Die Abbildungen 3 bis 7 zeigen die vorhandenen Ausführungen. 

Abb. 3 

Ausführung 1 und 2: 
Naßaufstellung mit automatischer Kupplung 

0 o, o, o, o, o, 
o, o o, o, o, o.°°0. 

Feste Installation im Pumpenschacht. Die Pumpe kann 
leicht mit Hilfe der Führungsrohre abgesenkt und wieder 
angehoben werden. 
Der Flüssigkeitsstand läßt sich für Ausführung 2 niedriger 
als für Ausführung 1 einstellen. 

o, 

Abb. 4 

Ausführung 3: 
Vertikale Trockenaufstellung mit Pumpenfuß 

o, o, o, o, 
o o, o, 0, o 

Feste Installation im Pumpenraum. Die Pumpe ist mit Hilfe 
von Anschlußflanschen an den Saug- und Druckleitungen 
befestigt. Pumpen mit DN 500 oder DN 600 Flansch sind 
auf ein Betonfundament zu stellen (siehe Abbildung oben 
rechts). 

o_ 
0 

Abb. 5 

Ausführung 4 und 5: 
Naßaufstellung, transportabel 

Für transportablen Einsatz im Pumpenschacht oder für zeit- 
weiligen Einbau. 
Der Flüssigkeitsstand läßt sich für Ausführung 5 niedriger 
als für Ausführung 4 einstellen. 

Abb. 6 

Ausführung 6: 
Horizontale Trockenaufstellung 
mit Pumpenfuß und Beschlag 

00 00 o, -V- o, 0, o, S o0 o, o, 
o, o, o, o, o, o, o, o, 

Feste Installation im Pumpenraum. Die Pumpe ist mit Hilfe 
von Anschlußflanschen an den Saug- und Druckleitungen 
befestigt. 
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Abb. 7 

Ausführung 7: 
Vertikale Rohrinstallation 

Vertikale Installation in Stahlrohr oder Betonschacht. 

5.1 Naßaufstellung mit automatischer Kupplung 
Bei fester Installation kann die Pumpe auf einer stationären, auto- 
matischen Kupplung montiert werden. Sie läßt sich dann ganz 
oder teilweise im Fördermedium eingetaucht verwenden. 

1. An den Innenrand der Schachtöffnung Befestigungslöcher für 
die Rohrkonsole und Führungsrohre bohren. Die Konsole mit 
zwei Schrauben hilfsweise befestigen. 

2. Den Fuß der automatischen Kupplung auf dem Schachtboden 
anbringen. Mit Senklot die korrekte Position ermitteln. Die au- 
tomatische Kupplung mit Expansionsbolzen am Schachtbo- 
den befestigen. Bei einem unebenen Boden ist die automati- 
sche Kupplung so zu unterstützen, daß sie beim Anspannen 
in der Waage bleibt. 

3. Druckleitung nach bekannten Montagegrundsätzen span- 
nungsfrei montieren. 

4. Die Führungsrohre in die Ringe am unteren Teil der automati- 
schen Kupplung einstecken und die Rohrlänge der Konsole 
oben im Schacht genau anpassen. 

5. Die hilfsweise angebrachte Konsole entfernen und die Expan- 
sionszapfen in die Führungsrohre einsetzen. Die Konsole 
endgültig an der Schachtwand befestigen. Die Bolzen in den 
Expansionszapfen fest anziehen. 

6. Steine, Schutt etc. aus dem Schacht entfernen, bevor die 
Pumpe abgesenkt wird. 

7. Die Führungsklaue auf die Pumpe montieren. 

B. Die Führungsklaue zwischen den Führungsrohren anbringen 
und die Pumpe mit Hilfe einer am Transportbügel befestigten 
Kette in den Schacht absenken. Wenn die Pumpe den Fuß 
der automatischen Kupplung erreicht, dichtet sie selbsttätig 
zur Druckleitung ab. 

9. Die Kette an einem geeigneten Haken in der Nähe der 
Schachtöffnung so befestigen, daß sie unter keinen Umstän- 
den mit dem Pumpengehäuse in Berührung kommt. 

10. Die Motorkabellänge anpassen, indem das Kabel auf einer 
Zugentlastung so aufgewickelt wird, daß es während des Be- 
triebes nicht beschädigt wird. Die Kabelentlastung auf einem 
geeigneten Haken oben im Schacht befestigen. Dafür Sorge 
tragen, daß die Kabel nicht abgeknickt bzw. verklemmt wer- 
den. 

11. Motorkabel und Überwachungskabel (falls vorhanden) an- 
schließen. 

Das Kabelende darf nicht ins Wasser eingetaucht 
werden, da sonst Wasser durch das Kabel in den 
Motor eindringen kann. 

Achtung 

20 

5.2 Trockenaufstellung 
Bei fester Trockenaufstellung wird die Pumpe in einem Pumpen- 
raum aufgestellt. 

Der Pumpenmotor ist überflutbar. 

1. Befestigungslöcher im Betonboden /Betonfundament markie- 
ren und bohren. 

2. Beschläge oder Pumpenfuß auf die Pumpe montieren. 

3. Pumpe mit Expansionsbolzen befestigen. 

4. Prüfen, ob die Pumpe vertikal /horizontal steht. 

Um die Servicearbeiten zu erleichtern, empfiehlt es sich, Ab- 
sperrventile vor und hinter der Pumpe zu montieren. 

5. Saug- und Druckleitungen sowie Absperrventile (falls vorhan- 
den) montieren. Es ist sicherzustellen, daß die Rohrleitungs- 
kräfte die Funktion der Pumpe nicht beeinträchtigen können. 

6. Die Motorkabellänge anpassen, indem das Kabel auf einer 
Zugentlastung so aufgewickelt wird, daß es während des Be- 
triebes nicht beschädigt wird. Die Kabelentlastung auf einem 
geeigneten Haken befestigen. Dafür Sorge tragen, daß die Ka- 
bel nicht abgeknickt bzw. verklemmt werden. 

7. Motorkabel und Überwachungskabel (falls vorhanden) an- 
schließen. 

Bei horizontalen Ausführungen empfiehlt es sich, 
ein Reduzierstück zwischen Saugleitung und 
Pumpe zu verwenden. Dieses Reduzierstück muß 
exzentrisch sein. Es muß so montiert werden, daß 
die gerade Kante nach oben zeigt. Dadurch wer- 
den Luftansammlungen in der Saugleitung und 
evtl. daraus folgende Betriebsstörungen verhin- 
dert. 

Hinweis 

Abb. 8 

0,2 m 

o. 

o o. 
o ° . 

Exzentrisches Reduzierstück 

5.3 Naßaufstellung, transportabel 
1. Den Bodenstützring am Pumpen -Saugflansch montieren. 

2. Ein 90° -Bogen am Pumpen- Druckstutzen montieren und 
Saug- und Druckleitung anschließen. 

Wird ein Schlauch verwendet, ist sicherzustellen, daß dieser 
keine Knickstellen aufweist und daß der Innenquerschnitt dem 
Pumpen- Druckstutzen angepaßt ist. 

3. Die Pumpe mit Hilfe einer am Transportbügel befestigten Kette 
in das Fördermedium eintauchen. Es empfiehlt sich, die 
Pumpe auf eine ebene, feste Unterlage zu stellen. Es muß si- 
chergestellt werden, daß die Pumpe an der Kette und nicht 
am Kabel hängt: 

4. Die Kette an einem geeigneten Haken in der Nähe der 
Schachtöffnung so befestigen, daß sie unter keinen Umstän- 
den mit dem Pumpengehäuse in Berührung kommt. 

5. Die Motorkabellänge anpassen, indem das Kabel auf einer 
Zugentlastung so aufgewickelt wird, daß es während des Be- 
triebes nicht beschädigt wird. Die Kabelentlastung auf einem 
geeigneten Haken befestigen. Dafür Sorge tragen, daß die Ka- 
bel nicht abgeknickt bzw. verklemmt werden. 

6. Motorkabel und Überwachungskabel (falls vorhanden) an- 
schließen. 
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5.4 Vertikale Rohrinstallation 
1. Den mitgelieferten Bodenstützring am unteren Ende des 

Steigrohres anschweißen oder am unteren Ende des Beton- 
schachtes einbetonieren. 

2. Eine Kette am Transportbügel der Pumpe befestigen und das 
Anschlußkabel entrollen. 

3. Wenn der Bodenstützring korrekt angebracht ist, die Pumpe in 

den Pumpenschacht absenken. Es ist sicherzustellen, daß die 
O- Ringdichtung in die Ausfalzung an der Außenseite des Pum- 
pengehäuses einrastet. Drei Zapfen am Bodenstützring führen 
die Pumpe in die richtige Position und verhindern, daß die 
Pumpe sich während des Betriebes dreht. 

4. Die Kette an einem geeigneten Haken in der Nähe der 
Schachtöffnung so befestigen, daß sie unter keinen Umstän- 
den mit dem Pumpengehäuse in Berührung kommt. 

5. Die Motorkabellänge anpassen, indem das Kabel auf einer 
Zugentlastung so aufgewickelt wird, daß es während des Be- 
triebes nicht beschädigt wird. Die Kabelentlastung auf einem 
geeigneten Haken oben im Schacht befestigen. Dafür Sorge 
tragen, daß die Kabel nicht abgeknickt bzw. verklemmt wer- 
den. 

6. Motorkabel und Überwachungskabel (falls vorhanden) an- 
schließen. 

5.5 Pumpen- Steuergerät 
Für die Pumpen S1, S2, S3, SA und SV ist ein separates 
GRUNDFOS Pumpen- Steuergerät für Niveausteuerung als Zube- 
hör lieferbar: 

Typ LC für Ein -Pumpen -Anlagen bzw. 

Typ LCD für Zwei -Pumpen -Anlagen. 

Abhängig von der Anwendung können verschiedene Typen von 
Niveauregelungsausrüstung verwendet werden. 

Das Steuergerät LC ist mit zwei oder drei Schwimmerschaltern 
ausgestattet. Zwei für das Ein- bzw. Ausschalten der Pumpe. Der 
dritte, wahlweise erhältliche Schwimmerschalter dient als Hoch- 
wasseralarm. 

Das Steuergerät LCD ist mit drei oder vier Schwimmerschaltern 
ausgestattet: Einer für das gemeinsame Ausschalten und zwei für 
das Einschalten der Pumpen. Der vierte, wahlweise erhältliche 
Schwimmerschalter dient als Hochwasseralarm. 

Beim Einbau der Schwimmerschalter sind folgende Punkte zu be- 

achten: 

1. Um das Luftansaugen der Pumpe und Vibrationen in einge- 
tauchten Pumpen zu vermeiden, muß der Ausschaltschwim - 
mer so montiert werden, daß die Pumpe ausgeschaltet wird, 
bevor der Flüssigkeitsstand die Oberkante des Pumpengehäu- 
ses unterschreitet. 
Bei Trockenaufstellung gilt die Hauptregel, daß das niedrigste 
Ausschaltniveau sich mindestens 20 cm über der Öffnung der 
Saugleitung befinden muß, siehe Abb. B. 

2. Den Einschaltschwimmer so montieren, daß die Pumpe bei 
dem gewünschten Niveau eingeschaltet wird; und zwar bevor 
der Flüssigkeitsstand die untere Zulaufleitung zum Schacht er- 
reicht. 

3. Ein etwaiger Hochwasseralarmschwimmer soll etwa 10 cm 
über dem Einschaltschwimmer montiert werden, jedoch so, 

daß immer ein Alarm ausgelöst wird, bevor der Flüssigkeits- 
stand die Zulaufleitung zum Schacht erreicht. 

Das Pumpen- Steuergerät darf nicht in explosi- 
onsgefährdeter Umgebung montiert werden. 

Pumpen, die in explosionsgefährdeter Umgebung 
eingebaut sind, müssen unbedingt mit dem För- 
dermedium aufgefüllt sein. 

Ein zusätzlicher Schwimmerschalter muß einge- 
baut werden, der die Pumpe abschaltet, falls der 
Ausschaltschwimmer nicht funktioniert. 

Achtung 

5.6 Thermoschalter 
Drei Bimetall -Thermoschalter sind in den Statorwicklungen einge- 
baut. Ein Kontakt öffnet bei Übertemperatur, d.h. 150 °C. 

Die Thermoschalter müssen mit 12 -230 VAC Netzspannung ver- 
sorgt werden. 

Die Thermoschalter sind mit dem Überwachungskabel verbun- 
den, siehe Abschnitt 6. Elektrischer Anschluß, und müssen an 
den Sicherheitskreis des separaten Pumpen- Steuergerätes an- 
geschlossen werden. 

Das Motorschutzrelais des Pumpen- Steuergerä- 
tes muß einen Kreis umfassen, der die Versor- 
gungsspannung automatisch abschaltet, falls der 
Schutzkreis der Pumpe geöffnet wird. 

Achtung 

Der Installateur bzw. der Benutzer muß dafür sor- 
gen, daß ein automatischer Schalter so eingebaut 
wird, daß er die Versorgungsspannung abschal- 
tet, falls die Thermoschalter oder Feuchtigkeits- 
schalter nicht funktionieren. 

5.7 Feuchtigkeitsschalter 
Nichtexplosionsgeschützte Pumpen haben einen Feuchtig- 
keitsschalter, der in der Kammer unter dem Motordeckel montiert 
ist. 

Explosionsgeschützte Pumpen haben zwei Feuchtigkeitsschal - 
ter, die in Serie geschaltet sind. Die beiden Schalter sind in der 
Kammer unter dem Motordeckel montiert. 

Der Feuchtigkeitsschalter besitzt keine automatische Rückstel- 
lung und muß daher nach Gebrauch ausgewechselt werden. 

Die Feuchtigkeitsschalter und die Thermoschalter sind in Serie 
verbunden und an das Überwachungskabel angeschlossen, 
siehe Abschnitt 6. Elektrischer Anschluß, und müssen an den Si- 
cherheitskreis des separaten Pumpen- Steuergerätes ange- 
schlossen werden. 

Das Motorschutzrelais des Pumpen- Steuergerä- 
tes muß einen Kreis umfassen, der die Versor- 
gungsspannung automatisch abschaltet, falls der 
Schutzkreis der Pumpe geöffnet wird. 

Achtung 

5.8 Thermistoren 
Thermistoren sind als Zubehör erhältlich. 

Sie sind für die Überwachung von der Lager- und Statortempera- 
tur statt Thermoschalter einsetzbar und müssen an das Thermi- 
storrelais im Schaltschrank angeschlossen werden. 

Folgende Grenztemperaturen werden verwendet: 

90 °C - Alarm wegen Lagertemperatur. 

130 °C - Pumpenausschaltung wegen hoher Lagertemperatur. 

150 °C - Pumpenausschaltung wegen hoher Statortemperatur. 

Bei Raumtemperatur beträgt der Thermistorwiderstand ca. 
100 O. 

Überwachung der Lagertemperatur Ist bei explo- 
sionsgeschützten Pumpen nicht möglich. 

5.8.1 Überprüfung nach dem Einbau der Pumpe 

1. Mit Hilfe eines Multimeters ist zu prüfen, ob der Widerstand im 

Kreis niedriger als 150 S2I Thermistor ist. 

2. Die Isolierung zwischen Meßkreis und Statorgehäuse eben- 
falls mit einem Multimeter überprüfen. Der Meßwert muß im 
oberen Bereich oo liegen. 

3. Die gleichen Messungen am Ende des Anschlußkabels vor- 
nehmen. 

5.9 Pt100 Temperatursensor 
Der Pt100 Temperatursensor ist als Zubehör erhältlich. 

Dieser wird primär für die Überwachung der Lagertemperatur ein- 
gesetzt, er kann aber auch im Stator verwendet werden. 

Der Sensorwiderstand ist 

100 S2 bei 0 °C, 

138,5 S2 bei 100 °C und 

ca. 108 S2 bei Raumtemperatur. 
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Der Pt100 ist bei explosionsgeschützten Pumpen 
nicht erhältlich. 

5.9.1 Überprüfung nach dem Einbau der Pumpe 

1. Mit Hilfe eines Multimeters ist zu prüfen, ob der Widerstand bei 
Raumtemperatur ca. 108 S2 beträgt. 

2. Die Isolierung zwischen Meßkreis und Statorgehäuse eben- 
falls mit einem Multimeter überprüfen. Der Meßwert muß im 
oberen Bereich co liegen. 

3. Die gleichen Messungen am Ende des Anschlußkabels vor- 
nehmen. 

4. Während der Überprüfung der Pumpe muß der Pt100 Sensor 
an eine Aufzeichnungsvorrichtung angeschlossen sein. 

5.10 OCT1 Wasser- in -Öl- Sensor 
Der OCT1 Wasser- in -Öl- Sensor ist als Zubehör erhältlich. 

Der Sensor mißt den Wasserinhalt in der Ölsperrkammer. 

Der Sensor besteht aus einem Plattenkondensator, der im Öl ein- 
getaucht ist und den elektronischen Kreislauf mißt, indem er ein 
4 -20 mA proportionales Stromsignal sendet. Der OCT1 Sensor ist 
wie in Abb. 9 gezeigt anzuschließen. 

5.10.1 Montage des OCT1 Sensors 

Der OCT1 Sensor wird statt der Ölschraube in die Einfüllöffnung 
der Ölsperrkammer montiert. 

1. Die Ölschraube entfernen. 

2. Den Sensor in die Öleinfüllöffnung einschieben. 
3. 

4. 

Den Sensor bis zu einer passenden Tiefe in die Ölsperrkam- 
mer einschieben, ohne daß er die beweglichen Teile berührt, 
aber so tief, daß der Sensor vollständig im Öl eingetaucht ist. 
Die empfohlenen Einstecktiefen für die verschiedenen Pum- 
pen gehen aus der nachstehenden Tabelle hervor. 

Die Buchse in das Gewinde für die Ölschraube einschrauben. 

Nach Ölwechsel muß der OCT1 Sensor vor der 
Wiedermontage mit Terpentin gereinigt werden. 

Hinweis 

Abb. 9 

l 
D 

L 

OCT1 

1 (+) 

o 
2 (-) 

U = 30 VDC max 

R = (U - 9 V)/20 mA max 

Motorgröße 
Einstecktiefen 

L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2-, 4- und 6-polig 

90 

15 kW, 12-polig 
20 - 28 kW, 8-polig 
20 - 50 kW, 4-polig 

110 

22 - 35 kW, 10-polig 
35 - 50 kW, 8-polig 
58 - 155 kW 

140 

22 

Technische Spezifikationen 

Meßbereich 20 -100 pF. 

Sensorkapazitanz in Luft 9 pF. 

Meßbereich für Wasser- 
inhalt 0-60% entsprechend 4 -20 mA. 

Temperaturbereich 0 -70 °C. 

Versorgungsspannung 0 -30 VDC max. 23 mA. 

Werkstoff, Anschlußkabel Polyurethan. 

Ex- Zulassung 

EEx ia IIB T4, Ui = 34 V, li = 

100 m, Ci = 220 nF, Li < 1 uH. 
In explosionsgefährdeter Um- 
gebung muß der Sensor über 
einen zugelassenen Exi -Sepa- 
rator angeschlossen werden. 

6. Elektrischer Anschluß 
Der elektrische Anschluß muß in Übereinstimmung mit den örtli- 
chen Vorschriften des EVU bzw. VDE vorgenommen werden. 

Die Netzspannung und die Frequenz sind dem Leistungsschild 
der Pumpe zu entnehmen. 

Die Spannungstoleranz beträgt ±5% der Bemessungsspannung. 

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

Die Pumpe muß bauseits abgesichert werden und 
sollte an einen externen Netzschalter angeschlos- 
sen werden. Der Schalter muß eine Kontaktöff- 
nung von mindestens 3 mm je Pol haben. 

Die Pumpe muß an ein Motorschutzrelais angeschlossen werden. 

Der Anschluß bei Direktanlauf bzw. Stern -Dreieck -Anlauf geht 
aus den Abbildungen 10 bzw. 11 hervor. 

P1 und P2 sind mit den Thermoschaltern und den Feuchtigkeits- 
schaltern in Serie geschaltet. 

Abb. 10 

Direktanlauf 

Abb. 11 

Stern- Dreieck- 
Anlauf 

P2 P7 L7 L2 L3 PE 
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Auf dem Motordeckel der explosionsgeschütz - 
ten Pumpen befindet sich eine externe Erdungs- 
klemme zur Sicherung der Erdverbindung. Die 
elektrische Installation muß eine externe Verbin- 
dung von dieser Klemme zur Erde umfassen. Er- 
dungsleitungen müssen alle elektrischen Si- 
cherheitsbestimmungen erfüllen. Der Quer- 
schnitt der Erdungsleitung muß die geltenden 
Vorschriften erfüllen. 

Querschnitt 
des Phasenleiters (S) 

der Installation 
[mm2] 

Minimaler 
Querschnitt 

der Erdungsleitung 
[mm2] 

S <_16 S 

16<S5.35 16 

S > 35 0,5 'S, max. 70 

Vor der Montage und der Erstinbetriebnahme der 
Pumpe muß der Kabelzustand visuell überprüft 
werden, um Kurzschlüsse zu vermeiden. 

7. Inbetriebnahme 

Vor manueller Einschaltung der Pumpe oder Um- 
schaltung auf automatische Steuerung muß si- 
chergestellt werden, daß sich im Bereich der 
Pumpe, wo evtl. Gefahr besteht, keine Personen 
aufhalten. 

Vorgehensweise: 

1. Sicherungen entfernen oder den Netzschalter abschalten. 
2. Ölstand in der Ölsperrkammer prüfen. Siehe Abschnitt 

8.1 Ölüberprüfung und Ölwechsel. 

3. Freigängigkeit durch manuelles Drehen des Laufrades über- 
prüfen. 

4. Prüfen, ob die Überwachungsausrüstung (falls vorhanden) 
korrekt funktioniert. 

5. Prüfen, ob die Pumpe im Fördermedium eingetaucht ist. 

Bei Trockenaufstellung muß sichergestellt werden, daß der 
Sammelschacht naß ist. 

Prüfen, ob die Pumpe mit dem Fördermedium auf- 
gefüllt ist. 

Trockenaufgestellte Pumpen müssen mit Hilfe 
des Entlüftungsstopfens im Pumpengehäuse ent- 
lüftet werden. 

6. Etwaige Absperrventile öffnen. 

7. Prüfen, ob die Anlage mit dem Fördermedium aufgefüllt und 
entlüftet ist. 

B. Die Einstellung der Schwimmerschalter überprüfen. 

9. Pumpe einschalten und auf unnormale Geräusche oder Vi- 
brationen überprüfen. 

Die Pumpe muß sofort ausgeschaltet werden, 
wenn unnormale Geräusche, Vibrationen oder an- 
dere Störungen im Betrieb oder in der Versor- 
gungsspannung auftreten. Die Pumpe darf erst 
wieder eingeschaltet werden, wenn die Störungen 
identifiziert und behoben worden sind. 

10. Nach der Inbetriebnahme sollte der aktuelle Betriebspunkt 
der Pumpe so genau wie möglich festgelegt werden, um fest- 
stellen zu können, ob die gewünschten Betriebsbedingungen 
vorhanden sind. 

Um die Drehrichtung zu prüfen, darf die Pumpe 
vor dem Eintauchen kurzzeitig eingeschaltet wer- 
den! 

Der Pumpenbetrieb muß immer in Übereinstimmung mit festge- 
legten Routinen mit geplanten Überprüfungen der Pumpenüber- 
wachungsausrüstung sowie Zubehör (z.B. Ventile) erfolgen. Es 
muß sichergestellt werden, daß keine Einstellungen oder Ände- 
rungen an der Pumpe oder der Anlage von unbefugten Personen 
ausgeführt werden können. 

Achtung 

Hinweis 

7.1 Kontrolle der Drehrichtung 
Ein Drehrichtungspfeil am Pumpengehäuse zeigt die richtige 
Drehrichtung der Pumpe an. Von der Antriebsseite gesehen muß 
die Pumpe im Uhrzeigersinn drehen. Zur Bestimmung der Dreh- 
richtung die Pumpe kurz einschalten und die Bewegung (Ruck) 
der Pumpe beobachten. Wenn die Pumpe sich entgegen dem 
Uhrzeigersinn bewegt, ist die Drehrichtung korrekt. 

Die Drehrichtung läßt sich auch wie folgt überprüfen: 

1. Pumpe einschalten und Flüssigkeitsmenge oder Förderhöhe 
prüfen. 

2. Pumpe ausschalten und zwei Phasen zum Motor vertauschen. 

3. Pumpe wieder einschalten und Flüssigkeitsmenge oder För- 
derhöhe prüfen. 

4. Pumpe ausschalten. 

5. Die unter Punkt 1. und 3. erhaltenen Resultate vergleichen. 
Die Drehrichtung, welche die größere Flüssigkeitsmenge oder 
Förderhöhe ergibt, ist die richtige. 

Wenn die Pumpe an einer Kette aufgehängt ist, 
darf sie nur ganz kurz laufen. 

Achtung 

B. Wartung und Service 

Vor Beginn der Arbeit an der Pumpe müssen die 
Sicherungen entfernt oder der Netzschalter abge- 
schaltet sein. Es muß sichergestellt werden, daß 
die Versorgungsspannung nicht versehentlich 
wieder eingeschaltet werden kann. 
Die rotierenden Teile dürfen sich nicht mehr dre- 
hen. 

Wartungs- und Servicearbeiten dürfen nur von qualifiziertem 
Fachpersonal ausgeführt werden. 

Wartungs- und Servicearbeiten an explosionsge- 
schützten Pumpen dürfen nur von GRUNDFOS 
oder von einer von GRUNDFOS autorisierten Ser- 
vicewerkstatt in Übereinstimmung mit den örtli- 
chen Vorschriften ausgeführt werden. 

Vor Beginn der Wartungs- und Servicearbeiten muß die Pumpe 
sorgfältig mit sauberem Wasser durchgespült werden. Die Pum- 
penteile bei der Zerlegung mit sauberem Wasser reinigen. 

Bei Normalbetrieb sind die Pumpen alle 2000 Betriebsstunden 
oder mindestens einmal im Jahr zu überprüfen. Enthält das För- 
dermedium große Beimengungen von Schlamm oder Sand, sollte 
die Pumpe alle 1000 Betriebsstunden oder halbjährlich kontrol- 
liert werden. 

Folgende Punkte sollten kontrolliert werden: 

Leistungsaufnahme 
Ölstand und Ölzustand 
Bei einer neuen Pumpe bzw. nach einer Auswechselung der 
Wellenabdichtungen, ist der Ölstand nach einer Woche Be- 
trieb zu prüfen. 
Das Öl wird grau und milchartig, wenn es Wasser enthält. Dies 
kann auf eine schadhafte Wellenabdichtung zurückgeführt 
werden. Das Öl muß gewechselt werden, falls es Wasser ent- 
hält. Siehe Abschnitt 8.1 Ölüberprüfung und Ölwechsel. 
Achtung: Verbrauchtes Öl ist ordnungsgemäß zu entsorgen. 
Die Ölsperrkammer enthält 1,9 bis 12,4 Liter SAE 10 W 30 
Motoröl abhängig von Pumpengröße. 

Kabeleinführung 
Es ist darauf zu achten, daß die Kabeleinführung wasserdicht 
ist und daß die Kabel nicht abgeknickt bzw. verklemmt sind. 

Laufrad -Dichtspalt 
Laufrad -Dichtspalt prüfen. Siehe Abschnitt 8.2 Überprüfung 
und Einstellung des Dichtspaltes. 

Pumpenteile 
Pumpengehäuse usw. auf Verschleiß prüfen. Schadhafte Teile 
auswechseln. 
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Kugellager 
Die Welle auf geräuschlosen und ungehinderten Lauf prüfen 
(mit der Hand leicht drehen). Schadhafte Kugellager auswech- 
seln. 
Bei schadhaften Kugellagern bzw. schlechter Motorfunktion ist 
normalerweise eine Generalüberprüfung der Pumpe erforder- 
lich. Diese Arbeit sollte von einer autorisierten Servicewerk- 
statt ausgeführt werden. 

Hinweis 

Die Kugellager müssen mindestens alle 25.000 
Betriebsstunden ausgewechselt werden. 

Aus Rücksicht auf das Wärmeleitungsvermögen 
muß die Außenseite der Pumpe regelmäßig gerei- 
nigt werden. 

8.1 Ölüberprüfung und Ölwechsel 
Die Ölsperrkammer hat zwei Schrauben, A und B, zur Entlee- 
rung, Füllung und Ölstandkontrolle. Horizontal montierte Pumpen 
(Ausführung 6) haben eine zusätzliche Schraube, C, zur Entlee- 
rung. 

Bei horizontal montierten Pumpen (Ausführung 6) befinden sich 
die Ölschrauben immer in den in Abb. 12 gezeigten Stellungen. 
Abb. 12 

Bei Pumpen mit 8- oder 10- poligen Motoren von 22 -50 kW und 
Pumpen mit Motoren größer als 50 kW kann das Öl gewechselt 
werden, während die Pumpe aufrecht steht. Die Schraube B wird 
zur Anzeige der Ölmenge in der Ölsperrkammer verwendet, siehe 
Abb. 13. 

Abb. 13 

Vorgehensweise: 

1. Die Pumpe so anbringen, daß die Schraube A zur Ölsperr- 
kammer nach oben zeigt. 

Beim Lösen der Schraube A der Ölsperrkammer 
ist zu beachten, daß in der Kammer ein Überdruck 
bestehen kann. Die Schraube unter keinen Um- 
ständen ganz entfernen, bevor ein völliger Aus- 
gleich dieses Überdruckes erfolgt ist. 

2. Einen sauberen Behälter zur Sammlung des abgezapften Öls 
unter der Pumpe anbringen. Die seitliche Schraube B lösen 
und den Ölstand prüfen. An der abgezapften Ölmenge ist zu 
erkennen, ob eine Undichtigkeit an der unteren Gleitringdich- 
tung entstanden ist. 
Zu beachten: Ein geringer Ölmengenverlust kann normal sein. 

3. Die Pumpe drehen oder die Schraube C herausschrauben und 
das ÖI in den Behälter laufen lassen. Einen Teil des Ols in ei- 
nen Glasbehälter gießen und den Ölzustand beobachten. 
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Reines Öl kann wiederverwendet werden. 
Emulgiertes Öl muß immer gewechselt werden. 
Achtung: Verbrauchtes Öl ist ordnungsgemäß zu entsorgen. 
Niedriger Ölstand kann andeuten, daß die obere Gleitringdich- 
tung defekt ist. Für weitere Überprüfung und eventuelle Repa- 
ratur der Pumpen, nehmen Sie bitte mit einer autorisierten 
Servicewerkstatt Verbindung auf. 

4. Ölsperrkammer durch die oberste Öffnung A bis zum korrek- 
ten Ölstand (Öffnung B) mit ÖI auffüllen. 0-Ringe auswech- , 

sein, Schrauben einsetzen und fest anziehen. 

Zähigkeitsgrad SAE 10 W 30 verwenden. 

ONDINA 917 darf nur bei Anwendungen der Tem- 
peraturklasse T4 benutzt werden. 

8.2 Überprüfung und Einstellung des Dichtspaltes 
Einstellung des Dichtspaltes ist nur relevant für Pumpen mit 
Kanallaufrad (S1, S2 und S3 Pumpen). 

Das korrekte Maß des Dichtspaltes ist 0,7 mm ±0,2 mm. Der 
Spalt muß neu eingestellt werden, wenn die Spaltbreite 1,2 mm 
übersteigt. 

Die Vorgehensweise zur Einstellung des Dichtspaltes ist unter- 
schiedlich für Pumpen in Naßaufstellung (Ausführung 1, 2, 4 und 
5) und für Pumpen in Trockenaufstellung (Ausführung 3, 6 und 7). 

Die verschiedenen Vorgehensweisen sind in den folgenden Ab- 
schnitten beschrieben: 

8.2.2 Einstellung des Dichtspaltes von naßaufgestellten Pumpen 
ohne Einlauftrichter, 

8.2.3 Einstellung des Dichtspaltes von naßaufgestellten Pumpen 
mit Einlauftrichter, 

8.2.4 Einstellung des Dichtspaltes von trockenaufgestellten Pum- 
pen ohne Gleitring, 

8.2.5 Einstellung des Dichtspaltes von trockenaufgestellten Pum- 
pen mit Gleitring, 

8.2.6 Einstellung des Dichtspaltes bei Axialpumpen. 

8.2.1 Überprüfung des Dichtspaltes von naßaufgestellten 
Pumpen 

1. Die Pumpe flach auf eine Werkbank legen. 

2. Die sechs Schrauben zur Befestigung des Pumpengehäuses 
am Motor sowie die drei Justierschrauben lokalisieren, siehe 
Abb. 14. 

3. Den Abstand zwischen Laufrad und Pumpengehäuse über 
den ganzen Spaltbereich mit einer Fühlerlehre messen. 

4. Laufrad von Hand drehen und an mehreren Stellen prüfen, 
siehe Abb. 15. 

Abb. 14 

Abb. 15 

Justier- 
schraube 

Befestigungs- 
schrauben 
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Falls eine Neueinstellung erforderlich ist, eine der folgenden Vor- 
gehensweisen befolgen. 

8.2.2 Einstellung des Dichtspaltes von naßaufgestellten 
Pumpen ohne Einlauftrichter 

Vorgehensweise: 

1. Die sechs Befestigungsschrauben sowie die drei Justier - 
schrauben lösen. 

2. Durch Schläge mit einem Holzhammer das Pumpengehäuse 
vom Motor lösen. 

3. Drei Befestigungsschrauben gleichmäßig anziehen, bis der 
Spalt zwischen Laufrad und Pumpengehäuse geschlossen ist. 
Die Schrauben nicht mit unnötig hoher Kraft anziehen. 

4. Die Befestigungsschrauben lösen und den Spalt gleichmäßig 
durch Drehen der drei Justierschrauben bis zu 0,7 mm 
±0,2 mm erweitern, siehe Abb. 16. Prüfen, ob der Spalt überall 
gleich ist. 

Abb. 16 

5. Alle Befestigungsschrauben fest anziehen und prüfen, ob der 
Spalt immer noch überall gleich ist. 

8.2.3 Einstellung des Dichtspaltes von naßaufgestellten 
Pumpen mit Einlauftrichter 

Vorgehensweise: 

1. Die sechs Befestigungsschrauben sowie die drei Justier - 
schrauben lösen. 

2. Durch Schläge mit einem Holzhammer das Pumpengehäuse 
vom Motor lösen. 

3. Drei Befestigungsschrauben gleichmäßig anziehen, bis der 
Spalt zwischen Laufrad und Einlauftrichter geschlossen ist. 

Die Schrauben nicht mit unnötig hoher Kraft anziehen. 

4. Die Befestigungsschrauben lösen und den Spalt gleichmäßig 
durch Drehen der drei Justierschrauben bis zu 0,7 mm 

±0,2 mm erweitern, siehe Abb. 17. Prüfen, ob der Spalt überall 
gleich ist. 

Abb. 17 

5. Alle Befestigungsschrauben fest anziehen und prüfen, ob der 
Spalt immer noch überall gleich ist. 

8.2.4 Einstellung des Dichtspaltes von trockenaufgestellten 
Pumpen ohne Gleitring 

Der Dichtspalt kann eingestellt werden, ohne die Pumpe vom 
Pumpenfuß oder von der Verrohrung zu lösen, siehe Abb. 16. 

Vorgehensweise: 

1. Die sechs Befestigungsschrauben sowie die drei Justier - 
schrauben lösen. 

2. Durch Schläge mit einem Holzhammer das Pumpengehäuse 
vom Motor lösen. 

3. Drei Befestigungsschrauben gleichmäßig anziehen, bis der 
Spalt zwischen Laufrad und Pumpengehäuse geschlossen ist. 

Die Schrauben nicht mit unnötig hoher Kraft anziehen. 

4. Mit einer Schieblehre den Abstand X zwischen dem Dich- 
tungsgehäuse und dem Pumpengehäuse an drei Stellen mes- 
sen, siehe Abb. 16. 

5. Die Befestigungsschrauben lösen und den Motor mit Hilfe der 
drei Justierschrauben und mit Abstand X als Referenzpunkt 
0,7 mm ±0,2 mm nach außen ziehen. 

6. Alle Befestigungsschrauben fest anziehen und prüfen, ob der 
Abstand X nach der neuen Einstellung an den drei Referenz - 
stellen gleich sind. 

8.2.5 Einstellung des Dichtspaltes von trockenaufgestellten 
Pumpen mit Gleitring 

Der Dichtspalt kann eingestellt werden, ohne die Pumpe vom 
Pumpenfuß oder von der Verrohrung zu lösen, siehe Abb. 18. 

1. Alle Befestigungsschrauben (028) lösen. 

2. Die Justierschrauben (074) gleichmäßig anziehen, bis der 
Spalt S geschlossen ist. Die Schrauben nicht mit unnötig ho- 
her Kraft anziehen. 

3. Den Abstand "L" zwischen Pumpengehäuse und Saugdeckel 
an den Justierschrauben mit einer Schieblehre messen und 
den Meßwert aufschreiben. 

4. Die Justierschrauben (074) lösen. 

5. Die Befestigungsschrauben (028) gleichmäßig anziehen, bis 
der Abstand "L" um 0,7 mm ±0,2 mm vergrößert ist. 

6. Justierschrauben fest anziehen und Befestigungsschrauben 
nachziehen. 

7. Den Abstand "L" prüfen und, falls erforderlich, erneut einstel- 
len. 

Abb. 18 

8.2.6 Einstellung des Dichtspaltes bei Axialpumpen 

Bei neuen Axialpumpen beträgt der Dichtspalt 0,8 mm. Der Spalt 
ist nicht einstellbar. Falls die Spaltbreite 3 mm übersteigt, sind 
der Propeller und das Einlaufteil auszuwechseln, um den ur- 
sprünglichen Betriebspunkt und Wirkungsgrad zu erreichen. 
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8.3 Explosionsgeschützte Si, S2, S3 und SV Pumpen 
Überholte und reparierte explosionsgeschützte Motoren sind mit 
einem Reparaturschild mit folgenden Informationen versehen: 

Das Reparatursymbol R. 

Name oder registrierter Handelsname der Servicewerkstatt. 

Reparaturnummer der Servicewerkstatt. 

Datum der Überholung oder der Reparatur. 

Falls der Motor zu einem späteren Zeitpunkt repariert wird, muß 
das Schild gegen ein neues Schild, das auf dem neuesten Stand 
gebracht worden ist, ausgewechselt werden. Ein Reparaturbe- 
richt über frühere Markierungen wird geführt. 

Die Servicewerkstatt ist dazu verpflichtet, einen Bericht über aus- 
geführte Überholungen und Reparaturen zusammen mit früheren 
Überholungen, Reparaturen und eventuellen Änderungen zu füh- 
ren. Eine Kopie der von der Servicewerkstatt aufgeführten detail- 
lierten Verzeichnungen muß vom Benutzer zusammen mit dem 
originalen Typenzertifikat des bestreffenden explosionsgeschütz - 
ten Motors aufbewahrt werden. 

8.3.1 Motorkabel 

Es dürfen nur vom Pumpenhersteller zugelassene Kabel verwen- 
det werden, die in Bezug auf Durchmesser, Anzahl der Leiter, 
Leiterquerschnitt und Kabelmantelwerkstoff zur Kabeleinführung 
passen und die für den Motor geeignet sind. 

8.3.2 Kabeleinführung 

Nur EExd -Kabeleinführungen, die der Kabeldimension entspre- 
chen, dürfen verwendet werden. Eine entsprechende Markierung 
der Kabeldimension ist im Kabeleingang oder in der Kabeleinfüh- 
rung gestempelt. 

Die Kabeleinführung ist durch gleichmäßiges Anziehen der 
Schrauben am Motor zu befestigen. 

8.3.3 Ersatzteile 

Beschädigte Motorteile, wie Motordeckel und Kabeleinführung, 
sind immer gegen neue zugelassenen Teile auszuwechseln. Die 
Teile dürfen nicht nach maschineller Bearbeitung, Gewinde- 
schneiden oder Schweißen wieder eingebaut werden. 

8.4 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 Serviceanforde- 
rung detaillierte Informationen über das Förder- 
medium vorliegen. 

Bei eventueller Serviceanforderung muß unbedingt vordem 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. 

Achtung 

8.5 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. 
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9. 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. 
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10. Störungsübersicht 
Vor jeder Störungssuche müssen die Sicherungen entfernt oder der Netzschalter abgeschaltet sein. Es muß sicher- 
gestellt werden, daß die Versorgungsspannung nicht versehentlich wieder eingeschaltet werden kann. Die rotieren- 
den Teile dürfen sich nicht mehr drehen. 

Die Sicherheitshinweise in den Abschnitten 1. und 3. müssen gelesen und befolgt werden. 

Störung Ursache Abhilfe 

1. Pumpe läuft nicht an 
oder schaltet ohne er- 
sichtlichen Grund aus. 

a) Keine Versorgungsspannung am Mo- 
tor. 

Versorgungsspannung und Sicherungen prüfen. Pumpe ma- 
nuell einschalten und die Funktion des Relais kontrollieren. 

2. Pumpe läuft nicht an 

oder schaltet aus. Eine 
Störmeldung am Pum- 
pen- Steuergerät zeigt, 
daß das Motorschutz- 
relais oder Schutzaus- 
rüstung ausgelöst hat. 

a) Phasenausfall. Versorgungsspannung und Sicherungen prüfen. 

b) Pumpe vorübergehend überlastet. Falls die Ursache nicht automatisch verschwindet, die Ursa- 
che suchen. 

c) Laufrad durch Verunreinigungen ver- 
stopft. 

Laufrad prüfen und nach Bedarf reinigen. 

d) Motorschutzrelais nicht korrekt einge- 
stellt. 

Motorschutzrelais überprüfen und, falls erforderlich, in Über- 
einstimmung mit dem Bemessungsstrom einstellen. 

e) Thermoschalter ausgelöst. Ungenü- 
gende Kühlung des Motors. 

Motorkühlung sicherstellen. Pumpe nur eingetaucht betreiben 
(Ausführung 1 und 4). 

f) Feuchtigkeitsschalter im Motor ausge- 
löst. 

Mit einer autorisierten Servicewerkstatt Verbindung aufneh- 
men. 

g) Motorkabel beschädigt. Motorkabel auf sichtbare Schäden prüfen. Mit einer autori- 
sierten Servicewerkstatt Verbindung aufnehmen. 

h) Spannungsschwankungen. Spannung prüfen. Zulässige Abweichung ±5 %. 

3. Pumpe läuft, fördert 
aber nicht die ge- 
wünschte Menge. 

a) Falsche' Drehrichtung der Pumpe. Drehrichtung prüfen und gegebenenfalls zwei Phasen zum 
Motor vertauschen. 

b) Laufrad lose oder verschlissen. Laufrad überprüfen und, falls erforderlich, auswechseln. 

c) Pumpe oder Rohrleitung durch Verun- 
reinigungen blockiert. 

Pumpe und Rohrleitung überprüfen und reinigen. 

d) Förderhöhe zu hoch. Druck messen. Leitungsführung ändern oder Pumpe aus- 
wechseln. 

e) Ventile geschlossen oder blockiert. 
Rückschlagventil funktioniert nicht. 

Ventilposition prüfen und Ventil nach Bedarf reinigen. 

f) Luft in Pumpe oder Saugleitung. Pumpe oder Saugleitung entlüften. Pumpenausschaltniveau 
erhöhen oder Saugleitung neu installieren. 

g) Zu hohe Dichte des Fördermediums. Fördermedium verdünnen oder Prozeß ändern. 

h) Pumpe nicht korrekt auf der automati- 
schen Kupplung montiert. 

Flüssigkeitsstand im Pumpenschacht absenken. Pumpe her - 
ausziehen und wieder mit der Kupplung in Eingriff bringen. 

i) Undichte Rohrleitungen. Rohrleitungen überprüfen und abdichten. 

j) Pumpenspüleinrichtung im Pumpen- 
schacht unbeabsichtigt aktiviert. 

Funktion prüfen und, falls erforderlich, reparieren. 

4. Pumpe läuft an aber 
schaltet sofort aus. 

a) Verstopfte Pumpe hat das Motor- 
schutzrelais ausgelöst. 

Pumpe überprüfen und Verstopfung beseitigen. 

b) Überhitzter Motor hat die Thermo- 
schalter ausgelöst. 

Motor abkühlen lassen. Ursache wie oben beschrieben su- 
chen. 

c) Schwimmerschalter nicht richtig ein- 
gestellt oder funktioniert nicht. 

Schwimmerschalter reinigen, neu einstellen oder nach Bedarf 
auswechseln. 

5. Pumpe vibriert oder 
macht Geräusche. 

a) Pumpe durch Verunreinigungen teil- 
weise verstopft. 

Pumpe überprüfen und nach Bedarf reinigen. 

b) Falsche Drehrichtung der Pumpe. Drehrichtung prüfen und gegebenenfalls zwei Phasen zum 
Motor vertauschen. 

c) Pumpe arbeitet nicht im spezifiziertem 
Betriebsbereich. 

Betriebsbedingungen überprüfen. 

d) Pumpe fehlerhaft. Pumpe auf Schäden prüfen. Fehler beheben oder Reparatur 
von einer autorisierten Servicewerkstatt durchführen lassen. 

e) Pumpe nicht korrekt auf der automati- 
schen Kupplung montiert. 

Flüssigkeitsstand im Pumpenschacht absenken. Pumpe her- 
ausziehen und wieder mit der Kupplung in Eingriff bringen. 

f) Pumpe kavitiert. Saugseite auf Verstopfungen überprüfen. Betriebspunkt kon- 
trollieren und evtl. einstellen. 

g) Pumpenfuß, automatische Kupplung, 
Bodenstützring oder Führungsrohre 
nicht fest verankert. 

Installation überprüfen und Bolzen nachziehen, falls erforder- 
lich. 

6. ÖI wässerig oder emul- 
giert. 

a) Untere Gleitringdichtung undicht. Mit einer autorisierten Servicewerkstatt Verbindung aufneh- 
men. 

7. Ölstand zu niedrig. a) Obere Gleitringdichtung undicht. Mit einer autorisierten Servicewerkstatt Verbindung aufneh- 
men. 

Technische Änderungen vorbehalten. 
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Avant de commencer les procédures d'installation, 
cette notice doit être lue avec attention. L'installation 
et le fonctionnement de la pompe doivent aussi être 
en accord avec les réglementations locales et faire 
l'objet d'une attention particulière. 

1. Description générale 
Cette notice contient des instructions pour l'installation, le fonc- 
tionnement et la maintenance des pompes submersibles d'assai- 
nissement types S1, S2, S3, SA et SV équipées de moteurs de 
7,5 à 155 kW. 

La notice contient aussi des instructions spécifiques pour les 
pompes anti -déflagrantes. 

1.1 Applications 
Les pompes 51, S2, S3, SA et SV sont conçues pour le pompage 
des eaux usées et chargées dans un large domaine d'applica- 
tions privées, industrielles ou municipales. 

En fonction de la version, les pompes peuvent être immergées ou 
utilisées en fosse sèche. 

Dimension maxi des particules solides : 145 mm. 

1.1.1 Environnement potentiellement explosifs 
Dans les environnements potentiellement explosifs, les pompes 
anti- déflagrantes S1, S2, S3 et SV doivent être utilisées, voir pa- 
ragraphes 1.5.1 Certification et classification Ex et 7.3 Pompes 
anti- déflagrantes S1, S2, S3 et SV. 

Nota : La classification anti- déflagrante de la pompe est EEx dllB 
T3 ou EEx dllB T4. L'installation doit être approuvée par les auto- 
rités locales pour une utilisation sur le site désiré dans tous les 
cas. 
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1.2 Conditions de fonctionnement 

1.2.1 Valeur du pH 

Toutes les pompes peuvent être utilisées pour des liquides ayant 
un pH compris entre 4 et 10. 

1.2.2 Température du liquide 

0 °C à +40 °C. 

1.2.3 Température ambiante 

-20 °C à +40 °C. 

1.2.4 Densité et viscosité du liquide pompé 

Densité maxi : 1000 kg /m3. 

Viscosité cinématique maxi : 1 mm2 /s (1 cSt). 

Nota : Lorsque les liquides pompés ont une densité et/ou une 
viscosité cinématique supérieur(es) aux valeurs indiquées ci -des- 
sus, des moteurs plus puissants doivent être utilisés. 

1.2.5 Niveau du liquide pompé 

Lorsque la pompe est immergée, le niveau d'arrêt le plus bas doit 
toujours être au dessus du corps de pompe. 

La pompe doit toujours être remplie avec le liquide 
pompé. 

Un interrupteur à flotteur supplémentaire doit être \ , installé pour permettre à la pompe de s'arrêter si l'in - 
terrupteur à flotteur d'arrêt n'est pas en fonctionne- 
ment. 

Afin d'assurer un bon refroidissement du moteur pendant le fonc- 
tionnement, les caractéristiques suivantes doivent être prises en 
compte : 

Versions 1 et 4 : 

La pompe doit toujours être recouverte par le liquide 
pompé jusqu'à la moitié du moteur. 

Versions 2 et 5 : 

Le corps de pompe doit toujours être recouvert par le liquide 
pompé. 

Versions 3 et 6 : 

Pas de nécessités. 

Version 7 : 

Le niveau du liquide doit être au moins à 350 mm en dessus 
de l'entrée de la pompe, voir fig. 7. 

1.2.6 Mode de fonctionnement 
Les pompes sont conçues pour un fonctionnement continu ou in- 
termittant avec un nombre de démarrages par heure maxi indiqué 
dans le tableau ci- dessous : 

Puissance moteur Démarrages par heure 

7,5 - 21,0 kW, 2 et 4 pôles 20 

15,0 kW, 12 pôles 
16,0 kW, 6 pôles 
22,0 - 155 kW 

15 

1.2.7 Indice de protection 
IEC IP 68. 

1.3 Niveau de pression sonore 
Le niveau de pression sonore de la pompe est inférieur aux va- 
leurs extrêmes définies par le Conseil européen (directive 
98/37/CE relatif aux machines). 
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1.4 Désignation 
Toutes les pompes S1, S2, S3, SA et SV décrites dans cette notice sont identifiables par les codes indiqués. Un code est constitué de 

14 items comme indiqué dans le tableau ci- dessous. 
Il est à noter que tous les types de pompe décrits dans cette notice ne sont pas nécessairement disponibles dans toutes les variantes. 

Les items tramés (ci- dessous) sont indiqués sur a plaque signalétique de la pompe. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Code item Description 

1. Type de pompe S Pompes submersibles d'assainissement, type S 

2. Type de roue 1 Monocanal 
2 Double- canaux 

3 Triple- canaux 
V SuperVortex 
A Axial 

3. Spécification moteur E ] Standard, non certifié 
. X Moteur anti- déflagrant 

A Conforme à la directive ATEX 

4. Puissance moteur Puissance moteur en kW 

5. Nbre de pôles du moteur Vitesse du moteur à 

50 Hz 60 Hz 
min -1 min -1 

2 2 pôles 3000 3600 

4 4 pôles 1500 1800 

6 6 pôles 1000 1200 

8 8 pôles 750 900 

10 10 pôles 600 720 

12 12 pôles 500 600 

6. Génération pompe [ ] 1 ère génération 
A 2ème génération 
B 3ème génération, etc. 

Le code de génération permet de distinguer les différentes pompes ayant la môme puissance. 

7. Hauteur manométrique [ ] Pas de classification 
E Très faible 

L Faible 

M Moyenne 
H Elevée 

S Très élevée 

8. Installation 1 Installation immergée avec accouplement automatique 

2 Installation immergée avec accouplement automatique. Pompe avec chemise de refroidisse- 

ment. 

3 Installation verticale non immergée avec pied d'assise. Pompe avec chemise de refroidisse- 

ment. 

4 Installation immergée, portable 
5 Installation immergée, portable. Pompe avec chemise de refroidissement. 

6 Installation horizontale non immergée avec pied d'assise et support. Pompe avec chemise de 

refroidissement. 
7 Installation verticale en colonne 

9. Interchangeabilité La lettre (A, B, C ...) indique les pièces interchangeables entre les pompes. Les pompes sans 

lettre ou ayant la même lettre disposent des mêmes pièces détachées. 

10. Nombre de phases E I Triphasé 
11. Fréquence 5 50 Hz 

6 60 Hz 

12. Tension et démarrage 50 Hz 60 Hz 

01 400 V, démarrage direct 01 460 V, démarrage direct 

11 400 V, etoile /triangle 11 460 V, etoile /triangle 

02 230 V, démarrage direct 03 500 V, démarrage direct 

12 230 V, etoile /triangle 13 500 V, etoile /triangle 

03 415 V, démarrage direct 05 380 V, démarrage direct 

13 415 V, etoile /triangle 15 380 V, etoile /triangle 

04 500 V, démarrage direct 07 220 V, démarrage direct 

14 500 V, etoile /triangle 17 220 V, etoile /triangle 

06 690 V, démarrage direct 

13. Equipement spécial U Dimensions des brides en accord avec spécifications ANSI 

14. Pièces hors standards Z Voir confirmation de commande pour plus de détails. 
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1.5 Plaque signalétique 
Toutes les pompes peuvent être identifiés par la plaque signaléti- 
que située sur le couvercle supérieur du moteur, voir fig. 1. Si la 
plaque signalétique est manquante ou endommagée, la pompe 
peut être identifiée par le numéro inscrit sous la plaque signaléti- 
que. 

Fig. 1 

1 

2 

3 

5 

7 

9 

10 

13 

14 

16 

18 

CE GRUNOFOS); 

Type: 

°C 

Prod No: 

No: Tmax: 
Hmax: Qmax: lis' 
Q 20m IP68 

Hz1n: min-' Motor: 'V .L 
V Y A 

-Pl: kW P2: kW- 

-COS (p: Insul.class.F 
-P.C. wt: kg 

9606695 

4 

6 

8 

11 

12 

15 

17 
19 

Pos. Description 

1 Type de pompe 

2 Code SAP 

3 Numéro de série 

4 Température maxi du liquide 

5 Hauteur manométrique maxi 

6 Débit maxi 

7 Profondeur maxi d'installation 

8 Indice de protection 

9 Nombre de phases 

10 Fréquence 

11 Vitesse nominale 

12 Tension /intensité, connexion triangle 

13 Tension /intensité, connexion étoile 

14 Puissance absorbée 

15 Puissance en bout d'arbre moteur 

16 Facteur de puissance 

17 Classe d'isolation 

18 Code production, année /semaine 

19 Poids de la pompe 
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1.5.1 Certification et classification Ex 

Les pompes anti -déflagrantes ont été approuvées par le Baseef a 

(2001) Ltd. en conformité avec les exigences essentielles pour la 
sécurité et la santé des travailleurs relatives à la conception et à 
la construction des équipements suceptibles d'être utilisés dans 
des environnements potentiellement explosifs conformément à 
l'annexe 2 de la Directive du Conseil 94/9/EC (ATEX). 
Les pompes certifiées (pompes anti -déflagrantes Ex) sont four- 
nies avec une plaque de certification fixée d'une façon visible 
près de la plaque signalétique. 

La fig. 2 montre des exemples de plaque pour les pompes équi- 
pées de moteurs classifiés en classe de température T3 ou T4. 

Fig. 2 

E 
GraUNOFOSiv 

ECE 1180 g 112 G 

EEx dl1B T3 
cIIB T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

lu 325BI 96496551 

O 

O, 

iO 
RUtiocoSN O 

CE CE 1180 £z 112G 
EEx dIIB T4 
cIIB T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 
Do not open when an explosive 
gas atmosphere Is present. 

\O 172 32541 96496550 Oj 

Les plaques de certification donnent les détails suivants: 
CE Marquage CE. 

1180 Numéro d'identification de l'organisme notifié. 

© Symbole anti- déflagrant. 

Il Appareil de groupe II (II = exclut les mines). 
2 Appareil de catégorie 2 (haute protection). 

G Type d'atmosphère explosive. 

EEx Moteur anti- déflagrant en accord avec standard euro- 
péen. 

d Moteur résistant à la pression d'explosion. 

IIB Groupe gaz. 

T3 Température maxi à la surface du moteur de 200 °C. 

T4 Température maxi à la surface du moteur de 135 °C. 

c Sécurité de construction. 

Baseefa Certificat. 

No. HA. 

PC Code de production. 

2. Sécurité 

L'installation d'une pompe dans une fosse doit être 
faite par des personnes spécialement entraînées. 

Personne ne doit pénétrer dans une zone potentielle- 
ment explosive. 

Pour des raisons de sécurité, tous les travaux dans les fosses 
doivent être supervisés par une personne située hors de la fosse. 
Les fosses contiennent des eaux usées toxiques et/ou des subs- 
tances nocives. De ce fait, toutes les personnes travaillant sur le 
site doivent porter des équipements de protection et respecter 
strictement les mesures d'hygiène. 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 38 of 378



3. Transport et stockage 
La pompe est fournie par l'usine dans un emballage propre dans 
lequel elle doit rester jusqu'à leur installation. 

S'assurer que les pompes ne puissent pas rouler ou tomber. 

Utiliser des engins de levage pour lever la pompe et vérifier l'état 
de la pompe devant sa manutention. Les engins de levage doi- 
vent être conçus pour le poids de la pompe. Le poids de la pompe 
est indiqué sur la plaque signalétique de la pompe. 

Toujours lever la pompe par ses poignées de levage 
avec un appareil à fourches, jamais par le câble mo- 
teur ou la tuyauterie. 

Nota : Ne pas enlever la protection en bout du câble d'alimenta- 
tion tant que les branchements électriques n'ont pas été faits. Le 
bout de câble libre ne devra pas être exposé à l'humidité, même 
s'il est protégé. Autrement le moteur risque d'être endommagé. 

Pour des longues périodes de stockage, la pompe doit être proté- 
gée contre la moisissure et la chaleur. 

Température de stockage : -30 °C à + 60 °C. 

Après une longue période de stockage, la pompe doit être révi- 
sée avant son utilisation. Assurez -vous que la pompe puisse 
tourner librement. Faire très attention à l'état des garnitures mé- 
caniques et à l'entrée du câble d'alimentation. 

4. Installation 
La plaque signalétique libre fournie avec la pompe devra être 
fixée sur le site d'installation. 

Toutes les réglementations de sécurité doivent être observées 
sur le site d'installation, par exemple une bonne ventilation de la 

fosse. 

Ne pas poser les mains ni aucun outil sur les orifices 
d'aspiration et de refoulement de la pompe après que 
celle -ci ait été raccordée à l'alimentation, tant que la 

pompe n'est pas hors tension en coupant les fusibles 
ou l'alimentation électrique. Il faut aussi s'assurer 
que l'alimentation électrique ne puisse pas se remet- 

tre en route accidentellement. 

Avant de commencer l'installation, contrôler le niveau d'huile 
dans la chambre à huile, voir paragraphe. 7.1 Contrôle et chan- 
gement d'huile. 

Les pompes S1, S2, S3, SA et SV sont conçues pour différentes 
installations. 

Les figures 3 à 7 montrent les différentes versions d'installation. 

Fig. 3 

Versions 1 et 2 : 

Installation immergée avec accouplement automatique 

o, o, o, o, o, o, o, o, 

o, 0 0, 0, 0, 0, 0, 0, 

Installation permanente dans une fosse. La pompe peut fa- 

cilement être retirée ou descendue dans la fosse par les 

rails des guidage. 
Le niveau du liquide peut être plus bas pour la version 2 

par rapport à la version 1. 

Fig. 4 

Version 3 : 

Installation verticale non immergée avec pied d'assise 

0, 0, o, 0, 0, 0, 
o 0, o, 0, 0, 

Installation permanente dans une chambre. La pompe est 
raccordée par des brides aux tuyauteries d'aspiration et de 
refoulement. Les pompes avec brides DN 500 ou DN 600 
doivent être installées sur un support solide (voir figure de 

droite ci- dessus). 

Fig. 5 

Versions 4 et 5 : 

Installation immergée, portable 

Pour une utilisation portable dans une fosse ou une instal- 
lation temporaire. 
Le niveau du liquide peut être plus bas pour la version 5 

par rapport à la version 4. 

Fig. 6 

Version 6 : 

Installation horizontale non immergée 
avec pied d'assise et support 

0, 0, 0,-4_ 0, 0, 0, 0, 0, 0, 

o, o, o, o, o, o, o, o. 

Installation permanente dans une chambre. La pompe est 
raccordée par des brides aux tuyauteries d'aspiration et de 
refoulement. 
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Fig. 7 

Version 7 : 

Installation verticale en colonne 

v 00 

Installation verticale en colonne dans un tube d'acier ou en 
garniture solide. 

4.1 Installation immergée au moyen d'un système 
d'accouplement automatique 

Les pompes destinées à une installation permanente peuvent 
être installées avec système d'accouplement automatique et 
fonctionner complètement ou partiellement immergées dans le li- 
quide pompé. 

1. Percer des trous dans le parement de la fosse pour montage 
sur rails de guidage et serrer provisoirement le support de 
guidage avec deux vis. 

2. Placer le système d'accouplement automatique dans le fond 
de la fosse. Utiliser un fil à plomb pour établir une position 
correcte. Serrer avec des boulons. Si le fond de la fosse est 
dénivelé, le système d'accouplement automatique peut être 
soutenu de mánière à rester de niveau lors du serrage. 

3. Assembler la tuyauterie de refoulement en accord avec les 
procédures et sans exposer la tuyauterie à des tensions ou 
des torsions. 

4. Insérer les rails de guidage dans les anneaux du système 
d'accouplement automatique et ajuster précisément la lon- 
gueur des rails au support de guidage. 

5. Dévisser le support des rails de guidage, le monter au som- 
met des rails et le serrer fortement à une paroi de la fosse. 

6. Nettoyer toutes les saletés ou débris qui se sont déposés 
dans la fosse avant d'installer la pompe. 

7. Monter la barre de guidage de l'accouplement sur la pompe. 

8. Monter l'accouplement automatique à la moitié de l'orifice de 
refoulement de la pompe. Ensuite, faire coulisser la barre de 
guidage de l'accouplement entre les rails de guidage et le bas 
de la pompe dans la fosse à l'aide d'une chaîne fixée à la poi- 
gnée de levage de la pompe. Lorsque la pompe est rattachée 
au système d'accouplement automatique, celle -ci sera auto- 
matiquement raccordée efficacement. 

9. Accrocher le bout de la chaîne à un crochet placé en haut de 
la fosse pour que la chaîne n'entre pas en contact avec le 
corps de pompe. 

10. Ajuster la longueur du câble moteur en l'enroulant sur un sup- 
port pour qu'il ne soit pas endommagé pendant le fonctionne- 
ment. Fixer le support sur un crochet. S'assurer que les 
câbles ne soient pas pliés ou serrés. 

11. Connecter le bout du câble moteur et le câble pour la com- 
mande, si utilisé. 

Nota : Le bout de câble ne doit pas être immergé pour que l'eau 
ne pénètre pas dans le moteur par les câbles. 
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4.2 Installation non immergée 
Dans les installations non immergées, la pompe est installée 
dans une chambre. 

L'ensemble pompe- moteur forme une unité compacte et étanche 
et ne sera pas endommagé si le site de l'installation est inondé. 

1. Marquer et percer les trous de montage sur le plancher ou fon- 
dation bétonnée. 

2. Fixer le support et le pied d'assise à la pompe. 

3. Fixer la pompe avec des boulons à coquilles d'expansion. 

Vérifier que la pompe soit en position verticales /horizontale. Pour 
faciliter la maintenance de la pompe, des vannes d'isolement doi- 
vent être montées de chaque côté de la pompe. 

4. Monter les tuyauteries d'aspiration et de refoulement (et les 
vannes d'isolement, si utilisées), et s'assurer que la pompe ne 
soit pas contrainte à l'effort par la tuyauterie. 

5. Ajuster la longueur du câble moteur en l'enroulant sur un sup- 
port pour qu'il ne soit pas endommagé pendant le fonctionne- 
ment. Fixer le support sur un crochet. S'assurer que les câbles 
ne soient pas pliés ou serrés. 

6. Connecter le bout du câble moteur et le câble pour la com- 
mande, si utilisé. 

Nota : Il est recommandé d'utiliser un réducteur entre la tuyaute- 
rie d'aspiration et la pompe dans les installations horizontales. Ce 
réducteur doit être de type excentrique et doit être installé avec 
son côté rectiligne en haut. De cette manière, l'accumulation d'air 
dans la tuyauterie est évitée et le risque de perturbation de fonc- 
tionnement est éliminé, voir fig. 8. 

Fig. 8 

o: 

0,2 m 

o. 

o. 

o. 

o. 

0 ó 0 0 ó 0 

Réducteur de type excentrique 

4.3 Installation immergée, portable 
1. Monter le socle sur la bride d'aspiration de la pompe. 

2. Placer un coude 90° sur le refoulement de la pompe et raccor- 
der à la tuyauterie de refoulement. 

Si un tuyau flexible est utilisé, s'assurer qu'il ne gondole pas et 
que son diamètre intérieur va bien dans l'orifice de refoulement 
de la pompe. 

3. Descendre la pompe dans le liquide à l'aide d'une chaîne fixée 
à la poignée de levage de la pompe. Il est recommandé de 
placer la pompe sur une surface plane et solide. S'assurer que 
la pompe est soulevée par la chaîne et non pas par le câble. 

4. Accrocher le bout de la chaîne à un crochet placé en haut de 
la fosse pour que la chaîne n'entre pas en contact avec le 
corps de pompe. 

5. Ajuster la longueur du câble moteur en l'enroulant sur un sup- 
port pour qu'il ne soit pas endommagé pendant le fonctionne- 
ment. Fixer le support sur un crochet. S'assurer que les câbles 
ne soient pas pliés ou serrés. 

6. Connecter le bout du câble moteur et le câble pour la com- 
mande, si utilisé. 
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4.4 Installation verticale en colonne 
1. Souder le support fourni avec la pompe sur l'ouverture la plus 

basse de la colonne montante ou le bétonner sur l'ouverture la 

plus basse du tube. 

2. Fixer une chaîne sur la poignée de levage et enrouler le câble 
d'alimentation. 

3. Lorsque le support a été positionné correctement, descendre 
la pompe dans le tube. S'assurer que le joint soit correctement 
en place dans l'encoche située en dehors du corps de pompe. 
Trois goupilles, sur le support, guideront la pompe en bonne 
position et éviteront à la pompe de bouger dans son siège 
quand elle fonctionnera. 

4. Accrocher le bout de la chaîne à un crochet placé en haut de 
la fosse pour que la chaîne n'entre pas en contact avec le 

corps de pompe. 

5. Ajuster la longueur du câble moteur en l'enroulant sur un sup- 
port pour qu'il ne soit pas endommagé pendant le fonctionne- 
ment. Fixer le support sur un crochet. S'assurer que les câbles 
ne soient pas pliés ou serrés. 

6. Connecter le bout du câble moteur et le câble pour la com- 
mande, si utilisé. 

4.5 Coffrets de contrôle 
Les pompes S1, S2, S3, SA et SV peuvent être connectées à un 

coffret GRUNDFOS séparé type LC pour le contrôle de niveau : 

type LC pour les installations avec une pompe et 

type LCD pour les installations avec deux pompes. 

En fonction de l'application, différents dispositifs de contrôle de 
niveau peuvent être utilisés. 

Le coffret LC est équipé de 2 ou 3 interrupteurs à flotteur : 

deux pour le démarrage et l'arrêt de la pompe. Le troisième inter- 
rupteur (en option) constitue une sécurité pour un niveau élevé. 

Le coffret LCD est équipé de 3 ou 4 interrupteurs à flotteur : 

un pour l'arrêt commun et deux pour le démarrage des pompes. 
Le quatrième interrupteur (en option) constitue une sécurité pour 
un niveau élevé. 

Lors de l'installation des interrupteurs à flotteur, les points sui- 
vants doivent être observés : 

1. Pour éviter l'entrée d'air et les vibrations dans le cas où la 

pompe est immergée, l'interrupteur à flotteur d'arrdt doit 
être monté de façon à arrêter la pompe avant que le niveau du 

liquide baisse à hauteur du corps de pompe. 
Pour les pompes non immergées, le niveau d'arrêt le plus bas 
doit être au moins à 20 cm en dessus de l'ouverture de la 
tuyauterie d'aspiration, voir fig. 8. 

2. L'interrupteur à flotteur de démarrage doit être installé de 
façon à démarrer la pompe au niveau souhaité ; cependant, la 

pompe doit toujours être démarrée avant que le niveau du li- 

quide n'atteigne le fil d'eau d'arrivée. 

3. L'interrupteur à flotteur d'alarme (en cas d'installation) de- 
vra toujours être installé à 10 cm environ de l'interrupteur à 

flotteur de démarrage ; cependant, l'alarme doit toujours fonc- 
tionner avant que le niveau du liquide n'atteigne le fil d'eau 
d'arrivée. 

Nota : Le contrôleur de la pompe ne doit pas être installé dans 
les environnements potentiellement explosifs. 

Les pompes installées dans un environnement poten- 
tiellement explosif doivent toujours être remplies avec 
le liquide pompé. 

Un interrupteur à flotteur supplémentaire doit être 
installé pour permettre à la pompe de s'arrêter si l'in- 
terrupteur à flotteur d'arrêt n'est pas en fonctionne- 
ment. 

4.6 Capteurs de température 
Trois capteurs bi- métalliques sont incorporés dans les enroule- 
ments du stator et un contact s'ouvrira en cas de surchauffe 
(150 °C). 

La tension d'alimentation des capteurs de température doit être 
de 12 -230 V CA. 

Les capteurs de température sont connectés au câble de com- 
mande, voir paragraphe 5. Branchement électrique et doivent 
être connectés au circuit de secours du coffret de contrôle de la 

pompe. 

Nota : Le démarreur moteur du coffret de contrôle de la pompe 
doit inclure un circuit qui déconnecte automatiquement l'alimenta- 
tion électrique au cas où le circuit de protection de la pompe est 
ouvert. 

L'installateur /l'utilisateur doit installer un dispositif 
automatique qui coupe l'alimentation électrique du 

réseau si les capteurs de température ou les cap- 
teurs d'humidité ne sont pas en fonctionnement. 

4.7 Capteurs d'humidité 
Les pompes non anti- déflagrantes possèdent un capteur d'hu- 
midité placé dans la chambre sous le couvercle supérieur du mo- 
teur. 

Les pompes anti- déflagrantes possèdent deux capteurs d'hu- 
midité branchés en série et placés dans la chambre sous le cou- 
vercle supérieur du moteur. 

Le capteur d'humidité n'est pas réutilisable et doit être remplacé 
après utilisation. 

Les capteurs d'humidité sont connectés en série avec les cap- 
teurs de température et connectés au câble de commande, voir 
paragraphe 5. Branchement électrique et doivent être connectés 
au circuit de secours du coffret de contrôle de la pompe. 

Nota : Le démarreur moteur du coffret de contrôle de la pompe 
doit inclure un circuit qui déconnecte automatiquement l'alimenta- 
tion électrique au cas où le circuit de protection de la pompe est 
ouvert. 

4.8 Thermistances 
Les thermistances sont disponibles en accessoires. 

Les thermistances sont utilisées pour la surveillance des tempé- 
ratures du palier et du stator à la place des capteurs de tempéra- 
ture et doivent être connectés au relais de thermistance situé 
dans l'armoire de commande. 

Les limites de température suivantes sont utilisées : 

90 °C - alarme pour température roulements. 

130 °C - arrêt pompe causé par température trop élevée du 

roulement. 

150 °C - arrêt pompe causé par température trop élevée du 

stator. 

A température ambiante, la thermistance est approx. 100 n. 

La surveillance de la température du palier n'est pas 
disponible dans les pompes anti- déflagrantes. 

4.8.1 Contröle après installation de la pompe 

1. A l'aide d'un multimètre, contrôler si la résistance du circuit est 
< 150 Q / résistance thermistances. 

2. A l'aide d'un multimètre, vérifier si la résistance à l'isolement 
entre le circuit et le corps du stator dans la plage la plus éle- 
vée est hors de l'échelle (non mesurable oo ). 

3. Effectuer les mêmes mesures en bout de câble d'alimentation. 
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4.9 Capteur de température Pt100 

Le capteur de température Pt100 est disponible en accessoire. 

Le capteur Pt100 est principalement utilisé pour la surveillance 
de température du roulement, mais il peut aussi être utilisé dans 
le stator. 

La résistance du capteur est : 

100Qà0 °C, 

138,5 i2 à 100 °C et 

108 S2 approx. à température ambiante. 

Le Pt100 n'est pas disponible pour les pompes anti- 
déflagrantes. 

4.9.1 Contrôle après installation de la pompe 

1. A l'aide d'un multimètre, contrôler si la résistance est d'ap- 
proximativement de approx. 108 S2 à température ambiante. 

2. A l'aide d'un multimètre, vérifier si la résistance à l'isolement 
entre le circuit et le corps du stator dans la plage la plus éle- 
vée est hors de l'échelle (non mesurable co ). 

3. Effectuer les mêmes mesures en bout de câble d'alimentation. 
4. Lors du contrôle de la pompe, le capteur Pt100 doit être con- 

necté à un dispositif d'enregistrement. 

4.10 Capteur d'eau dans la chambre à huile OCT1 

Le capteur d'eau OCT1 est disponible en accessoire. 

Il mesure la teneur en eau dans la chambre à huile. 

Le capteur est constitué d'un condensateur plat immergé dans 
l'huile et mesure le circuit électronique émettant un signal de cou- 
rant proportionnel 4 -20 mA. Connecter l'OCT1 comme indiqué 
dans la fig. 9. 

4.10.1 Montage du capteur OCT1 

Le capteur OCT1 doit être placé dans l'orifice de remplissage de 
l'huile. 

1. Déposer la vis d'huile. 

2. Pousser le capteur dans l'orifice de remplissage d'huile. 

3. Pousser le capteur dans la chambre à huile sans le faire tou- 
cher les pièces rotatives, mais assez profondément pour que 
le capteur soit complètement recouvert par l'huile. Les niveaux 
de profondeur d'insertion du capteur en fonction du type de 
pompe apparaissent dans le tableau ci- dessous. 

4. Visser la bague dans le filetage de la vis d'huile. 

Nota : Avant le remontage après le changement d'huile, le cap- 
teur OCT1 doit être nettoyé avec du white spirit. 

Fig. 9 

L 

oCT1 

1 (+) 

o 2 (-) 

U= 30 VDC max 

R = (U - 9 V)/20 mA max 

1 
Puissance moteur Profondeurs d'insertion 

L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2, 4 et 6 pôles 

90 

15 kW, 12 pôles 
20 - 28 kW, 8 pôles 
20 - 50 kW, 4 pôles 

110 

22 - 35 kW, 10 pôles 
35 - 50 kW, 8 pôles 
58 - 155 kW 

140 

34 

Spécifications techniques 

Plage de mesure 20 -100 pF. 

Capacité du capteur à l'air 9 pF. 

Gamme de mesure pour le 
contenu d'eau 

0 -60% correspondant à 
4 -20 mA. 

Plage de température 0 -70 °C. 

Tension d'alimentation 0 -30 VDC maxi 23 mA. 

Matériau du câble 
d'alimentation 

polyuréthane. 

Approbation Ex 

EEx ia IIB T4, Ui = 34 V, li = 
100 m, Ci = 220 nF, Li < 1 uH. 
Dans les environnements po- 
tentiellement explosifs, le cap- 
teur doit être connecté via un 
séparateur approuvé Exi. 

5. Branchement électrique 
Le branchement électrique doit être effectué conformément aux 
prescriptions locales. 

La tension d'alimentation et la fréquence sont indiquées sur la 
plaque signalétique de la pompe. 

La tolérance de tension doit être comprise entre ±5% de la ten- 
sion nominale. 

S'assurer que le moteur est conçu pour l'alimentation électrique 
disponible sur le site d'installation. 

La pompe doit être connectée à un interrupteur prin- 
cipal externe avec un espacement d'au moins 3 mm 
au contact dans chaque pôle. 

La pompe doit être connectée à un démarreur moteur. 

Les schémas de câblage en démarrage direct et en démarrage 
étoile /triangle sont indiqués dans les fig. 10 et 11. 

P1 et P2 sont connectés en série aux capteurs de température et 
d'humidité. 

Fig. 10 

Fig. 11 

Démarrage 
direct 

Démarrage 
étoile /trian- 
gle 

P2 P1 Ll L2 L3 PE 

P2 P1 L7 L2 L3 PE 
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Le couvercle supérieur des pompes antidéflagran- 
tes est fourni avec une borne Terre externe afin de 
permettre le branchement à la terre. L'installation 
électrique doit inclure une connexion externe à partir 
de cette borne Terre. Le fil de terre doit être con- 
forme aux réglementations de sécurité. 

Section des câbles 
d'alimentation 
de l'installation 

[mm2] 

Section mini 
du fil de terre 

[mmz] 

S <16 S 

16 <S_ <35 16 

S > 35 0,5 *S, max. 70 

Avant de procéder à l'installation et au premier dé- 
marrage de la pompe, le câble doit être contrôlé vi- 
suellement afin d'éviter les court -circuits. 

6. Démarrage 

Avant le démarrage manuel ou la permutation sur 
une commande automatique, s'assurer que personne 
ne travaille sur la pompe ou à côté. 

Procéder comme ceci : 

1. Enlever les fusibles ou couper l'alimentation électrique. 

2. Contrôler le niveau d'huile dans la chambre à huile. Voir para- 
graphe 7.1 Contrôle et changement d'huile. 

3. Vérifier si la roue tourne librement. 

4. Vérifier si les dispositifs de commande, si utilisés, fonction- 
nent bien. 

5. S'assurer que la pompe soit immergée dans le liquide. Pour 
les pompes non immergées, il faut s'assurer de la présence 
de liquide dans la fosse. 

S'assurer que la pompe soit remplie avec le liquide 
pompé. 

Les pompes montées en fosse sèche doivent être 
purgées par la vis placée sur le corps de pompe. 

6. Ouvrir les vannes d'isolement, si utilisées. 

7. Vérifier si le système a été rempli de liquide et purgé. 

8. Contrôler le réglage des interrupteurs à flotteur. 

9. Démarrer la pompe et vérifier le fonctionnement de la pompe. 

Nota : En cas de vibrations ou de bruits anormaux de la pompe 
ou un défaut de pompe ou d'alimentation, arrêter immédiatement 
la pompe. Ne pas redémarrer la pompe avant que le défaut ait 
été trouvé et corrigé. 

10. Après le démarrage, le point de fonctionnement de la pompe 
doit être trouvé le plus rapidement possible pour travailler 
dans des conditions optimales. 

Nota : La pompe peut être démarrée sans être immergée pen- 
dant une période très courte pour contrôler le sens de rotation. 

Le fonctionnement de la pompe devra être effectué en accord 
avec les règles de l'art (surveillance de la pompe, des équipe- 
ments de surveillance et des accessoires ...). S'assurer que les 
réglages ne subissent aucun changement de la part d'une per- 
sonne non autorisée. 

6.1 Vérification du sens de rotation 
Une flèche moulée dans le corps de pompe indique le sens cor- 
rect de rotation. La pompe doit tournerr dans le sens des aiguilles 
d'une montre vu du côté bout d'arbre. Observer le mouvement 
de la pompe lors de démarrage. Si la pompe tourne dans le sens 
inverse des aiguilles d'une montre, le sens de rotation est correct. 

Le sens de rotation peut être vérifié comme ceci : 

1. Démarrer la pompe et contrôler le débit ou la pression de re- 
foulement. 

2. Arrêter la pompe et inverser deux phases dans la connexion 
du moteur au réseau. 

3. Redémarrer la pompe et contrôler à nouveau le débit ou la 
pression de refoulement. 

4. Arrêter la pompe. 

5. Comparer les résultats des points 1 et 3. La solution donnant 
le débit le plus important ou la pression la plus élevée est le 
sens correct de rotation. 

Nota : La pompe doit uniquement tourner pendant une période 
très courte lorsqu'elle est suspendu à une chaîne. 

7. Maintenance et service 

Avant de commencer les procédures d'entretien et de 
maintenance sur la pompe, s'assurer que les fusibles 
sont enlevés et que l'alimentation électrique est cou- 
pée pour que la pompe ne puisse pas redémarrer ac- 
cidentellement. De plus, toutes les pièces rotatives 
de la pompe doivent être arrêtées. 

La maintenance et le service doivent être effectués par des per- 
sonnes spécialement entraînées. 

Le travail de maintenance et d'entretien sur les porn- 
pes anti- déflagrantes devra être réalisé par GRUND- 
FOS ou un service agréé par GRUNDFOS. 

Avant de réaliser la maintenance et le service, s'assurer que la 
pompe a été complètement rincée avec de l'eau claire. Rincer les 
pièces de la pompe dans l'eau après démontage. 

Les pompes fonctionnant normalement devront être inspectées 
toutes les 2000 heures de fonctionnement ou au moins une fois 
par an. Si le liquide pompé est très boueux ou sablonneux, la 
pompe devra être contrôlée toutes les 1000 heures de fonction- 
nement ou deux fois par an. 

Les points suivants doivent être contrôlés régulièrement : 

Consommation de puissance 
Etat d'huile et niveau d'huile 
Lorsque la pompe est neuve ou après remplacement des gar- 
nitures mécaniques, contrôler le niveau d'huile après une se- 
maine de fonctionnement. 
L'huile devient grisâtre si elle contient de l'eau. Ceci peut être 
provoqué par une garniture mécanique défectueuse. L'huile 
doit être changée si elle contient de l'eau. Voir paragraphe 
7.1 Contrôle et changement d'huile. 
Nota : L'huile utilisée doit être en accord avec les réglementa- 
tions locales. 
La chambre d'huile contient 1,9 à 12,4 litres d'huile moteur 
SAE 10 W 30 en fonction de la taille de la pompe. 

Entrée de câble 
S'assurer que l'entrée du câble soit étanche et que les câbles 
ne soient pas pliés ou pincés. 

Equilibrage de la roue 
Contrôler l'équilibrage de la roue. Voir paragraphe 7.2 Inspec- 
tion et ajustement de la tolérance de la roue. 

Pièces de la pompe 
Vérifier le corps de pompe ... qui peut être usé. Remplacer les 
pièces défectueuses. 

Roulements à billes 
Vérifier si l'arbre ne fait pas de bruit et s'il tourne librement (le 
faire tourner à la main). Remplacer les roulements défectueux. 
Une révision générale de la pompe est nécessaire au cas où 
les roulements sont défectueux ou si le moteur ne tourne pas 
normalement. Ce travail doit être fait par un personnel compé- 
tent. 

Les roulements à billes doivent être remplacés toutes 
les 25.000 heures de fonctionnment. 

Nota : La carcasse de pompe doit être nettoyée à intervalles ré- 
guliers. 
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7.1 Contrôle et changement d'huile 
La chambre à huile dispose de deux vis A et B, pour la vidange et 
le remplissage d'huile et le contrôle du niveau. Les pompes ins- 
tallées horizontalement (version 6) possèdent une troisième vis, 
C, pour la vidange de l'huile. 

Sur les pompes installées horizontalement (version 6), les vis 
d'huile sont toujours positionnées comme indiqué dans la fig. 12. 

Fig. 12 

Pour les pompes équipées de moteurs 8 ou 10 pôles de 22 à 

50 kW et les pompes avec moteurs de plus de 50 kW, l'huile doit 
toujours être changée pendant que la pompe est debout. La vis B 

est utilisée pour l'indication de niveau d'huile dans la chambre à 
huile, voir fig. 13. 

Fig. 13 

Procéder comme ceci : 

1. Placer la pompe de manière à ce que la vis A pointe vers le 

haut. 

Lors du desserrage de la vis A de la chambre à huile, 
noter que de la pression ait pu apparaître dans la 

chambre. Ne pas enlever la vis tant que la pression 
n'a pas complètement disparu. 

2. Placer un récipient sous la pompe pour récupérer l'huile vi- 
dangée. Desserrer la vis B pointant sur le côté et observer le 

niveau d'huile. La quantité d'huile vidangée indique si la garni- 
ture mécanique inférieure fuit, ce qui peut être normal. 

3. Tourner la pompe ou déposer la vis C et permettre à toute 
l'huile d'être vidangée de la chambre au récipient. Verser un 

échantillon d'huile dans le récipient et observer la qualité de 
l'huile. 
L'huile propre peut être réutilisée. 
L'huile émulsionnée doit être changée et jetée. 
Nota : L'huile utilisée doit être jetée en accord avec les régle- 
mentations locales. 
Le niveau bas d'huile peut indiquer que la garniture mécani- 
que supérieure est défectueuse. Contacter un atelier de répa- 
ration autorisé, si nécessaire. 

4. Remplir la chambre à huile avec de l'huile à travers l'orifice 
supérieur A jusqu'à ce que le niveau d'huile atteigne l'orifice 
B. Remplacer les joints toriques par des nouveaux, remettre 
les vis et serrer efficacement. 

36 

Utiliser le grade de viscosité SAE 10 W 30. 

L'huile ONDINA 917 peut être utilisée pour les appli- 
cations avec température classe T4 uniquement. 

7.2 Inspection et ajustement de la tolérance de la roue 

Le réglage de la tolérance de la roue est réalisée seulement 
pour les pompes équipées de roue à canal (pompes S1, S2 et 
S3). 

La tolérance correcte de la roue est 0,7 mm ±0,2 mm. La tolé- 
rance devra être ajustée si l'usure est de 1,2 mm ou plus. 

Les procédures pour l'ajustement de la tolérance de la roue sont 
différentes pour les pompes immergées (versions 1, 2, 4 et 5) et 
les pompes non immergées (versions 3, 6 et 7). 

Les différentes procédures sont décrites dans les paragraphes 
suivants : 

7.2.2 Ajustement de la tolérance de la roue pour les pompes im- 
mergées sans évent d'entrée, 

7.2.3 Ajustement de la tolérance de la roue pour les pompes im- 
mergées avec évent d'entrée, 

7.2.4 Ajustement de la tolérance de la roue pour les pompes non 
immergées sans flasque, 

7.2.5 Ajustement de la tolérance de la roue pour les pompes non 
immergées avec flasque, 

7.2.6 Ajustement de la tolérance de la roue des pompes axiales. 

7.2.1 Inspection de la tolérance de la roue 
pour les pompes immergées 

1. Mettre la pompe à plat sur un plan de travail. 

2. Récupérer les six vis fixant le corps de pompe au moteur et 
les trois vis d'ajustement, voir fig. 14. 

3. Contrôler la tolérance entre la roue et le corps de pompe. 

4. Tourner la roue avec la main et contrôler différents points, voir 
fig. 15. 

Fig. 14 

Op 

Fig. 15 

Vis d'ajuste- 
ment 

Vis de fixation 

Si la tolérance de la roue nécessite un ajustement, suivre l'une 
des procédures décrites ci- dessous. 
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7.2.2 Ajustement de la tolérance de la roue 
pour les pompes immergées sans évent d'entrée 

Procédure : 

1. Desserrer toutes les vis de fixation et les vis d'ajustement en- 
tre le corps de pompe et le moteur. 

2. Taper sur le corps de pompe à différents points à l'aide d'un 
maillet en caoutchouc pour desserrer le corps de pompe du 
moteur. 

3. Eliminer la tolérance de la roue en serrant les trois vis de fixa- 
tion jusqu'à ce que la roue touche le corps de pompe. Ne pas 
trop forcer. 

4. Desserrer les vis de fixation et laisser une tolérance de 
0,7 mm ±0,2 mm en serrant les trois vis d'ajustement, voir fig. 
16. Contrôler que la tolérance est la môme tout autour de 
l'ouverture d'aspiration. 

Fig. 16 

5. Serrer toutes les vis de fixation et vérifier que la tolérance est 
encore la même tout autour de l'ouverture d'aspiration. 

7.2.3 Ajustement de la tolérance de la roue 
pour les pompes immergées avec évent d'entrée 

Procédure : 

1. Desserrer toutes les vis de fixation et les vis d'ajustement en- 
tre le corps de pompe et le moteur. 

2. Taper sur le corps de pompe à différents points à l'aide d'un 
maillet en caoutchouc pour desserrer le corps de pompe du 

moteur. 

3. Eliminer la tolérance de la roue en serrant les trois vis de fixa- 
tion jusqu'à ce que la roue touche l'évent d'entrée. Ne pas trop 
forcer. 

4. Desserrer les vis de fixation et laisser une tolérance de 
0,7 mm ±0,2 mm en serrant les trois vis d'ajustement, voir fig. 
17. 

Contrôler que la tolérance est la même tout autour de l'ouver- 
ture d'aspiration. 

Fig. 17 

5. Serrer toutes les vis de fixation et vérifier que la tolérance est 
encore la même tout autour de l'ouverture d'aspiration. 

7.2.4 Ajustement de la tolérance de la roue pour les pompes 
non immergées sans flasque 

La tolérance de la roue peut être ajustée pendant que la pompe 
est montée sur le pied d'assise et raccordée à la tuyauterie, voir 
fig. 16. 

Procédure : 

1. Desserrer toutes les vis de fixation et les vis d'ajustement en- 
tre le corps de pompe et le moteur. 

2. Taper sur le corps de pompe à différents points à l'aide d'un 
maillet en caoutchouc pour desserrer le corps de pompe du 

moteur. 

3. Eliminer la tolérance de la roue en serrant les trois vis de fixa- 
tion jusqu'à ce que la roue touche le corps de pompe. Ne pas 
trop forcer. 

4. Mesurer la distance X entre le corps de la garniture mécani- 
que et le corps de pompe en trois points à l'aide d'un compas 
à coulisse, voir fig. 16. 

5. Desserrer les vis de fixation et décrocher le moteur de 0,7 mm 

±0,2 mm en serrant les trois vis d'ajustement et en utilisant la 

distance X comme référence. 

6. Serrer toutes les vis de fixation et vérifier si la distance X aux 
trois points est la même. 

7.2.5 Ajustement de la tolérance de la roue pour les pompes 
non immergées avec flasque 

La tolérance de la roue peut être ajustée pendant que la pompe 
est montée sur le pied d'assise et raccordée à la tuyauterie, voir 
fig. 18. 

Procédure : 

1. Desserrer toutes les vis de fixation (028). 

2. Eliminer la tolérance de la roue S en serrant les vis d'ajuste- 
ment (074). Ne pas trop forcer. 

3. Mesurer et noter la distance "L" entre le corps de pompe et le 
couvercle d'aspiration aux vis d'ajustement. Utiliser un corn - 
pas à coulisse. 

4. Desserrer les vis d'ajustement (074). 

5. Serrer les vis de fixation (028) pour que la distance "L" mesu- 
rée aux vis d'ajustement augmente de 0,7 mm ±0,2 mm. 

6. Serrer les vis d'ajustement et resserrer les vis de fixation. 

7. Vérifier la distance "L" et réajuster, si nécessaire. 

Fig. 18 

7.2.6 Ajustement de la tolérance de la roue des pompes 
axiales 

La tolérance de la roue d'une nouvelle pompe est 0,8 mm et ne 

peut pas être réajustée. Si la tolérance de la roue dépasse 3 mm, 
l'hélice et la pièce d'aspiration doivent être remplacées afin d'as- 
surer le point de fonctionnement et le rendement requis. 
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7.3 Pompes anti- déflagrantes Si, S2, S3 et SV 

Les moteurs anti- déflagrants réparés sont équipés d'une plaque 
de repère donnant les informations suivantes : 

le symbole de réparation R. 

le nom et la marque de l'atelier de réparation. 

le numéro de référence relatif à la réparation. 

la date de visite ou de réparation. 

Dans le cas d'une réparation, la plaque existante doit être rem- 
placée par une nouvelle à jour. 

L'atelier de réparation doit enregistrer toutes les visites, les répa- 
rations et les modifications éventuelle effectuées. Toutes les visi- 
tes et réparations effectuées doivent être transmises à l'installa- 
teur ou l'utilisateur avec le certificat original du moteur antidéfla- 
grant en question. 

7.3.1 Câble moteur 

Des câbles approuvés par le fabricant et conçus pour l'entrée de 
câble (diamètre, nombre de fils, section, matériaux) doivent être 
utilisées. 

7.3.2 Entrée de câble 

Seules des entrées de câbles EExd correspondants au diamètre 
de câble doivent être utilisées. La dimension correspondante du 
câble est inscrite à l'entrée du câble. 

Fixer l'entrée du câble au couvercle supérieur du moteur en ser- 
rant les vis une par une jusqu'à ce que l'entrée du câble soit pla- 
qué contre le couvercle supérieur. 

7.3.3 Pièces détachées 

Les pièces endommagées du moteur, comme le couvercle supé- 
rieur et l'entrée du câble, devront toujours être remplacées par de 
nouvelles pièces et approuvées. Les pièces du moteur ne doivent 
pas être reconditionnées en machine ni ressoudées. 

7.4 Pompes contaminées 
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 toxique. 

8. Mise au rebut 
La mise au rebut de ce produit ou de ses pièces doit être effec- 
tuée conformément aux directives suivantes : 

1. Utiliser le service local public ou privé de collecte des déchets. 
2. Dans le cas où un tel service de collecte des déchets n'existe 

pas ou ne peut pas traiter les matériaux utilisés dans ce pro- 
duit, prière de livrer le produit ou tout matériau dangereux pro- 
venant du produit chez votre société ou atelier GRUNDFOS le 
plus proche. 
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9. Recherche des pannes 

S'assurer que toutes les alimentations électriques aient été coupées et que tous les composants tournants de la pompe ne 

soient plus en mouvement avant de tenter une éventuelle réparation. 

Les instructions de sécurité dans le paragraphe 2. Sécurité doivent être lues et respectées. 

Panne Cause Cause 

1. La pompe ne démarre 
pas ou s'arrête sans 
cause visible. 

a) Pas d'alimentation électrique. Vérifier l'alimentation électrique et les fusibles. Dé- 
marrer la pompe manuellement et contrôler le fonc- 
tionnement du contacteur. 

2. La pompe ne démarre 
pas ou s'arrête. Le 

panneau de corn- 
mande du coffret indi- 
que que le démarreur 
moteur ou le dispositif 
de protection a(ont) 
déclenché(s). 

a) Phase manquante. Vérifier l'alimentation électrique et les fusibles. 

b) Pompe momentanément surchargée. Si le défaut ne disparaît pas automatiquement, trou - 
ver la cause. 

c) Roue bloquée par des impuretés. Contrôler la roue et la nettoyer, si nécessaire. 

d) Démarreur moteur pas réglé correctement. Contrôler et régler, si nécessaire, l'intensité nomi- 
Hale. 

e) Capteurs de température ont déclenchés. Refroi- 
dissement moteur insuffisant. 

Assurer un bon refroidissement du moteur en des - 
cendant la pompe dans le liquide, versions 1 et 4. 

f) Capteur d'humidité dans moteur a déclenché. Contacter un atelier de réparation autorisé. 

g) Câble moteur défectueux. Contrôler les défauts visibles. Contacter un atelier de 
réparation autorisé. 

h) Tension d'alimentation fluctuante. Contrôler la tension. Tolérance autorisée ±5 %. 

3. La pompe fonctionne 
mais ne donne pas le 

débit souhaité. 

a) Mauvais sens de rotation. Contrôler le sens de rotation et intervertir deux pha- 
ses du moteur. 

b) Roue abîmée. Contrôler la roue et l'ajuster, si nécessaire. 

c) Pompe ou tuyauterie bloquée par des impuretés. Contrôler la pompe et la tuyauterie et nettoyer, si né- 
cessaire. 

d) Hauteur manométrique trop élevée. Contrôler en mesurant la pression et réinstaller la 
tuyauterie de refoulement ou installer une nouvelle 
pompe. 

e) Vannes fermées ou bloquées. Le clapet anti -re- 
tour ne fonctionne pas. 

Contrôler la position de la vanne et nettoyer, si né- 
cessaire. 

f) Air dans pompe ou tuyauterie d'aspiration. Purger la pompe et la tuyauterie d'aspiration. Aug- 
menter le niveau d'arrêt dans la fosse ou réinstaller 
la tuyauterie d'aspiration. 

g) Liquide pompé trop dense. Diluer le liquide. 

h) Pompe mal raccordée à l'accouplement automati- 
que. 

Pompe en dessous du niveau de liquide dans la 
fosse. Remonter la pompe et la remettre en place sur 
l'accouplement automatique. 

i) Fuite dans la tuyauterie. Contrôler les fuites. 

j) Système de sécurité dans la fosse activé par 
inadvertance. 

Contrôler la fonction et réparer, si nécessaire. 

4. La pompe démarre 
mais s'arrête aussitôt. 

a) Pompe encrassée qui cause le déclenchement 
des capteurs de température. 

Contrôler la pompe et nettoyer, si nécessaire. 

b) Moteur en surchauffe. Assurer un bon refroidissement du moteur. 

c) Flotteur déréglé ou défectueux. Nettoyer ou régler le flotteur ou le remplacer, si né- 
cessaire. 

5. La pompe vibre ou 
émet des bruits impor- 
tants. 

a) Pompe partiellement bloquée par des impuretés. Contrôler la pompe et nettoyer, si nécessaire. 

b) Mauvais sens de rotation. Contrôler le sens de rotation et intervertir deux pha- 
ses du moteur. 

c) La pompe fonctionne hors plage de fonctionne- 
ment. 

Contrôler les conditions de fonctionnement. 

d) Pompe défectueuse. Contrôler la pompe. Réparer ou contacter un atelier 
de réparation autorisé, si nécessaire. 

e) Pompe mal raccordée à l'accouplement automati- 
que. 

Pompe en dessous du niveau de liquide dans la 

fosse. Remonter la pompe et la remettre en place sur 
l'accouplement automatique. 

f) La pompe cavite. Contrôler la pompe et si la tuyauterie d'aspiration est 
bloquée. Nettoyer, si nécessaire. Vérifier le point de 
fonctionnement et ajuster, si nécessaire. 

g) Pied d'assise, accouplement automatique, sup- 
port ou rails de guidage pas installés correcte- 
ment. 

Contrôler l'installation et serrer les écrous, si néces- 
saire. 

6. Huile contenant de 
l'eau ou émulsionnée. 

a) Garniture mécanique inférieure qui fuit. Contacter un atelier de réparation autorisé, si néces- 
saire. 

7. Niveau d'huile bas. a) Garniture mécanique supérieure qui fuit. Contacter un atelier de réparation autorisé, si néces- 
saire. 

Nous nous réservons tout droit de modifications. 
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Prima di procedere all'installazione, leggere attenta- 
mente queste istruzioni. L'installazione ed il funzio- 
namento dovranno inoltre essere conformi alla locale 
regolamentazione ed alla pratica della regola d'arte. 

1. Descrizione generale 
Il presente manuale contiene istruzioni per l'installazione, il fun- 
zionamento e la manutenzione delle pompe sommerse 
GRUNDFOS per acque luride, tipi S1, S2, S3, SA e SV, equipag- 
giate con motori da 7,5 a 155 kW. 

Nel presente manuale verranno fornite anche istruzioni specifiche 
per le pompe in versione antideflagrante. 

1.1 Applicazioni 
Le pompe S1, S2, S3, SA e SV sono progettate per il pompaggio 
di acque luride in applicazioni municipali, private ed industriali. 

A seconda della versione, le pompe possono essere impiegate 
per l'installazione sommersa o in camera asciutta. 

Massima dimensione dei corpi solidi: 145 mm. 

1.1.1 Ambienti potenzialmente esplosivi 

Negli ambienti potenzialmente esplosivi è necessario utilizzare le 

pompe S1, S2, S3 e SV in versione antideflagrante, vedi sezioni 
1.5.1 Certificazione e classificazione antideflagrante e 7.3 Pompe 
S1, S2, S3 e SV in versione antideflagrante. 

Nota: La classificazione antideflagrante della pompa è EEx dIIB 
T3 o EEx dlIB T4. L'installazione deve essere approvata dalle au- 
torità locali preposte alla certificazione. 
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1.2 Condizioni operative 

1.2.1 Valore del pH 

Tutte le pompe possono essere utilizzate per pompare liquidi con 
pH compreso fra 4 e 10. 

1.2.2 Temperatura del liquido 

da 0 °C a +40 °C. 

1.2.3 Temperatura ambiente 

da -20 °C a +40 °C. 

1.2.4 Densità e viscosità del liquido pompato 

Densità massima: 1000 kg /m3. 

Viscosità cinematica massima: 1 mm2 /s (1 cSt). 

Nota: Quando vengono pompati liquidi con densità o viscosità ci- 
nematica superiori ai valori sopra indicati, devono essere utiliz- 
zati motori sovradimensionati. 

1.2.5 Livello del liquido pompato 

In caso di installazione sommersa, accertarsi che il livello minimo 
del liquido al di sotto del quale la pompa si deve fermare, sia 
sempre superiore al punto più alto del corpo pompa stesso. 

La pompa deve essere riempita sempre e solo con il 

liquido da pompare. 

Per essere sicuri che la pompa si arresti anche 
quando l'interruttore a galleggiante di stop non è in 

funzione, occorre installare un ulteriore galleggiante. 

Per garantire l'adeguato raffreddamento del motore durante il 

funzionamento, è necessario soddisfare i seguenti requisiti mi- 
nimi: 

Versioni 1 e 4: 
La pompa deve sempre essere coperta dal liquido pompato 
fino a metà del motore. 

Versioni 2 e 5: 
II corpo pompa deve sempre essere coperto dal liquido pom- 
pato. 

Versioni 3 e 6: 
Nessun requisito particolare. 

Versione 7: 
II livello del liquido deve sempre essere almeno 350 mm al di 

sopra della bocca di aspirazione, vedi fig. 7. 

1.2.6 Funzionamento 

Le pompe sono progettate per funzionamento continuo o per un 

funzionamento intermittente con il massimo numero di avviamenti 
orari come stabilito nella tabella sottostante: 

Potenza del motore Avviamenti /ora 

7,5 -21,0 kW, 2e4poli . 20 

15,0 kW, 12 poli 
16,0 kW, 6 poli 
22,0 - 155 kW 

15 

1.2.7 Classe di protezione 

IEC IP 68. 

1.3 Rumorosità 
La rumorosità è inferiore ai limiti stabiliti dalla Direttiva macchine 
EC 98/37/CE. 
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1.4 Codice modello 
Tutte le pompe S1, S2, S3, SA e SV descritte nel presente manuale sono identificate dal codice modello riportato nella conferma d'ordine 
e nella documentazione fornita a corredo della pompa. Il codice comprende 14 elementi, come mostrato nella tabella seguente. 

Si noti che i tipi di pompe descritti nelle presenti istruzioni non sono necessariamente disponibili in tutte le varianti. Le parti di codice evi- 
denziate sono riportate sulla targhetta identificativa della pompa. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Elemento del codice Descrizione 

1. Tipo di pompa S Pompa GRUNDFOS sommersa per acque luride, tipo S -) 

2. Tipo di girante 1 Monocanale 
2 Bicanale 
3 Tricanale 
V SuperVortex 
A Assiale 

3. Specifica motore [ ] Standard, non certificato 
X Motore antideflagrante 
A In conformità con le norme ATEX 

4. Potenza motore Potenza del motore in kW 

5. Numero di poli del motore Velocità del motore a 

50 Hz 60 Hz 
min-1 min -1 

2 2 poli 3000 3600 

4 4 poli 1500 1800 

6 6 poli 1000 1200 

8 8 poli 750 900 

10 10 poli 600 720 

12 12 poli 500 600 

6. Generazione della pompa [ ] Prima generazione 
A Seconda generazione 
B Terza generazione ecc. 

Il codice di generazione designa pompe strutturalmente differenti con la stessa potenza no- 
minale 

7. Prevalenza [ ] Nessuna classificazione 
E Extra -bassa 

L Bassa 
M Media 
H Alta 

S Super -alta 

8. Versione di installazione 1 Installazione sommersa con piede e guide di accoppiamento 
2 Installazione sommersa con piede e guide di accoppiamento. Pompa con camicia di raffred- 

damento. 
3 Installazione verticale in camera asciutta con base di appoggio fissa. Pompa con camicia di 

raffreddamento. 
4 Installazione sommersa, trasportabile. 
5 Installazione sommersa, trasportabile. Pompa con camicia di raffreddamento. 

6 Installazione orizzontale in camera asciutta con base di appoggio e supporto fissi. 
Pompa con camicia di raffreddamento. 

7 Installazione verticale a colonna. 

9. Intercambiabilità La lettera (A, B, C...) indica l'intercambiabilità dei componenti con pompe aventi gli altri par- 

ticolari identici. Le pompe senza lettera o con la stessa lettera sono composte da parti total- 
mente intercambiabili ed utilizzano lo stesso catalogo ricambi. 

10. Numero di fasi [ ] Trifase 
11. Frequenza 5 50 Hz 

6 60 Hz 

12. Tensione e avviamento 50 Hz 60 Hz 

01 400 V, DOL 01 460 V, DOL 

11 400 V, stella -triangolo 11 460 V, stella -triangolo 

02 230 V, DOL 03 500 V, DOL 

12 230 V, stella -triangolo 13 500 V, stella -triangolo 

03 415 V, DOL 05 380 V, DOL 

13 415 V, stella -triangolo 15 380 V, stella -triangolo 

04 500 V, DOL 07 220 V, DOL 

14 500 V, stella -triangolo 17 220 V, stella -triangolo 

06 690 V, DOL 

13. Equipaggiamento speciale U Flange in accordo alle norme ANSI 

14. Parti non standard Z Vedi conferma d'ordine per ulteriori dettagli. 
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1.5 Targhetta identificativa 
Tutte le pompe sono identificate mediante la targhetta identifica- 
tiva posta sul corpo superiore del motore, vedi fig. 1. Se la tar- 
ghetta identificativa dovesse essere mancante o danneggiata, la 
pompa è identificabile dal numero di serie stampato sotto la tar- 
ghetta. 

Fig. 1 
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i Type: 
Prod No: 

No: Tmax: °C 
Hmax: Qmax: Ils ó 
Q 20m IP68 CD 

Motor:- Hz n: min-' q 

----- 
'V 6. A 

VY A 
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q,: Insul.class.F --1- 
wt: kg 
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Pos. Descrizione 

1 Modello 

2 Codice SAP 

3 N° di serie 

4 Temperatura massima del liquido 

5 Prevalenza massima 

6 Portata massima 

7 Profondità massima di installazione 

8 Classe di isolamento 

9 N° di fasi 

10 Frequenza 

11 N° di giri nominale 

12 Volt/collegamento triangolo 

13 Volt/collegamento stella 

14 Potenza elettrica 

15 Potenza all'albero 

16 Fattore di potenza 

17 Classe di isolamento 

18 Data di produzione 

19 Peso della pompa 
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1.5.1 Certificazione e classificazione antideflagrante 

Le pompe antideflagranti sono state approvate da Baseefa Ltd in 

conformità ai Requisiti essenziali per la salute e la sicurezza rela- 
tivi alla progettazione e alla produzione di apparecchiature utiliz- 
zate in atmosfere potenzialmente esplosive riportate nell'Annes- 
so II delle direttive del Consiglio Europeo 94/9/EC (ATEX). 

Le pompe certificate (pompe EX) sono dotate di una targhetta 
con i dati dell'approvazione fissata in modo ben visibile vicino alla 
targhetta identificativa. 

La fig. 2 mostra l'esempio di due targhette con le approvazioni di 

pompe dotate di motori la cui classe di temperatura è T3 o T4. 

Fig. 2 

/ó O\ ` GRUNDF05'N 

CE11800 112G 

EEx OIS T3 
cl1B T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70 -c 

O IZZ 325131 96496551 O, 

GRUNDFOSi O\ 
iO 

CE 1180 g 112 G 
EEx dl1B T4 
cl1B T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

Do not open when an explosive 

gas atmosphere Is present. 

\O I ZZ 32561 96496550 0/ 

La targhetta di approvazione fornisce i seguenti dettagli: 

CE Marchio CE. 

1180 N° di identificazione dell'Ente Notificato. 

G Simbolo di antideflagranza in accordo alle Direttive 
EU. 

II Gruppo di appartenenza (II = non per miniere). 

2 

G 

EEx 

d 

IIB 

T3 

T4 

c 

Baseefa 

No. 

PC 

Categoria di appartenenza (alta protezione). 

Tipo di atmosfera esplosiva. 

Motore antideflagrante secondo le norme europee. 

Motore resistente alla pressione esplosiva. 

Gruppo di compatibilità dei gas. 

Massima temperatura superficiale del motore 200 °C. 

Massima temperatura superficiale del motore 135 °C. 

Sicurezza costruttiva. 

N° certificato. 

HA. 

Codice di produzione. 

2. Sicurezza 

L'installazione della pompa nei pozzi deve essere ef- 
fettuata da personale specializzato. 

In presenza di atmosfera esplosiva si raccomanda, ai 
non addetti ai lavori, il divieto assoluto di ingresso 
nell'area di installazione. 

Per ragioni di sicurezza, tutti i lavori nei pozzi devono essere pre- 
senziati da personale esperto all'esterno del pozzo. 

In pozzi di acque luride sono presenti sostanze tossiche e/o no- 
cive. Per questa ragione, tutti gli addetti ai lavori devono indos- 
sare un appropriato equipaggiamento protettivo e tutti i lavori 
sulla pompa e vicino ad essa devono essere svolti nella più 
stretta osservanza delle norme igieniche vigenti. 
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3. Trasporto e immagazzinaggio 
La pompa è fornita nell'imballo più appropriato nel quale deve re- 

stare fino al momento dell'installazione. 

Verificare che la pompa non possa rotolare o cadere. 

Tutte le attrezzature di sollevamento devono presentare una por- 

tata adeguata e devono sempre essere sottoposte ad un accu- 
rato controllo prima di sollevare la pompa. Non superare la 

portata massima nominale del sistema di sollevamento. Il peso 
della pompa è riportato sulla targhetta identificativa. 

Sollevare sempre la pompa utilizzando l'apposita ma- 
niglia oppure tramite carrello elevatore, mai per il 

cavo motore o per la tubazione di mandata. 

Nota: Rimuovere la protezione dall'estremità libera del cavo di 

alimentazione soltanto al momento di effettuare i collegamenti 
elettrici. L'estremità libera del cavo non deve essere esposta a 

umidità o acqua, indipendentemente dal fatto che sia protetta o 

meno. II mancato rispetto di questa precauzione pub comportare 
danni al motore. 

In caso di lunghi periodi di immagazzinaggio, la pompa deve es- 

sere protetta contro umidità e calore. 

Temperatura di immagazzinaggio: da -30 °C a +60 °C. 

Dopo un lungo periodo di immagazzinaggio, controllare la pompa 
prima di metterla in funzione. Verificare che la girante possa ruo- 

tare liberamente. Controllare soprattutto le condizioni della tenuta 
meccanica e del pressacavo. 

4. Installazione 
La targhetta che viene fornita sciolta con la pompa deve essere 
fissata al momento dell'installazione. 

Nel luogo di installazione dovranno essere rispettate tutte le nor- 
me di sicurezza, ad esempio dovranno essere impiegati ventilato- 
ri che assicurino un adeguato ricambio d'aria nel pozzo. 

Non introdurre le mani o altri attrezzi nella bocca di 

aspirazione o mandata della pompa dopo che la 

pompa è stata collegata all'alimentazione elettrica, a 

meno che la pompa non sia stata disattivata rimuo- 
vendo i fusibili o azionando l'interruttore generale. 
È necessario escludere la possibilità di attivazione 
accidentale dell'alimentazione elettrica. 

Prima dell'installazione controllare il livello dell'olio nella relativa 
camera, vedi paragrafo 7.1 Controllo e sostituzione dell'olio. 

Le pompe S1, S2, S3, SA e SV sono progettate per varie tipolo- 
gie di installazione. 

Le figure da 3 a 7 mostrano le possibili installazioni. 

Fig. 3 

Versioni 1 e 2: 

Installazione sommersa con piede 
e guide di accoppiamento 

Installazione permanente all'interno di un pozzo. La pompa 
pub essere facilmente estratta e calata nel pozzo mediante 
le guide di accoppiamento. 
II livello del liquido pub essere tenuto più basso per la ver- 

sione 2 rispetto alla versione 1. 

Fig. 4 

Versione 3: 
Installazione verticale in camera asciutta 

con base di appoggio fissa 

Installazione permanente in una sala pompe. La pompa 
viene fissata ai tubi di aspirazione e di mandata mediante 
connessioni flangiate. Le pompe con flangia DN 500 o 

DN 600 devono essere installate su un basamento in ce- 
mento (vedi figura a destra). 

Fig. 5 

Versioni 4 e 5: 

Installazione sommersa, trasportabile 

Installazione per impiego trasportabile o installazione tern- 
poranea. 
II livello di liquido può essere tenuto più basso per la ver- 
sione 5 rispetto alla versione 4: 

Fig. 6 

Versione 6: 

Installazione orizzontale in camera asciutta 
con base di appoggio e supporto fissi 

I 

w 

po 0, O_. Oo Oo oo I_ oo 00 4e 
0, 0, 0, 0, 0, 0, 0, 0, 

Installazione permanente in una sala pompe. La pompa 
viene fissata ai tubi di aspirazione e di mandata mediante 
connessioni flangiate. 
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Fig. 7 

Versione 7: 
Installazione verticale a colonna 

Installazione verticale a colonna in tubo d'acciaio o pozzo 
di cemento. 

4.1 Installazione sommersa con piede e guide 
di accoppiamento 

Le pompe destinate ad un'installazione permanente possono es- 
sere installate con piede fisso e guide di accoppiamento e pos- 
sono funzionare completamente o parzialmente sommerse nel 
liquido pompato. 

1. Preparare due fori all'interno del pozzo al fine di posizionare i 

supporto dei tubi guida e fissare provvisoriamente tale sup- 
porto con due viti. 

2. Posizionare la base dell'accoppiamento sul fondo del pozzo. 
Utilizzare un filo a piombo o una livella per determinare la po 
sizione corretta. Fissare il piede di accoppiamento con bulloni 
e tasselli ad espansione. Se il fondo del pozzo è irregolare, 
predisporre un supporto affinchè lo stesso, quando montato, 
risulti orizzontale. 

3. Montare il tubo di mandata a regola d'arte, senza creare tor- 
sioni o tensioni allo stesso. 

4. Inserire i tubi guida negli anelli della base e adattare la lun- 
ghezza dei tubi guida al supporto posto all'imboccatura del 
pozzo. 

5. Svitare il supporto provvisoriamente fissato. Inserire i tasselli 
ad espansione nei tubi guida. Fissare il supporto all'interno 
del pozzo. Serrare i bulloni nei tasselli'ad espansione. 

6. Eliminare i detriti dal pozzo prima di introdurre la pompa. 
7. Fissare le catene di sollevamento alla pompa. 

8. Far scorrere la controflangia fra i tubi guida e calare la pompa 
nel pozzo con l'ausilio della catena. La connessione al tubo di 
mandata si realizza quando la pompa raggiunge il fine corsa. 

9. Appendere l'estremità della catena ad un gancio adeguato 
posto all'imboccatura del pozzo, in modo tale che la catena 
stessa non possa entrare a contatto con il corpo pompa. 

10. Regolare la lunghezza del cavo motore affinchè non venga 
danneggiato durante il funzionamento. Verificare che i cavi 
non siano danneggiati da pieghe o tagli anche molto piccoli. 

11. Collegare il cavo motore ed il cavo di controllo, se presente. 
Nota: L'estremità del cavo non deve essere sommersa; in caso 
contrario l'acqua può penetrare nel motore attraverso il cavo. 
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4.2 Installazione in camera asciutta 
In questo caso le pompe sono installate permanentemente in una 
sala pompe. 

La pompa tuttavia è ermetica ed una sua eventuale immersione 
non la danneggerà. 

1. Tracciare ed eseguire i fori di fissaggio nel cemento del pavi- 
mento. 

2. Fissare alla pompa il supporto o la base di appoggio. 
3. Fissare la pompa con viti ad espansione. 
4. Controllare che la pompa sia verticale /orizzontale. 
Per facilitare la manutenzione, inserire valvole di intercettazione 
a monte e a valle della pompa. 

5. Collegare i tubi di aspirazione e di mandata e le valvole di in- 
tercettazione, assicurandosi di non creare dannose tensioni 
nelle parti. 

6. Regolare la lunghezza del cavo motore affinchè non venga 
danneggiato durante il funzionamento. Verificare che i cavi 
non siano danneggiati da pieghe o tagli anche molto piccoli. 

7. Collegare il cavo motore ed il cavo di controllo, se presente. 
Nota: Nelle installazioni orizzontali, si raccomanda di utilizzare 
una riduzione fra il tubo di aspirazione e la pompa. La riduzione 
deve essere di tipo eccentrico e deve venire installata in modo 
tale che il bordo diritto sia rivolto verso l'alto. In questo modo si 
evita l'accumulo di aria nel tubo di aspirazione, eliminando il ri- 
schio di malfunzionamento, vedi fig. 8. 

Fig. 8 

o' . o ó 

Riduzione eccentrica 

4.3 Installazione sommersa, trasportabile 
1. Assemblare il supporto ad anello alla flangia di aspirazione 

della pompa. 

2. Fissare un tubo di raccordo a 90° tra la bocca di mandata e la 
relativa tubazione o tubo flessibile. 

Se si utilizza un tubo flessibile, verificare che non si pieghi e che 
il suo diametro interno corrisponda a quello della bocca di man- 
data. 

3. Calare la pompa nel pozzo con l'ausilio di una catena fissata 
alla maniglia di sollevamento della pompa. Si raccomanda di 
collocare la pompa su una superficie piana e stabile. Assicu- 
rarsi che la pompa sia appesa alla catena e non al cavo. 

4. Appendere l'estremità della catena ad un gancio adeguato po- 
sto all'imboccatura del pozzo, in modo tale che la catena non 
possa entrare a contatto con il corpo pompa. 

5. Regolare la lunghezza del cavo motore affinchè non venga 
danneggiato durante il funzionamento. Verificare che i cavi 
non siano danneggiati da pieghe o tagli anche molto piccoli. 

6. Collegare il cavo motore ed il cavo di controllo, se presente. 
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4.4 Installazione verticale a colonna 

1. Saldare il supporto ad anello fornito in dotazione con la pompa 
all'apertura inferiore del tubo montante oppure fissarlo in corri- 
spondenza dell'apertura inferiore del pozzo in cemento. 

2. Fissare una catena alla maniglia di sollevamento e svolgere il 

cavo di alimentazione. 

3. Una volta che il supporto ad anello è stato posizionato, calare 
la pompa nel pozzo. Assicurarsi che l'O -ring sia posizionato 
correttamente nel suo alloggiamento all'esterno del corpo 
pompa. Tre perni di guida sul supporto ad anello guideranno la 

pompa nella posizione corretta, impedendole di ruotare nella 
propria sede durante il funzionamento. 

4. Fissare opportunamente l'estremità della catena, in modo tale 
che la catena stessa non possa entrare a contatto con il corpo 
pompa. 

5. Regolare la lunghezza del cavo motore affinchè non venga 
danneggiato durante il funzionamento. Verificare che i cavi 
non siano danneggiati da pieghe o tagli anche molto piccoli. 

6. Collegare il cavo motore ed il cavo di controllo, se presente. 

4.5 Quadri elettrici con controlli di livello 
Le pompe S1, S2, S3, SA e SV possono essere collegate ad un 

quadro elettrico di controllo GRUNDFOS disponibile come acces- 
sorio, in grado di eseguire la regolazione di livello: 

tipo LC per installazioni a pompa singola e 

tipo LCD per installazioni a due pompe. 

A seconda dell'applicazione è possibile utilizzare diversi tipi di si- 

sterni di controllo di livello. 

II quadro elettrico LC è provvisto di due o tre sensori di livello: 
uno per l'avviamento, uno per l'arresto e il terzo, opzionale, serve 
come allarme di massimo livello. 

II quadro LCD è provvisto di tre o quattro sensori di livello: 
uno per l'arresto comune e due per l'avviamento delle pompe. Il 

quarto sensore di livello, opzionale, serve come allarme di mas- 
simo livello. 

Per l'installazione dei sensori di livello, è necessario osservare le 

seguenti regole: 

1. Per prevenire l'ingresso di aria e vibrazioni nelle pompe som- 
merse, il galleggiante di stop deve essere installato in modo 
che la pompa si fermi prima che il livello del liquido scenda al 

di sotto del punto più alto del corpo pompa. 
Come regola generale per le pompe installate in camera 
asciutta, il livello di stop deve trovarsi almeno 20 cm sopra il 

punto più alto del collettore di aspirazione, vedi fig. 8. 

2. Il galleggiante di start deve essere installato in modo che la 

pompa venga avviata al livello richiesto; tuttavia, la pompa 
deve sempre essere avviata prima che il livello del liquido rag- 

giunga la bocca di adduzione al pozzo. 

3. Il galleggiante di allarme per massimo livello, se installato, 
deve trovarsi sempre circa 10 cm al di sopra del galleggiante 
di start; tuttavia, l'allarme deve sempre entrare in funzione 
prima che il livello del liquido raggiunga la bocca di adduzione 
al pozzo. 

Nota: II regolatore di livello non deve essere installato in ambienti 
potenzialmente esplosivi. 

Le pompe installate in atmosfere potenzialmente 
esplosive devono sempre essere riempite con il li- 

quido da pompare. 

Per essere sicuri che la pompa si arresti anche 
quando il galleggiante di stop non è in funzione, oc- 
corre installare un ulteriore galleggiante. 

4.6 Sensori termici 
Tre sensori termici bimetallici sono incorporati all'interno degli av- 
volgimenti statorici, si apriranno in caso di surriscaldamento, ap- 
prossimativamente a 150 °C. 

La tensione di alimentazione dei sensori termici deve essere 
12 -230 VAC. 

I sensori termici sono collegati al cavo di controllo, come da capi- 
tolo 5. Collegamenti elettrici, e devono essere inseriti nel circuito 
di sicurezza del quadro elettrico. 

Nota: II motoavviatore del quadro elettrico della pompa deve in- 

cludere un circuito che scolleghi automaticamente l'alimentazione 
elettrica in caso di apertura del circuito di protezione della 
pompa. 

Per disconnettere l'alimentazione elettrica nel caso in 

cui i sensori termici o di umidità non siano in fun- 
zione, l'installatore /utilizzatore dovrà sempre mon- 
tare un'apparecchiatura automatica. 

4.7 Sensori di umidità 
Le pompe non antideflagranti hanno un solo sensore di umidità, 
installato nella camera sotto il coperchio superiore del motore. 

Le pompe in versione antideflagrante sono provviste di due sen- 
sori di umidità collegati in serie, posti nella camera sotto il coper- 
chio superiore del motore. 

I sensori di umidità sono del tipo ad azione non reversibile e de- 
vono essere sostituiti dopo il loro intervento. 

I sensori di umidità sono collegati in serie con i sensori termici e 

collegati al cavo di controllo, come da capitolo 5. Collegamenti 
elettrici, e devono essere inseriti nel circuito di sicurezza del qua- 
dro elettrico. 

Nota: II motoavviatore del quadro elettrico della pompa deve in- 

cludere un circuito che scolleghi automaticamente l'alimentazione 
elettrica in caso di apertura del circuito di protezione della 
pompa. 

4.8 Termistori 
I termistori sono disponibili come accessori. 

I termistori sono utilizzati per monitorare le temperature dei cusci- 
netti e dello statore in sostituzione dei sensori termici e devono 
essere collegati all'apposito relè posto nel quadro elettrico. 

Sono utilizzate le seguenti temperature limite: 

90 °C - allarme per la temperatura dei cuscinetti. 

130 °C - arresto della pompa per surriscaldamento dei cusci- 
netti. 

150 °C - arresto della pompa per surriscaldamento dello sta- 
tore. 

A temperatura ambiente, la resistenza del termistore è pari a 

circa 100 Q. 

Nelle pompe antideflagranti non è possibile monito- 
rare la temperatura dei cuscinetti. 

4.8.1 Controllo dopo l'installazione della pompa 

1. Utilizzando un multimetro, controllare che la resistenza circui- 
tale sia < 150 Q / termistore. 

2. Utilizzando un multimetro, controllare che la resistenza fra il 

circuito ed il corpo dello statore sia tendente a infinito (non mi- 

surabile co ). 

3. Eseguire misurazioni simili all'estremità del cavo di alimenta- 
zione. 
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4.9 Sensore di temperatura Pt100 
Il sensore di temperatura Pt100 è disponibile come accessorio. 
Il sensore Pt100 è utilizzato primariamente per controllare la tern- 
peratura dei cuscinetti, ma pub essere usato anche nello statore. 
La resistenza del sensore è 

100 S2 a 0 °C, 

138,5 S2 a 100 °C e 

circa 108 S2 a temperatura ambiente. 

Per le pompe antideflagranti non è disponibile il 

Pt100. 

4.9.1 Controllo dopo l'installazione della pompa 
1. Utilizzando un multimetro, controllare che la resistenza a tern- 

peratura ambiente sia pari a circa 108 Q. 

2. Utilizzando un multimetro, controllare che la resistenza fra il 

circuito ed il corpo dello statore sia tendente a infinito (non mi- 
surabile co ). 

3. Eseguire misurazioni simili all'estremità del cavo di alimenta- 
zione. 

4. Durante il controllo della pompa, il sensore Pt100 deve essere 
collegato ad un dispositivo di registrazione. 

4.10 Sensore acqua nell'olio OCT1 
Il sensore acqua nell'olio OCT1 è disponibile come accessorio. 
II sensore misura il contenuto di acqua nella camera dell'olio. 
II sensore è costituito da un condensatore a piastra immerso 
nell'olio e controlla il circuito elettronico, emettendo un segnale di 
corrente proporzionale da 4 -20 mA. Collegare il sensore OCT1 
come mostrato nella fig. 9. 

4.10.1 Installazione del sensore OCT1 

Il sensore OCT1 deve essere installato nel foro di riempimento 
della camera dell'olio, al posto del tappo dell'olio. 

1. Rimuovere il tappo dell'olio. 
2. Inserire il sensore nel foro di riempimento dell'olio. 
3. Spingere il sensore fino ad una profondità adeguata nella ca- 

mera dell'olio, evitando che entri in contatto con le parti ro- 
tanti, ma in modo tale che il sensore venga completamente 
coperto dall'olio. Le profondità di inserimento raccomandate 
per diversi tipi di pompe sono riportate nella tabella seguente. 

4. Avvitare la bussola nella filettatura per il tappo dell'olio. 
Nota: Prima di essere rimontato dopo un cambio dell'olio, il sen- 
sore OCT1 deve essere pulito con trementina. 
Fig. 9 

L 

OCT1 

( +) U = 30 VDC max 
2 (-) R = (U - 9 V)120 mA max 

Potenza del motore 
Profondità di inserimento 

L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2, 4 e 6 poli 90 

15 kW, 12 poli 
20 - 28 kW, 8 poli 
20 - 50 kW, 4 poli 

110 

22 - 35 kW, 10 poli 
35 - 50 kW, 8 poli 
58 -155 kW 

140 

46 

Specifiche tecniche 

Campo di misura 20 -100 pF. 

Capacità del sensore in 
aria 9 

Campo di misura del conte- 
nuto di acqua 

0 -60 %, corrispondente a 

4 -20 mA. 

Campo di temperatura 0 -70 °C. 

Tensione di alimentazione 0 -30 VDC max. 23 mA. 

Materiale, cavo di alimenta- 
zione Poliuretano. 

Omologazione antidefla- 
grante 

EEx ia IIB T4, Ui = 34 V, li = 
100 m, Ci = 220 nF, Li < 1 uH. 
In ambienti potenzialmente 
esplosivi, il sensore deve esse- 
re collegato tramite un separa- 
tore Exi omologato. 

5. Collegamenti elettrici 
Il collegamento elettrico della pompa deve essere effettuato nel 
rispetto delle norme locali. 

La tensione e la frequenza di esercizio sono indicati sulla tar- 
ghetta identificativa della pompa. 

La tolleranza sulla tensione è pari a ±5% del valore dichiarato 
sulla targhetta. 

Verificare che il motore sia idoneo all'alimentazione elettrica di- 
sponibile in sede di installazione. 

La pompa deve essere collegata ad un interruttore 
generale esterno con una distanza tra i contatti pari 
almeno a 3 mm fra ogni polo. 

La pompa deve essere connessa a un motoavviatore. 

Lo schema di cablaggio per l'avviamento diretto e l'avviamento a 
stella -triangolo è mostrato rispettivamente nelle fig. 10 e fig. 11. 

P1 e P2 sono collegati in serie ai sensori termici e ai sensori di 
umidità. 

Fig. 10 

Fig. 11 

Avviamento 
diretto 

Avviamento a 

stella -triangolo 
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II coperchio superiore delle pompe antideflagranti è 

provvisto di un morsetto di terra esterno per la 

messa a terra. L'installazione elettrica deve preve- 
dere un collegamento esterno da questo morsetto 
verso terra. II cavo di terra deve soddisfare tutte le 

norme vigenti sulla sicurezza elettrica. 

Sezione del cavo 
di fase ai fini 

dell'installazione 
[mm2] 

Sezione minima 
del cavo 
di terra 
[mm2] 

S<_16 S 

16<S <_35 16 

S > 35 0,5 'S, max. 70 

Per evitare cortocircuiti in fase di installazione e 

prima del primo avviamento, è necessario controllare 
visivamente le condizioni del cavo. 

6. Avviamento 
Prima dell'avviamento manuale o del passaggio al 

controllo automatico, verificare che non vi siano per- 
sone che stanno lavorando sulla pompa o vicino ad 

essa. 

Procedere come segue: 

1. Rimuovere i fusibili o aprire l'interruttore generale. 

2. Controllare il livello dell'olio nellá camera d'olio. Vedi para- 
grafo 7.1 Controllo e sostituzione dell'olio. 

3. Verificare che la girante ruoti liberamente. 

4. Controllare che le eventuali unità di controllo utilizzate funzio- 
nino correttamente. 

5. Controllare che la pompa sia immersa nel liquido. 
Nelle installazioni in camera asciutta, deve essere garantita la 

presenza di liquido nel pozzo. 

Assicurarsi che la pompa sia stata riempita con il li- 

quido da pompare. 

Le pompe a installazione asciutta devono essere 
sfiatate per mezzo dell'opportuna valvola nel corpo 
pompa. 

6. Aprire le valvole di intercettazione, se presenti. 

7. Controllare che il sistema sia stato riempito e sfiatato. 

8. Controllare la posizione dei sensori di livello. 

9. Avviare la pompa e controllare eventuali rumori o vibrazioni 
anomale. 

Nota: In presenza di rumori, vibrazioni, anomalie, arrestare im- 

mediatamente la pompa. Non riavviare la pompa prima di aver in- 

dividuato ed eliminato la causa del guasto. 

10. Dopo l'avviamento, deve essere impostato l'effettivo punto di 

lavoro della pompa, in modo da poter controllare il corretto 
funzionamento. 

Nota: E' possibile avviare la pompa per un periodo molto breve, 
senza immergerla, per controllare il senso di rotazione. 

La pompa deve sempre essere sottoposta a controlli programmati 
dei sistemi di controllo e degli accessori (valvole ecc.). Verificare 
che le regolazioni della pompa e degli altri sistemi non possano 
essere modificate da personale non autorizzato. 

6.1 Controllo del senso di rotazione 
Una freccia incisa sul corpo pompa indica il senso di rotazione 
corretto. Essa deve ruotare in senso orario vista dal lato motore. 
Osservare il movimento della pompa in fase di avviamento. Se la 

pompasi muove in senso antiorario, il senso di rotazione è cor- 
retto. 

In alternativa, il senso di rotazione pub essere controllato come 
segue: 

1. Avviare la pompa e controllare la portata o la pressione di 

mandata. 

2. Fermare la pompa e scambiare il collegamento di due delle tre 
fasi del motore. 

3. Riavviare la pompa e controllare la portata o la pressione 
mandata. 

4. Arrestare la pompa. 

5. Confrontare i risultati delle prove ai punti 1 e 3. II collegamento 
corrispondente alla quantità di liquido maggiore o alla pres- 
sione più elevata coincide con il senso di rotazione corretto. 

Nota: La pompa deve girare soltanto per breve tempo se so- 
spesa alla catena. 

7. Manutenzione e assistenza 

Prima di cominciare a lavorare sulla pompa, assicu- 
rarsi che i fusibili siano stati rimossi o che l'interrutto- 
re generale sia aperto. E' necessario escludere un'at- 
tivazione accidentale dell'alimentazione elettrica. 
Tutte le parti rotanti devono essere ferme. 

La manutenzione e l'assistenza devono essere eseguite da per- 
sonale specializzato. 

I lavori di assistenza e manutenzione sulle pompe 
antideflagranti devono essere eseguiti da 
GRUNDFOS o da un centro assistenza GRUNDFOS 
autorizzato. 

Prima di effettuare interventi di manutenzione e assistenza, verifi- 
care che la pompa sia stata accuratamente lavata con acqua pu- 
lita, così come i componenti della pompa dopo averli smontati. 

Le pompe soggette a normale funzionamento devono essere 
ispezionate ogni 2000 ore o almeno una volta all'anno. Se il li- 

quido pompato è molto fangoso o sabbioso, ispezionare la 

pompa ogni 1000 ore di funzionamento oppure ogni sei mesi. 

Controllare i seguenti punti: 

Consumo di energia 
Livello e condizioni dell'olio 
Quando la pompa è nuova o dopo la sostituzione delle tenute 
meccaniche, controllare il livello dell'olio dopo una settimana 
di funzionamento. 
In presenza di acqua, l'olio si presenta emulsionato, il che pub 
indicare che la tenuta meccanica è difettosa. L'olio deve es- 
sere sostituito se contiene acqua. Vedi paragrafo 7.1 Controllo 
e sostituzione dell'olio. 
Nota: L'olio usato deve essere smaltito secondo le norme vi- 
genti. 
La camera dell'olio contiene da 1,9 a 12,4 litri di olio motore 
SAE 10 W 30, a seconda delle dimensioni della pompa. 

Pressacavo 
Verificare che esso sia a tenuta stagna e che i cavi non siano 
minimamente danneggiati o piegati. 

Luce girante 
Controllare la luce della girante. Vedi paragrafo 7.2 Ispezione 
e regolazione della luce della girante. 

Componenti della pompa 
Controllare che i componenti non siano usurati. Sostituire i 

componenti difettosi. 

Cuscinetti a sfera 
Controllare i cuscinetti a sfera in caso di rumorosità o difficoltà 
nel girare l'albero manualmente. Sostituire i cuscinetti a sfera 
difettosi. 
In caso di cuscinetti difettosi o di cattivo funzionamento del 
motore, è necessaria una revisione generale della pompa da 
parte di un centro assistenza autorizzato. 

I cuscinetti a sféra devono essere sostituiti almeno 
ogni 25.000 ore di funzionamento. 

Nota: Per evitare surriscaldamenti, la pompa deve essere pulita 
esternamente a intervalli regolari. 
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7.1 Controllo e sostituzione dell'olio 
La camera dell'olio presenta due viti, A e B, per il drenaggio 
dell'olio, il rabbocco dell'olio ed il controllo di livello. Le pompe in- 
stallate orizzontalmente (versione 6) sono provviste di una terza 
vite, C, per il drenaggio dell'olio. 

Sulle pompe installate orizzontalmente (versione 6), le viti 
dell'olio sono sempre posizionate come mostrato nella fig. 12. 

Fig. 12 

Nel caso di pompe con motori a 8 o 10 poli da 22 -50 kW e di 
pompe cori motori superiori a 50 kW, l'olio può essere sostituito 
mentre la pompa è in posizione verticale. La vite B è utilizzata per 
la lettura del livello dell'olio nella camera dell'olio, vedi fig. 13. 

Fig. 13 

Procedere come segue: 
1. Posizionare la pompa in modo tale che la vite A sia rivolta 

verso l'alto. 

Durante l'allentamento della vite A della camera 
dell'olio, si noti che all'interno della camera potrebbe 
esserci un accumulo di pressione. Rimuovere la vite 
soltanto dopo aver fatto scaricare completamente la 
pressione. 

2. Posizionare un contenitore pulito sotto la pompa per racco- 
gliere l'olio. Allentare la vite B orientandola a lato ed osservare 
il livello dell'olio. La quantità di olio drenata indica se la tenuta 
meccanica inferiore sta perdendo, fatto questo che rientra co- 
munque nella norma. 

3. Ruotare la pompa o rimuovere la vite C e lasciar fuoriuscire 
tutto l'olio dalla camera. Versare un campione di olio in un re- 

cipiente di vetro e verificare le condizioni dell'olio. 
L'olio trasparente può essere riutilizzato. 
L'olio emulsionato deve essere sostituito e smaltito. 
Nota: L'olio usato deve essere smaltito in conformità alle 
norme locali vigenti. 
Un basso livello dell'olio può indicare un difetto della tenuta 
meccanica superiore. Contattare un centro assistenza autoriz- 
zato per una revisione e riparazione della pompa. 

4. Riempire la camera con olio utilizzando il foro superiore A, fin- 
ché il livello dell'olio raggiungerà il foro B. Sostituire gli O -ring, 
inserire le viti e serrare. 
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Utilizzare il grado di viscosità SAE 10 W 30. 

L'olio ONDINA 917 deve essere utilizzato solo per ap- 
plicazioni con temperatura di classe T4. 

7.2 Ispezione e regolazione della luce della girante 
La regolazione della luce della girante è rilevante soltanto 
per le pompe modello S1, S2 e S3. 

La luce corretta della girante è 0,7 mm ±0,2 mm. La luce deve es- 
sere regolata una volta raggiunta o superata la misura di 1,2 mm. 

Le procedure per la regolazione della luce della girante differi- 
scono a seconda che si tratti di pompe in installazione sommersa 
(versioni 1, 2, 4 e 5) o di pompe in camera asciutta (versioni 
3, 6 e 7). 

Le varie procedure sono descritte nelle seguenti sezioni: 

7.2.2 Regolazione della luce della girante nelle pompe senza tu- 
bazione di ingresso in installazione sommersa, 

7.2.3 Regolazione della luce della girante nelle pompe con tuba- 
zione di ingresso in installazione sommersa, 

7.2.4 Regolazione della luce della girante nelle pompe senza 
anello scorrevole installate in camera asciutta, 

7.2.5 Regolazione della luce della girante nelle pompe con anello 
scorrevole installate in camera asciutta, 

7.2.6 Regolazione della luce della girante nelle pompe assiali. 

7.2.1 Controllo della luce girante nelle pompe 
in installazione sommersa 

1. Posizionare la pompa orizzontalmente su un banco da lavoro. 

2. Localizzare le sei viti che fissano il corpo pompa al motore e le 
tre viti di regolazione, vedi fig. 14. 

3. Controllare tutt'intorno la luce fra la girante ed il corpo pompa, 
utilizzando uno spessimetro. 

4. Ruotare la girante manualmente e controllare in più punti, vedi 
fig. 15. 

Fig. 14 

Fig. 15 

"111. 

Vite di 
regolazione 

Viti di 
fissaggio 

Per regolare la luce della girante, attenersi ad una delle proce- 
dure qui descritte: 
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7.2.2 Regolazione della luce della girante nelle pompe 
senza tubazione di ingresso in installazione sommersa 

Procedura: 

1. Allentare tutte le viti di fissaggio e le viti di regolazione fra il 

corpo pompa ed il motore. 

2. Utilizzando un martello in gomma picchiare sul corpo pompa 
per staccare il corpo pompa stesso dal motore. 

3. Chiudere la luce della girante serrando tre delle viti di fissag- 
gio, finché la girante toccherà il corpo pompa. Non esercitare 
eccessiva forza. 

4. Allentare le viti di fissaggio e aprire la luce fino a 0,7 mm 
±0,2 mm, serrando le tre viti di regolazione, vedi fig. 16. Con- 
trollare che la luce sia uguale lungo tutto il perimetro della 
bocca di aspirazione. 

Fig. 16 

5. Serrare tutte le viti di fissaggio e controllare che la luce sia an- 
cora uguale tutto intorno all'apertura di aspirazione. 

7.2.3 Regolazione della luce della girante nelle pompe 
con tubazione di ingresso in installazione sommersa 

Procedura: 

1. Allentare tutte le viti di fissaggio e le viti di regolazione fra il 

corpo pompa ed il motore. 

2. Utilizzando un martello in gomma picchiare sul corpo pompa 
per staccare il corpo pompa stesso dal motore. 

3. Chiudere la luce della girante serrando.tre delle viti di fissag- 
gio, finché la girante toccherà l'imbuto di ingresso. Non eserci- 
tare eccessiva forza. 

4. Allentare le viti di fissaggio e aprire la luce fino a 0,7 mm 

±0,2 mm, serrando le tre viti di regolazione, vedi fig. 17. Con- 
trollare che la luce sia uguale lungo tutto il perimetro della 
bocca di aspirazione. 

Fig. 17 

5. Serrare tutte le viti di fissaggio e controllare che la luce della 
girante sia ancora uguale tutto intorno alla bocca di aspira- 
zione. 

7.2.4 Regolazione della luce della girante nelle pompe 
senza anello scorrevole installate in camera asciutta 

La luce della girante può essere regolata mentre la pompa è 

montata sulla base di appoggio e collegata alle tubazioni, vedi fig. 
16. 

Procedura: 

1. Allentare tutte le viti di fissaggio e le viti di regolazione fra il 

corpo pompa ed il motore. 

2. Utilizzando un martello in gomma picchiare sul corpo pompa 
per staccare il corpo pompa stesso dal motore. 

3. Chiudere la luce della girante serrando tre delle viti di fissag- 
gio, finché la girante toccherà il corpo pompa. Non esercitare 
eccessiva forza. 

4. Misurare la distanza X fra l'alloggiamento della tenuta mecca- 
nica ed il corpo pompa in tre punti, utilizzando uno spessime- 
tro, vedi fig. 16. 

5. Allentare le viti di fissaggio ed estrarre il motore di 0,7 mm 

±0,2 mm, serrando le tre viti di regolazione e utilizzando la di- 
stanza X come riferimento. 

6. Serrare tutte le viti di fissaggio e controllare che la distanza X 

sia uguale in corrispondenza dei tre punti di riferimento. 

7.2.5 Regolazione della luce della girante nelle pompe 
con anello scorrevole installate in camera asciutta 

La luce della girante può essere regolata mentre la pompa è 

montata sulla base di appoggio e collegata alle tubazioni, vedi fig. 
18. 

Procedura: 

1. Allentare tutte le viti di fissaggio (028). 

2. Chiudere la luce della girante S serrando uniformemente le viti 
di regolazione (074). Non esercitare eccessiva forza. 

3. Misurare e annotare la distanza "L" fra il corpo pompa ed il co- 
perchio di aspirazione in corrispondenza delle viti di regola- 
zione. Utilizzare uno spessimetro. 

4. Allentare le viti di regolazione (074). 

5. Serrare uniformemente le viti di fissaggio (028) in modo tale 
che la distanza "L" misurata in corrispondenza delle viti di re- 
golazione sia aumentata di 0,7 mm ±0,2 mm. 

6. Serrare le viti di regolazione e riserrare le viti di fissaggio. 

7. Controllare la distanza "L" e, se necessario, regolare nuova- 
mente. 

Fig. 18 

7.2.6 Regolazione della luce della girante nelle pompe assiali 

La luce della girante di una pompa nuova è di 0,8 mm e non pub 
essere regolata. Se la luce della girante raggiunge o supera la 

misura di 3 mm, l'elica e la parte di aspirazione devono essere 
sostituite per far sì che il punto di lavoro e l'efficienza originali 
siano rispettati. 
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7.3 Pompe Si, S2, S3 e SV in versione antideflagrante 
I motori antideflagranti revisionati e riparati sono contrassegnati 
da una targhetta di riparazione recante le seguenti informazioni: 

II simbolo di riparazione R. 

Nome o marchio registrato dell'officina di riparazione. 

Numero di riferimento dell'officina di riparazione. 

Data della revisione o della riparazione. 

In caso di riparazioni successive, la targhetta deve essere sosti- 
tuita con una nuova targhetta aggiornata, registrando i dati prece- 
denti. 

L'officina di riparazione deve conservare le registrazioni delle re- 
visioni e delle riparazioni eseguite, unitamente alle registrazioni 
di tutte le revisioni, riparazioni e possibili modifiche precedenti. 
Copie dei registri dettagliati dell'officina che ha eseguito la ripara- 
zione devono essere presentate dal proprietario o dall'operatore 
in allegato al certificato di omologazione originale del motore anti- 
deflagrante in questione. 

7.3.1 Cavo motore 

Per il motore potranno essere utilizzati soltanto cavi approvati dal 
produttore. 

7.3.2 Pressacavo 

Devono essere usati solo pressacavi EExd adatti a cavi del dia- 
metro corrispondente. La corrispondente marcatura delle dimen- 
sioni del cavo è riportata sull'ingresso o sul pressacavo. 

Fissare il pressacavo al coperchio superiore del motore, serrando 
uniformemente le viti finché il pressacavo risulterà perfettamente 
serrato contro il coperchio. 

7.3.3 Ricambi 

Le parti di motore danneggiate, come il coperchio superiore e il 

pressacavo, devono sempre essere sostituite con pezzi nuovi e 

approvati. I componenti del motore non devono essere ricondizio- 
nati mediante lavorazione meccanica, maschiatura, saldatura 
ecc. 

7.4 Pompe contaminate 
Nota: Se una pompa è stata usata con un liquido nocivo o tos- 
sico, sarà classificata come contaminata. 

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

Gli eventuali costi di restituzione della pompa dovranno essere 
sostenuti dall'utente. 

In ogni caso, per le operazioni di riparazione, indipendentemente 
da chi le svolga, è sempre utile disporre dei dati riguardanti il li- 
quido pompato, in particolare se nocivo o tossico. 

8. Smaltimento 
Lo smaltimento di questo prodotto o delle sue parti deve avvenire 
nel rispetto delle seguenti direttive: 

1. Utilizzare il servizio di raccolta rifiuti locale, pubblico o privato. 

2. In assenza di tale servizio, o qualora esso non sia in grado di 
gestire i materiali utilizzati nel prodotto, consegnare il prodotto 
o qualsiasi materiale pericoloso proveniente dallo stesso alla 
più vicina sede GRUNDFOS o un centro assistenza autoriz- 
zato. 

50 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 58 of 378



9. Tabella di ricerca guasti 

Prima di effettuare interventi diagnostici, verificare che tutti i fusibili siano stati rimossi o che l'interruttore generale sia stato 
aperto. E' necessario escludere la possibilità di riattivazioni accidentali dell'alimentazione elettrica. Tutti i componenti rotanti 
devono essere fermi. 
Leggere e rispettare le norme di sicurezza riportate nel capitolo 2. Sicurezza. 

Guasto Causa Rimedio 

1. La pompa non parte 
o si arresta senza 
causa apparente. 

a) Interruzione della corrente. Controllare l'alimentazione elettrica e i fusibili. Avviare la 

pompa manualmente e controllare il funzionamento dei 
contattori. 

2. La pompa non parte 
o si ferma. Il pan- 
nello di controllo in- 
dica lo scatto del 
motoavviatore o dei 
sistemi di protezione. 

a) Fase mancante. Controllare l'alimentazione elettrica e i fusibili. 

b) Pompa temporaneamente sovraccarica. Se il problema non si risolve spontaneamente, individuare 
la causa. 

c) Girante bloccata. Controllare e pulire la girante. 

d) II contattore non è impostato correttamente. Controllare e regolare in base alla corrente nominale. 

e). Scatto dei sensori termici. Raffreddamento 
motore insufficiente. 

Lasciar raffreddare il motore. Garantire un raffreddamento 
adeguato immergendo la pompa nel liquido, per le versioni 
1 e 4. 

f) Scatto del sensore di umidità nel motore. Contattare un centro assistenza autorizzato. 

g) Cavo del motore difettoso. Controllare a vista eventuali danni. Contattare un centro 
assistenza autorizzato. 

h) Tensione variabile. Controllare la tensione. La tolleranza ammessa è ±5 %. 

3. La pompa gira ma 
non raggiunge la por- 
tata nominale. 

a) Senso di rotazione errato. Controllare il senso di rotazione e scambiare due fasi del 
motore. 

b) Girante allentata o usurata. Controllare ed eventualmente regolare la girante. 

c) Pompa o tubazioni bloccate da impurità. Controllare e all'occorrenza pulire la pompa e i tubi. 

d) Prevalenza eccessiva. Controllare misurando la pressione e reinstallare il tubo di 
mandata o installare una nuova pompa. 

e) Valvole chiuse o bloccate. La valvola di non 
ritorno non funziona. 

Controllare la posizione delle valvole e all'occorrenza revi- 
sionarle. 

f) Presenza di aria nella pompa o nel tubo di 
aspirazione. 

Sfiatare la pompa ed il tubo di aspirazione. Aumentare il li- 
vello di stop nel pozzo o reinstallare il tubo di aspirazione. 

g) Liquido pompato troppo denso. Diluire il liquido o modificare il processo. 

h) Pompa non correttamente collegata all'ac- 
coppiamento automatico con conseguenti 
perdite. 

Abbassare il livello del liquido nel pozzo. Estrarre la pompa 
e riposizionare la pompa sull'accoppiamento automatico. 

i) Perdita nel sistema di tubazioni. Controllare eventuali perdite nella tubazione e all'occor- 
renza sigillare. 

j). Attivazione accidentale del sistema di la- 
vaggio del pozzo. 

Controllare il corretto funzionamento e se necessario ripa - 
rare. 

4. La pompa parte ma 
si arresta immediata- 
mente. 

a) La pompa intasata provoca lo scatto del 
motoavviatore. 

Controllare ed eventualmente pulire la pompa. 

b) II surriscaldamento del motore provoca lo 

scatto dei sensori termici. 
Lasciar raffreddare la pompa. Ricercare la causa del pro - 
blema procedendo come indicato sopra. 

c) Sensore di livello fuori regolazione o difet- 
toso. 

Pulire o regolare il sensore di livello. Se necessario sosti - 
tuirlo. 

5. La pompa vibra o 

emette eccessivo ru- 
more. 

a) Pompa parzialmente intasata da impurità. Controllare e se necessario pulire la pompa. 

b) Senso di rotazione errato. Controllare il senso di rotazione e possibilmente scambiare 
due fasi del motore. 

c) La pompa funziona fuori dal campo di eser- 
cizio specificato. 

Controllare le condizioni di funzionamento. 

d) Pompa difettosa. Controllare eventuali danni alla pompa. Riparare la pompa 
o contattare un centro assistenza autorizzato. 

e) Pompa non collegata correttamente all'ac- 
coppiamento automatico. 

Abbassare il livello di liquido nel pozzo. Estrarre la pompa e 

riposizionarla sull'accoppiamento automatico. 

f) La pompa cavita. Controllare un eventuale blocco parziale dell'aspirazione e 

all'occorrenza pulire. Controllare il punto di lavoro e rego- 
lare in base alle necessità. 

g) Base di appoggio, accoppiamento automa- 
tico, supporto ad anello o tubi di guida non 

' installati correttamente. 

Controllare l'installazione. 

6. Olio con tracce d'ac- 
qua o emulsionato. 

a) Perdita della tenuta meccanica inferiore. Contattare un centro assistenza autorizzato. 

7. Basso livello dell'olio. a) Perdita della tenuta meccanica superiore. Contattare un centro assistenza autorizzato. 

Soggetto a modifiche. 
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Antes de empezar con los procedimientos de instala- 
ción, deben leerse detenidamente estas instruccio- 
nes de instalación y funcionamiento, que deben 
también cumplir con las normativas locales. 

1. Información general 
Este manual contiene las instrucciones de instalación, funciona- 
miento y mantenimiento de las bombas sumergibles para aguas 
residuales GRUNDFOS, tipos S1, S2, S3, SA y SV, que montan 
motores de 7,5 a 155 kW. 

Contiene también instrucciones específicas para las bombas an- 
tideflagrantes. 

1.1 Aplicaciones 
Las bombas S1, S2, S3, SA y SV están diseñadas para bombear 
aguas residuales en una amplia gama de aplicaciones municipa- 
les, particulares e industriales. 

Dependiendo de la versión, las bombas pueden utilizarse para 
instalación sumergida o en seco. 

Tamaño máximo de sólidos: 145 mm. 

1.1.1 Entornos potencialmente explosivos 

En entornos potencialmente explosivos hay que utilizar las born- 
bas S1, S2, S3 y SV antideflagrantes, ver sección 1.5.1 Certifica- 
ción y clasificación Ex y 7.3 Bombas antideflagrantes Si, S2, S3 
y SV. 

Nota: La clasificación de explosión de la bomba es EEx dllB T3 o 

EEx dllB T4. La instalación debe homologarse, en cada caso in- 

dividual, por las autoridades competentes locales. 
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1.2 Condiciones de funcionamiento 

1.2.1 Valor de pH 

Todas las bombas pueden utilizarse para bombear líquidos con 
un valor de pH entre 4 y 10. 

1.2.2 Temperatura del líquido 

02C a +402C. 

1.2.3 Temperatura ambiente 

-202C a +402C. 

1.2.4 Densidad y viscosidad del líquido bombeado 

Densidad máx.: 1000 kg /m3. 

Viscosidad cinemática máx.: 1 mm2 /s (1 cSt). 

Nota: Al bombear líquidos con una densidad y/o viscosidad cine- 
mática superior a los valores indicados arriba, consultar con 
GRUNDFOS. 

1.2.5 Nivel del líquido bombeado 

En el caso de instalación sumergida, el nivel de parada más bajo 
debe estar siempre por encima del cuerpo de la bomba. 

Las bombas deben siempre llenarse del líquido de 
bombeo. 

Debe instalarse un interruptor de nivel adicional para 
garantizar la parada de la bomba si el interruptor de 
nivel de parada no está funcionando. 

Para garantizar una refrigeración adecuada del motor durante el 

funcionamiento, hay que cumplir con los siguientes requisitos mí- 
nimos: 

Versiones 1 y 4: 
La bomba debe estar siempre cubierta por el líquido bom- 
beado a la mitad de motor. 

Versiones 2 y 5: 
El cuerpo de la bomba debe estar siempre cubierto por el lí- 

quido bombeado. 

Versiones 3 y 6: 
Ningunos requisitos especiales. 

Versión 7: 
El nivel del líquido debe estar por lo menos 350 mm por en- 
cima de la entrada de la bomba, ver fig. 7. 

1.2.6 Modo de funcionamiento 

Las bombas están diseñadas para funcionamiento continuo o in- 

termitente con el n2 máx. de arranques indicado en la siguiente 
tabla: 

Tamaño motor Arranques por hora 

7,5 - 21,0 kW, 2 y 4 polos 20 

15,0 kW, 12 polos 
16,0 kW, 6 polos 
22,0 - 155 kW 

15 

1.2.7 Grado de protección 

IEC IP 68. 

1.3 Nivel de ruido 
El nivel de ruido de la bomba es inferior a los valores límite indi- 
cados en la Directiva del Consejo de la CE 98/37/CE sobre ma- 
quinaria. 
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1.4 Nomenclatura 
Todas las bombas S1, S2, S3, SA y SV descritas en este manual se identifican mediante el código que está indicado en la confirmación 
del pedido y otros documentos suministrados con la bomba. El código consta de 14 items de código como indica la siguiente tabla. 

Observar que los tipos de bomba descritos en este folleto no están necesariamente disponibles en todas las versiones. Los items de có- 
digo sombreados están indicados en la placa de identificación de la bomba. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Código Descripción 

1. Tipo bomba S Bombas sumergibles para aguas residuales GRUNDFOS, tipo S 

2. Tipo impulsor 1 Monocanal 
2 Bicanal 
3 Tres canales 
V SuperVortex 
A Axial 

3. Especificación motor [ ] Estándar, no certificado 
X Motor antideflagrante 
A Según la directiva ATEX 

4. Potencia motor Potencia motor en kW 

5. Número polos motor Velocidad motor a 

50Hz 60Hz 
min -1 min'1 

2 2 polos 3000 3600 
4 4 polos 1500 1800 

6 6 polos 1000 1200 

8 8 polos 750 900 
10 10 polos 600 720 
12 12 polos 500 600 

6. Generación bomba [ ] 1-4 generación 
A 2a generación 
B 3á generación, etc. 

El código de generación distingue entre bombas que son diferentes en cuanto a la estructura 
pero que tienen la misma potencia nominal 

7. Altura [ ] Sin clasificación 
E Muy baja 
L Baja 

M Media 
H Alta 

S Muy alta 

8. Versión instalación 1 Instalación sumergida con autoacoplamiento 
2 Instalación sumergida con autoacoplamiento. Bomba con camisa de refrigeración. 
3 Instalación vertical en seco con pedestal. Bomba con camisa de refrigeración. 
4 Instalación sumergida, portátil 
5 Instalación sumergida, portátil. Bomba con camisa de refrigeración. 
6 Instalación horizontal en seco con pedestal y soporte. Bomba con camisa de refrigeración. 
7 Instalación vertical en columna 

9. Intercambiabilidad La letra (A, B, C...) indica la intercambiabilidad de piezas entre bombas por lo demás idénticas. 
Bombas sin letra o con la misma letra tienen total intercambiabilidad de las piezas y tienen el 

mismo catálogo de repuestos. 
10. Número fases [ ] Trifásica 
11. Frecuencia 5 50 Hz 

6 60Hz 
12. Tensión y arranque 50 Hz 60 Hz 

01 400 V, arranque directo 01 460 V, arranque directo 

11 400 V, arranque estrella -triángulo 11 460 V, arranque estrella -triángulo 
02 230 V, arranque directo 03 500 V, arranque directo 
12 230 V, arranque estrella -triángulo 13 500 V, arranque estrella -triángulo 

03 415 V, arranque directo 05 380 V, arranque directo 
13 415 V, arranque estrella -triángulo 15 380 V, arranque estrella -triángulo 
04 500 V, arranque directo 07 220 V, arranque directo 
14 500 V, arranque estrella -triángulo 17 220 V, arranque estrella -triángulo 
06 690 V, arranque directo 

13. Equipo especial U Tamaños de bridas según especificaciones ANSI 

14. Piezas no estándar Z Ver la confirmación del pedido para más detalles. 
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1.5 Placa de identificación 
Todas las bombas pueden ser identificadas mediante la placa de 
identificación en la tapa superior de motor, ver fig. 1. Si falta o si 
está dañada, se puede identificar la bomba por el número de se- 
rie grabado por debajo de la placa de identificación. 
Fig. 1 

1 

2 

3 

5 

7 

9 

10 

13 

14 

16 

18 

'O 

E GRUNDIFOS' Ì -o 

Type: 

°C 

Prod No: 

No: Tmax: 
Hmax: Qmax: I/s' 
V 20m IP68 
Motor: Hz n: min-' 'V 0 A_ 

- V Y A 

-Pl: kW P2: kW- 

-COS V): Insul.class.F 
-P.C. wt: kg 

9606695 O 

4 
6 

8 

11 

12 

15 

17 
19 

Pos. Descripción 

1 Tipo 

2 Código SAP 

3 Número de serie 

4 Temperatura máx. del líquido 

5 Altura máx. 

6 Caudal máx. 

7 Profundidad máx. de instalación 

8 Grado de protección 

9 Número de fases 

10 Frecuencia 

11 Velocidad nominal 

12 Tensión /intensidad, conexión triángulo 

13 Tensión /intensidad, conexión estrella 

14 Potencia de entrada 

15 Potencia en el eje 

16 Factor de potencia 

17 Clase de aislamiento 

18 Código de fabricación, año /semana 

19 Peso de la bomba 
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1.5.1 Certificación y clasificación Ex 

Las bombas antideflagrantes están homologadas por Baseefa 
(2001) Ltd. conforme a los Requisitos de Seguridad e Higiene 
Esenciales relativos al diseño y construcción de equipos destina- 
dos para utilización en ambientes potencialmente explosivos indi- 
cados en el Anexo II de la Directiva del Consejo 94/9/EC (ATEX). 

Las bombas certificadas (bombas Ex) se suministran con una 
placa de homologación colocada en un lugar visible cerca de la 
placa de identificación. 

La fig. 2 muestra las placas de homologación para bombas que 
montan opcionalmente motores de la clase de temperatura T3 o 

T4. 

Fig. 2 

/ó O\ GRUNDFO5 

` CE 1 180 Ez 112 G 

EEx d11B T3 
cl1B T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

\O IZZ 32501 96496551 O, 

'O 
CE 

GRUNOFOS' I % 

CE1180 £: 112G 
EEx d11B T4 
cIIB T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 
Do not open when an explosive 
gas atmosphere Is present. 

'O 1 ZZ 32541 96496550 OJ 

La placa de homologación proporciona los siguientes datos: 

CE Marca CE. 

1180 Organismo notificado de garantía de calidad. 

G Símbolo ex EU. 

II Grupo de equipo (II = no minas). 

2 Categoría de equipo (protección alta). 

G Tipo de atmósfera explosiva. 

EEx Motor antideflagrante según la norma europea. 

d El motor soporta presión explosiva. 

IIB Grupo de gas. 

T3 La temperatura máx. de la superficie del motor es de 
200 °C. 

T4 La temperatura máx. de la superficie del motor es de 
135 °C. 

c Seguridad de construcción. 

Baseefa Número de certificado. 

No. HA. 

PC Código de fabricación. 

2. Seguridad 

La instalación de la bomba en la fosa debe realizarla 
personal especialmente cualificado. 

Las personas no deben entrar en el área de instala- 
ción cuando exista un ambiente explosivo. 

Por motivos de seguridad, todo el trabajo en la fosa tiene que ser 
supervisado por una persona que esté fuera de la misma. 

Las fosas para bombas sumergibles de aguas residuales contie- 
nen aguas residuales con sustancias tóxicas y/o contaminantes. 
Por lo tanto, todas las personas involucradas tienen que llevar ro- 
pas protectoras adecuadas y todo el trabajo en la bomba y cerca 
de la misma tiene que realizarse con el estricto cumplimiento de e 
las normativas de seguridad e higiene en vigor. 
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3. Transporte y almacenaje 
La bomba se suministra de fábrica en embalaje adecuado, donde 
debe guardarse hasta que se instale. 

Comprobar que la bomba no puede rodar, ni caerse. 

Todo el equipo de elevación tiene que estar dimensionado para 
este fin y debe comprobarse si tiene algún daño antes de intentar 
levantar la bomba. La capacidad del equipo de elevación no debe 
sobrepasarse bajo ningún concepto. El peso de la bomba está in- 
dicado en su placa de identificación. 

Levantar siempre la bomba mediante su asa de ele- 
vación o una carretilla elevadora, nunca mediante el 

cable de motor o la manguera/tubería. 

Nota: No quitar la protección del extremo'libre del cable eléctrico 
hasta el momento de hacer las conexiones eléctricas. El extremo 
libre del cable nunca debe quedar expuesto a la humedad o al 

agua, estando tanto protegido como no. El incumplimiento puede 
entrañar riesgo de dañar el motor. 

Para periodos de almacenaje largos la bomba debe estar prote- 
gida contra la humedad y el calor. 

Temperatura de almacenaje: -302C a 602C. 

Después de un largo periodo de almacenaje, inspeccionar la 

bomba antes de ponerla en funcionamiento. Comprobar que el 

impulsor puede girar libremente. Prestar especial atención al es- 
tado de los cierres mecánicos y la entrada del cable. 

4. Instalación 
La placa de identificación, que se suministra suelta con la bom- 
ba, debe colocarse en el lugar de la instalación. 

Hay que cumplir con todas las normativas de seguridad en el lu- 
gar de la instalación, p.ej. utilizar ventiladores, para garantizar la 

renovación de aire en la fosa. 

No poner las manos o ninguna herramienta en la co- 
nexión de aspiración o descarga de la bomba des- 
pués de haber conectado el suministro eléctrico, a no 
ser que la bomba haya sido desconectada quitando 
los fusibles o desconectando el interruptor de red. 
Hay que comprobar que el suministro eléctrico no 
puede conectarse accidentalmente. 

Antes de la instalación, comprobar el nivel del aceite en la cá- 
mara, ver sección 7.1 Comprobación y cambio de aceite. 

Las bombas S1, S2, S3, SA y SV están diseñadas para varias 
versiones de instalación. 

Las figuras 3 a 7 muestran las posibles versiones de instalación. 

Fig. 3 

Versiones 1 y 2 

Instalación sumergida con autoacoplamiento 

o, o, D, o, o, o, 0, 0, o, o, 
o. t o, o o, o, o, o, o, o. 

Instalación permanente en la fosa. La bomba puede fácil- 
mente extraerse y bajarse a la fosa mediante las barras 
guía. El nivel del líquido puede ajustarse más bajo para la 

versión 2 que para la 1. 

Fig. 4 

Versión 3: 
Instalación vertical en seco con pedestal 

o, o, o, o, o, o, 
o o, o, o, o, 

Instalación permanente en un cuarto de bombas. Se atorni- 
lla la bomba a las tuberías de aspiración y descarga me- 
diante conexiones de bridas. Bombas con bridas DN 500 o 

DN 600 deben instalarse en una cimentación de hormigón 
(ver el dibujo a la derecha). 

Fig. 5 

Versiones 4 y 5: 
Instalación sumergida, portátil 

Para utilización portátil en una fosa o instalación temporal. 
El nivel del líquido puede ajustarse más bajo para la ver- 
sión 5 que para la 4. 

Fig. 6 

Versión 6: 
Instalación horizontal en seco con pedestal y soporte 

00 00 
00 00 

00 00 0 00 00 00 
00 00 00 00 00 00 

Instalación permanente en un cuarto de bombas. Se atorni- 
lla la bomba a las tuberías de aspiración y descarga me- 
diante conexiones de bridas. 
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Fig. 7 

Versión 7: 
Instalación vertical en columna 

E 

Instalación vertical en columna en tubo de acero u hormi- 
gón. 

4.1 Instalación sumergida con autoacoplamiento 
Bombas para instalación permanente pueden instalarse con au- 
toacoplamiento fijo y funcionar completa o parcialmente sumergi- 
das en el líquido de bombeo. 

1. Taladrar orificios de montaje para el soporte de la barra guía 
en el interior de la fosa y sujetar el soporte de la barra guía 
provisionalmente con dos tornillos. 

2. Colocar el pedestal del autoacoplamiento en el fondo de la 
fosa. Utilizar una plomada para establecer la posición co- 
rrecta. Sujetar el autoacoplamiento con pernos de expansión. 
Si el fondo de la fosa es irregular, la base del autoacopla- 
miento debe sujetarse para que quede recto al fijarlo. 

3. Montar la tubería de descarga siguiendo los procedimientos 
generalmente aceptados y sin exponerla a deformaciones, ni 

tensiones. 

4. Introducir las barras guía en los anillos de la base del acopla- 
miento y ajustar la longitud de las barras con precisión al so- 
porte de las mismas en la parte superior de la fosa. 

5. Desatornillar el soporte de las barras guía, fijado provisional- 
mente. Introducir los tacos de expansión en las barras guía. 
Fijar el soporte de las barras guía en el interior de la fosa. 
Apretar los tornillos en los tacos de expansión. 

6. Limpiar de escombros la fosa antes de bajar la bomba al inte- 
rior de la misma. 

7. Montar la uñeta guía a la bomba. 

8. Deslizar la uñeta guía de la bomba entre las barras guía y ba- 
jar la bomba a la fosa mediante una cadena asegurada en el 
asa de elevación de la bomba. Cuando la bomba llegue a la 
base del autoacoplamiento quedará firmemente conectada 
automáticamente. 

9. Colgar el extremo de la cadena en un gancho adecuado en la 
parte superior de la fosa, de forma que la cadena no pueda 
tocar el cuerpo de la bomba. 

10. Ajustar la longitud del cable de motor, enrollándolo en un por - 
tacables para que no resulte dañado durante el funciona- 
miento. Sujetar el portacables en un gancho adecuado en la 
parte superior de la fosa. Comprobar que los cables no estén 
doblados o pellizcados. 

11. Conectar el cable de motor y cable de control, si hay. 

Nota: El extremo del cable no debe estar sumergido, ya que po- 
dría entrar agua en el motor a través del cable. 
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4.2 Instalación en seco 
Bombas en instalación en seco se instalan permanentemente en 
un cuarto de bombas. 

El motor de la bomba está protegido y hermético y no se dañará 
si el lugar de la instalación se inunda de agua. 

1. Marcar y taladrar orificios de montaje en la solera de hormi- 
gón. 

2. Montar el soporte o pedestal a la bomba. 

3. Sujetar la bomba con pernos de expansión. 

4. Comprobar que la bomba está vertical /horizontal. 

Para facilitar la reparación de la bomba, hay que montar válvulas 
de corte a cada lado de la misma. 

5. Montar las tuberías de aspiración y descarga y las válvulas de 
corte, si se utilizan. Comprobar que la bomba no está presio- 
nada por las tuberías. 

6. Ajustar la longitud del cable de motor, enrollándolo en un por - 
tacables para que no resulte dañado durante el funciona- 
miento. Sujetar el portacables en un gancho adecuado. 
Comprobar que los cables no estén doblados o pellizcados. 

7. Conectar el cable de motor y el cable de control, si hay. 

Nota: Se recomienda utilizar una reducción entre la tubería de 
aspiración y la bomba en instalaciones horizontales. Esta reduc- 
ción debe ser del tipo excéntrico e instalarse de modo que el 
borde recto esté hacia arriba. De esta manera se evita la acumu- 
lación de aire en la tubería de aspiración y se elimina el riesgo de 
perturbaciones del funcionamiento, ver fig. 8. 

Fig. 8 

Reducción de tipo excéntrico 

4.3 Instalación sumergida, portátil 
1. Montar el soporte anular a la brida de aspiración de la bomba. 

2. Montar un codo de 902 a la conexión de descarga de la bomba 
y conectar la tubería /manguera de descarga. 

Si se utiliza una manguera, comprobar que ésta no se retuerza y 
que el diámetro interior coincida con él de la conexión de des- 
carga. 

3. Bajar la bomba en el líquido mediante una cadena sujeta en el 
asa de elevación de la bomba. Se recomienda colocar la 

bomba sobre una cimentación plana y sólida. Comprobar que 
la bomba cuelga de la cadena y no del cable. 

4. Colgar el extremo de la cadena en un gancho adecuado en la 
parte superior de la fosa, de forma que la cadena no pueda to- 
car el cuerpo de la bomba. 

5. Ajustar la longitud del cable de motor, enrollándolo en un por - 
tacables para que no resulte dañado durante el funciona- 
miento. Sujetar el portacables en un gancho adecuado. 
Comprobar que los cables no estén doblados o pellizcados. 

6. Conectar el cable de motor y el cable de control, si hay. 
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4.4 Instalación vertical en columna 
1. Soldar el soporte anular suministrado con la bomba al orificio 

inferior de la tubería de elevación u hormigonarlo a su sitio en 
el orificio inferior del tubo de hormigón. 

2. Sujetar una cadena en el asa de elevación y desenrollar el ca- . 

ble eléctrico. 

3. Cuando el soporte anular esté colocado en el sitio correcto, 
bajar la bomba verticalmente a su sitio. Comprobar que el cie- 
rre de la junta tórica esté situado correctamente en la ranura 
de la parte exterior del cuerpo de la bomba. Tres pasadores 
de guía en el soporte anular guiarán a la bomba a su posición 
correcta y evitarán que gire en el asiento cuando esté funcio- 
nando. 

4. Colgar el extremo de la cadena en un gancho adecuado en la 

parte superior de la fosa, de forma que la cadena no pueda to- 
car el cuerpo de la bomba. 

5. Ajustar la longitud del cable de motor, enrollándolo en un por - 
tacables para que no resulte dañado durante el funciona- 
miento. Sujetar el portacables en un gancho adecuado. 
Comprobar que los cables no estén doblados o pellizcados. 

6. Conectar el cable de motor y el cable de control, si hay. 

4.5 Controlador de bomba 
Las bombas S1, S2, S3, SA y SV pueden conectarse a un contro- 
lador de nivel separado GRUNDFOS, disponible como accesorio: 

tipo LC para instalaciones de una bomba, y 

tipo LCD para instalaciones de dos bombas. 

Dependiendo de la aplicación, se pueden utilizar diferentes tipos 
de equipo de control de nivel. 

El controlador LC lleva dos o tres interruptores de nivel: 
Dos para el arranque y parada de la bomba. El tercer interruptor 
de nivel, que es opcional, es para alarma de nivel alto. 

El controlador LCD lleva tres o cuatro interruptores de nivel: 
Uno para la parada común y dos para el arranque de las bombas. 
El cuarto interruptor, que es opcional, se utiliza para alarma de 
nivel alto. 

Al instalar los interruptores de nivel, tener en cuenta los siguien- 
tes puntos: 

1. Para evitar la entrada de aire y vibraciones en las bombas su- 
mergidas, el interruptor de nivel de parada debe montarse 
de modo que la bomba se pare antes de que el nivel del lí- 

quido descienda por debajo del extremo superior del cuerpo 
de la bomba. 
Como regla principal para bombas en instalación en seco, el 

nivel de parada más bajo debe estar por lo menos 20 cm por 
encima del orificio de la tubería de aspiración, ver fig. 8. 

2. El interruptor de nivel de arranque debe instalarse de modo 
que la bomba arranque al nivel requerido; no obstante, la 

bomba debe arrancar siempre antes de que el nivel del líquido 
alcance la tubería de entrada a la fosa. 

3. El interruptor de alarma de nivel alto, si se instala, debe es- 
tar siempre a unos 10 cm por encima del interruptor de nivel 
de arranque; no obstante, la alarma debe dispararse siempre 
antes de que el nivel del líquido alcance la tubería de entrada 
a la fosa. 

Nota: El controlador no debe instalarse en entornos potencial- 
mente explosivos. 

Las bombas instaladas en ambientes potencialmente 
explosivos deben siempre llenarse del líquido de 
bombeo. 

Debe instalarse un interruptor de nivel adicional para 
garantizar la parada de la bomba si el interruptor de 
nivel de parada no está funcionando. 

4.6 Térmicos 
Tres térmicos bimetálicos están incorporados en los bobinados 
del estator, y un contacto se abrirá en caso de sobretemperatura, 
es decir 150 °C. 

La tensión de alimentación a los térmicos tiene que ser de 
12 -230 VAC. 

Los térmicos están conectados al cable de control, ver sección 
5. Conexión eléctrica, y tienen que conectarse al circuito de se- 
guridad del controlador separado de la bomba. 

Nota: El arrancador de motor del controlador de la bomba tiene 
que incorporar un circuito que desconecta automáticamente el 

suministro eléctrico si se abre el circuito de seguridad de la 

bomba. 

El instalador /usuario debe proporcionar un disposi- 
tivo automático que desconecta el suministro eléc- 
trico si los térmicos o los interruptores de humedad 
no están funcionando. 

4.7 Interruptores de humedad 

Las bombas no antideflagrantes tienen un interruptor de hume- 
dad, montado en la cámara por debajo de la tapa superior del 
motor. 

Las bombas antideflagrantes tienen dos interruptores de hume- 
dad conectados en serie, montados en la cámara por debajo de 
la tapa superior del motor. 

El interruptor de humedad no es reversible y tiene que cambiarse 
después de su utilización. 

Los interruptores de humedad están conectados en serie con los 
térmicos y conectados al cable de control, ver sección 
5. Conexión eléctrica, y tienen que conectarse al circuito de se- 
guridad del controlador separado de la bomba. 

Nota: El arrancador de motor del controlador de la bomba tiene 
que incorporar un circuito que desconecta automáticamente el 

suministro eléctrico si se abre el circuito de seguridad de la 

bomba. 

4.8 Termistores 
Termistores están disponibles como accesorios. 

Se utilizan para controlar las temperaturas de los cojinetes y del 
estator en vez de térmicos y tienen que conectarse al relé de ter - 
mistores en el cuadro de control. 

Se utilizan las siguientes temperaturas límite: 

902C - alarma para la temperatura de los cojinetes. 

130 2C - parada de la bomba debida a temperatura alta de los 

cojinetes. 

1502C - parada de la bomba debida a temperatura alta del es- 
tator. 

A temperatura ambiente la resistencia del termistor es de aprox. 
100 a 

Las bombas antideflagrantes no tienen control de 
temperatura en los cojinetes. 

4.8.1 Comprobación después de la instalación de la bomba 

1. Utilizar un multímetro para comprobar si la resistencia del cir- 
cuito es < 150 S2 / termistor. 

2. Utilizar un multímetro para comprobar si el aislamiento entre 
el circuito y el cuerpo del estator dentro de su gama más alta 
está fuera de la escala (no se puede medir co ). 

3. Realizar mediciones similares en el extremo del cable de su- 
ministro. 
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4.9 Sensor de temperatura Pt100 
El sensor de temperatura Pt100 está disponible como accesorio. 

Se utiliza principalmente para controlar la temperatura de los co- 
jinetes, pero puede también utilizarse en el estator. 

La resistencia del sensor es de 

100 1 a 09C, 

138,5 S2 a 1009C y 

aprox. 108 Û a temperatura ambiente. 

El Pt100 no está disponible para bombas antidefla- 
grantes. 

4.9.1 Comprobación después de la instalación de la bomba 

1. Utilizar un multimetro para comprobar si la resistencia a tern- 
peratura ambiente es de aprox. 108 Q. 

2. Utilizar un multímetro para comprobar si el aislamiento entre 
el circuito y el cuerpo del estator dentro de su gama más alta 
está fuera de la escala (no se puede medir co ). 

3. Realizar mediciones similares en el extremo del cable de su- 
ministro. 

4. Durante la comprobación de la bomba, el sensor Pt100 tiene 
que estar conectado a un grabador. 

4.10 Sensor OCT1 para detección de agua en el aceite 
El sensor OCT1 para detección de agua en el aceite está disponi- 
ble como accesorio. 

Mide el contenido de agua en la cámara de aceite. 

Consta de un condensador de placa que se sumerge en el aceite 
y mide el circuito electrónico, emitiendo una señal de intensidad 
proporcional a 4 -20 mA. Conectar el sensor OCT1 como muestra 
la fig. 9. 

4.10.1 Montaje del sensor OCT1 

El sensor OCT1 debe montarse en el orificio de llenado de la cá- 
mara de aceite en vez del tornillo de aceite. 
1. Quitar el tornillo de aceite. 

2. Introducir el sensor en el orificio de llenado de aceite. 

3. Introducir el sensor a una profundidad adecuada en la cámara 
de aceite, sin tocar las piezas giratorias, pero lo suficiente 
para que quede completamente cubierto por el aceite. La si- 
guiente tabla indica profundidades recomendadas para distin- 
tos tipos de bombas. 

4. Atornillar el casquillo en la rosca para el tornillo de aceite. 

Nota: Antes de volver a montarlo después del cambio de aceite, 
hay que limpiar el sensor OCT1 con aguarrás. 

Fig. 9 

L 

OCT1 

1 (+) 

o 
2 (-) 

U= 30 VDC max 

R = (U - 9 V) /20 mA max 

Tamaño motor Profundidades 
L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2, 4 y 6 polos 

15 kW, 12 polos 
20 - 28 kW, 8 polos 
20 - 50 kW, 4 polos 

110 

22 - 35 kW, 10 polos 
35 - 50 kW, 8 polos 
58- 155 kW 

140 

58 

Especificaciones técnicas 

Gama de medida 20 -100 pF. 

Capacitancia del sensor en 
el aire 

9 pF. 

Gama de medida del conte- 
nido de agua 

0 -60% equivalente 4 -20 mA. 

Gama de temperaturas 0 -709C. 

Tensión de alimentación 0 -30 VDC máx. 23 mA. 

Material, cable eléctrico Poliuretano. 

Homologación ex 

EEx la IIB T4, Ui = 34 V, li = 

100 m, Ci = 220 nF, Li < 1 uH. 
En entornos potencialmente ex- 
plosivos, el sensor tiene que co- 
nectarse mediante un separa- 
dor Exi homologado. 

5. Conexión eléctrica 
La conexión eléctrica debe realizarse de acuerdo con las norma- 
tivas locales. 

La tensión de alimentación y la frecuencia están indicadas en la 
placa de identificación de la bomba. 

La tolerancia de tensión tiene que estar dentro del ±5% de la ten- 
sión nominal. 

Comprobar que el motor es adecuado para el suministro eléctrico 
disponible en el lugar de la instalación. 

La bomba tiene que conectarse a un interruptor ex- 
terno de la red con una separación de contactos de 
min. 3 mm en cada polo. 

La bomba tiene que conectarse a un arrancador de motor. 

Los esquemas de conexiones para arranque directo y arranque 
estrella -triángulo están indicados en fig. 10 y 11 respectiva- 
mente. 

P1 y P2 están conectados en serie a los térmicos e interruptores 
de humedad. 

Fig. 10 

Fig. 11 

Arranque 
directo 

Arranque 
estrella - 
triángulo 

P2 P1 L1 U L3 PE 
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La tapa superior de las bombas antideflagrantes 
tiene un terminal a tierra externo para garantizar la 

conexión a tierra. La instalación eléctrica tiene que 
incluir una conexión externa desde este terminal a 

tierra. El cable de tierra tiene que cumplir con las 
normativas de seguridad eléctrica en vigor. 

Sección del cable 
de fase (S) de la 

instalación 
[mm2] 

Sección mínima del 
cable de tierra 

[mm2] 

S<16 S 

16 <S <_35 16 

S > 35 0,5 'S, máx. 70 

Antes de la instalación y la primera puesta en mar- 
cha de la bomba debe comprobarse visualmente la 

condición de los cables para evitar cortocircuitos. 

6. Puesta en marcha 

Antes del arranque manual o cambio a control auto- 
mático, comprobar que nadie esté trabajando en o 

cerca de la bomba. 

Proceder como sigue: 

1. Quitar los fusibles o desconectar el interruptor de red. 

2. Comprobar el nivel de aceite en la cámara de aceite. Ver sec- 
ción 7.1 Comprobación y cambio de aceite. 

3. Comprobar que el impulsor puede girar libremente. 

4. Comprobar que las unidades de control, si se utilizan, funcio- 
nan satisfactoriamente. 

5. Comprobar que la bomba está sumergida en el líquido. 
Para bombas en instalaciones en seco, hay que comprobar 
que no hay líquido en la fosa. 

Comprobar que la bomba ha sido llenada con el lí- 

quido de bombeo. 

Bombas instaladas en seco deben purgarse me- 
diante el tapón de purga en el cuerpo de la bomba. 

6. Abrir las válvulas de corte, si están montadas. 

7. Comprobar que el sistema ha sido llenado de líquido y pur- 
gado. 

8. Comprobar el ajuste de los interruptores de nivel. 

9. Arrancar la bomba y comprobar si el funcionamiento oca- 
siona ruido o vibraciones anómalas. 

Nota: En el caso de ruido o vibraciones anómalas de la bomba u 

otros fallos de la bomba o del suministro, parar la bomba inme- 
diatamente. No intentar volver a arrancarla sin antes haber locali- 
zado y corregido el fallo. 

10. Después del arranque, el punto de trabajo actual de la bomba 
tiene que establecerse con la máxima precisión para poder 
comprobar si las condiciones de funcionamiento son las de- 

seadas. 

Nota: Se puede arrancar la bomba durante un periodo muy breve 

sin estar sumergida para comprobar el sentido de giro. 

El funcionamiento de la bomba debe realizarse siempre según 
rutinas establecidas con controles programados del equipo de 

control y accesorios (válvulas, etc.) de la bomba. Controlar que 

los ajustes de la bomba y del equipo no puedan cambiarse por 
personal no autorizado. 

6.1 Comprobación del sentido de giro 
Una flecha en el cuerpo de la bomba indica el sentido de giro co- 

rrecto. La bomba debe girar en el sentido de las agujas del re- 
loj, visto desde el motor. Observar el movimiento de la bomba 
(sacudida) al arrancar. Si se mueve en el sentido contrario a las 

agujas del reloj, el sentido de giro es correcto. 

Como alternativa, se puede comprobar el sentido de giro como 
sigue: 

1. Arrancar la bomba y comprobar la cantidad de líquido o la pre- 
sión de descarga. 

2. Parar la bomba e intercambiar dos de las fases al motor. 

3. Volver a arrancar la bomba y comprobar la cantidad de líquido 
o la presión de descarga. 

4. Parar la bomba. 

5. Comparar los resultados de los puntos 1 y 3 y la conexión que 

dé la mayor cantidad de líquido o la mayor presión es el sen- 
tido de giro correcto. 

Nota: Cuando está colgada en una cadena, la bomba sólo debe 
funcionar durante un periodo breve. 

7. Mantenimiento y reparación 

Antes de empezar a trabajar en la bomba, comprobar 
que los fusibles están quitados o que el interruptor 
de red está desconectado. Comprobar que el sumi- 
nistro eléctrico no puede conectarse accidental- 
mente. Todas las piezas giratorias tienen que estar 
paradas. 

El mantenimiento y la reparación debe realizarlos personal espe- 
cialmente cualificado. 

El mantenimiento y trabajo de reparaciones en bom- 
bas antideflagrantes deben realizarlos GRUNDFOS 
o un servicio técnico oficial de GRUNDFOS. 

Antes de realizar cualquier trabajo de mantenimiento o repara- 
ción, comprobar que la bomba ha sido limpiada con abundante 
agua limpia. Limpiar las piezas de la bomba en agua después del 
desmontaje. 

Las bombas de funcionamiento normal deben ser revisadas cada 
2000 horas de trabajo o al menos una vez al año. Si el líquido 
bombeado contiene mucho fango o arena, la bomba debe ser re- 
visada cada 1.000 horas de funcionamiento o cada seis meses. 

Hay que comprobar los siguientes puntos: 

Consumo de potencia 
Nivel y estado del aceite 
Cuando la bomba es nueva, o después de cambiar los cierres, 
comprobar el nivel del aceite después de una semana de fun- 
cionamiento. 
El aceite adquiere un color blanco grisáceo, parecido al de la 

leche, si contiene agua. Esto puede suceder a consecuencia 
de un cierre defectuoso. El aceite tiene que cambiarse si con- 
tiene agua. Ver sección 7.1 Comprobación y cambio de 
aceite. 
Nota: El aceite utilizado debe desecharse según las normati- 
vas locales. 
La cámara de aceite contiene 1,9 a 12,4 litros de aceite de 
motor SAE 10 W 30, dependiendo del tamaño de la bomba. 

Entrada del cable 
Comprobar que la entrada del cable es hermética y que los 

cables no están doblados o pellizcados. 

Distancia entre impulsor y voluta 
Comprobar la distancia entre impulsor y voluta. Ver sección 
7.2 Inspección y ajuste entre impulsor y voluta. 

Componentes de la bomba 
Comprobar el posible desgaste del cuerpo de la bomba, etc. 

Sustituir las piezas defectuosas. 

Cojinetes de bolas 
Comprobar si el eje produce ruidos o no gira con suavidad 
(girar el eje a mano). Sustituir los cojinetes defectuosos. 
En el caso de cojinetes defectuosos o funcionamiento defi- 
ciente del motor suele ser necesaria una revisión general de 
la bomba. Este trabajo debe realizarlo un servicio técnico of i- 

cial. 

Los cojinetes de bolas deben cambiarse por lo me- 
nos cada 25.000 horas de funcionamiento. 

Nota: Teniendo en cuenta que la bomba es un conductor de ca- 

lor, hay que limpiarla por fuera a intervalos regulares. 
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7.1 Comprobación y cambio de aceite 
La cámara de aceite tiene dos tornillos, A y B, para el vaciado, 
llenado y control de nivel del aceite. Bombas instaladas en posi- 
ción horizontal (versión 6) tienen un tercer tornillo, C, para el va- 
ciado del aceite. 

Los tornillos de aceite de estas bombas (versión 6) están coloca- 
dos como indica la fig. 12. 

Fig. 12 

En el caso de bombas con motores de 22 -50 kW, 8 ó 10 polos, y 
bombas con motores por encima de 50 kW, el aceite puede cam- 
biarse con la bomba en posición vertical. Se utiliza el tornillo B 

para indicación del nivel del aceite en la cámara de aceite, ver 
fig. 13. 

Fig. 13 

Proceder como sigue: 

1. Colocar la bomba de modo que el tornillo A esté hacia arriba. 

Al aflojar el tornillo A de la cámara de aceite, tener en 
cuenta que puede haber presión en la cámara. No 
quitar el tornillo hasta que la presión se haya liberado 
totalmente. 

2. Colocar un recipiente limpio por debajo de la bomba para re- 
coger todo el aceite vaciado. Aflojar el tornillo B que está ha- 
cia el lado y mirar el nivel del aceite. La cantidad vaciada de 
aceite indica si el cierre mecánico inferior tiene fugas, lo que 
puede ser normal. 

3. Girar la bomba o quitar el tornillo C y dejar que todo el aceite 
salga de la cámara al recipiente. Verter una muestra del aceite 
en un recipiente de cristal y observar su estado. 
El aceite limpio puede reutilizarse. 
El aceite emulsionado tiene que cambiarse y desecharse. 
Nota: El aceite utilizado debe desecharse según las normati- 
vas locales. 
Un nivel bajo de aceite puede indicar que el cierre mecánico 
superior está defectuoso. Contactar con un servicio técnico 
oficial para revisar la bomba y repararla, si es necesario. 

4. Llenar la cámara de aceite por el orificio superior A hasta que 
el nivel del aceite llegue al orificio B. Cambiar las juntas tóri- 
cas por nuevas, poner los tornillos y apretar bien. 

Utilizar un grado de viscosidad de SAE 10 W 30. 

Se puede usar ONDINA 917 sólo en aplicaciones de 
la clase de temperatura T4. 
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7.2 Inspección y ajuste entre impulsor y voluta 
El ajuste entre impulsor y voluta sólo se refiere a bombas 
con impulsores de canal (bombas S1, S2 y S3). 

La distancia correcta entre impulsor y voluta es de 0,7 mm 
±0,2 mm. Debe ajustarse si se desgasta hasta 1,2 mm, o más. 

Los procedimientos de inspección y ajuste entre impulsor y vo- 
luta son diferentes para bombas en instalación sumergida 
(versiones 1, 2, 4 y 5) y bombas en instalación en seco (versio- 
nes 3, 6 y 7). 

Los distintos procedimientos están descritos en las siguientes 
secciones: 

7.2.2 Ajuste entre impulsor y voluta para bombas sin cono de en- 
trada en instalación sumergida, 

7.2.3 Ajuste entre impulsor y voluta para bombas con cono de en- 
trada en instalación sumergida, 

7.2.4 Ajuste entre impulsor y voluta para bombas sin anillo móvil 
en instalación en seco, 

7.2.5 Ajuste entre impulsor y voluta para bombas con anillo móvil 
en instalación en seco, 

7.2.6 Ajuste entre impulsor y voluta de bombas axiales. 

7.2.1 Inspección de la distancia entre impulsor y voluta para 
bombas en instalación sumergida 

1. Colocar la bomba horizontalmente en un banco de trabajo. 
2. Localizar los seis tornillos de fijación que sujetan el cuerpo de 

la bomba al motor y los tres tornillos de ajuste, ver fig. 14. 

3. Comprobar mediante una galga la distancia entre el impulsor 
y el cuerpo de la bomba. 

4. Girar el impulsor a mano y comprobar en varios puntos, ver 
fig. 15. 

Fig. 14 

Fig. 15 

Tornillo de 
ajuste 

Tornillos de 
fijación 

Si hay que ajustar la distancia entre impulsor y voluta, seguir uno 
de los procedimientos descritos a continuación. 
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7.2.2 Ajuste entre impulsor y voluta para bombas 
sin cono de entrada en instalación sumergida 

Procedimiento: 

1. Aflojar todos los tornillos de fijación y ajuste entre el cuerpo de 

la bomba y el motor. 

2. Golpear el cuerpo de la bomba en varios puntos con un marti- 
llo de goma para soltarlo del motor. 

3. Cerrar el espacio entre impulsor y voluta, apretando tres de 

los tornillos de fijación hasta que el impulsor toque el cuerpo 
de la bomba. No hacer fuerza innecesaria. 

4. Aflojar los tornillos de fijación y situar la distancia entre impul- 
sor y voluta a 0,7 mm ±0,2 mm apretando los tres tornillos de 

ajuste, ver fig. 16. Comprobar que la distancia es igual en todo 
el orificio de aspiración. 

Fig. 16 

5. Apretar todos los tornillos de fijación y comprobar que la dis- 
tancia sigue igual en todo el orificio de aspiración. 

7.2.3 Ajuste entre impulsor y voluta para bombas 
con cono de entrada en instalación sumergida 

Procedimiento: 

1. Aflojar todos los tornillos de fijación y ajuste entre el cuerpo de 

la bomba y el motor. 

2. Golpear el cuerpo de Ía bomba en varios puntos con un marti- 
llo de goma para soltarlo del motor. 

3. Cerrar el espacio entre impulsor y voluta, apretando tres de 

los tornillos de fijación hasta que el impulsor toque el cono de 

entrada. No hacer fuerza innecesaria. 

4. Aflojar los tornillos de fijación y situar la distancia entre impul- 
sor y voluta a 0,7 mm ±0,2 mm apretando los tres tornillos de 

ajuste, ver fig. 17. Comprobar que la distancia es igual en todo 
el orificio de aspiración. 

Fig. 17 

5. Apretar todos los tornillos de fijación y comprobar que la dis- 

tancia sigue igual en todo el orificio de aspiración. 

7.2.4 Ajuste entre impulsor y voluta para bombas 
sin anillo móvil en instalación en seco 

Puede ajustarse la distancia entre impulsor y voluta con la bomba 
montada en un pedestal y conectada a la tubería, ver fig. 16. 

Procedimiento: 

1. Aflojar todos los tornillos de fijación y ajuste entre el cuerpo de 

la bomba y el motor. 

2. Golpear el cuerpo de la bomba en varios puntos con un marti- 
llo de goma para soltarlo del motor. 

3. Cerrar el espacio entre impulsor y voluta, apretando tres de 

los tornillos de fijación hasta que el impulsor toque el cuerpo 
de la bomba. No hacer fuerza innecesaria. 

4. Medir mediante un calibre la distancia X entre el alojamiento 
del cierre y el cuerpo de la bomba en tres puntos, ver fig. 16. 

5. Aflojar los tornillos de fijación y extraer el motor 0,7 mm 

±0,2 mm, apretando los tres tornillos de ajuste y utilizando la 

distancia X como referencia. 

6. Apretar todos los tornillos de fijación y comprobar que la dis- 
tancia X es igual en los tres puntos de referencia. 

7.2.5 Ajuste entre impulsor y voluta para bombas 
con anillo móvil en instalación en seco 

Puede ajustarse la distancia entre impulsor y voluta con la bomba 
montada en un pedestal y conectada a la tubería, ver fig. 18. 

Procedimiento: 

1. Aflojar todos los tornillos de fijación (028). 

2. Cerrar el espacio entre el impulsor S y la voluta, apretando los 

tornillos de ajuste (074) por igual. No hacer fuerza innecesa- 
ria. 

3. Medir y apuntar la distancia "L" entre el cuerpo de la bomba y 

la tapa de aspiración en los tornillos de ajuste. Utilizar un cali- 
bre. 

4. Aflojar los tornillos de ajuste (074). 

5. Apretar los tornillos de fijación (028) por igual de manera que 
la distancia "L" medida en los tornillos de ajuste se incremente 
en 0,7 mm ±0,2 mm. 

6. Apretar los tornillos de ajuste y volver a apretar los tornillos de 

fijación. 

7. Comprobar la distancia "L" y volver a ajustar, si es necesario. 

Fig. 18 

7.2.6 Ajuste entre impulsor y voluta de bombas axiales 

La distancia entre impulsor y voluta de una bomba nueva es de 

0,8 mm y no puede ajustarse. Si se desgasta hasta 3 mm o más, 

hay que cambiar la hélice y parte de aspiración para garantizar el 

punto de trabajo y rendimiento originales. 
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7.3 Bombas antideflagrantes Si, S2, S3 y SV 

Los motores antideflagrantes que han sido revisados y reparados 
están identificados con una placa de reparación que proporciona 
la siguiente información: 

El símbolo de reparación R. 

Nombre o marca registrada del taller que ha realizado la repa- 
ración. 

Número de informe de reparación del taller. 

Fecha de la revisión o reparación. 

En el caso de reparaciones posteriores, la placa existente debe 
cambiarse por una nueva actualizada, guardando la información 
anterior. 

El taller de reparación tiene que guardar los informes de las revi- 
siones y reparaciones realizadas, junto con los informes de todas 
las revisiones, reparaciones y posibles modificaciones anterio- 
res. El propietario u operario debe guardar copias de los informes 
detallados del taller, junto con el certificado original de tipo del 
motor antideflagrante en cuestión. 

7.3.1 Cable de motor 

Sólo se pueden utilizar cables que estén homologados por el fa- 
bricante y adecuados para la entrada de cable respecto al diáme- 
tro, número de hilos, sección del conductor y material de revesti- 
miento. 

7.3.2 Entrada de cable 

Sólo pueden utilizarse piezas de entrada de cable EExd que co- 
rrespondan a su diámetro. La marca correspondiente de la di- 
mensión del cable está en la entrada o en la entrada de cable. 

Sujetar la entrada del cable a la tapa superior de motor, apre- 
tando uno por uno los tornillos igualmente hasta que la entrada 
del cable esté plana contra la tapa superior. 

7.3.3 Repuestos 

Piezas del motor dañadas, tales como tapa superior y entrada de 
cable, deben siempre cambiarse por piezas nuevas y homologa- 
das. Las piezas del motor no deben renovarse mediante mecani- 
zado, retoques, soldadura, etc. 

7.4 Bombas contaminadas 
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. 

8. 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 resi- 
duos. 

2. En caso de que tal servicio no exista o no pueda tratar los ma- 
teriales utilizados en el producto, entregarlo al distribuidor o 
servicio técnico GRUNDFOS más cercano. 
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9. Localización de fallos 

Antes de intentar diagnosticar un fallo, comprobar que los fusibles están quitados o el interruptor de red desconectado. Hay 
que comprobar que el suministro_eléctrico no puede conectarse accidentalmente. Todas las piezas giratorias tienen que ha- 
berse detenido. 

Hay que leer y cumplir las instrucciones de seguridad, sección 2. Seguridad. 

Fallo Motivo Solución 

1. La bomba no arranca, o 

para sin motivo apa- 
rente. 

a) No hay suministro eléctrico. Comprobar el suministro eléctrico y los fusibles. Arran- 
car la bomba a mano y controlar el funcionamiento del 
contactor. 

2. La bomba ni arranca, ni 

para. El panel de control 
del controlador indica 
que el arrancador del 
motor o equipo de pro- 
tección ha saltado. 

a) Falta una fase. Comprobar el suministro eléctrico y los fusibles. 

b) Bomba sobrecargada momentánea- 
mente. 

Si el fallo no desaparece automáticamente, buscar la 

causa. 

c) Impulsor bloqueado por impurezas. Comprobar el impulsor y limpiarlo. 

d) El arrancador del motor no está ajustado 
correctamente. 

Comprobar y ajustar según la intensidad nominal. 

e) Los térmicos se han disparado. Refrige- 
ración insuficiente del motor. 

Dejar que se enfríe el motor. Bajar la bomba en el II- 

quido para garantizar una refrigeración adecuada, ver- 
siones 1 y 4. 

f) El interruptor de humedad del motor se 
ha disparado. 

Contactar con el servicio técnico oficial. 

g) Cable del motor defectuoso. Comprobar si hay daños visibles. Contactar con el ser- 
vicio técnico oficial. 

h) Tensión fluctuante. Comprobar la tensión. Desviación permitida ±5 %. 

3. La bomba funciona pero 
no da el caudal nominal. 

a) Sentido de giro erróneo. Comprobar el sentido de giro e intercambiar posible - 
mente dos fases al motor. 

b) Impulsor suelto o desgastado. Comprobar el impulsor y hacer los ajustes necesarios. 

c) Bomba o tubería bloqueada por impure- 
zas. 

Comprobar la bomba y la tubería y limpiarlas. 

d) Demasiada altura. Medir la presión y volver a instalar la tubería de des- 
carga o instalar una bomba nueva. 

e) Válvulas cerradas o bloqueadas. Válvula 
de retención no funciona. 

Comprobar la posición de la válvula y limpiarla. 

f) Aire en la bomba o tubería de aspiración. Purgar la bomba y la tubería de aspiración. Aumentar 
el nivel de parada en la fosa o volver a instalar la tube- 
ría de aspiración. 

g) Líquido de bombeo demasiado denso. Diluir el líquido o cambiar el proceso. 

h) Bomba no conectada adecuadamente al 

autoacoplamiento. 
Bajar el nivel del líquido en la fosa. Extraer la bomba y 

volver a colocarla en el autoacoplamiento. 

i) Fugas en la tubería. Comprobar si la tubería tiene fugas y sellarlas. 

j) Sistema de baldeo de la fosa de la bomba 
activado por error. 

Comprobar la función y hacer la reparación necesaria. 

4. La bomba arranca, pero 
para inmediatamente. 

a) Bomba agarrotada hace saltar el arranca- 
dor de motor. 

Comprobar la bomba y limpiarla. 

b) Motor sobrecalentado hace saltar los tér- 
micos. 

Dejar que la bomba se enfríe. Buscar la causa como se 
indica arriba. 

c) Interruptor de nivel desajustado o defec- 
tuoso. 

Limpiar o ajustar el interruptor de nivel o sustituirlo si 

es necesario. 

5. La bomba vibra o hace 
demasiado ruido. 

a) Bomba parcialmente obstruida por impu- 
rezas. 

Comprobar la bomba y limpiarla. 

b) Sentido de giro erróneo. Comprobar el sentido de giro e intercambiar posible- 
mente dos fases al motor. 

c) Bomba funciona fuera de la gama de fun- 
cionamiento especificada. 

Comprobar las condiciones de funcionamiento. 

d) Bomba defectuosa. Comprobar si la bomba está dañada. Repararla o con - 
tactar con un servicio técnico oficial, en caso necesa- 
rio. 

e) Bomba no conectada adecuadamente al 

autoacoplamiento. 
Bajar el nivel del líquido en la fosa. Extraer la bomba y 

volver a colocarla en el autoacoplamiento. 

f) Bomba cavita. Comprobar si la bomba está bloqueada parcialmente 
en la aspiración y limpiarla. Comprobar el punto de tra- 
bajo y hacer el ajuste necesario. 

g) Pedestal, autoacoplamiento, soporte anu- 
lar o barras guía no instalados correcta- 
mente. 

Comprobar la instalación y apretar los pernos donde 
sea necesario. 
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Fallo Motivo Solución 

6. Aceite con agua o emul- 
sionado. 

a) Cierre mecánico inferior con fugas. Contactar con un servicio técnico oficial. 

7. Nivel bajo de aceite. a) Cierre mecánico superior con fugas. Contactar con un servicio técnico oficial. 
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7.2 Inspecçäo e ajuste da folga do impulsor 73 

7.3 Bombas anti- deflagrantes S1, S2, S3 e SV 75 

7.4 Bombas contaminadas 75 

8. Destruiçäo 75 
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Antes de iniciar os procedimentos de instalaçäo, 
deve estudar cuidadosamente estas instruçöes de 
instalaçäo e funcionamento. A instalaçäo e a opera - 
çao devem também ser efectuadas de acordo com 
as normas locais e corn os códigos aceites de boa 
prática. 

1. Informaçöes gerais 
Este manual inclui instruçöes para instalaçäo, utilizaçäo e 

manutençäo das bombas submersíveis para águas residuais 
GRUNDFOS, tipos S1, S2, S3, SA e SV, equipadas corn motores 
de 7,5 a 155 kW. 

Este manual inclui igualmente instruçöes específicas para as 
bombas anti- deflagrantes. 

1.1 Aplicaçöes 
As bombas S1, S2, S3, SA e SV foram concebidas para o born- 

beamento de águas residuais numa vasta gama de aplicaçöes 
municipais, privadas e industriais. 

Dependendo da versáo, as bombas podem ser utilizadas para 
instalaçäo submersa ou em poço seco. 

Dimensäo máxima das partículas sólidas: 145 mm. 

1.1.1 Ambientes potencialmente explosivos 

Nos ambientes potencialmente explosivos, devem ser utilizadas 
as bombas anti- deflagrantes S1, S2, S3 e SV, ver secçöes 
1.5.1 Certificaçáo e classificaçáo Ex e 7.3 Bombas anti- defla- 
grantes Si, S2, S3 e SV. 

Nota: A classificaçäo de deflagraçao da bomba é EEx dl1B T3 ou 

EEx dllB T4. Cada instalaçäo deve ser aprovada individualmente 
pela corporaçáo de bombeiros local. 

1.2 Condiçíies de funcionamento 

1.2.1 Valor de pH 

Todas as bombas podem ser utilizadas para bombear líquidos 
corn um valor de pH entre 4 e 10. 

1.2.2 Temperatura do líquido 

0 °C a +40 °C. 

1.2.3 Temperatura ambiente 

-20 °C a +40 °C. 

1.2.4 Densidade e viscosidade do líquido bombeado 

Densidade máxima: 1000 kg /m3. 

Viscosidade cinemática máxima: 1 mm2 /s (1 cSt). 

Nota: Quando se procede ao bombeamento de líquidos corn uma 
densidade e /ou viscosidade cinemática superiores aos valores 
acima mencionados, têrn de ser utilizados motores corn potên- 
cias correspondentemente superiores. 

1.2.5 Nivel do líquido bombeado 

No caso de instalaçäo de bomba submersível, o nivel de para - 
gem mais baixo tern de ser sempre acima da voluta da bomba. 

A bomba deve ser sempre cheia corn o líquido a ser 
bombeado. 

Deve ser instalado um interruptor de nivel adicional 
para assegurar que a bomba pára no caso do inter- 
ruptor de nível de paragem nao estar a funcionar. 

Para garantir a refrigeraçäo adequada do motor durante o funcio- 
namento, têm de ser respeitados os seguintes requisitos míni- 
mos: 

Versöes 1 e 4: 
A bomba tern de estar sempre coberta pelo líquido bombeado 
até ao meio do motor. 

Versöes 2 e 5: 
A voluta da bomba tern de estar sempre coberta pelo líquido 
bombeado. 

Versöes 3 e 6: 
Nao existem requisitos especiais. 

Versdo 7: 
O nível do líquido tern de estar pelo menos 350 mm acima da 
entrada da bomba, ver fig. 7. 

1.2.6 Modo de funcionamento 

As bombas säo concebidas para funcionamento contínuo ou in- 

termitente corn o número máximo de arranques por hora especifi- 
cado na tabela abaixo: 

Tamanho do motor Arranques por hora 

7,5 - 21,0 kW, 2 e 4 pólos 20 

15,0 kW, 12 polos 
16,0 kW, 6 polos 
22,0 - 155 kW 

15 

1.2.7 Classe de protecçäo 

IEC IP 68. 

1.3 Nivel de ruido 
O nível de ruido da bomba é inferior aos valores limites estabele- 
cidos pela Directiva do Conselho da CE 98/37/CE respeitante a 

maquinaria. 
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1.4 Código de Identificaçao 
Todas as bombas 51, S2, S3, SA e SV descritas neste manual estäo identificadas pelo código de identificagäo na confirmaçäo da enco- 
menda e em toda a outra documentaçäo fornecida corn a bomba. O código é composto por 14 itens, conforme demonstrado na tabela 
abaixo. 

Preste atençäo ao facto dos tipos de bombas descritos neste manual nao estarem necessariamnente disponíveis em todas as variantes. 
Os códigos sombreados encontram -se indicados na placa de características da bomba. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Item de código Descriçäo 

1. Tipo de bomba S Bombas submersíveis para águas residuais GRUNDFOS, tipo S 

2. Tipo de impulsor 1 Monocanal 
2 Canal duplo 
3 Canal triplo 
V SuperVortex 
A Axial 

3. Especificaçöes do [ ] Standard, nao certificado 
motor X Motor anti -deflagrante 

A Em conformidade com a directiva ATEX 
4. Potência do motor Potência do motor em kW 

5. Número de pólos do Velocidade de rotaçäo do motor a 

motor 50 Hz 60 Hz 
min-1 min-1 

2 2 pólos 3000 3600 
4 4 pólos 1500 1800 
6 6 pólos 1000 1200 
8 8 pólos 750 900 
10 10 pólos 600 720 
12 12 pólos 500 600 

6. Geraçäo da bomba [ ] 1 geraçäo 
A 22 geraçäo 
B 38 geraçäo, etc. 

O código de geraçäo faz a distinçäo entre bombas estruturalmente diferentes com a mesma po- 
tência nominal 

7. Altura manométrica [ ] Sem classificaçäo 
E Extra baixa 

L Baixa 
M Média 
H Alta 
S Muito alta 

8. Versäo da instalaçäo 1 Instalaçäo submersa com acoplamento automático.. 
2 Instalaçäo submersa com acoplamento automático. Bomba com camisa de refrigeraçäo. 
3 Instalaçäo vertical em poço seco com base. Bomba com camisa de refrigeraçäo. 
4 Instalaçäo submersa, portátil. 
5 Instalaçäo submersa, portátil. Bomba com camisa de refrigeraçäo. 
6 Instalaçäo horizontal em poço seco com base e suporte. Bomba com camisa de refrigeraçäo. 
7 Instalaçäo em coluna vertical. 

9. Permutabilidade A letra (A, B, C...) indica a permutabilidade entre pegas de bombas que, de outra forma, säo 
idénticas. As bombas sem letra ou com a mesma letra tém permutabilidade completa de pegas e 

utilizara o mesmo catálogo de pegas sobressalentes. 
10. Número de fases [ ] Trifásica 
11. Frequência 5 50 Hz 

6 60Hz 
12. Tensäo e arranque 50 Hz 60 Hz 

01 400 V, arranque directo (DOL) 01 460 V, arranque directo (DOL) 
11 400 V, estrela -triângulo 11 460 V, estrela -triângulo 
02 230 V, arranque directo (DOL) 03 500 V, arranque directo (DOL) 
12 230 V, estrela -triângulo 13 500 V, estrela -triângulo 
03 415 V, arranque directo (DOL) 05 380 V, arranque directo (DOL) 
13 415 V, estrela -triângulo 15 380 V, estrela -triângulo 
04 500 V, arranque directo (DOL) 07 220 V, arranque directo (DOL) 
14 500 V, estrela -triângulo 17 220 V, estrela -triângulo 
06 690 V, arranque directo (DOL) 

13. Equipamento U Flanges dimensionadas em conformidade com as especificaçíies ANSI 
especial 

14. Pegas nao standard Z Consulte a confirmaçäo da encomenda para obter mais detalhes. 
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1.5 Placa de características 
Todas as bombas podem ser identificadas através da placa de 
características localizada na tampa do motor, ver fig. 1. Se a 
placa de características nao existir ou se estiver danificada, a 

bomba pode ser identificada através do número de série im- 
presso sob a placa de características. 
Fig. 1 

1 

2 

3 

5 

7 

9 

10 

13 

14 

16 

18 

i 
O 

CE GRUNIRFOS a 

Type: 
Prod No: 

°C Tmax: No: 

Qmax: Hmax: I/s 
Q 20m IP68 
Motor:- Hz! n: min-' 

V A- 
_ V Y A 

-Pl: kW P2: kW- 

-COS yo: Insul.class.F 
-P.C. wt: kg 

9606695 

4 

6 

8 

11 

12 

15 

17 
19 

Pos. Descriçäo 

1 Designaçao do tipo 

2 Código SAP 

3 Número de série 

4 Temperatura máxima do líquido 

5 Altura máxima 

6 Caudal máximo 

7 Profundidade de instalaçao máxima 

8 Classe de protecçao 

9 Número de fases 

10 Frequência 

11 Velocidade nominal 

12 Tensao /corrente, ligaçao em triangulo 

13 Tensao /corrente, liga* em estrela 

14 Entrada de alimentaçäo 

15 Potência ao veio 

16 Factor de potência 

17 Classe de isolamento 

18 Código de produçäo, ano /semana 

19 Peso da bomba 

1.5.1 Certificaçâo e classificaçäo Ex 

As bombas anti- deflagrantes foram aprovadas pela Baseefa 
(2001) Ltd. em conformidade com os requisitos essenciais de 
aquecimento e segurança relacionados com o desenho e cons- 
truçao de equipamentos preparados para serem usados em at- 
mosferas com risco de explosäo expostos no anexo II da 
Directiva do Conselho 94/9 /EEC (ATEX). 

As bombas certificadas (Bombas Ex) sao fornecidas com urna 
placa de certificaçao fixa na superfície visível, junto à chapa de 
características. 

A fig. 2 mostra a chapa de aprovaçao para a bomba e equipa- 
mento adicional com os motores para classes de temperatura 
T3 e T4. 

Fig. 2 

CI CnuNOFOS V ° 
CE 118.00 112G 

EEx dIIB T3 
cl1B T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

O i O os 
CE CE 1180 Fx 112 G 

EEx dIIB T4 
c11B T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

Do not open when an explosive 

gas atmosphere is present. 

pIZZ 32513I 98496551 Of O IZZ 3256I 96496550 O/ 

A chapa de aprovaçäo descreve os seguintes detalhes: 

CE Norma CE. 

1180 Número do certificado de aprovaçao (QA) no corpo da 
bomba. 

® Símbolo Ex (EU). 

II Grupo de equipamento (II = excepto minas). 

2 Categoria do equipamento (protecçäo elevada). 

G Tipo de atmosfera explosiva. 

EEx Motor anti- deflagrante de acordo com a norma 
europeia. 

d Motor resistente à pressao de explosao. 

IIB Grupos de gás. 

T3 A temperatura máxima da superfície do motor é de 
200 °C. 

T4 A temperatura máxima da superfície do motor é de 
135 °C. 

c Segurança de construçao. 

Baseefa Número do certificado. 

No. HA. 

PC Código de produçao. 

2. Segurança 

A instalaçäo das bombas em poços tem de ser efec- 
tuada por pessoal especializado. 

As pessoas nao devem entrar na area de instalaçao 
quando urna atmosfera explosiva está presente. 

Por razbes de segurança, todo o trabalho em poços tern de ser 
supervisionado por urna pessoa que se encontre fora do poço da 
bomba. 

Os poços para bombas submersíveis para águas residuais con - 
têm águas residuais com substâncias tóxicas e /ou patológicas. 
Por conseguinte, todo o pessoal envolvido tem de utilizar equipa- 
mento e vestuário protector adequado e todas as tarefas levadas 
a cabo na bomba ou perto desta têm de ser efectuadas segundo 
as normas de higiene em vigor. 
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3. Transporte e armazenamento 
A bomba é fornecida de fábrica numa embalagem adequada, na 
qual deverá permanecer até ser instalada. 

Certifique -se de que a bomba nao pode deslizar ou cair. 

O equipamento de elevaçäo deve ter capacidade para suportar a 

carga necessária; deve ainda ser verificada a existência de da- 
nos neste equipamento antes de serem efectuadas quaisquer 
tentativas de levantamento de bombas. A capacidade do equipa - 
mento de levantamento nao deve ser excedida em quaisquer cir- 
cunstâncias. O peso da bomba está identificado na placa de 
características da bomba. 

O levantamento da bomba deve ser sempre efectu- 
ado pelo seu suporte de levantamento ou através de 
urna empilhadora, nunca pelo cabo do motor ou da 
mangueira /tubo. 

Nota: Nao remova a protecçäo da ponta livre do cabo eléctrico 
até que seja chegado o momento de efectuar as ligaçöes eléctri- 
cas. A ponta livre do cabo nao deve ser exposta à humidade ou 
água, independentemente de estar ou nao protegida. O nao cum- 
primento desta regra pode envolver o risco de danos no motor. 

Durante tongos períodos de armazenamento, a bomba tern de 
ser protegida contra a humidade e o calor. 

Temperatura de armazenamento: -30 °C a +60 °C. 

Após um longo período de armazenamento, a bomba deve ser 
inspeccionada antes de ser novamente colocada em funciona - 
mento. Certifique -se de que o impulsor pode rodar livremente. 
Preste especial atençäo à condiçäo dos empaques de transmis- 
säo e da entrada do cabo. 

4. Instalaçáo 
A placa de características solta, fornecida corn a bomba, deve 
ser afixada no local de instalaçâo. 

Todas as regras de segurança têm de ser respeitadas no local de 
instalaçäo, por ex.: a utilizaçäo de ventiladores para o forneci- 
mento de ar fresco dentro do poço. 

Nao coloque as suas maos ou qualquer ferramenta 
na porta de aspiraçäo ou de descarga da bomba 
após esta ter sido ligada à corrente eléctrica, a me- 
nos que a bomba tenha sido desligada através da re- 

moçâo dos fusíveis ou do interruptor de alimentaçâo. 
Tern de se assegurar de que a alimentaçäo eléctrica 
nao pode ser acidentalmente ligada. 

Antes da instalaçäo, verifique o nível do óleo no compartimento 
do óleo, ver secçäo 7.1 Verificaçáo do óleo e mudança do óleo. 

As bombas S1, S2, S3, SA e SV foram concebidas para várias 
versées de instalaçäo. 

As figuras 3 a 7 mostram as versées possíveis de instalaçáo. 

Fig. 3 

Versbes 1 e 2: 
Instalaçäo submersa corn acoplamento automático 

o, o, o, O. o, o, o, 
o, . 

M " o, " o o, o, o, o, o, o, 

Instalaçäo permanente no poço. A bomba pode ser facil- 
mente puxada para fora ou baixada para o poço através 
das calhas guia. O nível do líquido pode ser definido mais 
baixo para a versa() 2 do que para a versäo 1. 
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Fig. 4 

Versäo 3: 
Instalaçäo em poço seco corn base 

o, o, o, 
o o, o, o, 

Instalaçäo permanente numa sala de bombas. A bomba é 

fixa As tubagens de aspiraçäo e de descarga através de 
flanges. As bombas corn flange DN 500 ou DN 600 sao ins- 
taladas numa fundaçao de betäo (ver figura acima, à di- 
reita). 

Fig. 5 

Versbes 4 e 5: 
Instalaçäo submersa, portátil 

Para utilizaçäo portátil ou instalaçäo temporária no poço. 
O navel do líquido pode ser definido mais baixo para a ver- 
sao 5 do que para a versäo 4. 

Fig. 6 

Versäo 6: 
Instalaçäo horizontal em poço seco 

corn base e suporte 

0n 0 
o o-y- oo oo o oo o 

o 
oo 

0 
00 oa oo oa oa oo oo 

Instalaçâo permanente numa sala de bombas. A bomba é 
fixa As tubagens de aspiraçäo e de descarga através de 
flanges. 
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Fig. 7 

Versâo 7: 
Instalaçâo em coluna vertical 

, i 

o 

Instalaçäo vertical comum em tubagem de aço ou veio de 
betäo. 

4.1 Instalaçâo submersa corn acoplamento automático 
As bombas para instalaçâo permanente podem ser instaladas 
corn acoplamento automático estacionário e funcionarem corn - 
pletamente ou parcialmente submersas no líquido bombeado. 

1. Faça furos de montagem para o suporte das calhas gula no 
interior do poço e fixe provisoriamente o suporte das calhas 
guia corn dois parafusos. 

2. Coloque a unidade base de acoplamento automático no 
fundo do poço. Utilize um fio de prumo para estabelecer o po- 
sicionamento correcto. Fixe o acoplamento automático corn 
cavilhas de dilataçäo. Se o fundo do poço for desnivelado, a 
unidade base de acoplamento automático tern de ser apoiada 
de modo a que esteja nivelada quando for fixada. 

3. Monte a tubagem de descarga de acordo corn os procedi- 
mentos normalmente aceites e sem expor a tubagem a defor- 
maçäo ou tensäo. 

4. Introduza as calhas guia nas anilhas da unidade base de aco- 
plamento automático e ajuste corn precisäo os comprimentos 
das calhas ao suporte da calha guia no topo do poço. 

5. Desaparafuse o suporte da calha guia que tinha fixo proviso- 
riamente. Introduza as cavilhas de regulaçäo nas calhas 
guia. Fixe o suporte das calhas gula no interior do poço. 
Aperte os parafusos nas cavilhas de regulaçäo. 

6. Limpe os detritos do poço antes de baixar a bomba para o 
poço. 

7. Ajuste o grampo guia à bomba. 

8. Deslize o grampo guia da bomba entre as calhas guia e baixe 
a bomba para o poço através de urna corrente fixa ao suporte 
de levantamento da bomba. Quando a bomba alcançar a 

base de acoplamento automático, a bomba fixa -se automati- 
camente corn firmeza. 

9. Pendure a ponta da corrente num gancho adequado no topo 
do poço, de modo a que a corrente nao entre em contacto 
corn a voluta da bomba. 

10. Ajuste o comprimento do cabo do motor, enrolando -o num 
dispositivo de alivio para garantir que o cabo nao é danifi- 
cado durante o funcionamento. Fixe o dispositivo de alivio a 

um gancho adequado no topo do poço. Certifique -se de que 
os cabos nao estäo vincados ou comprimidos. 

11. Ligue o cabo do motor e o cabo de monitorizaçáo, se existir 
algum. 

Nota: A ponta do cabo näo pode estar submersa, urna vez que a 

água pode penetrar através do cabo até ao motor. 

4.2 Instalaçâo era poço seco 
As bombas instaladas em pogo seco encontrara -se permanente- 
mente numa sala de bombas. 

O motor da bomba é fechado e estanque, nao sendo danificado 
se o local da instalaçäo for inundado corn água. 

1. Marque e faça os furos de montagem no chao de betâo /funda- 
çáo de betäo. 

2. Instale o suporte ou base na bomba. 

3. Fixe a bomba corn cavilhas de dilataçäo. 

4. Verifique se a bomba é vertical /horizontal. 

Para facilitar a manutençäo da bomba, devem ser instaladas vál- 
vulas de isolamento num dos lados da bomba. 

5. Instale as tubagens de aspiraçäo e de descarga e as válvulas 
de isolamento, caso sejam utilizadas, certificando -se de que a 

bomba nao é submetida a esforço pela canalizaçäo. 

6. Ajuste o comprimento do cabo do motor, enrolando -o num dis- 
positivo de alivio para garantir que o cabo nao é danificado 
durante o funcionamento. Fixe o dispositivo de alivio a urn 
gancho adequado. Certifique -se de que os cabos nao estâo 
vincados ou comprimidos. 

7. Ligue o cabo do motor e o cabo de monitorizaçäo, se existir 
algum. 

Nota: Recomenda -se a utilizaçäo de urn redutor entre a tubagem 
de aspiraçäo e a bomba, nas instalaçoes horizontais. O redutor 
deve ser do tipo excêntrico e tern de ser instalado de modo a que 
a ponta direita fique apontada para cima. Deste modo é evitada a 

acumulaçao de ar na tubagem de aspiraçäo, sendo eliminado o 

risco de distúrbios do funcionamento, ver fig. 8. 

Fig. 8 

Redutor do tipo excéntrico 

4.3 Instalaçâo submersa, portátil 
1. Instale o suporte circular na flange de aspiraçäo da bomba. 

2. Instale um cotovelo de 90° na porta de descarga da bomba e 

ligue a tubagem /mangueira de descarga. 

Se for utilizada urna mangueira, deve certificar -se de que a man - 
gueira nao se deforma e de que o diámetro interior corresponde 
ao da porta de descarga. 

3. Baixe a bomba para o líquido através de urna corrente fixa ao 
suporte de levantamento da bomba. Recomenda -se a coloca - 
çäo da bomba numa fundaçâo plana e sólida. Certifique -se de 
que a bomba está suspensa pela corrente e nao pelo cabo. 

4. Pendure a ponta da corrente num gancho adequado no topo 
do poço, de modo a que a corrente nao entre em contacto 
corn a voluta da bomba. 

5. Ajuste o comprimento do cabo do motor, enrolando -o num dis- 
positivo de alivio para garantir que o cabo nao é danificado 
durante o funcionamento. Fixe o dispositivo de alivio a um 
gancho adequado. Certifique -se de que os cabos nao estâo 
vincados ou comprimidos. 

6. Ligue o cabo do motor e o cabo de monitorizaçäo, se existir 
algum. 
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4.4 Instalaçáo em coluna vertical 
1. Solde o suporte circular, fornecido corn a bomba, à abertura 

inferior do tubo de elevaçäo ou fixe corn argamassa fina à 
abertura inferior do velo de betäo. 

2. Fixe a,corrente ao suporte de levantamento e desenrole o 
cabo eléctrico. 

3. Depois do suporte circular ter sido colocado no local correcto, 
baixe a bomba para a posiçäo correcta no veio'da bomba. 
Certifique -se de que o O -ring está correctamente colocado na 
ranhura existente na parte exterior da voluta da bomba. Os 
três pinos de guia do suporte circular guiaräo a bomba para a 

posiçäo correcta e impedirào que esta gire na base quando 
estiver em funcionamento. 

4. Pendure a ponta da corrente num gancho adequado no topo 
do poço, de modo a que a corrente nao entre em contacto 
corn a voluta da bomba. 

5. Ajuste o comprimento do cabo do motor, enrolando -o num dis- 
positivo de alivio para garantir que o cabo nao é danificado 
durante o funcionamento. Fixe o dispositivo de alivio a um 
gancho adequado. Certifique -se de que os cabos nao estao 
vincados ou comprimidos. 

6. Ligue o cabo do motor e o cabo de monitorizaçäo, se existir 
algum. 

4.5 Controlador da bomba 
As bombas S1, S2, S3, SA e SV podem ser ligadas a um contro- 
lador de bomba GRUNDFOS separado para controlo do nivel, 
disponível como acessório: 

tipo LC para instalaçbes de uma bomba e 

tipo LCD para instalaçbes de duas bombas. 

Dependendo da aplicaçäo, podem ser utilizados varios tipos de 
equipamento de controlo de nivel. 

O controlador LC está equipado com dois ou trés interruptores de 
nivel: Dois para arranque e paragem da bomba. O terceiro inter- 
ruptor de nível, que é opcional, é para o alarme de nivel alto. 

O controlador LCD está equipado corn três ou quatro interrupto- 
res de nivel: Um para a paragem normal e dois para o arranque 
das bombas. O quarto interruptor de nivel, que é opcional, é para 
o alarme de nivel alto. 

Quando se instalam os interruptores de nível, devem ser respei- 
tados os seguintes pontos: 
1. Para prevenir a entrada de ar e as vibraçbes nas bombas sub - 

mersas, o interruptor de nivel de paragem tern de ser insta- 
lado de modo a que a bomba seja parada antes que o nivel do 
líquido fique abaixo da voluta da bomba. 
Como regra principal para bombas instaladas em poço seco, o 

nivel de paragem mais baixo tern de se encontrar pelo menos 
20 cm acima da abertura da tubagem de aspiraçäo, ver fig. 8. 

2. O interruptor de nivel de arranque tern de ser instalado de 
modo a que a bomba arranque no nível requerido; no entanto, 
a bomba tern de arrancar sempre antes que o nivel do líquido 
atinja a parte inferior da tubagem de entrada para o poço. 

3. 0 interruptor de alarme de nivel alto, caso esteja instalado, 
deve ser sempre instalado cerca de 10 cm acima do interrup- 
tor de nivel de arranque; no entanto, o alarme deve ser sem- 
pre dado antes que o nivel do líquido atinja a tubagem de 
entrada para o poço. 

Nota: O controlador da bomba nao pode ser instalado em ambi- 
entes potencialmente explosivos. 

A bomba deve ser sempre cheia corn o líquido a ser 
bombeado. 

Deve ser instalado um interruptor de nivel adicional 
para assegurar que a bomba pára no caso do inter- 
ruptor de nivel de paragem nao estar a funcionar. 

4.6 Interruptores térmicos 
Os três interruptores térmicos bimetálicos estäo embutidos nos 
enrolamentos do estator, abrindo -se um contacto no caso de ex- 
cesso de temperatura, isto é, 150 °C. 

A tensao de alimentaçäo dos interruptores térmicos deve ser de 
12 -230 VAC. 
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Os interruptores térmicos estao ligados ao cabo de monitoriza- 
çäo (ver secçäo 5. Ligaçáo eléctrica), e têm de estar ligados ao 
circuito de segurança do controlador de bomba separado. 

Nota: O arrancador do motor do controlador de bomba tern de in- 
cluir um circuito que desligue automaticamente a corrente eléc- 
trica caso o circuito protector da bomba seja aberto. 

O instalador /utilizador deve ter o cuidado de equipar 
a bomba de modo a desligar a corrente eléctrica no 
caso do interruptor térmico ou interruptor de humi- 
dade nao funcionar. 

4.7 Interruptores de humidade 
As bombas normais possuem um interruptor de humidade, que 
está instalado no compartimento abaixo da tampa do motor. 

As bombas anti- deflagrantes possuem dois interruptores de hu- 
midade ligados em série, que estáo instalados no compartimento 
abaixo da tampa do motor. 

O interruptor de humidade nao é reversível e tern de ser substitu- 
ido após a sua utilizaçao. 

Os interruptores de humidade estáo ligados em série corn os in- 
terruptores térmicos e estäo ligados ao cabo de monitorizaçäo 
(ver secçäo 5. Ligaçâo eléctrica), e têm de estar ligados ao cir- 
cuito de segurança do controlador de bomba separado. 

Nota: O arrancador do motor do controlador de bomba tern de in- 
cluir um circuito que desligue automaticamente a corrente eléc- 
trica caso o circuito protector da bomba seja aberto. 

4.8 Sensores térmicos 
Os sensores térmicos estáo disponíveis como acessórios. 

Os sensores térmicos sao utilizados para monitorizaçäo da tern- 
peratura dos rolamentos e do estator em vez dos interruptores 
térmicos, tendo de estar ligados ao relé do sensor térmico no pai- 
nel de controlo. 

Sao utilizadas as seguintes temperaturas limite: 

90 °C - alarme para a temperatura dos rolamentos. 

130 °C - paragem da bomba causada pela elevada tempera- 
tura dos rolamentos. 

150 °C - paragem da bomba causada pela elevada tempera- 
tura do estator. 

À temperatura ambiente, a resistência do sensor térmico é de 
cerca de 100 S2. 

A monitorizaçäo da temperatura dos rolamentos nao 
está disponível nas bombas anti -deflagrantes. 

4.8.1 Verificaçäo após a instalaçäo da bomba 

1. Corn a ajuda de multímetro, verifique se a resistência do cir- 
cuito é inferior a 150 S2 / sensor térmico. 

2. Coro a ajuda de urn multímetro, verifique se o isolamento en- 
tre o circuito e a voluta do estator, dentro da gama mais alta, 
está fora da escala (nao mensurável co ). 

3. Efectue mediçbes semelhantes na extremidade do cabo eléc- 
trico. 

4.9 Sensor de temperatura Pt100 

O sensor de temperatura Pt100 está disponível como acessório. 

O sensor Pt100 é essencialmente utilizado para a monitorizaçäo 
da temperatura dos rolamentos, mas pode ser igualmente utili- 
zado no estator. 

A resistência do sensor é 

100 .Q a 0 °C, 

138,5 0 a 100 °C e 

cerca de 108 S2 à temperatura ambiente. 

O Pt100 nao está disponível para bombas anti- defla- 
grantes. 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 78 of 378



4.9.1 Verificaçäo após a instalaçäo da bomba 

1. Corn a ajuda de um multímetro, verifique se a resistencia à 
temperatura ambiente é cerca de 108 Q. 

2. Corn a ajuda de um multímetro, verifique se o isolamento en- 
tre o circuito e a voluta do estator, dentro da gama mais alta, 
está fora da escala (nao mensurável co ). 

3. Efectue mediçbes semelhantes na extremidade do cabo eléc- 
trico. 

4. Durante a verificaçâo da bomba, o sensor Pt100 tem de estar 
ligado a um dispositivo de gravaçäo. 

4.10 Sensor de água no óleo OCT1 

O sensor de água no óleo OCT1 está disponível como acessório. 

O sensor mede o teor ern água no compartimento de óleo. 

O sensor consiste num condensador de placas inverso no óleo 
que mede o circuito electrónico, emitindo urn sinal de corrente 
proporcional entre 4 e 20 mA. A fig. 9 ilustra a ligaçäo do sensor 
OCT1. 

4.10.1 Instalaçâo do sensor OCT1 

O sensor OCT1 deve ser instalado no orificio de enchimento do 
compartimento do óleo, no lugar do bujäo do óleo. 

1. Remova o bujäo do óleo. 

2. Empurre o sensor para dentro do orificio de enchimento do 
óleo. 

3. Empurre o sensor para urna profundidade adequada no corn- 
partimento do óleo, tendo o cuidado de evitar que este fique 
em contacto com as peças rotativas mas que fique a urna pro - 
fundidade suficiente para que esteja completamente inverso 
no óleo. A tabela abaixo mostra as profundidades de inserçäo 
recomendadas para os diversos tipos de bombas. 

4. Aperte o casquilho na rosca do bujäo do óleo. 

Nota: Antes da rectificaçäo após a mudança de óleo, o sensor 
OCT1 tern de ser limpo corn aguarrâs (terebintina mineral). 

Fig. 9 

L 

OCT1 

i (+) U= 30 VDC max 

2 ( -) R = (U - 9 V)/20 mA max 

Tamanho do motor Profundidades de inserçäo 
L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2, 4 e 6 pólos 

15 kW, 12 pólos 
20 - 28 kW, 8 pólos 
20 - 50 kW, 4 pólos 

110 

22 - 35 kW, 10 pólos 
35 - 50 kW, 8 pólos 
58 - 155 kW 

140 

Especificaçbes técnicas 

Amplitude de mediçäo 20 -100 pF. 

Capacidade do sensor 
no ar 

9 
pF. 

Gama de mediçbes do teor 
em água 

0 -60% correspondendo a 

4 -20 mA. 

Gama de temperaturas 0 -70 °C. 

Tensäo de alimentaçäo 0 -30 VDC máx. 23 mA. 

Material, cabo eléctrico Poliuretano. 

Certificaçäo 

EEx la IIB T4, Ui = 34 V, li = 
100 m, Ci = 220 nF, Li < 1 uH. 
Em ambientes potencialmente 
explosivos, o sensor tern de ser 
ligado através de urn separador 
Exi certificado. 

5. Ligaçáo eléctrica 
A ligaçäo eléctrica deve ser levada a cabo de acordo corn as nor- 
mas locals. 

A tense() de alimentaçäo e a frequência estäo marcadas na placa 
de características da bomba. 

A tolerância de tensäo deve estar entre ±5% da tensäo nominal. 

Certifique -se de que o motor é adequado à rede eléctrica dispo- 
nivel no local da instalaçäo. 

A bomba tern de ser ligada a um interruptor externo 
corn urna separaçâo de contacto de pelo menos 
3 mm em cada pólo. 

A bomba tern de estar ligada a um arrancador do motor. 

Os diagramas da instalaçäo eléctrica para o arranque directo 
(DOL) e para o arranque estrela- triângulo sâo mostrados nas 
figs. 10 e 11, respectivamente. 

P1 e P2 sao ligados ern série corn os interruptores térmicos e os 
interruptores de humidade. 

Fig. 10 

Fig. 11 

Arranque 
directo 
(DOL) 

Arranque 
estrela- 
triángulo 

P2 P1 L1 L2 L3 PE 

P2 P1 1.1 L2 L3 PE 
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A tampa superior das bombas anti -deflagrantes é 
fornecida com um terminal de terra externo, para ga- 
rantir a ligaçäo de terra. A instalaçäo eléctrica tem 
de incluir urna ligaçäo externa entre este terminal e 

a terra. O cabo de terra tern de respeitar todas as 
normas de segurança eléctrica em vigor. 

Secçäo nominal da 
fase (S) da instalaçäo 

[mm2] 

Secçäo minima 
no cabo de terra 

[mm2] 

S <_16 S 

16 <S_ <35 16 

S > 35 0,5 *S, máx. 70 

Antes da instalaçäo e do primeiro arranque da 
bomba, as condiçöes do cabo devem ser verificadas 
visualmente para evitar curto circuitos. 

6. Arranque 

Antes do arranque manual ou da comutaçäo para 
controlo automático, certifique -se de que nao existe 
pessoal a trabalhar na bomba ou perto desta. 

Proceda do seguinte modo: 

1. Retire os fusíveis ou desligue o interruptor de alimentaçäo. 

2. Verifique o nivel do óleo no respectivo compartimento. Con- 
suite a secçäo 7.1 Verificaçäo do óleo e mudança do óleo. 

3. Verifique se o impulsor pode rodar livremente. 

4. Verifique se as unidades de monitorizaçäo, caso sejam utili- 
zadas, estäo a funcionar satisfatoriamente. 

5. Verifique se a bomba está submersa no líquido. 
Para as bombas instaladas em poço seco, tern de se certifi- 
car de que existe líquido no poço. 

Certifique -se que a bomba está cheia com o líquido a 

ser bombeado. 

A bombas em instalaçäo em seco devem ser purga- 
das através do purgador existente no corpo da 
bomba. 

6. Abra as válvulas de isolamento, caso estejam instaladas. 

7. Verifique se o sistema foi cheio com líquido e ventilado. 

8. Verifique a definiçao dos interruptores de nível. 

9. Efectue o arranque da bomba e verifique se o respectivo fun- 
cionamento regista ruído ou vibraçöes anormais. 

Nota: Caso ocorram situaçôes de emissäo de ruido ou vibraçöes 
anormais da bomba ou de outra bomba, ou falhas de corrente, 
pare a bomba imediatamente. Nao tente proceder novamente ao 
arranque da bomba até identificar a razäo do problema e ter cor- 
rigido a falha. 

10. Após o arranque, o ponto de serviço real da bomba tern de 
ser estabelecido com a maior precisäo possível, de modo a 

que se possa confirmar se as condiçôes de funcionamento 
sao as desejadas. 

Nota: A bomba pode funcionar durante urn período de tempo 
muito curto sem estar submersa, a fim de se verificar o sentido 
de rotaçäo. 

O funcionamento da bomba deve ter sempre lugar em conformi- 
dade com as rotinas estabelecidas de verificaçäo do equipa - 
mento e acessórios de monitorizaçäo da bomba (válvulas, etc.). 
Certifique -se de que as definiçées da bomba e do equipamento 
nao sao alteradas por pessoal nao autorizado. 

6.1 Verificaçäo do sentido de rotaçäo 
Urna seta fundida na voluta da bomba mostra o sentido correcto 
de rotaçäo. A bomba tern de rodar no sentido dos ponteiros do 
relógio, quando observada a partir do lado da transmissäo. Ob- 
serve o movimento da bomba (sacudidela) quando arranca. Se a 

bomba se mover no sentido contrário aos ponteiros do relógio. 
O sentido de rotaçäo está correcto. 

Em alternativa, o sentido de rotaçäo poder ser verificado do se- 
guinte modo: 
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1. Arranque a bomba e verifique a quantidade de líquido ou a 

pressäo de descarga. 

2. Pare a bomba e troque duas das fases do motor. 

3. Arranque novamente a bomba e verifique a quantidade de lí- 

quido ou a pressäo de descarga. 

4. Pare a bomba. 

5. Compare os resultados tomados nos pontos 1 e 3. A ligaçäo 
que produzir a maior quantidade de líquido ou a pressäo mais 
elevada é o sentido correcto de rotaçäo. 

Nota: A bomba só pode funcionar durante um curto período de 
tempo quando estiver suspensa por urna corrente. 

7. Manutençäo e revisäo 

Antes de começar a trabalhar na bomba, certifique - 
se de que os fusíveis foram removidos ou que o in- 
terruptor de alimentaçäo foi desligado. Tern de se as- 
segurar de que a alimentaçäo eléctrica nao pode ser 
acidentalmente ligada. 
Todas as peças rotativas têm de parar o movimento. 

A manutençäo e a revisäo têm de ser levadas a cabo por pessoal 
especializado. 

Os serviços de manutençäo e reparaçäo das bombas 
anti- deflagrantes devem ser realizados pela 
GRUNDFOS ou por urna oficina certificada pela 
GRUNDFOS. 

Antes de proceder à manutençäo e revisäo, tern de se certificar 
de que a bomba foi devidamente lavada com água limpa. Após o 

desmantelamento, enxagúe as peças da bomba com água. 

As bombas com um funcionamento normal devem ser inspeccio- 
nadas ao firn de cada 2000 horas de funcionamento ou pelo me- 
nos urna vez por ano. Se o líquido bombeado for muito lamacen- 
to ou arenoso, a bomba deve ser inspeccionada ao firn de cada 
1000 horas de funcionamento ou de seis em seis meses. 

Devem ser verificados os seguintes pontos: 

Consumo de energia 
Nivel e estado do óleo 
Quando a bomba é nova ou após a substituidäo dos empan- 
ques de transmissäo, verifique o nivel do óleo após urna se- 
mana de funcionamento. No caso de conter água, o óleo 
torna -se branco acinzentado, semelhante à cor do leite. 
Isto pode ser o resultado de um empanque de transmissäo 
danificado. No caso de conter água, o óleo deve ser trocado. 
Consulte a secçäo 7.1 Verificaçäo do óleo e mudança do óleo. 
Nota: O óleo usado tern de ser eliminado de acordo com as 
normas locais. 
O compartimento do óleo contém entre 1,9 e 12,4 litros de 
óleo SAE 10 W 30, dependendo do tamanho da bomba. 

Entrada do cabo 
Certifique -se de que a entrada do cabo é estanque e de que 
os cabos nao estäo vincados ou comprimidos. 

Folga do impulsor 
Verifique a folga do impulsor. Consulte a secçäo 
7.2 lnspecçáo e ajuste da folga do impulsor. 

Peças da bomba 
Verifique a voluta da bomba, etc. quando a possíveis desgas- 
tes. Substitua as peças danificadas. 

Rolamentos 
Verifique se o veio emite ruído ou tem um funcionamento pe- 
sado (rode o velo manualmente). Substitua os rolamentos da- 
nificados. 
É normalmente necessário efectuar urna inspecçäo geral da 
bomba no caso de rolamentos danificados ou de um funciona- 
mento inadequado do motor. Este trabalho tern de ser levado 
a cabo por urna oficina autorizada. 

Os rolamentos de esfera devem ser substituidos a 

cada 25.000 horas de funcionamento. 

Nota: Tendo em consideraçäo a capacidade de conduçäo do ca- 
lor, a parte exterior da bomba deve ser limpa a intervalos regula- 
res. 
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7.1 Verificaçäo do óleo e mudança do óleo 
A câmara de óleo tern dois bujôes, A e B, destinados à drena - 
gem, enchimento e verificaçao do nivel do óleo. As bombas ins- 
taladas horizontalmente (versäo 6) possuem um terceiro bujäo, 
C, para a drenagem do óleo. 

Nas bombas instaladas horizontalmente (versäo 6), os bujôes do 
óleo encontram -se sempre posicionados como é demonstrado na 

fig. 12. 

Fig. 12 

No caso de bombas com motores de 8 ou 10 pólos de 22 -50 kW 
e nas bombas com motores acima dos 50 kW, o óleo pode ser 
mudado enquanto a bomba está virada para cima. O bujäo B é 
utilizado para a indicaçáo do nivel do óleo na.câmara, ver fig. 13. 

Fig. 13 

Proceda do seguinte modo: 

1. Coloque a bomba numa posiçäo em que o bujäo A fique vi- 
rado para cima. 

Quando aliviar o bujäo A, preste atençäo à pressäo 
que se pode ter acumulado na cámara. Nao remova 
o bujäo até que a pressäo tenha sido completamente 
aliviada. 

2. Coloque um recipiente limpo sob a bomba, para recolher todo 
o óleo purgado. Alivie o bujäo B, apontado para o lado, e ob- 
serve o nivel do óleo. A quantidade de óleo purgado indica se 

o empanque mecánico inferior está a verter, o que pode ser 
normal. 

3. Volte a bomba ou remova o bujäo C e deixe que todo o óleo 
seja purgado da cámara para o recipiente. Retire uma amos - 
tra do óleo para um recipiente de vidro e observe o estado do 

óleo. O óleo limpo pode ser reutilizado. 
O óleo emulsionado tern de ser trocado e eliminado. 
Nota: O óleo usado tern de ser eliminado de acordo com as 

normas locals. 
Um baixo nivel de óleo pode indicar que o empanque mecâ- 
nico superior está danificado. Se for necessário, contacte urna 

oficina autorizada para urna inspecçäo mais completa e possí- 
vel reparaçäo. 

4. Encha a câmara do óleo através do bujâo A até que o nivel do 
óleo atinja o bujäo B. Substitua os O -rings por novos, intro- 
duza os bujôes e aperte -os com firmeza. 

Utilizar o grau de viscosidade SAE 10 W 30. 

ONDINA 917 pode ser utilizado apenas em aplica - 
çôes com temperaturas de classe 4. 

7.2 Inspecçäo e ajuste da folga do impulsor 
O ajuste da folga do impulsor só é significativo para bombas 
corn impulsores de canal (bombas S1, S2 e S3). 

A folga correcta do impulsor é de 0,7 mm ±0,2 mm. A folga deve 
ser ajustada se o desgaste atingir 1,2 mm ou mais. 

Os procedimentos para o ajuste da folga do impulsor sac) diferen- 
tes para as bombas em instalaçôes submersas (versées 1, 2, 4 e 

5) e para as bombas instaladas em poço seco (versées 3, 6 e 7). 

Nas secçées que se seguem encontram -se descritos os vários 
procedimentos: 

7.2.2 Ajuste da folga do impulsor para bombas sem funil de en- 
trada numa instalaçäo submersa, 

7.2.3 Ajuste da folga do impulsor para bombas com funil de en- 
trada numa instalaçäo submersa, 

7.2.4 Ajuste da folga do impulsor para bombas sem anel de ém- 
bolo numa instalaçäo em poco seco, 

7.2.5 Ajuste da folga do impulsor para bombas com anel de ém- 
bolo numa instalaçäo em pogo seco, 

7.2.6 Ajuste da folga do impulsor em bombas axiais. 

7.2.1 Inspecçäo da folga do impulsor para bombas numa 
instalaçäo submersa 

1. Coloque a bomba numa bancada de trabalho. 

2. Localize os seis parafusos de fixaçäo que prendem a voluta 
da bomba ao motor e os trés parafusos de regulaçäo, ver fig. 
14. 

3. Verifique a folga entre o impulsor a voluta da bomba a toda a 

volta corn a ajuda de um calibrador. 

4. Rode o impulsor manualmente e verifique em vários pontos, 
ver fig. 15. 

Fig. 14 

1 
Fig. 15 

Parafuso de 
regulaçäo 

Parafusos 
de fixaçä 

Se a Tolga do impulsor necessitar de ajuste, siga um dos procedi - 
mentos descritos abaixo. 
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7.2.2 Ajuste da Tolga do impulsor para bombas 
sem funil de entrada numa instalaçäo submersa 

Procedimento: 

1. Alivie todos os parafusos de fixaçâo e de regulaçäo entre a 

voluta da bomba e o motor. 

2. Bata na voluta da bomba em vários pontos, corn um martelo 
de borracha, para soltar a voluta da bomba do motor. 

3. Feche a Tolga do impulsor apertando três dos parafusos de fi- 
xaçäo até qué o impulsor toque na voluta da bomba. Nao uti- 
lize força excessiva. 

4. Alivie os parafusos de fixaçao e abra a folga para 0,7 mm 
±0,2 mm apertando os três parafusos de regulaçäo ver fig. 16. 
Verifique se a Tolga é igual em toda a volta da abertura de as- 
piraçao. 

Fig. 16 

5. Aperte todos os parafusos de fixaçao e verifique se a folga se 
mantém igual em toda a volta da abertura de aspiraçäo. 

7.2.3 Ajuste da folga do impulsor para bombas 
corn funil de entrada numa instalaçäo submersa 

Procedimento: 

1. Alivie todos os parafusos de fixaçäo e de regulaçäo entre a 

voluta da bomba e o motor. 

2. Bata na voluta da bomba em vários pontos, com um martelo 
de borracha, para soltar a voluta da bomba do motor. 

3. Feche a folga do impulsor apertando três dos parafusos de fi- 
xaçäo até que o impulsor toque no funil de entrada. Nao utilize 
força excessiva. 

4. Alivie os parafusos de fixaçäo e abra a folga para 0,7 mm 
±0,2 mm apertando os tress parafusos de regulaçâo (ver fig. 
17). Verifique se a folga é igual em toda a volta da abertura de 
aspiraçáo. 

Fig. 17 

5. Aperte todos os parafusos de fixaçäo e verifique se a folga se 
mantém igual em toda a volta da abertura de aspiraçao. 
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7.2.4 Ajuste da folga do impulsor para bombas 
sem anel de émbolo numa instalaçäo em pogo seco 

A folga do impulsor pode ser ajustada enquanto a bomba está 
montada na base e ligada à canalizaçäo, ver fig. 16. 

Procedimento: 

1. Alivie todos os parafusos de fixaçäo e de regulaçâo entre a 

voluta da bomba e o motor. 

2. Bata na voluta da bomba em vários pontos, com um martelo 
de borracha, para soltar a voluta da bomba do motor. 

3. Feche a Tolga do impulsor apertando três dos parafusos de fi- 
xaçäo até que o impulsor toque na voluta da bomba. Nao uti- 
lize força excessiva. 

4. Meça a distância X entre a caixa do empanque mecánico e a 

voluta da bomba em três pontos utilizando um paquímetro, ver 
fig. 16. 

5. Alivie os parafusos de fixaçäo e puxe o motor para fora 
0,7 mm ±0,2 mm apertando os três parafusos de regulaçâo e 

utilizando a distância X como referência. 

6. Aperte todos os parafusos de fixaçâo e verifique se a distân- 
cia X nos três pontos de referência é igual. 

7.2.5 Ajuste da Tolga do impulsor para bombas 
corn anel de émbolo numa instalaçäo em pogo seco 

A folga do impulsor pode ser ajustada enquanto a bomba está 
montada na base e,ligada à canalizaçäo, ver fig. 18. 

Procedimento: 

1. Alivie todos os parafusos de fixaçäo (028). 

2. Feche a Tolga S do impulsor apertando os parafusos de regu- 
laçäo (074) uniformemente. Nao utilize força excessiva. 

3. Meça e anote a distância "L" entre a voluta da bomba e a 
tampa de aspiraçäo nos parafusos de regulaçäo. Utilize um 
paquimetro. 

4. Alivie os parafusos de ajuste (074). 

5. Aperte os parafusos de fixaçäo (028) uniformemente, de 
modo a que a distância "L" medida nos parafusos de ajuste 
aumente em 0,7 mm ±0,2 mm. 

6. Aperte os parafusos de ajuste e volte a apertar os parafusos 
de fixaçao. 

7. Verifique a distância "L" e reajuste conforme necessário. 

Fig. 18 

7.2.6 Ajuste da folga do impulsor em bombas axiais 

A folga do impulsor de ulna bomba nova é de 0,8 mm e nao pode 
ser ajustada. Se a folga do impulsor estiver desgastada até 3 mm 
ou mais, o impulsor e as pegas de aspiraçäo têm de ser substitu- 
idas para garantir o ponto de serviço e a eficiência originais. 
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7.3 Bombas anti- deflagrantes Si, S2, S3 e SV 

Os motores anti- deflagrantes inspeccionados e reparados sao 
marcados corn urna placa de reparaçâo indicando as seguintes 
informaçbes: 

O símbolo de reparaçâo R. 

Nome ou marca registada da oficina de reparaçâo. 

Número de referência da oficina relativo à reparaçâo. 

Data da inspecçâo ou reparaçâo. 

No caso de reparaçbes posteriores, a placa existente deve ser 
substituída por urna nova placa actualizada e corn os registos an- 
teriores. 

A oficina de reparaçâo é responsável por manter os registos das 
inspecçöes e reparaçbes efectuadas, bem como todos os regis- 
tos de reparaçbes, inspecçbes e possíveis modificaçbes anterio- 
res. O proprietário ou operador deve guardar cópias dos registos 
detalhados da oficina de reparaçâo, juntamente corn o certificado 
original do tipo de motor anti- deflagrante em questâo. 

7.3.1 Cabo do motor 

Só devem ser utilizados cabos aprovados pelo fabricante e ade- 
quados para a entrada do cabo no que respeita ao diâmetro, nú- 
mero de fios, secçâo do condutor e material de revestimento. 

7.3.2 Entrada do cabo 

Só podem ser utilizados componentes de entrada do cabo EExd 
correspondentes ao diâmetro do cabo. A marcaçâo correspon- 
dente da dimensâo do cabo é registada na entrada ou na entrada 
do cabo. 

Prenda a entrada do cabo à cobertura superior do motor aper- 
tando os parafusos uniformemente, urn a um, até que a entrada 
do cabo esteja firmemente presa à tampa superior. 

7.3.3 Peças sobressalentes 

As peças danificadas do motor, tais como a tampa superior e a 

entrada do cabo, devem ser sempre substituídas por peças no- 
vas e aprovadas. As peças do motor nao devem ser renovadas 
mecanicamente, furadas de novo, soldadas, etc. 

7.4 Bombas contaminadas 
Nota: Se urna bomba tiver sido utilizada para um líquido que seja 
perigoso para a saúde ou tóxico, essa bomba será classificada 
como contaminada. 

Se for pedido à GRUNDFOS que proceda à manutençâo da 
bomba, deverâo ser fornecidos à GRUNDFOS detalhes sobre o 

líquido bombeado, etc., antes que a bomba seja entregue para 
manutençáo. Caso contrario, a GRUNDFOS pode recusar -se a 

aceita a bomba para manutençáo. 

Os eventuais custos de devoluçâo da bomba sao da responsabi 
lidade do cliente. 

No entanto, qualquer pedido de manutençâo (independente- 
mente do destinatário) tern de incluir detalhes sobre o líquido 
bombeamento se a bomba tiver sido utilizada para líquidos peri- 
gosos para a saúde ou tóxicos. 

8. Destruiçáo 
A destruiçâo deste produto ou dos respectivos componentes tern 
de ser efectuada de acordo corn as seguintes directrizes: 

1. Utilize o serviço público ou privado local de recolha de desper- 
dicios. 

2. Caso.esse serviço nao exista ou nao possa processar os ma- 

teriais utilizados no produto, entregue o produto ou quaisquer 
materials perigosos ao concessionário ou oficina GRUNDFOS 
mais perto de si. 
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9. Tabela de identificaçáo de problemas 

Antes de tentar diagnosticar qualquer problema, certifique -se de que os fusíveis foram removidos ou de que o interruptor de 
alimentaçao foi desligado. Deve assegurar -se de que a alimentaçao eléctrica nao pode ser acidentalmente ligada. Todas as 
peças rotativas tam de parar o movimento. 

As instruçbes de segurança existentes na secçao 2. Seguranpa têm de ser lidas e respeitadas. 

Falha Causa Soluçáo 

1. A bomba nao arranca ou 
pára sem que exista qual- 
quer razao. 

a) Nao existe alimentaçao eléctrica. Verifique a fonte de alimentaçao e os fusíveis. Execute o 

arranque manual da bomba e verifique o funcionamento 
dos contactores. 

2. A bomba nao arranca ou 
pára. O painel de controlo 
do controlador indica que 
o arrancador do motor ou 
o equipamento de protec- 
çao disparou. 

a) Falta de fase. Verifique a fonte de alimentaçao e os fusíveis. 

b) A bomba está momentaneamente 
sobrecarregada. 

Se a falha nao desaparecer automaticamente, identifique - 
a. 

Impulsor bloqueado por impurezas. Verifique o impulsor e limpe -o conforme necessário. 

d) Arrancador do motor incorrecta- 
mente configurado. 

Verifique e configure conforme necessário, de acordo corn 
a corrente nominal. 

e) Disparo dos interruptores térmicos. 
Refrigeraçao insuficiente do motor. 

Deixe o motor arrefecer. Garanta uma refrigeraçao ade- 
quada por submersao para as versées 1 e 4 da bomba. 

f) Disparo do interruptor de humidade 
no motor. 

Contacte urna oficina autorizada. 

g) Cabo do motor danificado. Verifique visualmente se existem danos. Contacte urna ofi- 
cina autorizada. 

h) Tensao variável. Verifique a tensao. O desvio permitido é de ±5 %. 

3. A bomba funciona mas 
nao fornece o caudal es- 
pecificado. 

a) Sentido de rotaçao incorrecto. Verifique o sentido de rotaçäo e, se necessário, troque 
duas fases do motor. 

b) Impulsor corn folga ou gasto. Verifique o impulsor e ajuste -o conforme necessário. 

c) Bomba ou canalizaçao bloqueada 
por impurezas. 

Verifique a bomba e a canalizaçao e limpe conforme ne- 
cessário. 

d) Altura manométrica da bomba de- 
masiado alta. 

Efectue urna mediçao da pressao e reinstale a tubagem de 
descarga ou instale urna bomba nova. 

e) Válvulas fechadas ou obstruidas. 
Válvula de retençao nao funciona. 

Verifique a posiçáo da válvula e limpe -a conforme neces- 
sário. 

f) Ar na bomba ou na tubagem de as- 
piraçao. 

Purgue a bomba e a tubagem de aspiraçao. Aumente o ní- 
vel de paragem no poço ou reinstale a tubagem de aspira- 
çao. 

g) Líquido bombeado demasiado 
denso. 

Dilua o líquido ou altere o processo. 

h) Bomba incorrectamente ligada ao 
. acoplamento automático. 

Diminua o nível do líquido no poço. Levante a bomba e re- 
coloque -a no acoplamento automático. 

i) Fuga na canalizaçao. Verifique a existência de fugas na canalizaçao e rectifique - 
a conforme necessário. 

j) Sistema de descarga da bomba acti- 
vado inadvertidamente. 

Verifique o funcionamento e repare conforme necessário. 

4. A bomba arranca, mas 
pára de imediato. 

a) A bomba obstruida causa o disparo 
do arrancador do motor. 

Verifique a bomba e limpe conforme necessário. 

b) O motor sobreaquecido causa o dis- 
paro dos interruptores térmicos. 

Deixe a bomba arrefecer. Verifique a causa conforme indi- 
cado acima. 

c) Interruptor de nível descalibrado ou 
danificado. 

Limpe ou defina o interruptor de nivel ou substitua-o con - 
forme necessário. 

5. Vibraçao da bomba ou 
emissao excessiva de 
ruído. 

a) Bomba parcialmente obstruida por 
impurezas. 

Verifique a bomba e limpe conforme necessário. 

b) Sentido de rotaçao incorrecto. Verifique o sentido de rotaçao e, se necessário, troque 
duas fases do motor. 

c) A bomba está a funcionar fora do li- 
mite de operaçao. 

Verifique as condiçbes de funcionamento. 

d) Bomba danificada. Verifique se existem danos na bomba. Substitua a bomba 
ou contacte urna oficina autorizada, conforme necessário. 

e) Bomba incorrectamente ligada ao 
acoplamento automático. 

Diminua o nivel do líquido no poço. Levante a bomba e re- 
coloque -a no acoplamento automático. 

f) Cavitaçao na bomba. Verifique se existe bloqueio parcial na aspiraçao e limpe a 
bomba conforme necessário. Verifique o ponto de serviço 
e ajuste -o se necessário. 

g) Base, acoplamento automático, su- 
porte circular ou calhas guia incor- 
rectamente instaladas. 

Verifique a instalaçao e aperte as cavilhas conforme ne- 
cessário. 
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Falha Causa Soluçáo 

6. óleo aquoso ou emulsio- 
nado. 

a) Fuga do empanque mecânico infe- 
rior. 

Contacte urna oficina autorizada. 

7. Nivel de óleo baixo. a) Fuga do empanque mecânico supe- 
rior. 

Contacte urna oficina autorizada. 

Sujeito a alteraçbes. 
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riplv keKlVfiaeTe Tn öLaÓiKQaía eyKQTáaTQanç, 
SlapáoTe npoaeKTLKá TLç napoúaeç oónyí£ç eyKa- 
TáoTQOrig Kai AelToupyíaç. H £yKaTáoTaan Kat 
A£iToupyía npénet va npayµaronotneoúv oúµcpwva 
µe TOUg TOnLKOúç Kavovioµoúç Kai TOUg napaöeK- 
T011g Kavóveç KaArziç Xpriang. 

1. rEVíK6 rrEpiyppuPri 
To napóV cpUAA65LO nepieXel OÖnyíeç oX£TLK(.1 Ile TnV £yKaT(.]- 
oTaan, Tn A£ITOUpyía Kai Tn auVTeiprioTi TWV unoppúXLwv 
aVTAL(í)V aKáeaprwv uöáTwV Tnç GRUNDFOS, Túnol S1, S2, S3, 
SA KM SV, eonAlaµéywv µe KLVriT)p£ç 7,5 Éwç 155 kW. 

To napóv cpuAAáóio neplAaµpáv£l, eníariç, £LSLKéç oönyíeç yta 
Tlg avTAleg nOU ÖlaeéTOUV ayrl£KpnKTIKr) npooTaoía. 

1.1 ElpapNoyiç 
Ot avTAíeg S1, S2, S3, SA Kat SV eíval aXeötaaµéveç yta Tnv 
ávTAnari aKáeaprwv uóárWV GE µía µeyáAn yKáµa Sni.loTlKWv, 
lÖIwTIKWV Kai ploµnXaVIKWv £cpapµoycíwv. 

AváAoya µe Toy Túno, oi avTAíeç µnopoúv va Xprialµonoin8oúv 
yta unoRpúXta l;np>7 eyKarátrraan. 
MéyloTo µéyeeoç orepeoú: 145 mm. 

1.1.1 AUVriTIKá eKpriKTIK6 neplRáAAOvTa 

ETQ ÓuvnTLKá £KpnKTIKá neplpáAAoyTa npén£L va Xpnaiµo- 
noloúvral ol aVTAíeç 51, S2, S3 Kat SV nou öIaBÉTouV avTlEKpn- 
KTLKri npotrraaía, pAÉne K£cpáAata 1.5.1 /7toTorroíriari ÉKpIgriÇ 
Ka/ KaTt:lTari KQl 7.3 AlrrÀlEç S 1, S2, S3 Ka/ SV pe aVT1£KpriKTLK(I 
npooTaoía. 

fnµeíwan: H KaTáTal;n aX£TIKá µe TOV Kívöuvo éKpnz;riç µíaç 
avTAíaç eívai EEx dl1B T3 r) EEx dl1B T4. le Káee Z;eXwpttrrri 
nepínTwon, n eyKQTáOTaari npénel va £yKpív£Tal anó -rig Tonl- 
Kéç apXéç nupóap£anç. 
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1.2 FuverjKeç Aeiroupyíaç 

1.2.1 'NIP pH 

OAeç ot avTAíeç µnopoúv va Xpnalµonoirieoúv yta Tnv ávTAnan 
uypwv µe Tlµri pH µeTaT;ú 4 Kat 10. 

1.2.2 Oepµolcpaaía uypoú 

0° Éwç +40°C. 

1.2.3 OepµoKpaaía neplpáAAovroç 

-20°C Éwç +40°C. 

1.2.4 IluKVóTriTa Kai iIWÓeç avTAoúµevou uypoú 

Méylarri nuKVóTriTa: 1000 kg/m3. 

Méytoro KivriµariKó tZ;WÖeç: 1 mm2/s (1 cSt). 

îriµeíwari: Kará TriV ávTAriari uypWV µe nuKVÓTrira Kal/11 KLVn- 

µaTLKó lWóeg I.l£yaAúTepQ anó Tlg aVwTÉpw Tlµéç, ea npénei 
va Xpnotµonoioúvrai KLUnTnp£ç µe avríoroiXa µeyaAúTepn 
laXú. 

1.2.5 fTáBµn Tou avTAoúµevou uypoú 

fTriV nepírirwan unoppúXlaç £yKaTáaraariç avTAíaç, n Xaµri- 
Aórepn oráeµri SlaKonrjç npénei va eíVQl návra návw anó TO 

nepípAnµa Tnç avTAíaç. 

H avTAía Oa npénel návra va eívat y£µáTri µe TO 

avTAoúµevo uypó. 

"Evaç eninAÉov öiaKórtrnç oTáeµriç npénei va 
eyKaTaoTaeeí yta va ekaacpaAlaeeí ÓTt n avrAíQ Oa 

SiaKóNlel ornv nepínrwan nou öev AenoupyrioeL TO 

cpAorép naúOnç. 

rta va £aotpaAloeeí IKQVOTIOInTLKri Wúi;n TOU KLVriTripQ KQTá Tri 
A£iroupyía, npénel va nAnpoúvTaL ol aKóAoueeç eAáXIOTeç 
analTnaelg: 

EKÓóaelç 1 KOi 4: 
H avTAía npén£L va KaAl1nT£TaL návra anó TO QVTAOúµeVO 
uypó IlÉXpL Tri µtan TOU KLVnTripa. 

EKöóaelç 2 KM 5: 
To nepípAnµa Trig avTAíaç npérlei va KaÀúnT£Tai návra anó 
To avTAoúµevo uypó. 

EKÓóaelç 3 KOI 6: 
0£v unápXouv £LóLKÉç anatTrtaetç. 

"EKöoan 7: 
H trráeµn Tou uypoú npénet va £íval TouAáXLOTov 350 mm 
návw anó Tnv eíaoöo Tnç avTAíaç, pAÉne oXrjµa 7. 

1.2.6 rlpóypaNYa Aerroupyíaç 

Ot avTAí£ç eívat aX£ólaaµéveç yta auveXn ótaKOrrróµevn 
Aetroupyía µe TO µÉyioro apleµó £KKlvriaewv avá Wpa nou 
(paíV£Tal OTOv nIVQKa KQTwTÉpw: 

Méyeeoç Klvnrripa EKKivrlaeiç avá Wpa 

7,5 - 21,0 kW, 2- Kat 4-noALKoúç 20 

15,0 kW, 12-noALKoúç 
16,0 kW, 6-noAtKoúç 
22,0 - 155 kW 

15 

1.2.7 KaTnyopía npooraoíaç 
IEC IP 68. 

1.3 îráeNn nxnTlKrlç níeanç 
H oTáeµri nXnnKfiç ní£ang Trig avTAíaç eívat XaµnAóTepn anó 
TIg nepiopLOTLKÉç Ttµç nou avacpÉpovTai oTnv Oönyía Euµpou- 
Aíou EE 98/37/EK OXeTiKá µe Ta µnXavriµaTa. 
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1.4 Enskrlyrlan TÚITOu 

OÀEç ot avrÀíeç S1, S2, S3, SA Kai SV nou neptypá(povraL Qe aUTó TO (pUÀÀáötO npooölopíi;ovraL anó TOV KWÖLKó TÚnoU flou 
ava(pépETa1 oTnv entßeßaí(wan napayyEÀíaç Kaecbç Kat ae ölá(popQ áÀÀa éyypa(pa nou napéXovTat µaí µe TT/ avrÀía. 0 KWótKóç 

anoTeXEíTal anÓ 14 liJn(pía-eéaelç, ÓnWç (paíverai KQt OTOV nívaKa napaKáTw. 

MßeTe UflÓ11in OQç 6T1 OL TÚnOL QVTÀI(í)V nOU neplypá(pOVTQt Oe QUTá TO (pUÀÀáölO öEV ólaTíeeVTQt anapaíTnTQ ae óÀEç Tlç EKöóoelç. 
Ta OK1QOIléVQ 1pn(píQ-e6OeLç KWòIKOÚ ava()épOVTaI OTnV flLVQKíòQ Trig QvrÀíQç. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Wncpía-SéaEiç KwöIKOÚ fleprypacpr¡ 

1. Túnoç avrÀíaç S YnoßpúXleç avTÀíeç aKáeaprwv uöárwv GRUNDFOS, Túnoç S 

2. Túnoç rrrepwrrlç 1 MovoKávaÀn 
2 OLKávaÀn 

3 Tptl(ávaÀn 
V SuperVortex 
A AkovtKrlç porlç 

3. flpooótoptoµóç Klvnrrjpa [ ] Tunonotnµévoç, xwpíç ßeßaíwon 
X ME QVTIEKPnKTLKrj npoOTQaíQ KLVnTrIPQ 

A EE ouµcpwvía µe rnv oönyía ATEX 

4. loxúç KtvnTrlpa IoXÚç KLVnTnpa OE kW 

5. Apteµóç nóÀwv KLVnTrlpa TaXÚrnTa KLVnrr)pa GE 

50Hz 60Hz 
min'i min'l 

2 öInOÀLKÓç 3000 3600 
4 TETpanOÀlKóç 1500 1800 

6 EanoÀLKóç 1000 1200 

8 oKTanoÀLKÓç 750 900 
10 öEKanOÀLKÓç 600 720 

12 ÖwóeKartOÀtKÓç 500 600 

6. r eVtá avrÀíaç [ ] 1n yevlá 
A 2n yevtá 
B 3n yevtá, K.Àn. 

0 KWòIKÓç yEVláç Ólaxwp4l Ttç KQTQOKEUQOTLKá ÖlQ(pOpETLKéç I.IETakÚ TOUç aVTÀleç nOU 

éXouv Tnv íöta ovoµaoTlKrl Ttµ>1 laxúoç 
7. "YlítOç [ ] XWpíç KQTáTign 

E f1oÀú xaµnÀó 
L XaµnÀó 
M Meoaío 
H YLpnÀó 

S f1oÀú utpnÀó 

8. TÚrrOç EYKQTÓOTQOnS 1 YnoßpÚXLa eyKaráoTaon µE aUTÓIlaTn aúvóean 
2 YnoßpÚXLQ eyl(aTáOraan µe auróµarn aúvöean. AvrÀía µe XtTWVtO Lpúl;nç. 

3 KaraKópu(pn nPrl eyKaTáaraan µe R&M aTrlKnç. AvrÀía µe xlrcbvio liAnç. 
4 YnoßpúXta eyKaráoraan, (popnrll 
5 Yfloßpúxta eyKaráOTaan, (pOpnTrj. AvrÀía pe XLT(ÚVIO lilgnç. 
6 OptOvrta knPTI EYKaTáoraan µe (Marl oTllpLknç Kat ßPQxíoVQ. AvrÀía pe XLr(ilvto Li1LAnç. 

7 EyKaráoraon KaraKópu(pnç OTr)Ànç 

9. EvaÀÀaktµóTnra To ypáµµa (A, B, C, ...) UnOÓELKVÚEI TnV eVQÀÀQi;LµáTr1TQ TWV EkapTnµC.ITWV I.tETQl:,Ú QVTÀI(íWV 

nou Kará TQ áÀÀa eívat íÖLeç. Ot avTÀíeç nou Öev XapQKTnpíi;OVTaI and' Kavéva ypáµµa fl 
éXouv TO íòl0 ypáµµa UrtáKELVTat Oe nÀrlpn eVQÀÀQLI.IáTnTa EQPTnI.IáTWV km xpnalµOnOLOÚV 

TOV íöi0 KQTáÀ0y0 avTQÀÀQKTIK(ÚV. 

10. Apteµáç (páoewv [ ] Tpt(paatKóç 
11. fUxvóTnTa 5 50 Hz 

6 60Hz 
12. Teton Kat EKKívnan 50 Hz 60 Hz 

01 400 V, DOL 01 460 V, DOL 

11 400 V, eKKívnan 11 460 V, eKKívnan 
aoTépa-TpLyU.)voU aOTépa-TpLyc,bVou 

02 230 V, DOL 03 500 V, DOL 

12 230 V, EKKíVnan 13 500 V, EKKívnan 
aorpa-Tplycivou aoTépa-Tptywvou 

03 415 V, DOL 05 380 V, DOL 

13 415 V, eKKívnon 15 380 V, eKKívnan 
aarépa-Tptywvou aorépa-Tpty(Úvou 

04 500 V, DOL 07 220 V, DOL 

14 500 V, EKKíVnan 17 220 V, eKKívnan 
aOTpa-rptycÚvou aoTpa-Tpty(15vou 

06 690 V, DOL 

13. ELólKóç eZ;onÀiaµóç U mÀávTi;eç ae µeyéen aúµ(pwva µe Tlç npoöiaypa(péç ANSI 

14. Mn Tunoflotnµva Z BÀéne EnlßeRaíwan napayyEÀíaç yta neptoaÓTepeç Àenroµépeteç. 
ekapTnrlµara 
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1.5 IlivaKíöa 
"OXeç ot avTXí£ç Nnopoúv va npoaöloploroúv µE Tri po>18Eta nlç 
nlvaKlÖaç flou pPíaKETQI OTO náVw KQnQKL TOU KLV1lTnpa, pXérT£ 

aXnI..LQ 1. Fe nepíflTWon noU r1 nIVQKIÔQ XEínEt 6/al KQTe- 

OTpalJµévfl, rl avTXía µnop£í va avayvwploreí anó TOV atAovra 
apteNó flou eívat TunWl.lévoç KáTw and! Ttly nlvaKíöa. 

ïX. 1 

1 

2 

3 

5 

7 

9 

¡O 

10 

13 
14 

16 

18 

CE 
ww,,O, 

GRUNGFOS'`Ì` -o 

Type: 

°C 
Prod No: 

No: Tmax: 
Hmax: Qmax: I/S 

2 20m IP68 
Motor: - Hz n: min-' 
------- V 0 Á 

V Y A 

-Pl: kW P2: kW 
-COS (p: Insul.class.F 
-P.C. wt: kg 

9606695 j 

4 

6 

8 

11 

12 

15 
17 
19 

()ion IlEpiypacPrl 

1 Kaeoploµóç Túrtou 

2 KwólKóç SAP 

3 Apl6µóç aelpáç 

4 Méylonl eepµoKpaaía uypoú 

5 MéyLOro µavóµerplKó 

6 Méytorn napoXfj 

7 MéytoTo páeoç eyKaráaTaanç 

8 KXáOr1 neptpXnNaroç 

9 Apteµóç (páo£wv 

10 FuXvÓTrITa 

11 OvoµaaTtKil TaXúTfjTQ . 

12 Táar1/p£úµa, oúvóean rptyWVOu 

13 Táofl/peúNa, oúvöeorl aOrépa 

14 IoXúç eLaóöou 

15 IaXúç oTov áova 
16 FuvreX£oTr)ç taXúoç 

17 KXáafl µóvwafiç 

18 KwötKóç napaycoyr)ç, éTOç/epóoµáöa 

19 Bápoq avrXíaç 
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1.5.1 IlioTofloínan éKprlgrlS Kat Karáragn 

OL avrXí£ç aVTI£KpnKrlKOÚ rúnou éXouv eyKpleeí alió TO 

Baseefa (2001) Ltd. oúµcpwva µe Tlç FnµavrlKéç AnalnnOBIç 
YyeíQç KQL Aa(páXEtQç Tflç aXETIOI.IEVEç ít£ Tri aX£öíaafl Kat 
KaTaoK£ur'j QuaKEUCÚV yla Xpnarl oc r0uvrjrlKéç eKPfIKTIKéç 
arµóa(palpEç flou neptypá(povrat OTO Annex II rriç Oór)yíaç 
94/9/EC (ATEX) TOU FuµpouXíou. 

OL eyKeKplpév£ç avrXí£ç (Ex-pumps) ouvoöeúovrat anó nXQKé- 
Ta éyKplaT)ç oTEpewllévrj OE EI1cpQVéç anl.rEto, KOvrá oTnv 
nIVQKIÖQ TOUç. 

To ax. 2 ÖeíXVEL nXaKéTeç éyKptanç yta Ttç avrXíeç flou eíVat 
e(pOólQal.léV£ç KQTÓnIV napayy£Xíaç I.le KIVf)Tfipeç EyKEKpll.lé- 
vouç yta KaTr)yopía BEpµoKpaaíaç T3 rl T4. 

FX. 2 

'O 
CE 

GRUNOFOS 

CE 1180 ® 112G 

EEx dl1B T3 
cIIB T4 

Baseef a 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70 °C 

lO 122 32581 96496551 O, 

Gtr:UNOFOS i 
CE CE 1180 £x 112 G 

EEx PUB T4 
cl1B T4 

Baseefa 

Type: 

No. 

LL 

m 

77, > 
o 
ri; 

PC 9 

Cautions! 
u_ 
C 

Do not open while energized . 
Cable temp. may exceed 70 °C 10 

Do not open when an explosive 
gas atmosphere is present. 

`O 122 325A1 96496550 O 

H nXaKéTa éyKplar)ç öívet Tlç aKóXoueeç Xerrroµépel£ç: 

CE ïr)µa CE. 

1180 Aptepó Tou acálaaroç nou eéöwa£ TO QA 
(nlaronotrITllcó nOlóTflTQç). 

© EupwflaïKó aúµpoXo avrl-eKpr)KTIKóTrITaç. 

II ONáóa auoKeut,5v (II = ÓXl yla opuXeía). 

2 Karr)yopíQ auaKeucí)v (utpflXrl npooraaía). 
G Túnoç eKPfIKTIKriç aTµóacpalpaç. 

EEx AVrI£KpliKTLKÓç KlvaTppaç aúµcpwva pc EupwrtaïKó 
flpóruno. 

d O KLVrjTrípQç avréXEL TTjV níear) éKprifjç 
IIB Ol.táóa aepíou. 

T3 H µéylOrfl eepl.loKpaoía en«pávelaç TOU Klvrar)pa 
Eívat 200°C. 

T4 H µéylarfl eepµoKpaoía £n«páy£taç Tou KLVnTr)pa 

e(val 135°C. 

C Aa(páXela KaTaOKeuT)ç. 

Baseefa ApLeµóç nloronolraLKOÚ. 

No. HA. 

PC KwólKóç napaywyfiç. 

2. AQCpáAEia 

H £yKaTáaTQOfI TwV avrXtc.bv O£ (pp£ána npén£I va 
npayµaronoleíral anÓ etóLKá eKnaló£uµévo npo- 
OwnlKó. 

0£v npénel va etOépXovTal ároµa OTO Xá)po eyKa- 
Táoraafjç ÓTaV unápXeL EKpTIKTLKr1 arµóO(palpa. 

f la Xóyouç aacpaXeíaç, óXeç ol epyaaíeç ara cppeána npénEL 
Va EntpXÉnoVTal anó KánOlo áT011o flou ea ppíOKETaI EKTÓç TOU 

cppeaTíou Tflç avTXíaç. 

Ta cppèána yta unoppúXleç avTXíeç aKáeapTwv uöáTwv nepl- 
éXouv aKáeapra úöara lae rolKéç ouaíeç fl/Kat ouoíeç flou 
npoicaXoúv ötácpopeç aoeéveteç. KaTá auvéneta, ÓXot oL epya- 
óµevot npénel va ölQeéTOUV KaráXXflXo npoawnticó npoora- 

TEUnKó £onXlaµó Kat pouXIOI.Aó Kat óXeç OL Epyaoíeç arfly 
avTXía aXá Kat yúpw Qnó auTnv npénel va óleáyovral TflpCí)V- 
TQç auarflpá Touç laXúovrEç KavÓVEç uytELVr)ç. 
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3. METacpopá Kai arroeriKSuQn 
H avrXía napaóíÖETaI and, To £pyooTáalo as KQTáXXnXTI 

auaKEUQOía OTrIV onoía Kat npén£t va napaµ£íVel µéXpl Tljv 
eyKaTáoTaan Trig. 

BeßalwO£íTe ÓTt öev unápX£I nepírrrWOn va néaeL n va KuXrlOel 

Ti avrXía. 

OXoç o eonXtaµóç avúlpwanç npén£l va eíval KaTáXXrlXoç yta 
TO oUyKEKpIí.IÉVO aKOne) Kai npénel Va eXEyXOeí yla TUXÓV r)µLéç 

npw yíVEt onotaörinoT£ npoanáOEla avúlpWatlç Trig avTXíaç. îe 
Kaí.tía nepínTWOrI öeV npénEl Va unepßaív£Tal n ÓtaßáOµtall Tou 

EonXlaµoú avúLjwariç. To (3ápoç Trig avTXíaç avacpépeTal oTTiV 

nlvaK(öa Trig avTXíaç. 

FTiKWVeT£ návra Trlv avTXía anó Tri Xaßrl avúlpwaTlç 
Trig >1 µe Tri ßorlO£la evóç nepovo(pópou avuylw- 
TIKOÚ KQl TTOTé one) TO KQXU)51.0 KLVTiTTIpQ TOV 

EÚKaNnTO (Tl µn) awXTlva KaráeXtriç. 

fnpeíwan: MTiv a(palpeíTE Triv npoOTaaía anó TO £XEÚeepo 

áKpO TOU KaXWóíOu Tp0(pOöoaíaç µéXpl VQ yívOUv ot TiX£KTpLKéç 

auvóéaelç. To EXEÚOepo áKpo KaXwöíou öev npén£L rung va 
£KTíeeTQl OE uypaaía Tl vEpó, av£OpTTlTa anó To QV ÖIaOéTel 

npooTaoía Tl ÓXL. H pi auµµópcpwaTl µe Tlç napanávw auará- 
aElç £µnEpléXEL TOV KIVÓUVO KQTQOTpO(pTlç TOU KLVrlTrjpa. 

rta µeyáXeç XpoVLKéç n£plóöouç anoerlKeuaTlç, tl avrXía npé- 
net va npooTaTEÚETaI anó TTiv uypaaía Kat TTl 4oTri. 

OEpNoKpaoía anoeTlKeuanç: -30°C éwç +60°C. 

McTá Olió µEyáXTI XpovtKrl n£píoöo anoOrlKEuariç, Tl avrXía 
npénEl va EnIO£wpTleeí Kat va £XeyXeeí nplV Tees( Kw náXl cm -- 
X£ITOUpyía. EXéyTE £áV Tl nTEpWTTi nEplaTpé(pETal EX£úe£pQ. 
Oc.áOTE tótaíTEpll npoaoXTl OTTiV KaTáoTaall TWV oTEyavonotTl- 
TLKCÚV TOU áoVa KOL OTO KQX(ÚólO EloÓÖOU. 

4. EyKaTáQTaan 
H eXwplOTrl nlvaKíöa nou napéX£Tal µE Tily aVTXIa npénEl va 
TonoOET£írat OTO Xú)po eyKaTáoTaallç. 

Iv) Xt.3pO TonoOéTriaTiç npén£L Va TTlpoúVTal óXol OL Kavovlaí.loí 
aacpaX£íaç, n.X. n Xpnall cpuanTrlpwv yla TTIV napoXrl Ka6apoú 
aépa OTO (pp£áTlo. 

Mtiv ßg£TE Ta Xépla crag fi onotoöllnoT£ £pyaXEío 
OTO OTóµlo avappó(prlallç rl KaráeXlllillç Trig 

avrXíaç a(póTOU n avTXía auvóEe£í µE T>lV napoXrl 
LiXEKTpIKOú pEúµaTOç £KTÓç Kt aV anOOUVÖÉOETE 

Tr)V aVTXía ane) TO pEÚµa acpalpc,ívraç Tlç aa(pá- 
XEL£ç rl KXEIVOVTaç TO ó1QKÓTTTTI TOU óIKTÚOU. 

BeßatweeíTE ÓTL ö£V unápXEl nlOavÓTTjTa va QVOí£l 
TuXaía rl napoX>í riXeKTpLKOÚ peúµaToç. 

flplv anó Try/ EyKaráoTaall, EXéyTe Tll OTáeµn Xaloú OTO 

OáXaµo XaöLOÚ, ßXéne KE(páXalo 7.1 E.1eyXoç Aaöt(.úv Kai 

aklayrj aaöluív. 

OL avTXíeç S1, S2, S3, SA Kat SV eívaL aX£ötaapévEç yla ölá- 
(popouç TÚnouç £yKaTáo-raallç. 

Ta aXTlµara 3 éc.oç 7 napoualáouV TOUq nLOavoúç Túnouç 
£yKaTáoTaallç. 

IX. 3 

Túnoi 1 Kai 2: 
YnoppúXia eyKaTóaraan Ne auróNarn aúvöean 

o, p o, o. ó, o. o, o, o 
o, o, 

o. o. 
o. A o, o o, o o, o, 

Móvlµrl eyKaTáoTaari GE cppeáTto. H avrXía µnopeí EúKO- 

Xa va avaoupeeí éw Kaecáç Kai va ElaXwpTlaEl ßaeúTEpa 
OTO cppeáTlo µe in ßoTlOeta evóç ouoTrlµaTOç µe páyeç 
KaOoóllyTlariç. 
H oTáeµTl Tou uypoÚ µnopeí va puOµtOTeí oE XaµriXóTepo 
eníneöo yta TOV Túno 2 aE aXéaTl µ£ TOV TÚnO 1. 

fX. 4 

Túnoç 3: 
KaraKópucpn eyKaTóaraan Ne ß6án arripignç 

o, o, o, o, o, 
o o, o, o, 

MóvlµTl £yKaráaTaaTl as avTXlooTáalo. H avrXía ßlöWve- 
Tal OTOUç awXTlv£ç avappócpTioriç Kat KaráeXLipriç µe Trl 

ßotlOEta auvöéaewV µe cpXávTEç. OL avrXíeç µe cpXávreç 
KQTá DN 500 Tl DN 600 TOn00ETOÚVTQI GE ßáO,1 anó aKU- 

póöeµa (ßXéne To ávw öEló oXnµa). 

IX. 5 

Túnoi 4 Kai 5: 
YnoßpúXia eyKaTáaraan, cpopnTrS 

ria cpoprlTtl XpTlop o£ cppeárto Tl npoacuplvn EyKaTáoTa- 
arl. 
H OTáeNTI TOU uypoÚ µnopeí va puOµloTeí aE XaµriXÓTepo 
£níneöo yta TOV TÚrrO 5 GE OXéalj µe TOV TÚno 4. 
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EX. 6 

Túnoq 6: 
Op14óvrta gnprl £ytcaráaraan 

pe páan arrjpt4nç Kai ppaXíova 

0 00 0-4 00 00 00 0 00 00 
00 

Móvlµn eyKaTÓOTaan as avTÀLooTáolo. H avTÀía ßlÖ(ÚVE- 

TaL arouç aWÀrlv£g avappó(pnonç Kal KaráeÀUpnç µE Tri 
(3orleeta ouvöéoewv µe cpÀávrEç. 

IX. 7 

Túrroç 7: 
KaTaKópucpri EyKaTáoTOan arnÀnç 

Karatcópucpn eyKaTáaTaan oTrlÀnç oe oWÀrlva anó XÓÀu- 
pa il óí;ova anó oKupóó£µa. 

4.1 YrroppúXta syKaTáaraan Ne auróNarn aúvöean 
OL avTÀíeç nou npoopRovraL yla µóvlµn eyKaráOTaon I.Lnopoúv 
va TonoeETneolJv OE éva OTaeEpó oúarnµa aUTóµarnç oúv- 
öEOng KQL VQ ÀELTOUpyOúV nÀrlpwg rl IlEpIKWç (3UeLOµéVEç OTO 

avTÀoúµevo uypó. 

1. AVOgTe onég auvapµoÀóynonç yla Tov oónyó orrlplkng aro 
EOWTEpLKó TOU (ppEOTIOU KQL OTEPECí)OTE TOV Oönyó OTri- 
pll;nç npoawplvá µe óúo ßíö£ç. 

2. TonoeeTrloTe Tri µováóa [Mang auróµaTnç oúväeonç orov 
nueµéva TOU cppEaríou. XpnalµonoLrlaTE éva vrlµa oráeµng 
yta va Poe-re TTi awoTrl 66an. IlpooöéarE in µováöa auró- 
µaTnç aúvö£onç µe (iíöeç npoéKTaonç. EÓy o nueµévaç Tou 
cppearíou EívaL avloóneöoç, n µováöa ßáanç auróµarnç 
aúvÓBOng npénEl va unoarnpLXeeí éTOI cí)orE va EívaL LOÓ- 

neöoç brav apXíoouµE va TOV oTEpEWyouµE. 

3. TonoeETrlorE To owÀTlVa KaráeÀllpnç aúµcpWVa µE -rig yeVL- 
KWç napaöeKTéç ölaóLKaaíeg cppovrgovraç va µnV unooTEí 
onotouörinoTE eíöouç napaµópcpwan Ll va -rev-twee( unep- 
ßoÀLKá. 

4. TonoeErrloTE TLç páyeç Kaeoörlynonç OTOUç öaKTUÀíOUç 
Trig ßáonç auróµaTnç oúvöeonç Kat pueµíorE TO µTlKOç TWV 

paydv µe atcpíßEia arr) páya oTrlpiktiç OTO návw µépoç tou 
cppEQTIOU. 
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5. -EßLöcSarE -my npoOwpiVá arEpEwµéyn páya oTrlpli;ng. 
TonoeETrloTE Touç n£ípouç npoéKTaong ong póyEç Kaeo- 
öriynanç. Frepecáare Tri páya orrlptnç OTO eoWTepIKÓ Tou 
cpp£aríou. FcpíTe Tlç ßíó£ç arouç neípouç npoéKTaang. 

6. Ka6apíare Ta Nnga anó TO cppEÓTIO npw Kareßáoere Tljv 
avrÀía oe auró. 

7. flpoaapµóore To áyKlarpo ornv avTÀía. 

8. aLorprlar£ TO áyKlarpO Ka6oörlyllollç inc avrl\íaç µ£TaT;ú 
TwV paydrv Kaeoórlynanç Kat KaTEßáOTe TiiV avrÀía oro 
(ppEáTLO pe -En ROrleEla µíag QÀuaíáQg aTEpEWµéyTig oTn 
Àa(3rl aVútpwong -mg avTÀíag. 'OTOV n avTÀIQ cpTÓOEI in 
µováóa ßáonç auróµarng oúvóEOnç, n avrÀía ea auvöEeeí 
QUTÓI.IaTa O(pq(rá. 

9. KpeµáaTe TTiV l`1Kpn inc aÀUaíöaç QE éva KOTÓÀÀnÀO áyKL- 

arp0 OTO návw µépog TOU cppeaTíou Kat µE Térolo TpónO 
cbarE n aÀuoíöa va µnv µnop£í va épeel oe ena(prl µE To 
nepíßÀnµa Tr)ç avTÀíaç. 

10. flpOQappóaTE TO µrlKOç TOU KOÀWÖ(OU TOU KIVTiTllpa TUÀí- 

yOVTÓç TO OE éVQV EVTQTijpQ El;aacpaigOVrag éTOL ÓTI To 
KQÀ(ÚÖlO UEV ea KOTQaTpacpEl KQTÓ Tn óLÓpKELO Trig ÀELTOUp- 

yíaç. ACOTE Toy £VTaTi)pa QE éVa KaráÀÀrlÀo áyKlorpo OTO 

nÓVW l.lépoç TOU (ppEQTíOU. B£(3alweeíTE Órl TQ KQÀ(í)ÖLQ SEV 

eíval TOQKLaµÉVQ Kat öEV nLgOVTQI. 

11. FUV5éOT8 TO KaÀ65l0 KLVnTTIPQ Kai TO KaÀCJÖLO napaKOÀOú- 
enang, Eáv unápXouv. 

fnNEÍwan: To áKpO TOU KaÀWÖíoU óEv npénEl Va £IVaL ßueL- 
oµévo, Kaeá)ç To v£p µnopeí va etaXWpríaEL µéaa anó aura 

--OTOV KLVnTrlpa. 

4.2 =npri syKaráaraan 
Ot avTÀí£ç knprlç eyKaráoraang ronoeEToúvTal µóVLµa Oe 

avTÀLOOTÓQIO. 

O KlvrjTrlpaç -mg QVTÀIaç ELVQL EpµnTLKá KÀ£LOTag KQl UóQTO- 

oTEyrlç Kai öEV ea unooTEí nµléç as nepínrwan nou o Xcí)p0ç 
Trig EyKQTóoraanç nÀnµµupíoeL µe vepó. 

1. Er1I.IEL000TE KaL avIATE onéç TonoeéTliollç OTO öánEÖO Qnó 
aKupóö£µa/ßáon anó aKupóö£µa. 

2. Tono6ET1l0TE To (3paXíova arrlpLnç rl Tn Nan aTllptkrig 
orgy avTÀía. 

3. FTEPE000TE TTiV QVTÀía pe -1-tg Peg npOÉKTaang. 

4. BeRQLWeEITE ÓTl n avTÀía ElVal KaTaKópUCpn/oplÓvrLa.rla Va 
í1teUK0ÀI1vETQL TO 06p(3lç Trig OVTÀíaç, OL RáVEç anOI.LÓVWOIiç 
Hp/EMI. Va (3píaKOVTQL Kat OTIg öúo nÀEupéç Trig avrÀíaç. 

5. TonoBETT'ioTE TOUç aWÀrlveç aVappócpnQnç Kat KaráeÀLlílnç 
Kai Tlç ßávEç anoµóvwanç, 8C1V XpnolµonotollVTal, KQl 

ß£ßalweEírE ÓTl n avTÀía óEV nl64Tal anal TLç owÀTiVÚ)OELç. 

6. flpOOQpI.LÓOTE TO' I.IriKOg TOU KaÀWóíoU TOU KLVnTrIPa TUÀI- 
yOVTClg TO Oe éVáV EvraTT'ipa EkaO(paigOVrag éral eut ÖEV Oa 
KQTQOTpQCpEí KaTá in ÓLáPKELa Tng ÀEITOUpyíaç. ACOTE TOV 

evraTrlpa OE Svc' KaráÀÀnÀo áyKLOTpO. BEßalweeíTE óTl Ta 
KaÀcí)öta ó£v eívat ToaKlaµéva rl óev nLé<OVTaL. 

7. FuyóéaTe TO KQÀWULO KLVTiTrIPQ Kai TO KOÀCÚÓLo napQKOÀOú- 
enonç, eáV unópXouv. 

Enl,eíwan: FUVIOTáTaL va TonoeETLjeEí éva auOToÀIKó pc-mkt) 
OWÀfiVQ QVQppOCpnOnç Kat aVTÀlaç GE OptOVTLEg EyKQTaOTÓOELg. 

To oUOTOÀLKó npénEl Va EIVQL éKKEVTPOU TúnOU KQL Va TOnOeETn- 
GE( pe TÉTOLO TPónO GOTE n Eue£ía áKpn TOU va óEIXV8i npoç Ta 
návW. ME au-rev TOV TpÓrTO, anOcpeúyETal n ouaocí)peuan aépQ 
OTO oWÀtiva avappóCpnollç Kal anaÀEí(pETaL o KívÖuvoç napa- 
K(wÀuonç Tnç ÀEITOUpyíaç, ßÀénE OXrlµa 8. 
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IX. 8 

0,2 m 

p' ,o q 
o 

p p p o 
p r p o p O 

EwXnvaç pet(áaewç ólapérpou éKKEVTpOU TÚnoU 

4.3 YrroppúXla eyKaráaraan, (popnrl 
1. TonoeeTriOrE Tn páan öaKTuXíou (ring stand) mg cpXávr41 

avappóNnanç Trig avTXíaç. 

2. TonoeeTr1OrE pía ywvía owXrjva 90° oro Orópio KaTáeXLlpnç 
Trig aVTXíaç KQl QUVÖéOTE TO OWXt1Va/£úKQµTTTO awXr1VQ 

KaráeXLlpnç. 

Eáv Xpnolµonol£íraL EÚKOpnTOç OWXilvaç, pepalweeíTE ÓTL SEV 

TOQK1'4EI OE KaVÉVQ OnpEÍO TOU KaeGí)ç KQI ÓT111 EaWTEpIKT1 TOU 

ólápETpOç TQIpLgEl pE EKELVn TOU OTOf:IÍOU KQTI(.leXLlpnç. 

3. KaT£páOTE Tnv avTXía o-ro uypó µE Tn pOneeIQ Trig aXuOíÖaç 
nou Eíval OTEpeu.)pévn OTn Xaprl avúlpwanç Tnç avrXíaç. 
FUVtOTt.lrat va TonoeETEíTE Tnv avTXía ae £nín£ón Kat oTaeE- 

pTl Man. BEßalweeíTe ÓTL n avrXía KpéµETal anó Tr1V aÀUOíÖa 
Kal ÓXI Qrtó TO KaXWóLo. 

4. KpepáoTE TO áKpo Tnç aXuaíóaç aE éva KaráXÀnXo áyK- 
LOTpO OTO náVW µépOç TOU cppEQTÍOU Kat pe TérolO Tpóno 
(x)GTE n aXuaíÓa va pnV µnopEí VQ éXeEL GE Enalp) pE TO 

nepípÀnpa Trig avTXíaç. 

5. Pueµíore To pr1KOi TOU KaXwöíou Tou KLV11TT'>pa TuÀíyovráç 
TO Oe évav eVTQTnpQ EQa(pQXíI,OVTaç ÓTL ö£V ea KaraOrpa- 
(pEl KQTá Tn ólápKEla Trig XEITOUpyíQç. MOTE TOV EVTQTrlpQ 

OE éVa KQTQÀÀnXo áyKLOTpo. BERQLWe£íTE óTL Ta KQXG.)ÓLQ öeV 
TOQKíoUV OE KQVÉVa OnpEíO óEV ppíOKOVTQt Qe neplap- 
lapévo Xwpo. 

6. FUVóÉOTE TO KaÀ/ilólo KlvnTnpa Kal TO KaX(ilólo napaKO- 
Xoúenanç, Eáv unápXouv. 

4.4 EyKaTáaTaan KaTaKÓpu(PriS arnAnç 
1. ïuyKOXXrIoTE Tn páan öaKTUXíou noU napéXETaL FIE Tnv 

avrÀía OTO XapnXÓTEpo ávotypa TOU aWXnva KaráeXllpnç rl 
OTEpE(í)OTE rn oTn Otan rnç pETOLpévrO OTO XapnXóTepo 
áVOlypa TOU TOIp£VTÉVIOU áOVQ. 

2. flpoaöéore pía aÀuoíóa Orn Xaprj avúlpwanç Kat ETUKTE 
TO KaX(ilólo Tpocpoöoaíaç. 

3. OTav n páan óQKrUXíOU TonoeETne£í OTT) wat eéOn, 
KQTEpáOTE rr1V avTXía orn eéarj Trig OTOV ái;OVQ QVrXIQç. 
BEpQIweEÍTE ÓTl O óQKTÚXIOç-O oTEyQVÓTr1TQç éXEI TOnOeE- 

TneEí OWOTá CITO QUXÓKL EWTEpIKá TOU nspipXtjpQTOç Trig 
avrXíaç. Tp£Lç oönyoí neípoL OTn (Man öaKruXíou ea K(ieo- 
ônyrjOouv Tnv avTXía arn OwoT>1 eéan Kat va Tnv Epnoôí- 
OOUV Va EKTpaneí QnÓ Tn eéOTl Tnç KaTá Tr] ólápKela -mg 
XELTOUpyíaç Tnç. 

4. Kp£páoTE TO áKpo Tnç aXuaíöaç OE éva KaráXXnXo áyK- 
lorpo Oro náVW µépoç TOU (ppeaTlOU Kai pe Térolo Tpóno 
(LOTE n aXuaíöa va pnv pnopeí va Sped as Ena(prl pe TO 

n£pípXnpa Trig avrXíaç. 

5. PUepíoTe TO pfiKOç TOU KaXwÖíou Tou KLVnTr>pQ TUXIyOVTáç 
TO OE éVQV EvraTr>pa EaO(paX0vTaç ÓT1 óEV KaTaoTpa(peí 
Karel Tn ÖIápKELa Trig XeLTOUpyíaç. Déore Toy £vraTr>pa OE 

éVa KQTC.1XXnXo áyKloTpo. BepalwesíTe ÓTl Ta KaÀ(Úóia öEV 

ToaKOuv as Kavéva anp£ío rl óEV ppíOKOVTaI aE nEplopl- 
Opévo X(ápo. 

6. FUVÖÉOTE TO KQX(.í)ölo KIVnTTIpa KM TO KQXW610 napQKO- 
Xoúenonç, Eáv unápXouv. 

4.5 IlívaKaç Xe1plalloú avTAíaç 

OL avrXÍeç S1, S2, S3, SA Kat SV pnopoúv va auvóEeoúv as 
évav I;EXWploró nívaKa XelplapOÚ avrÀuáv GRUNDFOS yia 
éXEyXo oTáepnç, O OnOíOç ólQTíeETal Wç npóaeEToç EOnÀI- 
apóç: 

Túnoç LC yla EyKaraoráoelç píaç avrXíaç Kat 

Túnoç LCD yla eyKaraOTÓO£lç öúo aVTXIWV. 

AváXoya pe Tnv e(pappoyn, pnopoúv va Xpnaiponolneoúv 
ötá(popol TúnoL EonXlaµoú eXéyXou aTáepnç. 

O nívaKaç XeipLOpoú LC eívat EonXLOpévoç pe óúo rl Tp£lç 
ötaKónreç oTáepnç (cpXorép): 
AÚ0 ylQ TnV EKKÍVnOn Kal naÚOn Trig avrXíaç Kal 0 TpíTOç 
ólQKónTnç -o onoíoç eívaL npoalpETLKÓç- XpnOlµonoleíral yta Tri 
OTjpavOn Ouvayeppoú ulpnXTjç oráepnç. 
O níVQKQç XELpLOµOú LCD EÍVaI EOnXLOi.IéVOç µE TpElç rÌ TÉO- 

aepLç ÓIaKÓTrrEç aráepnç: 
"Evaç Yla Tr1V KOIV11 naúOn Kat òúo yla Tnv eKKívnan TWV 

avTXlWV. O TéTaproç ötQKórrrnç oráepnç -o onoíoç Eíval 
npoalpeTLKóç- XpnalµOTTOIEÍTaI yLa Tn OrjpaVan auvayepí.loú 
ulpnXríç oTáepnç 
KQTá TnV TonoeéTnan TWV öLQKOnTWV aráeµnç, npÉnEl va 
npoaéoupE Ta aKóXouea Onpeía: 

1. ria va Eµnoöíaouµe Tnv E100Ö0 Qépa Kai TOUç Kpaöaaµoúç 
Onç"unoppúXLeç avTXíeç, TO cpAoTép naúanç npénel va 
TOnOeeTeíTQL pe TÉTOIO TpónO (í)aTE n QvrXíQ Va ÖlaKórrrETal 
npty n Oráeµn TOU uypoÚ KQTépEL KÓTW Qnó TO náVW pépOç 
TOu neptpXtjparoç Trig avrXíaç. 
Kará yevlKó Kavóva yta avrXÍEç as eyKaTáOTaan, n 
XaµnXóTEpn oTáepn naúanç npénel Va EIVQL TOUXáXLOTOV 

20 cm návw and) To ávolypa Tou OwÀfiva avappó(pnanç, 
pXéne aXnpa 8. 

2. To cpAOTép eKKÍVnanç npénEl VQ TOITOeETE(Tal µE TÉTOIO Tpó- 
n0 (.í)OTE n avTXía Va eKKivEíral OTnV analTOÚf.IEVn aTáepn. 
0oTóoo, Ti QVTXIQ npénEl VQ EKKLVEITQI náVTa nplV n oTáeµn 
Tou uypoÚ cpTáaEC TOV KÓTW aWXrlva EIaÓÖoU OTO (ppEÓTlO. 

3. 0 öiaKónrnç alpavanç uyrnArjç ar6epnç, EáV TonoeETneEí, 
npéTTEI va TOnOeETeíTQI náVTa nepínOU 10 Cm náVW anó TO 

(pXOTép EKKIVnOnç. CiOT000, o auvayeppóç npéneL va anpaí- 
vel navra nplV n oráeµn Tou UypoÚ (pTÓOEI TO OWXfiVa eLaÓ- 

öou OTO (ppeárlo. 

Fnpeíwan: 0 nívaKaç X£tplOpoú avrXíaç óev npénEL va ronoee- 
TEÍTaI OE 6UVT1TlKá EKpnKTLKó neplpáXÀOV. 

AVTXÍEç EYKQTEOTnpéVEç OE 5UVr1TLK(.1 EKpnKTLKI 

aTµóa(palpa ea npénel návra va eívaL yEpáTEç pe 
To QvrXoúµevo uypó. 

'Evaç enlnXéov ölaKónTnç oráepnç npén£L va 
eyKaraOTaeeí yLa va EaacpaÀlOeeí óTL n avTXía ea 
ÖIaKÓIpeL OrnV nEpírlTWOn n0u öEV XEITOUpyrlOEl ro 
cpXoTép naúonç. 

4.6 OepNIKOí 51aKÓ1TTeç 

Tpsíç ólpETaXXLKOí eEpplKOí öLQKÓTTTEç ElVal EVOWpaTWµéVOI 

aTlç nEpLEXíEIç TOU OTáTn Kal pfQ Erlacpt) eQ aVOíel QE nEpl- 
tTTwan unepeéppavanç, önXaörj 150°C. 

H TáQn rpo(poóoaíaç OTouç eepplKoúç ölaKÓnTEç npénEt va 
EívaL 12-230 VAC. 

OL eeppLKoí ÓlaKónTEç Eíval auvÖEÓepévol OTO KaX(í)ölO napa- 
KoÀoúenanç, pXéne KE(páXalo 5. HAEKTpIKrj aúvöear7 Kal npénei 
Eníanç va ouvóEeoúv a-ro KÚKXWpa a0(paXeíaç Tou EXWplOTOú 

nívaKa XElptOpoú Trig avTXíaç. 

Fnpeíwan: O EKKIVnTelç TOU nívaKQ XelplapoÚ Trig avrXíaç 
npénel va neplXaµpáVel éva KÚKXWpa nou Oa QnOaUVóé£l auTÓ- 
para Tnv napoXil nXeKTplKOÚ peúpaTOç de nepínTWOn nou 
avoíEl TO npoOTQTEUTLKó KÚKXWpa yla Tr1V avrXía. 

O EyKaTaoTáTnç/XpnoTnç ea npénel va npopneeú- 
OEL µLa Quróparn óláTan nou ea öLQKóITTEL Try 
nXEKTpIKrI napoXtj O8 Tiepin-noon nou ol ölaKórlTeç 
uypaaíaç rl oL eeppLKoí ölaKónreç öev XeLroupyoúv. 

83 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 91 of 378



4.7 AIaKÓnTEç uypaaíaç 
OL aVTAÍEç Xwpíq aVTIEKpnKTIK6 npoaTOQía ólaeéTOUV éva Öla- 
KÓ11Tn uypaaíaç, o onoíog eíval TonoBeTnµévoq OTO BáAaµo 
KÓTw a11Ó TO náVW KanáKl TOU Kwr)Tl`)pa. 

Ot avTAÍEç NE aVTIEKpnKTIK6 npOOTOQía blaeéTOUV SÚO ÖIaKÓ- 

nTCç npooTaaíaç auvöeöeµévouç Qe aElpá nou eíVQi TonOee- 
TnI.IÉVOI OT0 SáÀaµo KáTw alió TO náVW KanáKl Tou Kwr)Teipa. 

O SLaKÓnTr)ç uypaaíaç eíval µr) avaarpÉltllµou Túnou Kai 

npénEl va avTIKQTaaTQeeí pc-re' Tr) XPrlon 
Ol ÓIaKÓnreç Uypaaíaq eíval aUVôeÖEµéVOI GE aelpá µe TOUq 

eepµtKOÚq ÖIaKÓnTCç KaBWç Kai OTO KaÀú)Ólo napaKoAoÚer)- 
anq, (3AÉne KC(páAQlo 5. HÀEKTplKCJ aÚyÓEar) Kai npénEl E11íaljç 

Va oUVSEeoúv OTO KÚKAwµa ao(pQAeíaç TOU ;CXWpIOTOÚ níVQKQ 

Xelplaµoú Trig avTAíaç. 

FriNEíwan: 0 CKKIVnTrlç TOU nívaKa XeipiOl.lOÚ Trig avrAíaç 
npénel va neplAaµj3áVEL ÉVQ KÚKAwµa nou Oa pnoaUVöÉCI auTó- 
µaTa Tnv napoXr) nACKTpIKOÚ peúµaToç ae nCpínTwan flou 
avoíel TO npoOTQTeuTIKó KÚKAwµa yla Try aVTAIa. 

4.8 OEpNíoTop 

OL BCpµíarop ölaríeCVrai wg npóaBCTOg ConAtaµóq. 

Ol BCpµíOTOp XpnatµonotoúvTai yla Tnv napaKoAoúBnan rnç 
eepµoKpaaíaq TWV CöpáVwV KM Tou OTÓTn aVTí TWV Sepl-IIKWV 

ÓiQKOnTLí)V Kal npénel Va auvÖeeoúv OTO peÀé Tou SCpµíoTOp 
nou ßpíaKCTaI OTOV nívaKa eAÉyXou. 

Xpnalµo11otoúvTal ot aKÓAoueeç oplaKég eepµoKpaaíCg: 

90°C - auvayepµóç via 8epµoKpaaía eöpávou. 

130°C - SlaKOnrl ayrAíaq nou npoKaACíTat and) utUnAil 
8epµoKpaaía eöpávou. 

150°C - SIaKOnrl avrAíaq nou npoKaAeíTai ana utUnArl 
8epµoKpaoía arárn. 

Is eepµoKpaaía Swµaríou, n avríoTaan 8epµíarop eívat 
nepínou 100 0. 

H napaKOAoúBnan Trig eCpµoKpaaíaq TWV Cópávwv 
öev Cíval óla8éaiµn Trig avriCKpnKTlKéq avTAíCq. 

4.8.1 "EACYXoq NETá TnV EyKaráoraan Tng aVTAíaç 

1. XpnolµonolWvrag Éva noAúµCTpo, CAÉyTC Cáv n aVTIOTaan 
KUKAú)µaroç Cívat < 150 0 / BCpµíoTOp. 

2. XpnalµonolWvrag ÉvQ noAúµerpo, CAéykTe eáV n µóvwan 
µCTaú Tou KUKAWµaTOq Kal TOU neplRAr)l..laTOç Tou OTáTn 

OT11V utllnAÓTepn nepiOXn RpíQKETQI CKTóq Tnq KAíl.IQKQq 

(µn µeTPrlatµo 00). 

3. flpayµaTonolrlarC napeµ(pCpCíç µCrpr)OCIg Kat OTO áKpo Tou 
KaAwöíou napoXnç. 

4.9 AIa9nTnipaç 9EpNoKpaaíaç Pt100 
O aiaBnTrlpaq 8epµoKpaaíaç Pt100 SlaríBCTQi wg npóaBCTOç 
ConAlaµóç. 

0 alaBnTr)paq Pt100 XpnalµonoiCíTal apXIKÓ yta Tnv napaKo- 
AoúBnan Tnç BCpµoKpaaíaç eöpávou, aAAá µnopCí Cníanç va 
XPnalµonoinBCí Kai oro OTáTn. 

H avTíaTaan ata8nn')pa Cívat 

1000 oTouç0°C, 
138,5 S2 orouç 100°C Kat 

nCpínou 108 S2 oC 8epµoKpaaía öwµaTíou. 

84 

To Pt100 öCV ötari:8eral yta QVTtCKpnKTIKÉg avTAíCç. 

4.9.1 "EAEyXoç NETá TnV EyKaráaraar) Tnq avTAíaç 

1. XpnalµonolWvraç éva noAúµCTpo, CAÉyTC Cáv n avríoraan 
CTS BCpµoKpaaía ôwµaríou Cíval nCpínou 108 0. 

2. Xpnotµonotc"avrag Éva noAúµCTpo, eAéyTe eÓV r) µÓVwon 

l.lCTaÚ TOU KUKA(í)µQTOç Kal TOU 11CplßArlI.IQTOç TOU OTÓTn 

orgy uli)r)AÓTEpr) nEplOXr) ßpíaKCTQI EKTÓç Trig KAíµQKQq 

(µn µCTpr)atµ0 00). 

3. flpayµaronolrlorC napCµ(pCpCíç µCrprlaClç Kai oro áKpo.TOU 

KaAwöíou napoXrlq. 

4. KaTá Tn ötápKCla Tou CAÉyXOU Trig avTAía, o ataBnTr)paç 
Pt100 npénCi va Cívai auvöCöEµévoq aC µía ólÓTan Karay- 

Pa(ATlç 

4.10 AIa6nTrjpaç water-in-oil OCT1 

O alaBnTrlpaç water-in-oil OCT1 ólaTíBCTaI Wq npóaeeroç 
ConAlaµóç. 

O QLaBnn')paq µerpá Tr)V nepICKTIKÓTijra TOU Vepoú OTO SÓAQµO 

Aaôtoú. 

O alaenTnpaç anOTCACíral a11Ó évaV nuKVWTr) nÀáKaç flou 
ßUegeTQl l.léOa OTO Aá1 Kai µCTpe' TO nACKTPOVIKÓ KÚKAWµQ 

CKnéµnovTaq Éva avaAoylKÓ TpéXov ar)µa 4-20 mA. Fuveéore 
TOV alaBnTnpa OCT1 Ónwç (paívCTal OTO aXrlµa 9. 

4.10.1 Aloenrrjpaç water-in-oil OCT1 

O alaenrr)paç OCT1 TOnoeCTCíral OTnv Onrl nAr)pWanç TOU 

eaAáµou Aaóloú avrí Trig ßíóaç Aaöloú. 

1. A(patpéoTC rn ßíóa Aaóloú. 

2. ElaáyCTC Tov ataBnTr)pa µéoa OTnv onr) nArlpwang Aaloú. 
3. BuBíoTe TOV QtaenTrlpa OTO KaráAAnAo ßáeoq OTO BáAaµo 

Aaöioú (ppovrOvTaq va µnV épXCTaI aC Cna(prl µe Ta 

nCptaTpe(póµCVa µépn, QAÀá OE TÉTOIO ¡3aeog WOTe va 
KaAÚrLrCral nAr)pwq and, TO Aáöl. Ta auvtarWµeva ßó8n 
etaaywyrlq yta TOUq öta(poperlKoúq Túnouç avrAiwv 
naparíeevTQl OTOV napaKÓTW nívaKa. 

4. BIöWOre TOV avTlTplßlKÓ öQKTÚAIO OTO Oneípwµa yta Tn ßíóa 
Aaötoú. 

fnNEíwan: flptv arló Tnv CnavaauvapµOAÓynQn pc-rift anó KáBe 

aAAayr) AaötWv, o alaBnTr)paç OCT1 npénCi va Ka0ap4Tal µe 

VÉ(pTl. 

EX. 9 

L 

OCT1 

1 ( +) U = 30 VDC max 

2 (-) R = (U - 9 V) /20 mA max 

MéyEeoq KrvnTrjpa 
Ben ElaaYwYç 

L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2-, 4- Kal 6-noAIKOÚq 

90 

15 kW, 12-noAtKoúq 
20 - 28 kW, 8-noAtKoúç 
20 - 50 kW, 4-noAlKoúç 

110 

22 - 35 kW, 10-noAtKoúç 
35 - 50 kW, 8-noAtKoúç 
58-155kW 

140 
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TEXvIKÉç npoötaypacpÉç 

fleptoXli NÉTpnanç 20-100 pF. 

xwpTjTIKÓTIjTa aIQOIjTeipa 
arov aépa 9 pF. 

flEptoXr¡ NÉTpnanç via 
nEpIEKTIKÓTnTa VEpOú 

0-60% avríorolXa pe 4-20 mA. 

OEpNoKpaaía 0-70°C. 

Mon Tpo(poöoaíaç 0-30 VDC µéy. 23 mA. 

YAIKá, KOALJÖIO 

Tpo(poöoaíaç flOAuoupeet.tvn. 

E K IQ ÉK Y P n Pnnç 

EEx ja IIB T4, Ui = 34 V, li = 
100 m, Ci = 220 nF, Li < 1 uH. 
FE 6UVT1TLK6 EKPnKTLKá neplpáA- 
Aovra, o aiaenTnpaç npénet va 
Eíval auvóeóeµévoç j.léaw Evóç 
EyKEKpLpÉVOU ÖlaXwplarp Exi. 

5. HIIEKTPIKfj QÚVÓEQn 

H nAEKTpIK1j aúvöean npénEL va npayNaronoLEíral aúµcpwva Ne 

-mug TonLKOúç Kavovtaj.loúç. 

H Táan Tpocpoöoaíaç Kat n auXvóTnra ava(pépovrat aTnv nlva- 
KIÖQ Trig QvrAíaç. 

H avoXei TáOnç eívat ±5% Tnç ovoj.laOTIKnç Táanç. 

BEßalweElTE Cm O KtvnTnpaç Eívat KaTÓAAnAOç yta TnV TáoTj 
nAEKTpIKOÚ peúj.laroç flou unápXEt oTOV Tóno Trig EyKaráara- 
anç. 

H avTAía npénEl va auvóéeral ae éVQV EwrepLKó 
KEVTpLKó ótaKórLTnµe KEVó Enacpwv TouÀáXloTOv 
3 mm OE KáOE nóAo. 

H avTAíQ npéTlEl Va auvÓeOeí GE KQTÓAAnAO EKKIVrjTT). 

Ta ÖLQyPáj.lj.lQTQ yLQ QnEuOeíQç EKKIVnan Kae(ilç Kai yta eKKlvn- 
an aoTépa-Tplycí)vou anELKOVRovTat OTO oxr)µaTa 10 KaL 11 

avríOTOtXQ. 

OL P1 Km P2 auvöéovral ae aELpá OTOUç OEpj.LlKoúç ötaKónreç 
KQL OTOUç ótaKórrrEç uypaaíaç. 
ìX. 10 

Aneu6Eíaç 
EKKÍVrIan 

EKKívnon 
aarÉpa- 
Tplywvou 

P2 P7 L7 L2 L3 PE 

P2 P1 L1 L2 L3 PE 

II II 

'gig/ 

W2 U2 V2 1 

U1 V1 W7 PE 

To náVW KanáKl TWV aVTAIÚ)v nou ölaeérouv avrlE- 
Kp1jKTlKn npooTaaía nQpéXETaI pe EVQ 8(..oTEpIKó 
aKpoóéKTn yeíwanç (.í)oTE Va Eaa(paA4Tal n aúv- 
óEan pe TO anµEíO yEíwanç. H nAEKTpIKrj eyKQTá- 
oTaan npéneL va neplAaj.lpávet pía Ei;WreplO 
aúvöEan anó auróv toy aKpo5éKTT1 npoç TO anj.lElO 
yeíwanç. To aúpj.ia yeíwollç npénet va nAnpoí 
óAOuç TOUç LaXúOvrEç nAEKTpIKOúç KaVOvlaj.lOúç 
aa(paAeíaç. 

AIaTON6 KaAwöíOu 
cpáanç rnç 

EyKaTáOTaanç 
[mm2] 

EAáXIaTn ölaroNri 
ysíwanç 

[mm2] 

S<16 S 

16<S<35 16 

S > 35 0,5 *S, µéylaro 70 

flptv Ttly eyl(aráaraan Kat rnv npcárn EKKívtlan Tnç 
avrAíaç, Oa npénet va eAeyXOeí orLTLKá n KaráaTQan 
TOU KaAwöíoU yta va ano(pEuXeoúv ßpaXuKUKAW- 
para. 

6. EKKÍVIjQIj 

flpw anó Tn XEIpoKívnrn EKKívnan EvaÀAayrj OE 

aUT6j.1aT0 éAEyXo, pERQLweEITE órl KQVÉVQç óEv 
Epyái;ETat OTnV Tl KOVTá OTnV avrAía. 

flpoXwprjOTe cog el;Tjç: 

1. AcpalpéoTe Tlç ao(páAEleç KAEíoTE TOV KEVTpIKó ÖIQKánTn. 

2. EAéyTe Tr) o-ráej.ln Aaötoú oTO OáAaj.lo Aaótoú. BAéne 
Ke(páAalo 7.1 S1EyXOç Aaölc.úv Kai aAAayrí Aaöwrv. 

3. EAéyTE E(.lV n nrePWTel neploTPé(pETQI EAEúeEpa. 

4. EAéykTe eáv ot j.lováöeç napaKoAoúOnanç, eáv Xpnayao- 
notoúvTat, Aeiroupyoúv lKavonolnTlKá. 

5. BEpalwOeíTe ón n avTAía EívaL puetaµévn oTO uypó. rta 
avTAíeç nou Eíval TonoeETnµéveç aE npij EyKaTáaTaan, 
pEpalweElTE ÓTL unápXEt uypó OTO (ppeárlo. 

BEpalwOEíTE óTl n aVTAIa éXel nAnpwOEí pe TO 

avTAoúj.levo uypó. 

AvTAíeç oE knprj EyKaráoraan 8a npéneL va eaep- 
Wvovrat and, Tnv Tána Ekaépwanç oTO acLj.la Tnç 
QvTAIQç. 

6. Avoíi;TE TLç pávEç anoj.lóvWanç, cent unápXouv. 

7. EÀéyTE Eáv TO aúaTnj.la éXEI nAnpweeí Ne uypó Kat EáV éXEI 

eaepweeí. 
8. EAéyTe Tn púOµtan TWV ölaKOrlTCíw oTáeµnç. 

9. EKKweioTE Tnv avTAía Kat EAéyTe Tn AElroupyía Tnç avTAlQç 
yta aauvrjOloTO eópupo Kal Kpaöaaj.loúç. 

FnjlEíwan: FE nepírrrwan aouvrjOLOTou 6op0ou rj Kpaöaoj.lwv 
allá Tnv avTAía tí anó áAAn avrAía rj ötaKOncbv Tpo(poöoaíaç, 
OTaj.laTrjOTE Tnv avTAía aµéawç. Mnv enlXELpnaETB va EnavEK- 
KlvT)aeTE TTjV avTAía sew óEV EvTOnLOTEí KQl ólopOWOEí n pAápn. 

10. me-rei Try EKKIVnan, npénEL Va opíaET8 µE Tn j.lEyaAllTEpn 
óUvaTrj aKpípeta TO TPÉXOV anjleíO AELTOUpyíaç Trig avTAíaç 
Ú)oTE va j.InopeíTE va EAéyETE EáV OL auveTIKEç AElroupyíaç 
EíVQL OUT nou OÉAETe. 

fnNEíwan: H avTAía j.tnopeí va EKKIvnOEí yta éVa aúvroj.Lo Xpo- 
vlt(ó ÖLáOTnµa XWpíç Va puelOTEí OTO uypó yLQ va EAéyETE Tn 

(popá neptarpocpnç. 

H AEIToupyía Trig avTAíaç npénEt návra va öteáyETat aúj.l(pwva 
µe Touç KaeLepwj.lévouç TQKTOúç npoypaj.Lj.LaTLaj.lévouç EAéy- 

Xouç Tou EonAlalloú napaKOAoúOnanç rnç avrAíaç KM. TOU 

np6a6ETOU eonALaµoú (paApíóeç, K.An). BEpaIWeEITE ÓTl Ol 

puejlíaelç Trig avrAíaç KaL TOU 8OnÀlaj.lOú óev npóKELTaI va 
aAAaXOoúv anó npoawntKó nou óev Eívat apj.lóöto. 
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6.1 'EAEYXaç Trlç cpopáç rrEpicrTpacpriS 

'Eva ßéAoç nou eívat Xapayµévo oro nepíßArlµa Trig avrAíaç 
UTTOÓEIKVIJ£L Tr1 awOrtl cpopá nEplOTp0cprlS. H aVTAíQ npéTTEI va 
neplOTpécperal µe TTl (popá TwV óEIKTWV TOU poÀoyloú ÓTav TrIv 
KolTáµe anó TO áKpo piETl`150011S Kívljarjç. IlapaTrlPrlore TrIV 
Kíy11O11 Tr1S avTAíaç (avanTlörlarl) Kará Tr1v £KKívr)ar) Tr>ç. Eáv n 
QVTAía KLa/eíral 1.1E QvTíaTpOCpa -mg cpopáç Twv ÖeIKTÚ)V TOU 

poAoyloú, r1 cpopá n£pLOTpocprlS Trig eívaL OwarTl. 

EvaAAaKTLKá, Tl cpopá neplorpocprlç pinopeí va eAeyXeeí KaL µe 
TOV aK6A0U60 TpónO: 

1. EKKLV11OTE TT1V QVTAía Mal eAéyT£ Tr1V nO0ÓTr1TQ TOU uypOú T'1 

Tr>v níearl Kar66ALlpr>ç. 

2. fTaµaT11oT£ Tr1v avTAía Mal EvaAAál;TE óúo anó Tlç cpáoetç 
TOU KLVr1TT1PQ. 

3. ETTQVEKK1V11or£ Tr1V avTAía Kal eAéyTe T11V 1100ÓTr1TQ TOU 

uypoú rl Tr>v níeorl KaTáeAtlpr>ç. 

4. FTaµaTrlOTe Tr1v avTAía. 

5. FuyKpíveTe Ta anoTeAéOµara nou AáßaTe anó Ta napanávw 
Or>pieía 1 Kat 3 at e aúvöeorl nou öíveL Tr' peyaAúTeprl nooó- 
Tr1Ta uypoú Tl TT1V uLprlAÓTeprl níearl eíval e awOTTI cpopá 
neplOrpOCprlç. 

Er1NEíwarl: H avTAía npénet va AeITOUpyeí póvo yla aúvropto 
XpovLKó öláoTrlpla órav eívaL Kpeµaaµévrl and, pía aAuaíöa. 

7. FuvTriPriaq Kpi aÉPRrç 

flply £KLVrlOeT£ On01.0u511nOT£ £íöouç epyaaía 
oTTjv avTAía, ßeßalweeíTe óTt 01 ao(páA£Leç éXouv 
Qcpalp£e£í TÌ ÓTl 0 K£VTplKóç StaK6TrTr1S EIVQt KAEL- 

OTóç. AáßETE, Erríar>ç, Ta KaráAArlAa péTpa éTal 
(,í)OTe va prlv pnopeí r1 napoXrl TIAeKTpLKoú peúpa- 
TOç va QVoAet KQTá A660ç. 

OL epya0íeç OuvrrlprlarlS Kai Oépßiç npénEt va npayparo- 
noloúvTal Olió £lölKeuµévouç TEXvíTeç. 

H auvTrlprlarl Kai e enlOK£uTl npénel va yív£Tal anó 
Tr1 GRUNDFOS rl anó auvepyeío eouatoóoTr>pévo 
and, Tr1 GRUNDFOS. 

flptv eKivrlOeTe onoLeOöTInoTE epyaaíeç auvTrlPrlorlç Kat 
oépßtç, r1 avrAía npénel va Kaeaploreí enlpeAWç pe Kaeapó 
v£pó. =enAúvre Ta eapTrlµara Tr1S avrAía pe vepó Nerá Tr1v 

anoouvappoAóyrlarl. 

OL avTAíeç nou A£LToupyoúv ae KavovlKTj A£troupyía npénei va 
enleewpoúvraL Káee 2000 Wp£ç AelToupyíaç r1 rouAáXlOTOv pía 
(pope' To Xpóvo. Ely TO avTAoúpevo uypó eíval noAú AaanWóeç 
rl appcáóeç, r1 avTAía npénel va enleewp£íraL Káee 1000 Wpeç 
Aelroupyíaç rl Ká6E ÉL prlvEç. 

flpénet va eAéyXovraL Ta aKÓAouea Orlpeía: 

KaraváAwarl peúNaroç 
FTáeNr1 AaÖIOú Kai KaTáaTaarl AOÓIOú 

°TQV e QVTAía eíval KaLVOúpla rl pteTá TT1v QvT1KQTáOTQ0T1 

Twv oTUnlo6AlrrrWv áOVa, eAéyTe Tri oTá61.111 TOU AQÖIOú 

perá Qnó pia £ßöopáöa Aetroupyíaç. Is nepínrworl nou TO 

Aáöt nepLéXet v£pó naípvel pía yKplwnrl, aonpouóeprl 
anóXpwarl oav To yáAa. Auró pnopeí va anoTeAeí évöeLrl 
yla évav EAarrwplaTlKó oTUnlo6AínTr1 Igova. Ta Aáöta npénel 
va aAAáovTal as nepírrrwQrl nou nepLéXouv v£pó. BAéne 
KE(páAalo 7.1 EA£yXoç Aaöi(bv Kai aAAayr1 Aaóiuív. 
frlílEíwat): Ta Xprlalponolrlpéva Aáöla npénel va ölaTíeevral 
aúp(pwva µe TOUç TonlKOúç Kavovtapoúç. 
0 eáAapoç Aaólwv neptéXel anó 1,9 wq 12,4 Aírpa AáóL 

KIVr1TTlpa SAE 10 W 30 aváAoya pe To péyE6oç Tr>ç avrAíaç. 

Eíaoöoç KaAwóíou 
Beßalw6eíTE órl e EíÓoóoç KaAwÓíou eíVal uÓaTOoTEyrlç 
Kae(.í)ç Kai ÓTL TO KaAWÖIQ öEV £íval TaaKlap(éva il bey 
nlgOVTaI. 

AIáKEVO TTTEpwTriS 

EAéyTe TO óláKevo Trig TTTEpwTrlç. BAéne KecpáAalo 
7.2 Eni6eaíprlari Kai púBNiOn TOU öiáKevoU Tnç rrrEpwTr>ç. 

EgapTINaTa avTAíaç. 
EAéyTe TO n£píßArlpa Trig avTAía, K.An \fist nleavéç cpeopéç. 
AvTIKáTaOTrIOT£ Ta EAarrwplaTlKá eapTrlplaTa. 

86 

fcpalplKá éòpava 
EAéyTe Toy áova yla eopußWórl rí öuaXeprl Aelroupyía 
(yupíOTe TOV áoVa pe TO Xépl). AvTLKQTQOTiIOTE Ta EAQT- 

TwpIaTLKá acpatpLKá éöpava. le nepínrwor) EAarrc()paTIKWv 
ocpalplKCÚv eöpáVWV ptrl lKavonolt1TlKtN AElroupyíaç Tou 
KIVT1T11pa aUVrleWç analTeíTal yeVLKTI EnteelÚpr)aT) Tr>ç 

avTAíaç. Ot epyaaíeç auréç npéneL va npayparonotrleoúv 
Olió £oualoöoTrlpévo auvepyeío aépßlç. 

Ta pouA£páv npénel va avTLKaeíoTavraL 
TOUAáXIOTOV Káee 25.000 Wpeç AetToupyíaç. 

fr1NEÍWaiI: nóyw TIN lKavóTTlTaç eepµlKflç aywylµÓTrlTaç, n 
gwT£ptKrl en«pávela Tr1S avrAíaç npéneL va Ka6apí4Tat O£ 

TOKTá ölaoTrlplaTQ. 

7.1 'EAEyXoç Aaöicáv Kai aAAayrj Aaöiwv 

0 eáAapoç Aaówív éXel óúo ßíöeç, A Kai B, yta rr>v anooTpáy- 
ytarl Aaöloú, Tr>v nArlPwarl Aaöloú Kai Toy éAeyXo oráeprlS. Ot 
QvTAIEç noU EIVQI TOn06eTr111éVEç OpIOvTIQ (éKöoarl 6) ÓtQ6é- 
TOUV KQl pia TpíTr1 ßíóQ, C, yta ano0rpáyytarl Aaótoú. 

îTlç avTAíeç nou eívat op0vrta TonoeETr>péveç (éKôoarl 6), oL 

ßíöeç Aaötoú eívat návra TonoeeTr>péveç ónwç cpaív£Tat OTO 

aXrlNa 12. 

fX. 12 

FTr1v nepírTTwOr1 Twv avTAtWV pe 8-noAtKoúç rl 10-noAlKOúç 
KlvrlTr>peç 22-50 kW Kai Twv avrAlcírv pe KLVrlTrlp£ç peyaAú- 
Tepouç anó 50 kW, Ta Aáöta pnopoúv va aAAaXeoúv £vW rl 

avrAía ßpíOKeral OE KaraKópucprl eéarl. H ß(óa B Xprlalpo- 
noleíral Nita Tip/ évöetrl TIN aTáepr>ç Aaóloú OTO eáAapo 
AaóiWv, ßAéne aXrlpa 13. 

IX. 13 

AKOAouerlare Tr>v EViç ótaóttcaoía: 

1. TonoeeTrlOT£ Tr1v avTAía pe TéTOIO Tpóno WoTE pía anó TLç 

Peg A va eívaL npoç Ta enávw. 

'OTav apXíO£Te va i;eßlöcáveTe T11 ßíóa A Tou 6aAá- 
µou AaótWv, AáRETe unólprl oaç ÓTt pnopeí va unáp- 
XEI níearl OTO £awT£pLKó TOU eaAápou. Mr>v acpatpé- 
aeTE Trl ßíóa npiv eicTOVw6£í nArlpwç n níearl. 

2. TonoeertloTe éva Ka6apó öoXEío Kárw Olió Tr1V avTAía WOT£ 

va ouAAé£T£ óAo TO Aáói flou ea ßyel. XaAapWOre TM/ 
nAEUptKTI ßíE/C1 B Kat napaTrlPrloTe 7 aráeprl Aaötoú. H 

noaÓTrlTa TOU AaóLOú nou ea oTparget anoreAeí évöetrl 
yta TO QV TO Kárw µrlXavtKóç OTUnto6AínTr>ç áova éX£t 
ötapporl, y£yovóç flou µnopeí va £íval KavovtKó. 
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3. rupíoTE rrlv avrXítx acpatpéore rrl ßíöa C Kat a(prloTe va 
orpayyíael óXo TO Xáöl airó TO eáXapO aro öoXE(o. BáXTe 
éVa öEíyµa Xaóloú QE éva yUC.TXLVO 50X£í0 Kat nQPQTT1PrIarE 
7n1V KQTáoTQOT1 TOU Xaöloú. 
To Kaeapó Xáöl pnop£( va enavaXpnatponotnee(. 
To Xáót nou éXet nápei yaXaKTEpT'1 anóXpwarl npénEi va 
aXXaXe£( KaL va neraXeeí. 
Fnpeíwan: H ötáeean TOU XprlatµonoLT)µévou Xaótoú npén£t 
va y(verat aúpcpwva pe TOUç TonLKoúç Kavovlopoúç. 
H XaprlXrj oráeprl Xaóloú pnopeí va arlpaívEt óTt o ewe) 

prlXavtKóç orunloeXínTrlç cgova eíval eXaTTwpaTlKóç. 
Aneueuveeíre GE éva eoualoöoTrlpévo auvepyeío aépßtç 
ylQ nEpaLTépW yEVLKn EnleEwprlan Trig avTXIQç KQL enloK£Un, 
EóV XP8lgETQI. 

4. rEpíare TO eáXapo Xaötoú pe Xáöt péXpL Trly návw onp A 
péXpL r1 oráeprl Xaótoú va (pTáaEt TrIV oTTI'l B. AvTLKaraOTT'l- 

GTE TOUç óQKTUX(oUç-O pe KQLVOÚpIOUç rOQKTUX(OUç. TOnO- 

eETTlOTe Ttç ßíöeç KQL O(KTE noXú KaXá. 

XpnaiponoLeíor£ icaTrlyopía Lcóöouç SAE 10 W 30. 

ONDINA 917 pnopeí va Xprlotponotrleeí póvo ac 
ecpappoyéç KXáorlç e£ppoKpaaíaç T4. 

7.2 EmeEr,bpnan Kai pú9ptan Tou öláKS:vou Trig 
nTEpWTrji 

H púeplan TOU óIáKEVOU Trlç nTEpWTriç ÉXEI Ó)(éalj p6V0 PE 

rig aVTXÌEç HOU ÓIaeÉTOuV TTTEpWTéS pE KaváXla (aVrñíEç 
S1, S2 Kai S3). 

To awaró öláKEvo TrTepwTnç Eívat 0,7 mm ±0,2 mm. To ötá- 
KEVO npénEl va puepíl;ETal E6V aVÉXeEL ac 1,2 mm Tl nEplaaó- 
TEpo. 

Ot ólaólKaaleç yla púeplan Tou öLáKEVau rITEpWTTiç EIVaI 
ölacpop£TLKéç yta TLç avTXíeç nou (3píoKovraL GE unoßpúXla 
EyKQTC.TOTQa11 (EKÓóQEIç 1, 2, 4 Kai 5) GE 0X6011 pc Tlç avTXíeç 
nou Eívat TonoeETrlpév£ç OE EyKará0Ta011 (EKÔóaElç 
3, 6 KW 7). 

Ot ötácpop£ç ólaóiKaaí£ç nepiypá(povrat ora napaKáTw Kecpá- 

Xata: 

7.2.2 Pú6Ntarl Tou ótáKEVOU rrrEpWrrlç yta avrÀísç Xwpíç Xoávr) 
staóöou as uno6púXta syKaráoTaari, 

7.2.3 Púeíttar) TOU ötáK£VOU tnrSpWrr)ç yta avrÀísç Ns xoávri 
staóöou as unoßpúXta syKaráoraor), 

7.2.4 PúBNtar) rou öIáKSVOU rrrspWrrlç yta avrÀísç Xcupíç 
öaKrúÀto oÀía6r7ar)ç OE ripr) SyKaráaraor), 

7.2.5 PúBNtarl TOU ötáKSVOU rrrspwTr)ç yta avrÀísç Ns öaKrúÀto 
oÀía9r)ar)ç as ríprí syKaráoraarl, 

7.2.6 PúBNtarl Tou ötáKSVOU rrrspwrílç aFovtKCÚV avrÀtcúv. 

7.2.1 En1eEt.Jprlarl TOU öIáKEVOU nTEpWTrjç yia avTXÍEç QE 

unoßpúXia EyKaráoraarl 

1. =QnXcilarE Tr1v avrXía Oplt;óVrlQ cc éVQV náyKo Epyaaíaç. 

2. Evroníor£ rrl eéan TWV éi ßtöt.óv OTEpéwanç nou auyKpa- 
TOÚV TO nepíßXrlpa Trig avrXlaç aTOV KIVT1Tf1PQ Kat TWV TpIÚ)V 

pueploTLKl.óv, ßiócí)v, ßXén£ oXrlpa 14. 

3. EXéyTE TO óIáKEVO µeTQ0 TT1S nTEpWTT'ç Kat TOU neplßXrl- 
paTOç Trlç avTX(aç ac óXr1 Tri öiáperpo Xprlalponotcírvraç 
évaV pETprlTri öIáKEVOU. 

4. ÍleplOTpélilTe TrIV nrePWTI'1 µE TO XÉPL Kat KáVT£ éXEyXO GE 

ötácpopa arlpeía, ßXénE oXrlpa 15. 

fX. 14 

PueptoTLKéç 
ßíóa 

Bíóeç 
vrepéwanç 

IX. 15 

1110111AUL 

Eáv TO óIáKEVO TTTEpWTT'lç XpELgETal púeplaTl, aKOXOUeT'IaTB 

µía anó Tlç ölaôlKQOIEç nou n£plypácpovral napaKáTw. 

7.2.2 Púeplan TOU 516KEVOU TrTepwTriç Ina avTXíEç 

XwpíS Xoávrl Elaóóou aE unoßpúXla EyKaráaraon 

AlaólKaala: 
1. XaXapcwote óXEç Tlç ßíöeç oTEpéwonç Kat Tiç Tpelç pueptart- 

Kéç ßíöeç nOU ßpíaKOVTQI pETaú TOU nEpl13XT111aTOç Trig 
aVTXíaç Kai TOU KLVTjTf1Pa. 

2. XTUnI'1OTE eXacppá TO nepíßXnpa Trig avTXíaç oc ötá(popa 
anpeía Xprlatponouóvraç éva acpupí olió KaouTaoúK yta va 
XaXap(.ÚOEL Kat va XaaKápEL ro nEpíßXrlpa Trig aVTXíaç anó 
TOV KLVnTT'1Pa. 

3. KXeIOTe TO ÓLQKEVO Trig nrEpWTT'lç a(píyyOvTQç TPEIç Qnó Tlç 
Peg arepéwarlç µéXpt n TTrepwrrl va ayyíct To nepíßXrlpa 
Trig avTXíaç. MT1v aaKT'IaETE un£pßoXLKri n(EOr1. 

4. XaXapwoTe rtç ßíó£ç ar£péwarlç Kat avoíTe TO ÖLáKevo ara 
0,7 mm ±0,2 mm acpíyyovraç Ttç Tpelç ß(óeç oTEpéWarlç, 
ßXénE aXripa 16. EXéyTE EáV n anóoraarl Tou ötáKevou 
EIVaL rl íöta yúpw anti TO ávotypa avappócprlarlS. 

EX. 16 

5. f(píTE óXEç Tlç ßíóEç OTEPÉWarlç Kai eXéyTE ECrv rl anó- 
OTaarl Tou ötáKevou aUVEXít;El va Eíval rl íóla yúpw anó To 

ávotypa avappócprlarlç. 

7.2.3 Púeplon Tou öIáKEVOU nrepWTrIç yia avTXíEç 
EIE XOáVn Etaóòou oE unoßpúXta EyKaTóaraarl 

AtaÖLKQaía: 

1. XaXapwoTE óXEç Tlç ßíöeç oTEpéwanç Kat Ttç TpElç puept- 
OTtKéç Peg nou ßpíaKOVTaL pETaú TOU n£ptßXrlparoç Trig 
aVTXIaç Kat TOU KLVnTT`1Pa. 

2. XTUníIOTE EXa(ppá TO n£píßXrlpa Trig avTXíaç as ötá(popa 
orlpeía Xprlalponolwvraç éva o(pupí anó KaouraoúK yta va 
XaXaptilaEl Kat va XaaKápel TO n£píßXrlpa Trig avTXíaç anó 
TOV KLVTITT'lpQ. 

3. KXE(OTe TO óIáKEVO Trig TTTEPWTflç o(píyy0vraç TPELç one) TLç 

(iíöeç oTEpéWarlS péXpl n rTrepWTn va ayyíeL rrl XoáVr1 elaó- 
óou. Mrly aoKrjaETE unepßoXLKr1 níean. 

4. XaXapWOT£ Tlç ßíÖeç oTEpéWaTlç Kat avoíTE TO öiáKEVO oTa 
0,7 mm ±0,2 mm a(píyyovraç Tlç TpElç ßíöeç oTEpéwanç, 
ßXénE aXrjµa 17. EXéyTE EáV >7 anóOTaan TOU ÖIáKEVOu 

Elval rl íöla yúpw anó To ávotypa avappó(prlonç. 
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X. 17 fX. 18 

5. n.PíkTE ÓAdç Tiç ßíóeç aTEpéwaTjç KQl eAéyTd EáV rl anóara- 
OTl TOU óIÓKEVOU aUVeg£l Va EIVQI rÌ fóLQ yÚpW and' TO 

ávotY4la avappó(prla>>ç. 

7.2.4 Pú941larl TOU öIáKEVOU nTEpwTrlç Ina avTAÍEç 
Xwpíç öaKTÚAIO oAíaerlOrlç ac grlprj eyKaTáaraarl 

To ólÓKevo rrTEpwTrlç µnopef va pu0µloreí evW rl avrAía ßpí- 
OKETaI OTT] ßáarl arrlptrlç Kal eíval ouvöeóeµévrl oTlç awArlvW- 
OELç, ßAÉnE aXrlµa 16. 

AlaötKaoía: 

1. XaAapwoTe ÓAEç TLç ßíó£ç ar£péwarlç Kal Ttç Tpelç pue4llori- 
Kéç ßíö£ç nou ßpfaKOVTaI 41dTaÚ ToU ndptßAtlllaroç Trig 
avTAfaç Kal TOU KLVrITTIpQ. 

2. XTUnrIOTE eAacppá TO n£píßAr14aa Trig avTAíaç as ólá(popa 
ar141eía Xprlol4lonol(.í)vraç ¿va o(pupí and' KaoUTOOÚK yla va 
XaAapwaEl KaL va AaaKápEl TO nepíßArlµa Trlç avTAíaç and) 
TOV KLVTITfIpa. 

3. KAEíaTE TO óIÓKEVO Trlç nT£pwTrlç a(píyyovTaç TpeLç anó -rig 
ßíöeç or£péwarlç 416Xpl rl nrepwT11 va arAEt Trl Xoávrl 
Elaóóou. Mrlv aOK1OdTE undpßoAtKrl ní£arl. 

4. METpTIaTe Trly anóOTaarl X 11eTa0 TOU ndplßArlµaroç TOU 

aTUnloOAírTrrl gova Kai TOU neplßArl4laToç rrlç avTAfaç oE 
Tpía Orlµdía XprlolµonolWvraç éva KaTÓAArIAo naXú4aETpo, 

ßAÉnE aXr141a 16. 

5. XaAQpd>Ord Ttç ßíó£ç arepéwarlç Kal TPaßrpE TOV KLVrITTIPQ 

ékw KQTÓ 0,7 mm ±0,2 mm OcpíyyovTaç Tlç TpElç pueµtort- 
KÉç ßíöeç XprlatµonotWvraç Trly anóOraorl X wç ava(popá. 

6. lcpATE óAEç -rig (Meg aT£péworlç Kat eAéyTE dáv rl 
anóaraarl X ara Tpía arlµ£ía ava(popáç Efvat fari. 

7.2.5 Púe4llarl Tou óIáKEVOU nTEpwT4ç yla avTAíEç 
Ns öaKTÚAIo oAíaBrlarlç OE krlprj EyKaTáaraarl 

To ÓláKevo rrTEpwTnç 4lnopdí va puO4lloTeí EVW Tl avTAía ßpí- 
aK£TQL aTrl ßáarl arrlpLrlç Kat eíval auvöeöeµévrl aTLç awArlvúr 
oEIS, ßAÉnE ario 18. 

OIQÖIKQOía: 

1. XaAapc'aarE ÓAeç Tlç ßíödç ar£péWOrlç (028). 

2. KAEfore TO óIáKEVO rrrdpwTTlç S ocpíyyovraç Tlç pueµLaTLKéS 

ßíÖEç (074) Oµ01ó410p(pa. Mrly aaKrloETE UnEpßOALKiI ní£arl. 

3. METp1lOTE Kai ar141ELWOTE Tr1V anóOTaaf1 "L" 41ETa0 TOU nepl- 
ßAr14raroS Trlç avTAíaç Kal TOU KQAÚµµaTOç avappócprlarlç 
aTiç pu0µlarlK6ç ßíöeç. Xpf1a141on0UloTE Éva KaráAArlAo 
nQXÚ41ETp0. 

4. XaAap(áarE Tlç puePlarlKÉç ßíöeç (074). 

5. Fcpíï;T£ TLç ßíó£S orepéwarlç (028) oµotóµop(Pa STOL (LUTE 

anóaraarl "L" nou unápXEl arlç puOµLOrLKÉS ßíó£ç va aun- 
ed. KaTá 0,7 mm ±0,2 mm. 

6. DKTd Tlç pue4lLaTLK6ç (Meg Kai avaa(pfkTd Ttç ßíöeç oTE- 
péwOrlç 

7. EAéyTE TrIV anóoTaarl "L" Kal pUeµfare in EK VéoU, Eáv 

XP8laETal. 

88 

7.2.6 PúBNlarl TOU óIÓKEVOU nTEpwT4ç akovlKWV avrAlwv 

To ötáKdvo nT£pwTilç µíaç Kptvoúplaç avTAíaç £ívat 0,8 mm Kat 
óev µnopeí va pueµloref. Eáv TO ötáK£VO TrTepWTrlç µEtwOEí ara 
3 mm rl neptoaórepo, o éAtKaç Kat TO T4lrlµa avappó(prlOrlç 
npÉnet va avrtKaTaaraeoúv wore va El;ao(paAtoreí To apXtKó 
anudo Adtroupyíaç KaBWç Kat rl apX10 anóöoorl. 

7.3 AvTAíES Si, S2, S3 Kal SV 41E aVTIEKprjKTIO 
npoaTaaía 

Ol KLVrlTílpeç 4.1E QVTL8KPrlKTlKrI npOOTaafa nOU ÉXOUV UnOOTEí 
y£vlKrl enlaKeun Kat EnlÓLd'pewarl ar14Aaívovral pe pía nlvaKíÖa 
En1oKEUilç flou napéXEl Tiç aKÓAouOEç nArlpo(popídç: 

mÉpOUV TO aúµßoAo £n1OKEULIç flou EIVQt TO R. 

Ovoµa 11 KaraXwPrlµÉVO eµnopLKó Or41a TOU auvepy£íou 
EnIaKEUilç. 

AplOµóç ava(popóç TOU ouv£pyefou OE OXéorl µe Trly Enl- 
aKEUrI. 

Hµepoµrlvfa y£VLKrIç £nIOKEurlç (1 Enlölópeworlç. 

FE flepbrrworl 41ETay£vé0r£pwv En1oKEuwv, rl UnápXOUaQ nlva- 
Klóa npénEL va avTLKaraoTaOEí anó µía Kalvoúpla EVr14iEpW41éVr1 

nlvaKföa Kat va Karaypa(poúv ot nporlyoúµ£v£ç arlµávaElç. 

To oUVEpyeíO EnIOKEUTIç flpénEl VQ Tripe( apXEIQ TWV yevlK(óV 

EnIOKEUWV Kat EnlólopOwoEwv nou éXOUV npaY4AaTonolrlOEí as 
auvóuaaµó µe Ta apXeía ÓAwv TWV nporlyoúµdvwv yevLKUSv 

EnLOK£uwv KQL EnlólOpewaeWV KaA(óç Kat TWV nLOavwv Tpono- 
noula£wv. Avríypacpa TWV AEnro4lEp6v apXEíwv Tou auvepyeíou 
npÉnEl va Trlpoúvral me) ToV I6I0KTI1Trl TOV XElplOrll 41aí pe 
TO flpWTÓTUnO ntOTOTTOLrITLKó TúnOU TOU EV Aóyw KLVrITTIPQ µe 
aVTLEKPfIKTLKrI npooTaaía. 

7.3.1 KaAwólo KlvrlTlpa 

ria TOV KLVrITLIpa 4lnopoúv va XpT1ol41On0lOúvTQI µóvo KaAWöla, 
Ta oflOfQ EívaL eyKeKpl4léva anó Toy KaraOKEuaOrTl Kai KaráA- 
ArlAa yta Trly eíaoóo KaAwÓíoU wç npoS Trl óláµerpo, TOV apt- 
8116 aKpOÖ8KTWV, Trl 61.QT041T1 TOU QywyOú KM TO UALKÓ 8wp(.rKl- 
orlS. 

7.3.2 Eíaoöoç KaAwöíou 

flpéneL va XprlOLµofloloúvrat EgapTr141ara orunlo8AínTTI Túrtou 
EExd 41óvo Tou aWOTOÚ µdyéeouç aváAoya µe Trl ótáµerpo TOU 

KaAwÖíou. H avTíarolXfl a41avarl TWV ÖIQOTÓOEWV KaAWÓíou 
EívaL Tunwµévrl orrly eíaoóo rl o-rrlv Eíooóo KaAwóíou. AacpaAí- 
OT£ ITV eíaoóo KaAwÖíou oro náVw KanáKL TOU KIVTITTIPa o(píy- 
yovTaç Tlç ßíöeç o4lotóµopcpa µÉXpl flou n eíaoôoç KaAwöfou va 
E(pl.rnTETaI aKplßWç návw OTO (.rV(U Kandla. 

7.3.3 AvraAAaKTIKá 

To KQTEaTpaµµéVa EapTrl4lara TOU KLVrITrlpa, Ónwç TO návw 
KanáKl Kat n eíaoÖoç KaAwóíoU flpéndl Va avrlKaBíoTavral 
návTa one) Kalvoúpla Kat EyKEKpl4léva avraÀÁQKTLKá. Ta EQp- 
TT141ara TOU KIVfITllpa óev npénel va EnlÓlopOwVOVraI 4Ae f1nXQ- 
vlKá µéaa, Va aUyKOAAOÚVTaI K.An. 
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7.4 MoAuQNéveS avrAíeS 

Fr)µeíwan: Eáv µía avrXía ÉX£L Xpnalµonolneeí yta Kánolo 
uypó, TO onoío eíVal enIRXQRÉç yla Tnv uyeía Tl TOLKÓ, n avrÀía 
ea eewpneeí wq µoXuaµévn. 

EÓv nTneeí anó Tnv GRUNDFOS va npayµaronolnOel QépßLç 

as auTT>v Tnv avrXía, n GRUNDFOS npÉTTEL va evnµepweeí 
XEiTTOµEp(óç OXETLKá pe TO QVTXOúµEVO uypó, K.Xn npLV Tnç 
napaöoeeí n ayTXía yta QÉppLç, ÓlQ(pOpETIKá n GRUNDFOS ÉXEI 

TO óLKaíWµa va apvneeí va napaXápeL Tnv avTXía yla aéppLç. 

Ta evóeXóµeva égoöa enlQTpo(príç Tnç avTXíaç papúvouv Toy 
neXáTn. 

f2OTóao, orlotaóTlTTOTe aírnan Yta Qépßlç (avegápTnra am!) TO 

QE nolov µnopeí va unopXneeí) npéneL va neplXaµßáveL 
XErTToµEpeíç nXnpo(popíeç aXETIKá µE TO avTXoúµevo uypó eáv 

9. IlívaKaS súpeanS RAapwv 
flplv EnIXELpIIOETE va öLQYV(íJOETe OnOLQóT1nOTE (3XQßn, ßERQLWeEITE ÓTl ÉXOUV a(palpeeeí OI Qa(páXElEç Tl ÓTl O KEVTpLKóS 

óLQKÓnTnç eíval KXELOTÓç. 

BEßalweelTe, eníonç, 6-Tt öEv Un(.TpXet nepínTWan va QVOíf;El KQTá XáeOç n napOXn nXEKTpLKOII peúµaTOç. 'OXa TQ 

neploTpe(póµeva µépn npénEl va ÉXouv oTaí.AarnaEL va KlvoúvTat. 

n avTXía ÉXEL Xpnalµonotneeí yta uypá nou eívaL £nlpXaprl YLQ 

TIT/ uyeía l'1 TogLKá. ' 

8. DIC1e8an 

H óláeeon Tnç napoúaaç avTXíaç rl ef;apTnµárwv auTrí npén£t 
va yíVEL oÚµ(pWVQ ílE Tlç aKÓXOUeEç yEvlKÉç OönyLEç. 

1. AnEueuVe£íT£ OTnV TOnLKT) ónµáOLQ LöLWTIK11 unnp£Qía 
QuyKévrpwanç anopXilTwv. 

2. Ee nepíTTTwan nou öev unápXel µía TÉTOIa unnp£Qía Quy- 
Kévrpwonç anopXTlTwv Öev µnopeí va ólaXelpLOr£í Ta uXlKá 
nou XpnalµonoloúvraL aE QUTÓ TO npoïóv, napaKaXeíOTe va 
napaó(áoeTe TO npoïóv tl onolaÖnnoT£ £nLKívÓuva uÀLKá 

aUTOÚ OTnv nXnaléorepn ETalpía Tl ouvepyeío GRUNDFOS. 

BAápn Arría Entölópewan 

1. H aVTXIa óev EKKLV£ITaL 11 

OTaµará Xwpíç npo(pav>l 
XóyO, 

a) Aev unápXEl peúµa. EXÉygTE TnV napOXl`j nXEKTpIKOú pEúµaTOç KM TLç 

aacpáXElEç. EKKIVT'KYTE TnV QVTX(Q XELpOKIVnTQ MIL 

EXÉygTE Tri XELTOUpyíQ TOU peXé. 

2. H avTXLa ÖEV EKKI8lTQl ti 
mallard. O níVQKaç 
XElplaµOÚ TOU EXeyKTTi 

UnOóELKVÚEI ÓTL O EKKIVn- 

TTç KLVnTT'ipQ P1 O EOnXI- 
QµÓç npOOTQQLQç ôlaKÓ 
nTOUV. 

a) AeínEl KánOla (páon. EXÉygTE TL'iV napOXn nXEKTpLKOú pEÚµaTOç Kal Ttç 

aQ(páXeLeç. 

b) H avTXía unEp(popT(óenKe arLyµlaía. Eáv n (3X(Vn öev egaXEl(pe£í áµeaa, npoanae>1- 
OTE va evronlaETE Tnv QLTLQ. 

c) H nTepwTl ÉXEI µnXoKapIQT£í anó 
aKaeapaíeç. 

EXÉyf;T8 TnV nTEpWTI KQL KaeapíQTE Tn. 

d) O EKKLVTITT'ç ÖEv ElVal OWOTá pueµlaí.lÉVOç EXÉygTE Kat pueµlaTE TOV ón(.1ç QnaITElTaI 
úµ(pwva 11E TO OVOI.laorlKÓ peúµa. 

e) OI e£pµLKoí óIaKÓTTreç öIéKOLpQV. 

AvenapKilç Lpúgn KLVT1Ttipa. 

A(priaTE TOV KLVnTtipa va Kpu(JQEI. EgaocpaXíaTe . 

EnapKti LVÚkn KQTep(f4)VTaç TnV QvrXla OTO uypó, 
EKÖÓQELç 1 KQL 4. 

f) O ólaKónTnç UypQOíaç OTOV KLVnTT)pQ 

ÖLÉKOLpe. 

AnEUeUVeE(TE OE EOUQLOSOTní.lVO QUVEpy£í0. 

g) To KaXd)ólo KLVnTTjpa eívaL EXaTTwµarLKó. EXÉYgTe np(wra yta onrlKá £µ(paveíç (peopéç. 
AnEUeUVeEITE OE EkOUalOóOTnµÉVO auvEpyeíO. 

h) Auf;oµELráQELç TÓQnç. EXéygTE Tnv TÓ011. H Enlrpenóµevn anÓKXLan eíval 
±5%. 

3. H avi-Ma XELTOUpy£í, 

aXX(ft öev öíVel Tnv 
ovOµQOTIKT'i napoXn. 

a) Aáeoç (popá n£ptorpo(pr>ç. EXÉygTE Tri (popá neploTpo(príç Tnç KW 

evôeXOµÉVWç evaXXákTE òúo (páaelç TOu 

KIVnTTipa. 

b) H nTEpWTT'1 ÖEV ElVal aTaeepa TOnOeETn- 

µévn OTn eéan Trig n éXEI (peapeí. 
EXÉykTE TnV nTEpWTT1 KQL pueµlOTe Tn awará. 

c) H avTXía rí oL QWXnv(óaELç ÉXouv (ppáf;£L 

anó aKaeapoí£ç. 
EXÉygTe TnV aVTXía KM -rig QWXnV(baEtç KQl 

KaeapíQr£ Tlç. 

d) To µavoµerpLKó úLpoç Trig avTXlaç Eíval 
noXú ulpnX(5. 

EXÉygT£ µETp(ilVTQç TnV níEQn KQl EnaVEyKQTa- 

QTT'iOTE TO QwXTIVa KQTÓeXLLpnç 11 TOnOeET110TE 

KalVOúpla aVTXía. 

e) Ot (3aXßí5eç EIVQI KXeLOTéç ti (ppayµÉVeç. 
H ßaXpíöa avrenlorpo(p>>ç öev avoíyet. 

EXéygTe Tn Gem' Tnç ßaXßlöaç KQL Kaeapíore Tn. 

f) Ilapouaía aépa ornv avTXía tj OTO aWXtiva 
avappó(pnQnç. 

Ef;aepwoTe Tnv avTXía KQL TO awXríva avappó(pn- 
anç. Augnor£ Tn aTáeµn ölaKOnllç OTO (ppeáTLO Tj 

TOnOeeTT1QT£ EK VÉOU TO OWXT'jvQ avappó(pnQnç. 

g) To avrXoúµevo uypó éXEL µeyáXn nuKVó- 
TnTa. 

ApaL(boTe TO uypó t> aXXágTE Tr] ölaöLKaaía. 

h) H avTXía öev éXEL auvóeeeí award OTO 

QúOTnµa auróµarnç Oúvöeanç. 
KaTeßáoTe Tr] Oráeµn uypoú OTO (pp£áTLo. Ava- 
QnKwOTE Tnv avTXía Kat TOnoeeTrjOTe Tn gavel OTO 

aúornµa auróµaTnç Qúvöeanç. 

i) OLappon Orlç awXnvwQetç. EXÉyf;Te Tlç awXnvcóaelç yta evöeXóµevn ólappoTj 
Kat aTeyavonolnOTe TLç. 

j) To Oúarnµa Kaeaplaµoú Tou (ppearíou Tnq 

avTXíaç ÉXet ev£pyonolneeí anó anpo- 
QegíQ. 

EXÉygTe Tn Xelroupyla KM £nlÖlope(óOT£ Tn ónwç 
anatreíral. 
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BA6p0 AITÍa EmölópAwan 

4. H QVTAíQ EKKLVE(TQI, QAÀá 

öIaKÓTTr£TaL aµéacuç. 
a) O 8KKLVT1Tflç KtVTiTfipQ öLQKÓTTTEt Aóyw 

cppayNÉVriç avrAíaç. 
EAÉyTE TriV QvrAía kat KQeapí0T8 TTj. 

b) OL eEpµrKOí ÖLQKó1TTEç 6LQKó1TT0UV Aóyw 
UnEpeÉpí..lavariç TOU KLVTjtpQ. 

A(pfiarE Try QvTA(a VQ Kpulí)QEL. AVQTITflaTE TrjV 

arría, ónwç KQL napanáVw. 

C) O ÖLQKónTnç al-dew-1g óEv £ívat awará 
pueµlaí.lÉvOç fi £AQTTWµaTLKóç. 

KaeapíaT£ fi pueµíOTE TO ÖLQKónTn oráeµriç T) 

QVTLKQTQaTT'iaT£ roV. 

5. H avTAía ÓoVElral anó 
KpQÖQapOÚç tl KáVEL 

un£ppOALKó eópußo. 

a) H avrAía Elval µ£pLKCSç cppayµévri anó 
aKQeQpaí£ç. 

EAÉyT£ TnV aVTAíQ KQL KQ6apíaTE Trj. 

b) Aáeoç cpopá n£ptorpo(plç. EAÉyT£ Trt cpopá n£ploTpocp>>ç Kal £vó£Xoµévwç 
£VQAA(gT£'ÖÚO cpáQELç TOU KLVTITTIpa. 

C) H QVTAIQ AELTOUpyEí EKTóç TTjç KQeOpL- 

aµévriç n£ptoX>>ç A£lroupyíaç. 
EAÉykT£ Tlç aUVeT'iKEç AELTOUpyLQç. 

d) H avrAía £ívat £AQTrwµanK>l. EAéyi;T£ rr)v avrAía yta £vö£Xóµ£v£ç cpeopéç. 
EnlaK£U(.laTE TTjV aVTAIQ fi Qn£ueuVe£íTE éva 
£oualoóorriµévo auv£py£ío, £áv Xp£Lg£Tat. 

e) H avrAía ö£v 6/at awará auvö£ö£µévn oro 
oúaTrwta auTóNaTTiç aÚVÖ£aTlç. 

XaµnAcáoTE Tri oráeµri uypoú OTO cpp£árto. 
ByáÀTE Éf;W Tliv avTAía KQl QVQTOnoe£TT']OTE TTj 

OTO aúOTriµa auTóµarriç aúvó£ariç. 

f) H avrAía napoualg£t anriAaíwarí. EAéyT£ Triv avrAía yta µ£pLdi anócpparí Trig 
aVQppó(pTjaTjç Kat KaeQp(aT8 Tn. EAÉyTE TO 

ariµ£ío A£Lroupyíaç KaL pueµíar£ TO aWará. 

g) H ßáari arl'jAriç, TO oúorrTµa auTóµaTnç 
oúvÓ£aríç, O ÓQKTÚALOç arTjplriç Ti OL 

oönyoí ö£v £ívaL aWOrá TOnoe£TnµévoL. 

EAÉykT£ TTjV EyKQTáOTaan Kat a(píkTE TLç ßíö£ç 
ónOU Xp£Lár;£TQL. 

6. NEpwNÉvo fi 
yQAQKTWiIÉVO Aáót. 

a) Olappol'i OTOV Kó.TW µrjXQVLKó OTUnIOeAí- 
TrrT1. 

An£UeUVe£íTE QE ÉVa EOual050TriL.lVO 
aUVEpyEIO. 

7. XaµriAr) aráeNri Aaótoú. a) ALappor) aTOV ávW NriXavLKÓ orunloeAínTri. An£ueuve£íT£ a£ éva £ouatoöoTrlµévo 
ouv£py£ío. 
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6.1 Controle van de draairichting 98 

7. Onderhoud en service 98 
7.1 Controleren en vervangen van de olie 99 
7.2 Inspectie en aanpassingen van de ruimte 

tussen waaier en pomphuis 99 
7.3 Explosie-veilige S1., S2, S3 en SV pompen 101 

7.4 Vervuilde pompen 101 

8. Afvalverwijdering 101 

9. Storingsanalyse tabel 102 

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/België 
geldende voorschriften en regels van goed vakman- 
schap plaats te vinden. 

1. Algemene omschrijving 
Dit boekje bevat instructies voor installatie, bedrijf en onderhoud 
van GRUNDFOS onderwater afvalwaterpompen, type Si, S2, S3, 

SA en SV, welke zijn uitgerust met motoren van 7,5 tot 155 kW. 

Deze instructies bevatten ook specifieke informatie over explosie- 
veilige pompen. 

1.1 Toepassingen 
De S1, S2, S3, SA en SV pompen zijn ontworpen voor het ver- 
pompen van afvalwater voor een groot aantal toepassingen bij 

gemeenten, industrie en huishoudens. 

Afhankelijk van de versie zijn de pompen geschikt voor droge of 
ondergedompelde opstelling. 

Maximale kogeldoorlaat: 145 mm. 

1.1.1 Omgeving met explosiegevaar 

In omgevingen met mogelijk explosiegevaar, moeten explosie- 
veilige S1, S2, S3 en SV pompen worden toegepast. Zie hoofd- 
stukken 1.5.1 Ex certificatie en classificatie en 7.3 Explosie-vei- 
lige S1, S2, S3 en SV pompen. 

Opm.: De bevoegde instanties dienen per geval vast te stellen of 

de explosieclassificatie van de pomp - EEx dl1B T3 of EEx dl1B T4 

- voor de applicatie toereikend is. 

1.2 Bedrijfsomstandigheden 

1.2.1 pH- waarde 

Alle pompen zijn geschikt voor het pompen van vloeistoffen met 
een pH- waarde tussen 4 en 10. 

1.2.2 Mediumtemperatuur 

0 °C tot +40 °C. 

1.2.3 Omgevingstemperatuur 

20 °C tot +40 °C. 

1.2.4 Soortelijke massa en viscositelt van te verpompen 
vloeistof 

Maximale soortelijke massa: 1000 kg /m3. 

Maximale kinematische viscositeit: 1 mm2 /s (1 cSt). 

Opm.: Als er een vloeistof verpompt dient to worden met een ho- 
gere soortelijke massa en /of viscositeit als de waarden die hier - 
boven aangegeven worden, dient men het motorvermogen aan to 
passen. 

1.2.5 Niveau van de vloeistof 

Bij een pomp, die toegepast wordt voor ondergedompelde opstel- 
ling, dient het laagste niveau zich altijd boyen het pomphuis to 
bevinden. 

De pomp moet altijd gevuld zijn met de verpompte 
vloeistof. 

Er moet een extra niveauschakelaar worden geïnstal- 
leerd om er zeker van to zijn dat de pomp wordt ge- 
stopt als de stopniveauschakelaar niet werkt. 

Om een goede koeling van de motoren to garanderen bij bedrijf, 
moet aan de volgende voorwaarden worden voldaan: 

Versie 1 en 4: 
De pomp moet altijd voor 2/3 in de verpompte vloeistof staan. 

Versie 2 en 5: 
Geen speciale eisen (i.v.m. koelmantel). 

Versie 3 en 6: 
Geen speciale eisen (i.v.m. droge opstelling). 

Versie 7: 
Het vloeistofniveau moet minstens 350 mm boyen de pompin- 
laat staan, zie fig. 7. 

1.2.6 Bedrijf 

De pompen zijn ontwikkeld voor continu bedrijf, als er sprake is 

van intermitterend bedrijf dan geldt de onderstaande tabel: 

Motorvermogen Starts per uur 

7,5 - 21,0 kW, 2- en 4 -polig max. 20 

15,0 kW, 12 -polig 
16,0 kW, 6 -polig 
22,0 - 155 kW 

max. 15 

1.2.7 Beschermingsklasse 

IEC IP 68. De pompen zijn gegarandeerd volgens deze bescher- 
mingsklasse tot een diepte van 20 meter, onder normale bedrijfs- 
omstandigheden. 

1.3 Geluidsniveau 
Binnen de grenzen als vermeld in de Richtlijn van de Raad inzake 
de onderlinge aanpassing van de wetgevingen van de Lid -Staten 
betreffende machines (98/97/EG). 
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1.4 Type sleutel 
Alle S1, S2, S3, SA en SV pompen beschreven in deze instructie kunnen we onderscheiden worden door middel van de type sleutel. 
Deze sleutel staat op de orderbevestigingen en op alle bij de pomp geleverde documentatie. De code is opgebouwd uit 14 onderdelen zo- 
als to zien is in onderstaande tabel. 

Niet alle pompen, beschreven in deze instructie, zijn verkrijgbaar in alle mogelijke varianten. De codes die van toepassing zijn staan op 
de typeplaat van de pomp. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Code onderdeel Omschrijving 
1. Pomptype S GRUNDFOS ondergedompelde afvalwaterpompen, type S 

2. Waaier type 1 Eén kanaal 
2 Twee kanalen 
3 Drie kanalen 
V SuperVortex 
A Axiaal 

3. Motor specificatie [ ] Standaard, niet gecertificeerd 
X Explosie -veilig motor 
A In overeenstemming met de ATEX richtlijnen 

4. Motor vermogen Motor vermogen in kW 
5. Aantal motorpolen Toerental bij 

50 Hz 60 Hz 
min -1 min -1 

2 2 -polig 3000 3600 
4 4 -polig 1500 1800 

6 6 -polig 1000 1200 
8 8 -polig 750 900 

10 10 -polig 600 720 
12 12 -polig 500 600 

6. Pomp generatie [ ] Eerste generatie 
A Tweede generatie 
B Derde generatie, enz. 

De generatie code veranderd bij hetzelfde type pompen met hetzelfde motorvermogen, maar met 
een structureel verschil. 

7. Opvoerhoogte [ ] Geen indeling 
E Extra -laag 
L Laag 

M Middelmatig 
H Hoog 

S Super hoog 
8. Opstelling versie 1 Ondergedompelde opstelling met voetbocht -snelkoppeling. 

2 Idem. versie 1. Pomp uitgevoerd met koelmantel. 
3 Verticale droge opstelling op voetstuk. 
4 Ondergedompelde, transportabele opstelling. 
5 Idem. versie 4. Pomp uitgevoerd met koelmantel. 
6 Horizontale droge opstelling op voetstuk en bevestigingsplaat. 
7 Verticale schacht opstelling. 

9. Uitwisselbaarheid De letter (A, B, C...) geeft de uitwisselbaarheid aan, tussen verder identieke pompen. Bij pompen 
zonder of met dezelfde letter kunnen de onderdelen volledig uitgewisseld worden. Raadpleeg 
hier -voor de onderdelen catalogus. 

10. Aantal fasen [ ] Drie fasen 
11. Frequentie 5 50 Hz 

6 60 Hz 

12. Voedingsspanning en 50 Hz 60 Hz 
startwijze 01 400 V, DOL 01 460 V, DOL 

11 400 V, ster -driehoek 11 460 V, ster -driehoek 
02 230 V, DOL 03 500 V, DOL 
12 230 V, ster -driehoek 13 500 V, ster -driehoek 
03 415 V, DOL 05 380 V, DOL 
13 415 V, ster -driehoek 15 380 V, ster -driehoek 
04 500 V, DOL 07 220 V, DOL 
14 500 V, ster -driehoek 17 220 V, ster -driehoek 
06 690 V, DOL 

13. Speciale uitvoering U Flensmaten overeenkomstig ANSI normering 
14. Niet standaard Z Zie orderbevestiging voor meer informatie 

onderdelen 
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1.5 Verklaring typeplaat gegevens 
Alle pompen kunnen onderscheiden worden d.m.v. de typeplaat 
welke gemonteerd is boyen op de motor, zie afb. 1. Als de type - 
plaat verwijderd of beschadigd is, dan kan de pomp herkent wor- 
den aan het serie nummer dat onder de typeplaat is ingeslagen. 

Afb. 1 

1 

2 

3 

5 

7 

9 

10 

13 
14 

16 

18 

CE GRUNCOFOS')< -o 

Type: 
Prod No: 

°C No: Tmax: 
Hmax: Qmax: Us' 

Q 20m IP68 
Motor:- Hz n: min'l V A- 

V Y A 

-Pl: kW P2: kW- 

-Cos <p: Insul.class.F 
-P.C. wt: kg, 

C 
m 
C 
LL 

m 

> 
o 
co 

z 
LL 
C 

-o 

9606695 

4 

6 

8 

11 

12 

15 
17 
19 

Positie Omschrijving 

1 Type aanduiding 

2 SAP code 

3 Serie nummer 

4 Max. vloeistof temperatuur 

5 Max. opvoerhoogte 

6 Max. capaciteit 

7 Max. installatie diepte 

8 Beschermingsklasse 

9 Aantal fasen 

10 Frequentie 

11 Berekent toerental 

12 Spanning /stroom, driehoek aansluiting 

13 Spanning /stroom, ster aansluiting 

14 Opgenomen vermogen 

15 Afgegeven vermogen as 

16 Power factor 

17 Isolatie klasse 

18 Productie code, jaar /week 

19 Gewicht van de pomp 

1.5.1 Ex certificatie en classificatie 

Explosie-veilige pompen worden gekeurd door Baseefa (2001) 
Ltd. in overeenstemming met de belangrijkste gezondheids- en 

veiligheidsregelgeving met betrekking tot het ontwerp en bouw 
van gereedschap welke gebruikt worden in mogelijk explosie ge- 
vaarlijke omgevingen weergegeven in Annex II in de Richtlijnen 
van de raad 94/9/EC (ATEX). 

De gecertificeerde pompen (Ex-pompen) worden geleverd met 
een goedkeuringsplaat gemonteerd naast de typeplaat op een 
zichtbare plaats. 

Afb. 2 laat een goedkeuringsplaat zien voor pompen welke optio- 
neel uitgerust zijn met motoren geschikt voor temperatuursklasse 
T3 en T4. 

Afb. 2 

to 
CE 

GRUNII3FO5' 

CE 1180 £: 112 G 

EEx dIIB T3 

cl1B T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

`O 1ZZ 32581 96496551 O./ 

'O 
CE 

\ GRUnrroFOSN 
CE 1180 Ex 112 G 
EEx dI1B T4 
cl1B T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

Do not open when an explosive 
gas atmosphere is present. 

IZZ325A1 96496550 01 

c 
ll 

> 
o 

4 
z 
LL 

ç 
a, v 
co 

De goedkeuringsplaat geeft de volgende details weer: 

CE CE markering. 

1180 Nummer kwaliteitscertificaat. 

G EU ex-symbool. 

II Gereedschapsklasse (II = geen mijnbouw). 

2 Gereedschapscategorie (hoge beveiliging). 

G Soort explosieve omgeving. 

EEx Motor explosie-veilig overeenkomstig Europeese nor- 
men. 

d Motor explosie-veilig overeenkomstig Europeese nor- 
men. 

IIB Gas groep. 

T3 Maximale oppervlakte temperatuur van de motor 
200 °C. 

T4 Maximale oppervlakte temperatuur van de motor 
135 °C. 

c Constructie veiligheid. 

Baseefa Certificaat nummer. 

No. HA. 

PC Productie code. 

2. Veiligheid 

Alle installatiewerkzaamheden in de put dienen to 
worden uitgevoerd door speciaal daartoe opgeleide 
personen. 

Personen mogen de plaats van de installatie niet Be- 

treden als de explosieve atmosfeer nog aanwezig is. 

Uit veiligheidsoverwegingen, moeten de werkzaamheden in de 

put in de gaten worden gehouden door een persoon buiten de 

put. 

Putten voor ondergedompelde afvalwaterpompen, bevat afvalwa- 
ter, dat giftige en /of ziekteverwekkende stoffen kan bevatten. 
Daarom moeten alle personen, die bij de werzaamheden betrok- 
ken zijn, een beschermende uitrusting en kleding dragen. Houd u 

verder aan alle andere gezondheids- en veiligheidsvoorschriften 
en neem alle plaatselijke bepalingen en wetgeving in acht. 
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3. Transport en opslag 
De pomp wordt of fabriek geleverd in deugdelijke verpakkingen 
het wordt aanbevolen de pomp uit to pakken op het moment dat 
deze ge'installeerd wordt. 

Zorg ervoor dat de pomp niet kan rollen of omvallen. 

Wees er zeker van dat de gebruikte hijsapparatuur voldoet aan 
de geldende eisen en normen, en dat de maximale belasting niet 
wordt overschreden. Het gewicht van de pomp is weergegeven 
op de typeplaat van de pomp. 

Hijs de pomp altijd aan de hijsvoorziening op, 
nimmer aan de voedingskabel of de afvoerleiding. 

Opm.: Verwijder de bescherming van het vrije kabeluiteinde van 
de voedingskabel als deze aangesloten wordt. Het vrije kabeluit- 
einde mag niet bloot gesteld worden aan water of vocht, ook als 
deze afgeschermd is. Als deze opmerkingen niet worden opge- 
volgd, dan kan er schade optreden aan de motor. 

Indien de pomp voor lange tijd wordt opgeslagen, dient to worden 
gezorgd voor bescherming tegen vocht en to lage en hoge tern - 
peraturen. 

Opslagtemperatuur: -30 °C tot +60 °C. 

Na een lange opslagperiode dient de pomp to worden geïnspec- 
teerd alvorens weer in bedrijf to worden gesteld. Zorg ervoor dat 
de pompwaaier vrij kan draaien. Controleer de conditie van de 
asafdichtingen en kabelinvoer. 

4. Installatie 
Breng het los meegeleverde typeplaat in de schakelkast aan. 

Bij installatiewerkzaamheden moeten alle onder hoofdstuk 2. ge- 
noemde veiligheidsmaatregelen in acht worden genomen. 

Steek je handen of gereedschap niet in de pers- en 
zuigaansluiting van de pomp, voordat de voedings- 
spanning is uitgeschakeld of de zekeringen verwijdert 
zijn. Wees er zeker van dat de voedingsspanning niet 
per ongeluk ingeschakeld kan worden. 

Controleer voordat u de pomp gaat installeren het oliepeil in de 
oliekamer, zie paragraaf 7.1 Controleren en vervangen van de 
olle. 

De S1, S2, S3, SA en SV pompen zijn ontwikkeld voor verschil- 
lende opstellingsmogelijkheden. 

Afbeelding 3 tot 7 laten de verschillende opstellingsmogelijkhe- 
den zien. 

Afb. 3 

Versie 1 en 2: 
Ondergedompelde opstelling met 

voetbocht-snelkoppeling 

-9 

o, o, o, o, 
o, o o, o, 00;0,°°0:°00°° o 

Permanente opstelling in de put. De pomp kan makkelijk uit 
en in de put getakeld worden via de geleide buizen. 
Opstellingsversie 2 is versie 1 uitgevoerd met koelmantel. 
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Afb. 4 

Versie 3: 
Verticale droge opstelling op voetstuk 

Permanente opstelling in een pompkelder. De pomp d.m.v. 
flenzen gemonteerd aan de zuig- en persleidingen. 
Pompen met DN 500 of DN 600 flenzen moeten op een ver- 
hoging gemonteerd worden op een betonnen fundatie 
(zie de rechter bovenstaande afbeelding). 

Afb. 5 

Versie 4 en 5: 
Ondergedompelde, transportabele opstelling 

Voor transportabel gebruik of voor tijdelijke opstelling. 
Opstellingsversie 5 is versie 4 uitgevoerd met koelmantel. 

Afb. 6 

Versie 6: 
Horizontale droge opstelling 

op voetstuk en bevestigingsplaat 

°o 00 o-Y- o 0o 0o 00 o 00 
o, op o, o, o0 00 00 00 

Permanente opstelling in een pompkelder. De pomp d.m.v. 
flenzen gemonteerd aan de zuig- en persleidingen. 
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Afb. 7 

Versie 7: 
Verticale schacht opstelling 

Verticale schacht opstelling, in stalen buis of betonnen 
schacht. 

4.1 Ondergedompelde opstelling met voetbocht - 
snelkoppeling 

Pompen die bestemd zijn voor een permanente opstelling, kun- 
nen aan een voetbocht snelkoppeling worden gemonteerd. Bo- 
vendien kunnen deze pompen geheel of gedeeltelijk in de to 
verpompen vloeistof worden geplaatst. 

1. Boor gaten voor de bovenste bevestigingsbeugel van de ge- 
leidebuizen aan de binnenzijde van de put. Bevestig de beu- 
gel met twee schroeven, maar draai deze nog niet vast. 

2. Plaats het voetstuk van het voetbocht -snelkoppeling op de 
bodem van de put. Bij een ongelijke putbodem dient het voet- 
stuk uitgelijnd to worden. Gebruik een schietlood om het voet- 
stuk juist to kunnen positioneren. Zet het vervolgens vast met 
keilbouten. 

3. Monteer de persleiding volgens de algemeen bekende proce- 
dures, zonder de leiding to verdraaien of bloot to stellen aan 
overmatige spanningen. 

4. Steek de geleidebuis in de ringen van het voetstuk en bepaal 
de lengte van de buis ten opzichte van de bovenste bevesti- 
gingsbeugel. 

5. Draai de nog niet vastgedraaide schroeven van de beugel 
weer los. Bevestig de beugel boyen op beide geleidebuizen 
en bevestig de beugel stevig aan de putwand. 

6. Eventueel puin dient uit de put to worden verwijderd, voordat 
u de pomp erin plaatst. 

7. Monteer het geleidestuk aan de pomp. 

8. Schuif vervolgens het geleidestuk van de voetbocht- snelkop- 
peling tussen de geleidebuis en laat de pomp met behulp van 
een ketting in de put zakken. Wanneer de pomp het voetstuk 
met voetbocht -snelkoppeling bereikt, koppelt de pomp zich 
vanzelf. 

9. Hang het uiteinde van de ketting aan een speciale haak, die 
bovenaan de put is bevestigd en zorg ervoor dat de ketting 
niet in contact kan komen met het pomphuis. 

10. Pas de lengte van de motorkabel aan door hem op to rollen 
en to bevestigen aan een beugel boyen in de put. Een kabel 
met de juiste lengte kan niet worden beschadigd als de pomp 
in bedrijf is. Zorg ervoor dat de kabel niet geknikt of afgekneld 
kan worden. 

11. Sluit de motorkabel aan op aanwezige beveiligingen. 

4.2 Droge installatie 
Bij een droge installatie is de pomp in een pompkelder opgesteld. 

De pompmotor is gesloten en waterdicht, zodat beschadiging 
door wateroverlast niet mogelijk is. 

1. Boor bevestigingsgaten in de betonnen vloer /betonnen voet. 

2. Monteer de bevestigingsplaat en het voetstuk aan de pomp. 

3. Zet de pomp vast met keilbouten. 

4. Controleer of de pomp verticaal /horizontaal staat. 

Om onderhoud en reparatiewerkzaamhedenuit to kunnen voeren, 
moeten afsluiters gemonteerd worden, in zowel de zuig- als de 
persleiding. 

5. Monteer leidingwerk en appendages spanningsloos. 

6. Pas de lengte van de motorkabel aan door hem op to rollen en 
to bevestigen aan een beugel boyen in de put. Een kabel met 
de juiste lengte kan niet worden beschadigd als de pomp in 

bedrijf is. Zorg ervoor dat de kabel niet geknikt of afgekneld 
kan worden. 

7. Sluit de motorkabel aan op aanwezige beveiligingen. 

Opm.: Het verdient aanbeveling om in de zuigleiding, tussen af- 
sluiter en pomp, een eccentrisch verloop, met het vlakke gedeelte 
naar boyen, to plaatsen. Hiermee voorkom je het risico van het 
aanzuigen van lucht en het verstoren van het proces, zie afb. 8. 

Afb. 8 

Eccentrisch verloop 

4.3 Ondergedompelde, transportabele opstelling 
1. Monteer de ringstandaard aan de zuigzijde van de pomp. 

2. Monteer een 90° bocht aan de perszijde van de pomp en mon- 
teer hierop een slang of persleiding. 

Wordt er een slang gebruikt, zorg er dan voor dat deze niet knikt 
en dat de binnendiameter van de slang overeenkomt met de 
doorlaat van de persaansluiting. 

3. Laat de pomp in de vloeistof zakken m.b.v. een ketting gemon- 
teerd aan de hijsbeugel. Het is aan te bevelen om de pomp op 
een vlakke en stevige fundatie te plaatsen. 

4. Hang het einde van de ketting op aan een degelijke haak aan 
de bovenkant van de pompput en zorg ervoor dat de ketting 
niet in contact kan komen met het pomphuis. 

5. Pas de lengte van de motorkabel aan door hem op te rollen en 

te bevestigen aan een beugel. Een kabel met de juiste lengte 
kan niet worden beschadigd als de pomp in bedrijf is. Zorg er- 
voor dat de kabel niet geknikt of afgekneld kan worden. 

6. Sluit de motorkabel aan op aanwezige beveiligingen. 
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4.4 Verticale schacht opstelling 
1. Las de ringstandaard geleverd bij de pomp aan de laagste 

opening van de opvoerleiding of bevestig het op de laagste 
opening van de betonnen schacht. 

2. Bevestig de ketting aan de handel. 

3. Wanneer de ringstandaard op de juiste plek is gepositioneerd, 
laat de pomp dan op zijn plek in de pompschacht zakken. 
Wees er zeker van dat de O -ring seal correct gepositioneerd is 
in de groef aan de buitenkant van het pomphuis. Drie geleide 
pinnen in de ringstandaard zullen de pomp in de fuiste positie 
geleiden en voorkomt het draaien van de pomp als deze in be- 
drijf is. 

4. Hang het einde van de ketting op aan een degelijke haak aan 
de bovenkant van de pompput en zorg ervoor dat de ketting 
niet in contact kan komen met het pomphuis. 

5. Pas de lengte van de motorkabel aan door hem op te rollen en 
te bevestigen aan een beugel boyen in de put. Een kabel met 
de fuiste lengte kan niet worden beschadigd als de pomp in 

bedrijf is. Zorg ervoor dat de kabel niet geknikt of afgekneld 
kan worden. 

6. Sluit de motorkabel aan op aanwezige beveiligingen. 

4.5 Niveauregelingen 
Voor S1, S2, S3, SA en SV pompen is als toebehoren een afzon- 
derlijke GRUNDFOS niveauregeling met niveauschakelaars be- 
schikbaar: 

type LC voor eenpomps -installaties en 

type LCD voor tweepomps -installaties. 

Afhankelijk van de toepassing kunnen verschillende niveaurege - 
lingen worden gebruikt. 

De niveauregeling LC is voorzien van 2 of 3 niveauschakelaars; 
2 schakelaars voor het in- en uitschakelen van de pomp. 
De derde niveauschakelaar (optie) is voor hoogwater alarm. 

De niveauregeling LCD is voorzien van 3 of 4 niveauschakelaars; 
een voor stop, twee voor het starten van beide pompen. 
De vierde niveauschakelaar (optie) is voor hoogwater alarm. 

Wanneer de niveauschakelaars worden ge'installeerd, dient u de 
volgende punten in acht to nemen: 

1. Om aanzuigen van lucht en trillingen in ondergedompelde 
pompen to voorkomen dient de stopniveauschakelaar zoda- 
nig to zijn aangebracht, dat de pomp wordt uitgeschakeld, 
voordat het waterpeil onder de bovenzijde van het pomphuis is 

gedaald. 
Voor droge installaties is de regel, dat het laagste stop niveau 
tenminste 20 cm boyen de opening van de zuigleiding wordt 
afgesteld, zie afb. 8. 

2. De startniveauschakelaar dient zodanig to zijn aangebracht 
dat de pomp start bij het gewenste niveau. Het starten van de 
pomp dient echter wel altijd plaats to vinden, voordat het wa- 
terpeil de inlaatbuis van de put heeft bereikt. 

3. Een eventuele hoog -niveau- atarmschakelaar boyen de 
startniveauschakelaar to zijn aangebracht. Het alarm dient 
echter wel altijd to worden gegeven voordat het waterpeil de 
inlaatbuis van de put heeft bereikt. 

Opm.: De pompregeling mag niet in mogelijk explosieve ruimten 
geplaatst worden. 

Pompen geïnstalleerd in mogelijk explosie gevaarlijke 
omgevingen moeten altijd gevuld zijn met de ver- 
pompte vloeistof. 

Er moet een extra niveauschakelaar worden geïnstal- 
leerd om er zeker van to zijn dat de pomp wordt ge- 
stopt als de stopniveauschakelaar niet werkt. 

4.6 Thermo schakelaars 
Er zijn drie schakelaars van bimetaal in de wikkelingen van de 
stator verwerkt, het contact opent bij een te hoge temperatuur, 
bijv. 150 °C. 

De spanning over de thermo schakelaars mag niet hoger dan 
230 VAC zijn. 
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De thermo schakelaars zijn aangesloten via de controlekabel, zie 
paragraaf 5. Elektrische aansluiting, en dienen aangesloten to 
worden op het stuurstroomcircuit van de besturingskast. 

Opm.: De motorbeveiligingschakelaar in de besturingskast moet 
een contact hebben welke de voedingsspanning uitschakeld in 

geval het stuurstroomcircuit door de thermo schakelaars wordt 
aangesproken. 

De installateur /gebruiker moet een automatische 
stroomonderbrekingapparaat installeren voor in het 
geval dat de thermo schakelaars of vochtdetectie 
schakelaars niet werken. 

4.7 Vochtdetectie schakelaars 
Niet explosie-veilige pompen hebben één vochtdetectie scha- 
kelaar, welke in de kamer onder het topdeksel is gemonteerd. 

Explosie-veilige pompen hebben twee vochtdetectie schake- 
laars, welke in de kamer onder het topdeksel zijn gemonteerd. 

De vochtdetectie schakelaar is onomkeerbaar, zodat hij na in- 
schakeling moet worden vervangen. 

De vochtdetectie schakelaars, zijn in serie geschakeld met de 
thermo schakelaars en aangesloten via de controlekabel, zie pa- 
ragraaf 5. Elektrische aansluiting, en dienen aangesloten te wor- 
den op het stuurstroomcircuit van de besturingskast. 

Opm.: De motorbeveiligingschakelaar in de besturingskast moet 
een contact hebben welke de voedingsspanning uitschakeld in 

geval het stuurstroomcircuit door de vochtdetectie schakelaars 
wordt aangesproken. 

4.8 Thermistors 
Thermistors zijn verkrijgbaar als toebehoren. 

De thermistors worden gebruikt voor de bewaking van de lager 
en stator temperatuur in plaats van thermo schakelaars en moe- 
ten aangesloten worden op het thermistor relais in de besturings- 
kast. 

De volgende temperatuurlimieten worden gebruikt: 

90 °C - alarm voor lager temperatuur. 

130 °C - pompstop veroorzaakt door to hoge lager tempe- 
ratuur. 

150 °C - pompstop veroorzaakt door to hoge stator tempe- 
ratuur. 

Bij kamertemperatuur, is de thermistor weerstand ongeveer 
10052. 

Lagertemperatuur bewaking is niet verkrijgbaar bij 
explosie-veilige pompen. 

4.8.1 Controle na installatie van de pomp 

1. Gebruik een multimeter, controleer of de circuit weerstand is 
< 150 S2 / thermistor. 

2. Gebruik een multimeter, controleer of de isolatie tussen het 
circuit en het stator huis boyen de hoogste schaal zit 
(oneindig ao ). 

3. Doe dezelfde meting aan het eind van de voedingskabel. 

4.9 Pt100 temperatuur opnemer 
De Pt100 temperatuur opnemer is verkrijgbaar als accessoire. 

De Pt100 opnemer wordt hoofdzakelijk gebruikt voor de bewaking 
van de lagertemperatuur maar kan ook gebruikt worden in de sta- 
tor. 

De opnemer weerstand is 

100 S2 bij 0°C, 

138,5 S2 bij 100°C en 

ongeveer 108 S2 bij kamertemperatuur. 

De Pt100 is niet verkrijgbaar voor explosie-veilige 
pompen. 
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4.9.1 Controle na installatie van de pomp 

1. Gebruik een multimeter, controleer of de weerstand ongeveer 
108 S1 is bij kamertemperatuur. 

2. Gebruik een multimeter, controleer of de isolatie tussen het 
circuit en het stator huis boyen de hoogste schaal zit 
(oneindig co ). 

3. Doe dezelfde meting aan het eind van de voedingskabel. 

4. Tijdens de controle van de pomp moet de Pt100 aangesloten 
worden op opname -apparatuur. 

4.10 OCT1 water in olie opnemer 
De OCT1 water in olie opnemer is verkrijgbaar als accessoire. 

De opnemer meet de hoeveelheid water in de oliekamer. 

De opnemer bestaat uit een plaatcondensator welke is onderge- 
dompeld in de olie en geeft het signaal voor het elektronische cir- 
cuit (4-20 mA proportioneel stroomsignaal). Sluit de OCT1 opne- 
mer aan zoals weergegeven in afb. 9. 

4.10.1 Plaatsen van de OCT1 opnemer 

De OCT1 opnemer wordt geplaatst in het olie bijvulgat van de 
oliekamer en vervangt hiermee de olieschroef. 

1. Verwijder de olieschroef. 

2. Duw de opnemer door het olie bijvulgat. 

3. Duw de opnemer op de juiste diepte. De opnemer mag geen 
draaiende delen raken, maar moet zo diep zitten dat de opne- 
mer compleet in de olie verdwijnt. De aanbevolen diepte is af- 
hankelijk van het type pomp en is in onderstaande tabel af te 
lezen. 

4. Schroef de bus in het draad van de olieschroef. 

Opm.: Voordat de opnemer weer wordt geplaatst nadat de olie is 

ververst moet deze eerst schoongemaakt worden met alcohol. 

Afb. 9 

L 

OCT1 

1 (+) 

o 
2 (-) 

Om- 

U= 30 VDC max 

R = (U - 9 V)/20 mA max 

l 
Motorvermogen 

Diepte 
L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2-, 4- en 6-polig 

90 

15 kW, 12-polig 
20 - 28 kW, 8-polig 
20 - 50 kW, 4-polig 

110 

22 - 35 kW, 10-polig 
35 - 50 kW, 8-polig 
58 - 155 kW 

140 

Technische specificaties 

Meetbereik 20-100 pF. 

Opnemer waarde in lucht 9 pF. 

Meetbereik voor 
hoeveelheid water 

0-60% overeenkomstig met 
4-20 mA. 

Temperatuurbereik 0-70°C. 

Voedingsspanning 0-30 VDC max. 23 mA. 

Materiaal, 
voedingskabel 

Polyurethane. 

Ex goedkeuringen 

EExialIBT4,Ui=34V,1i= 
100 m, Ci = 220 nF, Li < 1 uH. 
In mogelijk explosieve omgevin- 
gen, moet de opnemer aange- 
sloten worden m.b.v. goedge- 
keurde Exi scheider. 

5. Elektrische aansluiting 
De pomp dient volgens de in Nederland /België algemeen gel - 
dende normen op het elektriciteitsnet to worden aangesloten. 

De bedrijfsspanning en -frequentie staan vermeld op het type - 
plaatje. 

Spanningstolerantie: ±5% van het op het typeplaatje vermelde 
voltage. 

Controleer of de gegevens op het typeplaatje overeenkomen met 
de stroomvoorziening. 

De pomp dient op een externe werkschakelaar to zijn 
aangesloten met minimaal 3 mm tussen de contac- 
ten. 

De pomp moet aangesloten worden op een motorbeveiligings- 
schakelaar. 

Het bedradingsschema voor directe start en ster-driehoek opstar- 
ten worden respectievelijk in afb. 10 en afb. 11 weergegeven. 

P1 en P2 zijn aangesloten in serie op de vochtdetectie en thermo 
schakelaars. 

Afb. 10 

Directe start 

Afb. 11 

Ster -driehoek 
start 

P2 P1 L7 L2 L3 PE 
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De bovenkant van de explosie -veilige pompen in 

droge opstelling zijn uitgerust met een externe aar- 
deklem om een verbinding met de aarde te verzeke- 
ren. De elektrische installatie moet uitgerust zijn met 
een externe verbinding met deze klem en de aarde. 
De aarde draad moet overeenkomstig alle van kracht 
zijnde regelgeving worden aangesloten. 

Diameter van de 
fasedraad (S) van de 

installatie 
[mm2] 

Minimale diameter 
van de aarde draad 

[mmz] 

S <_16 S 

16 <S535 16 

S > 35 0,5 "S, max. 70 

Voor de installatie en de eerste keer inschakelen van 
de pomp, moet de kabelcondities visueel gecontro- 
leerd worden om kortsluiting te voorkomen. 

6. In bedrijf stellen 

Vergewis u ervan dat er geen mensen aan het werk 
zijn aan of bij de pomp, voordat u de pomp handma- 
tig inschakelt of overzet naar automatisch bedrijf. 

Handel als volgt: 

1. Zet de hoofdschakelaar uit en verwijder de zekeringen. 

2. Controleer het oliepeil in de oliekamer. 
Zie hoofdstuk 7.1 Controleren en vervangen van de olle. 

3. Controleer of de waaier vrij kan draaien. 

4. Controleer de instellingen van de niveauschakelaars. 

5. Vergewis u ervan dat de pomp in de vloeistof is ondergedom- 
peld. 
Voor droge installaties moet er vloeistof aanwezig zijn in de 
put. 

Wees er zeker van dat de pomp gevuld is met de ver- 
pompte vloeistof. 

Pompen in een droge installatie moet ontlucht wor- 
den d.m.v. de ontluchtingsplug in het pomphuis. 

6. Open dan de afsluiters (als de pomp daarmee is uitgerust). 

7. Controleer of het systeem met vloeistof gevuld en ontlucht is. 

8. Schakel de pomp in en controleer of er geen abnormale geluid 
of trillingen worden geproduceerd. 

Opm.: In het geval dat de pomp abnormaal trilt of geluid produ- 
ceert of er een ander defect optreedt, dan moet de pomp onmid- 
delijk worden gestopt. Probeer geen nieuwe opstart poging voor- 
dat de oorzaak is vastgesteld on de fout is hersteld. 

9. Na het opstarten van de pomp moet het huidige bedrijfspunt 
zo nauwkeurig mogelijk worden ingesteld, zodat gecontroleerd 
kan worden of de bedrijfscondities zoals ingesteld naar beho- 
ren werkt. 

Opm.: Om de draairichting to controleren kunt u de pomp heel 
even laten draaien zonder dat deze in de vloeistof is onderge- 
dompeld. 

De conditie van de totale installatie dient middels periodieke con - 
trole van de pomp, besturingssysteem en appendages vastge- 
steld to worden. 

6.1 Controle van de draairichting 
Een pijl, die in het pomphuis gegoten is, geeft de correcte draai- 
richting van de waaier aan. Gezien vanaf de zuigzijde van de 
pomp dient de waaier tegen de klok in te draaien. 

Alternatief, bij het starten zal de pomp, gezien vanaf de boven- 
zijde, een reactie tegen de klok in. 
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7. Onderhoud en service 
Voordat er aan de pomp wordt gewerkt, schakel de 
hoofdschakelaar uit en verwijder de zekeringen. 
Wees er zeker van dat de spanning niet kan worden 
ingeschakeld tijdens het werken aan de pomp. 

Service en onderhoud dienen to worden uitgevoerd door speciaal 
daartoe opgeleide personen. 

De onderhouds- on service werkzaamheden aan 
explosie -veilige pompen moeten worden uitgevoerd 
door GRUNDFOS personeel of door GRUNDFOS 
geautoriseerd personeel. 

Voordat service en onderhoud plaatsvinden, dient de pomp zorg- 
vuldig met schoon water to zijn schoongespoeld. De gedemon- 
teerde onderdelen dienen afzonderlijk in schoon water to worden 
schoongespoeld. 

Pompen in normaal bedrijf dienen tenminste een keer paar jaar, 
of na elke 2000 bedrijfsuren geinspecteerd to worden. Inspecteer 
de pomp steeds na 1000 uur of om het half jaar, als de gepompte 
vloeistof modderig of zanderig is. 

De volgende punten moeten gecontroleerd worden: 

Stroomverbruik 
Oliepeil en kwaliteit 
Als de pomp nieuw is of de asafdichtingen vervangen zijn, 
moet het oliepeil na een week in bedrijf gecontroleerd worden. 
Olie, dat water bevat, is grijsachtig wit van kleur duidt op be- 
schadigde asafdichting. De olie moet vervangen worden als 
het water bevat. Zie hoofdstuk 7.1 Controleren en vervangen 
van de olle. 
Opm.: Gebruikte olie dient in overeenstemming met de plaat- 
selijke milieu wetgeving to worden verwijderd. 
De oliekamer bevat afhankelijk van de pompgrootte 1,9 tot 
12,4 liter SAE 10 W 30 motor olie. 

Kabeldoorvoer 
Controleer de kabeldoorvoer op beschadigen en vergewis u 

ervan dat de kabels niet geknikt of afgekneld zijn. 

Waaier speling 
Controleer de waaier speling. Zie paragraaf 7.2 Inspectie en 
aanpassingen van de ruimte tussen waaier en pomphuis. 

Pomponderdelen 
Controleer het pomphuis, waaier en slijtring op eventuele slij- 
tage en vervuiling. Vervang beschadigde onderdelen. 
Kogellagers 
Een draaiende as moet soepel lopen en mag geen overmatig 
geluid produceren. Controleer dit door de as met de hand to 
draaien. Vervang defecte kogellagers. 
In geval van defecte kogellagers of een stecht functionerende 
motor dient de pomp doorgaans grondig to worden nagezien. 
Dit dient door een GRUNDFOS geautoriseerd bedrijf uitge- 
voerd to worden. 

De kogellagers moeten na 25.000 uur in bedrijf 
worden vervangen. 

Opm.: Overmatige vervuiling aan de buitenzijde van de pomp 
dient i.v.m. koeling verwijderd to worden. 
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7.1 Controleren en vervangen van de olie 
De oliekamer heeft twee bouten, A en B, voor het aftappen van 
de olie en het controleren, bijvullen van het oliepijl. Horizontaal 
geinstalleerde pompen (versie 6) hebben een derde bout, voor 
het aftappen van de olie. 

Bij horizontaal geïstalleerde pompen (versie 6), zijn de bouten 
voor de olie altijd geplaatst zoals te zien is in afb. 12. 

Afb. 12 

Bij 8- of 10- polige 22 -50 kW pompen en pompen groter dan 
50 kW, kan de olie vervangen worden als de pomp rechtop staat. 
Bout B wordt gebruikt als indicatie van het oliepeil in de olieka- 
mer, zie afb. 13. 

Afb. 13 

Procedure: 

1. Plaats de pomp in zo'n positie, dat bout A omhoog staat. 

Bij het losdraaien van de bout A, kan er nog druk in 

de oliekamer zijn. Maak bout A niet los voordat de 
druk volledig is verdwenen. 

2. Plaats een schone opvangbak onder de pomp om de afge- 
tapte olie op te vangen. Draai de naar opzij gerichte bout B los 
een bekijk het olie niveau. De hoeveelheid afgetapte olie met 
daarin al dan niet water geeft een indicatie van het lekken van 
de laagste asafdichting, dit kan normaal zijn. 

3. Draai de pomp of verwijder bout C en zorg ervoor dat alle olie 
uit de kamer afgetapt wordt in de opvangbak. Giet een mon- 
ster van de olie in een glazen bak en bekijk de conditie van de 
olie. 
Bij een heldere olie kan de olie hergebruikt worden. 
Ingeval van overmatig veel water in de olie dient de olie verwij- 
derd en vervangen te worden. 
Opm.: Gebruikte olie dient in overeenstemming met de plaat- 
selijke milieu wetgeving te worden verwijderd. 
Een laag olie niveau kan duiden op een detecte bovenste me- 
chanische afdichting. Neem contact op met een geautoriseerd 
service bedrijf voor verdere revisie van de pomp en mogelijke 
reparaties. 

4. Vul de oliekamer met olie door het bovenste gat A totdat het 
oliepeil het niveau van gat B bereikt. Vervang de 0-ringen 
voor nieuwe ringen, schroef de bouten weer in de gaten en 

draai ze goed aan. 

Gebruik viscositeitsklasse SAE 10 W 30. 

ONDINA 917 kan alleen in temperatuurklasse T4 
toepassingen gebruikt worden. 

7.2 Inspectie en aanpassingen van de ruimte tussen 
waaier en pomphuis 

Aanpassingen van de ruimte tussen de waaier en pomphuis 
is alleen relevant voor pompen met kanaalwaaiers (S1, S2 en 
S3 pompen). 

De juiste ruimte tussen waaier en pomphuis is 0,7 mm ±0,2 mm. 
De ruimte moet opnieuw afgesteld worden als deze groter dan 
1,2 mm is geworden. 

De procedure voor de aanpassing van de waaierspeling is ver- 
schillend voor pompen in ondergedompelde opstelling (versie 
1, 2, 4 en 5) en pompen in droge opstelling (versie 3, 6 en 7). 

De verschillende procedures zijn in de volgende hoofdstukken 
beschreven: 

7.2.2 Aanpassing van de ruimte tussen waaier en pomphuis voor 
pompen zonder inlaat kanaal in ondergedompelde opstelling, 

7.2.3 Aanpassing van de ruimte tussen waaier en pomphuis voor 
pompen met inlaat kanaal in ondergedompelde opstelling, 

7.2.4 Aanpassing van de ruimte tussen waaier en pomphuis voor 
pompen zonder geleide ring in droge opstelling, 

7.2.5 Aanpassing van de ruimte tussen waaier en pomphuis voor 
pompen met geleide ring in droge opstelling, 

7.2.6 Afstellen van de vrije ruimte van de waaier van een axiale 
pomp. 

7.2.1 Controle van de ruimte tussen waaier en pomphuls voor 
pompen in ondergedompelde opstelling 

1. Leg de pomp vlak op de werkbank. 

2. Zoek de zes bevestigingsbouten om het pomphuis aan de mo- 
tor te bevestigen en de drie afstelbouten, zie afb. 14. 

3. Controleer de afstand tussen de waaier en het pomphuis 
rondom de gehele pomp met behulp van een voelerplaatje. 

4. Draai de waaier met de hand en conroleer hem op verschil- 
lende punten, zie afb: 15. 

Afb. 14 

e 
Afb. 15 

Afstel- 
bout 

Bevestigings- 
bouten 

Als de waaierruimte moet worden bijgesteld, moet een van de on- 
derstaande procedures worden gevolgd. 
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7.2.2 Aanpassing van de ruimte tussen waaier en pomphuis 
voor pompen zonder inlaat kanaal in ondergedompelde 
opstelling 

Procedure: 

1. Draai alle bevestigings- en afstelbouten tussen pomphuis en 

motor enigszins los. 

2. Tik met een rubberen hamer op het pomphuis om de verbin- 
ding tussen pomphuis en motor los te krijgen. 

3. Verklein de ruimte tussen waaier en pomphuis door drie be- 
vestigingsbouten vast te draaien totdat de waaier het pomp- 
huis raakt. Draai de bouten niet te strak aan. 

4. Draai de drie bevestigingsbouten losser en stel met de afstel- 
bouten de vrije ruimte tussen de waaier en het pomphuis op 

ongeveer 0,7 mm met een afwijking van ±0,2 mm af, zie afb. 
16. Controleer of de ruimte gelijk is rondom de gehele zuigo- 
pening. 

Afb. 16 

5. Draai alle bevestigingsbouten aan en controleer of de ruimte 
tussen waaier en pomphuis nog steeds gelijk is rondom de ge- 
hele zuigopening. 

7.2.3 Aanpassing van de ruimte tussen waaier en pomphuis 
voor pompen met inlaat kanaal in ondergedompelde op- 
stelling 

Procedure: 

1. Draai alle bevestigings- en afstelbouten tussen pomphuis en 
motor enigszins los. 

2. Tik met een rubberen hamer op het pomphuis om de verbin- 
ding tussen pomphuis en motor los te krijgen. 

3. Verklein de ruimte tussen waaier en pomphuis door drie be- 
vestigingsbouten vast te draaien totdat de waaier het inlaat 
kanaal raakt. Draai de bouten niet te strak aan. 

4. Draai de drie bevestigingsbouten losser en stel met de afstel- 
bouten de vrije ruimte tussen de waaier en het pomphuis op 
ongeveer 0,7 mm met een afwijking van ±0,2 mm af, zie afb. 
17. Controleer of de ruimte gelijk is rondom de gehele zuigo- 
pening. 

Afb. 17 

5. Draai alle bevestigingsbouten aan en controleer of de ruimte 
tussen waaier en pomphuis nog steeds gelijk is rondom de ge- 
hele zuigopening. 
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7.2.4 Aanpassing van de ruimte tussen waaier en pomphuis 
voor pompen zonder geleide ring in droge opstelling 

De ruimte tussen de waaier en pomphuis kan afgesteld worden 
terwijl de pomp op het voetstuk staat en aangesloten is op het lei- 
dingwerk, zie afb. 16. 

Procedure: 

1. Draai alle bevestigings- en afstelbouten tussen pomphuis en 
motor enigszins los. 

2. Tik met een rubberen hamer op het pomphuis om de verbin- 
ding tussen pomphuis en motor los te krijgen. 

3. Verklein de ruimte tussen waaier en pomphuis door drie be- 
vestigingsbouten vast te draaien totdat de waaier het pomp- 
huis raakt. Draai de bouten niet te strak aan. 

4. Meet de afstand X tussen de asafdichtingsruimte en het 
pomphuis op drie punten en met behulp van een voelerplaatje, 
zie afb. 16. 

5. Draai de drie bevestigingsbouten losser en stel met de afstel- 
bouten de vrije ruimte tussen de waaier en het pomphuis op 

ongeveer 0,7 mm met een afwijking van ±0,2 mm af en ge- 
bruik de afstand X als referentie. 

6. Draai alle bevestigingsbouten aan en controleer of de ruimte X 

op de drie referentie punten nog steeds gelijk is. 

7.2.5 Aanpassing van de ruimte tussen waaier en pomphuis 
voor pompen met geleide ring in droge opstelling 

De ruimte tussen de waaier en pomphuis kan afgesteld worden 
terwijl de pomp op het voetstuk staat en aangesloten is op het lei- 
dingwerk, zie afb. 18. 

Procedure: 

1. Draai alle bevestigingsbouten (028) enigszins los. 

2. Verklein de vrije ruimte (S) van de waaier door de afstelbouten 
(074) gelijkmatig vast te draaien. Draai de bouten niet te strak 
aan. 

3. Meet en noteer de afstand "L" tussen pomphuis en zuiginlaat 
ter hoogte van de afstelbouten. Gebruik een voelerplaatje. 

4. Draai de afstelbouten (074) losser. 

5. Draai de bevestigingsbouten (028) gelijkmatig vast tot dat de 
afstand "L" ter hoogte van de afstelbouten vergroot is tot 
0,7 mm met een afwijking van ±0,2 mm. 

6. Draai de afstelbouten vast en controleer tevens de bevesti- 
gingsbouten. 

7. Controleer de afstand "L" en indien nodig opnieuw afstellen. 

Afb. 18 

7.2.6 Afstellen van de vrije ruimte van de waaier van een 
axiale pomp 

De vrije waaier ruimte voor nieuwe pompen is 0,8 mm en kan niet 
versteld worden. Als de vrije ruimte van de waaier 3 mm of groter 
is, dan moet de waaier en het zuiggedeelte vervangen worden 
om het orginele werkpunt en efficiëntie to garanderen. 
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7.3 Explosie -veilige S1, S2, S3 en SV pompen 

Gereviseerde en gerepareerde explosie -veilige Motoren zijn 
voorzien van een reparatie plaat met daarop de onderstaande in- 
formatie: 

Het reparatie symbool R. 

Naam of registratie nummer van het reparatie bedrijf. 

Referentienummer van de reparatie werkbon. 

Datum van de revisie of reparatie. 

Bij opvolgende reparaties, wordt de huidige plaat vervangen door 
een nieuwe plaat en worden de gegevens van eerdere repara- 
tie(s) genoteerd. 

Het reparatie bedrijf dient een dossier aan to maken waar alle ge- 
gevens van revisies en reparaties verzameld worden. Kopien van 
de werkbonnen zullen ook aan de eigenaar of operator verstrekt 
moeten worden, in combinatie met een origineel type certificaat 
van de explosie -veilige motor. 

7.3.1 Motorkabel 

Alleen motorkabels die zijn goedgekeurd door de fabriekant en 
geschikt zijn voor de kabelinvoer, denk aan diameter, aantal 
aders en isolatie materiaal, mogen toegepast worden. 

7.3.2 Kabel doorvoer 
Alleen EExd goedgekeurde delen van kabeldoorvoeren, corres- 
ponderend met de kabeldiameter. De corresponderende kabelaf- 
metingen zijn op de inlaat- of de kabel doorvoer geslagen. 

Bevestig de kabel doorvoer aan de motordeksel door de bouten 
gelijkmatig vast to draaien totdat de kabel doorvoer plat op de 
motordeksel aansluit. 

7.3.3 Reserve onderdelen 

Beschadigde motor onderdelen als motordeksel en kabel door - 
voer moeten altijd vervangen worden door nieuwe en goedge- 
keurde onderdelen. Motor onderdelen mogen nooit gereviseerd 
worden. 

7.4 Vervuilde pompen 
Opm.: Als een pomp gebruikt is in een vloeistof welke schadelijk 
is voor de gezondheid of het milieu, dan moet de pomp geklassifi- 
ceerd worden als vervuild. 

Als GRUNDFOS wordt verzocht een pomp to onderhouden, zal 
GRUNDFOS ge'informeerd moeten worden over de details van de 

verpompte vloeistof enz. voordat de pomp opgestuurd wordt voor 
onderhoud. Anders zal GRUNDFOS kunnen weigeren om de 
pomp in onderhoud to nemen. 

Mogelijke kosten, voor het versturen van de pomp, zijn voor reke- 
ning van de klant. 

Let op, van elke to onderhouden toepassing (onafhankelijk van 
.het fabrikaat) moeten gegevens beschikbaar zijn van de ver- 
pompte vloeistof als deze vloeistof schadelijk is voor de gezond- 
heid of het milieu. 

8. Afvalverwijdering 
Voor verwijdering van dit product of onderdelen daarvan geldt het 
volgende: 

1. Maak gebruik van de plaatselijke reinigingsdienst. 

2. Indien geen reinigingsdienst aanwezig is, of wanneer de reini- 
gingsdienst de in dit product gebruikte materialen niet kan ver - 
werken, kunt u het product afleveren bij uw dichtstbijzijnde 
vestiging of servicewerkplaats van GRUNDFOS. 

o 
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9. Storingsanalyse tabel 

Voordat een poging wordt gedaan om een storing te analyseren, dient de voedingsspanning te worden uitgeschakeld en de 

zekeringen te worden verwijderd. Wees er zeker van dat de spanning niet kan worden ingeschakeld tijdens het werken aan 

de pomp. Er mogen geen onderdelen meer draaien. 

De veiligheidsinstructies in hoofdstuk 2. Veiligheid moeten gelezen en bestudeerd zijn. 

Storing Oorzaak Oplossing 

1. De pomp schakelt niet 
in of uit zonder zicht- 
bare oorzaak. 

a) Geen voedingsspanning. Controleer de voedingsspanning en zekeringen. Start de 

pomp handmatig en controleer de werking van de scha- 
kelapperatuur. 

2. De pomp schakelt niet 
in of uit. Op het bedie- 
ningspaneel van de be- 
sturing wordt weergege- 
ven dat de motor star- 
terbeveiliging of een an- 
dere beveiliging inge- 
schakeld is. 

a) Er mist een fase. Controleer de voedingsspanning en de zekeringen. 

b) Pomp momenteel overbelast. Zoek de oorzaak van de storing als deze niet automa- 
tisch herstelt. 

c) Waaier geblokkeerd door vuil. Controleer de waaier en indien nodig maak deze schoon. 

d) Motorbeveiligingsschakelaar niet juist in- 

gesteld. 
Controleer en stel de nominale stroomsterkte af. 

e) Thermo schakelaars aangesproken. Laat de motor afkoelen. Verzeker de pomp van vol- 
doende koeling. Controleer mediumtemperatuur. 

f) Vochtschakelaar is ingeschakeld. Neem contact op met een een geautoriseerd service be- 
drijf. 

g) Motorkabel is defect. Controleer op zichtbare beschadegingen. Neem contact 
op met een een geautoriseerd service bedrijf. 

h) Varierende voedingsspanning. Controleer de spanning. De toelaatbare afwijking is ±5%. 

3. Pomp is in bedrijf maar 
haalt de berekende flow 
niet. 

a) Verkeerde draairichting. Controleer de draairichting. 

b) Waaier los of versleten. Controleer de waaier en de waaierspeling. 

c) Pomp of leidingwerk geblokkeerd door 
vuil. 

Controleer de pomp en het leidingwerk en indien nodig 
maak deze schoon. 

d) Kleppen gesloten of geblokkeerd. Controleer de werking van de kleppen. 

e) Lucht in de pomp of zuigleiding. Ontlucht de pomp en de zuigleiding. 

f) Viscositeit te verpompen vloeistof is te 
hoog. 

Raadpleeg leverancier van de pomp. 

g) Pomp niet goed aangesloten op de 
voetbocht-snelkoppeling. 

Verlaag het vloeistof niveau in de put en sluit de pomp 
opnieuw aan op de voetbocht-snelkoppeling. 

h) Lekken in leidingwerk. Controleer het leidingwerk op lekkage. 

i) Spoelklep schakelt onregelmatig in. Controleer de werking. 

4. Pomp schakelt in, maar 
schakelt onmiddelijk uit. 

a) Geblokkeerde pomp veroorzaakt overbe- 
lasting van de motorbeveiligingsschake- 
laar. 

Controleer waaier en pomphuis. 

b) Thermo schakelaars ingeschakeld door 
oververhitte motor. 

Laat de motor afkoelen en zoek naar de oorzaak zoals 
beschreven bij 2e. 

c) Niveauschakelaar verkeerd afgesteld of 
defect. 

Controleer de werking van de niveauschakeling. 

5. Pomp trilt of maakt 
overmatig geluid. 

a) Pomp gedeeltelijk verstopt door vervui- 
ling. 

Controleer waaier en pomphuis. 

b) Verkeerde draairichting. Controleer de draairichting. 

c) Pomp draait buiten zijn aangegeven 
werkgebied. 

Controleer persdruk en opgenomen stroom. 

d) Pomp defect. Controleer op beschadiging van de pomp. Indien nodig 
neem contact op met een geautoriseerd service bedrijf. 

e) Pomp niet goed aangesloten op de voet- 
bocht-snelkoppeling. 

Verlaag het vloeistof niveau in de put en sluit de pomp 
opnieuw aan op de voetbocht-snelkoppeling. 

f) Pomp caviteert. Controleer de zuig aansluiting op vervuiling, indien nodig 
maak deze schoon. Controleer het bedrijfspunt. 

g) Voetstuk, snelkoppeling, ringstandaard 
en geleide rails niet correct ge'installeerd. 

Controleer de installatie en draai waar nodig de bouten 
vast. 

6. Olie waterig of vervuild. a) Laagste mechanische asafdichting lekt. Neem contact op met een geautoriseerd service bedrijf. 

7. Laag oliepeil. a) Bovenste mechanische asafdichting lekt. Neem contact op met een geautoriseerd service bedrijf. 
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Läs noggrant igenom denna monterings- och 
driftsinstruktion innan installation av pumpen päbör- 
jas. I övrigt skall installation och drift ske enligt lokala 
bestämmelser och gängse praxis. 

1. Allmänt 
Den här instruktionen innehfiller anvisningar för installation, drift 
och underhäll av dränkbara avloppsvattenpumpar frän GRUND- 
FOS, modeller S1, S2, S3, SA och SV, försedda med motorer pá 
7,5 till 155 kW. 

Instruktionenen innehäller ocksä särskilda anvisningar för de ex- 
plosionsskyddade pumparna. 

1.1 Användning 
Modellerna S1, S2, S3, SA och SV är lämpade för pumpning av 
avloppsvatten inom en mängd kommunala, privata och industri- 
ella tillämpningar. 

Beroende pä version kan pumparna installeras under den pum- 
pade vätskans yta eller torrt. 

Max. partikelstorlek: 145 mm. 

1.1.1 Omgivningar med explosionsrisk 
I omgivningar där explosionsrisk föreligger skall explosionsskydd- 
ade S1-, S2-, S3- och SV-pumpar användas, se avsnitten 
1.5.1 Ex-certifiering- och klassificering och 7.3 Explosions- 
skyddade Si-, S2-, S3- och SV-pumpar. 

OBS: Pumpens explosionsklassificering är EEx dl1B T3 eller EEx 
dl1B T4. Installationen skall i varje enskilt fall godkännas av de lo- 
kala brandmyndigheterna. 

1.2 Driftförhällanden 

1.2.1 pH -värde 

Samtliga pumpar kan användas för vätskor med ett pH -värde i 

intervallet 4 till 10. 

1.2.2 Vätsketemperatur 

0 °C till 40 °C. 

1.2.3 Omgivningstemperatur 

-20 °C till 40 °C. 

1.2.4 Den pumpade vätskans densitet och viskositet 
Max. densitet: 1000 kg /m3. 

Maximal kinematisk viskositet: 1 mm2 /s (1 cSt). 

OBS: Vid pumpning av vätskor med högre densitet och /eller kine- 
matisk viskositet än som anges ovan, mäste man använda moto - 
rer med motsvarande större uteffekt. 

1.2.5 Pumpvätskans nivâ 

Lägsta stoppnivä vid dränkbar installation skall alltid vara över 
pumphuset. 

Pumpen mäste alltid fyllas med den vätska som skall 
A pumpas. 

En extra nivävippa mäste monteras för att säkerställa 
att pumpen stoppar om stoppvippan inte fungerar. 

För att säkerställa korrekt kylning av motorn under drift, skall föl- 
jande minimikrav uppfyllas: 

Version 1 och 4: 
Pumpen skall alltid täckas av den pumpade vätskan till mitten 
av motorn. 

Version 2 och 5: 
Pumphuset skall alltid täckas av den pumpade vätskan. 

Version 3 och 6: 
Inga särskilda kray. 

Version 7: 
Vätskans nivä skall vara minst 350 mm över pumpens inlopp, 
se fig. 7. 

1.2.6 Driftform 
Pumparna är konstruerade för kontinuerlig drift eller för intermit- 
tent drift med högsta antal starter och stopp per timme enligt ta- 
bellen nedan: 

Motorstorlek Antal starter per timme 

7,5 - 21,0 kW, 2- och 4 -polig 20 

15,0 kW, 12 -polig 
16,0 kW, 6 -polig 
22,0 - 155 kW 

15 

1.2.7 Kapslingsklass 

IEC IP 68. 

1.3 Ljudtrycksnivä 
Pumpens Ijudtrycksnivä ligger under de gränsvärden som anges i 

Europarädets direktiv 98/37/EC (maskindirektivet). 
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1.4 Typnyckel 
Alla 51-, S2-, S3-, SA- och SV-pumpar som beskrivs i denna instruktion identifieras av typbeteckningen som anges i beställningsbekräf- 
telsen och övrig dokumentation som levereras tillsammans med pumpen. Beteckningen bestär av 14 poster enligt tabellen nedan. 

Observera att de pumptyper som beskrivs i denna instruktion inte nödvändigtvis finns tillgängliga i alla varianter. De skuggade beteck- 
ningsposterna finns angivna pa pumpens typskylt. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Betecknungspost Beskrivning 

1. Pümptyp S GRUNDFOS dränkbara avloppsvattenpumpar, typ S 

2. Pumphjulstyp 1 Enkel kanal 

2 Tva kanaler 

3 Tre kanaler 
V SuperVortex 
A Axiell 

3. Motorspecifikation [ ] Standard, inte certifierad 
X Explosionsskyddad motor 
A I enlighet med ATEX-direktivet 

4. Motoreffekt Motoreffekt i kW 

5. Polantal i motor Motorvarvtal vid 

50Hz 60Hz 
min min t 

o 

2 2-polig 3000 3600 
4 4-polig 1500 1800 

6 6-polig 1000 1200 

8 8-polig 750 900 

10 10-polig 600 720 

`" 12 12-polig 500 600 

6. Pumpgeneration . [ ] 1:a generationen 
A 2:a generationen 
B 3:e generationen, etc. 

Generationsbeteckningen särskiljer mellan pumpar som är strukturellt olika men har samma 
märkeffekt 

7. Uppfordringshöjd [ ] Ingen klassificering 
E Extra läg 

L Lag 

M Medel 
H Hög 

S Extra hög 

8. Installationsversion 1 Dränkbar installation med automatisk kopplingsfot 
2 Dränkbar installation med automatisk kopplingsfot. Pump med kylmantel. 

3 Vertikal torruppställd installation med basstativ. Pump med kylmantel. 
4 Dränkbar installation, transportabel 
5 Dränkbar installation, transportabel. Pump med kylmantel. 

6 Horisontell torruppställd installation med basstativ och konsol. Pump med kylmantel. 

7 Vertikal pelarinstallation 
9. Utbytbarhet Bokstaven (A, B, C...) anger utbytbarheten av delar mellan pumpar som i övrigt är identiska. 

Pumpar utan bokstav eller med samma bokstav har full utbytbarhet av delar, och samma reserv- 
delskatalog används för dessa. 

10. Antal faser [ ] .. Trefas 

11. Frekvens 5 50 Hz 

6 60 Hz 

12. Spanning och start 50 Hz 60 Hz 

01 400 V, direktstart 01 460 V, direktstart 
. 11 400 V, stjärn/triangel 11 460 V, stjärn/triangel 

02 230 V, direktstart 03 500 V, direktstart 
12 230 V, stjärn/triangel 13 500 V, stjärn/triangel 
03 415 V, direktstart 05 380 V, direktstart 
13 415 V, stjärn/triangel 15 380 V, stjärn/triangel 
04 500 V, direktstart 07 220 V, direktstart 
14 500 V, stjärn/triangel 17 220 V, stjärn/triangel 
06 690 V, direktstart 

13. Specialutrustning U Flänsar med dimensioner enligt ANSI 
14. Ei standarddelar Z Mer information finns i beställningsbekräftelsen. 
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1.5 Typskylt 
Alla pumpar kan identifieras via typskylten pa motorkapan, se 
fig. 1. Om typskylten saknas eller är skadad, kan pumpen identi- 
fieras via serienumret som har stansats in under typskylten. 

Fig. 1 

1 
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Hmax: ()max: Ils 
V 20m IP68 
Motor: Hz n: min-'- V 0 A 

V Y A 

-Pl: kW P2: kW- 

-COS (,0: Insul.class.F 
-P.C. wt: kg 

C 
LL 

N c 
E 
m > 
o 

z 
LL 
C 

9606695 0 

4 

6 

8 

11 

12 

15 
17 
19 

Pos. Beskrivning 

1 Typbeteckning 

2 SAP -kod 

3 Serienummer 

4 Max. vätsketemperatur 

5 Max. tryck 

6 Max. flöde 

7 Max. installationsdjup 

8 Kapslingsklass 

9 Antal faser 

10 Frekvens 

11 Märkvarvtal 

12 Spänning /ström, deltakoppling 

13 Spänning /ström, stjärnkoppling 

14 Effektförbrukning 

15 Axeleffekt 

16 Effektfaktor 

17 Isolationsklass 

18 Tillverkningsnummer, ar /vecka 

19 Pumpens vikt 

1.5.1 Ex-certifiering- och kiassificering 

Explosionsskyddade pumpar är godkända av Baseefa (2001) Ltd. 
i enlighet med gällande hälso- och säkerhetskrav rörande design 
och konstruktion av utrustning avsedd för användning i potentiellt 
explosiv miljö i bilaga II till radets direktiv 94/9/EG (ATEX). 

Explosionsskyddade pumpar (Ex-pumpar) levereras med god- 
kännandemärkning väl synlig invid typskylten. 

Figur 2 visar godkännandemärkning för pumpar försedda med 
motorer godkända enligt temperaturklass T3 eller T4 (tillval). 

Fig. 2 

CE 
GRUNOFOS i O\ 

CE1180® 112G 

EEx dl1B T3 
cIIB T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

`O IZZ 32591 96496551 O, 

GRUNOFOS I \ 
CECE1180fX 112G 

EEx dIIB T4 
cIIB T4 

Baseefa 
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No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

C 
A ç 
LL 

`0 

o 
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z 
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Do not open when an explosive 
gas atmosphere is present. 

pI ZZ 32561 96496550 O/ 

Godkännandeskylten innehaller följande information: 

CE 

1180 

® 
I I 

2 

G 

EEx 

d 

IIB 

T3 

T4 

c 

Baseefa 

No. 

PC 

CE-märkning. 

Nummer för anmalt organ avseende kvalitetssäkring. 

EU ex-symbol. 

Utrustningsgrupp (II = inte gruvdrift). 

Utrustningskategori (högt skydd). 

Typ av explosiv miljö. 

Motorn är explosionsskyddad enligt europeisk stan- 
dard. 

Motorn klarar explosionstryck. 

Gasgrupp. 

Max. yttemperatur pa motorn är 200°C. 

Max. yttemperatur pa motorn är 135°C. 

Konstruktionssäkerhet. 

Certifikatnummer. 

HA. 

Tillverkningsnummer. 

2. Säkerhet 

Pumpinstallation i brunnar far endast utföras av har- 
t& utbildade personer. 

Ingen person far vistas i installationsomradet vid 
förekomst av explosiv gas. 

Av säkerhetsskäl skall allt arbete som utförs i brunnar övervakas 
av en person utanför pumpbrunnen. 

Brunnar för dränkbara avloppsvattenpumpar innehaller avlopps- 
vatten med giftiga och/eller sjukdomsframkallande ämnen. Därför 
mäste alla inblandade personer bära lämplig skyddsutrustning 
och klädsel, och vid arbete vid eller i närheten av pumpen skall 
alltid gällande hygienföreskrifter strängt iakttas. 
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3. Transport och förvaring 
Pumpen levereras i ett kraftigt emballage som ej bör avlägsnas 
förrän pumpen skall installeras. 

Se till att pumpen inte kan ruila eller välta. 

All lyftutrustning maste ha rätt klassificering och skall kontrolleras 
med avseende pa skador innan försök att lyfta pumpen görs. Lyft- 
utrustningens klassificering far under inga omständigheter över- 
skridas. Pumpvikten anges pa pumpens typskylt. 

Lyft alltid pumpen i lyfthandtaget eller med gaffel- 
truck, aldrig i motorkabeln eller slangen/röret. 

OBS: Avlägsna inte skyddet fran matarkabelns fria ände förrän 
de elektriska anslutningarna skall göras. Den fria kabeländen far 
aldrig utsättas för fukt eller vatten, vare sig den är skyddad eller 
ej. Om detta inte iakttas kan motorn skadas. 

Under längre förvaringsperioder skall pumpen skyddas mot fukt 
och värme. 

Förvaringstemperatur: -30 °C till 60 °C. 

Efter längre stillestandsperioder bör pumpen ses över innan den 
tas i drift. Kontrollera att pumphjulet kan dras runt. Var speciellt 
uppmärksam pa axeltätningarnas och kabelgenomföringarnas 
beskaffenhet. 

4. Installation 
Den extra typskylt som medföljer pumpen monteras pa installa- 
tionsplatsen. 

Alla säkerhetsföreskrifter skall beaktas pa installationsplatsen, 
t.ex. användning av blasmaskirier för friskluftstillförsel till brun- 
nen. 

För inte in händer eller nagot verktyg i in- eller ut- 
loppsporten när pumpen har anslutits till elförsörj- 
ningen, savida inte pumpen har kopplats fran med 
huvudbrytaren eller genom att säkringarna avlägs- 
nats. Se till att inte elförsörjningen kan s'As pa oav- 
siktligt. 

Kontrollera oljenivan i oljekammaren före installationen, se av- 
snitt 7.1 Kontroll och byte ay olja. 

Pumpmodellerna S1, S2, S3, SA och SV är konstruerade för flera 
olika installationsversioner. 

I figurerna 3 till 7 visas de möjliga installationsversionerna. 

Fig. 3 

Version 1 och 2: 
Dränkbar installation med automatisk kopplingsfot 

O. O. o, o, o, o, o, O. o, 
O. o o, o, O. o, o, o, 

Permanent installation i brunn. Pumpen kan enkelt lyftas 
upp fran och sänkas ner i brunnen med styrskenorna. 
Vätskenivan kan vara lägre för version 2 än för version 1. 

106 

Fig. 4 

Version 3: 
Vertikal torruppställd installation 

med basstativ 

Permanent installation i pumprum. Pumpen är fastskruvad 
pa in- och utloppsrören med hjälp av flänsanslutning. Pum- 
par med fläns DN 500 eller DN 600 skall installeras pa be- 
tongfundament (se figuren till höger ovan). 

Fig. 5 

Version 4 och 5: 
Dränkbar installation, transportabel 

För transportabel användning i brunn eller tillfällig installa- 
tion. 
Vätskenivan kan vara lägre för version 5 an för version 4. 

Fig. 6 

Version 6: 
Horisontell torruppställd installation 

med basstativ och konsol 

o, o, o,-e- o o, o, ° o, o, o, 
o, o, .o, o, o, o, o, o, 

Permanent installation i pumprum. Pumpen är fastskruvad 
pa in- och utloppsrören med hjälp av flänsanslutning. 

Co 

ó 
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SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 114 of 378



Fig. 7 

Version 7: 
Vertikal pelarinstallation 

Vertikal pelarinstallation i stälrör eller betongschakt. 

4.1 Dränkbar installation med automatisk kopplingsfot 
Pumpar i stationära installationer kan installeras pä en stationär 
kopplingsfot med automatisk anslutning och användas helt eller 
delvis nedsänkta i pumpvätskan. 

1. Borra monteringshäl för styrskenornas beslag pá brunnens 
insida och fast beslaget provisoriskt med tvä skruvar. 

2. Placera kopplingsfotens nedersta del pä brunnens botten. An- 
vänd lod för att hitta rätt läge. Fast kopplingsfoten med expan- 
sionsbultar. Om brunnens botten är ojämn, skall kopplingsfo- 
ten pallas under sä att den är vägrät vid fastdragningen. 

3. Montera utloppsröret i enlighet med allmän praxis sä att det 
inte utsätts för vrid- eller dragpäkänningar. 

4. Placera styrskenorna i ringarna i kopplingsfotens nedersta del 
och avpassa skenornas längd exakt till det övre beslaget. 

5. Skruva loss det provisoriskt fästa beslaget. Placera expan- 
sionsstyrbultarna i styrskenorna. Dra fast beslaget pä brun- 
nens insida. Dra At expansionsbultarna. 

6. Avlägsna sten, skräp och liknande frän brunnen innan pum- 
pen sänks ner. 

7. Montera "styrklon" pä pumpen. 

8. För in "styrklon" mellan styrskenorna och sank ner pumpen i 

brunnen med hjälp av en kätting, fast i pumpens handtag. När 

pumpen när kopplingsfotens nedersta del sluter den automa- 
tiskt tätt. 

9. Fast kättingens ande pä en lämplig krok längst upp i brunnen 
sä att kättingen inte kan komma i kontakt med pumphuset. 

10. Avpassa motorkabelns längd genom att linda upp den pa en 

kabelavlastning sä att kabeln inte skadas under drift. Fast ka- 

belavlastningen pä en lämplig krok längst upp i brunnen. Kon- 

trollera att kablarna inte har skarpa veck eller kommer i kläm. 

11. Anslut motorkabel och eventuell övervakningskabel. 

OBS: Kabelanden far inte hamna under vatten eftersom vatten 
dä kan tränga in i motorn genom kabeln. 

4.2 Torruppställd installation 
Torruppställda pumpar installeras permanent i ett pumprum. 

Pumpens motor är kapslad och vattentät och tar därför inte skada 

om installationsplatsen skulle översvämmas. 

1. Märk ut och borra häl för fastsättning i betonggolvet/betong- 
fundamentet. 

2. Montera beslag eller stativ /pumpfot pä pumpen. 

3. Dra fast pumpen med expansionsbultar. 

4. Kontrollera att pumpen star lodrätt/vägrätt. 

För att underlätta underhäll och service bör avstängningsventiler 
monteras pa pumpens sug- och trycksida. 

5. Montera in- och utloppsrör samt eventuella avstängningsventi- 
ler och kontrollera att pumpen inte sitter i spänn. 

6. Avpassa motorkabelns längd genom att linda upp den pa en 

kabelavlastning sä att kabeln inte skadas under drift. Fäst ka- 

belavlastningen pä en lämplig krok. Kontrollera att kablarna 
inte har skarpa veck eller kommer i kläm. 

7. Anslut motorkabel och eventuell övervakningskabel. 

OBS: Det rekommenderas att använda en reducerande kona 
mellan inloppsröret och pumpen i horisontella installationer. Den 

reducerande konan skall vara av excentrisk typ och monteras 
med sin raka kant vänd uppät. Pä sä sätt undviks ackumulering 
av luft i inloppsröret och risken för driftstörning elimineras, se fig. 

8. 

Fig. 8 

0,2 m 

Kona av excentrisk typ 

4.3 Dränkbar installation, transportabel 
1. Montera ringstativet pä pumpens inloppsfläns. 

2. Montera ett 90- graders knärör pä pumpens utloppsport och 
anslut utloppsröret/- slangen. 

Om slang används, kontrollera att den inte böjs och att den invän- 
diga diametern överensstämmer med utloppsporten. 

3. Sank ner pumpen i vätskan med hjälp av en kätting, fast i 

pumpens handtag. Det rekommenderas att pumpen placeras 
pä ett plant och fast underlag. Se till att pumpen hanger i kät- 
tingen och inte i kabeln. 

4. Fast kättingens ände pä en lämplig krok längst upp i brunnen 
sä att kättingen inte kan komma i kontakt med pumphuset. 

5. Avpassa motorkabelns längd genom att linda upp den pa en 

kabelavlastning sä att kabeln inte skadas under drift. Fast ka- 

belavlastningen pa en lämplig krok. Kontrollera att kablarna 
inte har skarpa veck eller kommer i kläm. 

6. Anslut motorkabel och eventuell övervakningskabel. 

4.4 Vertikal pelarinstallation 
1. Svetsa fast ringstativet, som medföljer pumpen, pä stigrörets 

nedre öppning eller gjut det pä plats vid betongschaktets ne- 

dre öppning. 

2. Fast en kätting pä lyfthandtaget och linda av matarkabeln. 

3. När ringstativet har placerats korrekt, sank ner pumpen i rätt 
läge i pumpschaktet. Kontrollera att 0-ringstätningen är rätt 

placerad i sparet pä utsidan av pumphuset. Tre styrpinnar pa 

ringstativet leder pumpen i rätt läge och hindrar pumpen frän 
att vridas i sätet under drift. 

4. Fast kättingens ände pä en lämplig krok längst upp i brunnen 
sä att kättingen inte kan komma i kontakt med pumphuset. 

5. Avpassa motorkabelns längd genom att linda upp den pä en 

kabelavlastning sá att kabeln inte skadas under drift. Fast ka- 

belavlastningen pa en lämplig krok. Kontrollera att kablarna 
inte har skarpa veck eller kommer i kläm. 

6. Anslut motorkabel och eventuell övervakningskabel. 
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4.5 Pumpstyrning 
Pumpmodellerna S1, S2, S3, SA och SV kan anslutas till en se- 
parat GRUNDFOS-pumpstyrning för niväreglering, som är till- 
gänglig som tillbehör: 

typ LC för installationer med en pump och 

typ LCD för installationer med tvä pumpar. 

Beroende pá användning kan olika typer av niväregleringsutrust- 
ning användas. 

LC-regleringen är utrustad med tvä eller tre nivävippor: 
tvä för start och stopp av pumpen. Den tredje, som är valfri, an- 
vänds som högnivälarm. 

LCD-regleringen är utrustad med tre eller fyra nivävippor: 
en för gemensamt stopp och tvä för start av pumparna. Den 
fjärde, som är valfri, används som högnivälarm. 

Vid installation av nivävippor skall följande punkter beaktas: 
1. För att förhindra luftinsugning och vibrationer vid dränkbara in- 

stallationer skall stoppvippan monteras sä att pumpen stop- 
pas innan vätskenivän sjunker under pumphusets övre kant. 
När det gäller pumpar i torruppställda installationer skall, som 
en huvudregel, den lägsta stoppnivän vara minst 20 cm över 
inloppsrörets öppning, se fig. 8. 

2. Startvippan skall monteras sä att pumpen startas vid den 
önskade nivän; dock sä att pumpen alltid startas innan vätske- 
nivän stigit till brunnens lägst belägna tillopp. 

3. En eventuell nivävippa för högnivälarm skall alltid monteras 
cirka 10 cm ovanför startvippan; dock sä att larmet alltid löser 
ut innan vätskenivän när brunnens tillopp. 

OBS: Pumpstyrningen fär inte installeras i omgivningar där explo- 
sionsrisk föreligger. 

Pumpar installerade i potentiellt explosiv miljö skall 
alltid vara fyllda med den vätska som skall pumpas. 

En extra nivävippa skall monteras för att säkerställa 
att pumpen stoppar om stoppvippan inte fungerar. 

4.6 Termobrytare 
Tre bimetalltermobrytare är inbyggda i statorlindningarna. Dessa 
bryter vid eventuell övertemperatur, dvs. 150°C. 

Försörjningsspänningen till termobrytarna skall vara 12-230 VAC. 

Termobytarna är anslutna till övervakningskabeln, se avsnitt 
5. Elektrisk anslutning, och skall anslutas till den separata pump- 
styrningens säkerhetskrets. 

OBS: Pumpstyrningens motorskydd skall innehälla en krets som 
automatiskt bryter elförsörjningen om skyddskretsen för pumpen 
skulle öppnas. 

Installatören/användaren skall tillhandahälla en auto- 
matiskt förregling som kopplar bort strömförsörj- 
ningen om termo- eller fuktbrytarna inte fungerar. 

4.7 Fuktbrytare 
Icke-explosionsskyddade pumpar har en fuktbrytare i kamma- 
ren under motorkäpan. 

Explosionskyddade pumpar har tvä fuktbrytare som är kopp- 
lade i serie i kammaren under motorkäpan. 

Fuktbrytaren är ej reversibel och mäste bytas ut efter använd- 
ning. 

Fuktbrytarna är kopplade i serie med termobrytarna och är an- 
slutna till övervakningskabeln, se avsnitt 5. Elektrisk anslutning, 
och skall anslutas till den separata pumpstyrningens säkerhets- 
krets. 

OBS: Pumpstyrningens motorskydd skall innehälla en krets som 
automatiskt bryter elförsörjningen om skyddskretsen för pumpen 
skulle öppnas. 
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4.8 Termistorer 
Termistorer finns som tillbehör. 

Termistorer används för övervakning av lager- och statortempe- 
raturer i stället för termobrytare och skall anslutas till termistor- 
reläet i styrskäpet. 

Följande gränstemperaturer används: 

90°C - larm för lagertemperatur. 

130°C - pumpstopp orsakat av hög lagertemperatur. 
150°C - pumpstopp orsakat av hög statortemperatur. 

Vid rumstemperatur är termistormotständet cirka 100 Q. 

Lagertemperaturövervakning är inte tillgänglig för 
explosionsskyddade pumpar. 

4.8.1 Kontroller efter pumpinstallation 
1. Använd en multimeter och kontrollera att kretsmotständet är 

< 150 S2 / termistor. 
2. Använd en multimeter och kontrollera om isolationen mellan 

kreis och statorhus ligger utanför skalan i instrumentets hög- 
sta mätomräde (ej mätbar CO ). 

3. Genomför liknande mätningar vid änden av matarkabeln. 

4.9 Pt100 temperatursensor 
Pt100-temperatursensorn finns som tillbehör. 

Pt100-sensorn används huvudsakligen för övervakning av lager- 
temperatur, men den kan även användas i statorn. 

Sensorns resistans är 

100 Q vid 0°C, 

138,5 S2 vid 100°C och 

cirka 108 Q vid rumstemperatur. 

Pt100 är inte tillgänglig för explosionsskyddade 
pumper. 

4.9.1 Kontroller efter pumpinstallation 
1. Använd en multimeter och kontrollera om resistansen vid 

rumstemperatur är cirka 108 S2. 

2. Använd en multimeter och kontrollera om isolationen mellan 
krets och statorhus ligger utanför skalan i instrumentets hög- 
sta mätomräde (ej mätbar co ). 

3. Genomför liknande mätningar vid änden av matarkabeln. 

4. Under pumpkontroll skall Pt100-sensorn anslutas till en regist- 
reringsapparat. 

4.10 OCT1, vattenhaltssensor 
Vattenhaltssensorn, OCT1, finns som tillbehör. 

Sensorn mäter vattenhalten i oljekammaren. 

Sensorn bestär av en skivkondensator som är nedsänkt i oljan 
och som mäter elkretsen och avger en 4-20 mA proportionell 
strömsignal. Anslut OCT1-sensorn enligt fig. 9. 

4.10.1 Montering av OCT1-sensor 

OCT1-sensorn skall monteras i päfyllningshälet till oljekammaren 
i stället för oljeskruven. 
1. Avlägsna oljeskruven. 
2. Tryck in sensorn i oljepäfyllningshälet. 

3. Tryck ner sensorn till ett lämpligt djup i oljekammaren utan att 
sensorn vidrör de roterande delarna, men sä djupt att sensorn 
helt och hället tacks av olja. Rekommenderade placeringsdjup 
för olika pumptyper visas i tabellen nedan. 

4. Skruva in bussningen i gängan för oljeskruven. 

OBS: Innan OCT1-sensorn sätts tillbaka efter oljebyte skall den 
rengöras med lacknafta. 
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Fig. 9 

L 

OCT1 

1 ( +) U = 30 VDC max 

2 (-) R = (U - 9 V)120 mA max 

Motoreffekt 
Placeringsdjup 

L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2-, 4- och 6-polig 

15 kW, 12-polig 
20 - 28 kW, 8-polig 
20 - 50 kW, 4-polig 
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22 - 35 kW, 10-polig 
35 - 50 kW, 8-polig 
58-155kW 

140 

Tekniska specifikationer 

Mätomräde 20-100 pF. 

Sensorns kapacitans i luft 9 pF. 

Mätomrade för vattenhalt 0-60%, motsvarande 4-20 mA. 

Temperaturomrâde 0-70°C. 

Försörjningsspänning 0-30 VDC max. 23 mA. 

Material, matarkabel Polyuretan. 

Ex-godkännande 

EExialIBT4,Ui=34V,1i= 
100 m, Ci = 220 nF, Li < 1 uH. 
I omgivningar där explosions- 
risk föreligger skall sensorn 
vara ansluten via en godkänd 
Exi-separator. 

5. Elektrisk anslutning 
Elektrisk anslutning skall utföras i enlighet med lokala föreskrifter. 

Nätspänning och frekvens finns angivna pá pumpens typskylt. 

Spänningstoleransen skall vara inom ±5% av märkspänningen. 

Kontrollera att motorn passar till nätspänningen pa installations- 
platsen. 

Pumpen skall anslutas till en extern huvudbrytare 
med ett kontaktaystand pä min. 3 mm i alla polar. 

Pumpen skall anslutas till ett mortorskydd. 

Elkretsschemat för direktstart visas i fig. 10 och för stjärn- /triang- 
elstart i fig. 11. 

P1 och P2 är anslutna i serie till termobrytarna och fuktbrytarna. 

Fig. 10 

Direktstart 

Fig. 11 

Stjärn/ 
triangel- 
start 

P2 P1 L7 L2 L3 PE 

Kapan pa explosionsskyddade pumpar är försedd 
med ett externt jorduttag för att säkerställa anslut- 
ningen till jord. Den elektriska installationen maste 
inkludera en extern anslutning fran detta uttag till 

jord. Jordledningen skall uppfylla alla gällande elek- 
triska säkerhetsföreskrifter. 

Kabelarea 
för fasledare (S) 
för installation 

[mm2] 

Minsta 
kabelarea 

för jordledare 
[mm2] 

S<16 S 

16<S<_35 16 

S > 35 0,5 'S, max. 70 

Före installation och första igangkörning av pumpen 
skall kablarnas kondition kontrolleras visuellt, för att 
undvika kortslutningar. 

6. Igangkörning 

Före manuell start eller omkoppling till automatisk 
styrning, kontrollera att Inga personer arbetar vid el- 

ler i närheten av pumpen. 

Tillvägagangssätt: 

1. Ta ut säkringarna eller sla ifrän huvudbrytaren. 

2. Kontrollera oljenivan i oljekammaren. Se avsnitt 7.1 Kontroll 
och byte av olja. 

3. Kontrollera att pumphjulet obehindrat kan dras runt. 

4. Kontrollera att eventuell övervakningsutrustning fungerar. 

5. Se till att pumpen är nedsänkt i pumpvätskan. 
För pumpar i torruppställda installationer, se till att det finns 
vätska i brunnen. 

Kontrollera att pumpen fyllts med den vätska som 

skall pumpas. 

Torruppställda pumpar maste avluftas med avluft- 
ningspluggen i pumphuset. 

6. Öppna eventuella avstängningsventiler. 

7. Kontrollera att systemet är fyllt med vätska och avluftat. 

8. Kontrollera nivavippornas inställning. 

9. Starta pumpen och kontrollera om onormala Ijud eller vibra- 
tioner förekommer under drift. 

OBS: Stoppa pumpen omedelbart om onormala Ijud, vibrationer 
samt övriga pump- eller prestandafel uppstar. Försök inte att 

starta pumpen pa nytt innan orsaken till felet har identifierais och 

atgärdats. 

10. Efter igangkörning skall pumpens faktiska driftpunkt faststäl- 
las sa noggrant som möjligt sa att det gar att kontrollera om 

önskade driftförhallanden rader. 

OBS: Pumpen kan startas ett kort ögonblick för kontroll av rota- 

tionsriktningen utan att vara nedsänkt i pumpvätskan. 

Drift av pumpen skall alltid ske i enlighet med vedertagna rutiner, 

och regelbundna kontroller av pumpens övervakningsutrustning 
och tillbehör (ventiler etc.) skall genomföras. Se till att inställning- 
arna för pump och utrustning inte kan ändras av obehöriga perso- 
ner. 
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6.1 Kontroll av rotationsriktning 
En pil gjuten i pumphuset anger den korrekta rotationsriktningen. 
Pumpen skall rotera medurs, sett frän drivänden. laktta pumpens 
rörelse dä den rycker till vid start. Om pumpen rör sig moturs, är 
rotationsriktningen korrekt. 

Alternativi kan rotationsriktningen kontrolleras pä följande sätt: 
1. Starta pumpen och kontrollera vätskemängden eller ut- 

loppstrycket. 

2. Stoppa pumpen och lät tvä av fasledarna till motorn byta plats. 
3. Starta pumpen igen och kontrollera vätskemängden eller ut- 

loppstrycket. 

4. Stoppa pumpen. 

5. Jämför resultaten under punkt 1 och 3. Den anslutning som 
ger mesi vätska eller högst tryck anger korrekt rotationsrikt- 
ning. 

OBS: Pumpen fär endast köras en kort stund när den är upp- 
hängd i en kätting. 

7. UnderhAll och service 
Innan arbete pä pumpen päbörjas, kontrollera att 
säkringarna har avlägsnats eller att huvudbrytaren 
har kopplats frän. Se till att inte elförsörjningen kan 
släs pä oavsiktligt. 
Alla roterande delar skall ha stannat. 

Underhäll och service fär endast utföras av härför utbildade per- 
soner. 

Underhäll och service av explosionsskyddade pum- 
par mäste utföras av GRUNDFOS eller en service - 
verkstad som är godkänd av GRUNDFOS. 

Innan underhäll och service görs, skall pumpen sköljas grundligt 
med rent vatten. Gör rent pumpdelarna med rent vatten efterhand 
som pumpen demonteras. 

Pumpar i normal drift bör kontrolleras var 2000:e drifttimma eller 
ätminstone en Ong per är. Om pumpvätskan innehäller mycket 
lera eller sand, bör pumpen kontrolleras var 1000:e drifttimma 
eller en gäng per halvär. 

Följande punkter skall kontrolleras: 

Effektförbrukning 
Oljans nivä och kondition 
När pumpen är ny eller när axeltätningarna har bytts ut, skall 
oljenivän kontrolleras efter en veckas drift. 
Oljan blir grä och mjölkaktig om den innehäller vatten. Detta 
kan bero pä en defekt axeltätning. Oljan bör bytas om den 
innehäller vatten. Se avsnitt 7.1 Kontroll och byte av olja. 
OBS: Använd olja skall bortskaffas enligt lokalt gällande före- 
skrifter. 
Oljekammaren innehäller 1,9 till 12,4 liter motorolja av typ 
SAE 10 W 30, beroende pá pumpstorlek. 
Kabelgenomföring 
Kontrollera att kabelgenomföringen är vattentät och att ka- 
blarna inte har skarpa veck eller ligger i kläm. 

Pumphjulsspel 
Kontrollera pumphjulsspelet. Se avsnitt 7.2 Kontroll och juste- 
ring av pumphjulsspel. 

Pumpdelar 
Kontrollera pumphuset etc. med avseende pä eventuellt sli- 
tage. Byt ut defekta delar. 

Kullager 
Kontrollera att axeln roterar lätt och utan missljud (dra runt 
axeln för hand). Byt ut defekta kullager. 
Vid defekta kullager eller dälig motorfunktion är det normalt 
nödvändigt med en total översyn av pumpen. Detta arbete 
skall utföras av en auktoriserad serviceverkstad. 

Kullagren mäste bytas med högst 25 000 drifts- 
timmars interval!. 

OBS: För att bibehälla värmeledningsförmägan, bör pumpen 
regelbundet rengöras utvändigt. 
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7.1 Kontroll och byte av olja 
Oljekammaren har tvä skruvar, A och B, för oljeavtappning, olje- 
päfyllning och niväkontroll. Horisontellt installerade pumpar (ver- 
sion 6) har en tredje skruv, C, för oljeavtappning. 

Pä horisontellt installerade pumpar (version 6) är oljeskruvarna 
alltid placerade enligt fig. 12. 

Fig. 12 

Oljan i pumpar med 8- eller 10-poliga motorer pä 22-50 kW och 
pumpar med motorer som är större än 50 kW, kan bytas medan 
pumpen stär upprätt. Skruven B används för indikering av oljeni- 
vän i oljekammaren, se fig. 13. 

Fig. 13 

Tillvägagängssätt: 

1. Placera pumpen i ett sädant läge att skruven A pekar uppät. 

När skruven A för oljekammaren lösgörs, var upp- 
märksam pä att trycket kan ha ökat i kammaren. Av- 
lägsna inte skruven förrän trycket har avlastats helt 
och hället. 

2. Placera en ren behällare under pumpen för att samla upp all 
avtappad olja. Lösgör skruven B som pekar mot sidan och 
iaktta oljenivän. Den avtappade oljemängden indikerar om den 
nedre mekaniska axeltätningen !Acker, vilket kan vara normalt. 

3. Vrid pumpen eller avlägsna skruven C och tappa av all olja 
frän kammaren till behällaren. Häll lite olja i en glasbehällare 
och iaktta oljans kondition. 
Ren och klar olja kan äteranvändas. 
Emulgerad olja skall bytas ut och bortskaffas. 
OBS: Använd olja skall bortskaffas enligt lokalt gällande före- 
skrifter. 
Läg oljenivä kan tyda pä att den övre mekaniska axeltätningen 
är defekt. Kontakta, om sä behövs, en auktoriserad service- 
verkstad för vidare översyn av pumpen samt reparation. 

4. Fyll pä olja i oljekammaren via det övre hälet A tills oljenivän 
när hälet B. Byt ut 0-ringarna mot nya ringar, sätt i skruvarna 
och dra at dem ordentligt. 

Använd viskositetsgrad SAE 10 W 30. 

ONDINA 917 kan endast användas i tillämpningar i 

temperaturklass T4. 
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7.2 Kontroll och justering av pumphjulsspel 
Justering av pumphjulsspelet är endast relevant för pumpar 
med kanalhjul (S1-, S2- och S3-pumpar). 

Det korrekta pumphjulsspelet är 0,7 mm ±0,2 mm. Spelet bör jus- 
teras om det har nötts till 1,2 mm eller mer. 

Tillvägagängssätten för justering av pumphjulsspelet är olika för 
pumpar i dränkbar installation (version 1, 2, 4 och 5) och för pum- 
par i torruppställd installation (version 3, 6 och 7). 

De olika tillvägagängssätten beskrivs i följande avsnitt: 

7.2.2 Justering av pumphjulsspel för pumpar utan insugningstratt 
i dränkbar installation, 

7.2.3 Justering av pumphjulsspel för pumpar med insugningstratt 
i dränkbar installation, 

7.2.4 Justering av pumphjulsspel för pumpar utan glidring i 

torruppställd installation, 

7.2.5 Justering av pumphjulsspel för pumpar med glidring i 

torruppställd installation, 

7.2.6 Justering av pumphjulsspel för axialpumpar. 

7.2.1 Kontroll av pumphjulsspel för pumpar 
i dränkbar installation 

1. Lägg pumpen plant pä en arbetsbänk. 

2. Leta reda pä de sex fästskruvarna som Miler pumphuset fast- 
läst till motorn samt de tre justerskruvarna, se fig. 14. 

3. Kontrollera spelet mellan pumphjul och pumphus hela vägen 
runt med hjälp av ett bladmätt. 

4. Vrid pumphjulet för hand och kontrollera vid fiera punkter, se 
fig. 15. 

Fig. 14 

Fig. 15 

Justerskruv 

Fästskruvar 

Följ ett av nedanstäende tillvägagängssätt om pumphjulsspelet 
behöver justeras. 

7.2.2 Justering av pumphjulsspel för pumpar 
utan insugningstratt i dränkbar installation 

Tillvägagängssätt: 

1. Lossa pä alla fästskruvar och justerskruvar mellan pumphuset 

och motorn. 

2. SIA pä pumphuset pä fiera punkter med en gummikiubba för 
att lösgöra pumphuset frän motorn. 

3. Stäng pumphjulsspelet genom att dra M tre av fästskruvarna 
tills pumphjulet vidrör pumphuset. Ta inte i för mycket. 

4. Lossa pä fästskruvarna och öppna spelet till 0,7 mm ±0,2 mm 

genom att dra At de tre justerskruvarna, se fig. 16. Kontrollera 
att spelet är lika stort runt hela insugningsöppningen. 

Fig. 16 

5. Dra At alla fästskruvar och kontrollera att speiet fortfarande är 
lika stort runt hela insugningsöppningen. 

7.2.3 Justering av pumphjulsspel för pumpar 
med insugningstratt i dränkbar installation 

Tillvägagängssätt: 

1. Lossa pá alla fästskruvar och justerskruvar mellan pumphuset 
och motorn. 

2. Slä pä pumphuset pä fiera punkter med en gummiklubba för 
att lösgöra pumphuset frän motorn. 

3. Stäng pumphjulsspelet genom att dra at tre av fästskruvarna 
tills pumphjulet vidrör insugningstrattén. Ta inte i för mycket. 

4. Lossa pä fästskruvarna och öppna spelet till 0,7 mm ±0,2 mm 

genom att dra At de tré justerskruvarna, se fig. 17. Kontrollera 
att spelet är lika stort runt hela insugningsöppningen. 

Fig. 17 

5. Dra At alla fästskruvar och kontrollera att spelet fortfarande är 
lika start runt hela insugningsöppningen. 

7.2.4 Justering av pumphjulsspel för pumpar 
utan glidring i torruppställd installation 

Pumphjulsspelet kan justeras medan pumpen är monterad pä 

stativet och ansluten till rörsystemet, se fig. 16. 

Tillvägagängssätt: 

1. Lossa pä alla fästskruvar och justerskruvar mellan pumphuset 
och motorn. 

2. SIA pä pumphuset pä fiera punkter med en gummiklubba för 
att lösgöra pumphuset frän motorn. 

3. Stäng pumphjulsspelet genom att dra At tre av fästskruvarna 
tills pumphjulet vidrör pumphuset. Ta inte i för mycket. 

4. Mät avständet X mellan axeltätningshuset och pumphuset vid 
tre punkter med hjälp av ett bladmätt, se fig. 16. 

5. Lossa pä fästskruvarna och dra ut motorn 0,7 mm ±0,2 mm 

genom att dra At de tre justerskruvarna och använda avstän- 
det X som referens. 

6. Dra At alla fästskruvar och kontrollera att avständet X, vid de 
tre referenspunkterna, är lika stort. 
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7.2.5 Justering av pumphjulsspel för pumpar 
medglidring i torruppställd installation 

Pumphjulsspelet kan justeras medan pumpen är monterad pa 
stativet och ansluten till rörsystemet, se fig. 18. 

Tillvägagangssätt: 

1. Lossa pa alla fästskruvar (028). 

2. Stäng pumphjulsspelet S genom att dra at justerskruvarna 
(074) jämnt. Ta inte i för mycket. 

3. Mät och notera avstandet "L" mellan pumphus och suglock vid 
justerskruvarna. Använd ett bladmatt. 

4. Lossa pa justerskruvarna (074). 

5. Dra at fästskruvarna (028) jämnt sa att avstandet "L", som upp- 
mättes vid justerskruvarna, ökar med 0,7 mm ±0,2 mm. 

6. Dra at justerskruvarna och fästskruvarna igen. 

7. Kontrollera avstandet "L" och omjustera om sa behövs. 

Fig. 18 

7.2.6 Justering av pumphjulsspel för axialpumpar 
Pumphjulsspelet för en ny pump är 0,8 mm och kan inte justeras. 
Om pumphjulsspelet har nötts till 3 mm eller mer, skall propellern 
och sugdelen bytas ut för att säkerställa ursprunglig driftpunkt 
och verkningsgrad. 

7.3 Explosionsskyddade S1-, S2-, S3- och SV-pumpar 
Explosionsskyddade motorer, som översyn och reparation har ut- 
förts pa, är märkta med en reparationsplatta som ger följande in- 
formation: 

Reparationssymbolen R. 

Reparationsverkstadens namn eller inregistrerade varumärke. 

Verkstadens referensnummer som relateras till reparationen. 

Datum för översyn eller reparation. 

I händelse av efterföljande reparationer skall den aktuella plattan 
ersättas med en ny och uppdaterad piatta, och tidigare marke- 
ringar skall registreras. 

Reparationsverkstaden skall föra register över översyn och repa- 
rationer som utförs samt register över all översyn, alla reparatio- 
ner och eventuella modifieringar som har utförts tidigare. Kopior 
av reparationsverkstadens detaljerade register, samt det ur- 
sprungliga typcertifikatet för den aktuella explosionsskyddade 
motorn, skall arkiveras av ägaren eller operatören. 

7.3.1 Motorkabel 

Endast kablar som är godkända av tillverkaren och lämpliga för 
kabelgenomföring i fraga om diameter, antal ledare, ledartvär- 
snittsarea och mantelmaterial, skall användas för motorn. 

7.3.2 Kabelgenomföring 

Använd endast EExd -kabelgenomföringar som passar för kabel- 
diametern. Motsvarande kabeldimensionsmarkering är stämplad 
pa inloppet eller kabelgenomföringen. 

Las fast kabelgenomföringen mot motorkapan genom att dra at 
skruvarna jämnt, en i taget, tills kabelgenomföringen ligger plant 
mot kapan. 

7.3.3 Reservdelar 

Defekta motordelar, t.ex. kapa och kabelgenomföring, skall alltid 
ersättas med nya och godkända delar. Motordelar far inte repare- 
ras genom maskinbearbetning, gängskärning, svetsning, etc. 
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7.4 Förorenade pumpar 
OBS: Om en pump har använts för en vätska som är hälsovädlig 
eller giftig, kommer den att klassas som förorenad. 

Önskas service för en sadan pump hos GRUNDFOS, mäste 
GRUNDFOS först kontaktas och informeras om pumpvätska etc. 
innan pumpen returneras för service. I annat fall kan GRUNDFOS 
vägra att ta emot pumpen för service. 

Kostnader för returnering av pumpen betalas av kunden. 

I övrigt skall vid varje förfrägan om service, oavsett var, detalje- 
rade upplysningar om pumpvätskan lämnas när pumpen har an- 
vänts för hälsovadliga eller giftiga vätskor. 

8. Destruktion 
Destruktion av denna produkt eller delar härav skall ske enligt föl- 
jande riktlinjer: 

1. Använd lokalt gällande offentliga eller privata förordningar 
eller regler för destruktion. 

2. Om sädana förordningar eller regler saknas eller om material 
som ingar i produkten inte emottages, kan produkten eller där- 
ifrän eventuella miljöfarliga material lämnas till närmaste 
GRUNDFOS-bolag eller serviceverkstad. 
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9. Felsökning 

Innan felsökningen pábörjas, kontrollera att säkringarna har avlägsnats eller att huvudbrytaren har kopplats frán. Se till att 

inte elförsörjningen kan slás pá oavsiktligt. Alla roterade delar skall ha stannat. 

Säkerhetsanvisningarna i avsnitt 2. Säkerhet skall läsas och följas. 

Fel Orsak Atgärd 

1. Pumpen startar inte eller 
stoppar utan synbar an- 
ledning. 

a) Ingen strömförsörjning. Kontrollera strömförsörjning och säkringar. Starta 
pumpen manuelit och kontrollera kontaktorstyrningen. 

2. Pumpen startar inte eller 
stoppar. Pá pumpstyr- 
ningens manöverpanel 
anges att motorskyddet 
eller skyddsutrustning 
har utlösts. 

a) Fas saknas. Kontrollera strömförsörjning och säkringar. 

b) Pumpen är tillfälligt överlastad. Om felet inte försvinner automatiskt skall orsaken 
identifieras. 

c) Skräp blockerar pumphjulet. Kontrollera pumphjulet och rengör det vid behov. 

d) Motorskyddet är inte korrekt inställd. Kontrollera och gör inställning enligt märkström. 

e) Termobrytarna har utlösts. Otillräcklig mo- 
torkylning. 

Lát motorn svalna. Säkerställ lämplig kylning genom 
att sänka ner pumpen i vätskan, version 1 och 4. 

f) Fuktbrytaren i motorn har utlösts. Kontakta auktoriserad serviceverkstad. 

g) Motorkabel är defekt. Kontrollera med avseende pá synliga skador. Kontakta 
auktoriserad serviceverkstad. 

h) Varierande spanning. Kontrollera spänningen. Tolerans: t5%. . 

3. Pumpen gar men leyere- 
rar inte nominellt flöde. 

a) Fel rotationsriktning. Kontrollera rotationsriktningen och kasta ev. om tvá fa- 
ser till motorn. 

b) Pumphjulet är löst eller slitet. Kontrollera pumphjulet och justera det vid behov. 

c) Skräp blockerar pumpen eller rörsystemet. Kontrollera pumpen och rörsystemet och rengör vid 
behov. 

d) För hög uppfordringshöjd. Mät uppfordringshöjden och montera utloppsröret igen 
eller montera ny pump. 

e) Ventilerna är stängda eller blockerade. 
Backventilen fungerar inte. 

Kontrollera ventilens läge och rengör vid behov. 

f) Luft i pumpen eller inloppsröret. Avlufta pumpen och inloppsröret. Öka stoppniván i 

brunnen eller montera inloppsrör pá nytt. 

g) Pumpvätskan har för hög densitet. Förtunna vätskan eller ändra processen. 

h) Pumpen är ej ordentligt ansluten till auto- 
matisk kopplingsfot. 

Pumpa ner vätskeniván i brunnen. Lyft ur pumpen och 
placera om den pá den automatiska kopplingsfoten. 

i) Läckage i rörsystemet. Kontrollera rörsystemet med avseende pá läckor och 
täta vid behov. 

j) Pumpbrunnens spolsystem aktiverades 
oavsiktligt. 

Kontrollera funktion och reparera vid behov. 

4. Pumpen startar men 
stoppar direkt. 

a) Igensatt pump gör att motorskyddet utlö- 
ses. 

Kontrollera pumpen och rengör den vid behov. 

b) Överhettad motor gör att termobrytarna ut- 
löses. 

Lát pumpen svalna. Leta efter orsak enligt ovan. 

c) Nivávippa feljusterad eller defekt. Rengör eller justera nivávippa eÍler byt ut vid behov. 

5. Pumpen vibrerar eller 
avger onormalt starkt 
Ijud. 

a) Pumpen är delvis igensatt av föroreningar. Kontrollera pumpen och rengör den vid behov. 

b) Fel rotationsriktning. Kontrollera rotationsriktningen och kasta ev. om tvá fa- 
ser till motorn. 

c) Pumpen arbetar utanför angivet arbetsom- 
rade. 

Kontrollera driftförhállanden. 

d) Pumpen är defekt. Kontrollera pumpen med avseende pá skador. Repa- 
rera pumpen eller kontakta en auktoriserad service- 
verkstad vid behov. 

e) Pumpen är ej ordentligt ansluten till auto- 
matisk kopplingsfot. 

Pumpa ner vätskeniván i brunnen. Lyft ur pumpen och 
placera om den pá den automatiska kopplingsfoten. 

f) Pumpkavitation. Kontrollera om pumpens inlopp är delvis blockerat och 
rengör vid behov. Kontrollera driftpunkten och justera 
vid behov. 

g) Basstativ, automatisk kopplingsfot, ringsta- 
tiv eller styrskenor har ej installerats rätt. 

Kontrollera installationen och dra at skruvförbanden 
vid behov. 

6. Oljan är vattnig eller 
emulgerad. 

a) Den nedre mekaniska tätningen läcker. Kontakta auktoriserad serviceverkstad. 

7. Lág oljenivá. a) Den övre mekaniska tätningen läcker. Kontakta auktoriserad serviceverkstad. 

Rätt till ändringar förbehálles. 
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Ennen kuin pumpun asennus aloitetaan, on tämä 
asennus- ja käyttöohje luettava huolellisesti. Asen- 
nuksen ja käytön on muilta osin noudatettava paikal- 
lisia asetuksia ja yleistä käytäntöä. 

1. Yleistiedot 
Tässä kirjasessa esitetään 7,5 ... 155 kW moottoreilla varustettu- 
jen GRUNDFOS S1-, S2-, S3-, SA- ja SV-mallisten upotettavien 
viemäri-vesipumppujen asennus-, käyttö- ja kunnossapito-ohjeet. 
Kirjasessa annetaan myös räjähdyssuojattujen pumppujen eri- 
koisohjeet. 

1.1 Sovellukset 
S1-, S2-, S3-, SA- ja SV-pumput on suunniteltu jätevesien pump- 
paukseen erilaisissa kunnallisissa ja yksityisissä sovelluksissa 
sekä teollisuussovelluksissa. 

Asennusversion mukaisesti pumput voidaan käyttää uppoasen- 
nuksissa ja kuiva-asennettuina. 

Pumppujen suurin pallomainen läpäisykyky on 145 mm. 

1.1.1 Mahdollisesti räjähdysherkät ympäristöt 
Räjähdysalttiissa ympäristössä on käytettävä räjähdyssuojattuja 
51-, S2-, S3- ja SV-pumppuja, katso kohta 1.5.1 Räjähdyssuoja- 
sertifiointi ja -luokitus sekä 7.3 Räjähdyssuojatut Si-, S2-, S3- ja 
SV-pumput. 

Huom: Pumpun Ex-luokitus on EEx dIIB T3 tai EEx dl1B T4. 
Asennus tulee jokaisessa yksittäisessä tapauksessa hyväksyttää 
paikallisten paloviranomaisten toimesta käytettäväksi aiotussa 
asennuspaikassa. 
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1.2 Käyttöehdot 

1.2.1 pH-arvo 

Kaikkia pumppuja voidaan käyttää sellaisten nesteiden pumppaa- 
miseen, joiden pH-arvo on 4 ja 10 välillä. 

1.2.2 Nestelämpötila 

0°C ... +40°C. 

1.2.3 Ympäristön lämpötila 

-20°C ... +40°C. 

1.2.4 Nesteen ominaispaino 
Pumpattavan nesteen suurin ominaispaino: 1000 kg/m3. 

Suurin kinemaattinen viskositeetti: 1 mm2/s (1 cSt). 

Huom: Pumpattaessa nesteitä, joiden ominaispaino ja/tai kine- 
maattinen viskositeetti on suurempi kuin ylläluetut arvot, on käy- 
tettävä vastaavasti suuritehoisempia moottoreita. 

1.2.5 Nestepinta 

Uppopumppuasennuksissa alimman pysäytystason on oltava 
pumppupesän yläreunan yläpuolella. 

Pumpun on aina oltava täytetty pumpattavalla nes- 
teellä. 

Asennuksessa on käytettävä lisäpintakytkintä varmis- 
tamaan, että pumppu pysähtyy siinäkin tapauksessa, 
että pysäytyksen pintakytkin on viallinen. 

Riittävän jäähdytyksen varmistamiseksi jatkuvassa käytössä ovat 
seuraavat vähimmäisvaatimukset voimassa: 

Versiot 1 ja 4: 
Pumpun on aina oltava upotettuna pumpattavaan nesteeseen 
moottorin puoleen väliin asti. 

Versiot 2 ja 5: 
Pumpun on aina oltava upotettuna pumpattavaan nesteeseen 
pumppupesän yläreunaan asti. 

Versiot 3 ja 6: 
Ei erityisvaatimuksia. 

Versio 7: 
Pumpattavan nesteen pinnan on oltava vähintään 350 mm 
pumpun imuaukon yläpuolella. 

1.2.6 Käyttötapa 

Pumput on tarkoitettu jatkuvaan tai jaksoittaiseen käyttöön, jolloin 
suurin sallittu käynnistysten määrä tunnissa on seuraavan taulu- 
kon mukaisesti: 

Moottorikoko Käynnistyksiä tunnissa 

7,5 - 21,0 kW, 2- ja 4-napa 20 

15,0 kW, 12-napa 
16,0 kW, 6-napa 
22,0 - 155 kW 

15 

1.2.7 Kotelointiluokka 

IEC IP 68. 

1.3 Äänenpainetaso 
Pumpun äänenpainetaso alittaa Euroopan Neuvoston direktiivin 
98/37 (konedirektiivi) raja-arvot. 
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1.4 Tyyppiavain 
Kaikki tässä kirjasessa kuvatut S1-, S2-, S3-, SA- ja SV-pumput voidaan tunnistaa tyyppimerkinnästä joka on merkitty pumpputoimituksen 

tilausvahvistukseen ja muihin toimituksen yhteydessä toimitettuihin asiakirjoihin. Tyyppimerkintä koostuu 14 merkistä alla olevan taulukon 

mukaisesti. 

Huomioi, että tässä kirjasessa kuvatut pumpputyypit eivät välttämättä ole saatavana kaikkina eri variantteina. Varjostetut merkintäkoodit 

on leimattu pumpun arviokilpeen. 

S 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5 6 . 7 8 9 10 11 12 13 14 

Merkintákohta Kuvaus 

1. Pumpputyyppi S GRUNDFOS jätevesiuppopumppu, mallia S 

2. Juoksupyörä 1 Yksisolapyörä 
2 Kaksisolapyörä 
3 Kolmisolapyörä 
V Pyörrevirtapyörä SuperVortex 
A Aksiaalijuoksupyörä 

3. Moottorityyppi [ ] Vakio, ei luokiteltu . 

X Räjähdyssuojattu moottori 

A ATEX-direktiivin mukainen 

4. Moottoriteho Moottorin teho kW 

5. Moottorin napaluku Moottorin kierrosluku 
50 Hz 60 Hz 
min-1 min-1 

2 2-napa 3000 3600 

4 4-napa 1500 1800 

6 6-napa 1000 1200 

8 8-napa 750 900 

10 10-napa 600 720 

12 12-napa 500 600 

6. Pumppusukupolvi [ ] 1. sukupolvi 
A 2. sukupolvi 
B 3. sukupolvi, jne. 

Sukupolvitunnus erottaa toisistaan rakenteellisesti erilaiset pumput saman teholuokan eri pumput 

7. Nostokorkeus [ ] Ei luokitusta 
E Erikoisen matala 

L Matala 
M Keskimääräinen 
H Korkea 

S Superkorkea 

8. Asennustapa 1 Uppoasennus uppoliittimellä . 

2 . Uppoasennus uppoliittimellä. Pumpulla jäähdytysvaippa. 

3 ' Pystysuora kuiva-asennus jalustalla. Pumpulla jäähdytysvaippa. 

4 Uppoasennus siirrettävä 
5 Uppoasennus siirrettävä. P.umpulla jäähdytysvaippá. 
6 Vaakasuora kuiva-asennus jalustalla ja tuella. Pumpulla jäähdytysvaippa. 

7 Pystysuora kuiluasennus " 

9. Vaihdettavuus Vaihdettavuuskirjaimet (A, B, C...) ilmoittavat osien vaihdettavuusrajoituksista muuten saman- 

tyyppisten pumppujen välillä. Samalla vaihdettavuustunnuksella merkityillä samantyyppisillä 
pumpuilla on täydellinen osien vaihdettavuus ja samat varaosaluettelot. 

10. Vaiheluku [ ] 3-vaihe 

11. Taajuus 5 50 Hz 

6 60 Hz 

12. Jännite ja käynnistys 50 Hz 60 Hz 

01 400 V, DOL 01 460 V, DOL 

11 400 V, Y/D 11 460 V, Y/D 

02 230 V, DOL 03 500 V, DOL 

12 230 V, Y/D 13 500 V, Y/D 

03 415 V, DOL 05 380 V, DOL 

13 415V,Y/D 15 380V,Y/D 
04 500 V, DOL 07 220 V, DOL 

14 500 V, Y/D 17 220 V, Y/D 

06 690 V, DOL 

13. Erikoislaitteet U Laipat mitoitettu ANSI-standardin mukaisesti 

14. Poikkeavat rakenteet Z Erikoisuuden laatu ilmenee tilausvahvistuksesta. 
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1.5 Arvokilpi 
Pumput voidaan tunnistaa arvokilvestä, joka sijaitsee pumpun 
yläkannessa, katso kuva 1. Arvokilven puuttuessa tai sen ollessa 
vaurioitunut, voidaan pumppu tunnistaa yläkanteen arvokilven 
alle leimatusta sarjanumerosta. 
Kuva 1 

1 

2 

3 

5 

7 

9 

10 

13 

14 

16 

18 

O O 
CEGRUNEOFOS'N o 

co c 
cd 
ro 
E 
m > 
0 

z 
LL 
ç 

a 

Type: 

°C 

Prod No: 

No: Tmax: 
Hmax: Qmax: I/s 
2 20m IP68 
Motor:- Hz n: min-t V ,L A 

- V Y A 
-Pl: kW P2: kW- 

-COS (70: Insul.class.F 
-P.C. wt: kg 

9606695 j 

4 
6 

8 

11 

12 

15 
17 
19 

Pos. Kuvaus 

1 Tyyppimerkintä 

2 SAP koodi 

3 Valmistenumero 

4 Korkein nestelämpötila 

5 Suurin nostokorkeus 

6 Suurin tilavuusvirta 

7 Suurin sallittu upotussyvyys 

8 Kotelointiluokka 

9 Vaiheluku 

10 Taajuus 

11 Nimelliskierrosluku 

12 Jännite/virta kolmiokytkentä 

13 Jännite/virta tähtikytkentä 

14 Ottamateho 

15 Akseliteho 

16 Tehokerroin 

17 Eristysluokka 

18 Tuotantokoodi, vuosi/viikko 

19 Pumpun paino 
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1.5.1 Räjähdyssuojasertifiointi ja -luokitus 
Räjähdyssuojatut pumput ovat suunnittelun ja rakenteen osalta 
Baseefan hyväksymät (2001) oleellisten terveys- ja turvallisuus- 
vaatimusten mukaisesti käytettäväksi mahdollisesti räjähdysher- 
kissä tilöissa EU-neuvoston direktiivin 94/9/EC (ATEX) liitteen II 

(Annex II) mukaisesti. 

Hyväksytyt pumput (Ex-pumput) on varustettu hyväksyntäkilvellä, 
joka sijaitsee näkyvästi arvokilven vieressä. 

Kuvassa 2 on näytetty valinnaisesti lämpötilaluokan T3 tai T4 mu- 
kaan hyväksytyillä räjähdyssuojatuilla moottoreilla varustettujen 
pumppujen hyväksyntäkilvet. 
Kuva 2 

CE 
CE 1 180 E: 

EEx dl1B T3 
cl1B T4 

Baseefa 

GRUNUFOS ÌV O 

Type: 

No. 

PC 

112 G 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70 C 

1Z2 32591 96496551 O 

CrauNOCOSN 
CE CE1180 fx 112G 

EEx dIIB T4 
c11B T4 

Baseefa 

Type: 

No. 

PC 9 

ll c 
d v 

Cable temp. may exceed 70 C 
Do not open when an explosive m 
gas atmosphere Is present. 

'O lu325A1 96496550 Q., I- 

Cautions! 

Do not open while energized 

Kilpien sisältämät tiedot: 

CE CE-merkintä. 

1180 Ilmoitetun laitoksen numero. 

© 
I I 

2 

G 

EU:n Ex-symboli. 

Laiteryhmä (II = muut kuin kaivokset). 

Laiteluokka (korkea suojausaste). 

Räjähdysherkän ympäristön luokitus. 

EEx Moottori räjähdyssuojattu Euronorm-standardin 
mukaisesti. 

d Moottori kestää räjähdyspaineen. 

IIB 

T3 

T4 

C 

Baseefa 

Kaasuluokitus. 

Suurin sallittu moottorin pintalämpötila on 200°C. 

Suurin sallittu moottorin pintalämpötila on 135°C. 

Rakenneturvallisuus. 

Sertifikaatin numero. 

No. HA. 

PC Tuotantokoodi. 

2. Turvallisuus 

Kaivoihin tárkoitetut pumput saavat asentaa vain eri- 
koisesti tähän koulutetut henkilöt. 

Henkilöitä ei saa mennä asennusalueelle ympäristö- 
kaasun ollessa räjähdysherkkä. 

Turvallisuussyistä on kaikki kaivoissa suoritettava työ valvottava 
kaivon ulkopuolelta. 

Uppopumppujen kaivoissa oleva jätevesi sisältää myrkyllisiä tai 
sairautta aiheuttavia ainesosia. Kaikkien työhön osallistuvien tu- 
lee käyttää asianmukaisia suojaimia ja suojavaatetusta ja noudat- 
taa henkilökohtaisesta hygieniasta annettuja ohjeita. 
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3. Kuljetus ja varastointi 
Pumppu toimitetaan tehtaalta pakattuna asianmukaiseen pakka- 
ukseen, jossa sen tulisi olla asennukseen saakka. 

Varmista, että pumppu ei voi vieriä tai kaatua. 

Kaikkien pumpun nostoon käytettävien nostimien ja nostinlaittei- 
den on oliava käyttötarkoitukseen mitoitettu ja tarkastettu vaurioi- 
den varalta ennen nostoja. Suurimpia sallittuja kuormia ei mis- 
sään vaiheessa saa ylittää. Pumpun paino on ilmoitettu arvokil- 
vessä. 

Pumppu on aina nostettava nostosangasta tai sopi- 
vasti tuettuna haarukkatrukilla. Pumppua ei saa mil- 
loinkaan nostaa kaapelista tai paineputkesta/letkus- 
ta. 

Huom: Pumppukaapelin vapaan pään suojapussia ei saa poistaa 
ennen sähkökytkentöjen suorittamista. Kaapelin vapaata päätä ei 

saa altistaa kosteudelle tai vedelle vaikka se olisi varustettu suo- 
japussilla. Ohjeen noudattamattajättäminen saattaa johtaa moot- 
borin vaurioitumiseen. 

Pitkää varastointia varten pumppu on suojattava kosteudelta ja 
kuumuudelta. 

Varastointilämpötila: -30°C ...+60°C. 

Pitkän varastoinnin jälkeen pumppu on tarkastettava ennen käyt- 
töönottoa. Varmista, että juoksupyörä liikkuu vapaasti. Huomioi 
erikoisesti akselitiivisteiden ja kaapeliläpiviennin kuntoa. 

4. Asennus 
Pumpun mukana toimitettu irrallinen arvokilpi tulee asentaa näky- 
västi asennuspaikalla. 

Kaikkia turvallisuusohjeita on noudatettava asennuspaikalla, 
esim. tuulettimien käyttöä raittiin ilman saannin varmistamiseksi 
kaivoon. 

Käsiä tai työkaluja ei saa viedä pumpun imu- tai pai- 
neaukkoon sen jälkeen kun pumppu on kytketty säh- 
köverkkoon, ellei pumppua ole asianmukaisesti kyt- 
ketty irti irrottamalla varokkeet tai avaamalla pääkat- 
kaisija. On varmistettava, että pääkatkaisijaa ei voida 
kytkeä päälle vahingossa. 

Ennen asennusta tulee öljytilan öljymäärä tarkastaa, katso kohta 
7.1 Öljyn tarkastus ja vaihto. 

S1-, S2-, S3-, SA- ja SV-pumput on tarkoitettu asennettavaksi eri- 
laisin menetelmin. 

Kuvat 3 ... 7 näyttävät mahdolliset asennusversiot. 

Kuva 3 

Versiot 1 ja 2: 
Uppoasennus uppoliittimellä 

\ 

Kiinteään asennukseen pumppukaivoon. Pumppu voidaan 
helposti laskea kaivoon ja nostaa sieltä johdeputkien 
avulla. 
Version 2 pumppujen kohdalla voidaan nestepinta asettaa 
alemmaksi. 

Kuva 4 

Versio 3: 
Pystysuora kuiva-asennus jalustalla 

Kiinteään asennukseen pumpputilaan. Pumppu liitetään 
laippaliitoksilla imu- ja paineputkistoon. Pumput, joilla on 
DN 500 tai DN 600 laipat asennetaan betoniperustuksille 
(y11ä olevan kuvan oikeanpuolinen pumppu). 

Kuva 5 

Versiot 4 ja 5: 
Uppoasennus siirrettävä 

Uppoasennus siirrettävään käyttöön tai tilapäiseen asen- 
nukseen. 
Version 5 pumppujen kohdalla voidaan nestepinta asettaa 
alemmaksi. 

Kuva 6 

Versio 6: 
Vaakasuora kuiva-asennus jalustalla ja tuella 

00 o, 0-4- o, o, o, 9 0, o, o, 
o, o, o, o, o, o, o, o, 

Kiinteään asennukseen pumpputilaan. Pumppu liitetään 
laippaliitoksilla imu- ja paineputkistoon. 
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Kuva 7 

Versio 7: 
Pystysuora kuiluasennus 

Pystysuora kuiluasennus teräsputkessa tai betonikuilussa. 

4.1 Uppoasennus uppoliittimellä 
Kiinteään asennukseen tarkoitetut pumput voidaan asentaa kiin- 
teälle uppoliittimelle ja käyttää kokonaan tai osittain upotettuina 
pumpattavassa nesteessä. 

1. Poraa johdeputkien tappiohjaimelle reiät kaivonaukon sisä- 
puolelle ja kiinnitä tappiohjain väliaikaisesti kahdella ruuvilla. 

2. Sijoita uppoliitin kaivon pohjalle. Luotinarun avulla voidaan 
uppoliitin sijoittaa tarkasti paikoilleen. Kiinnitä uppoliitin laa- 
jennuspulteilla. Jos kaivon pohja on epätasainen, on se tasoi- 
tettava uppoliittimen kohdalla ennen sen kiinnittämistä. 

3. Asenna paineputkisto normaalia putkiasennustapaa noudat- 
taen käyttämättä ylen määrin voimaa. Putkistoon ei saa koh- 
distaa jännitteitä. 

4. Asenna johdeputket uppoliittimen korvakkeisiin ja katkaise ne 
lopullisiin mittoihinsa tappiohjainten suhteen kaivonaukon 
kohdalla. 

5. Irrota väliaikaisesti kiinnitetty tappiohjain. Aseta tappiohjai- 
men laajenevat tapit johdeputkien yläpäihin ja kiinnitä tap- 
piohjain paikalleen kaivoaukon kohdalla. Kiristä paisuntaele- 
menttien ruuvit. 

6. Puhdista kaivo jätteistä ennen pumpun laskemista kaivoon. 

7. Asenna luisti pumppuun. 

8. Aseta pumpun luisti johdeputkien väliin ja laske pumppu kai- 
voon nostosankaan kiinnitetyllä nostokettingillä. Laskeutues- 
saan uppoliittimelle pumppu kytkeytyy siihen automaattisesti. 

9. Ripusta nostokettingin pää sopivaan koukkuun siten, että ket- 
tinki ei voi joutua kosketukseen pumppupesän kanssa. 

10. Säädä pumppukaapelin pituutta keräämällä se kieppiin sopi- 
valla pidikkeellä, ja varmista, että se ei vahingoitu asennus- 
työn aikana. Ripusta pidike sopivaan koukkuun kaivon ylä- 
osassa. Varmista, että kaapeliin ei tule teräviä taitoksia tai 
että se ei joudu puristukseen. 

11. Liitä moottorikaapeli ja mahdollinen ohjauskaapeli. 

Huom: Kaapelin päätä ei saa joutua veden alle, koska vesi voi 
kulkeutua sen kautta moottoriin. 
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4.2 Kuiva-asennus 
Kuiva-asennetut pumput asennetaan kiinteästi kuivaan pumpputi- 
laan. 

Pumpun moottori on koteloitu ja vesitiivis eikä vahingoitu vaikka 
asennuspaikka täyttyisi vedellä. 

1. Merkkaa ja poraa kiinnitysreiät betonilattiaan/betoniperustuk- 
siin. 

2. Asenna ja kiinnitä pumpun jalusta tai tukilaippa. 

3. Kiinnitä pumppu jalustaan laippapulteilla. 

4. Tarkasta, että pumppu on pysty- tai vaakasuorassa. 

Pumpun huollon helpottamiseksi tulee sen molemmin puolin 
asentaa sulkuventtiilit. 

5. Asenna imu- ja paineputkisto sekä tarvittaessa sulkuventtiilit, 
ja varmista että pumppuun ei kohdistu jännitteitä putkistosta. 

6. Säädä pumppukaapelin pituutta keräämällä se kieppiin sopi- 
valla pidikkeellä, ja varmista, että se ei vahingoitu asennus- 
työn aikana. Ripusta pidike sopivaan koukkuun. Varmista, että 
kaapeliin ei tule teräviä taitoksia tai että se ei joudu puristuk- 
seen. 

7. Liitä moottorikaapeli ja mahdollinen ohjauskaapeli. 

Huom: Vaakasuoraan asennettavien pumppujen ja imuputkiston 
välissä suositellaan supistuskappaleen käyttöä. Tämän on oltava 
epäkeskeistä tyyppiä asennettuna suora sivu ylöspäin. Täten es- 
tetään ilmaa kerääntymästä imuputkistoon ja siitä johtuvat pum- 
pun käyntihäiriöt poistuvat, katso kuva 8. 

Kuva 8 

Epäkeskeinen supistuskappale 

4.3 Uppoasennus siirrettävä 
1. Asenna jalusta pumpun imuaukkoon. 

2. Asenna 90° putkikäyrä pumpun paineaukkoon ja liitä paine- 
putki/letku. 

Letkua käytettäessä on varmistettava, että letkuun ei tule teräviä 
taitoksia ja että letkun sisähalkaisija on yhteensopiva pumpun 
paineaukon kanssa. 

3. Laske pumppu pumpattavaan nesteeseen nostosankaan kiin- 
nitetyllä nostokettingillä. Pumppu tulee sijoittaa tasaiselle, kiin- 
teälle alustalle. Varmista, että pumppu riippuu nostokettingistä 
eikä pumppukaapelista. 

4. Ripusta nostokettingin pää sopivaan koukkuun siten, että ket- 
tinki ei voi joutua kosketukseen pumppupesän kanssa. 

5. Säädä pumppukaapelin pituutta keräämällä se kieppiin sopi- 
valla pidikkeellä, ja varmista, että se ei vahingoitu asennus- 
työn aikana. Ripusta pidike sopivaan koukkuun. Varmista, että 
kaapeliin ei tule teräviä taitoksia tai että se ei joudu puristuk- 
seen. 

6. Liitä moottorikaapeli ja mahdollinen ohjauskaapeli. 
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4.4 Pystysuora kuiluasennus 
1. Hitsaa pumpun mukana toimitettu istukkarengas teräksisen 

kuiluputken alapäähän tai juota se paikalleen betonikuilun ala- 
aukon kohdalle. 

2. Kiinnitä nostokettinki pumpun nostosankaan ja avaa kaapeli- 
kieppi. 

3. Kun istukkarengas on kiinnitetty paikalleen, lasketaan pumppu 
kuiluun renkaan varaan. varmista, että pumpun pumppupesän 
ulkopuolella oleva 0-rengastiiviste on paikallaan urassaan. Is- 

tukkarenkaassa olevat kolme ohjaustappia ohjaavat pumpun 
oikeaan asentoon estävät sitä kiertymästä käytön aikana. 

4. Ripusta nostokettingin pää sopivaan koukkuun kuilun ylä- 
osassa siten, että kettinki ei voi joutua kosketukseen pumppu- 
pesän kanssa. 

5. Säädä pumppukaapelin pituutta keräämällä se kieppiin sopi- 
valla pidikkeellä, ja varmista, että se ei vahingoitu asennus- 
työn aikana. Ripusta pidike sopivaan koukkuun. Varmista, että 
kaapeliin ei tule teräviä taitoksia tai että se ei joudu puristuk- 
seen. 

6. Liitä moottorikaapeli ja mahdollinen ohjauskaapeli. 

4.5 Pumppuohjaus 
S1-, S2-, S3-, SA- ja SV-pumput voidaan Iiittää erilliseen tarvik- 
keena saatavaan GRUNDFOS pumppuohjauskeskukseen pin- 
nanohjauksineen: 

tyyppi LC yhden pumpun asennuksiin sekä 

tyyppi LCD kahden pumpun asennuksiin. 

Sovelluksesta riippuen voidaan käyttää erityyppisiä pinnanohja- 
usjärjestelmiä. 

LC-ohjaimessa on kaksi tai kolme pintakytkintä: 
Kaksi pumpun käynnistykseen ja pysäytykseen. Kolmas, valin- 
nanvarainen pintakytkin on tulvahälytyksen antoa varten. 

LCD-ohjaimessa on kolme tai neljä pintakytkintä: 
Yksi pumppujen yhteinen pysäytyskytkin ja kaksi pumppujen 
käynnistykseen. Neljäs, valinnanvarainen pintakytkin on tulvahä- 
lytyksen antoa varten. 

Pintakatkaisijoiden asennuksessa on huomattava seuraavat koh- 
dat: 

1. Ilmahäiriöiden ja tärinän ehkäisemiseksi uppoasennuksissa on 

pysäytyksen pintakytkin asennettava niin, että pumppu py- 

sähtyy ennen kuin nestepinta laskee pumppupesän yläreunan 
alapuolelle. 
Kuiva-asennettujen pumppujen kohdalla on alin pysäytystaso 
pääsääntöisesti asetettava ainakin 20 cm imuputken aukon 
yläpuolelle, katso kuva 8. 

2. Käynnistyksen pintakytkin asennetaan niin, että pumppu 
käynnistyy tóivotun pintakorkeuden mukaan, mutta käynnistyy 
kuitenkin aina viimeistään ennen kuin nestepinta saavuttaa 
kaivon alimman tuloaukon. 

3. Mahdollinen tulvahälytyksen pintakytkin on säädettävä 
noin 10 cm ylempää käynnistyspintakatkaisijaa korkeammalle, 
mutta kuitenkin niin, että hälytys tapahtuu aina ennen kuin 
nestepinta saavuttaa kaivon tuloaukon. 

Huom: Pumpun ohjauskeskusta ei saa asentaa tiloihin, joissa voi 

olla räjähdysherkkiä kaasuja. 

Pumpun on aina oltava täytetty pumpattavalla nes- 
teellä. 

Asennuksessa on käytettävä lisäpintakytkintä varmis- 
tamaan, että pumppu pysähtyy siinäkin tapauksessa, 
että pysäytyksen pintakytkin on viallinen. 

4.6 Lämpökytkimet 
Staattorikäämeihin on sisäänrakennettu kolme bi-metallista läm- 
pökytkintä, ja kytkin avautuu mahdollisen ylikuumenemisen sattu- 
essa, eli +150°C lämpötilassa. 

Lämpökytkinten käyttöjännite on 12-230 VAC. 

Lämpökytkimet on kytketty ohjauskaapeliin, katso kohta 
5. Sähköliitännät, ja ne on Iiitettävä ohjauskeskuksen suojalaite- 
piiriin. 

Huom: Ohjauskeskuksessa tulee olla suojapiiri, joka katkaisee 
syöttövirran mikäli pumpun suojalaitteet laukeavat. 

Pumppuasennuksessa on käytettävä automaattista 
laitetta sähkönsyötön katkaisemiseksi siinä tapauk- 
sessa, että pumpun kosteuskytkin tai lämpökytkimet 
ovat lauenneet. 

4.7 Kosteuskytkimet 
Ei-räjähdyssuojatuissa pumpuissa on yksi kosteuskytkin, joka 
sijaitsee pumpun yläkannen alapuolisessa tilassa. 

Räjähdyssuojatuissa pumpuissa on kaksi kosteuskytkintä kyt- 
kettynä sarjaan, ja jotka sijaitsevat yläkannen alapuolisessa ti- 
lassa. 

Kosteuskytkin on kertatoiminen ja on vaihdettava uuteen käytön 
jälkeen. 

Kosteuskytkimet kytketään sarjaan lämpökytkimien kanssa ohja- 
uskaapeliin, katso kohta 5. Sähköliitännät, ja ne on liitettävä ohja- 
uskeskuksen suojalaitepiiriin. 

Huom: Ohjauskeskuksessa tulee olla suojapiiri, joka katkaisee 
syöttövirran mikäli pumpun suojalaitteet laukeavat. 

4.8 Termistorit 
Termistorit ovat saatavana lisävarusteena. 

Termistoreita käytetään laakereiden ja staattorin lämpötilan val- 
vontaan normaalien lämpökytkimien asemesta, ja ne on liitettävä 
ohjauskeskuksen termistorireleeseen. 

Seuraavia rajalämpötiloja käytetään: 

90°C - laakerilämpötilahälytys. 

130°C - pumpun pysäytys korkeasta laakerilämpötilasta. 

150°C - pumpun pysäytys korkeasta staattorilämpötilasta. 

Huonelämpötilassa on termistorien vastus n. 100 f2. 

Laakereiden lämpötilavalvontalaitteita ei ole saata- 
vana räjähdyssuojatuille pumpuille. 

4.8.1 Tarkastus pumpun asennuksen jälkeen 

1. Käyttämällä yleismittaria tarkastetaan, että piirin vastus on 

< 150 S2 / termistori. 

2. Käyttämällä yleismittaria tarkastetaan, että eristysvastus piirin 
ja staattorirungon välillä on asteikon ulkopuolella (ei mitatta- 
vissa ). 

3. Suoritetaan samoja mittauksia syöttökaapelin päästä. 

4.9 Pt100 Iämpötila-anturi 
Pt100 lämpötila-anturi on saatavana lisävarusteena: 

Pt100 anturia käytetään pääasiassa laakerilämpötilojen valvon- 
taan, mutta voidaan myös käyttää staattorin lämpötilan seuran- 
taan. 

Anturin vastusarvot ovat 

100 S2 0°C lämpötilassa, 

138,5 i2 100°C lämpötilassa, 

n. 108 S2 huonelämpötilassa. 

Pt100-anturia ei ole saatavana räjähdyssuojatuille 
pumpuille. 

4.9.1 Tarkastus pumpun asennuksen jälkeen 

1. 

2. 

3. 

4. 

Käyttämällä yleismittaria tarkastetaan, että vastus huoneläm- 
pötilässa on n. 108 Q. 

Käyttämällä yleismittaria tarkastetaan, että eristysvastus piirin 
ja staattorirungon välillä on asteikon ulkopuolella (ei mitatta- 
vissa oo ). 

Suoritetaan samoja mittauksia syöttökaapelin päästä. 

Pumpputarkastuksen aikana on Pt100 anturi liitettävä taltioin- 
tilaitteeseen. 
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4.10 Öljyn vesipitoisuusanturi OCT1 

Öljyn vesipitoisuusanturi OCT1 on saatavana lisävarusteena. 

Anturi mittaa öljytilassa olevan tiivisteöljyn vesipitoisuuden. 

Anturi koostuu öljyyn upotetusta levykondensaattorista ja mittaa 
öljyn sähkönjohtokykyä. Lähtevä signaali on 4-20 mA suhteelli- 
nen virtaviesti. OCT1 anturi liitetään kuvan 9 osoittamalla tavalla. 

4.10.1 OCT1-anturin asennus 

OCT1 asennetaan öljypesän täyttöaukkoon tulpan tilalle. 
1. Poista tulppa. 

2. Työnnä anturi öljyntäyttöreikään. 

3. Työnnä anturi riittävän syvälle öljytilaan, kuitenkin siten, että 
se ei kosketa pyöriviä osia, ja että se on kokonaan öljyn peit- 
tämä. Eri pumpputyyppien suositukset asennussyvyydestä on 
esitetty alla olevassa taulukossa. 

4. Kierrä holkki paikalleen täyttöreiän kierteisiin. 

Huom: Ennen asennusta öljynvaihdon jälkeen, on OCT1 tunnis- 
tin puhdistettava spriillä (mineraalitärpätillä). 
Kuva 9 

D I 

L 

OCT1 

1 (+) 

0 
2 (-) 

U = 30 VDC max 

R = (U - 9 V)/20 mA max 

1 
Moottori koko Asennussyvyydet 

L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2-, 4- ja 6-napa 

15 kW, 12-napa 
20 - 28 kW, 8-napa 
20 - 50 kW, 4-napa 

110 

22 - 35 kW, 10-napa 
35 - 50 kW, 8-napa 
58-155kW 

140 

Tekniset tiedot 

Mittausalue 20-100 pF. 

Anturin kapasitanssi 
ilmassa 9 pF. 

Mittausalue vesipitoisuu- 
delle 0 60% vastaten 4-20 mA. 

Lämpötila-alue 0-70°C. 

Lämpötila-alue 0-30 VDC maks. 23 mA. 

Materiaali, syöttökaapeli Polyuretaani. 

Ex hyväksyntä 

EEx ia IIB T4, Ui = 34 V, li = 

100 m, Ci = 220 nF, Li < 1 uH. 
Räjähdysherkissä ympäristöis- 
sä anturi on kytkettävä hyväksy- 
tyn Exi erottimen kautta. 
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5. Sähköliitännät 
Pumpun sähköiset liitännät on suoritettava paikallisten säännös- 
ten mukaisesti. 

Syöttöjännite ja -taajuus on ilmoitettu pumpun arvokilvessä. 

Jännitetoleranssi on oliava t5% nimellisjännitteestä. 

Varmista, että moottori on liitettävissä asennuspaikan verkköjän- 
nitteelle. 

Pumppuun on liitettävä ulkoinen verkkovirran katkai- 
sija, jossa koskettimien etäisyys avattuna on vähin- 
tään 3 mm jokaisen navan osalta. 

Pumppu on liitettävä moottorikäynnistimeen. 

Kuvassa 10 ja 11 esitetään kytkentäkaaviot suoralle ja tähti/kol- 
miokäynnistykselle. 

P1 ja P2 liitetään sarjassa lämpö- ja kosteuskytkimiin. 

Kuva 10 

Suora (DOL) 
käynnistys 

Kuva 11 

Tähti/ 
kolmiokäyn- 
nistys (Y/D) 

Räjähdyssuojattujen pumppujen yläkannessa on ul- 
koinen maadoituskosketin maaliitoksen varmistami- 
seksi. Sähkökytkentään on sisällytettävä ulkoinen 
kytkentä tästä koskettimesta maahan. Maajohdon on 
oliava voimassaolevien määräysten mukainen. 

Asennuksen 
vaihejohtimen (S) 

poikkipinta-ala 
[mm2] 

Maajohtimen pienin 
poikkipinta-ala 

[mmz] 

S<16 S 

16<S<_35 16 

S > 35 0,5 'S, enint. 70 

Ennen pumpun asennusta ja ensimmäistä käynnis- 
tystä on kaapelin kuntoa tarkastettava silmämääräi- 
sesti oikosulkujen välttämiseksi. 
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6. Käyttöönotto 
Ennen pumpun käynnistämistä tai kytkemistä auto- 
maattiohjaukseen, on varmistauduttava siitä, ettei 
pumpuille tai sen läheisyydessä olla suorittamassa 
huolto- tai multa toimenpiteitä. 

Toimintatapa: 

1. Poista sulakkeet tai avaa pääkatkaisija. 

2. Tarkista öljytilan öljypinta. Katso kohta 7.1 Öljyn tarkastus ja 
vaihto. 

3. Tarkasta, että juoksupyörä pyörii vapaasti. 

4. Tarkista, että valvontalaitteisto toimii. 

5. Varmista, että pumppu on upotettu pumpattavaan nestee- 
seen. Kuiva-asennettujen pumppujen kohdalla on varmistet- 
tava, että imualtaassa on nestettä. 

Varmista, että pumppu on täytetty pumpattavalla nes- 
teellä. 

Kuiva-asennetut pumput on ilmattava pumppupe- 
sässä olevan ilmaustulpan kautta. 

6. Avaa mahdolliset sulkuventtiilit. 

7. Tarkasta, että järjestelmä on täytetty nesteellä ja ilmattu. 

8. Tarkasta pintakytkimien säätöä. 

9. Käynnistä pumppu ja varmista, että käynti on normaali ilma 
melua ja tärinää. 

Huom: Pumppu on välittömästi pysäytettävä, mikäli siinä huoma- 
taan epänormaalia melua tai tärinää, tai jos sen käytössä tai ohja- 
uksessa ilmenee vakavia häiriöitä. Pumppua ei saa käynnistää 
uudelleen ennen kuin häiriöt on poistettu ja mahdolliset vial kor- 
jattu. 

10. Pumpun käynnistyksen jälkeen on pumpun todellinen käynti- 
piste todettava niin tarkasti kuin mahdollista, jotta voitaisiin 
todeta, että pumpputoimii suunnitellusti. 

Huom: Pumpun voi käynnistää hetkeksi pyörimissuunnan tarkis- 
tamista varten ilman että se on upotettu nesteeseen. 

Pumpun käytössä on aina noudatettava hyväksyttyjä toimintata- 
poja, joihin kuuluvat suunnitellut pumpun ohjauslaitteiden ja 
oheislaitteiden (venttiilit, ym.) tarkistukset. On varmistettava, että 
pumpun ja ohjauslaitteiden säätöjä voivat muuttaa vain valtuute- 
tut henkilöt. 

6.1 Pyörimissuunnan tarkastus 
Pumppupesään kohokuvioin valettu nuoli osoittaa oikean pyöri- 
missuunnan. Pumpun tulee pyöriä myötäpäivään moottorista tar- 
kasteltuna. Huomaa pumpun nykäisysuuntaa käynnistettäessä. 
Jos pumppu liikahtaa vastapäivään, on pyörimissuunta oikea. 

Vaihtoehtoisesti voidaan pumpun pyörimissuunta tarkastaa seu- 
raavasti: ' 

1. Pumppu käynnistetään ja vesimäärä tai paine mitataan. 

2. Pumppu pysäytetään ja verkkoliitännän kaksi vaihetta vaihde- 
taan keskenään. 

3. Pumppu käynnistetään ja vesimäärä tai paine mitataan uudel- 
leen. 

4. Pumppu pysäytetään. 

5. Kohtien 1. ja 3. tuloksia verrataan. Suurempi vesimäärä tai 
paine ilmoittaa oikean pyörimissuunnan. 

Huom: Pumppua saa käyttää váin lyhyen ajan nostettuna ketjus- 
taan. 

7. Kunnossapito ja huolto 
Kunnossapidon ja huollon saa suorittaa vain erikoi- 
sesti tähän koulutetut henkilöt. Ennen mitään pum- 
pulle suoritettavia toimenpiteitä, on syöttöjännite 
katkaistava ja varmistettava, ettei sitä epähuomiossa 
voida kytkeä. Lisäksi kaikkien pyörivien osien on ol- 
tava pysähdyksissä. 

Kunnossapidon ja huollon saa suorittaa vain erikoisesti tähän 
koulutetut henkilöt. 

Räjähdyssuojattujen pumppujen huolto- ja kunnossa- 
pitotyöt saa suorittaa GRUNDFOS tai GRUNDFOSin 
valtuuttama verstas. 

Ennen kuin kunnossapito- tai huoltotoimenpiteisiin ryhdytään, on 
varmistettava, että pumppu on perusteellisesti huuhdeltu puh- 
taalla vedellä. Huuhtele pumppuosat puhtaalla vedellä sitä mu- 
kaa kun pumppua puretaan. 

Tavallisessa käytössä toimivat pumput on tarkastettava vähin- 
tään kerran vuodessa tai 2000 käyttötunnin jälkeen. Jos pumpat- 
tava neste sisältää paljon lietettä tai hiekkaa, on pumppu 
tarkastettava n. joka 1000 käyttötunnin välein. 

Pitkän ja huolettoman käytön varmistamiseksi on suoritettava 
säännöllisiä tarkastuksia seuraavien kohtien mukaan: 

Tehonkulutus 
Öljypinta ja -Iaatu 
Pumpun ollessa uusi tai akselitiivisteen vaihdon jälkeen on öl- 
jymäärä tarkastettava viikon käytön jälkeen. 
Öljy muuttuu harmaaksi ja maitomaiseksi, kun se sisältää 
vettä. Tämä voi johtua viallisesta akselitiivisteestä. Vesipitoi- 
nen öljy on väihdettava. Kato kohta 7.1 Öljyn tarkastus ja 
vaihto. 
Huóm: Käytetty öljy on hävitettävä paikallisten säännösten ja 
ohjeiden mukaisesti. 
Öljytilan tilavuus sisältää n. 1,9 ... 12,4 litraa SAE 10 W 30 
moottoriöljyä mallista riippuen. 

Kaapeliläpivienti 
Varmista, että kaapeliläpivienti on vesitiivis ja että kaapeleissa 
.ei ole teräviä taitteita ja/tai puristukseen jääviä kohtia. 

Juoksupyörän imuvälys 
Tarkasta imuvälys. katso kohta 7.2 Juoksupyörävälyksen tar- 
kastus ja säätö. 

Pumppuosat 
Tarkista juoksupyörän ja pumppupesän kuluneisuutta ja 
vaihda vialliset osat. 

Kuulalaakerit 
Tarkista, että akseli pyörii äänettömästi ja kevyesti (pyöritä kä- 

sin). Vaihda vialliset kuulalaakerit. Vialliset kuulalaakerit tai 
huono moottoritoiminta ovat yleensä merkkinä siitä, että 
pumppu vaatii täydellisen kunnostuksen. Tämä huolto on suo- 
ritettava valmistajan tai valtuutetun huoltokorjaamon toimesta. 

Vierintälaakerit on vaihdettava vähintään 25.000 
käyttötunnin välein. 

Huom: Lämmönsiirtokyvyn varmistamiseksi on pumppu puhdis- 
tettava säännöllisesti ulkopuolelta. 
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7.1 Öljyn tarkastus ja vaihto 
Öljytilassa on kaksi tulppaa, A ja B, tyhjentämiseen, täyttämiseen 
ja pinnantarkastukseen. Vaaka-asennetuissa pumpuissa (versio 
6) on vielä kolmas tulppa, C, öljyn tyhjentämiseen. 

Vaaka-asentoon asennetuissa pumpuissa (versio 6) ovat öljytul- 
pat ama oikeassa asennossa kuvan 12 osoittamalla tavalla. 
Kuva 12 

C 

8- ja 10-napaisten 22-50 kW:n ja yli 50 kW:n moottorilla varustet- 
tujen pumppujen kohdalla voidaan öljy vaihtaa pumpun ollessa 
pystyasennossa. Tulppareikä B:tä käytetään öljyn määrän arvioi- 
miseen, katso kuvà 13. 

Kuva 13 

Toimitaan seuraavasti: 

1. Aseta pumppu asentoon, jossa yksi tulppareikä A osoittaa 
ylöspäin. 

Öljypesän täyttötulppaa A avattaessa on huomioi-. 
tava, että pesässä saattaa olla ylipainetta. Tulppaa ei 
tule poistaa ennen kuin ylipaine on kokonaan purkau- 
tunut. 

2. Aseta puhdas keräysastia pumpun alle ulos vuotavan nesteen 
keräämiseksi. Avaa sivulle osoittava tulppa B ja huomaa öljyn 
pintaa. Ulos vuotava neste on merkki siitä, että alempi tiiviste 
on vuotanut, mikä voi olla täysin normaalia. 

3. Käännä pumppu tai poista tulppa C ja anna kaiken öljytilassa 
olevan nesteen valua ulos keräysastiaan. Kaada osa öljystä 
puhtaaseen lasiastiaan ja tarkasta sen kuntoa. 
Puhdasta öljyä voidaan käyttää uudestaan. 
Emulgoitunut öljy on vaihdettava ja hävitettävä. 
Huom: Käytetty öljy on hävitettävä paikallisten ohjeiden ja 
sääntöjen mukaisesti. 
Lijan pieni öljymäärä voi johtua toisiotiivisteen vuotamisesta. 
Pumppu tulisi tällöin toimittaa valtuutettuun huoltoliikkeeseen 
lisätutkimuksia ja mahdollista korjausta varten. 

4. Öljy täytetään ylemmästä täyttöreiästä A pumpun ollessa 
vaaka-asennossa kunnes öljyä tulee ulos sivureiästä B. 

Vaihda tulppien O-rengastiivisteet, sulje ja kiristä tulpat. 

Käytä öljyä, jonka viskositeettiluokka on SAE 
10 W 30. 

ONDINA 917-öljyä voidaan käyttää ainoastaan läm- 
pötilaluokan T4 asennuksissa. 
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7.2 Juoksupyörävälyksen tarkastus ja säätö 
Juoksupyörän imuvälyksen säätö tulee kysymykseen vain 
kanavapyöräpumppujen kohdalla (S1-, S2- ja S3-pumput). 

Oikea imuvälyksen arvo on 0,7 mm ±0,2 mm. Välys tulee säätää 
viimeistään kun se on kulunut arvoon 1,2 mm tai sitä suurem- 
maksi. 

Säätömenetelmä on erilainen uppo-asennetuille pumpuille (ver- 
siot 1, 2, 4 ja 5) ja kuiva-asennetuille pumpuille (versiot 3, 6 ja 7). 

Eri säätömenetelmät on kuvattu seuraavissa kohteissa: 

7.2.2 Juoksupyörävälyksen säätö uppoasennetuille pumpuille il- 
' man imukartiota tai -kantta, 

7.2.3 Juoksupyörävälyksen säätö uppoasennetuille pumpuille va- 
rustettuna imukartiolla tai -kannella, 

7.2.4 Juoksupyörävälyksen säätö kuiva-asennetuille pumpuille il- 
man liukurengasta, 

7.2.5 Juoksupyörävälyksen säätö kuiva-asennetuille pumpuille 
vàrustettuna liukurenkaalla, 

7.2.6 Juoksupyörävälyksen säät aksiaalipumpuille. 

7.2.1 Uppoasennettujen pumppujen imuvälyksen tarkastus 

1. Aseta pumppu vaaka-asentoon työpöydälle. 

2. Paikanna kuusi pumppupesän kiinnitysruuvia ja kolme säätö- 
ruuvia, katso kuva 14. 

3. Tarkasta juoksupyörän ja pumppupesän välistä välystä rako- 
tulkilla. 

4. Pyöritä juoksupyörää käsin ja tarkasta useasta kohdasta, 
katso kuva 15.. 

Kuva 14 

Kuva 15 

Säätöruuvi 

Kiinnitys- 
ruuvit 

Jos juoksupyörävälys on säädettävä, noudata jotakin alla olevista 
säätömenetelmistä. 
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7.2.2 Juoksupyörävälyksen säätö uppoasennetuille pum- 
puille ilman imukartiota tai -kantta 

Toimenpide: 

1. Avaa kaikki kiinnitys- ja säätöruuvit pumppupesän ja moottorin 
välissä. 

2. Koputa massavasaralla pumppupesää useasta kohdasta irrot- 
taaksesi sen moottorista. 

3. Sulje juoksupyörän imuvälys kiristämällä kolme kiinnitysruuvia 
kunnes juoksupyörä koskettaa pumppupesää. Älä ylikiristä 
ruuveja. 

4. Avaa kiinnitysruuvit ja avaa imuvälys arvoon 0,7 mm ±0,2 mm 

kiristämällä säätöruuveista, katso kuva 16. Tarkasta, että vä- 
lys on tasainen imuaukon kaikissa pisteissä. 

Kuva 16 

5. Kiristä kaikki kiinnitysruuvit ja tarkasta vielä, että imuvälys on 

pysynyt asetetussa arvossaan. 

7.2.3 Juoksupyörävälyksen säätö uppoasennetuille 
pumpuille varustettuna imukartiolla tai -kannella 

Toimenpide: 

1. Avaa kaikki kiinnitysruuvit ja säätöruuvit pumppupesän ja imu- 
kartion (imukannen) välissä. 

2. Koputa massavasaralla imukartiota tai imukantta useasta koh- 
dasta irrottaaksesi sen pumppupesästä. 

3. Sulje juoksupyörän imuvälys kiristämällä kolme kiinnitysruuvia 
kunnes juoksupyörä koskettaa imukartiota tai -kantta. Älä yliki- 
ristä ruuveja. 

4. Avaa kiinnitysruuvit ja avaa imuvälys arvoon 0,7 mm ±0,2 mm 

kiristämällä säätöruuveista, katso kuva 17. Tarkasta, että vä- 
lys on tasainen imuaukon kaikissa pisteissä. 

Kuva 17 

5. Kiristä kaikki kiinnitysruuvit ja tarkasta vielä, että imuvälys on 

pysynyt asetetussa arvossaan. 

7.2.4 Juoksupyörävälyksen säätö kuiva-asennetuille 
pumpuille ilman liukurengasta 

Juoksupyörän imuvälys voidaan säätää pumpun ollessa asennet- 
tuna jalustallaan ja Iiitettynä putkistoon, katso kuva 16. 

Toimenpide: 

1. Avaa kaikki kiinnitys- ja säätöruuvit pumppupesän ja moottorin 
välissä. 

2. Koputa massavasaralla pumppupesää useasta kohdasta ja ir- 

rottaaksesi sen moottorista. 

3. Sulje juoksupyörän imuvälys kiristämällä kolme kiinnitysruuvia 
kunnes juoksupyörä koskettaa pumppupesää. Älä ylikiristä 
ruuveja. 

4. Mittaa etäisyys X tiivistepesän ja pumppupesän välissä kol- 
mesta kohdasta työntömitalla, katso kuva 16. 

5. Avaa kiinnitysruuvit ja nosta moottori 0,7 mm ±0,2 mm kiristä- 
mällä säätöruuveista, käyttämällä mittaa X viitteenä. 

6. Kiristä kaikki kiinnitysruuvit ja tarkasta vielä, että mitat X kol- 
messa tarkastuspisteessä ovat pysyneet uusissa asetusar- 
voissaan. 

7.2.5 Juoksupyörävälyksen säätö kuiva-asennetuille 
pumpuille varustettuna Iiukurenkaalla 

Juoksupyörän imuvälys voidaan säätää pumpun ollessa asennet- 
tuna jalustallaan ja Iiitettynä putkistoon, katso kuva 18. 

Toimenpide: 

1. Avaa kaikki kiinnitysruuvit (028) imukannen ja liukurenkaan 
välissä. 

2. Sulje juoksupyörän imuvälys S kiristämällä kolme säätöruuvia 
(074) kunnes liukurengas koskettaa juoksupyörää. Älä yliki- 
ristä ruuveja. 

3. Mittaa etäisyys "L" liukurengaskorvakkeen ja pumppupesän 
välissä kolmesta kohdasta rakotulkilla tai vastaavalla, katso 
kuva 18. 

4. Avaa säätöruuvit (074). 

5. Kiristä kiinnitysruuvit (028) tasaisesti siten, että mitta "L" mitat- 
tuna säätöruuvien kohdalla kasvaa 0,7 mm ±0,2 mm. 

6. Kiristä säätöruuvit (028) ja tarkasta kiinnitysruuvien (028) ki- 
reys. 

7. Tarkasta viitemitta "L" ja säädä tarvittaessa uudestaan. 

Kuva 18 

7.2.6 Juoksupyörävälyksen säätö aksiaalipumpuille 

Juoksupyörän imuvälys uudessa pumpussa on 0,8 mm eikä sitä 
voi säätää. Jos välys kasvaa arvoon 3 mm tai suuremmaksi on 

juoksupyörä ja imupesä vaihdettava uusiin pumpun alkuperäisen 
käyttöpisteen hyötysuhteen pitämiseksi ennallaan. 
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7.3 Räjähdyssuojatut S1-, S2-, S3- ja SV-pumput 
Huolletut ja korjatut räjähdyssuojatut pumput merkitään korjaus- 
kilvellä, jossa on seuraavat tiedot: 

Korjaustunnus R. 

Korjauksen suorittaneen korjaamon nimi tai kaupallinen tun- 
nus. 

Korjaamon toimenpiteeseen Iiittyvä työnumero. 

Korjauspäivämäärä. 

Uusintakorjaustapauksissa tulee aikaisempi kilpi korvata uudella, 
ja vanhat tiedot merkitä korjaamolla tiedoksi. 

Korjausta suorittavan korjaamon tulee merkitä tiedoksi tiedot suo- 
ritetuista korjauksista ja kaikista aikaisemmista korjauksista ja 
mahdollisista muutostöistä. Kopiot korjaamon merkinnöistä tulee 
toimittaa omistajalle tai käyttäjälle edelleen arkistoitavaksi räjäh- 
dyssuojatun pumpun alkuperäisen sertifikaatin yhteyteen. 

7.3.1 Kaapeli 

Vain valmistajan hyväksymiä ja kaapeliläpivientiosien mukaisia 
kaapeleita saa käyttää. Kaapelien on oltava sopivia halkaisijan, 
johtimien lukumäärän, johtimien poikkipinta-alan ja vaippamateri- 
aalin suhteen. 

7.3.2 Kaapeliläpivienti 

Vain EExd-tyyppisiä kaapeliläpivientiosia joiden mitai vastaavat 
kaapelin halkaisijaa saa käyttää. Sopivat kaapelien ulkohalkaisi- 
jatiedot on leimattu läpivientiosiin. 

Kaapeliläpivienti lukitaan moottoriin kiristämällä kiinnitysruuvit ta- 
saisesti vuorotellen kunnes se kiinteästi koskettaa moottorin 
kantta. 

7.3.3 Varaosat 

Vaurioituneet osai, kuten moottorin yläkansi ja kaapeliläpivienti, 
on korvattava uusilla, hyväksytyillä osilla. Osia ei saa kunnostaa 
koneistamalla, uudelleenkiertäyttämällä, hitsaamalla, jne. 

7.4 Saastuneet pumput 
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 ennen kuin pumppu toimitetaan huoltoon. Muussa 
tapauksessa GRUNDFOS voi kieltäytyä vastaanottamasta ja 
huoltamasta pumppua. 

Mahdolliset palautukseen liittyvät 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. 

8. Hävittäminen 
Tämän tuotteen tai sen osien hävittämisessä on noudatettava 
seuraavia ohjeita: 

1. Käytä paikallisia yleisiä tai yksityisiä jätekeräilyn palveluja. 

2. Jos jätekeräilyn palveluja ei ole, tai ne eivät vastaanota tai 
pysty käsittelemään tuotteen materiaaleja, voidaan tuote tai 
sen mandolliset ympäristölle vaaralliset aineet toimittaa lähim- 
pään GRUNDFOS -yhtiöön tai -huoltokorjaamoon. 
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9. Vianetsintä 

Ennen ryhtymistä vianetsintään on varmistettava, että pumpun varokkeet on irrotettu tai että virta on katkaistu pääkytkimestä. 
On varmistettava, että sähkönsyöttöä ei voida vahingossa kytkeä päälle. Lisäksi kaikkien pyörivien osien on oltava pysähdyk- 

sissä. 

Kohdassa 2. Turvallisuus esitetyt turvallisuusohjeet on luettava ja noudatettava. 

Vika Syy Korjaustoimenpide 

1. Pumppu ei käynnisty tai 
pysähtyy kesken käytön 
ilma syytä. 

a) Sähkönsyöttö poikki. Tarkasta sähkönsyöttö ja varokkeita. Tarkista, sul- 
keutuvatko kontaktorit käsinohjauksessa. 

2. Pumppu ei käynnisty tai 
pysähtyy. Ohjauskeskus 
ilmoittaa, että suojalaitteet 
oval lauenneet. 

a) Verkon yksi vaihe puuttuu. Tarkasta varokkeita ja sähkönsyöttöä. 

b) Hetkellinen ylikuormitushäiriö. Jos ylivirtarele laukeaa uudestaan käynnistettä- 
essä, on etsittävä syy. 

c) Juoksupyörä juuttunut. Tarkasta juoksupyörää ja puhdista tarvittaessa. 

d) Ylivirtareleen asetus väärä. Tarkista, että releen asetus on nimellisvirran mu- 
kainen. 

e) Lämpökytkimet lauenneet. Pumpun jäähdy- 
tys riittämätön. 

Anna moottorin jäähtyä. varmista versioiden 1 ja 4 

pumppujen riittävä upotussyvyys. 

f) Kosteusrele lauennut. Toimita pumppu korjaamoon. 

g) Móottorin kaapeli vioittunut. Tarkasta, onko näkyviä vaurioita. Toimita pumppu 
korjaamoon. 

h) Poikkeava jännite. Mittaa jännite. Sallittu poikkeama on ±5%. 

3. Pumppu käy multa ei 

pumppaa mitään tai 
pumppaa liian vähän. 

a) Pumppu käy väärinpäin. Tarkasta käyntisuuntaa ja muuta tarvittaessa vaih- 
tamalla kaksi syöttövirran vaihetta keskenään. 

b) Juoksupyörä irti tai kulunut. Tarkasta juoksupyörää ja vaihda tarvittaessa. 

c) Pumppu tai putkisto tukkeutunut. Tarkasta ja poista tukkeuma. 

d) Nostokorkeus liian korkea. Selvitä mittauksin ja muuta tarvittaessa putkistoja 
tai vaihda toinen pumppu tilalle. 

e) Venttiilit kiinni tai tukkeutuneet. Tarkasta venttiileitä ja puhdista tarvittaessa. Tar- 
kasta ja muuta takaiskuventtiilin asentoa tarvitta- 
essa. 

f) Ilmaa kertynyt kuiva-asenteisen pumpun pe- 
sään tai imuputkeen. 

Poista ilma. Nosta pysäytystaso ja/tai muuta imu- 
putkiston rakennetta. 

g) Pumpattava neste liian tiheää. Laimenna tai muuta prosessia. 

h) Pumppu irti uppoliittimestä. Tyhjennä kaivo ja aseta pumppu uudestaan uppo- 
liittimelle. 

i) Vuotava putkisto. Tarkasta putkistoa ja korjaa tarvittaessa. 

j) Huuhtelujärjestelmä tahattomasti kytketty 
päälle. 

Tarkasta järjestelmän toimintaa ja korjaa tarvitta- 
essa. 

4. Pumppu käynnistyy multa 
pysähtyy jälleen. 

a) Tukkeutunut pumppu aiheuttaa ylivirtare- 
leen laukeamisen. 

Tarkasta ja puhdista pumppu tarvittaessa tuk- 
keumasta. 

b) Ylikuumentunul moottori aiheuttaa lämpö- 
kytkimien laukeamisen. 

Anna moottorin jäähtyä ja tarkasta edellä mainitulla 
tavalla. 

c) Pinnanohjauslaitevika. Puhdista pinta-anturit tai säädä uudestaan tai 

vaihda tarvittaessa. 

5. Pumppu tärisee tai pum- 
pussa hälyääniä. 

a) Pumppu osittain tukkeutunut. Tarkasta ja puhdista pumppu tarvittaessa. 

b) Pumppu käy väärinpäin. Tarkasta käyntisuuntaa ja muuta tarvittaessa vaih- 
tamalla kaksi syöttövirran vaihetta keskenään. 

c) Pumppu toimii sallitun toimintaalueen ulko- 
puolella. 

Tarkasta nostokorkeus. Muuta paineputkisto tai 

vaihda pumppu. 

d) Pumpussa mekaaninen vaurio. Totea vaurion laatu ja korjaa tai toimita pumppu 
korjaamoon. 

e) Pumppu irti uppoliittimestä. Tyhjennä kaivo ja aseta pumppu uudestaan uppo- 
liittimelle. 

f) Pumppu kavitoi. Tarkasta pumppua ja imuputkistoa osittaisen tuk- 

keuman varalta ja puhdista tarvittaessa. Tarkista 
käyntipiste ja muuta tarvittaessa. 

g) Pumpun jalusta, uppoliitin tai johdeputket 
irti. 

Tarkasta asennusta ja kiristä pultteja tarvittaessa. 

6. Öljy vetinen tai emulsifi- 
oitu. 

a) Alempi akselitiiviste vuotaa kulumisen tai 
vaurion takia. 

Toimita pumppu korjaamoon. 

7. Matala öljytaso. a) Ylempi akselitiiviste vuotaa. Toimita pumppu korjaamoon. 

Oikeus muutoksiin pidätetään. 
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For installation af pumpen pábegyndes, skai denne 
monterings- og driftsinstruktion lases grundigt. In- 
stallation og drift skai i ovrigt ske i henhold til lokale 
forskrifter og gangs praksis. 

1. Generel beskrivelse 
Denne instruktion indeholder anvisninger for montering, drift og 
vedligeholdelse af GRUNDFOS dykkede spildevandspumper, 
type S1, S2, S3, SA og SV, med motorstorrelse 7,5 til 155 kW. 

Instruktionen indeholder ogsá konkrete anvisninger for de eksplo- 
sionsbeskyttede pumper. 

1.1 Anvendelse 
S1, S2, S3, SA og SV pumper anvendes til pumpning of spilde- 
vand i en lang rakke offentlige, private og industrielle applikatio- 
ner. 

Afhangig af udforelse kan pumperne anvendes til dykket eller 
tortopstillet installation. 

Maks. partikelstorrelse: 145 mm. 

1.1.1 Eksplosionsfarlige omgivelser 
I eksplosionsfarlige omgivelser skal der anvendes eksplosionsbe- 
skyttede S1, S2, S3 og SV pumper. Se afsnit 1.5.1 Ex-certifice- 
ring og klassifikation og 7.3 Eksplosionsbeskyttede Si, S2, S3 og 
SV pumper. 

Bemærk: Pumpens Ex-klassifikation er EEx dIIB T3 eller 
EEx dIIB T4. Installationen skai i hvert enkelt tilfalde godkendes 
af de lokale brandmyndigheder. 
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1.2 Driftsbetingelser 

1.2.1 pH -værdi 

Alle pumper kan anvendes til medier med en pH -værdi i interval - 
let 4 til 10. 

1.2.2 Medietemperatur 

0 °C til +40 °C. 

1.2.3 Omgivelsestemperatur 

-20 °C til +40 °C. 

1.2.4 Pumpemediets massefylde og viskositet 
Maks. massefylde: 1000 kg /m3. 

Maks. kinematisk viskositet: 1 mm2 /s (1 cSt). 

Bemaerk: Ved anvendelse til en vaske med en massefylde 
og /eller kinematisk viskositet, som er storre end ovennavnte 
vardier, skai der anvendes motorer med hojere ydelse. 

1.2.5 Pumpemediets niveau 

Ved dykket installation skai det laveste stopniveau altid vare 
over pumpehuset. 

Pumpen skai altid vare fyldt med pumpemediet. 

Der skai installeres en ekstra niveauafbryder for at 
sikre, at pumpen bliver stoppet, hvis stop- niveau- 
afbryderen ikke fungerer. 

For at opná tilstrakkelig koling af motoren under drift galder fol- 
gende minimumskrav: 

Udforelse 1 og 4: 
Pumpen skai vare dækket of pumpemediet til midten af moto - 
ren. 

Udforelse 2 og 5: 
Pumpen skai vare dækket af pumpemediet til toppen af pum- 
pehuset. 

Udforelse 3 og 6: 
Ingen krav til pumpemediets niveau. 

Udforelse 7: 
Pumpemediets niveau skai vare mindst 350 mm over pum- 
pens indlob, se fig. 7. 

1.2.6 Driftsform 
Pumperne er konstrueret til kontinuerlig drift eller til intermitte- 
rende drift med maks. antal starter pr. time i henhold til folgende 
tabel: 

Motorstorrelse Starter pr. time 

7,5 - 21,0 kW, 2- og 4 -polet 20 

15,0 kW, 12 -polet 
16,0 kW, 6 -polet 
22,0 - 155 kW 

15 

1.2.7 Kapslingsklasse 

IEC IP 68. 

1.3 Lydtryksniveau 
Pumpens lydtryksniveau ligger under de gransevardier, der er 
angivet i Europarádets direktiv 98/37/EF (maskindirektivet). 
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1.4 Typenegle 
Alle 51, S2, S3, SA og SV pumper, der er beskrevet i denne instruktion, identificeres ved hele den typekode, der er angivet i ordrebekraf- 
telsen samt anden dokumentation, der folger med pumperne ved levering. Koden bestár of 14 elementer, som er vist i tabellen nedenfor. 

Det skai dog bemarkes, at de pumpetyper, som er beskrevet i denne instruktion, ikke nodvendigvis kan leyeres i alle varianter. De grá 
kodeelementer fremgár of pumpens typeskilt. 

S. 1 X 17 4 M 1 A 5 11 Z 

1 2 3 4 5. 6 7 8 9 10 11 12 13 14 

Kodeelement Beskrivelse 

1. Pumpetype S GRUNDFOS dykkede spildevandspumper, type S 

2. Lobertype 1 Enkanal 
2 Tokanal 

3 Trekanal 
V SuperVortex 
A Aksial 

3. Motorspecifikation [ ] Standard, ikke certificeret 
X Eksplosionsbeskyttet motor 
A I overensstemmelse med ATEX -direktivet 

4. Motoreffekt Motoreffekt i kW 

5. Motorens poltal Motorens omdrejningstal ved 

50 Hz 60 Hz 
min-1 min -1 

2 2 -polet 3000 3600 
4 4 -polet 1500 1800 

6 6 -polet 1000 1200 

8 8 -polet 750 900 
10 10 -polet 600 720 

12 12 -polet 500 600 

6. Pumpegeneration [ ] 1. generation 
A 2. generation 
B 3. generation, osv. 

Generationskoden skelner mellem pumper, der konstruktionsmassigt er forskellige, men har 
samme effektstorrelse 

7. Loftehojde [ ] Ingen klassificering 
E Ekstralav 

L Lay 
M Middel 
H Hoj 

S Superhoj 
8. Installationsudforelse 1 Dykket installation pá autokobling 

2 Dykket installation pá autokobling. Pumpe med kolekappe. 
3 Vertikal toropstilling pá pumpefod. Pumpe med kolékappe. 

4 Dykket installation, transportabel 
5 Dykket installation, transportabel. Pumpe med kolekappe. 

6 Horisontal toropstilling pá pumpefod og beslag. Pumpe med kolekappe. 

7 Vertikal sojleinstallation 

9. Udskiftning Bogstavet (A, B, C...) angiver granserne for, hvilke dele der kan udskiftes blandt i ovrigt identiske 
pumper. Pá pumper uden eller med samme bogstavangivelse er der ubegraenset mulighed for ud- 

skiftning af dele, og disse fremgár af et falles reservedelskatalog. 
10. Antal faser [ ] 3 -faset 
11. Frekvens 5 50 Hz 

6 60 Hz 

12. Spanding og start 50 Hz 60 Hz 

01 400 V, DOL 01 460 V, DOL 

11 400 V, Y/D 11 460 V, Y/D 

02 230 V, DOL 03 500 V, DOL 

12 230 V, Y/D 13 500 V, Y/D 

03 415 V, DOL 05 380 V, DOL 

13 415 V, Y/D 15 380 V, Y/D 

04 500 V, DOL 07 220 V, DOL 

14 500 V, Y/D 17 220 V, Y/D 

06 690 V, DOL 

13. Sarligt udstyr U Flanger dimensioneret i henhold til ANSI -specifikationer 
14.- Ikke- standarddele Z Se ordrebekraftelsen for yderligere information 
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1.5 Typeskilte 
Alle pumper kan identificeres ved hjalp of typeskiltet pa moto - 
rens topdaksel, se fig. 1. Hvis typeskiltet mangler eller er beska- 
diget, kan pumpen identificeres ved hjalp of serienummeret, som 
er praget i stobegodset under typeskiltet. 

Fig. 1 

1 

2 

3 

5 

7 

9 

10 

13 

14 

16 

18 

CE GRUNEDFOS'N o 

Type: 

°C 
Prod No: 

No: Tmax: 
Hmax: Qmax: I/s 
SZ 20m IP68 
Motor:- HzI n: min-' V D A 

V Y A 

-Pl: kW P2: kW 
-COS (p: Insul.class.F 
-P.C. wt: kg 

9606695 

4 

6 

8 

11 

12 

15 
17 
19 

Pos. Beskrivelse 

1 Typebetegnelse 

2 SAP-kode 

3 Serienummer 

4 Maks. medietemperatur 

5 Maks. loftehojde 

6 Maks. flow 

7 Maks. installationsdybde 

8 Kapslingsklasse 

9 Antal faser 

10 Frekvens 

11 Nominel omdrejningshastighed 

12 Spanding/str0m, trekant-kobling 

13 Spanding/strum, stjerne-kobling 

14 Optagen effekt 

15 Akseleffekt 

16 Effektfaktor 

17 Isolationsklasse 

18 Produktionskode, ar/uge 

19 Pumpens vagt 
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1.5.1 Ex- certificering og klassifikation 

Eksplosionsbeskyttede pumper er blevet godkendt of Baseefa 
(2001) Ltd. i overensstemmelse med de vasentlige sikkerheds- 
og sundhedskrav til design og konstruktion af udstyr til brug i eks- 
plosionsfarlig atmosfare i henhold til bilag II til Direktivet 94/9/EC 
(ATEX). 

De certificerede pumper (Ex- pumper) er forsynet med et certifice- 
ringsskilt, som er fastgjort pa det synlige sted ved siden of type- 
skiltet. 

Fig. 2 viser certificeringsskilte for pumper, som er forsynet med 
motorer, der er klassificeret efter temperaturklasse T3 eller T4. 

Fig. 2 

ro 
CRUIVOFOSiV d 

CE 
CE1180f* 112G 

EEx dIIB T3 
cIIB T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 

)O IR 3255! 96496551 O, 

/ osN 
CE CE 1180 £x 112 G 

EEx dl1B T4 
cl1B T4 

Baseefa 

Type: 

No. 

PC 

Cautions! 

Do not open while energized 

Cable temp. may exceed 70'C 
Do not open when an explosive 

gas atmosphere is present. 

`o IZZ 325A1 96496550 O, 

Certificeringsskiltet giver folgende informationer: 

CE CE- markning. 

1180 Det bemyndigede QA organs kode. 

© EU ex- symbol. 

II Materielgruppe (II = ikke miner). 

2 Materielkategori (hoj beskyttelse). 

G Type of eksplosionsfarlig atmosfare. 
EEx Motoren er eksplosionsbeskyttet i henhold til 

europaisk norm. 

d Motoren modstar eksplosionstryk. 

IIB Gasgruppe. 

T3 Motorens maks. overfladetemperatur er 200 °C. 

T4 Motorens maks. overfladetemperatur er 135 °C. 

c Konstruktionssikkerhed. 

Baseefa Certifikatets nummer. 

No. HA. 

PC Produktionskode. 

2. Sikkerhed 

Pumpeinstallation i sumpe og bronde ma kun foreta- 
ges af sarligt instruerede personer. 

Personer ma ikke befinde sig i installationsomradet, 
hvis der forekommer eksplosionsfarlig atmosfare. 

Af sikkerhedsmassige arsager skai alt arbejde i sumpe og bron- 
de vare direkte overvaget af en person, som forbliver ovenfor. 

Sumpe og brande til dykkede spildevandspumper indeholder spil- 
devand med giftige og /eller sygdomsfremkaldende stoffer. Af den 
grund skai alle involverede personer vare ifort passende person- 
ligt beskyttelsesudstyr og bekladning, og al arbejde med pumpen 
og omkring pumpen ma kun ske under streng iagttagelse af de 
galdende hygiejneforskrifter. 
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3. Transport og oplagring 
Pumpen leyeres fra fabrik i egnet emballage, i hvilken den bor 
blive indtil installation. 

Sorg for, at pumpen ikke ruiler eller valter. 

Alt lofteudstyr skai vare normeret til formalet, og det skai efter- 

ses for skader, inden der gores forsog pa at lofte pumpen. Mar - 
kedata for lofteudstyret ma under ingen omstandigheder over - 
skrides. Pumpens vagt er angivet pa typeskiltet. 

Loft altid pumpen i loftebojlen eller med gaffeltruck, 
aldrig i motorkablet eller slangen/roret. 

Bemmrk: Kabelbeskyttelsen ma ikke fjernes fra den frie ende af 
forsyningskablet, for den elektriske tilslutning skai foretages. Den 

frie kabelende ma aldrig udsattes for fugt eller vand, uanset om 

den er beskyttet eller ubeskyttet. Manglende overholdelse heraf 
kan medfore risiko for, at motoren beskadiges. 

I lengere oplagringsperioder skai pumpen beskyttes mod fugt og 

varme. 

Opbevaringstemperatur: -30 °C til +60 °C. 

Efter en lang oplagringsperiode bor pumpen kontrolleres, for den 

sattes i drift. Kontrollér, at loberen kan drejes frit. Ver specielt 
opmarksom pa akseltatningernes og kabelgennemforingens til- 
stand. 

4. Installation 
Det ekstra typeskilt, som leyeres sammen med pumpen, monte- 
res pa installationsstedet. 

Alle sikkerhedsregler skai overholdes pa installationsstedet, 
f.eks. brug af blasere til friskluftsforsyning i bronde. 

Hander og varktoj ma ikke fores ind i pumpens til- 
gangs- eller afgangsabning, nar pumpen er tilsluttet 
forsyningsspandingen, medmindre pumpen forst er 

afbrudt ved at fjerne sikringerne eller afbryde net- 

spandingsafbryderen. Det skai sikres, at forsynings- 
spandingen ikke uforvarende kan genindkobles. 

Kontrollér oliestanden i oliekammeret for installation, se afsnit 
7.1 Oliekontrol og olieskift. 

S1, S2, S3, SA og SV pumperne er konstrueret til forskellige in- 

stallationer afhangig af udforelse. 

Fig. 3 til 7 viser de mulige installationsudforelser. 

Fig. 3 

Udforelse 1 og 2: 
Dykket installation pä autokobling 

\ 

O. O. O. O. O. o, O. o, Q. 
o, o o, Q. o, o, o, Q. 

Permanent installation i sump eller brond. Pumpen kan let 

trakkes op og sankes ned via styrerorene. 
Væskestanden kan indstilles lavere for udforelse 2 end for 
udforelse 1. 

Fig. 4 

Udforelse 3: 
Vertikal toropstilling pé pumpefod 

o, 
o, o, o, 

Q. o, o, 
o o 

Permanent installation i pumperum. Pumpen er fastboltet til 
til- og afgangsledningerne via tilslutningsflanger. Pumper 
med DN 500 eller DN 600 flange skai installeres pa beton- 
fundament (se ovenstaende figur til hojre). 

o, 

Fig. 5 

Udforelse 4 og 5: 
Dykket installation, transportabel 

Til transportabel brug i sump /brond eller til midlertidig in- 

stallation. 
Væskestanden kan indstilles lavere for udforelse 5 end for 

udforelse 4. 

Fig. 6 

Udforelse 6: 

Horisontal toropstilling pa pumpefod og beslag 

o, a, o-f o o, o ° 
o, 

o, o, o, o, o, o, o, o, 

Permanent installation i pumperum. Pumpen er fastboltet til 
til- og afgangsledningerne via tilslutningsflanger. 
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Fig. 7 

Udforelse 7: 
Vertikal sojleinstallation 

Vertikal sojleinstallation i stalror eller betonskakt. 

4.1 Dykket installation med autokobling 
Pumper i permanente installationer kan installeres pa en statio- 
ner autokobling og kan anvendes helt eller delvist neddykket i 

pumpemediet. 

1. Bor monteringshuller tit beslag for styreror pe indersiden af 
brondkarmen, og fastgar beslaget midlertidigt med to skruer. 

2. Placér autokoblingens fod pa bunden of branden. Anvend et 
lod for at finde frem til den korrekte position. Fastgar autokob- 
lingen med ekspansionsbolte. Er burden ujævn, skal auto - 
koblingen understottes, saledes at den er i vater ved fast - 
spending. 

3. Montér afgangsroret i overensstemmelse med almindelig 
praksis, saledes at det ikke udsættes for vridninger eller trek. 

4. Anbring styrerorene i autokobiingens nederste styr, og tilpas 
rorenes længde precist til beslaget i toppen af branden. 

5. Afmontér det midlertidigt fastgjorte beslag, og for ekspansi- 
onstappene ind i styrerorene. Spend beslaget fast pe indersi- 
den of brondkarmen. Spend boltene i ekspansionstappene. 

6. Fjern sten, brokker og lign. fra 'branden. 

7. Montér styrekloen pa pumpen. 

8. For pumpens styreklo ind mellem styrerorene, og sank pum- 
pen ned i branden ved hjelp of en kæde fastgjort tit pumpens 
Ioftebojle. NM- pumpen rar autokobiingens fod, stutter den 
automatisk tat. 

9. Fastgar kæden pe en egnet krog i toppen af branden og sale- 
des, at der ikke er risiko for, at kaeden kommer i kontakt med 
pumpehuset. 

10. Tilpas motorkablets længde ved at vikle det op pe en kabelaf- 
lastning, saledes at kablet ikke beskadiges under drift. Fast- 
gar kabelaflastningen pa en egnet krog i toppen af branden. 
Sorg for, at kablerne ikke har skarpe knæk eller bliver klemt. 

11. Tilslut motorkabel og et eventuelt overvagningskabel. 

Bemerk: Kabelenden me ikke komme under vand, da der kan 
trænge vand gennem kablet ind i motoren. 

4.2 Tortopstillet installation 
Tortopstillede pumper installeres stationært i et pumperum. 
Pumpens motor er kapstet og vandtet og tager derfor ikke skade 
ved en eventuel oversvommelse of installationsstedet. 

1. Afinerk og bar huller for fastgorelse i betongulvet /betonfunda- 
mentet. 

2. Montér beslag eller pumpefod pe pumpen. 

3. Fastgar pumpen med ekspansionsbolte. 

4. Kontrollér, at pumpen star lodret/vandret. 
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For at lette service pe pumpen bar der monteres afspaerringsven- 
tiler pe suge- og tryksiden of pumpen. 

5. Montér tit- og afgangsror samt evt. ventiler og kontrollér, at 
pumpen ikke sidder i spend. 

6. Tilpas motorkablets længde ved at vikle det op pe en kabelaf- 
lastning, saledes at kablet ikke beskadiges under drift. Fastgar 
kabelaflastningen pe en egnet krog. Sorg for, at kablerne ikke 
har skarpe knæk eller bliver klemt. 

7. Tilslut motorkabel og et eventuelt overvagningskabel. 

Bemerk: Det anbefales at anvende et reduktionsstykke mellem 
tilgangsledning og pumpe pe horisontale udforelser. Reduktions- 
stykket skai vere of excentertypen, og det skai monteres, se den 
lige kant vender opad. Nerved forhindres luftansamlinger i til- 
gangsledningen og deraf folgende risiko for driftsforstyrrelser, se 
fig. 8. 

Fig. 8 

0,2 m 

o. 

o. 
0 0 0 P g ó 

Reduktionsstykke af excentertypen 

4.3 Dykket installation, transportabel 
1. Montér ringfoden pa pumpens indlobsflange. 

2. Montér en 90° bojning pa pumpens afgangsstuds, og tilslut af- 
gangsror/-slange. 

Hvis der anvendes slange, skai det sikres, at denne ikke slar 
knæk, og at den indvendige diameter passer til pumpens af- 
gangsstuds. 

3. Sank pumpen ned i pumpemediet ved hjelp af en kæde fast- 
gjort i pumpens loftebojte. Det anbefales at placere pumpen 
pa et plant, solidt underlag. Det skai sikres, at pumpen han- 
ger i kæden og ikke i kablet. 

4. Fastgor kæden pa en egnet krog i toppen af bronden og sale- 
des, at der ikke er risiko for, at keden kommer i kontakt med 
pumpehuset. 

5. Tilpas motorkablets længde ved at vikle det op pa en kabelaf- 
lastning, saledes at kablet ikke beskadiges under drift. Fastgor 
kabelaflastningen pá en egnet krog. Sorg for, at kablerne ikke 
har skarpe knæk eller bliver klemt. 

6. Tilslut motorkabel og et eventuelt overvagningskabel. 

4.4 Vertikal sojleinstallation 
1. Svejs den medleverede ringfod fast i den nederste abning pe 

stigeroret, eller stob den ind i betonskakten ved den nederste 
abning. 

2. Fastgar en kæde tit loftebojlen, og rut forsyningskablet ud. 

3. NM' ringfoden er pe plads, fares pumpen ned i pumpeskakten 
og sænkes pe plads. Sorg for, at O- ringsttningen sidder i ud- 
faisningen pe ydersiden of pumpehuset. Tre styretappe pa 
ringfoden styrer pumpen pa plads og forhindrer den i at dreje 
sig i lejet under drift. 

4. Fastgar kæden pe en egnet krog i toppen of branden og sale- 
des, at der ikke er risiko for, at kæden kommer i kontakt med 
pumpehuset. 

5. Tilpas motorkablets længde ved at vikle del op pe en kabelaf- 
lastning, saledes at kablet ikke beskadiges under drift. Fastgar 
kabelaflastningen pe en egnet krog. Sorg for, at kablerne ikke 
har skarpe knæk eller bliver klemt. 

6. Tilslut motorkabel og et eventuelt overvagningskabel. 
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4.5 Pumpestyring 
Til S1, S2, S3, SA og SV pumperne kan der som tilbehor leyeres 
en GRUNDFOS pumpestyring til niveaustyring: 

type LC til 1- pumpe -installationer og 

type LCD til 2- pumpe -installationer. 

Afhangigt of anvendelse kan der anvendes forskelligt niveaure- 
guleringsudstyr. 

LC er udstyret med to eller tre niveauafbrydere: To til henholdsvis 
start og stop of pumpen. Den tredje, der er valgfri, anvendes som 

hojvandsalarm. 

LCD er udstyret med tre eller fire niveauafbrydere: Én til fælles 
stop og to til start of pumperne. Den fjerde, der er valgfri, anven- 
des som hojvandsalarm. 

Ved installation af niveauafbryderne skai man vere opmarksom 
pâ folgende punkter: 

1. For at forhindre luftindtrængning og vibrationer i dykkede pum- 
per skai stop -niveauafbryderen monteres sâledes, at pum- 
pen stopper, for væskeniveauet nâr under pumpehusets 
overste kant. 
For tortopstillede pumper Balder som hovedregel, at laveste 
stopniveau skai vere min. 20 cm over tilgangsledningens ato- 

ning, se fig. 8. 

2. Start -niveauafbryderen monteres sâledes, at pumpen star - 
tes ved det onskede niveau; dog sâledes at pumpen altid star - 
tes, for væskeniveauet nâr op til det nederste tillob til bronden. 

3. En eventuel hojvandsalarm -niveauafbryder beg installeres 
ca. 10 cm over start -niveauafbryderen; dog sâledes, at der al- 

tid gives alarm, for væskeniveauet nâr tillobet til bronden. 

Bemerk: Pumpestyringen ma ikke installeres i eksplosionsfar- 
lige omgivelser. 

Pumper, som er installeret i eksplosionsfarlig atmos- 
fare, skai altid vare fyldt med pumpemediet. 

Der skai installeres en ekstra niveauafbryder for at 

sikre, at pumpen bliver stoppet, hvis stop- niveau- 
afbryderen ikke fungerer. 

4.6 Termoafbrydere 
Der er indbygget tre bimetal -termoafbrydere i statorviklingerne, 
og en kontakt vil âbne ved en eventuel overtemperatur, dvs. 

150 °C. 

Termoafbryderne skai forsynes med 12 -230 VAC netspænding. 

Termoafbryderne er forbundet til overvâgningskablet, se afsnit 
5. El- tilslutning, og skal tilsluttes den separate pumpestyrings sik- 

kerhedskreds. 

Bemærk: Pumpestyringens motorværn skai omfatte en kreds, 

som automatisk afbryder forsyningsspændingen, hvis beskyttel- 
seskredsen for pumpen brydes. 

Installatoren /brugeren skai sorge for en automatisk 
anordning, som afbryder forsyningsspændingen, hvis 
termoafbryderne eller fugtafbryderne ikke fungerer. 

4.7 Fugtafbrydere 
Ikke-eksplosionsbeskyttede pumper har kun én fugtafbryder, 
som er monteret i kammeret under topdæksiet. 

Eksplosionsbeskyttede pumper leyeres med to serieforbundne 
fugtafbrydere begge monteret i kammeret under topdeksiet. 

Fugtafbryderen er uden automatisk tilbageforsel og skal udskiftes 
efter brug. 

Fugtafbryderne er forbundet i serie med termoafbryderne til over- 
vâgningskabiet, se afsnit 5. El-tilslutning, og skal tilsluttes den se- 

parate pumpestyrings sikkerhedskreds. 

Bemaerk: Pumpestyringens motorværn skal omfatte en kreds, 

som automatisk afbryder forsyningsspendingen, hvis beskyttel- 
seskredsen for pumpen brydes. 

4.8 Termistorer 
Termistorer kan leyeres som tilbehor. 

Termistorer anvendes til overvâgning of leje- og statortemperatur 
i stedet for termoafbrydere og skal forbindes til termistorrelæet i 

styreskabet. 

Folgende grænsetemperaturer anvendes: 

90 °C - alarm for lejetemperatur. 

130 °C - pumpestop pâ grund af hoj lejetemperatur. 

150 °C - pumpestop pâ grund af hoj statortemperatur. 

Ved stuetemperatur er termistormodstanden ca. 100 û. 

Overvâgning af lejetemperatur er ikke mulig for eks- 
plosionsbeskyttede pumper. 

4.8.1 Kontrol efter installation of pumpe 

1. Ved hjalp af et multimeter kontrolleres, om modstanden i 

kredsen er < 150 S2 / termistor. 

2. Ved hjalp af et multimeter kontrolleres, om isoleringen mellem 
kreds og statorhus i det hojeste omrade er uden for skala (ikke 
malbar co ). 

3. Foretag tilsvarende malinger for enden af forsyningskablet. 

4.9 Pt100 temperatursensor 
Pt100 temperatursensoren kan leyeres som tilbehor. 

Pt100 sensoren anvendes primært til overvâgning af lejetempera- 
turen, men den kan ogsâ anvendes i statoren. 

Sensormodstanden er 

100 S2 ved 0 °C, 

138,5 S2 ved 100 °C og 

ca. 108 S2 ved stuetemperatur. 

Pt100 kan ikke anvendes til eksplosionsbeskyttede 
pumper. 

4.9.1 Kontrol efter installation af pumpe 

1. Ved hjalp af et multimeter kontrolleres, om modstanden ved 
stuetemperatur er ca. 108 Q. 

2. Ved hjalp of et multimeter kontrolleres, om isoleringen mellem 
kreds og statorhus i det hojeste omrade er uden for skala (ikke 
malbar co ). 

3. Foretag tilsvarende malinger for enden af forsyningskablet. 

4. Under kontrol af pumpen skal Pt100 sensoren vere forbundet 
til et registreringsudstyr. 

4.10 OCT1 vand-i-olie-sensor 
OCT1 vand-i-olie-sensoren kan leyeres som tilbehor. 

Sensoren mâler vandindholdet i oliekammeret. 

Sensoren bestâr af en pladekondensator, som er neddykket i 

olien og mâler det elektroniske kredslob, idet den udsender et 

4-20 mA proportionalt stromsignal. OCT1 sensoren forbindes 
som vist i fig. 9. 

4.10.1 Montering af OCT1 sensoren 

OCT1 sensoren monteres i oliekammerets pâfyldningshul i stedet 
for olieskruen. 

1. Afmontér olieskruen. 

2. Skub sensoren ind i oliepâfyldningshullet. 

3. Skub sensoren ind i oliekammeret til en passende dybde, 
uden at den berorer de bevægelige dele, men dog tilstrekke- 
ligt dybt til, at sensoren er helt neddykket i olien. De anbefale- 
de indstiksdybder for de forskellige pumper fremgâr af neden- 
staende tabel. 

4. Skru bosningen ind i gevindet for olieskruen. 

Bemærk: For montering efter olieskift skal OCT1 sensoren ren- 

gores med terpentin. 
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Fig. 9 Fig. 10 

L 

OCT1 

O1 ( +) U = 30 VDC max 

2 (-) R = (U - 9 V) /20 mA max 

1 

Motorstorrelse Indstiksdybder 
L [mm] 

7,5 - 12,5 kW 80 

13,5 - 21 kW 
22 - 29 kW, 2-, 4- og 6-polet 

15 kW, 12-polet 
20 - 28 kW, 8-polet 
20 - 50 kW, 4-polet 

110 

22 - 35 kW, 10-polet 
35 - 50 kW, 8-polet 
58-155kW 

140 

Tekniske specifikationer 

Maleomráde 20-100 pF. 

Sensorens kapacitans i luft 9 pF. 

Mâleomrâde for 
vandindhold 0-60% svarende til 4-20 mA. 

Temperaturomrade 0-70°C. 

Forsyningsspænding 0-30 VDC maks. 23 mA. 

Materiale, forsyningskabel Polyuretan. 

Ex-godkendelse 

EExialIBT4, Ui=34V, li= 
100 m, Ci = 220 nF, Li < 1 uH. 

I eksplosionsfarlige omgivelser 
skai sensoren forbindes via en 
godkendt Exi-separator. 

5. El-tilslutning 
EI-tilslutning skai foretages i henhold til lokalt galdende el-regu- 
lativer og normer. 

Netspanding og frekvens er angivet pá pumpens typeskilt. 

Spandingstolerancen er ±5% af markespandingen. 
Kontrollér, at motoren er anvendelig til spandingen pá installa- 
tionsstedet. 

Pumpen skai tilsluttes en ekstern netspandingsaf- 
bryder med min. 3 mm brydeafstand i alle poler. 

Pumpen skai tilsluttes et motorvarn. 
Forbindelsesdiagrammer for direkte start og stjerne- trekant -start 
fremgár of henholdsvis fig. 10 og fig. 11. 

P1 og P2 er serieforbundet med termoafbryderne og fugtafbry- 
derne. 
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Fig. 11 

Direkte 
start 

Stjerne- 
trekant- 
start 

P2 P1 L1 L2 L3 PE 

Pa topdakslet af eksplosionsbeskyttede pumper 
sidder der en udvendig jordklemme til sikring af for - 
bindelsen til jord. Den elektriske installation skai 
omfatte udvendig forbindelse fra denne klemme til 
jord. Jordledninger skai opfylde alle galdende elek- 
triske sikkerhedskray. 

Tvrsnit 
of faseleder (S) 
i installationen 

[mm2] 

Min. 
tvmrsnit of 
jordledning 

[mm2] 

S __< 16 S 

16 <S535 16 

S > 35 0,5 °S, maks. 70 

For pumpen installeres og sattes i drift for forste 
gang, skai kablets tilstand kontrolleres visuelt for at 
undga kortslutninger. 

6. Idriftsætning 
For manuel start af pumpen eller omskiftning til auto - 
matisk styring skai det sikres, at ingen personer ar- 
bejder pá pumpen eller befinder sig i omrader, hvor 
der kan vere fare forbundet med start af pumpen. 

Fremgangsmade: 

1. Fjern sikringerne, eller afbryd netspandingsafbryderen. 
2. Kontrollér olien i oliekammeret. Se afsnit 7.1 Oliekontrol og 

olieskift. 

3. Kontrollér, at loberen kan dreje frit. 
4. Kontrollér, at eventuelt overvagningsudstyr fungerer tilf reds- 

stillende. 

5. Sorg for, at pumpen er neddykket i pumpemediet. 
Ved tortopstillede pumper skai kontrolleres, at der er vaske i 

sumpen /branden. 

Det skai sikres, at pumpen er fyldt med pumpeme- 
diet. 

Pumper i tr ropstilling skai udluftes ved hjalp af ud- 
luftningsproppen i pumpehuset. 

6. Abn eventuelle afsparringsventiler. 
7. Kontrollér, at systemet er fyldt med vaske og udluftet. 

8. Kontrollér niveauafbrydernes indstilling. 
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9. Start pumpen og kontrollér, at pumpedriften er fri for unormal 
stoj eller vibrationer. 

Bemærk: Stop omgâende pumpen, hvis der optrader unormal 
stoj eller vibrationer eller andre problemer med pumpedriften eller 
stromforsyningen. Der mA ikke gares forsog pá at genstarte pum- 

pen, for ârsagen til problemet er fundet, og fejlen er afhjulpet. 

10. Efter idriftsatning bor pumpens aktuelle driftspunkt fastlag- 
ges se nojagtigt som muligt for at konstatere, om driftsbetin- 
gelserne er som onsket. 

Bemærk: Pumpen mA startes kortvarigt for kontrol af omdrej- 
ningsretning uden at vare neddykket i pumpemediet. 

Pumpedriften skal altid foregâ i overensstemmelse med fastlagte 
rutiner med planlagt eftersyn af pumpeovervâgningsudstyr og -til- 

behor (ventiler, osv.). Det skai sikres, at uvedkommende ikke kan 

foretage uautoriserede andringer i indstillingerne for pumpe og 

udstyr. 

6.1 Kontrol af omdrejningsretning 
En pil stobt i pumpehuset angiver korrekt omdrejningsretning. 
Pumpen skai dreje med uret set fra drivsiden. lagttag pumpens 
bevagelse (ryk), nâr den startes. Hvis pumpen giver et ryk imod 

urets retning, er pumpens omdrejningsretning korrekt. 

Alternativt kan omdrejningsretningen kontrolleres pâ folgende 
mâde: 

1. Start pumpen, og mâl væskemængden eller afgangstrykket. 

2. Stop pumpen, og ombyt to faseledere i nettilslutningen. 

3. Start pumpen igen, og mâl væskemængden eller afgangstryk- 
ket. 

4. Stop pumpen. 

5. Sammenlign resultaterne under punkt 1. og 3. Sturste vaske- 
mængde eller afgangstryk angiver korrekt omdrejningsretning. 

Bemærk: Pumpen mâ kun kure kortvarigt, nâr den er ophangt i 

en kæde. 

7. Vedligeholdelse og service 

For arbejdet pá pumpen pâbegyndes, skai sikrin- 

gerne fjernes eller netspandingsafbryderen afbry- 
des. Det skai sikres, at forsyningsspandingen ikke 

uforvarende kan genindkobles. 
Desuden skai alle roterende dele vare stoppet. 

Vedligeholdelse og service skai udfores af sarligt instruerede 
personer. 

Vedligeholdelse og service of eksplosionsbeskyttede 
pumper má kun udfores of GRUNDFOS eller of et of 

GRUNDFOS autoriseret serviceværksted i henhold til 
lokalt galdende regler. 

For der udfores vedligeholdelse og service, skai det sikres, at 

pumpen er skyllet grundigt med rent vand. Rens pumpedelene 
med rent vand, efterhânden som pumpen adskilles. 

Pumper i normal drift bor kontrolleres for hver 2000 driftstimer el- 

ler mindst en gang ârligt. Hvis pumpemediet indeholder meget 
mudder eller sand, bur pumpen kontrolleres ca. for hver 1000 

driftstimer eller halvârligt. 

Folgende punkter bur kontrolleres: 

Effektforbrug 
Oliestand og olietiistand 
Nâr pumpen er ny eller efter udskiftning af akseltatningerne, 
bur oliestanden kontrolleres efter en uges drift. 

Olien bliver grâ og malkeagtig, hvis den indeholder vand. 

Dette kan skyldes en defekt akseltætning. Olien bur udskiftes, 

hvis den indeholder vand. Se afsnit 7.1 Oliekontrol og olieskift. 
Bemærk: Brugt olie skai bortskaffes i henhold til lokalt gæl- 
dende forskrifter. 
Oliekammeret indeholder 1,9 til 12,4 liter SAE 10 W 30 motor- 

olie afhangig of pumpestorrelse. 

Kabelgennemforing 
Sorg for, at kabelgennemforingen er vandtat, og at kablerne 
ikke har skarpe knæk eller bliver klemt. 

Leberspalte 
Kontrollér loberspalten. Se afsnit 7.2 Eftersyn og justering af 
loberspalten. 

Pumpedele 
Kontrollér pumpehus mv. for eventuelt slid. Udskift defekte 

dele. 

Kuglelejer 
Kontrollér, om akselen drejer stojfrit og let (drej med hânden). 

Udskift defekte kuglelejer. 
Ved defekte kuglelejer eller dârlig motorfunktion vil det normalt 
vare nodvendigt at give pumpen et totalt eftersyn. Dette ar- 

bejde bur udfores of et autoriseret serviceværksted. 

Kuglelejerne skai udskiftes for hver 25.000 drifts - 
timer. 

Bemærk: Af hensyn til ledningsevnen ber pumpen rengores ud- 

vendigt med javne mellemrum. 

7.1 Oliekontrol og olieskift 
I oliekammeret findes der to skruer, A og B, til aftapning og pâ- 

fyldning af olie samt niveaukontrol. PA horisontalt installerede 
pumper (udforelse 6) sidder en tredje skrue C, som er beregnet til 
aftapning. 

PA horisontalt installerede pumper (udforelse 6) befinder olie- 
skruerne sig altid som vist i fig. 12. 

Fig. 12 

Ved pumper med 8- eller 10- polede motorer pâ 22 -50 kW og 

pumper med motorer, der er storre end 50 kW, kan olien skiftes, 
medens pumpen er opretstâende. Skruen B anvendes til visning 
of oliemangden i oliekammeret, se fig. 13. 

Fig. 13 

Fremgangsmâde: 

1. Anbring pumpen sâledes, at skrue A til oliekammeret vender 
opad. 

Nâr skrue A til oliekammeret losnes, skai man vare 
opmarksom pâ, at der kan vare overtryk i kamme- 
ret. Afmontér ikke skruen helt, for trykket er helt ud- 

lignet. 

2. Anbring et rent kar under pumpen til opsamling af den aftap- 

pede olie. Losn skrue B, der vender ud til siden, og kontrollér 
oliestanden. Den aftappede oliemængde viser, om der er en 

lak over den néderste mekaniske akseltætning, hvilket kan 

vare normalt. 
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3. Drej pumpen, eller afmontér skrue C, og lad al olien lobe ud i 

karret. Held en prove af olien op i en glasbeholder, og iagttag 
oliens tilstand. 
Klar olie kan genbruges. 
Emulgeret olle skal altid udskiftes og bortskaffes. 
Bemerk: Brugt olle skal bortskaffes i henhold til lokalt gæl- 
dende forskrifter. 
Lay oliestand kan vere tegn pa, at den overste mekaniske ak- 
seltætning er defekt. Kontakt et autoriseret serviceværksted 
for yderligere eftersyn af pumpen og eventuel reparation. 

4. Fyld oliekammeret med olle gennem det overste hul A, indtil 
olien nor del korrekte niveau, hul B. Udskift 0-ringene, ist 
skruerne og spend omhyggeligt. 

Anvend viskositetsgrad SAE 10 W 30. 

ONDINA 917 kan kun anvendes til applikationer med 
temperaturklasse T4. 

7.2 Eftersyn og justering af loberspalten 
Justering of loberspalten er kun relevant for pumper med 
kanallober (S1, S2 og S3 pumper). 
Det korrekte mal for loberspalten er 0,7 mm ±0,2 mm. Spalten 
skai justeres, hvis den er slidt til 1,2 mm og derover. 
Fremgangsmaden for justering af loberspalte er forskellig for dyk- 
kede pumper (udforelse 1, 2, 4 og 5) og tortopstillede pumper 
(udforelse 3, 6 og 7). 

De forskellige fremgangsmader er beskrevet i folgende afsnit: 
7.2.2 Justering af loberspalten ph dykkede pumper uden ind- 
lobstragt, 

7.2.3 Justering af loberspalten ph dykkede pumper med ind- 
lobstragt, 

7.2.4 Justering af loberspalten pa tortopstillede pumper uden gli- 
dering, 

7.2.5 Justering af loberspalten ph tortopstillede pumper med gli- 
dering, 

7.2.6 Justering af loberspalten pa aksialpumper. 

7.2.1 Eftersyn of loberspalten pa dykkede pumper 
1. Leg pumpen ned pa en arbejdsbænk. 
2. Lokalisér de seks befæstelsesskruer, som fastgor pumpehuset 

til motoren, samt de tre justerskruer, se fig. 14. 

3. Kontrollér spalten mellem lober og pumpehus i hele indlobets 
omkreds ved hjælp af et sogerblad. 

4. Drej loberen manuell, og efterse den i adskillige punkter, se 
fig. 15. 

Fig. 14 

Fig. 15 

134 

t;,.T, 
Justerskrue 

Befæstelses- 
skruer 

Hvis loberspalten skai justeres, folges én af nedenstaende frem- 
gangsmader. 

7.2.2 Justering of loberspalten ph dykkede pumper 
uden indlobstragt 

Fremgangsmade: 

1. Losn alle befæstelsesskruer og justerskruer mellem pumpe- 
hus og motor. 

2. Anvend en gummihammer til at banke rundt om pumpehuset 
for at losne pumpehuset fra motoren. 

3. Spend tre of befæstelsesskruerne, indtil spalten mellem lobe - 
ren og pumpehuset er lukket. Der ma ikke anvendes unodig 
magt. 

4. Losn befæstelsesskruerne, og udvid spalten til 0,7 mm 
±0,2 mm ved at spende de tre justerskruer, se fig. 16. Kontrol- 
lér, at spalten er ens i hele omkredsen. 

Fig. 16 

5. Spend alle befæstelsesskruer og kontrollér, at spalten stadig 
er ens i hele omkredsen. 

7.2.3 Justering of loberspalten pä dykkede pumper 
med indlobstragt 

Fremgangsmade: 

1. Losn alle befæstelsesskruer og justerskruer mellem pumpe - 
hus og motor. 

2. Anvend en gummihammer til at banke rundt om pumpehuset 
for at losne pumpehuset fra motoren. 

3. Spend tre af befæstelsesskruerne, indtil spalten mellem lobe - 
ren og indlobstragten er lukket. Der ma ikke anvendes unodig 
magi. 

4. Losn befæstelsesskruerne, og udvid spalten til 0,7 mm 
±0,2 mm ved at spende de tre justerskruer, se fig. 17. Kontrol- 
lér, at spalten er ens i hele omkredsen. 

Fig. 17 

5. Spend alle befæstelsesskruer og kontrollér, at spalten stadig 
er ens i hele omkredsen. 
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7.2.4 Justering of Ioberspalten pa tortopstillede pumper 
uden glidering 

Loberspalten kan justeres, medens pumpen er monteret pd pum- 
pefoden og tilsluttet rorforingen, se fig. 16. 

Fremgangsmade: 

1. Losn alle befaestelsesskruer og justerskruer mellem pumpe- 
hus og motor. 

2. Anvend en gummihammer til at banke rundt om pumpehuset 
for at losne pumpehuset fra motoren. 

3.. Spend tre of befæstelsesskruerne, indtil spalten mellem lobe - 
ren og pumpehuset er lukket. Der má ikke anvendes unodig 
magt. 

4. Afstanden X mellem akséltetningshuset og pumpehuset ma- 
les med et skydelære i tre punkter, se fig. 16. 

5. Losn befæstelsesskruerne og trek motoren 0,7 mm ±0,2 mm 

ud ved hjælp af de tre justerskruer og med afstand X som refe- 
rence. 

6. Spend alle befæstelsesskruer og kontrollér, at afstanden X er 
ens i de tre referencepunkter efter den nye indstilling. 

7.2.5 Justering of loberspalten pa tortopstillede pumper 
med glidering 

Loberspalten kan justeres, medens pumpen er monteret pá pum- 
pefoden og tilsluttet rorforingen, se fig. 18. 

1. Losn alle befæstelsesskruerne (028). 

2. Spend justerskruerne (074) jevnt, indtil Ioberspalten S er luk- 
ket. Der ma ikke anvendes unodig magt. 

3. Mal og notér afstanden "L" mellem pumpehus og indsugnings- 
dæksel ved justerskruerne. Anvend skydelære. . 

4. Losn justerskruerne (074). 

5. Spend befæstelsesskruerne (028) jævnt, sa afstanden "L" 

malt ved justerskruerne ages med 0,7 mm ±0,2 mm. 

6. Spend justerskruerne, og efterspænd befæstelsesskruerne. 

7. Kontrollér afstanden "L" og juster pá ny, hvis dette er nodven- 
digt. 

Fig. 18 

b 

7.2.6 Justering of Ioberspalten pä aksialpumper 

Pa en ny aksialpumpe er spalten 0,8 mm. Spalten kan ikke juste - 
res. Hvis Ioberspalten oges til 3 mm eller mere, skai propel og 

indsugningsdel udskiftes for at opna det oprindelige driftspunkt 
og virkningsgrad. 

7.3 Eksplosionsbeskyttede Si, S2, S3 og SV pumper 
Eftersete og reparerede eksplosionsbeskyttede motorer er mar- 
ket med et reparationsskilt, der indeholder folgende oplysninger: 

Reparationssymbolet R. 

Navn eller registreret varemærke for serviceværkstedet. 

Værkstedets referencenummer for reparationen. 

Dato for eftersyn eller reparation. 

Hvis motoren efterfelgende repareres, skal det forste skilt erstat- 
tes of et nyt ajourfort skilt, og der fores journal over tidligere 
merkninger. 

Serviceværkstedet er forpligtet til at fore journal over, hvilke efter- 
syn og reparationer, der er foretaget, sammen med alle tidligere 
eftersyn, reparationer og eventuelle ændringer. Kopi af service - 
verkstedets detaljerede optegnelser skal opbevares of brugeren 
sammen med det originale typecertifikat for den pagældende eks- 
plosionsbeskyttede motor. 

7.3.1 Motorkabel 

Til motoren er det kun tilladt at anvende kabler, der er godkendt 
of fabrikanten, og som overholder kravene for kabelgennemforin- 
gen med hensyn til diameter, antal ledere, ledertversnit og kap- 
pemateriale. 

7.3.2 Kabelgennemforing 

Der ma kun anvendes EExd- kabelgennemforinger, som svarer til 
kablets diameter. Den tilsvarende mærkning of kabeldimensionen 
er præget pá indgangen eller selve kabelgennemforingen. 

Kabelgennemforingen fastgores til topdækslet ved hjælp af skru- 
eme, som spændes jævnt én efter én, indtil kabelgennemforin- 
gen Jigger an imod topdækslet. 

7.3.3 Reservedele 

Beskadigede motordele, sasom topdeksel og kabelgennemfo- 
ring, skal altid udskiftes med nye og godkendte dele. Delene ma 
ikke renoveres ved bearbejdning, gevindskæring, svejsning m.v. 

7.4 Forurenede pumper 
Bemerk: Hvis en pumpe har været anvendt til et medie, der er 
sundhedsskadeligt eller giftigt, vil pumpen blive klassificeret som 
forurenet. 

Onskes en sadan pumpe serviceret af GRUNDFOS, skal 
GRUNDFOS kontaktes med oplysninger om pumpemedie m.m., 
for pumpen returneres for service. I modsat fald kan GRUNDFOS 
nagte at modtage og servicere pumpen. 

Eventuelle omkostninger forbundet med returneringen of pumpen 
afholdes af kunden. 

I ovrigt skal man ved enhver henvendelse om service, uanset 
hvor, give detaljerede oplysninger om pumpemediet, nar pumpen 
har været anvendt til sundhedsfarlige eller giftige medier. 

8. Bortskaffelse 
Bortskaffelse af dette produkt eller dele deraf skai ske i henhold 
til folgende retningslinier: 

1. Anvend de lokalt gældende offentlige eller godkendte private 
renovationsordninger`. 

2. Safremt sadanne ordninger ikke findes eller ikke modtager de i 

produktet anvendte materialer, kan produktét afleveres til ner- 
meste GRUNDFOS -selskab eller -serviceværksted. 

* I Danmark skai bortskaffelsen ske i overensstemmelse med be- 
kendtgorelse 1067 af 22.12.98. 
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9. Fejlfinding 

For arbejdet med fejlfinding pa pumpen pabegyndes, skai sikringerne fjernes eller netspandingsafbryderen afbrydes. Det 
skai sikres, at forsyningsspandingen ikke uforvarende kan genindkobles. Desuden skai alle roterende dele vare stoppet. 

Sikkerhedsanvisningerne i afsnit 2. Sikkerhed skal lases grundigt og efterleves. 

Fejl Arsag Afhjælpning 

1. Pumpen starter ikke el- 
ler stopper uden synlig 
ersag. 

a) Ingen forsyningsspænding til motoren. Kontrollér forsyningsspænding og sikringer. 
Start pumpen manuelt, og kontrollér kontakto- 
rens drift. 

2. Pumpen starter ikke el- 
ler stopper. Betjenings- 
panelet pa pumpestyrin- 
gen viser, at motorvar- 
net eller beskyttelsesud 
styret er koblet ud. 

a) Manglende fase. Kontrollér forsyningsspænding og sikringer. 

b) Pumpen midlertidigt overbelastet. Hvis tilstanden ikke afhjalpes automatisk, fin - 
des arsagen. 

c) Laberen blokeret af urenheder. Kontrollér loberen og rengor efter behov. 

d) Motorvarnet indstillet forkert. Kontrollér og genindstil efter behov i henhold til 
markestrammen. 

e) Termoafbrydere udlast. Utilstrakkelig kaling af 
motoren. 

Lad motoren kale af. Sarg for tilstrakkelig ko- 
ling ved neddykning, udforelse 1 og 4. 

f) Fugtafbryderen i motoren udlost. Kontakt autoriseret serviceværksted. 

g) Motorkabel beskadiget. Kontrollér for synlige skader. Kontakt autorise- 
ret serviceværksted. 

h) Svingende spanding. Kontrollér spandingen. Tilladt afvigelse er 
±5 %. 

3. Pumpen karer, men gi- 
ver ikke det normerede 
flow. 

a) Forkert omdrejningsretning. Kontrollér omdrejningsretningen, og ombyt to 
faseledere i nettilslutningen efter behov. 

b) Laberen los eller slidt. Kontrollér loberen og justér /udskift efter behov. 

c) Pumpe eller rar blokeret af urenheder. Kontrollér pumpe eller rar og rengor efter be- 
hov. 

d) Laftehajde for stor. Kontrollér ved trykmaling, og foretag ny instal - 
lation af afgangsrar, eller udskift pumpen. 

e) Ventiler lukket eller blokeret. 
Kontraventilen fungerer ikke. 

Kontrollér ventilstillingen og rengor efter behov. 

f) Luft i pumpe eller tilgangsledning. Udluft pumpe og tilgangsledning. Forog stopni- 
veauet for sump og /eller brond, eller foretag ny 
installation af tilgangsledningen. 

g) Pumpemedie for tyktflydende. Fortynd mediet, eller andr processen. 

h) Pumpen ikke anbragt korrekt pa autokoblingen. Sank vaskestanden i branden. Loft pumpen, 
og anbring den pa ny pa autokoblingen. 

i) Utatte rar. Kontrollér rorene for utatheder og udbedr efter 
behov. 

j) Spulesystem for sump /brand uforvarende aktive- 
ret. 

Kontrollér funktionen og reparér efter behov. 

4. Pumpen starter, men 
stopper straks igen. 

a) Blokeret pumpe udloser motorvarn. Kontrollér pumpen og rens efter behov. 

b) Overophedet motor udlaser termoafbryderne. Lad motoren kale af. Find arsagen som oven - 
for. 

c) Niveauafbryder ude af justering eller ude af drift. Rengor og genindstil niveaustyringsudstyret el- 
ler udskift efter behov. 

5. Pumpen vibrerer eller 
udsender for meget staj. 

a) Pumpen delvist tilstoppet af urenheder. Kontrollér pumpen og rengor efter behov. 

b) Forkert omdrejningsretning. Kontrollér omdrejningsretningen, og ombyt to 
faseledere i nettilslutningen efter behov. 

c) Pumpen karer uden for det specificerede driftsom- 
rode. 

Kontrollér driftsbetingelserne. 

d) Mekanisk fejl i pumpen. Kontrollér pumpen for skader. Udbedr fejlen, el- 
der kontakt autoriseret serviceværksted efter 
behov. 

e) Pumpen ikke anbragt korrekt pa autokoblingen. Sank vaskestanden i branden. Loft pumpen, 
og anbring den pa ny pa autokoblingen. 

f) Pumpen kaviterer. Kontrollér pumpen for delvis blokering af indla- 
bet eller loberen og rengor efter behov. Kontrol- 
lér driftspunktet og justér efter behov. 

g) Pumpefod, autokobling, ringfod eller styreror ikke 
korrekt monteret. 

Kontrollér og efterspand boltene efter behov. 

6. Olien er vandholdig eller 
emulgeret. 

a) Utathed ved nederste mekaniske akseltatning. Kontakt autoriseret serviceværksted. 

7. Lay oliestand. a) Utathed ved overste mekaniske akseltatning. Kontakt autoriseret serviceværksted. 
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Denmark 
GRUNDFOS DK A/S 
Poul Due Jensens Vej 7A 
DK -8850 Bjerringbro 
Tlf.: +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: +420-585-716 111 

Telefax: +420 -585 -438 906 

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. 
20th km. Athinon -Markopoulou Av. 

P.O. 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 Tärökbalint, 
Phone: +36-34 520 100 
Telefax: +36 -34 520 200 

India 
GRUNDFOS Pumps India Private Limited 
Flat A, Ground Floor 
61/62 Chamiers Aptmt 
Chamiers Road 
Chennai 600 028 
Phone: +91 -44 432 3487 
Telefax: +91 -44 432 3489 

Indonesia 
PT GRUNDFOS Pompa 
11. Rawa Sumur Ill, Blok III / 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 
Blackrock 
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. 
6th Floor, Aju Building 679 -5 

Yeoksam -dong, Kangnam-ku, 135-916 
Seoul Korea 
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 -650 13 50 

Portugal 
Bombas GRUNDFOS Portugal, S.A. 

Rua Calvet de Magalhäes, 241 
Apartado 1079 
P- 2770 -153 Paco 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 0557 
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 

Turkey 
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 15.04.2003 
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BE>THINK>INNOVATE> 
Being responsible is our foundation 

Thinking ahead makes it possible 
Innovation is the essence 

96 47 89 64 0603 

Repl. 96 47 89 64 0602 
30 

www.grundfos.com GRdJNFOS®`" 
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J & P Richardson Industries Pty Ltd 

4.0 . VALVES 

SUPPLIER: MALLETS FOUNDRY 
P.O. BOX 5150 
SUNSHINE COAST M.C.; QLD 4560 

Ph: (07) 5476 9197 
Fax: (07) 5445 5328 

MODEL: 1000 SWING -CHECK with C/WEIGHT 
1000 R.S. SLUICE VALVES 

File: / /Jpr Server /docs/!sched/Masters.doc Revision 0 Date: 25 May 2001 
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. v. . .. . , 

1ES:41%2S SWIÑG.CHËCK VALVE 
'`? ...: 
`._ The SeriéeS'7,,,,, 412Sis silienté edsn decK v :'..4 g .. 

rr. suitable for use: .otäblewater,raw water arï 
sewa e ̀ to a maximum temperature of +.7 g 

,Feàtures: 
ta Resilient seated 

disc with epoxy 
coated, ductile 
iron body seat. 

.Lightweight 
design. .; -, 

c= Highly adaptable 
lever and weight 
system. 

5 By -pass bosses 
as standard. 

Cross sectional flow area 
greater than 90 %. 

Easy replacement of bonnet, 
bonnet gasket and disc. 

Corrosion resistant 
construction. 

ïvhI.' 4c 

Optional Extras 

Lever and weight, mounted 
RHS as standard, can be 
mounted LHS on request. 

Lever and weight guard. 

Limit/próximity switch 
actuation 

Priming by-pass ... 

Hydráúlic :dárnper. 

èvicé 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 149 of 378



1_ 'Ct3ï.`...t`.A ::Si: 7_ . i . 4 YI .4 añ:,c^'pa;1:TC.aY^.S. r,v>3? c><:*,='`:?;ii''Yï4`-:'.."»,,v:?=4.°!^ r x,iG- "L á 3är --._-.-ttráh`.".>. f'r'.+:' '":, [ _: 
6kb``vB-r ic. 

:. a>R;a¡a +E^. .r?irw``j 
.. . . .... . 

R 
. ;,.,,.... 
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SERVICE CONDITIONS 
Maximum Working Pressure: 16 bar. 

Temperature Range: -10°C to +70 °C. Insulation essential 
for temperatures of 0 °C and below. 

Lever &'Weight Assembly 

TESTS 
c. ,5 

Hydrostatic test to BS 5 153 : 1974 (1991). 
Seat: 1.1 x PN Body: 1.5 x PN 

w' qTe- D,f?%7u IT 1,1r+ 2+"s.ß 
+ r %fa d .- rsS-. '.d:.. 

L, 

F MATERIALS OF CONSTRUCTION 
No. DESCRIPTION MATERIAL 

rF 

I Bonnet Assembly Ductile iron GGG -50, BS EN 1564 
complete with bolt and washers AISI 304. 

F 

f 

2 Bushing DZR brass to BS 2874 CZ 132. a;: 

3 Spindle Stainless steel to BS 970 Gr 43 I S29. 

4 Body/Bonnet Seal EPDM. } 

S Hinge Ductile iron GGG -50, BS EN 1564. nt 

6 Disc Assembly Steel to BS 4360 : 1 979 43B fully 
encapsulated with EPDM. . 'Y 

út 
7 Nut & Bolt Stainless steel AISI 304. 

8 Body Ductile iron GGG -50, BS EN 1564. .:f 

` 9 Body Seat N/A :; 

OPTIONAL LEVER & WEIGHT ASSEMBLY 

IO Bushing 
(open ended) 

DZR brass to BS 2872 CZ132 complete 
with 3 EPDM O rings. 

II Extended Spindle Stainless steel to BS 970 Gr 431 S29. F. 

12 Lever Mild steel to BS EN 1.0025 : 1 990 gr FE 430 
A. 

13 Weight Grey cast iron GG -25, B5 EN 1561. 

Coating Electrostatically applied black epoxy tested 
to WIS 4- 52 -01. 

APPLICABLE STANDARDS 
To BS 5153 : 1974 (1991). Resilient seated. Face to face dimension to 
BS 5153: 1974 (1991) short. 
WIS certificate no. 9702007 
Flanges and drilling to BS EN 1092 -2. 

DIMENSIONS & WEIGHTS 
Ref Nos. DN L 

mm 
H 

mm 
Dt 

mm 
D 

mm 

Dh 

PN 10 PNI6 

ds 

PN 10 PNI6 

Holes 

Pn 10 

o 
PNI6 

A° 
Weight 
kilos 

41- 050 -25014 50 203 110 102 165 125 19 4 60' 13 

41- 065 -25014 65 216 120 122 185 145 19 4 63' 17 

41- 080 -25014 80 241 140 I38 200 160 19 8 66' 16 

41 -100 -25014 100 292 150 I58 220 180 19 8 68' 21 

41 -125 -25014 125 330 180 I88 254 210 19 8 68' .35 

41 -150 -25014 150 356 195 212 285 240 23 8 70' 38 

4 I -200-250X4* 200 495 230 268 340 295 23 8 12 73' 66 

41- 250 -250X4* 250 622 270 320 406 350 355 23 28 12 76° 132 

41- 300 -250X4* 300 698 300 370 482 400 410 23 28 12 80' 187 

When Ordering: X = 0 for PN I O or I for PNI6 

: .:'.r : rr». rt t",' 
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Publication No:857/4098 
p4 

fr. 

° °® e 

, 

!%4Ö ÉG . , 

:Fëatures: 
Rr 

. , 

uçtile';iron wedge, fully ; . xt ± <.. 

yüÌcáñised;with EPDM. 

rìg's 
=: séáls O=ritem 

rèplácéáb éúridé`r 
s< 

pressure: 

Fully corrosion 
':'resistant 
:,construction. 

áp top as stà dard. -,s,,; rw 

Harïdwheel,, 

Electric actuation:: 

Bevel or spur 
gearboxes. 

BS or ANSI drillings. 

Fusion bonded 
epoxy coating. 

Body /bonnet 
bolts sealed 
with wax. 

Lifting eyes. 
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SERVICE CONDITIONS TESTS 
Maximum Working Pressure: 16 bar. 

Temperature Range: -10°C to+70°C. Insulation essential 
for temperatures of 0 °C and below. 

Hydraulic test to AS 2638: 
Seat: High - 16 bar Body: 24 bar Operating torque test 

Low - 0.5 bar 

Dt Dh D 

:.>:. . . . 

p MATERIALS OF CONSTRUCTION 
t No. DESCRIPTION MATERIAL 

I Stem Cap Ductile iron 400-12 to AS 1831 complete 
with Bolt BZP GR 8.8. 

2 Stem Stainless steel,3I6 S I I.. 

3 Gland Flange 
Assembly 

Ductile iron 500 -7 to AS 1831 

complete with polyamid bushing containing 
I wiper ring + 3 0 rings of NBR and 2 bolts 
stainless steel A2. 

4 Thrust Collar DZR brass, CZ 132 to AS 2345. 

5 Bonnet Ductile iron 500 -7 to AS 1831. 

6 Bonnet Bolts Stainless steel A2 sealed with hot melt. 

7 Body, Bonnet 
0 Ring Seal 

EDJ -70 EPDM rubber. 

8 Body Ductile iron 500 -7 to AS 1831. 

9 Wedge Assembly Ductile iron 500 -7 to AS 1831. Fully 
encapsulated with EDJ -70 EPDM rubber, 
complete with wedge nut of DZR brass 
CZ 132 to AS 2345. 

Coating Internal and external, electrostatically 
applied blue epoxy. 

r 
APPLICABLE STANDARDS 

To AS 2638 (Stem seals replaceable under pressure). 
Face to face dimension to AS 2638. 
Flange and drilling to AS 4087 Figure B5. 

DIMENSIONS & WEIGHTS 
Ref Nos. DN 

mm 
L 

mm 
H 

mm 
Dt 

mm 
D 

mm 
Dh 
mm 

ds 
mm 

Holes 
no. 

F 

mm 
Weight 

kilos 

57- 080 -40 80 203 350 122 185 146 18.5 4 35 19 

57- 100 -40 100 229 380 154 215 178 18.5 4 35 27 

57- 150 -40 150 267 485 209 280 235 18.5 8 35 49 

57- 200 -40 200 292 595 264 335 292 18.5 8 35 74 

57- 225 -40 225 305 595 296 370 324 18.5 8 35 98 

57- 250 -40 250 330 680 328 405 356 22.5 8 35 102 

57- 300 -40 300 356 755 376 455 406 22.5 12 35 147 

57- 375 -40 375 381 905 463 550 495 26.5 12 35 240 

57- 400 -40 400 406 930 503 620 521 26.5 12 35 285 

,,.... 
...'54.;^1,!fr .i 
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Printed Output From File 

"C:\ FACTOR -1 \FACTOR -1 \QLD \J &PRIC-1 \50 

** Alarm No.2 Menu 

01832.MAG" Alarm No.2 Idle 

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

File Produced : 18/08/04 8:37:48 AM Alarm No.2 Fault = :i 

Alarm No.2 Forward = :1 

** Display Menu ** Alarm No.2 Reverse = 

Alarm No.2 Cutoff = ) 

Display Mode = 0 Alarm No.2 MtSensor = ) 

Display Resolution = 2 Alarm No.2 Hi = :.) 

Alarm No.2 Lo = 

** Flow Menu ** Alarm No.2 Analog = l) 

Alarm No.2 Pulse = 0 

Flow Range = 20.00000 
Flow Units = Ltr 

Flow Multiplier = xl 

Flow Time = s 

Flow Response = 3 

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

** Analog Menu ** 

Analog 
Analog 
Analog 
Analog 
Analog 

FSD = 20 

Zero = 4 

Dir Fwd = 1 

Dir Rev = 0 

No. 2 = 100.00000 

** Pulse Menu ** 

Pulse Factor = 0.09999 
Pulse Cutoff = 0 

Pulse Max = 800 

Pulse Idle = 1 

Pulse Size = 0 

** Totaliser Menu ** 

Totaliser Units = Ltr 

Totaliser Multiplier = k 

Totaliser Clear Enab = 0 

** Alarm No.1 Menu ** 

Alarm No.1 Idle = 1 

Alarm No.1 Enable = 1 

Alarm No.1 Fault = 1 

Alarm No.1 Forward = 0 

Alarm No.1 Reverse = 0 

Alarm No.1 Cutoff = 0 

Alarm No.1 MtSensor = 1 

Alarm No.1 Hi = 0 

Alarm No.1 Lo = 0 

Alarm No.1 Analog = 0 

Alarm No.1 Pulse = 0 

** Alarm Trip Menu ** 

Alarm Trip Hi = 110 

Alarm Trip Lo = -110 
Alarm Trip Hyst = 1 

Alarm Trip Disp = 0 

** Input Menu ** 

Input Clr 
Input Idle = 0 

** MtSensor Menu ** 

MtSensor Trip = 50 

** Sensor Menu 

Sensor Number = P/5CD18/3/2 
Sensor Tag = 5434191 
Sensor Size = 100 

Sensor FACTOR 1 = 1.0:369 

Sensor FACTOR 2 = -10 

Sensor FACTOR 3 = 5 

Sensor FACTOR 4 = 1.00000 

«== END OF FILE ==» 
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INTRODUCTION 
The Magmastern4 provides high -precision electromagnetic 
flow metering for conductive fluids of >51LS /cm, in sizes of 
2.5 to 2200mm (0.1 to 86in). It has state -of -the -art accuracy, 
repeatability and rangeability. 

The MagMaster offers a choice of liners and electrodes, 
flange or wafer tubes, integral or remote electronics and an 
optional keypad display. 

Standard outputs include fully -programmable analog output 
(0 to 21 mA), dual pulse (forward and reverse), dual alarm 
(flow rate, fault conditions, etc) and a RS232 connection. 
Optional outputs include dual analog and RS422/423. 

The MagMaster has been designed to eliminate traditional 
noisy signals in slurry applications. It has multiple self - 
monitoring and diagnostic functions , and a comprehensive 
test mode to test the system without interrrupting the 
process or power. 

SIMPLE READ AND RESET 

>43567 Ltr 
12.328Ltr/s 

Magnetic 
Wand 

Icons 

Top line of display indicates flow totals, velocity, % of 
range and alarm status. Second line shows flow rate. 

Applying wand to the left icon steps the top line display 
through this sequence: 

> Forward flow total 

< Reverse flow total 

Net flow total 

Alm Alarms in sequence ('Alm Clr' 
when no alarms are activated) 

Vel Flow velocity 

% Flow rate as % of full scale range 

Applying wand to right icon resets the flow total 
displayed on the top line if parameter 73 (Tot Clr En) is 
enabled 

For keypad /display version, see separate Quick 
Reference Guide. 

CONFIGURATION 
1. Set up serial 

communications' on 
terminal or PC 

2. For PC use a laplink/nuil 
modem cable. 
A cable is available from 
ABB Ltd. 

3. Connect terminal cable 
to transmitter's 
D- connector as shown 

4. Press RETURN 
or equivalent (ENTER, 
EXE, etc). 

`Serial communications setup 
Baud rate 4800 
Data bits 8 
Stop bits 1 

Parity None 
Handshake None 

RELATIONSHIP OF MENUS 

Main Menu 
Startup Submenus 

Read 1> Read 1 -7, Q 
Row 2 1 -5, Q 

Disp 2> - Disp 1, 2, Q 
Row 3 1 -6, Q 

Login 3> Login 1 -3, Q Flow 4 1 -5, Q 

Flow 4> - Flow 1 Q -8, Flow 61,2,Q 
Anlg 5> Anlg 1-5, Q Anlg 3 1, 2, 

Pls 6> Pls 1 -6, Q Tot 1 1 -5, Q 

Tot 7> - Tot 1-3, Q Tot 2 1-6, 

Am 8> - Alm 1-3,40 Alm 1 1 A, B, Q -9, 

lnpt 9> Inpt 1 -5, Q Alm 2 1 -9, A, B, Q 

Mtsnsr A> Mtsnsr 1, 2, Q Alm 3 1-4, Q 

Snsr B> Snsr 1 -5, Q Snsr 5 1-4, Q 

Test C> Test 1-8, 

Quit Q> 

Exit 

SECURITY ACCESS 
Any of three security levels can be selected. In Levels 0 and 1, 
the operator is restricted to certain menus as listed below. In 
Level 2, the operator has full access to all menus and can change 
passwords. 

1> Read flow parameters, etc. 
2> Set display options Level o 

3> Security access, passwords 

4> Set flow parameters - Level 1 

5> Analog output 
6> Pulse output - Level 2 

7> Set totalizer parameters 
8> Alarm operation 
9> Input contact 

A> Empty pipe detection 
B> Sensor data and calibration 
C> Test operation 

The Company's policy is one of continuous 
product improvement and the right is 
reserved to modify the information contained 
herein without notice. 

® 2004 ABB Printed in UK (07.04) 

ABB has Sales & Customer Support 
expertise in over 100 countries worldwide 

www.abb.com 

I I! I! "IIP 
ABB Limited 
Oldends Lane, Stonehouse, 
Gloucestershire 
GL10 3TA 
UK 
Tel: +44 (0) 1453 826661 
Fax: +44 (0) 1453 829671 

ABB Inc. 
125 E. County Line Road 
Warminster 
PA 18974 - 

USA 
Tel: +1 215 674 6000 
Fax: +1 215 674 7183 

Quick Reference 
Programming Guide 

Mag Master 
Electromagnetic Flowmeters 

,I,P 
/191,.,. 
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FUNCTIONS OF KEYS 

ETURNS (or ENTER, EXE, etc.) 

Scrolls through main menu or submenu 

Read 1> 

Flow Rng 1> 

+ 

+ J --> 

Disp 2> 

Flow Unit 2> 

Enters default or confirms existing value. 
Login En 1> 
0? + t -> Login En 1> 

0 

ALPHANUMERIC plus RETURN 
Selects menu (or submenu) item and 
advances to its first submenu 

Read 1> 

Anlg Fsd 1> 

+ 5 

3 J --> 

Anlg Fsd 1> 

Anlg Dir Fwd 
1> 

Keystrokes can be combined as a shortcut 

Read 1> 5 3 J Anlg Dir Fwd 
1> 

Selects submenu and displays current value 
A'7 indicates current value is configurable 

Anlg Fsd 1> + 1 J -> Anlg Fsd 1> 
20? 

Enters selected value at '7 prompt 

ill 
nlg Fsd 1> 

9 + 9 J -> Anlg Fsd 1> 
9 

ote. In some submenus, 1 = select, 
0 = deselect 

Q QUIT plus RETURN 
In main menu, exits system 

(Security access reverts to Level 0) 

Read 1> + Bye 

In submenu, returns to top of main menu, or 
parent submenu 

Flow Rng 1> + 

Flow Unit Ltr 1> 

Q --> 

Q J 
Read 1> 

Flow Rng 1> 

ESCI ESCAPE 
In any menu or submenu, returns to top of 
main menu 

Flow Unit Ltr 1 + ESC -> 

CONFIGURATION PROCEDURE 

Main Menu Submenus Description 

ABB 
Process $ MagMaster 
V 1.10 17/05/93 

Indicates model variant 
software version, date 
$ or 'Sluny' 

READ 

Read 1> Read Flow 1> Flow rate in selected units 
Read % 2> Row rate in % of range 
Read Fwd 3> Total in forward totalizer$ 
Read Rev 4> Total in reverse totalizer$ 
Read Net 5> Net total (fwd minus rev) 
Read Alm 6> Current active alarms 

" Read Vel 7> True flow velocity in m /sec, or ft/sec 
if flow units are in UGaI or ft ̂ 3 

$ Resettable to 0 if Tot CirEn is set. 

DISPLAY OPTIONS 

Disp 2> Disp Mode 1> 0 = Single line display 
1 = Double line display 
2 = New line for each update 
(for printers, etc.) 

Disp Res 2> Resolution of flow display 
Enter number of decimal places 
required (max. = 6) 

PASSWORDS 
See information in Security Access section for detailed description 

Login 3> Login En 1> Current Security level 
0 = default 
For default passwords Enter 'user' 
for Level 1, 'engineer' for Level 2. 
Note: enter these passwords in ALL 
lower case 

" Login Key 2> Changes Level 1 password 

Login Key 3> Changes Level 2 password 

FLOW MEASUREMENT* 

Flow 4> # Flow Rng 1> 

Flow Unit 2> 

Enter 100% primary 
range in selected units 

Enter '1' ONE place only 

Ltr 1> Litres 
m ̂ 3 2> Cubic meters 
IGal 3> Imperial gal 
UGaI 4> US gallons 
ft ̂ 3 5> Cubic feet 

Main Menu Submenus Description 

Row 4> Flow Mutt 3> Enter '1' ONE place only 

ni 1> Thousandths 
c 2> Hundredths 

3> Unity 
h 4> Hundreds 
k 5> Thousands 
M 6> Millions 

Flow Time 4> Enter '1' ONE place only 
s 1> Seconds 
Min 2> Minutes 
Hr 3> Hours 
Dy 4> Days 
Wk 5> Weeks 

Flow Rspns 5> Nominal time constant for output 
in seconds. 
Enter display setting value. 

Display Seconds 
Setting 

o 0.6 
1 1 

2 2 
3 3 
4 4 
5 8 
6 15 
7 30 
8 60 
9 120 

Row Probe 6> # Ins 1> Insertion factor 

it Prof 2> Profile correction factor 
Note. The two factors above must be set to 1.0 if not used. 

Flow % 7> Present flow as % of primary 
range. 

Flow Cutoff 8> Minimum flow velocity in mm /sec, 
below which all outputs set to 
zero. 

ANALOG OUTPUT* 

Anlg 5> Anlg Fsd 1> 'Enter 0 to 21. Output current in 
mA for 100% flow 

Anlg Zero 2> Enter 0 to 21. Output current in 
mA for 0% flow 

Anlg Dir 3> Enter '1' to select 
Select both parameters for 
bidirectional flow 

Fwd 1> Current responds to 
forward flow 

Rev 2> Current responds to 
reverse flow 

Anlg No2 4> Secondary range as % of primary 
range 

Anlg mA 5> Present output current, mA 
Anlg HART ** HART Variant only, see full 

manual 

Main Menu Submenus Description 

PULSE OUTPUT* 

Pls 6> # Pls Fact 1> Enter output pulses per flow 
volume unit 

Pls Cutoff 2> Row rate in % of primary range, 
below which pulse output and 
totalizer stop 
Maximum output freq. in Hz 

Frequency in Hz 

Pulse output in idle (oft) 

Enter pulse width in msec (will 
round up to nearest 10msec) 
0 = square wave 

Rs Max 3> 
Pls Hz 4> 

** Pls Idle 5> 

Pls Size 6> 

TOTALIZER* 

Tot 7> Tot Unit 1> 

Tot Mult 2> 

Tot ClrEn 3> 

See Row Unit 2> for parameters 
See Row Mult 3> for 
parameters 

Enables totalizer reset function 
from terminal, transmitter display 
or input contact 

ALARMS* 

Alm 8> Alm No1 1> Any combination of alarms 
1 = Select 0 = Deselect 

Idle 1> Idle state 
En 2> 0 = Disabled 

1 = Enabled 
Fault 3> Measurement 

fault 
Fwd 4> Forward flow 
Rev 5> Reverse flow 
Cutoff 6> Pulse output 

cutoff 
Mtsnsr 7> Empty sensor 
Hi 8> High flow 
Lo 9> Low flow 
Anlg A> Analog output 

overrange 
Pls B> Pulse output 

overrange 
Alm No2 2> Same parameters as No.1 

Factory default - Rev flow 
enabled, required for dual 
current option 

Alm Trip 3> Hi 1> High flow tdp- 
point, % range 

Lo 2> Low flow trip - 
point % range 

Hyst 3> Hysteresis 
Disp 4> Enables display 

of Hi and Lo 
Alarms 

Main Menu Submenus Description 

INPUT CONTACT* 

Input 9> Input Analg 1> 

Input Ctr 2> 

lnpt Hld 3> 

lnpt Zero 4> 

Inpt Idle 5> 

Enter ' 1 ' to select. Active level 
selects second analog range 

Active level resets all totalizers 

Active level holds flowmeter 
flow value 

Active level selects downscale 
drive 

Enter inactive state of input 
contact 
1 = Hi normal, 0 = Lo normal 

EMPTY PIPE DETECTION ** 

Mtsnsr A> Mtsnsr Trip 1> 

Mtsnsr mV 2> 

Enter empty pipé detector trip 
threshfold 
Note. Set to zero for a 'slurry' 
MagMaster 

Measured indication used for 
empty pipe trip. When valve 
below 'trip' threshold then all 
outputs driven to zero 

SENSOR DATA AND CALIBRATION ** 

Snsr B> Snsr No 1> 
Snsr Tag 2> 
Snsr Size 3> 
Snsr Vel 4> 
Snsr Fact 5> 

Serial number of sensor 
Tag number of sensor 
Calibrated bore (mm) 
Present velocity in sensor 
1>, 2>, 3 >, 4> = calibration 

data. Same as on sensor data 
label 

SYSTEM TEST** 

Test C> Test Mode 1> 

# Test Flow 2> 

Test % 3> 
Test Hz 4> 
Test mA 5> 
Test Vel 6> 
Test Alm 7> 

If ' 1 ', transmitter is in test 
mode. Self - cancels after 
30min. if no entry made 

Present flow rate. In test mode, 
any value may be entered 
manually 

Row rate in %$ 
Output frequency in Hz$ 
Output current in mA$ 
Row velocity in sensor 
Current active alarms$ 
Clr = none 

Test Txv 8> Row velocity, uncorrected for 
sensor calibration 

$ Calculated from Test Row 2 
'Requires Level 1 access *'Requires Level 2 access 
# The maximum no. must not exceed 21000. The value entered 
may display with a small error, e.g. 1.900 may display as 1.899. 
1.900 is used in calculation 
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Quick Reference Guide 

MagMasterTM 
Electromagnetic 

Flowmeters 

Keypad Version 

IM /MM -QRG Issue 2 07.04 

CONTROLS AND DISPLAY 

All Kent-Taylor MagM te 

32.8 
>42315 

Ltr/s 

Membrane 
Switches 

Upper 
Display 

Lower 
Display 

Resets totaliser, if parameter 
Tot Clr En' is enabled 

Controls and Display 

Upper display gives continual update of flow rate in 
selected units. 

By pressing the key, the lower display steps through 
the following sequence: 

> Forward flow total value. 
< Reverse flow total value 

Net flow total value 
AIm Active alarms - Any alarms are displayed 

sequentially if more than one alarm is present. 
'Alm Clr' is displayed when no alarms are present. 

Vel Flow Velocity 
% of Flow Range. 

Pressing the j . j key resets the flow total displayed on the 
upper display, if parameter' Tot Clr En' is enabled. 

Pressing the key accesses the Login Parameter 
where it is necessary to enter a security code before any 
other parameters can be accessed - see SECURITY 
ACCESS. 

A, ID ID /'1 NIP Os 

ABB Limited 
Oldends Lane, Stonehouse, Gloucestershire, GL10 3TA, UK 
Tel: +44 (0)1453 826661, Fax: +44 (0)1453 829671 

MENU LAYOUT ...MENU LAYOUT 

Press 

J 
moves 

1 

Press 
173 moves 

Return to 'Flow Rng' Page 

LI 
Flow Rng An Ig Fsd Pls Fact Tot Unit Alm No1 Idle Alm No2 Idle Alm Trip Hi Inpt Mtsnsr Trip Snsr No Test Mode Disp Res Login Key 1 

Flow Unit AnIg Zero Pls Cutoff Tot Mult Alm No1 En Alm No2 En Alm Trip Lo 

Aim Trip Hyst 

Inpt Idle( Mtsnsr my Snsr Tag 

Snsr Size 

Test Flow 

Test % 

Disp Mode Login Key 2 
Flow Mult AnIg No2 Pls Max Tot CIrEn Alm No1 Fault Alm No2 Fault 
Flow Time AnIg mA Pls Hz Alm No1 Fwd Alm No2 Fwd Alm Trip Disp Snsr Vel Test Hz 
Flow Rspns AnIg Dir Fwd Pls Idle Alm Not Rev Alm No2 Rev Snsr Fact 1 Test mA 
Flow % AnIg Dir Rev Pls Size Alm No1 Cutoff Alm No2 Cutoff Snsr Fact 2 Test Vel 
Flow Probe Ins Alm No1 Mtsnsr Alm No2 Mtsnsr Snsr Fact 3 Test Alm 
Flow Probe Prf Alm Nó1 Hi Alm No2 Hi Snsr Fact 4 Test Txv 
Flow Cutoff ' Alm Not Lo Alm No2 Lo 

Security Level 1 

Security Level 2 

Alm No1 AnIg Alm No2 AnIg 

Alm No1 Pls Alm No2 Pls ' 

CONTROLS AND DISPLAY 

A - Advancing to Next Page 

Advance to 
next page Page 1, 

Parameter 1 

Parameter 2 
Parameter 3 
Parameter 4 
Parameter 5 
Parameter 6 

r7 

or 

---1 I 

Page 2 

Parameter 1 

Parameter 2 

B - Moving Between Parameters 

Parameter 1 

Advance to 
snext parameter 

Parameter 2 
Parameter 3 
Parameter 4 

C - Adjusting and Storing a Parameter Value 

Parameter Value 
or unit 

r7 

} Adjust 

Advance to next digit 

New value is 
automatically stored 

D - Selecting and Storing a Parameter Choice 

I Parameter X 

Select 

New value is 

automatically stored 

} Y 

z 

aJ 

Depressing this switch for 5 seconds and then releasing 
it will exit the menu system and return to normal operating 
mode. 

l 

SECURITY ACCESS 

Two security code levels, 1 and 2, are available, and are 
each accessed with a five digit number. 

User Code Level 1 default number is 10760. 

Engineer Code Level 2 default number is 56360. 

Parameters accessible by the two levels are shown 
above. 

At the flashing cursor on the first digit of the Login code 
number, press either in or p membrane switches to 
reach the required digit. 

To set this digit and pass to the next digit, depress the 
switch. Continue until all digits have been set, and 
depress the p switch to enter the complete code. 

If an incorrect value is entered, access to subsequent 
programming pages is prevented and the display reverts 
to the Operating Page. 
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PARAMETER CHANGES 
When a parameter is selected, which holds one or more 
variable units e.g. 'Flow Unit' parameter which can be 
Liters, Cubic meters, Gallons etc., proceed as follows to 
change the units: ('Flow Rng' selected). 

Flow Rng 

5.00000 

J 
Flow Unit 

m^3/Hr 

'Flow Unit' selected 

Press p or p switch to change the units. 

Note. The existing units will flash at the first 
depression of the p or p switch, and further 
switch depressions will change the type of units 
displayed. 

Depressing the 
selected units. 
TJ type of action is similar for all variable units. 

e numerical values are to be changed, initial 
a ession of the p or in switches cause the first of 
five digits to be highlighted by a flashing cursor. Change 
the value with the p and in switches, the particular 
digit with the switch, and enter the final selection with 

switch will now enter the newly 

FLOW MEASUREMENT 
PARAMETER 
Flow Range 

Flow Unit 

Flow Mult 

Flow Time 

Flow Resp 

DESCRIPTION 
Enter main full scale (100%) flow 
range (Upper Range Value) in 

selected flow units. # 
Select Units as required. 
Ltr (Liters) 
m ̂ 3 (Cubic Meters) 
IGal (Imp Gals) 
UGal (U.S. Gals) 
ftA3 (Cubic Feet) 
Select multiplier as required. 
m (0.001) 
c (0.01) 
xi (1) 
h (100) 
k (1000) 
M (1000000) 
Select time units as required. 
s (Second) 
Min (Minute) 
Hr (Hour) 
Dy (Day) 
Wk (Week) 
Nominal Time Constant for output 
Enter Display Setting from table 
below for time constant required. 

Display Setting Seconds 
2 2 
3 3 
4 4 
5 8 
6 15 
7 30 
8 60 
9 120 

OUTPUT PULSE 
PARAMETER 
Pls Fact 

Pis Cutoff 

PIs Max 
Pls Hz 

PIs Idle 

PIs Size 

1 

DESCRIPTION 
Enter required output pulses per 
flow volume unit.# 
Row rate ( %) below which pulse 
output and totaliser cease to operate. 
Maximum output frequency in Hz. 

Display of present output frequency in 
Hz (live value). 
Idle state for Pulse Output with no 
output pulse (e.g. at zero flow). 

0 = Low (output transistor ON) 
1 = High (output transistor OFF) 

Enter output pulse width in msecs. 
(Value will be rounded up to nearest 
10ms). Set to '0' for square wave 
output. 

TOTALIZER 

PARAMETER 
Tot Unit 
Tot Mult 
Tot CIrEn 

DESCRIPTION 
Select totaliser measurement units. 
Select multiplier units required. 
Enter '1' to enable totaliser reset 
function to be used from front panel. 

the p switch. 
Flow % Present flow as % of range. 

ALARMS 
PARAMETER DESCRIPTION Flow Probe Ins Probe Insertion Factor. 

Flow Probe Prf Probe Profile Factor Alarm Noi Idle Idle state for alarm output. 
Flow Cutoff Flow velocity in mm/sec. below With no alarm active: 

which flow set to 0. 0 = Low (0/P transistor ON) 
1 = High (O /P transistor OFF) 

AIm Noi En 0 = Alarm output disabled (set to 

PROGRAMMING ANALOG OUTPUT idle state). 
1 = Alarm output enabled. 

PARAMETER DESCRIPTION Alm No1 Fault Alarm occurs for System fault. 
The correct security level MUST be selected - see AnIg Fsd Enter output current in mA for 100% AIm No1 Fwd Alarm occurs for forward flow. 
SECURITY ACCESS. flow (0sFSDs21) AIm Not Rev Alarm occurs for reverse flow. 

Select the parameter to read the value, or to change it as 
Anlg Zero Enter output current in mA for 0% 

flow (0s ZERO s21) 
AIm Not Cutoff Alarm occurs for Pulse Output 

Cutoff. 
necessary. All 'live' data displayed is updated each AnIg No2 Full scale flow range for 2nd analog Alm Noi Mtsnsr Alarm occurs for empty sensor. 
second. range, as % of main flow range. AIm Noi Hi Alarm occurs for Flow z 'AIm Trip Hi'. 

Use the key to move between pages. Anlg mA Present output current (mA) Alm No1 Lo Alarm occurs for Flow s'Alm Trip Lo'. 

Use the 10 key to move between parameters. 
AnIg Dir Fwd Output responds to forward 

flow if set to '1'. § 
AIm Noi Anlg Alarm occurs for Analogue Output 

over range. 
The and in keys change displayed values and units. 

The 110 key will accept the chosen value or unit. 

tAnIg Dir Rev Output responds to reverse 
flow if set to '1'. § LJ 

AIm Noi PIs Alarm occurs for Pulse Output over 
range. 

ALARMS (CONTD.) 
PARAMETER 
Alarm No2 Idle 

Alarm No2 PIs 

DESCRIPTION 
Identical to, but independent of 
Alarm Noi above. 
Alarm occurs for Pulse Output 
over range. 

PARAMETER 
Alarm trip Hi 

Alarm Trip Lo 

AIm Trip Hyst 

it Alm Trip Disp 

DESCRIPTION 
High flow alarm trip point as % of 
range. 
.Low flow alarm trip point as % of 
range. 
Enter hysteresis for alarms as % of 
range. 
Set to '1' if Hi/Lo Alarms are to be 
displayed. Y 

INPUT CONTACT 

PARAMETER 
Inpt 

DESCRIPTION 
Set up external logic input function: 
'Zero' sets flowrate output to zero. 
'Hld' holds flowmeter output value. 
'Clr' resets all totalizers. 
'AnIg' selects Anlg No2 Range. 
Enter inactive state of input contact: 
'1' for Hi normal 
'0' for Lo normal. T 

EMPTY PIPE DETECTION 
PARAMETER 
Mtsnsr Trip 

1Mtsnsr mV 

DESCRIPTION 
Set empty pipe detector trip 
threshold. 
Measured value related to fluid 
conductivity. 

SENSOR CALIBRATION 
PARAMETER DESCRIPTION 
Snsr No 
Snsr Tag 
Snsr Size 
Snsr Vel 
Snsr Fact 1 

Snsr Fact 2 
*Snsr Fact 3 

Snsr Fact 4 

Serial No. (Up to 13 characters) 
Tag No. (If required). 
Sensor calibrated bore (mm). 
Display of present velocity. 

Sensor calibration data - 
should agree with sensor data label 

TEST MODE 
PARAMETER 
Test Mode 
Test Flow 

Test % 
Test Hz 
Test mA 
Test Vel 
Test AIm. 

Test Txv 

DESCRIPTION 
Set to '1' to enable. 
Displays present flowrate. 
If in 'Test Mode', any value may be 
entered manually. 
Flowrate as a percentage 
Output Frequency 
Output Current 
Flow Velocity in sensor 
Shows present active alarms 
sequentially. ('Clr' indicates no 
alarms are active). 0 
Live flow velocity (uncorrected for 
sensor calibration). 

DISPLAY RESOLUTION 
PARAMETER 
Disp Res 

Disp Mode 

r 

DESCRIPTION 
Enter number of decimal places 
required on flow display (0 to 5). 
Serial Communication display 
mode (Read Only) - attempts to 
edit this parameter result in display 
of 'Keypad Version No.' with 
eventual return to normal 
operation. 

SECURITY PASSWORD 

Caution. Access is NOT possible without the correct 
password. 'Lost passwords can ONLY be reset by the 
Service Engineer. 

Login Key 1 

Login Key 2 

Set Level 1 security password. 
Set Level 2 security password. 

I o I 

# The maximum which can be entered must not exceed 
21000. The value entered may be displayed with a small 
error in the decimal digits e.g. 1.900 may be displayed as 
1.899. This is a display characteristic and the value 1.900 
will be used by the MagMaster. 

§ Select both parameters for bidirectional operation (e.g. 
when dual current output is fitted). If both are zero, then lour 
is always 0 %. 

# On performing a Rapid Reset/Escape to return to 
Operation' level, 'Test Mode' is automatically cancelled. 

0 If the sensor is empty or disconnected, the alarms 
' Mtsnsr' and 'Coil' will be displayed as appropriate. 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 166 of 378



Instruction Manual Electromagnetic Flowmeters 
IM/MM -SF_5 

,_ 

MagMasterTM' 

Approved 
gli 

O Cenelec/ATEX 

1 

,D,I ",.,. 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 167 of 378



 

I 

ABB 

The Company 
We are an established world force in the design and manufacture of 
instrumentation for industrial process control, flow measurement, gas and 
liquid analysis and environmental applications. 

As a part of ABB, a world leader in process automation technology, we 
offer customers application expertise, service and support worldwide. 

We are committed to teamwork, high quality manufacturing, advanced 
technology and unrivalled service and support. 

The quality, accuracy and performance of the Company's products result 
from over 100 years experience, combined with a continuous program of 
innovative design and development to incorporate the latest technology. 

The UKAS Calibration Laboratory No. 0255 is just one of the ten flow 
calibration plants operated by the Company, and is indicative of our 

dedication to quality and accuracy. 

EN ISO 9001:2000 

Cert. No. 05907 

EN 29001 (ISO 9001) 

RIA '.a cso 
sown 

Lenno, Italy - Cert. No. 9/90A 

Electrical Safety 
This instrument complies with the requirements of CEI /IEC 61010- 1:2001 -2 'Safety requirements for electrical 

equipment for measurement, control, and laboratory use`. If the instrument is used in a manner NOT specified by the 

Company, the protection provided by the instrument may be impaired. 

Symbols 
One or more of the following symbols may appear on the instrument labelling: 

AWarning - Refer to the manual for instructions 

\ Caution - Risk of electric shock 

Cl Protective earth (ground) terminal 

_L Earth (ground) terminal 

Direct current supply only 

^---- Alternating current supply only 

Both direct and alternating current supply 

The equipment is protected 
through double insulation 

Information in this manual is intended only to assist ou customers in the efficient operation of our equipment. Use 

of this manual for any other purpose is specifically prohbited and its contents are not to be reproduced in full or part 

without prior approval of the Technical Communications Department. 

Health and Safety 
To ensure that our products are safe and without risk to health, the following points must be noted: 

1. The relevant sections of these instructions must be read carefully before proceeding. 

2. Warning labels on containers and packages must be observed. 

3. Installation, operation, maintenance and servicing must only be carried out by suitably trained personnel 

and in accordance with the information given. 

4. Normal safety precautions must be taken to avoid the possibility of an accident occurring when operating 

in conditions of high pressure and /or temperature. 

5. Chemicals must be stored away from heat, protected from temperature extremes and powders kept dry. 

Normal safe handling procedures must be used. 

6. When disposing of chemicals ensure that no two chemicals are mixed. 

Safety advice concerning the use of the equipment described in this manual or any relevant hazard data 

sheets (where applicable) may be obtained from the Company address on the back cover, together with 

servicing and spares information. 
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3.4.4 Contact Input 13 
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4.1 Startup 17 
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PROTECTION 19 

APPENDIX B - MAGMASTER BLOCK 
DIAGRAM 20 

1 INTRODUCTION 

MagMaster is a range of high performance 
electromagnetic flowmeters for the 
measurement of electrically conductive fluids 
and slurries, and is normally supplied as a 
calibrated system, with the transmitter, factory 
configured, to a supplied full -bore or insertion 
probe sensor. 

A wide range of options is available to suit most 
applications, including: 

Integral or remote transmitter. 
Glass loaded polypropylene or aluminium 

transmitter housing. 
Combined HartTM and Keypad support in 

the aluminium housing transmitter. 
Flanged or wafer style sensors. 
Insertion Probes. 
Approved Versions, including: 

Hazardous area operation. 
Hygienic. 
HARTTM communication protocol. 

Warning. 
For MagMaster Approved /Hazardous 
Versions see the full installation manual. 

Warning. 
Installation and maintenance must only 
be carried out by suitably trained 
personnel. 

All relevant sections of this manual must 
be read before selecting a location. 

Safety requirements of this equipment, 
any associated equipment and the local 
environment must be taken into 
consideration. 

The installation and use of this 
equipment must be in accordance with 
relevant national and local standards. 

1 
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2 MECHANICAL INSTALLATION 

2.1 Unpacking 

2.2 Installation Conditions 

>2 x pipe dia. 

[4 I 
minimum 

>5 x pipe dia. 

minimum 

Flow Direction 

Fig. 2.7 Straight Pipe Requirements 

Fig. 2.3 Lagging (High Temperature) 

2 

I 

illli 

-20 °C (-4 °F) 
Minimum 

60 °C (140 °F) 
Maximum 

Fig. 2.9 Within Temperature Limits 
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2 MECHANICAL INSTALLATION... 

-10 °C (14 °F) 
Minimum 

IP65 
(NEMA 4) 

l' 
'I 

trurrrr 

Fig. 2.11 Within Environmental Rating \ I /i 
Fig. 2.15 Shade 

3 

1 
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...2 MECHANICAL INSTALLATION 

2.3 Mechanical Installation 

2.3.1 Transmitters 

162mm (6.35in) -I- 

214mm 
(8.43in) 

32mm 
(1.26in) 

T 

232mm (9.13in) 
(Fixing Centres) 

69mm (2.72ín) 
(Fixing Centres) 

3 Fixing Holes, 
6.5mm (114m) Diameter 

Allowance for 
cable bends 
200mm (8in) 

Caution. Do not overtighten fixings, 
especially on an uneven surface. 

Fig. 2.16 Dimensions 

2.3.2 Sensors 

Caution 
Do NOT exceed the maximum working 
pressure marked on the equipment. 
Use stainless steel (austenitic) bolts, 
studs and nuts for flanged sensors below 
200mm. 

Fit gaskets 

Gasket same size as pipe 

Fig. 2.17 Gasket Fitting 

4 

Metal 
face 

Metal 
face 

Gasket _ PTFE 

Gasket 

<15mm bore sensors 

Caution. For wafer type sensors of 
<15mm bore, the fluid seal must be 
made against the PTFE. Otherwise use 
a full face gasket. 

Fig 2.18 Wafer Type Sensors 
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3 ELECTRICAL INSTALLATION 

3.1 Grounding (Fig. 3.1, 3.2) 

Supplied Bonding Cables 

Wafer Type Sensors 

>4mm2 ( <10AWG) 
Copper Wire 

Common Ground- - 
(Plant bonding) 

Fig. 3.1 Pipelines 

Supplied Bonding Cables 
Insulated connecting wire 

(not included). Must be 
adequately rated to carry 

cathodic currents. 

Insulating Sleeve 
and Washer 

(not provided) 

Grounding Rings 

>4mm2 
( <10 AWG) 

I 
./Copper Wire 

Common Ground 
(Plant bonding) 

Fig. 3.2 Pipelines with Cathodic Protection 

Detail of grounding 
rings required for 
BOTH flanges 

V 

5 
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...3 ELECTRICAL INSTALLATION 

3.2 Cables 

3.2.1 Cable (Remote Versions only) 

Grey Coaxial Core (SIG2) 
Inner Conductor (SIG2) 
Inner Insulation (Pink) - . i,; 
Conductive Layer (Black) ,. 
Primary Screen (DS2) -,-.4-44..\ 

Insulation (Grey) r` ,p', 
Foil Secondary Screen 

Ground Wire (ESCREEN) 

Red wire (CD1) 

White Coaxial Core (Sig1) 
Inner Conductor (Sig 1) 
Inner Insulation (Blue) 
Conductive Layer (Black) 
Primary Screen (13S1) 

$' Insulation (White) 
Foil Secondary Screen 

Optional Steel Wire Armour - 
and submersible overjacket 

Filler 
Yellow wire (CD2) 

Overall Foil Screen 

Violet wire (SIG GND) 

Fig. 3.3 Cable Identification 

6 5 4 
incnes 

3 
1 1 

2 

150 100 Millimetres 

Grey 

50 

Red (CD)) 

0 

o 

Yellow (CD2) 

Overjacket Armour 

Sheath 

White 

Ground wire sleeved, 
to post. (Ground) 

Fig. 3.4 Cable Preparation 

Screen (DS2) 
Pink (SIG2) 
Violet (SIG GND) 
Blue (SIG1) 
Screen (DS1) 

6 
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3 ELECTRICAL INSTALLATION... 

03.2.2 Cable (Alternative Type - North American Wiring Practice) 

Black Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (Natural/White) 
Conductive Layer (Black) 
Screen 
Insulation (Black) 
Foil Screen 

White Coaxial Core/Wires 
Signal Core/Wires 
Inner Insulation (NaturaVWhite) 
Conductive Layer (Black) 
Screen 
Insulation (White) 
Foil Screen 

Black 

Cable - Part No. STT3350 

Yellow 

Screen 
Quter Drain Wire 

uter Jacket 

Fig. 3.5 Cable Identification (North American Wiring Practice) 

4 Inches 

I I 

too Millimetres 50 

' Red 

I I 

Black covered coax 
Inner to SIG2. Screen to DS2 
Black to SIG GND 

White covered coax 
Inner to SIG1. Screen to tS1 

Outer Overall screen drain 
Insulation wire to ESCRN 

o 

Length for Length for 
Probe Head Transmitter 

Fig. 3.6 Cable Preparation (North American Wiring Practice) 

3.2.3 Cable Glands (IEC Installation Practice) 

Fig. 3.7 Cable Gland 
(IEC Installation Practice) 

Warning. 
Rigid conduit must not be fitted to the 
transmitter. 
Transmitter conduit adaptors must 
incorporate a face seal. 

M 
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...3 ELECTRICAL INSTALLATION 

3.2.4 Conduit Adapters and Cable Glands (North American - 0.5in) 

Alternative 
Face Seal 

Face 
Seal 

Ferrule 

Outer Nut 

Conduit Adapters 

Hub 

Seal 
(Present in 
O.Z. Gedney 
Fittings) 

Alternative 
Face Seal 

Face 
Seal 

Hub 

Fittings vary 

< 

t fo 
slightly for typical for 
different makes 0.Z.Gedney 

Outer Nut 

Cable Glands 

Fig. 3.8 Conduit Adapters and Cable Glands 

8 

Fig. 3.9 Connection Requirements 

3.3 Connection Requirements 
The transmitter and sensor are supplied as a 
matched system. Check serial numbers to 
ensure they are matched. 

3.3.1 Sensors 
Remote sensors are usually supplied with an 
integral cable and potted connections. If the 
sensor has been supplied unpotted, connections 
must also be made to the sensor terminal box 
and then potted on completion with the supplied 
potting material - See Appendix A. 
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( 
Note. If link is fitted, do NOT remove ) 

3 ELECTRICAL INSTALLATION... 
l 

Caution. (Remote versions) 
Remove any exposed black conductive layer from under coaxial screens. 
Make connections only as shown. 
Sleeve all bare wiring. 
Twist RED and YELLOW cores lightly together. 
Twist WHITE and GREY coaxial cables lightly together. 
Maintain Environmental Protection at all times. 
Conduit connections must provide cable entry sealing. 

Information. (Remote versions) 
Refer to ENVIRONMENTAL PROTECTION (Appendix A). 
Internal appearance of Terminal Box may vary from that shown. 

Standard Terminal Box Alternative Terminal Box 

( Note. If link is fitted, do NOT remove 

Ground Wire 
(sleeved) -7 Sc een Grey -6 Pink-- coaxial -5 Blue - iWhite 

--4 Screen coaxial -3 Violet 

rl l l -2 Yellow 
-1 Red 

Gray Coaxial 

White Coaxial 

Fig. 3.10 Sensor Terminal Box Connections (Remote version) 

Ground Wire 
(sleeved) 

North American Wiring Practice 

Red 

Yellow 

Black 
White Coaxial f Screen 
Cable l Blue 
Black Coaxial f Pink 
Cable t Screen 

Outer Screen 
(sleeved) 

Green/Yellow (Ground) 

Fig. 3.11 Sensor Terminal Box Connections (North American Wiring Practice) 
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...3 ELECTRICAL INSTALLATION 

3.3.2 Transmitters (All versions) 

Caution. Unused 
cable entries must 
be blanked with 
the permanent 
blanking plugs 
supplied with the 
transmitters. 

Pull out 
slightly... 

Hemove 
Protection 
Cover 

...and 
slide off 

Fig. 3.12 Transmitter Connection Terminal access 

Slacken 
captive 
screws 

Caution. 
Remove any exposed black conductive layer from the inner insulation of both coaxial 
cables. 

. Substitute sensor cable of any kind is not acceptable. 
Do not make connections except as shown. 
Twist cable pairs together as shown. 
Sleeve ALL bare wires. 
Sensor cable may only be joined using company supplied junction box - 
available separately. 

Drive 
Connections 

Red 
(CD 1) 

Yellow 
(CD 2) 

Violet 

91 6.!- 
White Coax 
Blue Inner (SIG 1) 
Screen (DS 1) 

Grey Coax 
Pink Inner (SIG 2) 
Screen (DS 2) 

Ground Wire 
(Safety Earth) 

Signal 
Connections 

Fig. 3.13 Sensor Cable Connections at the Transmitter (Remote version) 

10 
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3 ELECTRICAL INSTALLATION... 

North American Wiring Practice 

Drive 
Connection 

Red 
(CD 1) 

Yellow 
(CD 2) 

Gnd 
Connection° 

6s_4- 
White Coax 
Blue Inner (SIG 1) 
Screen (DS 1) 
Black Coax 
Inner (SIG 2) 
Screen (DS 2) 
Black (SIG GND) 

Signal 
Connection 

Cable Screen Connections 
Drain Wire (ESCRN) 

Fig. 3.14 Sensor Cable Connections at the Transmitter (North American Wiring Practice) 

3.3.3 MagMaster -CalMaster Adapter 
When a MagMaster Transmitter is fitted with an adaptor board for use with a CalMaster Verification 
Unit, wiring from the sensor to this adaptor board is shown in the following diagram. 

To wire the adaptor plug, carefully pull off the plug from the adaptor board, connect the wires, using 
only a screwdriver with a 2.5mm blade to tighten the terminal screws, and replace the plug. 

Adaptor Plug 

p zz 
DC7 N ôo omoorn 000(1)0(1)00 
I T ; 

Yellow 

!Red `< 

Ground Wire II 
O 

Pink 
Grey 

Blue 

White 

Violet 

Caution. Remove any exposed 
black conductive layer from the 
inner insulation of both coaxial 
cables 

Sensor Cable 

Fig 3.15 Fitting the Sensor Wiring onto the Adaptor 

r 
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...3 ELECTRICAL INSTALLATION 

3.4 Input/Output Connections 

Caution. 
Refer to SPECIFICATION SHEET for Input/Output ratings. 
Inductive loads must be suppressed or clamped to limit voltage swings 
Capacitive loads must be inrush current limited. 
Hazardous area requirements are not considered in the following pages. 

Note. The connection terminal markings in the metal housed transmitter are identical to those in 
the standard transmitter as shown in this section. However, the supply connection in the former 
is made using a non -reversible plug (provided). 

3.4.1 Frequency Outputs - Fig. 3.16 

Counter/Totalisers 
d.c. 

supply 

[IF" 
and/or 

' MagMaster Transmitter b 
Forward Fl ow 
MUt7©Li0 

- r,ro"Pr5T61 -4 
Ravers. Flow 

F MIT A 

FOVTa1 _ 

0 0 E 

0 E 
Electromechanical 

Connections 

CountedTotalisers 
-0=D- 

aLsov 0_ 
0L 

0E 
0E 

Forw Flow 
1 

jí'/'1' Sy, _ 
and/or Reversa Flow 

F OVT 

0 
Telemetry, Electronic 

Counters etc. 

PLSOV 

Fig. 3.16 Frequency Output Connections 

12 

3.4.2 PLC Interface - Fig. 3.17 

d.c. 
supply 

17I Typicany 
ikSd1W 

T i 
IFwd +; F our i 

r J T- Aév++ vwré ' - 

PLSaV 

d.c. 'r Fwd - 
FT; - supply y FOUTA 

I T- 
- - F:à 

[PLC 
o 

PLC - Common +ve 

d.c. common 

PLC - Common -ve 

0C 

O 0C 
0 OC 

O 
OC 

0 
0 

0 
Fig. 3.17 Frequency Output Connections 
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3 ELECTRICAL INSTALLATION... 

3.4.3 Alarm Outputs - Fig. 3.18 

Information. 
Inductive loads may be suppressed by diodes (D) - 1N4004 or similar. 
Inrush currents are limited to 1 Amp by resistor R - e.g. 27Q 1W for 24V systems. 
Operation of outputs is programmable - see Configuration Manual for details. 
Frequency and Alarm outputs share a common return with contact input. 
External isolators not normally required, as the pulse, alarm and contact circuits are electrically 
separated from all other Magmaster connections. 

MagMaster Transmitter 
Alarms 

Timer 

supply 
"'am" Switch 

-IftI.- I I 

MagMaster Transmitter 

Information. 
Relay and Timer Switch shown for example 
only. Connect as required. 

Fig. 3.18 Alarm Output Connections 

Relays and Timers 

3.4.4 Contact Input - Fig 3.19 

Switch 

I 
EXTw 

EXT w- I-- 01 
MagMaster Transmitter 

5V d.c. supply 

L,+it I a 

Switch 

0 
0 

EXTw-` 

0 
0 
0 

MagMaster Transmitter 

Volt -free Contact Voltage Signal or Logic Signal 

r 

4 

0 
0 

PLSOV 
Xi UP 

EXT w 
,, 

`. 0 

MagMaster Transmitter 

r 

ALARM 

EXT w 
EXT w- ',C 

0 
0 
0 
0 C 

MagMaster Transmitter 

Using an Alarm for Automatic 
Open Collector (or Grounded Contact) Range Change 

Fig. 3.19 Contact Input Connections 

V 
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Information. For Multidrop HART installations, remove 'HART Link' and conned HART systems 
directly to IC2: this allows the analog output function to be retained. , 

...3 ELECTRICAL INSTALLATION 

3.4.5 Current Output - Fig. 3.20 and 3.21 

Information. 
Output is fully programmable - see Programming Guide. 
Output is electrically separated from all other MagMaster connections. 
External isolators are not normally required and may significantly limit accuracy if used. 

.. ... . r......, 

HART link 
MagMaster Transmitter 

r 
+ve I 

-q 
1C2 

IC - 

4EEI 
0 

Common I 
4 

I I I 

_,0 
IC+ IC- 1C2 IC- 
Normal Alternative 

HART connections 
where applicable 

Fig. 3.20 Current Output Connections: Standard 

Receiver No. 2 - Reverse 

Reverse +ve + HART 

Forward +ve 

I MagMaster Transmitter 

4 

Old® / 
Receiver No. 1 - Forward 

IC- I 
HART connections 
(where applicable) 

( 
Information. Multidrop HART mode cannot be used with this configuration. 

Fig. 3.21 Current Output Connections: Dual Current Option 
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3.4.6 Computer Connection - Fig. 3.22 and 3.23 

3 ELECTRICAL INSTALLATION... 

CInformation. RS422/423 option is electrically isolated from all other MagMaster connections. 

MagMaster 
TERMINALS 

RS422 Connection 
NAME 

APPLE Connector 
(8 Pin MC) 

TX-SIG O I- 
i- 0 
w z z 
O 
O 

RX DATA - 5 
TX+SIG RX DATA + 8 
RX-SIG TX DATA - 3 
RX+SIG TX DATA + 6 

OVC SIGNAL GROUND 4 
DCD 

Link 7 Link 
together 

DSRDTR 
together 

2 

MagMaster 
Transmitter 

Fig. 3.22 RS 422 Connections (Balanced) 

MagMaster 
TERMINALS 

TX+SIG 
RX-SIG 
RX+SIG 

OVC 

RS232 9 -Pin 25 -Pin Hygienic 
Name PC PC Adaptor 

Connector Connector Cable 
'e. 

Z U I H link 4/ link 20 link 
O DSR together 6tltogether 6 together o RTS link 7 link 4 i link 

CTS together 8 together 5 together 

MagMaster 
Transmitter 

Fig. 3.23 RS 423 Connections (Single Ended or RS 232) 

15 
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...3 ELECTRICAL INSTALLATION 

3.4.7 Power Supply Connections - Fig. 3.24 and 3.25 

Warning. 
DISCONNECT THE SUPPLY FROM ANY CABLES BEING TERMINATED ON THE 
TRANSMITTER. 
Electrical installation and earthing (grounding) must be in accordance with relevant national 
and local standards. 
Ensure that the cover of the metal housed transmitter is never cross threaded. The threads are 
greased (as supplied). 
Ensure that the grease is in good condition when fitting the cover, and replenish as required 
with a grease suitable for aluminium threads. 

Transmitter Label - 00V :c 
Line (ULI) to L 

Internal OExtemal 

Neutral (N/ 2) to N 

A.0 power via a suitable 
Isolator and fuse 

>4nnn 
(<10 A.W.G.) 
Copper Wire 

Fig. 3.24 Power Supply Connections (A.C. Version Transmitter) 

Fig. 3.25 Power Supply Connections (D.C. Version Transmitter) 

16 
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4 STARTUP AND OPERATION 

Warning. 
Ensure Plant Safety while configuring, at 
all times. 
The 9 -way D -Type Serial Link is not 
isolated. Ensure that it is NOT connected 
to power earth (ground), with cathodically 
protected systems. 

4.1 Startup 
Switch on the power supply to the flowmeter, and 
if a transmitter with display has been ordered, the 
flow rate will be shown on the display as shown in 

a) Fig. 4.1 or 4.2. 

Sequential application of the provided magnetic 
wand to the left hand icon in the transmitter 
display area, or by pressing the ICI button on 
the keypad versions or the remote display, steps 
the display through the following sequence: 

Alm 
Vel 

(Flow Rate % of Range) 
(Forward flow total value) 
(Reverse flow total value) 
(Net flow total value) 
(Active alarms) 
(Flow Velocity in m/s or ft/s) 

Any alarms are displayed sequentially if more 
than one alarm is present. 

Application of the wand to the right hand icon, or 
pressing the keypad MI button, resets the 
totaliser display, if this facility is enabled. 

Information. 
For the use of local or remote serial 
communication, and configuration, see 
the Quick Reference Programming 
Guide or the main MagMaster manual. 

For all versions supporting HARTTM, see 
the main MagMaster manual. 

MagMaster Transmitter 
Local Display Area 

Fig. 4.1 Location of Controls (Non- Keypad Version) 

Magnetic 
Wand 

r 
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...4 STARTUP AND OPERATION 

t 2.328 

© o 0 0 

i 

Magl.Hor 

32.8 
lzde 

.42315 

IIÌ7 
o 

Fig. 4.2 Location of Controls (Keypad Versions) 
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43 

APPENDIX A - ENVIRONMENTAL PROTECTION 

Warning. 
Potting materials are toxic - use suitable safety precautions. 

Read the manufacturers instructions carefully before preparing the potting material. 

The remote sensor terminal box connections must be potted immediately on completion to 
prevent the ingress of moisture. 

Check all connections before potting - see ELECTRICAL INSTALLATION. 

Do not overfill the terminal box or allow the potting material to come into contact with the 
'O' ring or groove. 

Do not let potting material enter conduit, if used. 

r 
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PRODUCTS & CUSTOMER SUPPORT 

Products 
Automation Systems 

for the following industries: 
- Chemical & Pharmaceutical 
- Food & Beverage 
- Manufacturing 
- Metals and Minerals 
- Oil, Gas & Petrochemical 
- Pulp and Paper 

Drives and Motors 
AC and DC Drives, AC and DC Machines, 
AC motors to 1kV 
Drive systems 
Force Measurement 
Servo Drives 

Controllers & Recorders 
Single and Multi -loop Controllers 
Circular Chart , Strip Chart and Paperless 
Recorders 
Paperless Recorders 
Process Indicators 

Flexible Automation 
Industrial Robots and Robot Systems 

Flow Measurement 
Electromagnetic Flowmeters 
Mass Flow Meters 
Turbine Flowmeters 
Flow Elements 

Marine Systems &Turbochargers 
Electrical Systems 
Marine Equipment 
Offshore Retrofit and Referbishment 

Process Analytics 
Process Gas Analysis 
Systems Integration 

Transmitters 
Pressure 
Temperature 
Level 
Interface Modules 

Valves, Actuators and Positioners 
Control Valves 
Actuators 
Positioners 

Water, Gas & Industrial Analytics 
Instrumentation 

pH, conductivity, and dissolved oxygen 
transmitters and sensors 
ammonia, nitrate, phosphate, silica, 
sodium, chloride, fluoride, dissolved 
oxygen and hydrazine analyzers. 
Zirconia oxygen analyzers, katharometers, 
hydrogen purity and purge -gas monitors, 
thermal conductivity. 

Customer Support 
We provide a comprehensive after sales service via a 
Worldwide Service Organization. Contact one of the 
following offices for details on your nearest Service 
and Repair Centre. 

United Kingdom 
ABB Limited 
Tel: +44 (0)1453 826661 
Fax: +44 (0)1453 829671 

United States of America 
ABB Inc 
Tel: +1 215- 674 -6000 
Fax: +1 215- 674 -7183 

Client Warranty 

Prior to installation, the equipment referred to in 
this manual must be stored in a clean, dry 
environment, in accordance with the Company's 
published specification. 
Periodic checks must be made on the 
equipment's condition. In the event of a failure 
under warranty, the following documentation 
must be provided as substantiation: 

1. A listing evidencing process operation and 
alarm logs at time of failure. 

2. Copies of all storage, installation, operating 
and maintenance records relating to the 
alleged faulty unit. 

V 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 189 of 378



 

ABB has Sales & Customer Support expertise 
in over 100 countries worldwide 

www.abb.com 

A ID ID 
,.,. 

ABB Limited 
Oldends tane, Stonehouse 
Gloucestershire 
GL10 3TA 
UK 

ABB Inc. 
125 E. County Line Road 
Warminster 
PA 18974 
USA 

Tel: +44 (0)1453 826661 Tel: +1 215 674 6000 
Fax: +44 (0)1453 829671 Fax: +1 215- 674 7183 

1 

The Company's policy is one of continuous product improvement 
and the right is reserved to modify the information contained 

herein without notice. 

Printed in UK (07.04) 

O ABB 2004 
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Valid for the following Soft starter Models: 
MSF -017 to MSF -1400 

MSF 
SOFT STARTER 

INSTRUCTION MANUAL 

Document number: 01- 1363 -01 
Edition: r2 
Date of release: 2001 -04 -20 
© Copyright Emotron AB 2000 
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotron AB. 
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SAFETY INSTRUCTIONS 

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

The device must be installed by trained personnel. 
Disconnect all power sources before servicing. 
Always use standard commercial fuses, slow blow 
e.g. type gl, gG, to protect the wiring and prevent 
short circuiting. To protect the thyristors against 
short- circuit currents, superfast semiconductor fuses 
can be used if preferred. The normal guarantee is 
valid even if superfast semiconductor fuses are not 
used. 

Operating and maintenance personnel 
1. Read the whole Instruction Manual before install- 

ing and putting the equipment into operation. 
2. During all work (operation, maintenance, repairs, 

etc.) observe the switch -off procedures given in this 
instruction as well as any other operating 
instruction for the driven machine or system. See 
Emergency below. 

3. The operator must avoid any working methods 
which reduce the safety of the device. 

4. The operator must do what he can to ensure that 
no unauthorised person is working on the device. 

5. The operator must immediately report any changes 
to the device which reduce its safety to the user. 

6. The user must undertake all necessary measures to 
operate the device in perfect condition only. 

Installation of spare parts 
We expressly point out that any spare parts and accesso- 
ries not supplied by us have also not been tested or 
approved by us. 

Installing and /or using such products can have a 
negative effect on the characteristics designed for your 
device. The manufacturer is not liable for damage aris- 
ing as a result of using non -original parts and accesso- 
ries. 

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

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

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

1.1 Integrated safety systems 
The device is fitted with a protection system which 
reacts to: 

Over temperature. 
Voltage unbalance. 
Over- and under voltage. 
Phase reversal 
Phase loss 
Motor overload protection thermal and PTC. 
Motor load monitor, protecting machine or process 
max or min alarm 
Starts per hour limitation 

The soft starter is fitted with a connection for pro- 
tective earth 1 (PE). 

MSF soft starters are all enclosed IP 20, except 
MSF -1000 and MSF -1400 which are delivered as open 
chassi IP00. 

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

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

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

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

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

Safety of personnel. 
Product disposal. 
Environmental protection. 

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

6 GENERAL INFORMATION 

1.3 Notes to the Instruction 
Manual 

AWARNING! Warnings are marked with a warning 
triangle. 

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

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

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

1.4 How to use the Instruction 
Manual 

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

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

1.5 Standards 
The device is manufactured in accordance with these 
regulations. 

IEC 947 -4 -2 
EN 60204 -1 Electrical equipment of machines, part 
1, General requirements and VDE 0113. 
EN 50081 -2, EMC Emission 
EN 50081 -1, EMC Emission with bypass 
EN 50082 -2, EMC Immunity 
GOST 
UL508 

1.6 Tests in accordance with norm 
EN60204 

Before leaving the factory, the device was subjected to 
the following tests: 

Through connection of earthing system; 
a) visual inspection. 
b) check that earthing wire is firmly connected. 
Insulation 
Voltage 
Function 
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1.7 Inspection at delivery 

Fig. 1 Scope of delivery. 

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

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

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

If you have cause for complaint 
If the goods have been damaged in transport: 

Contact the transport company or the supplier 
immediately. 
Keep the packaging (for inspection by the transport 
company or for returning the device). 

Packaging for returning the device 
Pack the device so that it is shock -resistant. 

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

1.8 Unpacking of MSF -310 and 
larger types 

The soft starter is attached to the plywood box /loading 
stool by screws, and the soft starter must be unpacked 
as follows: 

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

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

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

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

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

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

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

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

GENERAL INFORMATION 7 
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2. DESCRIPTION 

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

03-F03 

MSF Cr`O' 

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

There are 3 different kinds of soft starting control 
methods: 

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

Voltage control 
Current control 
Torque control 

Voltage control 
This method is the most used control method. The 
starter gives a smooth start but doesn't get any feedback 
on current or torque. The typical settings to optimize a 
voltage ramp are: Initial voltage, ramp time, dual ramp 
time. 

Current (A) 

FLC - 

03 -F116 

Time 

Fig. 3 Voltage control 

8 DESCRIPTION 

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

Current (A) 

Current 
Limit 

FLC 

Time 

03 -F111 

Fig. 4 Current control 

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

Fig. 5 Torque control 
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2.2 MSF control methods 
MSF Soft Starters control all three phases supplied to 
the motor. It manages all the 3 possible starting meth- 
ods where the closed loop Torque control is the most 
efficient way of starting and stopping motors. 

2.2.1 General features 
As mentioned above soft starters offer you several fea- 
tures and the following functions are available: 

Torque controlled start and stop 
Current limit control at start 
Application "Pump" 
External analogue input control 
Torque booster at start 
Full voltage start (D.O.L) 
Dual voltage ramp at start and stop 
Bypass 
Dynamic DC -brake or Softbrake 
Slow speed at start and stop 
Jogging forward and reverse 
Four parameter sets 
Analogue output indicating current, power 
or voltage 
Viewing of current, voltage, power, torque, power 
consumption, elapsed time etc. 
Integrated safety system acc. to § 1.1, page 6, with 
an alarm list. 

DESCRIPTION 9 
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3 HOW TO GET STARTED 

Fig. 6 Standard wiring. 

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

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

3.1 Checklist 
Mount the soft starter in accordance with chapter 6. 
page 24. 
Consider the power loss at rated current when 
dimensioning a cabinet, max. ambient temperature 
is 40 °C (see chapter 12. page 74). 
Connect the motor circuit according to Fig. 6. 
Connect the protective earth. 
Connect the control voltage to terminals 01 and 02 
(100 - 240 VAC or 380 -500 VAC). 
Connect relay Kl (PCB terminals 21 and 22) to the 
contactor - the soft starter then controls the contac- 
tor. 
Connect PCB terminals 12 and 13 to, e.g., a 2 -way 
switch (closing non -return) or a PLC, etc., to 
obtain control of soft start /soft stop.1) 
Check that the motor and supply voltage corre- 
sponds to values on the soft starter's rating plate. 
Ensure the installation complies with the appropri- 
ate local regulations. 

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

10 HOW TO GET STARTED 

3.2 Main functions /Applications 

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

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

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

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

3.3 Motor Data 
Set the data, according to the motor type plate to 
obtain optimal settings for starting, stopping and motor 
protection. 

NOTE! The default settings are for a standard 4 -pole motor 
acc. to the nominal power of the soft -starter. The soft 
starter will run even if no specific motor data is selected, 
but the performance will not be optimal. 
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o 4 1 
o 
o 

4 o o 
Nominal motor voltage 

Default: 400 V 

Range: 200-700 V 

o o 
o 

4 5 
Nominal motor current 

Default: Nominal current soft starter 
Range: 25% - 150% of Insoft in Amp 

o 4 o 
o 

2 2 
Nominal motor power 

Default: Nominal power soft starter 
Range: 25% -.300% of Pnsoft in kW 

4 4 o 
o 

4 5 o 
Nominal motor speed 

Default: Nominal speed soft starter 
Range: 500 -3600 rpm 

o 4 5 
o 
o 

8 6 
Nominal motor cos phi 

Default: 0.86 
Range: 0.50 -1.00 

o 4 6 o 
o 

5 o 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007 and set It to "oFF" and 
then to menu 001. 

3.4 Setting of the start and stop 
ramps 

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

o o 2 o 
o 

1 o 
Start time ramp 1 

Default: 10 sec 

Range: 1 -60 sec 

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

o o 4 o 
o 

o F F 
Stop time ramp 1 

Default: oFF 

Range: oFF, 2 -120 sec 

Set "ramp down time" at stop (2 -120 s). 
"oFF" if only soft start requires. 

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

o o 6 0 
0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

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

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

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

To reset from the keyboard, the "ENTER 41 I 
RESET" key is used. A reset can be given both when 
the motor is running and when the motor is stopped. 
A reset by the keyboard will not start or stop the 
motor. 

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

o o 5 o 
o 

0. 
RMS current read -out 

Default: 

Range: 0.0 -9999 Amp. 

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

12 HOW TO GET STARTED 

3.7 Starting 

A I 

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

Start the motor by pressing the "START /STOP" key 
on the keyboard or through the remote control, PCB 
terminal 11, 12 and 13. When the start command is 
given, the mains contactor will be activated by relay K1 
(PCB terminal 21 and 22), and the motor then starts 
softly. 

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

This chapter is a guide to select the correct soft starter 
rating and the selection of the Main function and addi- 
tional functions for each different application. 

To make the right choice the following tools are 
used: 

The norm AC53a. 
This norm helps selecting the soft starter rating with 
regard to duty cycle, starts per hour and maximum 
starting current. 
The Application Rating List. 
With this list the soft starter rating can be selected 
depending on the kind of application used. The list 
use 2 levels of the AC53a norm. See table 1, page 
15. 
The Application Function List. 
This table gives an complete overview of most 
common applications and duties. For each applica- 
tions the menu's that can be used are given. See 
table 2, page 17. 
Function and Combination matrix. 
With these tables it is easy to see which combina- 
tions of Main and additional functions are possible, 
see table 3, page 19 and table 4, page 19. 

4.1 Soft starter rating according to 
AC53a 

The IEC947 -4 -2 standard for electronic starters defines 
AC53a as a norm for dimensioning of a soft starter. 

The MSF soft starter is designed for continuous 
running. In the Applications table (table 1, page 15) 
two levels of AC53a are given. This is also given in the 
technical data tables (see chapter 12. page 74). 

210A : AC-53a 5 0 - 30 : 50 - 10 

--T 

(03-F581 

Starts per hour 

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

Start time (seconds) 

Start current (multiple 
of FLC) 

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

Fig. 8 Rating example AC53a. 

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

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

Starts per hour 

Start 
Duration 

Run Time 
Off 
Time 

TIME 

Duty Cycle = (Start Duration + Run Time) 

(Start Duration + Run Time + Off Time) 
(03F60) 

Fig. 9 Duty cycle, non bypass. 

4.2 Soft starter rating according to 
AC53b 

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

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

(03F59( 

Off time (seconds 
between starts) 

Start time (seconds) 

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

Fig. 10 Rating example AC53b. 

i- z 
LtJ 
CC 

U 

Start 
Duration 

Off 
Time 

TIME (03 -F61) 

Fig. 11 Duty cycle, bypassed 

The above example indicates a current rating of 210 
Amps with a start current ratio of 5.0 x FLC (1050A) 
for 30 seconds with a 24- minute period between starts. 

APPLICATIONS AND FUNCTIONS SELECTION 13 
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4.3 MSF Soft starter ratings 
According to the norms AC53a and AC53b a soft 
starter can have many current ratings. 

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

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

The Application Rating List uses two levels for the 
AC53a norm: 

AC53a 5.030:50 -10 (heavy duty) 
This level will be able to start all applications and 
follows directly the type number of the soft starter. 
Example: MSF 370 is 370 Amps FLC and then 5 
time this current in starting. 
AC 53a 3.030:50 -10 (normal /light duty) 
This level is for a bit lighter applications and here 
the MSF can manage a higher FLC. 
Example: MSF 370 in this norm manage 450 Amps 
FLC and the 3 times this current in starting 

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

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

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

14 APPLICATIONS AND FUNCTIONS SELECTION 

EXAMPLE: 
Roller Mill: 

This is an application for heavy duty, 
Typical starting current of 350 %. 
Main function Torque ramp start (menu 25) will 
give the best results. 
Stop function Dynamic Brake (menu 36, selection 
1) can be used. 
As well as the Slow Speed at start and stop (menu 
38 -40) can be used for better start and stop per- 
formance. 
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Table 1 Applications Rating List 

Applications AC53a 
3.0-30:50-10 
(normal /light) 

AC 53a 
5.0- 30:50 -10 

(heavy) 

Typical 
starting 

current % 

Main function 
Menu nr. 

Stop function 
Menu nr. 

General & Water 

Centrifugal Pump 

Submersible Pump 

Conveyor 

Compressor: Screw 

Compressor, Reciprocating 

Fan 

Mixer 

Agitator 

x 300 22 22 
x 300 22 22 

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

x 400 25; =1 - 

x 300 25; =2 - 

x 400-450 25; =1 - 

x 400 25; =1 - 

Metals & Mining 

Belt Conveyor 

Dust Collector 
Grinder 

Hammer Mill 

Rock Crusher 

Roller Conveyor 

Roller Mill 

Tumbler 

Wire Draw Machine 

x 400 25; =1 36; =1 / 38 -40 
x 350 - 

x 300 25; =1 36; =1 
x 450 25; =1 36; =2 
x 400 25; =1 - 

x x 350 25; =1 36; =1 / 38-40 
x 450 25; =1 36; =1 or 2 

x 400 25; =1 - 

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

Food Processing 

Bottle Washer 

Centrifuge 

Dryer 

Mill 

Palletiser 

Separator 

Slicer 

x 300 25; =2 

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

x 400 25; =2 

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

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

x 300 25; =1 

Pulp and Paper 

Re- Pulper 

Shredder 

Trolley 

x 450 25; =1 
x 450 25; =1 
x 450 25; =1 

Petrochemical 

Ball Mill 
Centrifuge 

Extruder 

Screw Conveyor 

x 450 25; =1 
x 400 25; =1 36; =1 or 2 

x 500 25; =1 
x 400 25; =1 

Transport & Machine Tool 

Ball Mill 

Grinder 

Material Conveyor 

Palletiser 

Press 

Roller Mill 

Rotary Table 

Trolley 

Escalator 

x 450 25; =1 

x 350 25 ; =1 36; =1 
x 400 25; =1 36; =1 / 38 -40 
x 450 25; =1 

x 350 25; =1 

x 450 25; =1 

x 400 25; =1 36; =1 / 38 -40 
x 450 25; =1 

x 300-400 25; =1 

Lumber & Wood Products 

Bandsaw 

Chipper 

Circular Saw 

Debarker 

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

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

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

x 350 25; =1 36; =1 or 2 
Planer x 350 25; =1 36; =1 or 2 
Sander x 400 25; =1 36; =1 or 2 

APPLICATIONS AND FUNCTIONS SELECTION 15 
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4.5 The Application Functions List 
This list gives an overview of many different applica- 
tions /duties and a possible solution with one of the 
many MSF functions. 

Description and use of the table: 
Application /Duty. 
This column gives the various applications and level 
of duty. If the machine or application is not in this 
list, try to identify a similar machine or application. 
If in doubt pleas contact your supplier. 
Problem. 
This column describes possible problems that are 
familiar for this kind of application. 
Solution MSF. 
Gives the possible solution for the problem using 
one the MSF function. 
Menus. 
Gives the menu numbers and selection for the MSF 
function. 
"25; =1 ", means: program selection 1 in menu 25. 
"36; =1 / 34,35 ", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func- 
tion. 
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Table 2 Applica ion Function List 

Application/ 
Duty Problem Solution MSF Menus 

PUMP 
Normal 

Too fast start and stops MSF Pump application with following start /stop features: 22 
Non linear ramps Linear ramps without tacho. 
Water hammer Torque ramps for quadratic load 
High current and peaks during starts. 
Pump is going in wrong direction Phase reversal alarm 88 
Dry running Shaft power underload 96-99 
High load due to dirt in pump Shaft power overload 92 -95 

COMPRESSOR 
Normal 

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

20,21 

Small fuses and low current available. 
Screw compressor going in wrong direction Phase sequence alarm 88 
Damaged compressor if liquid ammonia enters 
the compressor screw. Shaft power overload 92 -95 

Energy consumption due to compressor is run- 
ning unloaded Shaft power underload 96-99 

CONVEYOR 
Normal /Heavy 

Mechanical shocks for transmissions and trans- 
ported goods. Linear Torque ramp 25; =1 

Filling or unloading conveyors Slow speed and accurate position control. 37- 40,57,58 
Conveyor jammed Shaft power overload 92 -95 
Conveyor belt or chain is off but the motor is 
still running Shaft power underload 96-99 

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

Conveyor blocked when starting Locked rotor function 75 

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

Slivering belts. 

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

Belt or coupling broken Shaft power underload 96 -99 
Blocked filter or closed damper. 

PLANER 
Heavy 

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

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

Need to 
efficiency 
stop 

cck 
both 

sy 
emergency and pro- Dynamic 

d controlled rsen or less soft brake with reversing con- 
tactor for heavy loads. 

36 
; 
=1'34'35 

4,35 

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

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

ROCK 
CRUSHER 
Heavy 

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

Heavy load when starting with material Torque boost 30,31 
Low power if a diesel powered generator is used. 

Wrong material in crusher Shaft power overload 92 -95 
Vibrations during stop Dynamic DC brake without Contactor 36;= 1,34,35 

HANDSAW 
Heavy 

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

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

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

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

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

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

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

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

possible starting current. 25; =1 

To high load or unbalanced centrifuge Shaft power overload 

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

36.= 1,34,35 
36= 2,34,35 

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

Application/ 
Duty Problem Solution MSF Menus 

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

possible starting current. 25; =1 

Need to control material viscosity Shaft power analog output 54-56 
Broken or damaged blades Shaft power overload 92 -95 

Shaft power underload 96-99 

HAMMER MILL 
Heavy Heavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25; =1 

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

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 36;= 2,34,35 

Motor blocked Locked rotor function 75 

EXAMPLE: 
Hammer Mill: 

This is an application for heavy duty, 
Main function Torque ramp start (menu 25) will 
give the best results. 
Torque boost to overcome high breakaway torque 
(menu 30 and 31) 
Overload alarm function for jamming protection 
(menu 92 and 95) 
Stop function Soft Brake (menu 36, selection 2) can 
be used. Menu 34 and 35 to set the brake time and 
strength. 
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4.6 Function and combination 
matrix 

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

1. Select function in the horizontal "Main Function" 
column. Only one function can be selected in this 
column, at a time. 

2. In the vertical column "Additional Functions" you 
will find all possible function that can be used 
together with your selected main function. 

Table 3 Combination matrix 
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Voltage ramp start/stop (default) X X X X X X X X X X X 

Torque control start/stop (menu 025) X X X X X X X X X 

Voltage ramp with current limit (menu 020) X X X X X X X X X X X 

Current limit start (menu 021) X X X X X X X X X X X 

Pump control (menu 022) X X X 

Analog input (menu 023) X X 

Direct on line start (menu 024) X X X 

By using one parameter set, the following start /stop 
table is given. 

Table 4 Start /stop combination. 

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

Torque control start X X X X 

Current limit start X X X X 

Voltage ramp with current limit X X X X 

Pump control X X 

Analog input X X 

Direct on line start X 

By using different parameter sets for start and stop, it is 

possible to combine all start and stop functions. 
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4.7 Special condition 

4.7.1 Small motor or low load 
The minimum load current for the soft starter is 10% 
of the rated current of the soft starter. Except for the 
MSE -017 there the min. current is 2 A. Example 
MSE -210, rated current = 210 A. Min. Current 21 A. 
Please note that this is "min. load current" and not 
min. rated motor current. 

4.7.2 Ambient temperature below 0 °C 
For ambient temperatures below 0 °C e.g. an electrical 
heater must be installed in the cabinet. The soft starter 
can also be mounted in some other place, due to that 
the distance between the motor and the soft starter is 

not critical. 

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

4.7.4 Pole- changing contactor and two speed 
motor 

The switching device must be connected between the 
output of the soft starter and the motor. 

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

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

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

4.7.7 Pump control with soft starter and 
frequency inverter together 

It is possible e.g. in a pump station with two or more 
pumps to use one frequency inverter on one pump and 
soft starters on each of the other pumps. The flow of 
the pumps can then be controlled by one common 
control unit. 

4.7.8 Starting with counter clockwise rotating 
loads 

It is possible to start a motor clockwise, even if the load 
and motor is rotating counter clockwise e.g. fans. 
Depending on the speed and the load "in the wrong 
direction" the current can be very high. 

20 APPLICATIONS AND FUNCTIONS SELECTION 

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

4.7.10 How to calculate heat dissipation in 
cabinets 

See chapter 12. page 74 "Technical Data ", "Power loss 
at rated motor load (IN) ", "Power consumption control 
card" and "Power consumption fan ". For further cal- 
culations please contact your local supplier of cabinets, 
e.g. Rittal. 

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

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

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

4.7.13 Reversing 
Motor reversing is always possible. See Fig. 31 on page 
34 for the advised connection of the reverse contactors. 

At the moment that the mains voltage is switched 
on, the phase sequence is monitored by the control 
board. This information is used for the Phase Reverse 
Alarm (menu 88, see § 7.22, page 56). 

However if this alarm is not used (factory default), it 
is also possible to have the phase reversal contactors in 
the input of the soft starter. 
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5 OPERATION OF THE SOFT STARTER 

Fig. 12 MSF soft starter models. 

5.1 General description of user 
interface 

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

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

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

Setting 

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

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

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

5.2 PPU unit 

03-F28 

MENU 

O RUNNING 

Q START /STOP 

8.8.8.8. 
VALUE 
o . InNl.l roltage at .tart (%) 
0 2 Start ramp a ro.) 
03 Stop down .oltah.t stop (%) 
04 Stop ramp 1(..e.) 
06 Current readout 
0 6 Control mod. 
oT Extended functions 

/ /// 
,START/ 

TOP/ 

4- 
PREY 

- 
NEXT 

ENTER 

RFEET 

Fig. 13 PPU unit. 

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

is a 
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5.3 LED display 
The two light emitting diodes indicates start /stop and 
running motor /machine. When a start command is 

given either from the PPU, through the serial interface 
(option) or through the remote control inputs, the 
start /stop -LED will be illuminated. 

At a stop command the start /stop -LED will switch 
off. When the motor is running, the running -LED is 

flashing during ramp up and down and is illuminated 
continuously at full motor voltage. 

Voltage 

Running -LED, 
flashing 
Start/stop- 
LED, on 

Running- 
LED, on 

Running -LED, 
flashing 
Start/stop- 
LED, off 

Time 

Running - 
LED, off 

Fig. 14 LED indication at different operation situation. 

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

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

If menu 007 is in "on" and menu 008 "oFF" it is 

possible to reach all viewing menus and alarm lists as 

well. 

Key lock status 

RMS currents and voltages 
in each phase 

Viewed soft starter data 

221 

211-2161 

201 -208 

Reset to factory settings I 199 

111 -114 Serial communication 

Automatic return menu 105 

"JOG" enable 1103 -1041 

Run at F1 &F4 alarmi 101 -102 1 

Machine protection 089 -099 

Main supply protection 
1 081 -088 

071 -07755 1 
Motor protection 

1901 -915 Alarm List 

001 1Initial voltage 

0021 Start ramp time 
I 003 Step down voltage at stop 

0041 Stop ramp time 
RMS current 

Control mode 

Menu expander 

008 Menu expander 

005 
006 

007 

011-014 

1016-018 

020-025 

030-040 

1 041-046 

051 -052 

Dual ramp start /stop 

Initial and end torque at start 

Main functions 

Additional functions 

Nominal motor parameters 

Relay K1 &K2 functions 

054 -056 Analogue output 

057 -058 Digital input 

061 Parameter set 

03 -F30 

Fig. 15 Menu structure. 
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5.5 The keys 
The function of the keyboard are based on a few simple 
rules. At power up menu 001 is shown automatically. 
Use the "NEXT - " and "PREV .- "keys to move 
between menus. To scroll through menu numbers, 
press and hold either the "NEXT - " or the "PREV 
.- " key. The " +" and "-" keys are used to increase 

respectively decrease the value of setting. The value is 
flashing during setting. The "ENTER 4_1" key con- 
firms the setting just made, and the value will go from 
flashing to stable. The "START /STOP" key is only 
used to start and stop the motor /machine. 
The IC-)J and (C1 keys are only used for JOG from the 
keyboard. Please note one has to select enable in menu 
103 or 104, see § 7.25, page 61. 

Table 5 The keys 

Start /stop motor operation. START) 
STOP 

Display previous menu. 
PREY 

Display next menu. 
NEXT 

Decrease value of setting. 

Increase value of setting. 

Confirm setting just made. 
Alarm reset. 

ENTER 4l 
RESET 

JOG Reverse 

JOG Forward ,os 

Table 6 Control modes 

5.6 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT -. " and "ENTER 
.-J " for at least 2 sec. The message '- Loc' will display 

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

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

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

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

221ó 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

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

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

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

Operation/ 
Set-up 

Control mode 

Start /Stop JOG fwd /rev Alarm reset 

Setting of parameters 

Parameter set with 
external selection 

Menu 061 =0 

Parameter set with 
Internal selection 

Menu 061 =1-4 

Keyboard 
Menu 006 =1 

Unlocked 
keyboard Keyboard Keyboard Keyboard Keyboard 

Locked 
keyboard 

Remote 
Menu 006 =2 

Unlocked 
keyboard 

Remote Remote Remote and 
keyboard Remote Keyboard 

Locked 
keyboard 

Remote Remote Remote Remote 

Serial comm. 
Menu 006 =3 

Unlocked 
keyboard 

Serial comm Serial comm Serial coram. 
and keyboard Serial comm 

Locked 
keyboard 

Serial comm Serial comm Serial comm Serial comm 
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6 INSTALLATION AND CONNECTION 

Mounting, wiring and setting the device into operation 
must be carried out by trained personnel (electricians 
specialised in heavy current technology): 

In accordance with the local safety regulations of 
the electricity supply company. 
In accordance with DIN VDE 0100 for setting up 
heavy current plants. 

Care must be taken to ensure that personnel do not 
come into contact with live circuit components. 

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

6.1 Installation of the soft starter 
in a cabinet 

When installing the soft starter: 
Ensure that the cabinet will be sufficiently 
ventilated, after the installation. 
Keep the minimum free space, see the tables 
on page 25. 
Ensure that air can flow freely from the 
bottom to the top. 

NOTE! When installing the soft starter, make sure it does not 
come Into contact with live components. The heat generated 
must be dispersed via the cooling fins to prevent damage to the 
thyristors (free circulation of air). 

MSF -017 to MSF -835 soft starters are all delivered as 
enclosed versions with front opening. The units have 
bottom entry for cables etc. see Fig. 25 on page 29 and 
Fig. 27 on page 31. MSF -1000 and MSF -1400 are 
delivered as open chassis. 

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

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

MSF-017 to MSF 250 

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

Fig. 16 MSF -017 to MSF -250 dimensions. 
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Fig. 18 Hole pattern for MSF -170 to MSF -250 with upper 
mounting bracket instead of DIN -rail. 
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MSF-017 to MSF-250 

Table 7 MSF -017 to MSF -250. 

MSF 
model 

Class Connection 
Cony./ 

Fan 
Dimension 

HxWxD (mm) 
Hole dist. 
w1 (mm) 

Hole dist. 
hl (mm) 

Diam./ 
screw 

Weight 
(kg) 

-017, -030 IP 20 Busbars Convection 320x126x260 78.5 265 5.5/M5 6.7 
-045, -060, 
-075, -085 IP 20 Busbars Fan 320x126x260 78.5 265 5.5/M5 6.9 

-110, -145 IP 20 Busbars Fan 400x176x260 128.5 345 5.5/M5 12.0 
-170, -210, -250 IP 20 Busbars Fan 500x260x260 208.5 445 5.5/M5 20 

Table 8 MSF -017 to MSF -250 

MSF 
model 

Minimum 

above 1) 

free space 

below 

(mm): 

at side 

Dimension Connection 
busbam Cu 

lightening torque for bolt (Nm) 

Cable PE-cable Supply and PE 

-017, -030, -045 100 100 0 15x4 (M6), PE (M6) 8 8 0.6 
-060, -075, -085 100 100 0 15x4 (M8), PE (M6) 12 8 0.6 
-110, -145 100 100 0 20x4 (M10), PE (M8) 20 12 0.6 
-170, -210, -250 100 100 0 30x4 (M10), PE (M8) 20 12 0.6 
1) Above: wall -soft starter or soft starter -soft starter 

MSF-310 to MSF-1400 

Table 9 MSF -310 to MSF -1400 see Fig. 20 on page 26. 

MSF 
model 

Class Connection Corn/ 
Fan 

Dimension 
HxWxD (mm) 

Hole dist. 
w1 (mm) 

Hole dist. 
hl (mm) 

Diam./ 
screw 

Weight 
(kg) 

-310 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 42 
-370, -450 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 46 
-570 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 64 
-710 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 78 
-835 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 80 

-1000, -1400 IPOO Busbar Fan 900x875x336 Fig 23 8.5/M8 175 

Table 10 MSF -310 to MSF -1400. 

MSF 
model 

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

Tightening torque for bolt (Nm) 

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

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

100 
100 
100 

100 
100 
100 

0 
0 
100 

40x8 (M12) 
40x10 (M12) 
75x10 (M12) 

50 
50 
50 

12 
12 
12 

0.6 
0.6 
0.6 

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

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

26 INSTALLATION AND CONNECTION 

MSF e f 

-310 to -450 44 39 
-570 to -835 45.5 39 

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

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

Table 11 Busbar distances 

MSF model Dist. h1 
(mm) 

Dist. w1 
(mm) 

Dist. w2 
(mm) 

Dist. w3 
(mm) 

-310 to -450 

-570 to -835 

-1000 -1400 

104 

129 

33 

35 

55 

206 

239.5 
322.5 

379 
444 
590.5 
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Fig. 22 MSF -1000 to -1400 

Fig. 23 Hole pattern busbar MSF -1000 to -1400. 
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6.2 Connections 

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

Connection of MSF-017 to MSF -085 

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

(on the right and left inside of the cabinet) 
2. Protective earth, 1 (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Ll, 1.2, 13 
5. Motor power supply Tl, T2, T3 
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43) 
7. Mounting of EMC gland for control cables 
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Fig. 25 Connection of MSF -110 to MSF -145. 

Connection of MSF 110 to MSF 145 

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

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

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

Connection of MSF 170 to MSF -250 

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

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

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

Connection of MSF -310 to MSF 1400 

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

Motor 
2. Protective earth, L (PE), Control voltage 
3. Control voltage connection 01, 02 
4. Mains supply Li, L2, L3 
5. Motor power supply Ti, T2, T3 

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

7. Mounting of EMC gland for control cables 
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6.3 Connection and setting on the PCB control card 

Fig. 28 Connections on the PCB, control card. 

Table 12 PCB Terminals 

Terminal Function Electrical characteristics 
01 

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

PE Gnd 1 
11 

Digital inputs for start /stop and reset. 0-3 V -> 0; 8-27 V -> 1. Max. 37 V for 10 sec. 
Impedance to 0 VDC: 2.2 kJ). 12 

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

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

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

Impedance to terminal 15 (0 VDC) voltage signal: 
125 kat, current signal: 100 Si 

15 GND (common) 0 VDC 

16 Digital inputs for selection of 
parameter set. 

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

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

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

19 Remote analogue output control 
Analogue Output contact: 
0-10V, 2 -10V; min load impedance 70012 
0-20mA and 4- 20mA;max load impedance 7501 

21 Programmable relay K1. Factory setting is "Opera- 
tion" indication by closing terminal 21- 22. 

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

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

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

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

33 Alarm relay K3, common terminal. 
69-70 PTC Thermistor input Alarm level 2.4 kil Switch back level 2.2 kit. 

71 72* Clickson thermistor Controlling soft starter cooling fine temperature 
MSF -310 - MSF -1400 

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

75 Current transformer input, cable S1 (blue) Connection of L1 or Ti. phase current transformer 

76 Current transformer input, cable S1 (blue) Connection of L3, T3 phase (MSF 017 - MSF 250) or 
L2, T2 phase (MSF 310 - MSF 1400) 

77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76 

78* Fan connection 24 VDC 

79* Fan connection 0 VDC 

*Internal connection, no customer use. 
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6.4 Minimum wiring 

Li L2 L3 PE 

o 

100 -240 - +1.0% 

PE 

t tt 
1 12 13 PE 0102 PE 21LK1221 23LK2 241 3314 32 i 

TS 12 T3 PE 1112 13 14 15 16 17 18 19 

v w 

O 
PE 

U 
of 
start /stop 

69 70 

75 76 77 

03 -F25 

Fig. 29 Wiring circuit, "Minimum wiring ". 

The figure above shows the "minimum wiring ". See 
§ 6.1, page 24, for tightening torque for bolts etc. 
1. Connect Protective Earth (PE) to earth screw 

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

supply and the motor. On the soft starter the mains 
side is marked Ll, L2 and L3 and the motor side 
with T1, T2 and T3. 

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

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

5. Connect PCB terminal 12 and 13 (PCB terminal 
11 -12 must be linked) to, e.g. a 2- position switch 
(on /oFF) or a PLC, etc., to obtain control of soft 
start /stop. (For start /stop command from keyboard 
menu 006 must be set to 01). 

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

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

NOTE If local regulations say that a mains contactor should be 
used, the K1 then controls it. Always use standard commercial, 
slow blow fuses, e.g. type gi, gG to protect the wiring and 
prevent short circuiting. To protect the thyristors against short- 
circuit currents, superfast semiconductor fuses can be used if 
preferred. The normal guarantee is valid even if superfast 
semiconductor fuses are not used All signal Inputs and 
outputs are galvanically insulated from the mains supply 
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6.5 Wiring examples 
Fig. 30 gives an wiring example with the following 
functions. 

Analogue input control, see § 7.7, page 40 
Parameter set selection, see § 7.20, page 54 
Analogue output, see § 7.18, page 52 
PTC input, see § 7.21, page 55 

For more information see § 6.3, page 32. 
Ll 

L2 

L3 

N 

PE 

1 1 \ 

01 

L1 L2L3PE 0102PE 

71 T2 73 PE 

PTC 

3L24 33k 32 69 70 

1112 13 14 15 16 17 18 19 75 76 77 

PE 
start /stop 

Analogue In 

L 2 
P31- 

. Analogue out 
O 10V 
2 10V 

O 20nW 

4 2OmA 

Parameter set PS1 PS2 

open open 

2 closed open 

3 open closed 

4 closed closed 

03-F18 
Fig. 30 Analogue input control, parameter set, analogue output 

and PTC input. 

L1 

L2 

L3 

N 

L1L2L3PE 0102PE 21 
K1 

22 23 _5.241 3331 32 69 70 

T1 72 13 PE 11 12 13 14 15 16 17 18 19 75 76 77 

OR I 

CFI 
I 

rE 

;;;I'.- stai Map 

03 -F20 

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

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

Table 13 Set -up Menu overview 

Menu 
number 

Parameter group Menu numbers See § 

Basic 
functions 001 -008 Basic 

Ramp up /down parameters 001 -005 7.1 

Start /Stop /Reset command 006 7.2 

Menu Expansion 007 -008 7.3 

Extended 
functions 011 -199 

Voltage control dual ramp 011 -014 7.4 

Torque control parameters 016 -018 7.5 

Main functions 020 -025 7.6 - 7.10 

Additional functions 030 -036 7.11- 7.14 

Slow speed and Jog functions 037-040, 57-58, 
103 -104 

7.15, 7.19, 
7.25 

Motor Data Setting 041 -046 7.16 

Outputs 
Relays 051 -052 7.17 

Analogue output 054 -056 7.18 

Input Digital input 057 -058 7.19 

Parameter set selection 061 7.20 

Motor protection 071 -075 7.21 

Main protection 081 -088 7.22 

Application protection 089 -099 7.23 

Resume alarms 101, 102 7.24 

Auto return menu 105 7.26 

Factory defaults 199 7.28 

View 
functions 201 -915 

Main view 201 -208 7.29 

RMS current per phase 211 -213 7.29 

RMS voltage per phase 214 -216 7.29 

Keyboard lock status 221 7.30 

Alarm list 901 -915 7.31 

FUNCTIONAL DESCRIPTION SET-UP MENU 35 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 225 of 378



 

7.1 Ramp up /down parameters 

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

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

001 ó 

3 0 
Setting the Initial voltage at 
start ramp 1 

Default: 30% 

Range: 25 - 90% Un 

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

002 g 

1 0 
Setting of start ramp 1 

Default: 10 sec 

Range: 1 -60 sec 

Set "Ramp up time" at start. 

003g 

1 0 0 
Setting of step down voltage 
stop ramp 1 

Default: 100% 

Range: 100 -40% of Un 

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

o F F 

Setting of stop ramp 1 

Default: oFF 

Range: oFF, 2 -120 sec 

oFF Stop ramp disabled 

2 -120 Set "Ramp down time" at stop 

7.1.1 RMS current [005] 

O05ó 

0. 
RMS current 

Default: - 
Range: 0.0- 9999Amp 

Read -out of the RMS motor current. 

NOTE! This Is the same read-out as function 201, see 
§ 7.28, page 63. 
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7.2 Start /stop /reset command 
Start /stop of the motor and reset of alarm is done 
either from the keyboard, through the remote control 
inputs or through the serial interface (option). The 
remote control inputs start /stop /reset (PCB terminals 
11, 12 and 13) can be connected for 2 -wire or 3 -wire 
control. 

0 0 6 °0 

2 
Selection of control mode 

Default: 2 

Range: 1,2,3 

1 

START /STOP /RESET command via 
the keyboard. 
- Press the "START /STOP" key on 

the keyboard to start and stop the 
soft starter. 

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

2 

Via Remote control. START /STOP/ 
RESET commands. The following 
control methods are possible: 
- 2 -wire start /stop with automatic 

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

reset, see § 7.2.2, page 37. 
- 3-wire start /stop with automatic 

reset at start, see § 7.2.3, page 
37. 

WARNING! The motor will start If 
terminals 11, 12, 13 is in start position. 

3 

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

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

NOTE! Factory default setting is 2, remote control. 

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

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

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

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

7.2.2 2 -wire start /stop with separate reset 

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

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

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

When a start command is given there will automat- 
ically be a reset. There will not be an automatic start at 
power up. 
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7.3 Menu expansion setting. 
In order to use the viewing menus and /or the 
extended functions menu 007 must be set to "On ", 
then one reach read out of the viewing menus 201- 
915. To be able to set any extended functions in the 
menus 011 -199 menu 008 must be set to "on" as well. 

00710 

o F F 

Selecting of extended 
functions and viewing 
functions 

Default: oFF 

Range: oFF, on 

oFF Only function 1 -7 are visible 

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

0080 

o F F 
Selecting of extended 
functions 

Default: oFF 

Range: oFF, on 

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

on All the function menus are visible 

NOTE! Menu 007 must be "on ". 

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

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

The settings are carried out by beginning with the set- 
tings in menus 001 -004 and 007 -008 and proceed with 
the following steps: 
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0111 ó 

9 0 
Setting the initial voltage at 
start ramp 2 

Default: 90% 

Range: 30-90% Un 

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

012°0 

o F F 

Setting of start ramp 2 

Default: oFF 

Range: oFF, 1 -60 sec 

oFF Start ramp 2 disabled 

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

O13ó 

4 0 
Setting of step down voltage 
in stop ramp 2 

Default: 40% 

Range: 100 -40% Un 

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

O14ó 

o F 
Setting of stop ramp time 2 

Default: oFF 

Range: oFF, 2 -120 sec 

oFF Stop ramp 2 disabled 

1-60 Set the stop ramp 2 time. A dual 
voltage stop ramp is active. 
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7.5 Torque control parameters 7.6 Current limit (Main Function) 
See also § 7.10, page 42 and chapter 4. page 13 for 
more information on the Torque control setting. 

O16á 

10 
Initial torque at start 

Default: 10 

Range: 0 - 250% of Tn 

Insert initial torque at start in percent of nominal 
shaft torque (Tn), see chapter 13. page 79. 

O17ó 

1 5 
End torque at start 

Default: 150 

Range: 50 - 250% of Tn 

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

O.18ó 

o 
End torque at stop 

Default: 0 

Range: 0 - 100% of Tn 

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

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

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

See Fig. 34 Current limit. 

NOTE! Make sure that nominal motor current in menu 042 
is correctly inserted. 

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

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

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

In in menu 020. 

0200° 
Voltage ramp with current 

o F F 

limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

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

150 -500 Current limit level in Voltage ramp 
mode. 

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

Current 

Current 
limit at 
start 

ic Voltage ramp 

Time 

03-F109 

Fig. 34 Current limit 
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7.6.2 Current limit 
The settings are carried out in two steps: 
1. Estimate starting time for the motor /machine and 

select that time in menu 002 (see § 7.1, page 36). 
2. Set the current limit to a suitable value e.g. 300% of 

In in menu 021. 

021 g 

o F F 

Current limit at start 

Default: oFF 

Range: oFF, 150 - 500% In 

oFF Ramp 
limit mode disabled. Voltage 

Ramp enabled. 

150 -500 Current limit level in current limit 
mode. 

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

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

Current 

Current 
Limit 

FLC 

Starting time Time 
03 -F110 

Fig. 35 Current limit 

If the starting time is exceeded and the soft starter is 

still operating at current level, an alarm will be acti- 
vated. It is possible to let the soft starter to either stop 
operation or to continue. Note that the current will 
rise uncontrolled if the operation continues (see § 

7.24.2, page 61). 
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7.7 Pump control (Main Function) 
By choosing pump control you will automatically get a 
stop ramp set to 15 sec. The optimising parameters for 
this main function are start and stop time; initial torque 
at start and end torque at start and stop. End torque at 
stop is used to let go of the pump when it's no longer 
producing pressure /flow, which can vary on different 
pumps. See Fig. 36. 

Fig. 36 Pump control 

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

022 g 

o F F 
Setting of pump control 

Default: oFF 

Range: oFF, on 

oFF 
Pump control disabled. Voltage 
Ramp enabled. 

on Pump control application is enabled. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-021, 023-025 must be "oFF". 
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7.8 Analogue Input Control 
(Main Function) 

Soft starting and soft stopping can also be controlled via 
the Analogue Input Control (0 -10 V, 2 -10 V, 0 -20 mA 
and 4 -20 mA). This control makes it possible to con- 
nect optional ramp generators or regulators. 

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

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

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

nal 14 ( +) and 15 ( -). 

Fig. 37 Wiring for analogue input. 

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

Fig. 38 Setting voltage or current for analogue input. 

02310° 

o F F 

Selection of Analogue Input 
control 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Analogue input disabled. 
Voltage Ramp enabled. 

1 Analogue input is set for 0-10V/ 
0-20mA control signal 

2 
Analogue input is set for 2 -10V/ 
4 -20mA control signal. 

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-022, 024, 025 must be "oFF" 

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

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

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

0240° 

o F F 

Setting of D.O.L start 

Default: oFF 

Range: oFF, on 

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

on D.O.L. start enabled 

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

6- 7xlnom 

FLC 

Time 

03 -F115 

Fig. 39 Full voltage start. 
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7.10 Torque control (Main function) 
This main function can be used to make a start accord- 
ing to a pre- defined torque reference curve. Two dif- 
ferent load characteristics, linear and square, are 
possible to select. 

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

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

A perfect start and stop with torque ramps have a 

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

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

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

O25ó 

o F F 

Torque control at start/stop 

Default: oFF 

Range: oFF, 1, 2 

oFF 
Torque control is disabled Voltage 
Ramp enabled. 

Torque control with linear torque 
characteristic 

2 Torque control with square torque 
characteristic 

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

Torque 

2.5Tn - 

2 Tn _ 

1.5 Tn End torque 

Tn 

0.5 Tn 

1 Linear 

2 Square 

Nominal Torque 

_ 1 

Initial torque End torque at stop 

Start time Stop time Time 

03-F37 

Fig. 40 Torque control at start /stop. 

Fig. 41 Current and speed in torque control. 
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7.11 Torque boost 
The Torque Booster enables a high torque to be 
obtained by providing a high current during 0.1 - 2 sec 
at start. This enables a soft start of the motor even if the 
break away torque is high at start. For example in 
crushing mills applications etc. 

When the torque booster function has finished, 
starting continues according to the selected start mode. 

Torque boost 
Current limit - 

Full speed 
Load current - 

03-F40 
Time 

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

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

O30ó 

Torque boost active time 

Default: oFF 

Range: oFF, 0.1- 2 sec 

oFF Torque boost disabled 

0.1 -2.0 Set the Torque boost time. 

O31ó 

3 0 
Torque boost current limit 

Default: 300 

Range: 300 - 700% of In 

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

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

7.12 Bypass 
In cases of high ambient temperatures or other reason it 
may sometimes be necessary to use a by -pass contactor 
to minimize the power loss at nominal speed (see Tech- 
nical Data). By using the built -in Full Voltage Relay 
function an external contactor can be used to Bypass 
the soft starter when operating at nominal speed. 

Bypass contactor can also be used if soft stop is 

required. Normally a Bypass contactor is not necessary 
as the device is designed for continues running condi- 
tions, see Fig. 29 on page 33 for wiring example. 

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

0320 

o F F 

Setting of Bypass 

Default: oFF 

Range: oFF, on 

oFF Bypass disabled 

on 

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

CAUTION! If the current transformers are not 
mounted as In Flg. 43 on page 44 and § 6.2, page 
28, the alarm and viewing functions will not work. 
Do not forget to set menu 032 to ON, otherwise 
there will be an F12 alarm and at the stop 
command will be a freewheeling stop. 

For further information see chapter 6.2 page 28. 
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L1 

L2 

L3 

N 
PE 

- - - . 

L1 L2 L3 PE 01 02 PE 211 K1 22 
----- 

T1 T2 13 PE 11 12 13 14 
- - ' 

T1 r2 r3 PE 

Current transformer position 
and connection 

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

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

i ,J 
start /stop 

23 K2 24 
...--- 

33 31 32 69 70 

15 16 17 18 19 75 76 77 

O 
w PE 

03-F19 

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

Brown to 
terminal 77 

SOFTSTARTER 

Blue to 
terminal 75 

T2 T3 

Brown to 
terminal 77 

Blue to 
terminal 76 

V 

MOTOR 03-F56 

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

SOFTSTARTER / 
T1 

Brown to 
terminal 77 

Brown to 
terminal 77 

T2 

Blue to 
terminal 75 

U 

Blue to 
terminal 76 

MOTOR 

V 

T3 

w 

03-F57 

Fig. 45 Current transformer position when Bypass MSF -310 to MSF -1400. 
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7.13 Power Factor Control 
During operation, the soft starter continuously moni- 
tors the load on the motor. Particularly when idling or 
when only partially loaded, it is sometimes desirable to 
improve the power factor. If Power factor control 
(PFC) is selected, the soft starter reduces the motor 
voltage when the load is lower. Power consumption is 

reduced and the degree of efficiency improved. 

033°0 

o F F 

Setting of PFC 

Default: oFF 

Range: oFF, on 

oFF PFC disabled 

on 
PFC enabled. The Full voltage relay 
function does not work. 

NOTE! If the PFC is used the EMC -directive is not fulfilled. 

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

Dynamic DC -brake 
Increases the braking torque by decreasing speed. 
Soft brake 
Gives a high torque at the start of the braking and 

--then also increasing torque by decreasing. speed. 

In both methods the MSF detects when the motor is 

standing still, so rotating in wrong direction is avoided. 

Dynamic Vector Brake 
Possible to stop motors with high inertia loads from 
close to synchronous speed. 
At 70% of the nominal speed a DC -brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (see menu 34, next 
page). 
No contactor needed. 
For extra safety, the soft starter has a digital input 
signal for monitoring standstill so that at real motor 
standstill will stop the output voltage immediately 
(see § 7.19, page 53). 

Soft brake 
Even very high inertia loads can be stopped 
The Soft brake is a controlled reversing of the 
motor as the MSF measures the speed during brak- 
ing. 
Two contactors are needed which can be placed on 
the in- or output of the soft starter. On the input 
the first contactor is connected to relay Kl which is 

also used as a mains contactor. 
At 30% of the nominal speed a DC -brake is acti- 
vated until the motor is standing still or the selected 
Braking Time has expired (menu 34, next page). 
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For extra safety, the soft starter has a digital input 
signal for monitoring standstill. So that the output 
voltage is stopped immediately (see menu 57 -58, § 

7.19, page 53). 

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

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

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

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

NOTE! For several start /stops it is recommend to use the 
PTC Input. 

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain In the Soft Brake functionality. Therefore It 

Is necessary to change the relay functions in menu 51 -52 
manually to the Bypass functions (see § 7.17, page 51) or 
reset to default In menu 199 (see § 7.28, page 63) and 
select the Bypass function again. 

034 ó 

o F F 

Braking time 

Default: oFF 

Range: oFF, 1- 120 sec 

oFF Brake function disabled 

1 -120 Brake time 

Fig. 46 Braking time 
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o 315 
o 
o 

1 o o 
Braking Strength 

Default: 100 

Range: 100 - 500% 

0360 

1 
Brake method 

Default: 1 

Range: 1, 2 

1 Dynamic vector brake, active 

2 Soft brake active 

Li 
L2 

L3 

N 

PE 

ao Q1(Lv d) 

Q2( rev) 

L1L2L3PE 0102PE 2 K1 22 23 K2 24 33 31 32 69 70 

T1 T2 T3 PE 1112 13 14 15 16 17 18 19 75 76 77 

u v 

o 
w PE 

LU 
1 

start /stop 

03 -F106 

Fig. 47 Soft brake wiring example. 
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7.15 Slow speed and Jog functions 
The soft starter is able to run the motor at a fixed slow 
speed for a limited period of time. 

The slow speed will be about 14% of the full speed 
in the forward direction and 9% in the reverse direc- 
tion. 

The following functions are possible: 
Slow speed controlled by an external signal. 
The digital input is used to run at slow speed at a 

start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions. 
Slow Speed during a selected time period. 
The slow speed will be active after a stop command 
for a selected time period. See § 7.19, page 53 for 
more instructions. 
Slow Speed using the "JOG" -commands. 
The slow Speed can be activated via the JOG keys 
on the keyboard or externally via the analogue 
input. See § 7.25, page 61 for more instructions. 

7.15.1 Slow speed controlled by an external 
signal. 

With these setting it is possible to have an external 
pulse or edge signal controlling the time that the Slow 
Speed is active either after a Start command or a Stop 
command or at both commands. The following menu's 
are involved: 

Menu Function See page 

57 Digital input selection page 53 
58 Pulse selection page 53 

37 Slow speed torque page 49 
38 Slow speed time at start page 49 
39 Slow speed time at stop page 49 
40 DC -Brake at slow speed page 49 

Installation is as follows: 
1. Set the analogue input selection for Slow Speed 

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

2. Select in menu 38 (see § 7.15.2, page 49) the Slow 
Speed at Start time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a start command, in case the external signal 
will not appear. 

3. Select in menu 39 (see § 7.15.2, page 49) the Slow 
Speed at Stop time. This time will now be the abso- 
lute maximum time for Slow Speed to be active 
after a stop command, in case the external signal 
will not appear. 

4. Select in menu 57 (see § 7.19, page 53) the number 
of edges to be ignored by the Slow Speed input, 
before a start or stop is executed at slow speed. The 
edges are generated by an external sensor (photo 
cell, micro switch, etc.). 
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The Slow Speed torque (menu 37) and DC -Brake after 
Slow Speed (menu 40) can be selected if needed. (see 
§ 7.15.4, page 49). 

When the number of edges exceeds or the time expire, 
a start according to selected main function is made. 

At stop, the motor will ramp down (if selected) and 
DC brake (if selected) before a slow speed forward at 
stop will begin. Slow speed will last as long as the 
number of edges on the external input is below param- 
eter value in menu 036 and the max duration time 
doesn't expires. When the number of edges exceeds or 
the time expire, a stop is made. 

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

Speed 

n 

0.14 
nN Slow 

speed 
at start 

Start 
command 

Closed 

External Open 
signal 

Ramp time 'Full voltage 'Ramp time Slow 

at start running at stop speed 
Including at stop 
DC -brake 
time 

Time when signal Is Ignored 

Stopped 

03F44 

Fig. 48 Slow speed controlled by an external signal. 

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

0370 

10 
Slow speed torque 

Default: 10 

Range: 10-100 

Select the magnitude of the slow speed torque. 
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7.15.2 Slow speed during a selected time 
It is possible to have a slow speed in forward direction 
before a start and after a stop. The duration of the slow 
speed is selectable in menus 038 and 039. 

It is recommended to select DC brake (see § 7.14, 
page 46) before a slow speed at stop if it is a high inertia 
load. This slow speed function is possible in all control 
modes keyboard, remote and serial communication. 

O38ó 

of F 

Slow speed time at start 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at start is disabled 

1-60 Set slow speed time at start. 

039 ó 

oFF 
Slow speed time at stop 

Default: oFF 

Range: oFF, 1- 60 sec 

oFF Slow speed at stop is disabled 

1-60 Set slow speed time at stop. 

N Nominal speed 

0.14 
*RN 

Slow speed 

Slow speed Ramp time at 'Full voltage Ramp time Slow speed 
at start start running stop In- at stop 

03-F41 Start command 

lading ()C- 
ake time 

Stop command Stopped 

Time 

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

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

7.15.3 Jog Functions 
The Jog commands can be used to let the motor run at 
a Slow speed (forward or reverse) as long as the Jog 
command is active. 

The Jog commands can be activated in 2 different 
ways: 

Jog keys 
The Jog -Forward and Jog- reverse keys on the con- 
trol panel. The keys can be programmed separate 
for each function. See § 7.25, page 61 for more 
instructions 
External Jog command 
The external command is given via terminal 14 at 
the digital input. Only 1 function (forward or 
reverse) can be programmed to the digital input at 
the time. See § 7.19, page 53 for more instructions. 

7.15.4 DC -brake after slow speed at stop [040] 
A DC -brake after a slow speed at stop is possible to 
have, i.e. for a high inertia load or for a precise stop. 

The current is controlled and the reference value 
for the normal DC -brake function is used (see 
§ 7.15.4, page 49). 
The duration for the DC -brake is possible to select. 

This DC -brake function is not applied when the 
"JOG (C) " and "JOG IC)J" keys are used. 

O40á 

o F 
DC -Brake at slow speed 

Default: oFF 

Range: oFF, 1 -60 

oFF 
DC -brake after slow speed at stop 
disabled. 

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

NOTE! The default factory settings are for a standard 4-pole 
motor acc. to the nominal current and power of the soft 
starter. The soft starter will run even If no specific motor 
data is selected, but the performance will not be optimal. 

0410 

4 00 
Nominal motor voltage 

Default: 400 V 

Range: 200 -700 V 

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

o 4 2 o 
o 

1 7 
Nominal motor current 

Default: Nominal soft starter current 

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

o 4 3 o 
o 

7. 5 
Nominal motor power 

Default: Nominal soft starter power 

Range: 25% - 300% of Pnsoft in kW 

0 4 4 
o 
o 

1 4 5 0 
Nominal motor speed 

Default: Nnsoft in rpm 

Range: 500 -3600 rpm 
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4 5 
o 
o 

6 
Nominal motor cos phi 

Default: 0.86 

Range: 0.50 -1.00 

0 4 6 o 
o 

5 0 
Nominal frequency 

Default: 50 Hz 

Range: 50/60 Hz 

NOTE! Now go back to menu 007, 008 and set it.to "oFF" 
and then to menu 001. 
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7.17 Programmable relay K1 and K2 
The soft starter- has three built -in auxiliary relays, K3 
(change over contacts), is always used as an alarm relay. 
The other two relays, K1 and K2 (closing contacts), are 
programmable. 

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

chosen the relay K2 will be dedicated to this function. 

Motor 
voltage UN 

Function 
Operation 

Run 

Function 
Full voltage 

Time 

Time 

Starting 
time 

Start 
delay 
0,1 sec. 

Full 
voltage 

Stopping 
time 

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

051°0 

1 
Setting of K1 Indication 

Default: 1 

Range: 1, 2, 3, 4, 5 

1 K1 is set for "Operation" 

2 K1 is set for "Full Voltage" 

3 K1 is set for "Power pre -alarm" 

4 No function 

5 K1 is set for "Run" 

052ó 

2 
Setting of K2 Indication 

Default: 2 

Range: 1, 2, 3, 4, 5 

1 K2 is set for "Operation" 

2 K2 is set for "Full Voltage" 

3 K2 is set for "Power pre -alarm" 

4 K2 is set for "Softbrake" 

5 K2 is set for "Run" 

A WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
Is selected, then the relay functions on Kl and K2 
remain In the Soft Brake functionality. Therefore It 
is necessary to change the relay functions in menu 
51 -52 manually to the Bypass functions (see § 
7.12, page 43) or reset to default in menu 199 
(see g 7.28, page 63) and select the Bypass 
function again. 
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7.18 Analogue output 
The soft starter can present current, voltage and power 
on an analogue output terminal, for connection to a 
recording instrument or a PLC. The output can be 
configured in 4 different ways, 0 -10V, 
2 -10V, 0 -20mA or 4 -20 mA. To install the instrument 
proceed as follows: 

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

Fig. 51 Wiring for analogue output. 

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

Fig. 52 Setting of current or voltage output. 

3. Set the parameter in menu 054. 

054 ó 

o F 
Analogue output 

Default: oFF 

Range: oFF, 1, 2 

oFF Analogue ouput is disabled 

Analogue output is set to 
0- 10V /0 -20mA 

2 
Analogue output is set to 
0- 10V /4 -20mA 
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4. Choose a read -out value in menu 055 

0l55ó 

1 
Analogue output value 

Default: 1 

Range: 1, 2, 3 

1 RMS current, default range 0-5xln 

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

3 Output shaft power, default range 
0-2x Pn 

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

5 6 0 
0 

1 o 
Analogue output gain 

Default: 100% 

Range: 5-150% 

Example on settings: 

Set value 'scale Uscale Pscale 

100% 0-5x1 0-720V 0-2xPn 

50% 0-2.5x I n . 0-360V 0-Pn 
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7.19 Digital input selection 
The analogue input can be used as a digital input. This 
is programmed in Menu 57. There are 4 different func- 
tions: 

Rotation sensor input for braking functions. See 
§ 7.14, page 46. 
Slow speed external controlled. See § 7.15.1, page 
48. 
Jog functions forward or reverse enabled. See § 
7.25, page 61. 

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

Fig. 53 Setting ofJl for current or voltage control. 

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

Fig. 54 Wiring for slow speed external input. 

NOTE! if the Main Function Analogue control Is program- 
med (see § 7.8, page 41) the analogue Input can not be 
used for digital signal input. The menu 57 is then 
automatically set to OFF. 

057 ó 

o F F 

. Digital Input selection 

Default: oFF 

Range: oFF, 1 -4 

oFF No digital input control 

1 Rotation sensor for brake functions 

2 Slow speed function 

3 Jog forward command 

4 Jog reverse command 

NOTE! Jog forward, reverse has to be enabled, see § 7.25, 
page 61. 

Depending on the selection made in menu 57, menu 
58 is used to program the number of the edges. The 
edges can be generated by an external sensor (photo 
cell, micro switch etc.). 

01518 g 

1 
Digital input pulses 

Default: 1 

Range: 1 -100 

If Menu 57 =1. 
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage. 
If Menu 57 =2 
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed. 
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7.20 Parameter Set 
Parameter Set, an important function which can be 
handy when using one soft starter to switch in and start 
different motors, or working under variable load con- 
ditions. For example; starting and stopping conveyor 
belts with different weight on the goods from time to 
time. 

For sets of parameters can be controlled either from 
the keyboard, the external control inputs or the serial 
interface (option). Up to 51 different parameters can be 
set for each Parameter Set. 

Parameter Set 4 

Parameter Set 3 

Parameter Set 2 

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

03-F48 

Common for all parameter set 

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

Fig. 55 Parameter overview 

When 'Parameter set' in menu 061 is set to 0 (external 
selection), only parameters in menu 006 (Control 
mode) and 061 (Parameter set) can be changed. All 
other parameters are not allowed to change. 

It is possible to change parameter set at stop and at 
full voltage running. 
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01611 ó 

1 
Parameter set 

Default: 1 

Range: 0, 1, 2, 3, 4 

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

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

Fig. 56 Connection of external control inputs. 

Parameter Set PS1 (16-18) PS2 (17 -18) 

1 Open Open 
2 Closed Open 
3 Open Closed 
4 Closed Closed 
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7.21 Motor protection, overload (F2 
alarm) 

In many cases it is convenient to have a complete 
starter. The soft starter have a possibility to use either 
an input PTC signal from the motor, an internal ther- 
mal model of the motor for thermal protection or both 
together at the same time. Slight overload for long time 
and several overloads of short duration will be detected 
with both methods. 

071°0 

no 
Motor PTC Input 

Default: no 

Range: no, YES 

no Motor PTC input is disabled 

YES 

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

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

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

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

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

072°0 

1 O 
Internal motor thermal 
protection 

Default: 10 

Range: oFF, 2 -40 sec 

oFF Internal motor protection is disabled. 

2-40 

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

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

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

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

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

NOTE! If 'Bypass' Is used check that the current trans- 
formers are placed and connected correctly (see Fig. 43 on 
page 44). 

CAUTION! Used thermal capacity Is set to 0 if the 
control board loses its supply (terminal 01 and 
02). Thls means that the Internal thermal model 
starts with a 'cold' motor, which perhaps In reality 
Is not the case. This means that the motor can be 
overheated. 

Fig. 57 The thermal curve 
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O73ó 

0 
Used thermal capacity 

Default: - 

Range: 0 -150% 

Read -out of the used thermal capacity. If menu 072 
'Internal motor thermal protection' is selected oFF, 
the capacity is shown as if the default class 10 was 
selected. 

O74ó 

o F F 

Starts per hour limitation 

Default: oFF 

Range: oFF, 1 -99 /hour 

oFF Starts per hour limitation is disabled. 

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

O75ó 

o F F 

Locked rotor alarm 

Default: oFF 

Range: oFF, 1.0 -10.0 sec 

oFF Locked rotor alarm is disabled 

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

0 81 °° 

1 0 
Voltage unbalance alarm 

Default: 10 

Range: 2 -25% Un 

Insert limit in % of nominal motor voltage. Max 
unbalance in voltage between the 3 input phases is 
compared with the selected value. This is a cate- 
gory 2 alarm. 

Ó82ó 

o F F 

Response delay voltage 
unbalance alarm 

Default: oFF 

Range: oFF, 1 -60 sec 

oFF Unbalance voltage alarm is disabled 

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

O83ó 

, 

1 1 5 
Over voltage alarm 

Default: 115 

Range: 100 -150% U 
Insert limit in % of nominal motor voltage. Max volt- 
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm. 

084°° 

o F F 

Response delay over voltage 
alarm 

Default: oFF 

Range: oFF, 1 -60 sec 

oFF Overvoltage alarm is disabled 

1-60 Set the response delay time for over 
voltage alarm F9. 
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085°0 

o F F 

Under voltage alarm 

Default: 85 

Range: 75-100 Un 

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

086°0 

o F F 

Response delay under 
voltage alarm 

Default: oFF 

Range: oFF, 1 -60 sec 

oFF Under voltage alarm is disabled 

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

087 °° 

Phase sequence 

Default: - 

Range: L123, L321 

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

088 0 

Phase reversal alarm 

oFF] 
Default: oFF 

Range: oFF, on 

oFF Phase reversal alarm is disabled 

on 

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

The phase sequence is stored as 
the correct sequence. 

- Sets the menu 088 to "on ". 
- Any reversal of phase sequence will 
cause alarm F16. 

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

7.23 Application protection (load 
monitor) 

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

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

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

NOTE! The load monitor alarms are all disabled during a 
stop ramp. 

08 9ló 

n o 
Auto set power limits 

Default: no 

Range: no, YES 

no Auto set is disabled 

YES 
Auto set is activated if ENTER is 
pressed. 

O90ó 

, 

0 
Output shaftpower In % 

Default: - 

Range: 0 -200% 

Measured output shaftpower in % of nominal motor 
power. 

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

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

Power max alarm limit[092]: 
Power max pre -alarm limit[094]: 
Power min pre -alarm limit[096]: 
Power min alarm limit[098]: 

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

A successful auto set shows a message 'Set' for 3 s and if 
something goes wrong a message 'no' will be showed. 
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O91ó 

10 
Start delay power limits 

Default: 10 sec 

Range: 1 -250 sec 

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

092 °° 

115 
Max power alarm limit 

Default: 115 

Range: 5 -200% Pn 

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

O93ó 

oFF 
Response delay max alarm 

Default: oFF 

Range: oFF, 0.1 -25.0 sec 

oFF Max Alarm is disabled. 

0.1 -25.0 Sets the response delay of the Max 
Alarm level. 
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7.23.2 Pre -alarm 
It could be useful to know if the load is changing 
towards a load alarm limit. It is possible to insert both a 
Max and Min pre-alarm limit based on the motor out- 
put shaft power. If the load exceeds one of these limits, 
a pre -alarm condition occurs. 

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

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

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

O94ó 

1 1 
Max power pre -alarm limit 

Default: 110 

Range: 5 -200% Pn 

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

O95ó 

o F F 

Max pre -alarm response 
delay 

Default: oFF 

Range: oFF, 0.1- 25.0 sec 

oFF Max Pre -Alarm is disabled. 

0.1-25.0 Sets the response delay of the Max 
Pre -Alarm level. 
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O96ó 

9 0 
Min power pre -alarm limit 

Default: 90% 

Range: 5 -200% Pn 

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

097°0 

o F 

Min pre -alarm response delay 

Default: oFF 

Range: oFF, 0.1 - 25.0 sec 

oFF Min Pre -Alarm is disabled. 

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

098°0 

8 5 
Min power alarm limit 

Default: 85 

Range: 5 -200% Pn 

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

099 00 

o F F 

Min alarm response delay 

Default: oFF 

Range: oFF, 0.1 -25.0 sec 

oFF Min Alarm is disabled 

0.1 -25.0 
Sets the response delay of the Min 
Alarm level. The Min alarm is disa- 
bled during a stop ramp down. 
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Fig. 58 Load monitor alarm functions. 
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7.24 Resume alarms 

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

101°0 

n o 
Run at single phase loss 

Default: no 

Range: no, YES 

no 
Soft starter trips if a single phase 
loss is detected. Alarm F1 (category 
2) will appear after 2 sec. 

YES 

Soft starter continues to run after a 
single phase loss. 
- Alarm F1 appears after 2 sec. 
- If the loose phase is reconnect the 

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

mand will give a Direct on line stop 
(freewheel) 

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

10210° 

n o 
Run at current limit time-out 

Default: no 

Range: no, YES 

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

YES 

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

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

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

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

running. The slow speed "JOG" function has to be 
enabled for both forward and reverse directions in 
menus 103 and 104, see below. 

NOTE! The enable functions Is for all control modes. 

1O3ó 

oFF 
JOG forward enable 

Default: oFF 

Range: oFF, on 

oFF JOG forward disabled 

on JOG forward enabled 

1O4ó 

oFF 
JOG reverse enable 

Default: oFF 

Range: oFF, on 

oFF JOG reverse disabled 

on JOG reverse enabled 

03 -F108 

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

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

1O5ó 

o FF 
Automatic return menu 

Default: oFF 

Range: oFF, 1 -999 

1999 Pressing " + " / " -" will lead through 
the menu system. 

7.27 Communication option, related 
Parameters 

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

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

111 °0 

I. 
Serial comm unit address 

Default: 1 

Range: 1 -247 

This parameter will select the unit address. 

112°0 

9. 6 
Serial comm baudrate 

Default: 9.6 

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

This parameter will select the baudrate. 
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113°0 

o 
Serial comm parity 

Default: 0 

Range: 0.1 

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

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

1 Continue without any action at all. 
2 Stop and alarm after 15 sec. 
3 Continue and alarm after 15 sec. 

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

114 °0 

I 
Serial comm. contact. 
interrupted 

Default: 1 

Range: oFF, 1, 2 

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

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

1990 

n o 
Reset to factory settings 

Default: no 

Range: no, YES 

no No reset 

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

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

7.29 View operation 

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

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

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

2010 

0. 0 
RMS current 

Default: - 

Range: 0.0 - 9999Amp 

Read -out of the RMS motor current. 

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

202 0 

0.0 
RMS main voltage 

Default: - 

Range: 0-720V 

The RMS input main voltage. 

2030 

0. 0 
Output motor shaftpower 

Default: - 

Range: -9999 -+9999kW 

Viewing will show negative value if generator mode. 

204 0 

0. 
Power factor 

Default: - 

Range: 0.00 -1 

View the actual power factor. 

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

2 051°0 

0.000 
Total power consumption 

Default: - 

Range: 0.000 -2000MWh 

View the tota power consumption. 
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2060 

no 
Reset of power consumption 

Default: no 

Range: no, YES 

no No reset of power consumtion. 

YES 
Reset power consumption in menu 
205 to 0.000. 

2070 

0.0 
Motor shaft torque 

Default: - 

Range: -9999 - + 9999Nm 

Viewing will show negative value if generator mode. 

2O8ó 

0. 
Operation time 

Default: - 

Range: Hours 

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

2467 5sec 

2111°0 

0. 
RMS current in phase LI 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L1. 
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212 ó 

0.0 
RMS current in phase U 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L2. 

213g 

0. 0 
RMS current In phase 1_3 

Default: - 

Range: 0.0 - 9999Amp 

View the current in phase L3. 

214 

0 
Main voltage LI-L2 

Default: - 

Range: 0-720V 

View main voltage L1 -L2. 

215 g 

0 
Main voltage LI -L3 

Default: - 

Range: 0 - 720V 

View main voltage L1 -L3. 

216 ó 

0 
Main voltage L2 -L3 

Default: - 

Range: 0 - 720V 

View main voltage L2 -L3. 
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7.30 Keyboard lock 
The keyboard can be locked to prohibit operation and 
parameter setting by an unauthorised. Lock keyboard 
by pressing both keys "NEXT - " and "ENTER 

" for at least 2 sec. The message '- Loc' will display 
when locked. To unlock keyboard press the same 2 
keys "NEXT -. " and "ENTER 4_1" for at least 2 
sec. The message 'unlo' will display when unlocked. 

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

The message ' -Loc' will display if trying to set a 
parameter or operate the soft starter in locked mode. 

The key lock status can be read out in menu 221. 

221g 

no 
Locked keyboard Info 

Default: no 

Range: no, YES 

no Keyboard is not locked 

YES Keyboard is locked 

7.31 Alarm list 
The alarm list is generated automatically. It shows the 
latest 15 alarms (F1 - F16). The alarm list can be useful 
when tracing a failure in the soft starter or its control 
circuit. Press key "NEXT - " or "PREV " to 
reach the alarm list in menus 901 -915 (menu 007 has 
to be ON). 

9O1ó 

F 1 
Alarm 

Default: - 

Range: F1 -F16 

View actual alarm 
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8 PROTECTION AND ALARM 

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

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

All alarm, except pre -alarm, will activate the alarm 
relay output K3, flash a red fault number on the display 
and it will also be placed in the alarm list. As long as 
the alarm is active, the display is locked in the alarm 
indication. 

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

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

8.1 Alarm description 

8.1.1 Alarm with stop and requiring a separate 
reset 

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

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

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

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

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

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

8.1.2 Alarm with stop and requiring only a new 
start command 

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

It is still possible to reset the alarm in the same way 
as for category 1 alarms (see 8.1.1), if a start is not 
required at the time. 

66 PROTECTION AND ALARM 

8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm. 
Some different reset behaviour is possible (see remarks 
for the specific alarms in § 8.2, page 67). 

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

When the reset occurs, the alarm relay output K3 is 

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

Display 
Indication 

Protective function Alarm category Remark 

F1 Phase input failure. 

Cat 3. Run with auto reset. 

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

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

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

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

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

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

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

The current limit start is not corn - 
pleted. 

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

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

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

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

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

F10 Under voltage. Cat 2. Stop with reset in start. Motor protection. 

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

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

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

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

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

F15 Serial communication 
broken. 

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

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

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

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

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

PROTECTION AND ALARM 67 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 257 of 378



9. TROUBLE SHOOTING 

9.1 Fault, cause and solution 

Observation Fault indication Cause Solution 

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

The motor does not 
run. 

F1 
(Phase input failure) 

Fuse defective. Renew the fuse. 

No mains supply. Switch the main supply on. 

F2 
(Motor protection, overload) 

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

Check the PTC input if PTC protec- 
tion is used. 
If internal protection is used, per - 

(mhays 

an other class could be used 
enu 072). 

Cool down the motor and make a 
reset. 

F3 
(Soft start overheated) 

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

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

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

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

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

F5 
(Locked rotor) 

Something stuck in the machine 
Sr perhaps motor bearing 

the 
fa 

ore. 

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

F6 
(Above max power limit) Overload 

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

F7 
(Below min power limit) Underload 

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

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

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

F10 
(Under voltage) Main supply under voltage. Check mains supply. 

F11 
(Starts / hour exceeded) 

Number of starts exceeded 
according to menu 074. 

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

F13 
(Open thyristor) Perhaps a damaged thyristor. 

Make a 
r 
set 

same alam appears 
a restart. If the 

ppears immediately, 
contact your local MSF sales out - 
let. 

F14 
(Motor terminal open) 

Open motor contact, cable or 
motor winding. 

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

The motor does not 
run. 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

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

F16 
(Phase reversal) 

Incorrect phase sequence on 
main supply. Switch 1.2 and L3 input phases. 

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

Give start command from correct 
source (menu 006). 

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

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

F1 
(Phase input failure) 

Failure in one phase. 
Perhaps fuse defective. 

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

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

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

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

F12 
(Shorted thyristor) 

Perhaps a damaged thyristor. 

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

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

Set menu 032 'Bypass' to "on ". 

F15 
(Serial communication bro- 
ken) 

Serial communication broken. 

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

The motor jerks 
etc. 

When starting, motor 
reaches full speed but it 
jerks or vibrates. 

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

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

Starting time too short. Increase starting time. 

Starting voltage incorrectly set. Adjust starting voltage. 

Motor too small in relation to 
rated current of soft starter. 

Use a smaller model of the soft 
starter. 

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

Starting voltage not set 
correctly 

Readjust the start ramp. 

Select the current limit function. 

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

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

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

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

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

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

Unexp 
l exp 

lainable F5, F6, F7, F8, F9, F10 Alarm delay time is to short. 
Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099. 

The system seems 
locked in an alarm. 

F2 . 

(Motor protection, overload) 

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

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

F3 
(Soft start overheated) 

Ambient temperature to high. 
Perhaps fan failure. 

g 

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

Parameter will not 
be accepted. 

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

Deselect the other main mode 
before selecting the new one. 

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

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

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

Set parameters during stop or full 
voltage running. 

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

Change parameters from the 
actual control source. 

Some menus include only read 
out values and not parameters. 

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

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

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

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

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

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

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

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

Fig. 60 Option RS232/485 

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

PROFIBUS DP order number: 01- 1734 -01 

o 

Device NET, order number: 01- 1736 -01 
LONWORKS: 01- 1737 -01 
FIP IO: 01- 1738 -01 
INTERBUS -S: 01- 1735 -01 

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

Fig. 61 Option Profibus 

72 OPTIONS 

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

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

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

11.3.1 Cable kit for external current 
transformers 

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

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

Fig. 64 The terminal clamp. 
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12. TECHNICAL DATA 

3x200-525 V 50/60 Hz Model MSF-017 MSF-030 MSF045 MSF-060 

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

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.030:50 -10 
heavy 

3.0-30:50-10 
normal/light 

5.030:50.10 
heavy 

3.030:50 -10 
normal/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

Rated current of soft starter (A) 17 22 30 37 45 60 60 72 
Recommended motor size (kW) for 400 V 7.5 11. 15 18.5 22 30 30 37 

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

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

Order number: supply voltage (380 -500V) 01- 1301 -02 01- 1302 -02 01- 1303-02 01- 1304-02 

3x200 -690V 50 /60Hz Model MSF-017 MSF-030 MSF-045 MSF060 

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

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

Order number: supply voltage (380.500V) 01- 1321 -02 01- 1322 -02 01- 1323-02 01- 1324-02 

Electrical Data 

Recommended wiring fuse (A) 1) 25/50 
I 

32 35/80 I 50 50/125 I 80 63/160 I 100 

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

Power loss at rated motor load (W) 50 I 70 90 I 120 140 I 180 180 I 215 
Power consumption control card 20 VA 20 VA 25 VA 25 VA 

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 320x126x260 320x126x260 
Mounting position (Vertical /Horizontal) Vertical Vertical Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.7 6.7 6.9 6.9 
Connection busbars Cu, (bolt) 15x4 (M6) 15x4 (M6) 15x4 (M6) 15x4 (M8) 

Cooling system Convection Convection Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

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

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

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

Type of protection /Insulation 

Type of casing protection I IP 20 

Other General Data 

Ambient temperatures 

In operation O - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage ( -25) - ( +70) °C 

Relative air humidity 95 %, non-condensing 

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

Norms /Standards, Conform to: IEC 9474 -2, EN 292, EN 60204 -1, UL508 

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

EMC, Immunity EN 50082-2 

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

NOTE! Short circuit withstand MSF017- 060 5000 rms A when used with K5 or RK5 fuses. 

* 2 -pole motor 
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3x200-525 V 50/60 Hz Model MSF075 MSF-085 MSF110 MSF-145 

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

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

5.0. 30:5010 
heavy 

3.0-30:50-10 
normal/light 

5.030:50.10 
heavy 

3.030:50.10 
normai/light 

5.0-30:50-10 
heavy 

3.0-30:50-10 
normal/light 

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

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

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

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

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

3x200-690 V 50/60 Hz Model MSF075 MSF-085 MSF110 MSF145 

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

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

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

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

Electrical Data 

Recommended wiring fuse (A) 1) 80/200 I 100 100/250 
I 

125 125/315 
I 

180 160/400 I 200 

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

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

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

Mechanical Data 

Dimensions in mm HxWxD 320x126x260 320x126x260 400x176x260 400x176x260 
Mounting position (Vertical /Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 6.9 6.9 12 12 

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

Cooling system Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200 -525 +/- 10%/200.690 + 5 %, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency - 50/60 Hz 

Frequency tolerance +/- 10% 

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

Type of protection /insulation 

Type of casing protection I IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage ( -25) - ( +70) °C 

Relative air humidity 95 %, non-condensing 

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

Norms /Standards, Conform to: IEC 947 -4-2, EN 292, EN 602041, UL508 

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

EMC, Immunity EN 50082 -2 

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

NOTEI Short circuit withstand MSF075-145 10000 rias A when used with 1(5 or RK5 fuses. 

* 2 -pole motor 
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3x200-5525 V 50/60 Hz Model MSF170 MSF -210 MSF-250 MSF-310 MSF370 

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

5.030: 
50-10 
heavy 

3.030: 
50-10 

normal/light 

5.0-30: 
50-10 
heavy 

3.030: 
502.0 

normal /light 

5.030: 
50-10 
heavy 

3.030: 
50-10 

normal/iight 

5.030: 
50-10 
heavy 

3.030: 
50.10 

normal/light 

5.0-30: 
50-10 
heavy 

3.0-30: 
50-10 

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

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

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

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

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

3x200 -690 V 50/60 Hz Model MSF170 MSF-210 MSF-250 MSF310 MSF370 

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

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

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

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

Electrical Data 

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

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

Power loss at rated motor load (W) . . 510 1 630 630 1 750 750 W 930 1 1100 1100 1 1535 
Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 500x260x260 500x260x260 500x260x260 532x547x278 532x547x278 
Mounting position (Vertical /Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 20 20 20 42 46 

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

Cooling system Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/- 10% 

Voltage tolerance motor Motor 200 -525 +/- 10 %1200 -690 + 5 %, -10% 

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF.4) 
Type of protection/insulation 

Type of casing protection 
I 

IP 20 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage ( -25) - ( +70) °C 

Relative air humidity 95 %, non-condensing 

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

Norms /Standards, Conform to: IEC 947 -4-2, EN 292, EN 60204-1, (UL508, only MSF -170 to MSF -250) 

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

EMC, Immunity EN 50082 -2 

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

NOTE! Short circuit withstand MSF170-250 18000 mis A when used with K5 or RK5 fuses. 

* 2 -pole motor 
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3x200 -525V 50 /60Hz Model MSF450 MSF570 MSF-710 MSF835 MSF -1000 MSF-1400 

starter page ding to AC35a, 5.0-30: 
5010 
heavy 

3.0-30: 

normal/ normal/ 
5.0-30: 
5010 
heavy 

3.0-30: 

normal/ 
5.0-30: 
5010 
heavy 

3.0-30: 

normal/ 
5.0-30: 
5010 
heavy 

3.0-30: 

normal/ 
light 

5.0-30: 
50.10 
heavy 

3.0-30: 

normal/ 
5.0-30: 
50-10 
heavy 

3.0-30: 

normal/ 

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

Recommended motor size (kW) for 400 V 250 315 315 400 4C0 450 450 560 560 630 800 930 

Recommended motor size (kW) for 525 V 315 400 400 500 5W 560 600 630 660 710 1000 250 

Order no. for supply voltage (100 -240V) 01- 1341 -01 01- 1315-01 01- 1316-01 01- 1317 -01 01- 131801 01- 1319-01 

Order no. for supply voltage (380.550V) 01- 1314-02 01- 1315-02 01- 1316-02 01- 1317 -02 01- 1318-02 01- 1319-02 

3x200-690V 50 /60Hz Model MSF450 MSF570 MSF-710 MSF835 MSF-1000 MSF-1400 

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

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

Order no. for supply voltage (100-240V) 01- 1334 -01 01- 1335-01 01- 1336-01 01- 1337 -01 01- 1338-01 01- 1339-01 

Order no. for supply voltage (380-550V) 01- 1334-02 01- 1335-02 01- 1336-02 01- 1337 -02 01- 1338-02 01- 1339-02 

Electrical Data 

Recommended wiring fuse (A 1) 500/1 k 1 630 630/1 k I 800 800/1 k I 1 k 1 k /1.2 kI 1 k lk /1.4 kl 1.2 k 1.4 k /1.8 i4 1.8 k 

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

Power loss at rated motor load (W) 1400 I 1730 1700 I 2100 2100 I 2500 2500 
I 

2875 3000 I 3375 4200 1 4950 
Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA 

Mechanical Data 

Dimensions mm HxWxD incl. brackets 532x547x278 687x640x302 687x640x302 687x640x302 900x875x336 900x875x336 
Mounting position (Vertical /Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. 

Weight (kg) 46 64 78 80 175 175 

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

Cooling system Fan Fan Fan Fan Fan Fan 

General Electrical Data 

Number of fully controlled phases 3 

Voltage tolerance control Control +/ -10% 

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

Recommended fuse for control card (A) Max 10 A 

Frequency 50/60 Hz 

Frequency tolerance +/- 10% 

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

Type of protection/insulation 

Type of casing protection I IP 20 
l 

IP00 

Other General Data 

Ambient temperatures In operation 0 - 40 °C 

Max. e.g. at 80% IN 50 °C 

In storage ( -25) - ( +70) °C 

Relative air humidity 95 %, non -condensing 

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

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

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

EMC, Immunity EN 50082 -2 

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

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

Type 
FWP Bussmann fuse 

A 12t (fuse) x 1000 

MSF-017 80 2.4 
MSF-030 125 7.3 
MSF-045 150 11.7 

MSF-060 200 22 

MSF-075 250 42.5 
MSF-085 300 71.2 
M SF-110 350 95.6 
MSF-145 450 137 

MSF-170B 700 300 
M SF-210B 700 300 
MSF-250B 800 450 
MSF-310 800 450 
M SF-370 1000 600 
MSF-450 1200 2100 
MSF-570 1400 2700 
M SF-710 1800 5300 
M SF-835 2000 

M SF-1000 2500 

MSF-1400 3500 
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13. SET -UP MENU LIST 

Menu 
number Function /Parameter Range Par.set Factory 

setting Value Page 

001 Initial voltage at start 25 - 90% of U 1- 4 30 page 36 
002 Start time ramp 1 1- 60 sec 1- 4 10 page 36 
003 Step down voltage at stop 100 - 40% U 1- 4 100 page 36 
004 Stop time ramp 1 oFF, 2 - 120 sec 1- 4 oFF page 36 
005 Current 0.0 - 9999 Amp page 36 
006 Control mode 1, 2, 3 1- 4 2 page 37 
007 Extended functions & metering oFF, on oFF page 38 

008 Extended functions oFF, on oFF page 38 

011 Initial voltage start ramp 2 30 - 90% U 1- 4 90 page 38 
012 Start time ramp 2 oFF, 1- 60 sec 1- 4 oFF page 38 
013 Step down voltage stop ramp 2 100 - 40% U 1- 4 40 page 38 
014 Stop time ramp 2 oFF, 2 - 120 sec 1- 4 oFF page 38 

016 Initial torque at start 0 - 250% Tn 1- 4 10 page 39 
017 End torque at start 50 - 250% Tn 1- 4 150 page 39 
018 End torque at stop 0.100% Tn 1- 4 0 page 39 
020 Voltage ramp with current limit at start oFF, 150 - 500% In 1- 4 oFF page 39 
021 Current limit at start oFF, 150 - 500% In 1- 4 oFF page 40 
022 Pump control oFF, on 1- 4 oFF page 40 
023 Remote analogue control oFF, 1, 2 1- 4 oFF page 41 
024 Full voltage start D.O.L oFF, on 1- 4 oFF page 41 
025 Torque control oFF, 1, 2 1- 4 oFF page 42 

030 Torque boost active time oFF, 0.1- 2.0 sec 1- 4 oFF page 43 
031 Torque boost current limit 300 - 700% In 1- 4 300 page 43 
032 Bypass oFF, on 1- 4 oFF page 43 
033 Power Factor Control PFC oFF, on 1- 4 oFF page 46 
034 Brake active time oFF, 1 - 120 sec 1- 4 oFF page 47 
035 Braking strength 100 - 500% 1- 4 100 page 47 

036 Braking methods 1, 2 1- 4 1 page 47 
037 Slow speed torque 10 - 100 1- 4 10 page 49 
038 Slow speed time at start oFF, 1- 60 sec 1- 4 oFF page 49 
039 Slow speed time at stop oFF, 1- 60 sec 1- 4 oFF page 49 
040 DC -Brake at slow speed oFF, 1 -60 sec 1- 4 oFF page 49 

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

042 Nominal motor current 2515Áminsorc in 
p 

1 4 Insoft in Amp page 50 

043 Nominal motor power 25 - 300% 
W 

Pnsoft in 1- 4 Pnsoft in kW page 50 

044 Nominal speed 500 - 3600 rpm 1- 4 Nnsoft in rpm page 50 
045 Nominal power factor 0.50 - 1.00 1- 4 0.86 page 50 
046 Nominal frequency 50, 60 Hz 50 page 50 

SEr-Up MENU LIST 79 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 269 of 378



number Function /Parameter Range Par.set setting Value Page 

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

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

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

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

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

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

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

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

071 Motor PTC input no, YES no page 55 

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

073 Used thermal capacity 0 - 150% page 55 

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

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

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

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

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

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

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

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

087 Phase sequence .. .. L123, L321 page 57 

088 Phase reversal alarm oFF, on oFF page 57 

089 Auto set power limits no, YES no page 57 

090 Output shaft power 0.0 - 200.0% Pn page 57 

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

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

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

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

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

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

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

098 Min power alarm limit 5 - 200 %Pn 1- 4 85 page 59 

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

101 Run at single phase input failure no, YES 1- 4 no page 61 

102 Run at current limit time -out no, YES 1- 4 no page 61 

103 Jog forward enable oFF, on 1- 4 oFF page 61 

104 Jog reverse enable oFF, on 1- 4 oFF page 61 

105 Automatic return menu oFF, 1 -999 oFF page 62 

111 Serial comm. unit address 1- 247 1 page 62 

112 Serial comm. baudrate 2.4 - 38.4 kBaud 9.6 page 62 

80 SET-UP MENU LIST 
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number Function /Parameter Range Par.set setting Value Page 

113 Serial comm. parity 0, 1 0 page 62 

114 Serial comm. contact broken oFF, 1, 2 1 page 62 

199 Reset to factory settings no, YES no page 63 

201 Current 0.0 - 9999 Amp page 63 
202 Line main voltage 0 - 720 V page 63 
203 Output shaft power -9999 - 9999 kW page 63 
204 Power factor 0.00 - 1.00 page 63 
205 Power consumption 0.000 - 2000 MWh page 63 
206 Reset power consumption no, YES no page 64 
207 Shaft torque -9999 - 9999 Nm page 64 
208 Operation time Hours page 64 

211 Current phase L1 0.0 - 9999 Amp page 64 
212 Current phase L2 0.0 - 9999 Amp page 64 
213 Current phase L3 0.0 - 9999 Amp page 64 

214 Line main voltage L1 - L2 0 - 720 V page 64 
215 Line main voltage Li - L3 0 - 720 V page 64 
216 Line main voltage L2 - L3 0 - 720 V page 64 

221 Locked keyboard info no, YES no page 65 

901 Alarm list, Latest error F1 - F16 . page 65 
902 -915 Alarm list, Older error in chronological order F1 - F16 page 65 

Explanation of units: 
U Input line voltage 
Un Nominal motor voltage. 
In Nominal motor current. 
Pn Nominal motor power. 
Nn Nominal motor speed. 
Tn Nominal shaft torque. 
Insoft Nominal current soft starter. 
Pnsoft Nominal power soft starter. 
Nnsoft Nominal speed soft starter. 

Calculation shaft torque 

T = Pn 

(-1 x2n) 

NOTE! The six main functions for motor control, menus 
020-025, can only be selected one at a time. 

SET-UP MENU LIST 81 
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14. INDEX 

Numerics 
2 -wire start/stop 
3 -wire start/stop 

A 

Above max power limit 
Alarm category 
Alarm list 
Alarm reset 
Ambient temperatures . 10, 
77 
analogue control 
Analogue input 
Analogue output 
Analogue output gain 
Analogue output value 
Auto set power limits 
automatic reset 
Automatic return menu 

B 

Basic parameter setting 
Below min power limit 
Brake method 
Braking Strenght 
Braking time 
Busbars 
Bypass 
Bypass contactor 

C 

Cabinet 
Checklist 
Clickson thermistor 
Combination matrix 
Complaint 
Confirm setting 
Connections 
Control mode 
Control voltage 
control voltage 
Control voltage connection 
Cooling fins 

cos phi 
Current 
Current in phase Ll 
Current in phase L2 

Current in phase L3 

Current limit 
Current limit time -out 
Current transformer 

D 

D.O.L start 
DC -brake 
DC -Brake at slow speed 
Decrease value 
Decrease value of setting 

82 INDEX 

20, 

37 
37 

67 
67 
65 
23 

74, 75, 

32 
32, 41 

32, 52 
52 
52 
57 
37 
62 

10 
67 
47 
47 
46 

25, 26 
43 
44 

24 
10 
32 
19 
7 

23 
28, 32 
23, 37 

32 
33 

28, 31 
24 
50 
63 
64 
64 
64 
39 
61 

45 

41 
46 
49 
23 
23 

Device connections 28, 31 
different operation situation 22 
Digital inputs 32 
Dimension 25, 74 
DIN VDE 0100 24 
Direct On Line start 41 
Dismantling 2 
Display next window 23 
Display previous window 23 
Dual voltage ramp 38 

E 

Electrical characteristic 32 
Electrical Data 74, 75, 76, 77 
EMC 74, 75, 76, 77 
Emergency 2 
End torque 39 

F 
Factory settings 63 
Features 9 
Forward /reverse 34 
Free circulation of air 24 
frequency 50 
Frequency inverter 20 
Front cover 21 
Full speed not reached 67 
Full voltage 51 
Full voltage start 41 
Function 79 

G 

General Data 74 
General description 21 

H 

Heat dissipation 20 
High ambient temperatures 43 

Increase value 23 
Increase value of setting 23 
Initial torque 39 
Initial voltage at start ramp 1 36 
Initial voltage at start ramp 2 38 
INSPECTION AT DELIVERY 7 
Installation 24 
Insulation test 20 

J 

JOG Forward 23, 61 
JOG fwd /rev 23 
JOG Reverse 23, 61 
Jumper J1 41 

Jumper J2 52 

K 

Keyboard 23 

Keyboard lock 
keys 

L 

LED display 
Live circuit components 
Load monitor 
Locked rotor 
Low load 

M 

Main functions 
Mains contactor 
Mains supply 
Mains voltage 
MAINTENANCE 
Matrix 
Max power alarm limit 
Max power pre -alarm limit 
Max pre -alarm response delay 
Mechanical Data 74, 75, 
Menu 

001 
002 
003 
004 
005 
006 
007 
008 
011 
012 
013 
014 
016 
017 
020 
021 
022 
023 
024 
025 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 
040 
041 
042 
043 
044 
045 
046 

23, 65 
23 

22 
24 
57 
67 
20 

81 

10 

28, 31 
10 

71 

19 

58 
58 
58 

76, 77 

36 
11, 36 

36 
11, 36 
12, 36 
12, 37 

38 
38 
38 
38 
38 
38 
39 
39 
39 
40 
40 
41 
41 

42 
43 
43 
43 
46 
46 
47 
47 
48 
49 
49 
49 

11,50 
50 

11,50 
11,50 
11,50 
11,50 
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051 51 

052 51 

054 52 
055 52 
056 52 
057 53 
058 53 
061 54 
071 55 
072 55 
073 56 
074 56 
075 56 
081 56 
082 56 
083 56 
084 56 
085 57 
086 57 
087 57 
088 57 
089 57 
090 57 
091 58 
092 58 
093 58 
094 58 
095 58 
096 59 
097 59 
098 59 
099 59 
101 61 
102 61 
103 61 
104 61 
105 62 
199 63 
201 63 
202 63 
203 63 
204 63 
205 63 
206 64 
207 64 
208 64 
211 64 
212 64 
213 64 
214 64 
215 64 
216 64 
221 23, 65 
901 65 
RMS current read -out 12 

Menu expansion 38 
Menu Structure 22 
Min alarm response delay 59 
Min power alarm limit 59 
Min power pre -alarm limit 59 
Min pre -alarm response delay 59 
Minimum free space 24, 25 
Motor 31 

Motor current 50 
Motor data 50 
Motor power 50 
Motor power supply 28, 31 
Motor protection, overload 55, 67 
Motor shaft torque 64 
Motor speed 50 
Motor terminal open 67 
Motor voltage 50 
MOUNTING 24 
MOUNTING/WIRING 24 

N 

Next 23 
Nominal frequency 11 

Nominal motor cos phi 11 

Nominal motor current 11 

Nominal motor power 11 

Nominal motor speed 11 

Norms /Standards 74, 75, 76, 77 
NTC thermistor 32 

O 

Open thyristor 67 
Operation 51 
Operation time 63, 64 
Operation /Set -up 23 
Operator panel 21 

Output motor shaftpower 63 
Output shaftpower 57, 63 
Over voltage 56, 67 

P 

Parallel 20 
Parallel cables 73 
Parameter 79 
Parameter Set 32, 54 
PFC 46 
Phase compensation capacitor 20 
Phase input failure 67 
Phase loss 61 
Phase reversal alarm 67 
Phase sequence 57 
Pole- changing contactor 20 
Potentiometer 32 
Power consumption 63 
Power factor 63 
Power Factor Control 46 
Power loss 10 
PPU unit 21 
Pre -alarm 51, 58 

.... 24 
23 
51 

unit 
21 

... 74, 75, 76, 77 
28, 31 

Prevent damage to the thyristors 
Previous 
Programmable relay 
Programming and presentation 
(PPU) 
protection /insulation 
Protective earth 
PTC 
PTC Thermistor input 
Pump control 

55 
32 
40 

Q 

Quick Set -up 10 

R 

Rating plate 10 

Recyclable material 2 

Regular maintenance 71 

Relay Kl 32, 51 

Relay K2 32 
Relay K3 32 
Remote 23 

Reset 23 
reset 66 
Response delay max alarm 58 

RMS current 36, 63 
RMS main voltage 63 
Rotating loads 20 
Running motors 20 
Running -LED 22 

S 

Safety 2, 6 

Safety measures 10 

Scrapping 2 

Selection of control mode 12 

Semiconductor fuses 33, 78 
Serial comm. 23 
Serial communication broken 67 
Shaftpower 57, 63 
Shielded motor cable 20 
Shorted thyristor 67 
Simple soft start and soft stop 10 

Slip ring motors 20 
Slow blow fuses 33 
Slow speed time at start 49 
Slow speed time at stop 49 
Slow speed torque 48 
Small motor 20 
Softbrake 51 
Softstart overheated 67 
Spare parts 2 
standard commercial fuses 78 
Standard wiring 10, 33 
Standards 6 

Start command 
Start delay power limits 
Start ramp 1 

Start ramp 2 

Start the motor 
Start time ramp 1 

Start/Stop 
Start/stop combination 
Start/stop /reset from keyboard 
Start/stop -LED 
Starting 
STARTING /OPERATING 
Starts per hour 
Starts per hour limitation 

22 
58 

36 

38 

12 

11 

12, 23 

19 

12 

22 
12 

79 

67 
56 

Step down voltage in stop ramp 2 38 
Step down voltage stop ramp 1 36 
Stop command 22 
Stop ramp 1 36 

INDEX 83 
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Stop ramp time 2 38 
Stop time ramp 1 11 

storage 7 

Supply voltage 32, 74 
switch 2 

Switch the device off 2 

Switch -off procedures 2 

T 

TECHNICAL DATA 74 
Terminal 32 
Terminal clamp 78 
Terminals 32 
Thermal capacity 56 
Thermal protection 55 
Tightening torque 25 
Torque boost active time 43 
Torque boost current limit 43 
Torque booster 43 
Torque control 42 
Trained personnel 2, 10 

Transport 7 
TROUBLESHOOTING 68 
Two speed motor 20 

U 

Under voltage 57, 67 
Unpacking 7 

V 

VIEW OPERATION 63 
Voltage 63 
Voltage unbalance 56, 67 

W 

Weight 74 
Wiring circuit 33 
Wiring example 34 

84 INDEX 
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REPRESENTATION 

ADL Co. 
P.O. Box 47 
12 50 40 MOSCOW 
Russia 
Tel. 00007- 095268 7423 
Fax 00007- 095268 0348 
rouslan @adlserv.aha.ru 

AUTOMATECH Sp.zo.o 
ul. Ry"zowa 84 
PL-02482 OPACZ-KOLONIA 
Poland 
Tel. 0048- 22-723 06 62 
Fax 0048- 22-723 06 06 
b.kolodziejczyk@automatech.it.pl 

Elimko 
8. Cadde 68. Sokak Nr. 16 
06510 Emek -ANKARA 
Turkey 
Tel. 0090 - 312 212 64 50 
Fax 0090 - 312 212 41 43 

Elpro Drive , S. R. 0. 
ul. Miru 3 
CZ 73961 TRINEC 
Tjeckien Republic 
Tel. 00420W 659434661 
Fax 00420W 659325864 
agorgol @elprocz.cz 

Emotron AB 
Box 222 25 
SE -250 24 HELSINGBORG 
Sweden 
Tel. +46 42 169900 
Fax +46 42 169949 
Info @emotron.com 

Emotron Antriebssysteme GmbH 
Goethestrasse 6 
38855 WERNIGERODE 
Germany 
Tel. 0049- 3943 92050 
Fax 0049- 3943 92055 
Info @emotron -as.de 

Emotron B.V. 
P.O. Box 132 
5531 NX BLADEL 
Holland 
Tel. 0031- 497 389222 
Fax 0031- 497 386275 
Info @emotron.nl 

Emotron Drives (UK) Ltd 
Spaces Business Centre 
Radway Green Park 
Alsager 
Cheshire 
CW2 5PR 
Great Britain 
Tel. 0044- 1270 879440 
Fax 0044- 1270 886119 
trevor@emotron.freeserve.co.uk 

Emotron El-Fl SA 
Artbau 229 
ES-08021 BARCELONA 
Spain 
Tel. 0034- 93 209 14 99 
Fax 0034- 93 209 12 45 
emotron @emotron.es 

Emotron Inc 
3440 Granite Circle 
TOLEDO, OH 43617 
USA 
Tel. 001- (419) 841 -7774 
Fax 001- (419) 843 -5816 
paulhackeft@usa-emotron.com 

Emsby 
27 Rodwell Street 
QUE - 4108 ARCHERFIELD 
Australia 
Tel. 0061- 7 3274 2566 
Fax 0061- 7 3274 2387 
dkirkegaard @emsby.com 

Esquire Engineering sdn bad 
13, Jln Jurutera U1/23, Seksyen U1 
Hicom -Glenmarie Industrial Park 
40000 Shah Alam SELANGOR 
Malaysia 
Tel. 0060- 3 519 1958 
Fax 0060- 3 519 1960 
barry_h@tm.net.my 

HEDTEC OY 

P.O.B 110 
SF -00201 HELSINGFORS 
Finland 
Tel. 00358- 9 682881 
Fax 00358- 9 674918 
kaj.nyberg @hedengren.fi 

Ingeniör Ivar Pettersen ASPostboks 
166 
N -3001 DRAM M EN 

Norway 
Tel. 0047- 32 21 21 21 
Fax 0047- 32 21 21 99 
lars.hennum @pettersen.no 

K.K. Ei-F1 

2 -18-4 Hagoromocho 
1900021 Tachakawa 
J- TOKYO 
Japan 
Tel. 0081- 42 528 8820 
Fax 0081- 42 528 8821 
sato.hiroyukl@el-fl.co.jp 

MAS for Eng. & Trad 
From Tahreer St 
12, a-Abee Erna-ma St. 
DOKKI GIZA 
Egypt 
Tel. 0020- 2 3357947 
Fax 0020- 2 3357948 

Mohamad Eid Kari 
Marjeh -square, 
Euphorat st. Dagestani 
Bid. 1st. FI. POB 31203 
DAMASKUS 
Syria 
Tel. 00963 -11 222 3867 
Fax 00963- 11 224 5425 

Pardis International 
Golbarg W. Kerman 
S. Rahmati E. No.202 
TEHERAN 
I ran 
Tel. 0098- 21 7838571 
Fax 0098- 21 7838571 
mehraban @irtp.com 

Saftronics (PTY) LTD 
27 Heronmere Road 
P 0 Box 38045 
2016 BOOYSENS 
South Africa 
Tel. 0027- 11 434 1345 
Fax 0027- 11 434 1359 
rann @pixie.co.za 

TENSON Engineering Ltd 
Room 908, Nan Fung Commercial 
Center 
19 LAM LOK St 
KOWLOON BAY 
Hong Kong 
Tel. +852 2758 0878 
Fax +852 2759 5335 
sammy@tenson.com.hk 

WELLFORD CHILE S.A. 
ENCALA 103645 
Madrid No 1602 - Santiago 
SANTIAGO 
Chile 
Tel. 0056- 2 556 26 55 
Fax 0056- 2 556 35 28 
encala @hotmail.com 

Voltampere s.a. 
2nd klm Lagada- Redina 
GR -57200 THESSALONIKI 
Greece 
Tel. 0030- 394 26188 
Fax 0030- 394 26189 
automation@voltampere.gr 

www.emotron.com 
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MO 

D seriësrl0kÀ MCBi 
3 pole 3 modules 

C - Curve 
_, In (A) 5-10In 

0 5 I DIN& í10305Ç 

1 DIN- T10_301C 

DIN. 10302C 

1 

D - Curve 
10-20In 

6 

10 

16 

20 

25 

32 

40 

50 

63 

DI TY1,.0306C 

DIN -1 103 OC 

DIN= T10316C 

DIP/1710325C 

DINA-10332C 

DIN- T10310D 

DIN-710316D 

DIN -T10320D 

DI - T10325D 

DIN -T1 332D 

IN-T10350 fi 

DIN-110363C 

4 pole 4 modules 
6 

10 

16 

20 

25 

32 

40 

50 

63 

DIN- 10410 

DIN=T10416C 

DIN410432C 

DIN=T. 

Notes: ') D curve Din -T10 MCB's not available in 40 to 63 amp. 
a Available on indent only 

Accessories 
Add on RCD 

Auxiliary/alarm 
Shunt trip 

Padlock bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 
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r-'-Diñ Tí0 sériés 1-ÖkÁ "MCB (cöñt:)` 

7 

Technical data 
Number of protected poles 1 2 3 4 

Width. 0.5 to 63A (mm) 18 36 54 72 

Depth (mm) 68 68 68 68 

Rated voltage (VAC) 240/415 240/415 415 415 

Highest rated current (A) 63 63 63 

Number of switching operations: 

DC @ In 

at 220V, cos = 0.9 

at415V, cos cp=0.9 

Insulation resistance 

63 

4000 4000 4000 4000 

10000 10000 10000 10000 

10000 10000 10000 10000 

(Mi2) > 10° > 10° > 10° >10° 

4 4 4 

35 35 35 

25 25 25 

Dielectric rigidity (kV) 4 

Terminal capacity Line (OFF side) (mm2) 35 

Load (ON side) (mm2) 25 

Voltage drop and energy loss 

In (A) 

0.5 

Voltage 
drop (V) 

3.100 

Energy 
loss (W) 

1.55 

1.700 1.7 

0.900 1.8 

0.500 2 

0.318 1.91 

10 0.140 1.4 

16 0.128 2.05 

20 0.110 2.2 

25 0.092 2.31 

32 0.103 3.28 

40 0.088 3.5 

50 0.090 4.5 

63 0.088 

Use at DC 
At DC the magnetic tripping current is approximately 40% higher than 
at AC, 50 /60Hz. 

Shock resistance 
(In X, Y, Z directions). 20g with shock duration 10ms (minimum 18 

shocks). 

Vibration resistance 
(In X, Y, Z directions). 

3g in frequency range 10 to 55Hz (operating time at least 30 min), 
according to IEC 689 -2 6/90. 

Storage temperature 
From -55 °C to +55 °C. According to VDE 0664 part 1 & 2. 

Operating temperature 
From -25 °C to +55 °C. According to IEC 88 part 2 -1 (duration 96 
hours). 

Use at 400Hz 
At 400Hz the magnetic tripping current is approximately 50% higher 
than at AC 50 /60Hz. 

Internal 
resistance 
(mfg) 

6200 

1700 

450 

125 

53 

14 

8 

5.5 

3.7 

3.2 

2.2 

1.8 

5.56 1.4 

Influence of ambient temperature 
The thermal calibration of Din -T10 MCB's was 
camed out at an ambient temperature of 30 °C 
(IEC 898) Ambient temperatures different from 
30 °C, influence the bi -metal and this results in 
earlier or later thermal tnpping (see curves 
below). 

%In 

140 

120 

100 

so 

so 

%In 

140 

120 

100 

so 

60 
0 10 20 30 40 50 60°C 

IEC 898 (30°C) 

0.56A 

0 10 20 30 40 50 60 *C 

10A 

% In 

140 

120 

100 

80 

so 

% In 

140 

120 

100 

so 

so 

16 -40A 

o 10 20 30 40 50 60°C 

50, 63A 

o 10 20 30 40 50 60 °C 

1P 
nP 
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11 

Magnetic release 
An electromagnet striker ensures instantaneous tnpping in case of 
short circuit IEC 898 describes the following types 

C 

Test current 
5 In 

101n 

Tripping time 
ta) 1s 

t<0 1s 

Applications 
Usual loads such as 

- lighting 
- socket outlets 
- small motors') 

1 

D 10 In 

20 In 

t>0.1 s 

t<0.1 s 

Control and protection of cir- 
cuits having high transient 
inrush currents (large 
motors?) transformers etc). 

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

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

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

Test current 

1 13 In 

1.45 In 

2.55 In 

Tripping time 

t_>1 h (In <_ 63A) 

t?2h (In > 63A) 

t<1h (In 5 63A) 

t<2h (In > 63A) 
1s<t<60s 
(In 5 32A) 
1s < t < 120s 

(In > 32A) 

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

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

Din -T6: from 2 to 6A 
Din -T10: from 0.5 to 6A 
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Miniature circuit breakers 

n- series 10kKM 
D Standard AS 2184 and IEC 947-2. 

D Short circuit breaking capacity - 10000 amps. 

D Current range 80-125 amps 1, 2, 3 and 4 pole. 

D Available with high instantaneous (10-201n). 

D Mounts on CD chassis (27mm pitch). 

D Industrial applications. 

10kA 1 pole 1.5 module 
C - Curve 
5 -10In In (A) 

80 

D - Curve 
10 - 20In 

100 D -T10H11009g- 

D14410Hfabf- 

10kA 2 pole 3 modules 
80 

100 

- 125 

SiN4i0 280C 

DINiti411125D 

ciii4-tleiktost 
11:611thr0T12100C 

bi- 01,12- 25C 

10kA 3 pole 4.5 modules 

10kA 4 pole 6 modules 

-VP 
IDIN-TION 25C 

Accessory 

Terminal cover 

Din-T 10H with terminal cover 

Notes: ') Poles in series. 
The line side is the "or' (bottom side of the MCB). 
Available on indent only. 

Cat. No. 

DIN-T1OfiTq: 
1 

Short circuit capacity 
Icu 10,000 amps Ics 10,000 amps 

In (A) 80-125 

1P 240V AC 
2P 240/415 V AC 
3P 415 VAC 
4P 415 VAC 

Use at DC 
2P1) 4P') 

Short circuit 10000A 10000A 
Max voltage 125V DC 250V DC 

Accessories 

Auxiliary/alarm 
Shunt trip 

Padlock bracket 
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F- 

7Diñ=T1OH -séf és 1'OkA=MCB(córiiñüéd) _ 

Technical data 
Number of protected poles 1 2 3 4 

Width 80 -125A (mm) 27 54 81 108 

Depth (mm) 70 72 80 80 

Rated voltage IEC (V AC) 240/415 240/415 415 415 

Highest rated current (A) 125 125 125 125 

Number of switching operations 

at 230V AC, cosy = 0.9 10000 10000 10000 10000 

Insulation resistance (Mil) >10e >10° >10° >106 

Dielectnc ngidity (kV) 4 4 4 4 

Terminal capacity Line (mm2) 70 70 70 70 

Load (mm2) 70 70 70 70 

Influence of ambient temperature 
The thermal calibration of the Din -T1OH MCBs was carried out at an 
ambient temperature of 40 °C. Ambient temperatures different from 
40 °C influence the bi -metal and this results in earlier or later thermal 
tripping (see curve). 

% In 

140 

120 

100 

80 

60 

IEC 947-2 40'C 

0 10 20 30 40 50 60 °C 

- 

Use at DC 

At DC the magnetic tripping current is approximately 
40% higher than at AC 50 /60Hz. 

Shock resistance (in x,y,z direction) 
20g with shock duration of 10ms (minimum 18 shocks). 
40g with shock duration of 5ms (minimum 18 shocks). 

Vibration resistance (in x, y, z direction) 
3g in frequency range 10 to 55Hz (operating time at 
least 30 mins) according to IEC 689 -2 6/90. 

Storage Storage temperature 
from -55 °C to + 55 °C according to 
IEC 88 Part 2- 1(duration 96 hours). 

Operating temperature 
from -25 °C to +55 °C according to 
VDE 0664 parts 1 and 2. 

Use at 400Hz 
At 400Hz the magnetic tripping current is approximate- 
ly 50% higher than at AC 50 /60Hz. 

Voltage drop and energy loss 
In (A) Voltage Energy Internal 

drop loss resistance 
(V) (W) (mil) 

80 0.075 6.0 0.9 
100 0.075 7.5 0.75 
125 0.076 9.5 0.6 
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Din-MN añdrtilin-T15-séries-MCB trippïñg -characteristics 
IEC 947.2 

Magnetic release 

An electromagnetic plunger ensures instantaneous tripping in case of 
short circuit. 

IEC 947.2 leaves the calibration range of the magnetic release to the 
manufactures discretion. NHP Din -T MCBs offer an instantaneous 
magnetic tripping range between 5 and 10 In. Also a select range of 
Din -T10H MCBs are stocked with 10-20 In range. 

t (s) 

360 

120 

60 

1 

0,1 

Thermal release 
The release in initiated by a bimetal strip in case 
of overload. IEC 947.2 defines the range of 
release for two special overload values. 
Reference ambient temperature is 40 "C. 

Test current 

1.05 In 

Tripping time 

t1h (In_ <63A) 

t?2h (In >63A) 

1.30 In t<1h (In<_63A) 

t<2h (In>63A) 

C 

r 

D 

1 5 10 20 

1,05 

130 

xIn 
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Miniature circuit breakers 
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INIrINI i ëááá ääá nä n 

1 

i "t 
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Miniature circuit breakers-andluse faUlt current lift-titers co-ordinatión chart- 
For fault current levels up to 50I(A at 415V 

Circuit breaker 
Type 

RCB 

Tembreak MCCB's 

s. 

Maximum fuse - amp 
Rating amps Min. fuse amps ') BS 88 DIN 

60 60 

5 63 00 

2 

40-50 00 00 

63- 

10 50 60 160 

16-20 63 200 200 

60 60 

-63 60 

0.5-6 20 200 00 

10 25 200 200 

16 200 00 

20%2 §3 200 00 -...a.. _ 
40-63 100 200 

125 

160 00 

200- 200 

50 250' 

00 

50 

') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A - 0.62 x 105, 200A - 1.2 x 105, 250A- 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Bovara-Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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'li L, 4 

'pr-Tem realtMCCB's-and-Safe-T/Din--T MCB's - Selectivity and Cascade 
3. 

tables at 415V 
Guide 

- I 

Selectivity Cascade 

Downstream 
MCB 

Upstream MCCB 
XS400SE 

XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 

kA (rms) 18 30 50 35 50 35 50 

Dim:012.45 . ' ' , 2 5 : - 
Din T6 (32-63A) 6 -_$ ; 'Wm - 20/25 '--- 20/25 6 - 2 6 '. . 

'',. Din 110 (0.5-25A.e -411-.- 
N .^..t it,i.iriprvr 

,., , f:I.'4,' e Vork.41 ... .. ''.?'"e, ' "4 i 

- 25/25 25/25 ' 25/25, - 

- --- 'M .. ' - r :;-.4. r i 
',-- ---..z.2S/25, 7 2 `- .. ' 25/25. 

bin-Tb O (3.163N 
ISRP131C 1.0425A) ''''' 

- 18/1V 20/25 20/25 25/25 

50,:::- , - :,4.:y e..4.._ ' .1" 

1 -,irreyfi, 1874-1 20/25 ',. i'' '26/25 -7 25/25 CIAO.Alf t3241::, 
iiiii4i0H;(80.112.5A) :,t- 

1 '''_ 
, iv-.,. ,4110, :1 -.'2,,,,t%-i, =,- ..1 4 ' *1- 

1, .. 

..'' -'i51 '" i5f4'574-- '-'.- 

Ji 

*45:1503' Pin 415 , (004) ; .. 

...1,..."r 

: 25 
j:i::s 1"-16:(21,7 .....; ' 

25.66'-*V7;40/60 ' ' '.5/ .45' 

JO-, "1S(20A '% I.,, ,,,,* Wo 'tz' W*.. -, 'M. MV, :07,:g-, '.,;1... 

'' ;5 /607:fq116/5-0 

-- er'k f;;'¡,';..-' '- 
). 

SO 

35/50 61iii..!ff15 (32A) 
17. 

Ati445:(497:83A 
' ' 

' 

j:545 1k: Iz18t*',:2ei36:!:t;361661-711,;**3 
4* 

4*1 
, .,.,..ft.t. ..., ,4 

-.4,--,?:. ,},11 6:5? 3110 ig..144.010 s. 

.} ''.41. ' 3/10 '1?'': ' 10 ;Vat' 'P.t. ::: ''' 

404420:04- 7 

sittEkiO4-g0'.., "W% 
Note: ') Dependant on the number of poles. Refer to NHP. 
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Mótór circúit äppÌicátiöñ täblé för'DÓL-stárting` 
General applications 
High fault range 

Motor Approx. Din -T 
rating FLC C & D 

(kW) (amps) Curve Safe -T 

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

6,. 

25 

1 

1 

50°,750 

t5 

200 

5 r 

80 

712W): ` M 1U 

_5¡ t_ 
W - - :Y - 

25(r4T 

z 

LGy`Y.i 

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

') 80, 100 and 125 amp refers to Din -T10H type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic -only TemBreak MCCB. Refer NHP. 
Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din -T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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( TERASAKI 

Motó circuit applic tion tablelor reduced voltage starti g 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
Motor Approx. Din -T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 

(kW) (amps) Curve Safe -T TL100NJ') XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

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

If co- ordination to IEC 947 -4 -1 is required refer to Type 1 and 2 co- ordination tables, contact NHP. 

Din -T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 

ti 
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ii' 

ótóß circúit app tiöñ tablé for DÖL°F1RÉ PUMP stiffing d ÿ 
Breaker type and current rating (A) 

XS125CJ XS400SE XH630SE 
Motor Approx. Din-T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ T1100F XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe-T XM3OPB TL100NJ 2) TL100C XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

`Di 

03'5:lÓ' 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din -T1OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) TL100NJ up to 100A only. 
Din -T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock refer NHP. 
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D5 Control and signalling units 22.5mm 
Dimensions (mm) 

Refer-Cátaldgué SD5 =? >_ 

Dimensions (mm) 

Planning example for panel (hole distances) 
preferred Drill alternate 

3.2 e 3.2 

No notch alternate 
>- 

X 

Panel thickness range 1...6 mm 
Maximum panel thickness reduced when 
optional legend plate holders are used 

Front element Legend plate carrier used X Y 

Pushbutton Any 30 50 

Mushroom operators 40 mm Any 40 50 

Mushroom operators 60 mm Any 60 60 

Selector jog Any 48 50 

Any 60 mm diameter 60 60 

Any 90 mm diameter 90 90 

Standard momentary pushbutton Illuminated momentary pushbutton Standard and illuminated 

flush (eg. D5P -F1) flush (eg. 135P -LF3) momentary pushbutton extended 
(eg. D5P-E1 & D5P -LE3) 

Standard momentary pushbutton 
guarded (eg. D5P -G1) 

Standard maintained pushbutton 
flush (eg. D5P -FAI) 

Illuminated momentary pushbutton Standard reset operator 
guarded (eg. D5S -LG3) (eg. D5P -R607W with D5- ATR...) 

14.5 

Illuminated maintained pushbutton Pilot light 
flush (eg. D5P -LFA3) 

min. 34 
max. 159 

standard (eg. D5P -P3) 
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Refer- Càtalogúé SD5 
s 

Control and indicating units D5 

General technical information 

Front elements 
Degree of protection 
according to IEC 529, DIN 40 050 
Pushbuttons, Mushroom operators, 
Selector switch operators 
Potentiometer operator 
Multi- functon operators without sealing cap 
Muth - function operators with sealing cap 
Joy sticks and wobble sticks 

Mechanical design life 
Pushbuttons 
Momentary mushroom operators, 
Selector jog, Selector switches 
Special mushroom operators 
Multi- function operators 
Joysticks 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak -peak) 

Shock 
1/2 sine wave (no damage) 

Temperature range 
Storage 
Operating 

Humidity 

Plastic operators (D5P /S) 

IP 66 (NEMA Type 4/4X/13) 
IP 65 
IP 40 
IP 66 
IP 66 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 

max. 10 G 

100G, 11 ms 

-25 °C... +55 °C max. 70 °C /24h 
-25 °C... +55 °C 

50 %...95 % RH from 25 °C...60 °C 

Metal operators (D5M /B) 

all IP 66 (NEMA Type 4/13) 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 
100 000 Cycles (in each direction) 

max. 10 G 

100G, 11 ms 

-25 °C... +55 °C max. 70 °C /24h 
-25 °C... +55 °C 

50 %...95 % RH from 25 °C...60 °C 

Back of panel components 3- Across style 
Standard contact block ratings NEMA A600,Q600 

600 V AC 
AC 15, DC 13 to IEC 947 -5 

Low Voltage contact 
block ratings 

Thermal current 

Insulation category 

Terminal marking 

Terminals 

Short circuit protection 

Electrical shock protection 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak -peak) 

17...24 VUC, 5 mA 

10 A max. continuous current 
without enclosure (40 °C) 
6 A with enclosure (60 °C) 

Group C , 500 V to VDE 0110 
600 V UL, CSA 

Conforming to CENELEC EN 50013 

0.75...2.5 mm2 

Min. 1 x #18...12 AWG 
Max. 2 x #14 AWG or 1 x #12AWG 

10 A slow (DT,gl) 

IP 2X (touch protection) 

max. 10 G max. 6 h 

Shock 
1/2 sine wave (no damage) 

Contact block 
mechanical design 

Temperature range 
Storage 
Operating 

Humidity 

Approvals 

3- Across style 

100G, 11 ms 

5 000 000 Cycles 

-25 °C... +55 °C max. 70 °C /24h 
-5 °C... +55 °C 

40 °C /95 %RH/ 56 days 
23 °C, 83 % / 40 °C, 93 % 20 cycles 

UL Listed / CSA Certified 
SEV, CEBEC, DEMKO, NEMKO, 
SEMKO, Seti, Germanischer Lloyd, 
Bureau Veritas, Maritime Register 
of shipping, Lloyds register of 
shipping 

Standard conformity IEC 204 -1, 337;SEV 1005, 1093; 
VDE 0113, 0660 part 201; 
BS 4794; CEE 24; UL 486E 
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D5 Control and signalling units 22.5mm 
Illuminated pushbuttons 

üRefer-CàtalógueSD54= ^' r` "° 

06 

04 

01 

Individual part 

07 

10 

m 

02 

07 

01 

colour Green 

caps') Red 

Yellow 

Blue 

Clear 

Diffuser blank 

Legend diffuser 

Clear plastic front ring 

(for flush illuminated 

operators) 

Guarded plastic front ring 

(for guarded illuminated 

operators) 

Flush illuminated plastic 

operator - Standard 

Latched 

Flush illuminated plastic 

operator with metal front 

ring - Standard 

Latched 

Coupling plate 

Contact blocks - 1 N/O (Green) 
-"sr- 1 N/C (Red) - 1 N/O E.M. - 1 N/C L.B. 

03 

f 

10 

o 

w 

Cat. No. 

07 

1051 

m 

w. 
O Individual parts 

Individual part Cat. No. 

m 

r(UTtil 

Lamp elements 

with diode and 

resistor 230/240 V AC 

Lamp elements with central 

lamp test 

with diode and 

resistor 230/240 V AC 

14 Transformer block 

50/60 Hz for mounting 

on lamp elements 

Primary Secondary 

110...240V 6V 1.2 VA 

220...240V 6V 1.2 VA D5-3TS, 

380...415V 6V 1.2VA 

440...480V 6V 1.2VA 

220...240 V 24 V 1.2 VA 

® Transformer 50/60 Hz 

with BA9s lamp holder 

Primary Secondary 

110...120V 6V 1.2 VA 

220...240V 6V 1.2VA 

220...240 V 24 V 1.2 VA 

400V 24V 1.2VA 

D' ' X10E 

Notes: The D5 pushbutton series Is also available with metal 
body D5M -... 
') Additional legend colour caps. 

Incandescent lamps 

1.2 W 6, 12, 24, 36, 48, 60 V 

2 W 12, 24, 36, 48, 60 V 

2.4 W (long life) 

2.6 W 

16 Neon lamps 

110 V...127 V clear 

220 V...240 V clear 

=CN3 110V 
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D5 Control and signalling units 22.5mm 
Technical information 

ÿ- Refer -Catalogs e- SD5` = ° -- 

Contact blocks (colour coded) 

D5-3X D5-3BX 
for front mounting for base mounting 

Versions 

Front mounting 

-01 -10 -L01 -E10 

.1 2 .3 .4 .5 .6 .7 .8 

Snap -on on latch 

2 contact levels 
up to 3 contact blocks per contact level 

Base mounting 

-01 -10 

O Front or base mounting 

O Small overall depth 

O Simple snap-on contacts 

O Easy to wire 

O Self -cleaning contacts 

O N/O - Green 

O N/C - Red 

O Low voltage - Blue 

Technical information, continued 

Rated operating current Ie 

24 V 48 V 110 V 220 V 230/240 V 

AC-1 
AC-15 

10A 10 A 
8A 8A 6A 3A 3A 

-E10 

AC-1 
AC-15 

380 V 400 V 415 V 500 V 690 V 

2.5A 2A 2.2A 1.5A 0.75A 

Rated operating current le continued 

DC-13 

.1 .2 .3 .4 .5 .6 .7 .8 
Snap onto the inside of the enclosure base or onto a hat rail, 
or secure with two screwed fixing straps 
3 contact blocks in one contact level possible 

Possibilities to combine (Front mounting) 

There are maximum 6 contact blocks to be combined 

Technical information 

Rated thermal current 'th 
without enclosure (ambient 40 °C) 
with enclosure (ambient 60 °C) 

10 A 
6A 

Rated operating voltage Ue 690 V AC 

24 V 48 V 110 V 125 V 220 V 

-01, -10 3A 1.5A 0.2A 0.6A 0.1A 
-01, -E10 1.3A 0.4A 0.13A 0.13A 65mA 

DC-13 250 V 400 V 440 V 500 V 600 V 

-01,-10 0.3 A 0.2 A 0.04 A 0.15 A 0.13 A 
-01,-E10 65mA 26mA 26mA 

Short-circuit withstand 
without welding 

Switching rate 

Fuse rating 
permissible rated current 

Electrical life 

AC -11 

fast (D, gF) 
slow (DT, gG) 

10 A slow (DT, gG) 

6000 operations/hour 

16 A 
10A 

0.1A 1A 2A 3A 

millions of operations 10 3 1 0.5 

Contact duty electronic circuit (H -type- bridges) 
positive opening © for: D5 -3X01 

D5 -36X01 
Contact travel 
D5-... 

800 E -... 

-3X10 -3X01 
36X10 -3BX01 3X01L 

3.3 5.7 1.05 5.7 3.1 5.7 

I 1.1111 1.1 I ilni 
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 

mm mm mm 

3BX01L 3X10E ' -3BX10E ' 

3.1 5.7 1.1 5.7 1.1 5.7 

1:".1.111 
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 

mm mm -y mm - 
' in preparation 

Terminal marking 

Terminals 

i 
open 

dosed 

according to DIN EN 50 013 

0.75...2.5 mm2 18...12 AWG 
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-Refer CatalogueSD5''` -- - "- 

4 Lamp elements 

D5-3D0, 
D5-3R . 

D5-3DB0, 
D5-3RB 

szt 

D5-3DDO 
D5-3RDD. 

' 

05-3D0, D5-3R... D5-3DBO, D5-3RB... 

X1 X2 X1 -14-1=1-03)-x2 

Standard element 
Operating voltage max. 250 V 

D53DD0 

With series diode and resistor 
220 V AC or 240 V AC supply. 
Use incandescent lamp 130 V/ 2.4 W 

D5-3RDD... 

X1 X1 

X5 

With central lamp test 
Operating voltage max. 250 V 

Technical information 

X5 

With central lamp test 
With series diode and resistor 
220 V AC or 240 V AC supply. 
Use incandescent lamp 130 V/ 2.4 W 

Lamp socket 

Lamp ratings max. 

Terminal marking 

Terminals 

Transformers 

D5-3TS... 

X1 rL X2 

BA 9s 

2 W (2.6 W for Pilot lights) 

according to DIN EN 50 013 

0.75...2.5 mm2 

D5 -3T... (without clear lamp) 

X1 r11- X2 

Technical information 

Performance 

Terminal marking 

Terminals 

Lamp socket 

max. 1.2 VA, 50 / 60 Hz 

according to DIN EN 50 013 

0.75...2.5 mm2 

BA 9s 

O Front or base mounting 

O Small overall depth 

O Easy to wire 

O Self -leaning contacts 

Possibilities to combine 

D5 -3D0, D5-3R are to be combined with maximum 4 contact 
blocks or 2 contad blocks and one transformer. 

D5 -3DDO, D5- 3RDD... are to be combined with 
maximum 2 contact blocks 

Central lamp test 

L1 

S1 

Variants 

Primary voltage (V] Secondary voltage (VJ 

110...120 6 
220...240 6 

380...415 6 

440...480 6 

220...240 24 

Possibilities to combine 

Transformers D5- 3TS... may be combined with one lamp holder 
D5-3D0 or D5 -3R.. and maximum 2 contact blocks. 
Transformers D5 -3T... can't be combined. 
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D5 Control and signalling units 22.5mm 
Dimensions (mm) 

EMERGENCY STOP operator 
a 30 mm 
(Type D5P -MTS34 & D5P-MKR34) 

A 
i 

c 

B C 

A OFF ON Ronis 

30 41 36 27 

EMERGENCY STOP ring 
60 mm 

(Type D5 -15Y) 

EMERGENCY STOP operator 
40 mm 

(Type D5P -MTS44 & D5P- MKR44) 

B C 

A OFF ON Ronis 

40 41 36 27 

EMERGENCY STOP ring 
090 mm 
(Type D5 -16Y) 

EMERGENCY STOP operator 
o 60 mm 
(Type D5P -MTS64 & D5P- MKR64) 

B C 

A OFF ON Ronis 

30 41 36 27 
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D5 Control and signalling units 22.5mm 
Dimensions (mm) 

Standard momentary mushroom 
operator 40 mm and 60 mm 

(eg. D5P-M2 & 
D5P -MJ2) 

Illihil: 

Standard momentary mushroom 
operator push -pull /twist to release 
40 mm and 60 mm (eg. D5P -MT2 & 

D5P -MJT2) 

Standard momentary mushroom 
operator push -pull 
40 mm and 60 mm (eg. D5S -MP22 & 

D5S- MJP22) 

a b"out' b"in' 

40 27 
60 27 

22.8 
22.8 

Illuminated momentary mushroom 
operator 40 mm and 60 mm 
(eg. D5S -LM3 & D5S -LMJ3) 

a b "out" b "in" a b "our b in 

40 27 22.8 
60 27 22.8 

40 37.9 32.9 
60 37.9 32.9 

a b "out' b 

40 37.9 33.2 
60 37.9 33.2 
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D5 Control and signalling units 22.5mm 
Dimensions (mm) 

Locking attachment 
for mushroom operator o 40mm 
(Type 135 -AMLI) 

,piii1E!rik 
' Si" 

-C=11:= -h - 1. 

Protective ring 

for push -pull mushroom operator a 40mm 

(Type D5 -AMRG) 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 296 of 378



D5 Control and signalling units 22.5mm 
Technical information 

ReferLLCatalóg ie SDS 

Contact blocks (colour coded) 

D5-3X... D5-3BX... 
for front mounting for base mounting 

Versions 

O Front or base mounting 

O Small overall depth 

O Simple snap -on contacts 
O Easy to wire 
O Self -cleaning contacts 
O WO - Green 

O WC - Red 

O Low voltage - Blue 

Technical information, continued 

Front mounting Rated operating current le 

-01 -10 -L01 -E10 

1 .2 .3 .4 .5 .6 .7 .8 

Snap -on on latch 
2 contact levels 
up to 3 contact blocks per contact level 

Base mounting 

AC-1 
AC-15 

48V 110V 220V230/240V 

10A 10A 
8A 8A 6A 3A 3A 

AC-1 
AC-15 

380V 400V 415V 500V 690V 

2.5 A 2 A 2.2 A 1.5 A 0.75 A 

Rated operating current Ie continued 

DC-13 24 V 48 V 110 V 125 V 220 V 
-01 -10 -L01 -E10 

.1 .2 .3 .4 .5 .6 .7 .8 

Snap onto the inside of the enclosure base or onto a hat rail, 

or secure with two screwed fixing straps 
3 contact blocks in one contact level possible 

Possibilities to combine (Front mounting) 

There are maximum 6 contact blocks to be combined 

Technical information 

Rated thermal current Ith 
without enclosure (ambient 40 °C) 
with enclosure (ambient 60 °C) 

10 A 
6A 

Rated operating voltage Ue 690 V AC 

-01, -10 3A 1.5A 0.2A 0.6A 0.1A 
-01, -E10 1.3A 0.4A 0.13A 0.13A 65mA 

DC-13 250 V 400 V 440 V 500 V 600 V 

-01,-10 0.3A 0.2A 0.04A 0.15A 0.13A 
-01,-E10 65mA 26mA 26 mA 

Short- circuit withstand 
without welding 

Switching rate 

Fuse rating 
permissible rated current 

Electrical life 

AC-11 

fast (D, gF) 
slow (DT, gG) 

10 A slow (DT, gG) 

6000 operations/hour 

16A 
10A 

0.1A 1A 2A 3A 

millions of operations 10 3 1 0.5 

Contact duty electronic circuit (H -type- bridges) 
positive opening © for: D5 -3X01 

D5 -3BX01 
Contact travel 
D5-... 

800 E -... 

-3X10 -3X01 
-3BX10 -3BX01 -3X01L 

3.3 5.7 1.05 5.7 3.1 5.7 I 
0 1 2 34 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 

mm mm mm 

-3BX01L -3X10E -3BX10E 

3.1 5.7 1.1 5.7 1.1 5.7 

FIREFFIl FINPIPP 
O 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 

mm mm mm 
* in preparation 

Terminal marking 

Terminals 

1=1 
open 

closed 

according to DIN EN 50 013 

0.75...2.5 mm2 18...12 AWG 
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_, =Refer Catalogué SDS 

Control and indicating units D5 

- 

General technical information 

. 

Front elements 
Degree of protection 
according to IEC 529, DIN 40 050 
Pushbuttons, Mushroom operators, 
Selector switch operators 
Potentiometer operator 
Multi - function operators without sealing cap 
Mutt- function operators wrth sealing cap 

Joy sticks and wobble sticks 

Mechanical design life 
Pushbuttons 
Momentary mushroom operators, 
Selector jog, Selector switches 
Special mushroom operators 
Multi- function operators 
Joysticks 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak -peak) 

Shock 
1/2 sine wave (no damage) 

Temperature range 
Storage 
Operating 

Humidity 

Plastic operators (D5P /S) 

IP 66 (NEMA Type 4/4X/13) 
IP 65 
IP 40 
IP 66 
IP 66 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 

max. 10 G 

100G, 11 ms 

-25 °C... +55 °C max. 70 °C/24h 
-25 °C... +55 °C 

50 %...95 % RH from 25 °C...60 °C 

Metal operators (D5M /B) 

all IP 66 (NEMA Type 4/13) 

10 000 000 Cycles 

500 000 Cycles 
100 000 Cycles 
3 000 000 Cycles 
100 000 Cycles (in each direction) 

max. 10 G 

100G, 11 ms 

-25 °C... +55 °C max. 70 °C/24h 
-25 °C... +55 °C 

50 %...95 % RH from 25 °C...60 °C 

Back of panel components 3- Across style 
Standard contact block ratings NEMA A600,Q600 

600 V AC 
AC 15, DC 13 to IEC 947 -5 

Low Voltage contact 
block ratings 

Thermal current 

Insulation category 

Terminal marking 

Terminals 

Short circuit protection 

Electrical shock protection 

Vibration (assembled to panel) 
Frequencies 10...2000 Hz 
Displacement 1.52 mm (peak -peak) 

17...24VUC,5mA 

10 A max. continuous current 
without enclosure (40 °C) 
6 A with enclosure (60 °C) 

Group C , 500 V to VDE 0110 
600V UL, CSA 

Conforming to CENELEC EN 50013 

0.75...2.5 mm2 

Min. 1 x #18...12 AWG 
Max. 2 x #14 AWG or 1 x #12AWG 

10 A slow (DT,gI) 

IP 2X (touch protection) 

max. 10 G max. 6 h 

Shock 
1/2 sine wave (no damage) 

Contact block 
mechanical design 

Temperature range 
Storage 
Operating 

Humidity 

Approvals 

Standard conformity 

3- Across style 

100G, 11 ms 

5 000 000 Cycles 

-25 °C... +55 °C max. 70 °C/24h 
-5 °C... +55 °C 

40 °C / 95 % RH / 56 days 
23 °C, 83 % / 40 °C, 93 % 20 cycles 

UL Listed / CSA Certified 
SEV, CEBEC, DEMKO, NEMKO, 
SEMKO, Seti, Germanischer Lloyd, 
Bureau Veritas, Maritime Register 
of shipping, Lloyds register of 
shipping 

IEC 204 -1, 337;SEV 1005, 1093; 
VDE 0113, 0660 part 201; 
BS 4794; CEE 24; UL 486E 
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Refer Catalogue SD5 

Complete enclosures for surface mounting 

Enclosures for surface mounting 
plastic or aluminium 

= Positions 

'- 
E 

D 

C 

B 

A 

Ordering example 
Plastic enclosure for surf. mounting 
with 5 controls 

Pos. E: Pilot light D5P -P5 

Pos. D: Pushbutton D5S -F306 W 

Pos. C: Pushbutton D5S -F405 W 

Pos. B: 

Key operated selector switch D5P -KN2R1 

Pos A: Blanking plug D5 -N8 Series B 

Back of panel components 
for surface mounting 

Order legend plates separately, 

-. -. 
.. . - . . 

Order form for copying 
Ordenng information for special enclosures for surface mounting 

Customer 

Onginator 

Date 

Design 

., 

No. No. of flush surface horizont. vertical top bottom 
holes mount. mount. 

Enclosure for surface mounting 

Plastic 

Aluminium 

Cable gland 

Plastic 

Metal 

Blanking plug 

plastic 

Position of holes 
E 

Order No. 

D 

C 

B 

A 

Design No. No. of flush surface horizont. vertical top bottom 
holes mount. mount. 

Enclosure for surface mounting 

Plastic 

Aluminium ® EN El 

Cable gland 

Plastic 

Metal 

Blanking plug 

plastic 

Position of holes Order No. 

E D5P -P5 

D D5S -F306W 

C D5S -F405W 
B D5P -KN2R1 

A D5-N8 Series B 

No: 03002 Issue: 9/97 
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..CIRCIIIT- . 

,àBRF1tRER 

." CÓNTROL 

. SWITCH 

` -r. 
pec.ál Switçñ ,z __. 

_ 

7A105.4 CA10B. : . _. . cá2ò 
.. 

CA206 . . . 

C26' 
CAD11 

CADIZ 

-CONTROL 

x= ANDj;. 

INDICATOR 

;SWITCH . - 

Stand_ &d :Switch 

11190: 

'.: AO.. -®®1i211®11111116@ 
-'4. ©®®®EIEI®SIVIl® 

i,_:`[E.` ' ®IIle 
:zsE9;tï? c.Eft?®.ex7®®®07® b7EJ®fAi®NM® 

, CA1ÖR:; 

_CA20B.' 
:.C26 

, 

CONTROL - ti_. 
, SWITCH;,': , x_., .. . 

StóPz Stárt ' 

fSZtilR.t *- X 

.. -.. 
SWITCH 

. 

Mömëïïtáry 

Piisitiiiñ ` 

CÁIÓ. 

CAIÒB 

CG8`'; 
CÄ2O 

CA20B 

'C26 

.: CADL1' 

CAD12 

MANY OTHER STANDARD'OR SPECIAL CHANGE -OVER AND BYPASS SWITCHES:'AVAILAB 
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f-S TAN DARD' Slit( 
:Ä316=600 ' 

' 'STANDARD SWITCH: 

STANDARD SWITCH. 

'A330 =600 

CA:1t 

CGB; 

CAW., ,° 

C26 

C32, 

: C42 ' ' 

CAD11 

':CAD12' 

CA4 

CGC 

CAW,'_ ,. 
CA1QB:;; :.., 
CGBr; 

CA2q, 
00013 

C26' 

C32.' 
CAD11 

CAD12 

CHANGEOVER 

SWITCHES 

vjith óff : 

CA4 C125 . 

CG4 C31í;::' 

CA10 . .L4ÖtÍ.'! 

CAI OB ,. .. 1600 

: CG8', »CADI 1 
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C26 : 
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'CM 

:. , 

_CHAN6f;OVER 

SWITCHÉS 

Withóút Off - 

A22D,- 
A223 
A222-' 
A223 

1211i®11©®1:11N 
INE1111111®®01111211111113 

A" series diagrams on application 

1 'MANY OTHER STANDARD OR:SPEC`I1 

7 

CA4 C125, 
CG4 C315 

: CA10 L400 
:CA 10B . [600'.- 
CG8 'CAD 11 

CA20 ; .' : CAD12. 

-CA20B 

C26 

C32 

C42' 

C80 

'ITCHES AVAÍLABLE ; ;. 
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A 232 
:5 step, 3 st. ., . 

4 
qo;o ,Og 

SINGLE POLE WITH OFF 

A 246 
8 step 4st. 

- A 247 A 248 049 i . 

"9 'step,''5'st: 10" step 5 st. r 11 step, 6 st: ". 

Numerous Multi = Pole; Multi-Step ::switches readily available. 
Selector switches can be. assembled to,súit your standard.or special circuit requirements: 
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APPLICATION SWITCH DEVELOPMENT - WIRING DIAGRAM ORDERING DETAILS 

M® ;` MUM 

11/62®®E1111 
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Miniature control relays 
Plug -in or solder 

;Catalogúé,F 

® finder® 

Tpodr 
i.eá- -ice 

054 

® finders 

_ 

New LED version 

® finder' 

New LED version 

Cat. No 2 50 - X32 70' , 34 0 50 V 

Description Miniature control relay 
Plug -in or solder 
connection. 

Miniature control relay. 

Plug -in or solder 
connection. 

Contact Data 
Number & type 
Switching current/voltage 
Max. voltage 
Dielectric strength 
(to frame) 

2 C/O 
10 amp 250 V (AC 1) 

380 V AC 
1.5 kV 

Gold flashed contacts on 

request. 

4 C/O 
5 amp 250 V (AC 1) 

250 V AC 
1.5 kV 
Gold flashed contacts 
available on request. 

Coil data: 
Supply 

AC 
DC 

Resistance (ohms) 
AC 
DC 

Current (mA) 
AC 
DC 

Power 

Tolerance 

6, 12, 24, 32, 48, 110, 240 
6, 12, 24, 32, 48, 110 
060 & 230 AC 

0125 V DC 

12, 50,190, -, 770, 3940, 19100 

40,160, 640, -, 2560, 13440 

233, 117, 58, -, 29, 13, 6 

150, 75, 38, -, 8, - 

1.4 VA AC, 0.9 W DC 

-20 % to + 10 % 

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

060 AC & DC, 230 AC 

12.2, 50,190, -, 770, 3940, 

19100 

40, 160, 640, -, 2560, 13440 

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

1.4 VA AC, 0.9 W DC 

-20 % to +10 % 

Dimensions 
(H x W x Projection 
mm max.) 

55.32 20.6 x 27.5 x 33.5 55.34 20.6 x 27.5 x 33.5 

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

Small dimensions, power 

switching. Press- to-test button 

with LED and diode. 

Connection diagram 
s+ a< For 

positive f + supply, pin 
14 positive 

9 

I 

i 
it il¡ i i¡ Fo Dy C i J 

r 

pin 14 
positive w 

( -) 13 112 14 ( +) 

Bases 94.02, 94.82, 94.72, 94.12, 
94.34. 

94.04, 94.74, DIN rail 
94.14, PCB mount 
94.34, Rear connect 

Note:') DC supply version 
also available 
without LED. 

Specify Cat. No. 55.34.0040. 
2) DC supply version 

also available 
without LED. 

Specify Cat. No. 56.32. 
Available on indent 
only. 

a 
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'IeD finder: 

- - - 

- 

GEN!ERAL PuRPOSE 
' RÈL-- S 

L 

i 

Contact and switching cuirent at 
- - 

1800 operations per hotw 

Number of CIO 2 4') _ - - - 

Nominal rate at 

1 Technióa data 
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111 
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For adjcent contacts; 250V max. 

Lf 
- - - - Options - - 

Availab e in 12V DC and 240V At only 
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AC contactors 
3 pole open type with AC coil 

Refer catalogue CA-6,--212, SACS 

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

...V AC to Catalogue No. Eg - CA 7 -9 -10 -240 V AC 2) 

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

Contactor CA 7-9 

AC 3 AC 3 AC 1 °) AC 1 °) Auxiliary contacts 
400/415 V 400/415 V Amps Amps standard 
kW') Amps') 40 'C 60 'C N/O N/C 

4 9 0 

Cat. No. 2) 

1 

Contactor CA 7 -72 

5.5 

7.5 16 32 32 1 0 9 

0 1 9 

11 23 32 32 1 0 9 

0 1 9 

15 30 50 45 0 0 8 -30-00 

18.5 37 50 45 0 0 8 7 7 -V C 

22 
,_ - 30 60 100 100 0 0 8 A =00..: 

37 72 100 100 0 0 8 'P A: -:72 

45 85 100 100 0 0 8 A 
Contactor CA 6-105-El 55 (45) 95 (33) 160 135 1 1 8 7 i4 685 Y' 

Contactor CA 6- 170-Eí 
185 (163) 320 (115) 450 

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

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

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

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

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

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

150 (133) 258 (95) 350 

250 (225) 425 (160) 500 

220 (220) 370 (155) 500 

265 (280) 450 (200) 600 

325 (355) 550 (250) 780 

430 (500) 700 (340) 1000 850 

520(550) 860(380) 1100 930 

Contactor CA 6- 250-El 
600 

Contactor CA 6 -420 -El 

2 2 8 

1000 1200 1020 1 1 8 

700 1150 1350 1150 1 1 8 1200 

Notes: ') 1000 volt ratings ( ). 

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

3) All CA 7 coils can be reversed for line or load side coil terminals as required. Both versions are 
held in NHP stock for convenience. 

`) Electronically controlled mechanism (ECM) with interface suffix (El). 
5) 55 'C enclosed. 
°) Contact NHP for recommended cable size. 

240/415 V rated coils are suitable for use on 230/400 V in accordance with AS 60038 : 2000. 
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r aRefercátaloguéSACS`= 

x 

The highest switching capacity 
in the smallest space 

I 45mm 
)11,I 

45mm I 
Compact without compromise 
Compact without compromise is the best way to describe 
the CA 7 range of contactors and motor protection relays 
from Sprecher + Schuh. In spite of the new compact 
dimensions, the CA 7 range features high breaking capacity 
and extraordinary flexibility. Up to 18.5 kW the contactors 
are only 45 mm wide and even the largest 45 kW frame is 
only 72 mm wide. The CA 7 contactors are the main 
component in the new Advanced Control System (ACS). 

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

O Front mounting 

Irri O Side mounting left 

O Side mounting right 

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

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

< 

AIM 

54 mm »1 

raiblIZOMM 

It 72mm I 
Motor switching 

CA 7-9 4 kW 

CA 7-12 5 5 kW 

rating AC 3 @ 400/415 V 

9A 
12A 

45 mm 
CA 7-16 7 5 kW 16A 
CA 7-23 11 kW 23 A 

CA 7-30 15 kW 30 A 
45 mm 

CA 7-37 18.5 kW 37 A 

CA 7-43 22 kW ® 43 A 54 mm 

CA 7-60 30 kW 60 A 
CA 7-72 37 kW 72 mm 72 A 
CA 7-85 45 kW 85 A 

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

O On and off delay pneumatic timers 

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

O Coil mounted 24 V DC interface 

O Coil mounted RC and varistor suppressor modules 

O Mechanical latch 

O Mechanical interlock 

O Mechanical interlock with integrated N/C interlock 
contacts 

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

O Large choice of front and side mounting auxiliary 
contacts 
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ACS contactors CA 7 
4 -45kW 

Refer catalogue SACS 

Innovation and ease of use provide solutions for your 
control systems 

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

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

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

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

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

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

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

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

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

Standard thermal 
overloads type CT 7 
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;;Référ7Cátalogue C-CO ~ 
Automatic Type '2' co- ordination') with 
no- oversizing of contactors 

DOL starting 
50/65 kA @ 400/415 V 

Motor Approx. Sprecher + Setting 
size amps @ Schuh range 
kW 400/415 V circuit breaker amps 

Magnetic 
amps 

\ 
t' 
' 

Sprecher + Schuh 
contactor AC-3 

amps 

0.18 0.60 KT 7 -25S 0.40 - 0.63 8.2 CA 7-9 9 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The contactor or the starter must be suitable for further use 

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

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

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

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

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

Note: 1) What is meant by Automatic Type 7 co- ordination? 
The high speed operation of the new KT 7 motor protection circuit breakers means that 
contactors need not be oversized to achieve type '2' co- ordination. Simply select the 
normal AC 3 rated contactor and the corresponding KT 7 circuit breaker and type '2' 
co-ordination is assured. 

240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000 
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Short circuit co- ordination 
( TERASA! Type `1' with circuit breakers or fuses 

Refer Catalogue C-CO 

MCCB or fuse DOL starting 
50/65 kA @ 400/415 V to AS 3947.4.1 

Motor 
size kW 

Approx. 
amps 

TemBreak Moulded Case 
Circuit Breaker or fuse 

Terasaki 
circuit or NHP HRC Sprecher + Schuh Sprecher + Schuh Setting range 
breaker fuse to BS88 contactor type thermal OIL relay type amps 

0.37 1.1 XM3OPB/1.4 NTIA-6 CA 7-9 CT 7-24 1 -1.6 

0.55 1.5 XM3OPB/2 NTIA-6 CA 7-9 

0.75 1.8 XM3OPB/2.6 NTIA-10 CA 7-9 

1.1 2.6 XM3OPB/4.0 NTIA-10 CA 7-9 

1.5 3.4 XM3OPB/5 NTIA-10 CA 7-9 

2.2 4.8 XM3OPB/8 NTIA-16 CA 7-9 

3.0 6.5 XM3OPB/10 NTIA-16 CA 7-9 

4.0 8.2 XM3OPB/12 NTIA-25 CA 7-9 

5.5 11 XH125NJ/20 NTIA-32 CA 7-12 

7.5 14 XH125NJ/20 NTIS-40 CA 7-16 

11 21 XH125NJ/32 NTIS-50 CA 7-23 

15 28 XH125NJ/50 NTIS-63 CA 7-30 

18.5 34 XH125NJ/50 NTCP-80 CA 7-37 

22 40 XH 125NJ/63 NTCP-80 CA 7-43 

30 55 XH125NJ/100 NTCP-100 CA 7-60 

37 66 XH125NJ/100 NTF-160 CA 7-72 

45 80 XH125NJ/125 ') NTF-160 CA 6-85 

55 100 XH125NJ/125 ') NTF-200 CA 6-105-EI 

75 130 XH25ONJ/250 NTKF-250 CA 6-140-EI 

90 155 XH25ONJ/250 ') NTKF-250 CA 6-170-EI 

110 200 XH25ONJ/250 ') NTKF-315 CA 6-210-EI 

132 225 XH400NE/400 NTMF-355 CA 6-210-EI 

150 250 XH400NE/400 NTMF-355 CA 6-250-EI 

160 270 XH400NE/400 NTMF-400 CA 6-300-EI 

185 310 XH400NE/400 NTTF-450 CA 6-300-EI 

200 361 XH400NFJ400 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-24 

CT 7-45 

CT 7-45 

CT 7-45 

CT 7-75 

CT 7-75 

CT 7-100 

CT 6-110 

CT 6-150 

CT 6-200 

CEF 1-41/42 

CEF 1-41/42 

CEF 1-41/42 

CEF 1-41/42 

CEF 1-41/42 

NTTM-500 CA 6-420-EI/CA 5-450 CEF 1-41/42 

1 -1.6 

1.6 - 2.4 

2.4 -4 
2.4 - 4 

4 -6 
6 -10 

6 -10 

10 -16 

10 -16 

16 -24 

18 -30 

30 -45 

30 -45 

45 -60 

60 -75 

70 -90 

85 -110 

105 - 150 

140 - 200 

160 - 400 

160 - 400 

160 - 400 

160 - 400 

160 - 400 

160 - 400 

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

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

Notes: Fuses 65 kA. XH125NJ circuit breaker combinations limited to 50 kA, others 65 kA. 
Overloads may be changed to different types eg. thermal style to electronic. 
Some combinations also gives Type 7 performance. 
') Use 'magnetic only' breaker - Refer NHP. 

240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000 
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Refer Catalogue C-CO 

Fuse protection DOL starting') 
50/65 kA @ 400/415 V to AS 3947.4.1 

Fuse 

Motor 
size kW 

Approx. amps 
@ 400/415 V 

NHP HRC 
fuse to BS88 

Sprecher + Schuh 
contactor 

Sprecher + Schuh 
overload relay')') 

Setting range 
amps 

0.37 1.1 NTIA -4 CA 7 -9 CEP 7 1.0 - 2.9 

0.75 1.8 NTIA -6 CA 7 -9 CEP 7 1.0 - 2.9 

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

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

4.0 8.2 NTIA -20 CA 7 -9 CEP 7 3.7 -12 
5.5 11 NTIA -25 CA 7 -12 CEP 7 3.7 - 12 

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

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

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

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

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

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

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

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

55 100 NTF-200 CA 6-105-El CT 6-110 85 -110 
75 130 NTKF-250 CA 6-140-El CT 6-150 105 -150 
90 155 NTKF-250 CA 6-170-EI CT 6-200 140 - 200 

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

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

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

185 320 NTTM-450 CA 6-300-EI CEF 1-41/42') 160 - 400 

250 425 NTTM -560 CA 6- 420 -El CEF 1-52 4) 160 - 630 

320 538 NTLM -710 CA 5 -550 CEF 1 -52') 160 - 630 

380 650 NTLM -800 CA 5 -700 CEF 1- 11/12P') 300 -1200 
Notes: ') Fuses with equal or lower let through energy may also be used. 

2) Thermal overloads may be used instead of electronic CEP 7. 

3) Above 37 kW overloads may also be electronic or thermal. 
4) CET 4 may be used instead of CEF 1. 

240/415 V rating suitable for use on 230/400 V in accordance with AS 60038 : 2000 
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Short circuit co- ordination 
T : Awl Type `2' using Terasaki circuit breakers 

_ 

Refer Catalogue C-CO 

TemBreak circuit breakers DOL starting 
50 kA @ 400/415 V to AS 3947.4.1 

TemBreak MCCBs 

Motor Approx. Terasaki Sprecher + Schuh Sprecher + Schuh Setting 
size kW amps circuit breaker contactor overload relay range amps 

0.37 1.1 

0.55 1.5 

0.75 1.8 

1.1 2.6 

1.5 3.4 

2.2 4.8 

3 6.5 

4 8.2 

5.5 11 

7.5 14 

11 21 

15 28 

18.5 34 

22 40 

30 55 

37 66 

45 80 

55 100 

75 130 

90 155 

110 200 

132 225 

150 250 

160 270 

200 361 

200 361 

XM30PB/1.4 

XM3OPB/2 

XM3OPB/2.6 

XM3OPB/4.0 

XM3OPB/5 

XM3OPB/8 

XM30PB/10 

XM30PB/12 

XH 125NJ/20 

XH 125NJ/20 

XH125NJ/32 

XH 125NJ/50 

XH 125NJ/50 

XH 125NJ/63 

XH125NJ/100 

XH125NJ/100 

XH 125NJ/125 

XH125NJ/125') 

XH25ONJ/250 

XH25ONJ/250 

XH250NJ/250') 

XS400SE/400 

XS400SE/400 

XS400SE/400 

XS400SE/400 

XS400SE/400 

CA 7-9 CT /-24-1.6 1 - 1.6 

CA 7-9 CT 7-24-1.6 1 - 1.6 

CA 7-9 CT 7-24-2.4 1.6 - 2.4 

CA 7-16 CT 7-24-4 2.4 - 4 

CA 7-16 CT 7-24-4 2.4 -4 
CA7-16 CT7-24-6 4-6 
CA 7-30 CT 7-24-10 6 -10 
CA 7-30 CT 7-24-10 6 - 10 

CA 7-30 CT 7-24-16 10 - 16 

CA 7-30 CT 7-24-16 10 - 16 

CA 7-30 CT 7-24-24 16 - 24 

CA 7-43 CT 7-45-30 18 - 30 

CA 7-43 CT 7-45-45 30 - 45 

CA 7-43 CT 7-45-45 30 - 45 

CA 6-85 CT 7-75 2) 45 - 60 

CA 6-85 CT 7-75 2) 60 - 75 

CA 6-105-EI CT 6-90 70 - 90 

CA 6-105-EI CT 6-110 85 -110 

CA 6-140-EI CT 6-150 105 -150 

C A6-170-EI CT 6-200 140 - 200 

CA 6-210-EI CEF 1-41/42 160 - 400 

CA 6-210-EI CEF 1-41/42 160 - 400 

CA 6-250-EI CEF 1-41/42 160 - 400 

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

CA 6-420-EI CEF 1-41/42 160 - 400 

CA 5-450 CEF 1-22 2) 160 - 400 

250 425 XS630SE/630 CA 5-700 CEF 1-52 2) 160 - 630 

320 538 XS630SE/630 CA 5-700 CEF 1-52 2) 160 - 630 

Notes: Overloads may be thermal or electronic. 
Combinations based on the overload tripping before the circuit breaker at overload currents up to the motor locked rotor current. 
') Use 'magnetic only' breaker or next higher circuit breaker / contactor combination. 
2) Use with separate mounting bracket. 
Data for 65 kA co- ordination available refer Cat. C -CO. 

240/415 V rating suitable for use on 230/400 V In accordance with AS 60038 : 2000 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 316 of 378
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Refer- Catalogue C-00= 

TemBreak circuit breakers DOL starting. 85 kA @ 400/415 V to AS 3947.4.1 MCCBs 
Motor size 
kW 

Approx. FLC @ 
400/415 V (A) 

Terasaki circuit 
breaker 

Sprecher + Schuh 
contactor 

Sprecher + Schuh 
thermal OIL type 

Setting 
range (A) 

0 37 1 1 XM30PB/1.4 CA 7-9 CEP 7- M32- 2.9-10 1 0 - 2.9 

0.55 15 XM3OPB/2.0 CA 7 -9 CEP 7 -M32 -2 9-10 1.0 -29 
0 75 18 XM3OPB/2.6 CA 7 -9 CEP 7- M32 -2.9-10 10 -2.9 
1.1 2 -6 XM3OPB/4 CA 7 -16 CEP 7- M32- 2.9 -10 

1.5 3.4 XM3OPB/5 CA 7 -16 CEP 7 -M32 -5-10 1.6 -5 
2.2 4.8 XM3OPB/8 CA 7 -30 CEP 7- M32 -12 -10 3.7 -12 
3 6.5 XM30PB/8 CA 7 -30 CEP 7- M32 -12 -10 3.7 -12 
4 8.2 XM30PB/10 CA 7 -30 CEP 7- M32 -12 -10 3.7 -12 
5.5 11 TL100NJ/20 CA 7 -30 CEP 7- M32 -12 -10 3.7 -12 
7.5 14 TL100NJ/20 CA 7 -30 CEP 7- M32 -32 -10 12 -32 
9 17 TL100NJ/32 CA 7 -30 CEP 7- M32 -32 -10 12 -32 
10 19 TL100NJ/32 CA 7 -30 CEP 7- M32 -32 -10 12 -32 
11 21 TL100NJ/32 CA 7 -30 CEP 7- M32 -32 -10 12 -32 
15 28 TL100NJ/50 CA 7-43 CEP 7- M32 -32 -10 12 -32 
18.5 34 TL100NJ/50 CA 7-43 CEP 7- M37 -37 -10 12 -37 
22 40 TL100NJ/63 CA 7-43 CEP 7 -M45 -45-10 14 -45 
30 55 TL100NJ/100 CA 7 -72 CEP 7 -M85 -85-10 26 - 85 

37 66 TL100NJ/100 CA 7 -72 CEP 7 -M85 -85-10 26 - 85 

45 80 TL250NJ/160 CA 6 -105 CEP 7 -M85 -85-10 26 - 85 

55 100 TL250NJ/160 CA 6-105 CEF 1-11/12 0.5 - 180 

75 135 TL250NJ/250 CA 6-210-EI CEF 1-11/12 0.5 -180 
90 160 TL25ONJ/250 CA 6-210-EI CEF 1-11/12 0.5 - 180 

110 200 TL25ONJ/250 CA 6-210-EI CEF 1-41/42/52 160 - 630 

132 230 TL400NE/400 CA 6-210-EI CEF 1-41/42/52 160 - 630 

160 270 TL400NE/400 CA 6-300-EI CEF 1-41/42/52 160 - 630 

200 361 TL400NE/400 CA 6-420-El CEF 1-41/42/52 160 - 630 

Din -T circuit breakers with rotary isolator. DOL starting. Din -T MCBs 
50 kA @ 400/415 V to AS 3947.4.1 
Motor Approx. Sprecher + 
size amps @ Schuh Terasaki 
kW 400/415 V isolator circuit breaker 

Sprecher + 
Schuh 
current limiter 

Sprecher + 
Schuh 
contactor 

Sprecher + 
Schuh 
thermal 
OIL relay 

Thermal 
overload 
range 

0.37 1.1 LA 7-80 Din -T 10/4 CA 7 -9 CT 7 -24 0.6 - 1.6 

0.55 1.5 LA 7-80 Din -T 10 / 4 CA 7 -9 CT 7 -24 1 -1.6 

0.75 1.8 LA 7-80 Din -T 10/4 CA 7 -9 CT 7 -24 1.6 - 2.4 

1.1 2.6 LA7-80 Din -T 10/6 CA 7 -23 CT 7 -24 2.4 -4 
1.5 3.4 LA7-80 Din -T10 /6 CA 7 -23 CT 7 -24 2.4 - 4 

2.2 4.8 LA 7-80 Din -T 10/10 KTL 3-65 CA -23 CT 7 -24 4 -6 
3 6.5 LA 7-80 Din- T10/16 KTL 3-65 CA 7 -23 CT 7 -24 6 -10 
4 8.2 LA 7-80 Din -T 10/16 KTL 3-65 CA -23 CT 7 -24 6 -10 
5.5 11 LA 7-80 Din -T 10 / 20 KTL 3-65 CA 7 -23 CT 7 -24 10 - 16 

7.5 14 LA 7-80 Din -T 10 / 32 KTL 3-65 CA 7 -30 CT 7-45 10 - 16 

11 21 LA 7-80 Din -T 10 / 40 KTL 3 -65 CA 7 -30 CT 7 -24 16 - 24 

15 28 LA 7 -100 Din -T 10 / 63 KTL 3 -65 CA 7 -37 CT 7-45 18 - 30 

18.5 34 LA 7 -100 Din -T 10 / 63 KTL 3 -65 CA 7 -37 CT 7-45 30 - 45 

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

ACS contactors CA 7 
Technical data 

_ 

TemBreak circuit breakers DOL starting. 85 kA @ 400/415 V to AS 3947.4.1 MCCBs 
Motor size Approx. FLC @ Terasaki circuit Sprecher + Schuh Sprecher + Schuh Setting 
kW 400/415 V (A) breaker contactor thermal OIL type range (A) 

0.37 1.1 XM3OPB /1.4 CA 7 -9 CEP 7- M32- 2.9-10 1.0 - 2.9 

0.55 1.5 XM3OPB /2.0 CA 7 -9 CEP 7- M32 -2.9-10 1.0 - 2.9 

0.75 1.8 XM3OPB /2.6 CA 7 -9 CEP 7- M32 -2.9-10 1.0 - 2.9 

1.1 2.6 XM3OPB /4 CA 7 -16 CEP 7- M32 -2.9-10 1.0 - 2.9 

1.5 3.4 XM3OPB /5 CA 7 -16 CEP 7 -M32 -5-10 1.6 - 5 

2.2 4.8 XM3OPB /8 CA 7 -30 CEP 7- M32 -12 -10 3.7 -12 
3 6.5 XM3OPB /8 CA 7 -30 CEP 7- M32 -12 -10 3.7 -12 

4 8.2 XM3OPB /10 CA 7 -30 CEP 7- M32 -12 -10 3.7 - 12 

5.5 11 TL100NJ /20 CA 7 -30 CEP 7- M32 -12 -10 3.7 -12 

7.5 14 TL 100NJ/20 

17 TL100NJ/32 

CA 7-30 

CA 7-30 

CEP 7- M32 -32 -10 12 - 32 

CEP 7- M32 -32 -10 12 - 32 

10 19 TL100NJ/32 CA 7 -30 CEP 7- M32 -32 -10 12 - 32 

21 TL100NJ/32 CA 7-30 CEP 7- M32 -32 -10 12 - 32 

15 28 TL100NJ /50 CA 7-43 CEP 7- M32 -32 -10 12 - 32 

18.5 34 TL100NJ /50 CA 7 -43 CEP 7- M37 -37 -10 12 - 37 

22 40 TL100NJ/63 CA 7-43 CEP 7 -M45 -45-10 14 - 45 

30 55 TL100NJ /100 CA 7 -72 CEP 7 -M85 -85-10 26 - 85 

37 66 TL100NJ /100 CA 7 -72 CEP 7 -M85 -85-10 26 - 85 

45 80 TL25ONJ /160 CA 6 -105 CEP 7 -M85 -85-10 26 - 85 

55 100 TL25ONJ/160 CA 6-105 CEF 1-11/12 0.5 -180 

75 135 TL25ONJ/250 CA 6-210-EI CEF 1-11/12 0.5 - 180 

90 160 TL25ONJ/250 CA 6-210-EI CEF 1-11/12 0.5 -180 

110 200 TL25ONJ/250 CA 6-210-EI CEF 1-41/42/52 160 - 630 

132 230 TL400NE/400 CA 6-210-EI CEF 1-41/42/52 160 - 630 

160 270 TL400NE/400 CA 6-300-EI CEF 1-41/42/52 160 - 630 

200 361 TL400NE/400 CA 6-420-E1 CEF 1-41/42/52 160 - 630 

Din -T circuit breakers with rotary isolator. DOL starting. 
50 kA @ 400/415 V to AS 3947.4.1 
Motor 
size 
kW 

Approx. 
amps @ 
400/415 V 

Sprecher + 
Schuh 
Isolator 

Terasaki 
circuit breaker 

Sprecher + 
Schuh 
current limiter 

Sprecher + 

Schuh 
contactor 

0.37 1.1 LA 7-80 Din -T 10 / 4 CA 7 -9 

0.55 1.5 LA 7-80 Din -T 10 / 4 CA 7 -9 

0.75 1.8 LA 7-80 Din -T 10 / 4 CA 7 -9 

1.1 2.6 LA 7-80 Din -T 10 / 6 CA 7 -23 

1.5 3.4 LA 7 -80 Din -T 10 / 6 CA 7 -23 

2.2 4.8 LA 7-80 Din -T 10 / 10 KTL 3-65 CA 7 -23 

3 6.5 LA 7-80 Din -T 10 / 16 KTL 3-65 CA 7 -23 

4 8.2 LA 7-80 Din -T 10 / 16 KTL 3-65 CA 7 -23 

5.5 11 LA 7 -80 Din -T 10 / 20 KTL 3-65 CA 7 -23 

7.5 14 LA 7-80 Din -T 10 / 32 KTL 3-65 CA 7 -30 

11 21 LA 7 -80 Din -T 10 / 40 KTL 3-65 CA 7 -30 

15 28 LA 7 -100 Din -T 10 / 63 KTL 3-65 CA 7 -37 

18.5 34 LA 7 -100 Din -T 10 / 63 KTL 3 -65 CA 7 -37 

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

Din -T MCBs 
Sprecher + 
Schuh 
thermal 
OIL relay 

Thermal 
overload 
range 

CT 7 -24 0.6 -1.6 

CT 7 -24 1 -1.6 

CT 7 -24 1.6 - 2.4 

CT 7 -24 2.4 -4 
CT 7 -24 2.4 -4 
CT 7 -24 4 - 6. 

CT 7 -24 6 -10 

CT 7 -24 6 -10 

CT 7 -24 10 -16 

CT 7-45 10 -16 

CT 7 -24 16 - 24 

CT 7-45 18 - 30 

CT 7-45 30 - 45 
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General data 

. . 

CA 7-9...CA 7-85 

Rated insulation voltage U, 

IEC 

UL, CSA 

690 V 

600 V 

Rated impulse voltage withstand U,,,,,, 8k V 

Test voltage 

1 minute (to IEC 947 -4) 2500 V 

Rated voltage U. 

AC 110, 240, 400/415, 500, 690 V, 

DC 24, 48, 110, 220, 440 V 

Rated frequency of coil 50/60 Hz 

Ambient temperature 

Storage -55... +80 'C (- 67...176 T) 
Operation at nominal current -25... +60 'C (- 13...140 T) 
Maximum with 15 % AC 1 current reduction > 60 °C -25... +70 'C (- 13...158 'F) 

Climatic withstand Cyclicly changing humid atmosphere to 

IEC 68 -2 -30 and DIN 50 016, 56 

Maximum altitude 

Protection class 

IP 2LX (IEC 529 and DIN 40050) 

2000 m NN, to IEC 947-4 

In connected condition 

Protection against contact Touch protection to VDE 0106, Part 100 

Standards IEC 947 -1/4; VDE 0660, Part 100/104; UL 508; 

CSA 22.2. Part 14 

Compliance CE; UL; CSA 

Short time withstand 

Icw, 60° CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 

1 s(A) 210 210 290 380 480 525 650 1100 1150 1250 

4 s(A) 140 150 220 280 360 390 480 820 860 910 

10 s (A) 100 120 175 220 290 310 375 640 680 710 

15 s (A) 90 100 150 200 250 270 325 560 600 620 

60 s (A) 60 60 90 125 170 175 200 350 370 380 

240 s (A) 40 40 50 60 100 100 120 190 190 200 

900 s (A) 30 30 38 38 54 60 76 108 108 120 

Minimum cooling time 
at zero current [Min] 20 20 20 20 20 20 20 20 20 20 
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Auxiliary contact data 

A 

Built -in auxiliary contacts Clip -on auxiliary contacts 
CA 7- 9...23 and accessories 

Switching of AC current 

AC 1/m at 40 'C [A] 

at 60 'C [A] 

AC 15 at rated voltage [V] 

[ A ] 

Short circuit protection Fuse gG 

Co- ordination type '2' [A] 

Rated impulse voltage 

withstand Uimp [kV] 

Isolation between control and load 

circuits to DIN, VDE 0106, parts [V] 

Contact reliability to DIN 19240 

25 

20 

24 48 120 240 400 500 600 690 

16 16 14 10 5 25 1 8 1 

10 

8 

400 

10 

6 

24 48 120 240 400 500 600 690 

6 6 6 3 2 15 12 07 

10 

6 

Between auxiliary circuit 250 V, 

between load & auxiliary circuit 690 V 

17V,5mA, 17V,5mA, 
without soiling, normal industry atmosphere >10° switchings per failure >10° switchings per failure 

Terminals for auxiliary contacts 

Terminal size to IEC 947 -1 2xA4 2xA4 
Flexible wire with sleeve 1 wire [mm2] 1...4 0.5...2.5 

2 wire [mm2] 1...4 0.75...2.5 

Stranded /solid core 1 wire [mm2] 1.5...6 0.5...2.5 

2 wire [mm2] 1.5...6 0.75...2.5 

Tightening torque [Nm] 1...2.5 1...1.5 

Switching DC loads 

UR <1 ms, resistive loads at: [V] 

[A] 

UR<15 ms, inductive loads with 

economy resistor in series at: M 
[A] 

DC -13, switching electro 

magnets at: [V] 

[A] 

Built -in auxiliary contacts 
CA 7- 9...85 

Clip -on auxiliary contacts 
Front mount Side mount 

24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

12 9 3.5 0.55 0.2 12 9 3.5 0.55 0.2 6 3.2 0.45 0.18 0.1 

24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

9 5 2 0.4 0.16 9 5 2 0.4 0.16 2 1.6 0.3 0.12 0.05 

24 48 110 220 440 24 48 110 220 440 24 48 110 220 440 

5 2 0.7 0.25 0.12 5 2 0.7 0.25 0.12 3 1.5 0.6 0.3 0.2 
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ACS contactors CA 7 bib Technical data 

Additional rating data = contactors to IEC 947 

Contactor CA 7 -9 CA 7 -12 CA 7 -16 CA 7 -23 CA 7 -30 CA 7 -37 CA 7-43 CA 7-60 CA 7 -72 CA 7-85 

AC 1 resistive load 

switching 3- 
Ambient temperature 40 'C 

le I) [A] 32 32 32 32 50 50 85 100 100 100 

230/240 V [kW] 10 10 13 13 18 20 25 36 36 40 

400/415 V [kW] 18 18 23 23 32 36 45 64 64 71 

690 V [kW] 30 30 38 38 54 60 75 108 108 120 

Ambient temperature 60 'C 

le ') [A] 32 32 32 32 45 45 63 100 100 100 

230/240 V [kW] 8 8 10 10 14 16 20 29 29 34 

400/415 V [kW] 14 14 17 17 26 28 36 51 51 61 

690 V [kW] 24 24 29 29 44 48 60 86 86 102 

AC motor switching 

AC2,AC3,AC4 
230/240 V [A] 11.5 14.5 20 26.5 34 37 42 62 70 85 

400/415 V [A] 9 12 16 23 30 37 43 60 72 85 

690 V [A] 5 7 9.3 12 17 20 25 34 42 49 

230/240 V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 

400/415 V [kW] 4 5.5 7.5 11 15 18.5 22 30 37 45 

690 V [kW] 4 5.5 7.5 10 15 18.5 22 30 37 45 

Rated making capacity 

le AC 4, 50 Hz max. 690 V [A] 135 180 240 345 450 555 645 900 1080 1275 

Rated breaking capacity 

/e AC 4 max. 460 V [A] 135 180 240 345 450 555 645 900 1080 1275 

max. 690 V [A] 75 105 140 140 255 300 375 510 630 735 

Short circuit protection 

without protection relay 

fuse gG to IEC 947 -4-1 

co- ordination type '1' [A] 50 50 50 63 100 125 160 200 250 250 

co- ordination type 7' [A] 20 25 25 35 50 80 100 100 125 160 

Main current circuit 

resistance [me] 2.7 2.7 2.7 2 2 2 1.5 0.9 0.9 0.9 

Power dissipated by all 

circuits at le AC 3 [w] 0.7 1.2 2.1 3.2 5.4 8.2 8.3 9.7 14 19.5 

Total power dissipation 

at le AC 3 AC control [w] 3.3 3.8 4.7 6.2 8.4 11.2 11.5 14.2 18.5 - 
DC control [w] 6.7 7.2 8.1 12.4 14.6 17.4 18.4 14.6 18.9 - 

Life span in millions of operations 

Mechanical AC control 13 13 13 13 13 13 12 10 10 10 

DC control 13 13 13 13 13 13 13 10 10 10 

Operating times (DC) 

Make (mS) 40...70 40...70 40...70 40...70 50...80 50...80 50...80 20...40 20...40 20...40 

Break (mS) 7...15 7...15 7...15 7...15 7...15 7...15 - 
Note: ') Contact NHP for recommended cable size. 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 321 of 378



Dimensions in (mm) 

A A 

- 

Mounting position 

Contactor (AC control) 

Type 

CA 7-9...CA 7-23 2) 

CA 7-30... CA 7-37 

CA 7-43 

CA 7-60... CA 7-85 

a b c cl c2 tad dl d2') 

45 81 80.5 75.5 6 4.5 60 35 

45 81 97.5 92.6 6.5 4.5 60 35 

54 81 100.5 95.6 6.5 4.5 60 45 

72 122 117 111.5 8.5 5.4 100 55 

(DC control) 

Type 

CA 7-9C...CA 7-16C 

CA 7-23C 

CA 7-30C...CA 7-37C 

CA 7-43C 

CA 7-60C...CA 7-85C 

a b c cl c2 tad dl d2') 

45 81 106.5 101.5 6 4.5 60 35 

45 81 123.5 119 6 4.5 60 35 

45 81 141.5 136.5 6.5 4.5 60 35 

54 81 144.5 140 6.5 4.5 60 45 

72 122 117 111.5 8.5 5.4 100 55 

Accessories 

Contactor with 

Front mounting auxiliary contact 2 or 4 pole 

Side mounting auxiliary contact 1 or 2 pole 

Pneumatic timing module 

(AC control) (DC control) 
(mm) (mm) 

c./c1 + 39 

dc1 + 58 

c./c1 + 39 

a+9 

Electronic timing module coil mounting b+24 b+24 
Mechanical interlock mounts between contactors a+9 a+9 
Mechanical latch dc1 + 61 

Interface coil mounting b+9 
Suppressor coil mounting b+3 b+3 
With inscriptions') labels 

label support system V4N5 

+0 +0 

+5.5 +5.5 

Notes: ') DIN Rail mounting 35 mm to EN 50 022. 
') Dimensions for 4 pole contactors same as 3 pole with auxiliary. 
3) Dimensions with inscriptions. 
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ACS electronic overloads CEP 7 
Dimensions with and without contactors 

Dimensions in (mm) 
CEP 7, CEP 7s and CEP 7 -B mounted on CA 7 contactors 

a 
d2 

I n 
I 11 

li e2 bt 

h 

c 

Cat. No. a b b1 c el e2 d1 d2 h j ed 

CA 7- 9/12/16/23 with CEP 7 or CEP 7S 45 131 86 88.5 16.5 69 60 35 86.5 2 4.2 

CA 7- 9/12/16/23 with CEP 7 -B 54 137 97 90.7 5.1 59 60 35 85.1 2 4.2 

CA 7 -30/37 with CEP 7 or CEP 7S 45 136.5 91.5 92 16.5 69 60 35 104 2 4.2 

CA 7 -30/37 with CEP 7 -B 54 137 97 92.1 5.2 59 60 35 104.7 2 4.2 

CA 7-43 with CEP 7, CEP 7S or CEP 7 -B 54 136.5 91.5 93 22 69 60 45 107 2 4.2 

CA 7- 60/72/85 with CEP 7, CEP 7S or CEP 7 -B 72 188.5 120 120 18 84.5 100 55 125.5 2 5.5 

CEP 7 with separate mounting bracket 

Type a b c d e 

CEP 7- 37 -P -A 45 90 75 30 75 

CEP 7- 45-P -A 55 90 96.5 40 75 

CEP 7- 85-P -A 70 115 110 55 105 
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Généra 

Weight 

Standards 

Climatic 

A - , 
7=100 

[kg] 0.13 021 021 13 

IEC 947, EN 60 947, DIN VDE 0660, UL, LRS, GUS, CSA 

Ambient temperature 

damp/heat, constant, to DIN, IEC 68, Part 2 - 3 

damp/heat, cyclic, to DIN, IEC 68, Part 2 - 30 

open -25 . +60 'C 

enclosed -25 . +50 'C 

Temperature compensation 

Shock resistance (sinusoidal 10 ms) [G] 

continuous temperature range -5.. +40 'C to IEC 947, 

EN 60947; PTB: -5... +50 'C 

10 

Protection 

Protection 

IP 00 IP 2LX 

touch proof (VDE 0106, Part 100) 

Contactor, timer and overload selection chart for auto transformer starters 

ATS kW 
Line 
contactor 

Trans 
contactor 

Star 
contactor Timer Overload 

11 CA 7-23-10 CA 7-16-10 CA 7-9-10 RZ7 FSY2D CEP 7- M32 -32 -10 

15 CA 7-30-00 CA 723-10 CA 7-12-10 RZ7 FSY2D CEP 7- M37 -37 -10 

CA 7-37-00 

CA 743-00 

CA 7-60-00 

CA 7-72-00 

CA 7-85-00 

CA 6-85-11 

CA 7-30-00 

CA 7-30-00 

CA 7-37-00 

CA 743-00 

CA 7-60-00 

CA 7-16-10 

CA 7-23-10 

CA 7-30-00 

CA 7-30-00 

CA 7-37-00 

CA 6-105-11 

CA 7-60-00 

CA 7-85-00 

90 CA 6-140EI-11 CA 6-85-11 

0 

CA 743-00 

CA 7-60-00 

CA 6-170EI-11 CA 6-105-11 

CA 6-210E1-11 

CA 7-72-00 

CA 7-85-00 

CA 6-140EI-11 CA 6-105-11 

CA 6-250E1-11 CA 6-140EI-11 CA 6-105-11 

CA 6-300E1-11 CA 6-210EI-11 CA 6-140E1-11 

RZ7 FSY2D CEP 7-M37-37-10 

RZ7 FSY2D CEP 7-M45-45-10 

RZ7 FSY2D CEP 7-M85-85-10 

RZ7 FSY2D CEP 7-M85-85-10 

RZ7 FSY2D CEP 7-M85-85-10 

RZ7 FSY2D CT 6-110 

RZ7 FSY2D CT 6-150 

RZ7 FSY2D CT 6-200 

RZ7 FSY2D CEF 1-41 

RZ7 FSY2D CEF 1-41 

RZ7 FSY2D CEF 1-41 

RZ7 FSY2D CEF 1-41 

220 CA 6-420EI-11 CA 6-210E1-11 CA 6-140-EI-11 RZ7 FSY2D CEF 1-41 

Contactor, timer and overload selection chart for star delta starters 

SDS kW 
Line 
contactor 

Delta 
contactor 

Star 
contactor Timer Overload 

7.5 CA 7-9-10 CA 7-9-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-12-10 

11 CA 7-12-10 CA 7-12-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-32-10 

15 CA 7-16-10 CA 7-16-01 CA 7-9-01 RZ7 FSY2D CEP 7-M32-32-10 

18.5 CA 7-23-10 CA 7-23-01 CA 7-12-01 RZ7 FSY2D CEP 7-M32-32-10 

22 CA 7-23-10 CA 7-23-01 CA 7-16-01 RZ7 FSY2D CEP 7-M32-32-10 

30-37 CA 7-37-00 CA 7-37-00 CA 7-23-01 RZ7 FSY2D CEP 7-M45-45-10 

45 CA 7-60-11 CA 7-60-11 CA 7-30-00 RZ7 FSY2D CEP 7-M85-85-10 

55 CA 7-60-11 CA 7-60-11 CA 7-37-00 RZ7 FSY2D CEP 7-M85-85-10 

75 CA 7-85-00 CA 7-85-00 CA 743-00 RZ7 FSY2D CEP 7-M85-85-10 

90 CA 6-85-11 CA 6-85-11 CA 7-60-00 RZ7 FSY2D CT 6-90 

110 CA 6-105-11 CA 6-105-11 CA 7-72-00 RZ7 FSY2D CT 6-110 

132 CA 6-140E1-11 CA 6-140E1-11 CA 7-85-00 RZ7 FSY2D CT 6-150 

150 CA 6-170E1-11 CA 6-170EI-11 CA 6-85-00 RZ7 FSY2D CTA 6-200 

185 CA 6-210E1-11 CA 6-210EI-11 CA 6-105-11 RZ7 FSY2D CEF 1-41 

220 CA 6-210-EI-11 CA 6-210-E1-11 CA 6-140-E1-11 RZ7 FSY2D CEF 1-41 
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ACS thermal overloads CT 7 
Dimensions with and without contactors 

Mounted on CA 7 contactors 

CT 7-24, CT 7-45, CT 7-75 

Type For contactor a b b1 c cl c2 c3 c4 c5 od dl d2 el e2 

: CT 7-24 CA 7-9...23 45 127 83 96 91 15 51 39 5 4.5 60 35 ') 16.5 51 

CA 7-30...37 45 127 83 105 99 6.5 51 39 9.5 4.5 60 35 ' ) 16.5 51 

CT 7-45 CA 7-30...37 60 140 97 105 99 6.5 51 39 6.5 4.5 60 35 ') 16.5 57 

CA 7-43 60 140 97 107 103 6.5 51 39 8.5 4.5 60 45 ' ) 16.5 57 

CT 7-75 CA 7-60...85 72 185 120 125 120 8.5 51 39 28.5 5.4 100 55 ') 16.5 82 

Separate mounting with bracket Separate mounting 

Type 

CT 7 -24 

CT 7 -75 

CT 7 -90 

a b b1 c cl c2 c3 0d dl d2 el e2 

45 85 44 95 70.5 5 51 4.5 60...74 35 ') 16 3 

60 90 44 117 112 15 51 5.4 74 50 ') 16 0 

100 120 135 5 51 6.2 74 80 ') 16 7 

Notes: ') Standard DIN rail to EN 50 022 -35. 
2) With reset rod, maintain 9 mm maximum operating radius from centre of reset button. 
c3 Reset magnet. 
c4 Auxiliary contact block. 
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I 1 

TS Miñiátu é circuirtitakers and fuse fault current limiters cö-ord nation chárt 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type 

e-d 

Rating amps 

0 

RCB o 

1yfi20 

Dm 410 S A. 5-6 
n-T 5 10 

16 

20-32 

40-63 

ws 

Tembreak MCCB's 

80 

00 

,1 5 

Min. fuse amps') 

63- 

160 
200 

Maximum fuse - amp 
BS 88 DIN 

60 

00 

160 160 

Too 200 

200 00 

00 00 

00 100 
206 _ 

. 
°205 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects 

2) Maximum fuse size based on testing to AS 3439 1 clause 8 2 3 

Tables based on the following maximum pre -arching 12t for both BS 88 and DIN fuses. 
160A - 0.62 x 105, 200A - 1.2 x 105, 250A- 2.1 x 105. 
Suitable fuses include NHP, GEC, Siemens and Bovara -Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi -conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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, a 

.- TemBreak MCCB's añd-Sáfé-T/Diñ T^MCB's =-Sélectivitÿ äñd Cáscádë rt z- ' 
tables at 415V 
Guide 

1 

Selectivity Cascade Upstream MCCB 
XS400SE 

Downstream XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 
MCB kA (rms) 

In- =25A) 6 

Din-T6-(32-63A) 6 

n- 0 (O SA 

Din T10 (_32 -63A) 10 

CBH 1 - 

DRCB (32A) 10 

n- 80- 

Din T15 (6 -16A) 5 

n 20 

in -T 5 (32A 15-2 ' 
40 

18 

8 

30 50 35 50 35 50 

8/ 8 0/25 20/25 512 25/25 

18/i 20/25 20/25 5/25 25/25 5/25 25/25 

.1 

88 0/25 20 5 2 /25 5 25/25 

5 /50 35/35 

50 

8/18 5/30 /50 35/35 

afe-T (. 6-63A) ;6, 0 0 0 

-B 6- 

Note ') Dependant on the number of poles Refer to NHP 
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i. 
TEWAKI Application data 

Motor-circuit-application 
General applications 
High fault range 

Motor Approx. Din -T 
rating FLC C & D 

(kW) (amps) Curve Safe -T 

37 w, 1:, 4 S ' 
.8 

:1 2^6 101 

.34 

.Ó" -6,5 
; a - ' } 8.2. 

.5 

DÓL 
;yr:. 

árt iñg 
_ 

-c. 
:äblé fó st 

T 

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

'J 

S1a 

:5 

M9), 

- 

400;''T'- /510° 

s 
;750 f° . 

.. . . .,rtA 

SOOé 

800 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 sec- 
onds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 
') 80, 100 and 125 amp refers to Din -T10H type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic -only TemBreak MCCB. Refer NHP. 
Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din -T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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eTERASAKI Application data 1 

Motor ci ut application tal le for reduced volt ge starting ` 

General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
XS125NJ XH400SE XS630SE XS800NJ 
XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 

Safe -T TL100NJ 3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

Motor 
rating 
(kW) 

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

,,. , ; 0 37 rt - 4 ---"a 
., á -c.`- ,. *7` 4,-: -µ 

"..Y.-.. .. ; ; -i 
Y= 

6; . .. - ; ..is 
c4:-.044,X- . 

0:55 
rr- ;; 

15 e-`. ;,4 
J 

s 6,; : `- ß : .r - A. d 
ï^ 

., 

Qe 75 . i'. £'á á. .-í s±¢ ++. .+ : f S 

«:t: sii" wi 2 + . . _. 

1.1 i 2.6i : 6 20 Y. . _ 
2> r ` 

/ t . ,3i', ` IF , T -'N' ',P. 
x 

. ...,'t*ais..r.v.tT a'fv-s i. ... . ií.lua.`i-FCl`v4 ..nS. .- - .i.f 4't}3R{,......'.'v`-. - .. - _. t. . \E Y- ' - t - ....... 
g, .¿ í; 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 350% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din -T10H type. 
') Type SE' TemBreak MCCB only. 
3) TL100NJ up to 100A only. 

If co- ordination to IEC 9474-1 is required refer to Type 1 and 2 co- ordination tables, contact NHP. 

Din -T MCB's are calibrated to IEC 898 Curve 'C' & D. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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 1 1 

1 1 d i 1 . . 

Motor circuit application table for DOL FIRE PUMP startiñg óútÿ 
Breaker type and current rating (A) 

I 
, 

Motor 
rating 

_ (kW) 

3 

.55 

j 1.1 

.2 

.5 

Q 

5 

60 

00 

Ó - 

5Q 

Approx. 
FLC 
(amps) 

1.5 

8 

Din-T 
C & D 

Curve 

4 

6 

Safe-T XM3OPB 

6 

XS125CJ 
XS125NJ 
XH125NJ TL100F 
TL100NJ 2) TL100C 

XS400SE XH630SE 
XH400SE XS630SE XS800NJ 

XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

6 .6 

2.6 10 v .4 20 15 

0 . 

48 20 6 2 20 15 

6. - 
8.2 32 25 32 30 

2 

11 40 40 32 30 

19 63 50 50 50 

28 00 7 

40 t 125 5 

1 2 

80 5 

30 400 

00 

270 400 63 

36 630 

430 63 800 

510 00 

750 1000 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% FLC continuously and 600% FLC for at least 20 seconds. 
') 80, 100 and 125 amp refers to Din -T10H type. 
2) Type 'SE' TemBreak MCCB only. 
3) TL100NJ up to 100A only. 
Din -T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock refer NHP. 
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Din =Safe single pole "width residüäl 
current circuit breaker (DRCB) 
D Standards IEC1009, IEC 898. 

3 Approval N14929. 

D Mining approval NSW MDA Ex. 11593, QLD QMD 987445X. 

D One module wide (18mm). 

Short circuit, overcurrent and earth leakage protection. 

D Short circuit protection 10kA. 

3 Sensitivity 30mA. 

Ampere 
rating 

10 

Modules 
(18mm) 

1 

Short Trip 
Voltage circuit Sensitivity 

240 10kA 30mA 

Cat. No 

32 1 240 10kA 30mA 

Operation 
This unit combines the overload and short circuit protection of an 
MCB with earth leakage protection of an RCD. The unit occupies one, 
sub -circuit (one pole) of the distribution board and provides single 
phase protection against overload short circuit and earth leakage 
current. 

1) The MCB element provides thermal and magnetic tripping 
protection which is rated to 10kA prospective fault current. 

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

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

Dimension(mm) 

0 
ó 
Cu 

o 

Application 
The Din -Safe single pole width residual current 
circuit breaker will fit the standard Din -T chassis 
for use in NHP panelboards. The revolutionary 
design makes it possible to provide an MCB 
complete with earth leakage protection in an 
18mm wide module which allows a greater 
number of devices to be fitted into a distribution 
board. 

Connection diagram 
LOAD 

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

Accessories 

AChr! (oacl 

ON RosliOe 

'OFF' PbON 

Padlock bracket 
Link bars and terminals 
Enclosures 
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Miniature circuit breakers 
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characteristics 

4 

loll 
a 
I 

résii ual current circuit breaker tripping 

-------- ----_.__ - erem...ueu___ SS. ._.,. r,...,.. -----------------E-., .. - - - esessasasaas::Itl; $ ®st.6®ls9slss!®Ssmlüi 
MIN asl III .sa7sss1:M asi MN= .Rarsl<{101r:=1 MIM r=MI!>ls.11111.er !I1111lw111x` : IbliililII11 i®iii Ciiiil!_ ;®lióiiiCC®riéi 
saáails ITI 

Obi rrirr.r.ar 
1a 1111 

Célieieiii 
sssssasteai ® e.IIIIaeser ® 1111AI111 
;;;;;;;iÉii 

asffml tdist üeì i id s s G in :sr a s.- sls e ee a e s e eee_e=eee. 
IS s S. a s e t 

tYSal-ia SINS' rmisirrtYai Ina 2W NMI MINIM aaaa ill AIM Eli IM ss INK a 
=HE ® II1>I 11111i ?1' 11.711 I<E111IIII1® t I I11 ass.la aR sia cr 1ax.s.silta® s1i a>iillili_Irr>itl»IGI<ei 
WM= aammssasamar.ca can7MU sIs/ 41s r 
NSW rsa PAM e.WIN sP =Milt ' i MUMS 1e!!®sae.NISI 
11111111111111I III 11EIrrï:1!0II11$f1111A11Iï111111 aliTai®iI®iiiii: iif;NNiZI161 =2;;;iiii 

.sw .--,soy .- S. .. w _ass--...wn+-s+-. m-. w 
14101= =f1111 NMI One saaaa® raaaet MEMO! aaaaIMP sasu421213e!®®malaaax 

IMO NMI ielQr¢ei IalríiPaaaSlim ins msYssasmism aaasas.0 velasai easel= mom aamsauasmerl ammo massasa 
Iw911it®liri1111111111o1D</u11115®11111i :igill[cl[E1®111111111-1®1!®lnl 

Pr! RiRt#PIt11lAilsRal.i s1Rlt. IllillalallaralaietltfP??Y si.i.aliila/A/i.sLl ®rE 1E1111s1s>rt1 11s1 1w 11Ì 111Kr Ee1[L111 ;3 iI]Ir 1t 111I111111i1r r IS l ll 
®®®®cc= i®ssó;==°45:;®==ac:;= 4I1 MO 

MIN MINI INel Re I ramssMN= amma asu saws ssessamrx-s.,a an= sam sae a x®lammw msssax 
®®Illllle111011t®'I111E11111111® 13 ®®1111191111111111111111011 Hll O.ssa i1laROOSse ss.1#;"?^ii ii?RSs^,; á®a..itilsar>i.Rae iiltlilll1IlliI11r11a< :x-r.`:r1111s111r`l1.1111rrltll 
asamiseesreeeeNIesasmass:\ea®sa¢®®ls+anocadY.1ffi9es]a®s®a:::®®®MINIMO; isaasaaamaassmamas Oil slsIna 3 CIE i MUMS= Min laaai4 WWI ellaPiR11111PPqlaa SIN mRSaPa ® ÌCIil11i1111®®:::alá : ."®®111®®II11 

R/ERST i RR.R >aRa RaR.RiR.:. .RIRa.ala/Ri14RiRi¢a7i2! 
lrr<i1 ®Iliit® ®1®>o/1i1011s®0111l 

'''10 
CURFENT VUONEREM. 

>t.... 
_.. 

lkscp 4 ' 'tas 

. a...r.+l-- .n---. ..+n ra. +.., _. .. a . > 

same moxasaasrüFilRi ;TM rsri(siYiljjM k97.GSrllaa®@üORara 
Imo mom .srseliile= s.=.lEMI s!lS._:-.I.eilfinkalSOieiaiziiti.sarr 
111111111111911111=M1r1111I11111 s 'BI111S11I11 TISCUINIM 

R P ti 1 ritlra (d w P P 1 iR c tiPa fr z 2 i aii I alili ilY iR R ti 1 ! oU1 E Jf111 'tICIIÌ1. otafgalagrna 

sYSrimsasmaalnvse azaasxsls=m 
NNW lid is es saes essonews Ems me sr =maims maisi tn. al ag le as= um ups so EN Is 111 1tr1I111MUsasi11111111tl:':l11° 11QB1111II0e1111 

i;;;;;iiii ------ ------_: -------- ------- 
esaeiAñlliseAü1::xavaavaai- v. rra eloL.w WIZ séêiñiviêî ® PIE ®aRaePaeaR!iarl EMIIrINE®. BONI 1111111,1asESL C_-7MS 0 IS lalaessssrsIMM MIS ®MESS' 

IomAu111èE11=amm011I11mmuw27 cu!mmini11mn1li111 
=1;11;;iiii ;;;;;;ii'lliiii ;;iL7.G11'i'=. =;;i;;Osdii 

1D11R1!!1 
NIMlYM1 CIMPir 

IMISAMIRS n*ra .. 

illesS$14 . . 

1111141SSISS" 
iadl.:awl+ 
IOU 'waNlllRi 

INSWOMMISSI ralotift 

selaRrrrRSrer>irsis.m.RS1sas.asassrFia577IG+.3711aRi.RilMaraRirs.alrI sal mm, !l s1 R Ui t ss.xaEl.spi aft! iB ai it Ell I rsalm AMY xm Oil 21, a[ s; . I r tc6 s ima m nisi e is a swarms masi s s rs xü r I 1111l1I11IIIM11111111111 =NNE C ¢:611.77s411111111111110:11111111111111 is ri1í`íiiillí1i:i...i1®iióiii 
e eeaweesssNIese ® a. MI.alslr 
111111111I11 

= =_ _:::: rsaieOYalasr 11it1111 

riavi arsti s Ui in a a e i sa atie aaii ri m id ri a: I-.rv-,. arcos rim m s "a" s o kar! e! mx t s a i e I basllasaatsiaae mom no swim aar ts71,:z1sxaaarm VIM msisslslasmsaail 
M1111111111111111I11tlos1111fi1;tF, .:=i1111i111111111111 R 111a1i aliY 't:.rrtiiiii EMIR] i isíi'IIillüú$. r I;::cv==c:è; :=:él===c:: 
Mormon ®imwa_as icaaPlsT waft:A VAN msasaipmarl ism imsaaet 1f11111111110INIM)1IEILIMP1a llll 

MINIai;iiiC=iTNiZ:CL- =mom 
. .. S... 

CURRENT Y1i1PE11:.,SÌ 

I sir 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 333 of 378



(0TERASAKI Application data 

Miiiiáture circuit limiters có= órdiñátió chart 
For fault current levels up to 5OkA at 415V 

Circuit breaker Maximum fuse - amp 
Type Rating amps Min. fuse amps') BS 88 DIN 

Dirt -T1O& 

vots; f:Yî+ 

Tembreak MCCB's 

Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses. Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects. 

2) Maximum fuse size based on testing to AS 3439.1 clause 8.2.3. 

Tables based on the following maximum pre -arching 12t for both BS 88 and DIN fuses: 
160A- 0.62 x 105, 200A - 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Bovara -Crady. 

Fuses with higher current ratings may be used providing 12t values are equal to, or less than the levels above. 
Semi -conductor fuses have very low 12t values and may suit some applications. 

Attention is also drawn to AS 3000 clause 7.10.4.4 regarding the use of fault current limiters in installations containing fire 
and smoke control equipment, evacuation equipment and lifts. 
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TémBrêäk-MCCB's and Safe-TÍDin=TTMCB's - Sélectivitÿ 'aid-Cascade 
tables at 415V 
Guide 

Selectivity Cascade Upstream MCCB 
XS400SE 

Downstream XS125CJ XS125NJ XH125NJ XS25ONJ XH25ONJ XS400CJ XS400NJ 

MCB 

n- 0 ( 25 
DI -T6 (32_63A) 

D nT O Q.5s2511 

Din-T10 (32-63A) 

'8 2 ' 

DRCM32A 
I - 80- - 

Dln-T15 (6-16A) 

n- , 

-DI -T15 3 

Sa eT 6-63 

A 

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

kA (rms) 18 30 50 35 50 35 50 

18 2 - - 

6 1 18 20/25 20/25 - 5 25/25 

W 50 50 

10 8/18 20/25 20 5 25/25 25/25 2 - 5 2 - 5 

10 18/ 8 0/25 25/2 5 - 5 

18 

25 1 5 2 /50 35/35 50 35/50 

I i 

15= 5 18/18 30/ 35/50 

6 1 10 10 
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Din -T6 series 6kA MCB 
3 Standards AS3111, IEC 898. 

Approval No. N13374. 

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

D Sealable and lockable handle. 

3 Available in curve type C and D. 

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

1 pole 1 module 
C - Curve 
5 -10In 

3 pole 3 modules 

II 

D - Curve 
10-20In 

=, 6102D 

6 04D 
-r-==-: 

DI -T6 06D 

DIN- .16110D 

DÌN=16 16D`: 

DIN-761 

61r D 

DIN- '6132D 

D - 140D 

N; T6150D 

IN-16163D 

D - 6202D 

D 

IN-16206D 

10D 

16D 

-T6220D 

DIN-16225D 

DI - .6232D 

DIN-16240D 

6250D 

DI ?6263D 

DI - 302D 

a D1N-T63 D 

!ID! -"T,., '6D 
DIN- T6310D 

DIN= T6316D 

DIN= T6320D 

DIN- 16325D 

D, tt-T6332D , 
40D DiN,T63 .,.. ._. 

DIN- T6350D 

DIN-16363D 

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

1P 

2P 
3P 

240V AC 

240V AC 
240 - 415V AC 

DC use 
1P 2P') 

Short circuit 6000A 6000A 

Max.voltage (DC) 24/48V 110V 

Use at DC 

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

Shock resistance (In X, Y, Z directions). 
20g with shock duration 10ms (minimum 18 shocks). 
40g with shock duration 5ms (minimum 18 shocks). 

Vibration resistance (In X, Y, Z directions). 
3g in frequency range 10 to 55Hz (operating time at 
least 30 min). 
According to IEC 77 16.3 and DIN 40046 part 8. 

Storage temperature 
From -55 °C to +55 °C, according to IEC 88 part 2 -1 

(duration 96 hours). 

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

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

Accessories 

Add on RCD 

Auxiliary/alarm 
Shunt trip 
Padlockable bracket 
Link bars & terminals 
Enclosures 
Busbar chassis 

Notes: ') 2 poles In series (not 2 x single poles). 

The line side Is the 'OFF" (bottom) side of the MCB. 

Available on indent only. a 
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Miniature circuit breakers 

Diñ=T6 sériës-ókÁ 
Technical data 
Number of poles 1 2 3 

Width (mm) 18 36 54 

Depth (mm) 68 68 

Rated voltage 

Highest rated current 

(VAC) 240 240 

(A) 63 63 

Terminal capacity Line side (mm2) 25 25 

Load side (mm2) 25 25 

68 

_ 

415 

63 

25 

25 

Number of switching operations 
Operations 240V AC, In Cos p=0.9 10000 10000 10000 

DC @ In 4000 4000 4000 

Insulation resistance (Mil) > 106 > 106 > 106 

Dielectric strength (kV) 2.5 2.5 2.5 

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

See curve below 

% In 

140 

120 

100 

80 

60 

IEC 898, 30°C 

0 10 20 30 40 50 60°C 

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

DIN -T X X 

Constant 

NHP DIN format 

Short circuit 
capacity (A) 

4.5 4500 

6 6000 

10 10000 

10H 10000 

15 15000 

X 

Polarity 

1 1 pole 

2 2 pole 

3 3 pole 

4 4 pole 

Voltage drop and energy loss 

In (A) 
Voltage 
drop (V) 

Energy 
loss (W) 

Internal 
resistance 
(mil) 

2 0.82 1.6 410 
4 0.57 2.3 142.5 

6 0.21 1.3 35 

10 0.13 1.3 13 

16 0.11 1.8 6.9 

20 0.14 2.8 7.0 

25 0.10 3.0 4.0 

32 0.09 3.0 2.8 
40 0.08 4.7 2.0 

50 0.090 4.5 1.8 

63 0.088 5.56 1.4 

X X 

In (A) 

05 0.5 

01 1 

02 2 

04 4 

06 6 

10 10 

16 16 

20 20 

Etc. 

X 

Curve 
type 

B 3In - 5In 

C 5In - 10In 

D 10In - 20In 
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, ' 

Diñ=T6¡ándDiri=T10 sériésÌVtCB's LL 
Magnetic release 
An electromagnet stnker ensures instantaneous tripping in case of 
short circuit IEC 898 descnbes the following types 

Curve type Test current Tripping time 
C 5 in t>0 1s 

10In t<0 1s 

Applications 
Usual loads such as 
- lighting 
- socket outlets 
- small motors') 

D 10 In t>0.1s 
20 In t<0.1s 

Control and protection of cir- 

cuits having high transient 
inrush currents (large 
motors ?) transformers etc). 

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

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

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

Test current 

1 13 In 

1.45 In 

2.55 In 

Tripping time 

Oh (In 5 63A) 

t22h (In > 63A) 
t<1 h (In 5 63A) 
t<2h (In > 63A) 
1s<t<60s 
(In 5 32A) 
1s < t < 120s 

(In > 32A) 

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

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

Din -T6: from 2 to 6A 
Din -T10: from 0.5 to 6A 
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Miniature circuit breakers 
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S 5 

's4- Notes: ') Minimum fuse size is based on grading under overload of one MCB with one set of fuses Where a single set of fuses 
protects more than one MCB, the minimum fuse size shall be increased to allow for load biasing effects 

2) Maximum fuse size based on testing to AS 3439.1 clause 8 2 3 

:) I 1 

Miiiiature tiecirit breattérs'àkd Age" -ATM -ctiffbiit 
For fault current levels up to 50kA at 415V 

Circuit breaker 
Type 

ezT 

SRCB 

Rating amps 

6-1B 

6-2 

7 

_ 00 

10 

6-20 

Min. fuse amps ') 

100 

50 

63 

Maximum fuse - amp 

BS 88 DIN 

60 

00 

00 

00 

160 

200- 

60 

00 

00 

00 

00 

160 

200 

in- -5 
00 

Din- 10 & 20 1013 

in-T15 0 25 00 200 

6 35 200 

63 00 200 20-32 

3 00 200 

-B 

Di -710H 80 60 200 00 

00 ..200 200 200 

250 50 A 
Tembreak MCCB's 

Tables based on the following maximum pre-arching 12t for both BS 88 and DIN fuses: 
160A- 0.62 x 105, 200A - 1.2 x 105, 250A - 2.1 x 105. 

Suitable fuses include NHP, GEC, Siemens and Bovara-Crady. 

Fuses with higher current ratings may be used providing Pt values are equal to, or less than the levels above. 
Semi-conductor fuses have very low 12t values and may suit some applications. 

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

and smoke control equipment, evacuation equipment and lifts. 
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TémBrea "MCCB's aridrSäfe -T /Din -T MCB's = Seléctivitÿ LáñdCáscädé 
tables at 415V 
Guide 

r 

Selectivity 

Downstream 
MCB 

Din=T6 ( - 5A) 

ni -4T6(32-63A 

in- (0.5.2 $, 

Din T10(32-63A) 

PB 
DD ÇBH G2A 

5 

DirT15 6-,A 
- 20 

On-i1r 2,`Aa) . : 
54fé=T (16 H63A} 

Cascade 

kA (rms) 
XS125CJ 

18 
XS125NJ 

30 

Upstream MCCB 

XH125NJ XS25ONJ XH25ONJ 
50 35 50 

XS400CJ 
35 

XS400SE 
XS400NJ 

50 

6 1 5/25 5 5 

6 18/ 8 20/25 20/25 25125 25/25 

50 

8 20125 20/25 25/25 25/25 5/25 5 

8 

'8/1V /25 20 5 5/25 5 5 

5 8/25 2 30/50 3535 

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

An. 
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a. 

i 

haMótór ci cúit`-áppÌicátióñ táblê fór DÓL stárti g 
General applications 
High fault range 

XS400SE XH630SE 
Motor Approx. Din-T XS125CJ XH400SE XS630SE XS800NJ 
rating FLC C & D XS125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE/ 
(kW) (amps) Curve Safe-T XH125NJ XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

107 

,t4 / GR 

N 

Notes: These motor circuit application tables are to be used as a selection guide for average 3 phase, 4 pole 415V motors for standard 
applications only. The table is based on holding 125% of full load current (FLC) continuously and 600% of FLC for at least 10 sec- 
onds. Lower circuit breaker ratings are possible in some applications. Refer NHP. 
') 80, 100 and 125 amp refers to Din -T1 OH type. 
2) Type 'SE' TemBreak MCCB only. 
3) Use magnetic -only TemBreak MCCB. Refer NHP. 
Adjustable magnetic trips set to high. Thermal magnetic TemBreak adjustable 63% - 100% of NRC (nominal rated current). 
Din -T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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..: ..-i._ 

CV TERAS K! Application data 

,F Mótör cirr úit áppÏicatióri "tábÌéfór rédüc d völtágé stártiñg 
General applications 
Breaker type and current rating, star delta, auto transformer resistor or reactance starting 

XS125CJ XS400SE XH630SE 
Motor Approx. Din -T XS125NJ XH400SE XS630SE XS800NJ 
rating FLC C & D XH125NJ XS25ONJ XS400CJ XS630CJ XH800SE XS1250SE 
(kW) (amps) Curve Safe -T TL100NJ 3) XE225NC XH25ONJ XS400NJ XS63ONJ XS800SE 1000 

4 7 'ß' 
-- - 

stièòlt.. 

3' 6.5 6 8 , 
16 2Ó- 

5 9 6 

t60' .2703, 

, 20e, 36e1 

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

If co- ordination to IEC 9474-1 is required refer to Type 1 and 2 co- ordination tables, contact NHP. 
Din -T MCB's are calibrated to IEC 898 Curve 'C' & 'D'. Selected sizes of 'D' Curve are available from stock. Refer NHP. 
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FACILITY 
ELECTRICAL 
PROTECTION ERI TEETM 

Detailed Specifications for ERICO's 
TDS -MOVTEC SURGE DIVERTER TDS -MT -277 

Applications 
Lightning transients and surges are a major cause of expensive electronic equip- 
ment failure and business disruption. Damage may result in loss of computers, 
data and communications, loss of revenue, and loss of profits. The new TDS - 
MOVTEC family of surge diverters offer economical and reliable protection from 
power transients in even the most strenuous applications. 

Transient Discriminating Technology (TDS) introduces the first quantum leap in 
transient suppression technology for mains powered equipment. It offers a new 
level of safety and reliability, yet retains optimum protection levels critical for 
electronic equipment. TDS is an active frequency based device that discriminates 
between the slower mains voltages and the higher speed transients. When 
transient frequencies are detected the patented TDS "Quick- Switch" technology 
"switches in" robust protection devices to limit the transient to safe levels. The 
frequency discrimination circuit controlling the TDS "Quick- Switch" ensures that 
the device is virtually immune to the effects of the 50 /60Hz sustained over - 
voltages, allowing fault voltages of up to 480Vrms without degradation, and 
providing over -voltage robustness in excess of the demanding new and emerging 
standards. 

TDS technology is essential for any site where abnormal over -voltages can occur 
or where the possible catastrophic failure of traditional technologies due to over - 
voltage events can not be tolerated. 

Since 75% of all lightning strikes comprise multiple strokes through the one air to 
ground channel, often as little as 30 milliseconds apart, conventional MOVs can 
rapidly accumulate heat and self destruct just when they are most needed. TDS - 
MOVTECs are high capacity surge diverters and are the most advanced surge 
protection devices currently in place to offer low let through levels at sites with 
poor voltage regulation. Internal electronics continuously monitor TDS - 
MOVTEC protection, and their status is displayed on a 5- segment LED bar 
graph. Alarm contacts are provided which may be used to shut down the system 
or activate an external warning if the internal surge material is below optimum 
condition. 

Features 
Robust against abnormal over -voltage 

UL1449 Edition 2 compliant (pending) 

Single phase primary protection for 
extremly high exposure sites and point - 
of -entry protection applications 

Single mode protection, configurable to 
Ph -N, Ph -E or N -E protection 

Small foot print for more effective use of 
realestate. 

Fail safe voltage free alarm contacts 

5 segment electronic status indication 
ideal for poorly illuminated locations 

Long Service life 

Lug terminals for connection of large 
cables 

CRDUIELD' CRITEC ERITECH" 
WELDED ELECTRICAL CONNECTIONS SUAGE PROTECTION DEVICES LIGHTNING PROTECTION /GROUNDING CO. 
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TDS -MOVTEC SURGE DIVERTER TDS -MT -277 

SPECIFICATIONS Operation: 
Nominal input voltage 

Input frequency 

Max. permissible abnormal over -voltage 
Power systems 

Earth leakage current 
Protection: 

Modes 

Let through voltage @ 3kA 8/201is 

Let through voltage @ 20kA 8/201.ts 

Surge rating 8 /20µs 
Surge rating 10/350µs 

Energy rating 

Multipulserm capability 
Aggregate surge material 

Alarms and Indicators: 
Protection status indication 

User configurable alarm contacts 
Breakdown isolation 

MOVTEC alarm actuation point 
Physicals: 

Operating conditions 
Enclosure style 

Dimensions (W x D x H) 

Weight 

Encapsulation 
Enclosure material 

Surface finish 

Wiring terminals 
Warranty 

Test standards: 
Approvals 

Estimated Life of MOVTEC and TDS -MOVTEC 

30kÁ 

1kA 
1 10 100 1,000 

Number of Impulses 

135kÁ IAovlee TDS-kbNee 

Cat E 

Cat D 

Cat C 

Cat B 

10,000 

Surge rated to meet 

220 -277 Vrms 

50/60 Hz 

480 Vrms 
TN-C, TN-S, TN-C-S (MEN), TT 

<2mA 

Ph -N, Ph -E or N -E 

<740V 
<970V 
100kA 

20kA 
4800J 
Yes 
200kA 8 /20µs 

5- segment LED bar graph 

Voltage free relay contact (NO) 

4kV 
560% status (two LEDs off) 

-35 to +55 °C, 0 -90% humidity 

Proprietry 
45x140x140mm 
600g (approx.) 
Shockguard 
Flame Retardent UL94V -0 

Highly Polished 
M6 Swift Thread and Bolt 

5 years 

UL1449 Edition 2 (pending) 
AS 3260,1EC 950 
C -Tick 
Certificate of suitability, 
Electricity Regulator 
ANSI/IEEE C62.41 -1991 Cat A, Cat B, Cat C. 

ANSI/IEEE C62.45 -1987 Life cycle testing. 

AS/NZS 1768 -1991 Cat A, Cat.B, Cat C. 

BS 6651:1992 Cat A, Cat B. 

IEC801 -5 Installation Class 5. 

IEC 61643 -1 

Note: Other operating voltages and frequencies are available on application. 
For specifications on other TDS products, refer to relevant Specifications Sheet. 
Exceeding nominal operating voltage while transient events occur may affect product life. 

TDS, MULTIPULSE, PROLINE, CRITEC, MOVTEC, DINLINE and SURGE REDUCTION FILTER are trademarks of ERICO. 

Due to a policy of continual product 
development, specifications are subject to 

change without notice. CO Copyright 1998 

Model Number 

TDS-MT-277 

Description 

TDS MOVTEC 220 -277V 100KA 

Hobart 

Sydney 
Melbourne 

Canberra 

ph:+61 3 6237-3200 
ph:+61 2 9479-8500 
ph:+61 3 9894-2677 
ph:+61 2 6257-3055 

fax+61 3 6273-0399 
fax+61 2 9980-5092 
fax+61 3 9894-3216 
fax+61 2 6257-3127 

Adelaide ph:+61 8 8366-6555 fax+61 8 8366-6556 

Perth ph:+61 8 9358-1233 fax+61 8 9358 -1404 

Singapore ph:+ 65-763-2477 fax+ 65 763 -2397 

Thailand ph:+ 662 627-9037-8 fax+662 627 -9168 
FRICO. rn 

rn a 

ERICO's coordinated approach to facility protection - CADWELD, CRITEC, ERITECH 

h 
www.erico.com 

E. 

Ca 
F 
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4kA, A 

Ilälllll 

72mm 

88 mm 

63 mm 

E 
E 0 

45 mm 

AIR 

Detailed Specifications for ERICO's 

DINLINE SURGE FILTER DSF -1OA -275 
Applications 

Lightning transients and surges are a major cause of expensive electronic 
equipment failure and business disruption. Damage may result in loss of 
computers, data and communications, loss of revenue, and loss of profits. 
The new Critec DINLINE family of surge diverters and filters offer economical 
and reliable protection from power transients with the convenience of easy 
installation on 35mm DIN rail mountings. 

The DINLINE DSF -10A -275 is a single phase surge reduction filter 
providing simultaneous shunt protection to Ph -N, Ph -E, & N -E circuits. In 
addition to filtering the clamped wave form, the DSF -10A -275 also reduces 
the rate of voltage rise, thus providing superior protection for sensitive 
electronic equipment. Common mode and differential mode noise filtering is 
also provided to reduce the troublesome effects of this problem. 

The DSF -10A -275 is rated to a surge capacity which totals 55kA (8/20Ns) 
across all three modes. This is provided as 15kA Ph -N, 15kA Ph -E and 25kA 
N -E. The low pass filter acts to further reduce the let- through voltage. The 
unit is designed for sites with a medium risk of transients or for secondary 
protection applications. For high exposure sites, or for the protection of 
critical equipment, DINLINE Surge Diverters should be installed at the point 
of energy or a Critec Proline Surge Reduction Filter installed. 

An illuminated status indicator is provided which is ideal for poorly illumi- 
nated switchboard locations. Internal electronics monitor the status of all 
surge devices, including N -E devices, and cause the indicator to extinguish if 
the internal surge material is below optimum condition, or power is lost. 

Features 

Single phase surge filter for medium 
exposure sites or secondary protection 
applications 

Three mode protection provides 
simultaneous Ph -N, Ph -E and N -E 
protection 

EMI RFI Noise Filtering 

35mm DIN rail mount, DIN 43880 
profile matches common MCBs 

72mm width compact design fits into 
most switch and distribution boards 

Electronic status indicator ideal for 
poorly illuminated locations 

Long service life 

Optional DINLINE Surge 
Counter 

5 year Warranty 

CRDUJELD' CRI TEC' ERI TECH 
WELDED ELECTRICAL CONNECTIONS SURGE PROTECTION DEVICES LIGHTNING PROTECTION /GROUNDING ERICO® 
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DINLINE SURGE FILTER DSF -10A -275 

SPECIFICATIONS 
Operation: 

Input voltage 
Maximum Load Current 
Max. operating voltage 

Power systems 

Earth leakage current 
Thermal dissipation 

Simultaneous protection modes: 
Let through voltage @ 3kA 

Surge rating 8/20µs 
Energy rating 

Filter: 
Inductor type 

Capacitor type 

Frequency Response( -3dB) 
Aggregate surge material 

Indicators: 
Status indication 

Physicals: 
Environmental rating 
Operating conditions 

Enclosure style 
Dimensions (W x D x H) 

Weight 
Encapsulation 

Enclosure material 
Surface finish 

Wiring terminals 
Warranty 

Test standards: 
Approvals (pending) 

Surge rated to meet 

220 - 240 Vac 
l0A 
275 Vrms 
TN -S, TN -C -S (MEN), TT, 
TN -C 
<1mA 
1 Watt 

Ph-1[ Eh:E 
681V 700V 
15kA 15kA 
576J 576J 

N-E 
688V 
25kA 
768J 

Linear 
Metallised polypropylene 
and Y grade metallised paper 
62kHz 
80kA 8 /20µs 

One, electronic. 

IP20 
0 -65 °C, 0 -90% humidity 
DIN 43880 
72 x 88 x 70mm 
700g (approx.) 
Proprietary 
Flame Retardant UL94V -0 
Spark eroded fmish 
Accepts up to 6mm2 

5 years 

AS 3100 
AS/NZS 425.1. 
CE, C -TICK 
Certificate of suitability, 
Australian Power Authority 
ANSI/IEEE C62.41 -1991 Cat A, Cat B. 
ANSI/IEEE C62.45 -1987 Life cycle testing. 
AS/NZS 1768 -1991 Cat A, Cat.B. 
BS 6651:1992 Cat A, Cat B. 
IEC 801 -5 Installation Class 5. 

IEC 1024 Zone 1 Protection. 
IEC 1643 -2. 

Due to a policy of continual product 
development, specifications are subject to 
change without notice. © Copyright 2000 

Model Number Description 

DSF- 10A -275V 1PH, 275VAC, 10A, 15 +15 +25KA, 3 MODE, DSF 

Hobart 
Sydney 
Melbourne 
Canberra 

ph:461 3 

ph:+61 2 

ph:+61 3 

ph:+61 2 

6237-3200 fax+61 3 6273-0399 Adelaide ph:+61 8 8366-6555 fax+61 8 8366-6556 
9479-8500 fax+61 2 9980-6092 Perth ph:+81 8 9358-1233 fax+61 8 9358 -1404 
9894-2677 fax+61 3 9894-3218 Singapore ph:* 65-763-2477 fax+ 65 763 -2397 
6257-3055 fax +61 2 6257 3127 Thailand ph:+ 662 627 -9037 -8 fax+662 627 -9168 

ERICD® 
ERICO's coordinated-approach to facility protection - CADWELD, CRITEC, ERITECH www.erico.com 
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J & P Richardson Industries Pty Ltd 

ZO SWITCHBOARD WORKS TEST RESULTS 

File: / /Jpr Server /docs/!sched/Masters.doc Revision 0 Date: 25 May 2001 
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J. & P. RICHARDSON INDUSTRIES P.TY LTD 
114 Campbell Avenue, WACOL QLD ÁO76 - 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 ' 

Fma1: jpr{a jpr.com.an 

SWITCHBOARD & SHEETA ÉTAL INSPECTION REPORT 

Form No. F1017/3 

Customer Name: f-ß/14 <- c.>" Job No: , î / 1.7 7 
Item: 
i X li'= y--tra l-La ;¡ ,, 41 /" S 7/9 7X '..1 5t....-,7.4/./.1'...,.. .,cJ Drawing No: 

-7 / 
Y_ '_ > 71 J 2 / / V %' 

TASK PRODUCT 
DETAIL 

INSPECTED 
BY . 

DATE 
PASS / 

FAIL 

CORRECTIVE ACTION 
REQUEST OR 
COMMENTS 

Design Documents ". p,tiL:- 2S'-3 .ti, 
Drafting Documents 7. N^ ` ).5 --g.- i) 
Sheetmetal 

(Refer F1018 for details) 
Switchboard 

Doors N 

Cell/Panels - 

`ainting 

Process 

Min DFT (40 STD) 

Cure Test 

Colour Exterior 

Colour Internal 

Colour Panels 

Powder / Wet 

/' 
ti f /2:a/1 

fi 
..... . 

/'Kt UMW- ; 
Cubicle Erection v 

=fs 

Electrical Fitout 
(In accordance with drawings) 

ft 1 .,,' ,, i,: c 

Inspection & Test 

(Refer to F1019) 
E rn,,r;.. l 3/9 4 

Packing 

) ómments: 
fee: L-4" 

CL a, t f l k `'e 'ri .IL/21,v 
{ 1 ,` 

Affix Status Here: 
,.....- - y:; ..'. <,_- f.- ::.s:..., 

Yellow Awaiting Inspection 
cireen 

Red 
Inspection & Test Passed 
Inspection & Test Failed, Awaiting Rectification 
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J. & P. RICHARDSON INDUSTRIES PTY. 
114 Campbell Avenue, WACOL QLD 4076 -jr- 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 
E-mail: 1pr@lpr.com.an 

SWITCHBOARD /SHEETMETAL 
INSPECTION CHECKLIST 

Form No. F1018/2 

CLIENT: si-v 
PRODUCT 
DESCRIPTION: X fret -0-i/o 5-7o 

CONSTRUCTION 

JOB NO:$ 7/ C 77 
DRAWING & SCHEDULE NUMBERS 

/re' ̀ f 7/ 4/1 7 7 a c' 

QUALITY COMPLIANCE 
WITH DRAWINGS 

GOOD POOR YES NO 

REMARKS OR 
ACTION 

1. Folds 

2. Welds 

3. Edges / File 

4. Gauge 

S. Material 

6. Ventilation Openings / Filter Bracket 

7. Equipment Mounting Arrangement 

8. Doors Stiffened 

9. Escutcheons and Lexan Covers 

10. Cable Saddles 

11. Grinding 

12. Door Stays Fitted 

13. Earth Studs 

14. Rubber Retainer 

15. Drawing Holder z 
16. Hat Sections 

17. Locking Bars Fitted 

18. External Crevice Welded And Ground 

19. Legend Cards 

20. General Conditions Satisfactory 

21. Cabinet Clean 

22. Job Name and Number Marked 

INSPECTED BY: DATE: ! '7 ̀  G 
AFFIX STATUS HERE Yellow Awaiting Inspection 

Green Inspected/Tested Passed 
Red Inspected/Tested waiting Rectification 
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jik J. & P. RICHARDSON INDUSTRIES`PT°LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07)3271 3623 

E -mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 

Form No. F1019/4 
Sheet I of 4 

Customer Name: HC, f fc. o 
Project: 6t:1/ ßt / t! ç t i - ( ' , , ti o- t o /J L,(ErtS 
JPR Job No: 7 1Cr 7 7 Item: 
Constructed by: A lTt-.n ,lnhc,r, S Tested by: E t r) Stir Date: z G 1 co. 
Iemchècfl1 - - ó ç-Omp7 rÌ PF i - gsYgrum hAV Spéç eálió 
Main Functional Unit/s Qty .- Size - Fuses/O/L 
Fuse Fittings Qty .` Size ^- Fuse Size 
Circuit Breakers Qty -- Size ....-- O/L 
Neutral Reqd .-- Size - ID 
Earthing Checked , Size 
C.T.s Qty Rating 
Meters Qty .- Rating - 
Contactors Qty .- Rating ,- Voltage 
Overloads Qty Rating 
Relays Qty ._- Rating Voltage 
Timers Qty Rating _ Voltage 
Control Switches Qty Rating -- Function 
Push Buttons Qty - Rating - Function 
Pilot Lights Qty ,r- Rating - Voltage 
Transformers Qty Rating Voltage 
Auto Transformers Qty Rating Voltage 
Terminals Qty .,- Size - ID ' - 
Engraving Qty Size ID 
Cabling Type Size - ID 
Busbars Type Size ID 
Escutcheons / Shrouds Type Material IP rating 
S.A. Metering CTs Qty Rating 
S.A Metering Links Type 
S.A. Meters . Type Size 

Qty Size 
Qty Size 
Qty Size 

Generá > 
' s't ;: t,, heç:L" .c .:.. r,7, - á :- ;e . -> . = : kr 

. "- : - ._. ` t`. 
IP Sealing Rating 
Door Latches Qty - Type - Operation r 
Ventilation Required -- Type _ Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power ,- Control - Result l 
Busbar System Clearances Joints ID 
Earth Continuity Body to E Doors to E r Panels to E ..-- 
Cubicle Cleaned ..- 
Paint Finish Intact - 
Polarity Check R - R W - W r B - B r 
Continuity Check R - R W - W B - B -j N -N¡, 
Comments: 
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,: 
J. & P. RICHARDSON TNDUSTRYËS PTY°LTD - 

114 Campbell Avenue;lYAÇOL QLD 4076 
Ph: (07) 3271 2911 - Fax: (07)3271 3G23 

E-mail: jprepr:com:au 

SWITCHBOARD CONTINUITY & INSULATION TEST REPORT 

Form No. F1629/2 

Customer Name: PI II< c . 

Project: Cvifee i ti CvrP-en - _5' r,rl, c% G.ci {r s 
JPR Job No: ¡ 

!7 7/q 7 7 Switchboard: c n 7 J i, a-ti E ,"t/C/ ! ,+1 .1 Ci (C 
Constructed by: 

- . K,,,,,1,4, s.- - Tested by: ;, 1 
------- E a= Date: c .L4: 

.ds`"'-+=,.-,^ 7:- a` .:". '..-":-'¡7 %%%TT s,4 ç.. .-' .rát,3 , .f.' .. t7---íT'i rc á`+lSiO[ `iij` v.li %.'_TMSrl,ñ aa-ïJ j.w.:ç.; w,y.. 

' sc$':_CT':s,.- :. a4 s w.,2ynrç ,sKv #h {w'a 5'.4+<<'+a-+:cSC-"..`-.ti:7 a. 
_.nCs3=i 

i.C _. .SC...! - 
Frorn - To " : Red . White -' BIué Néutral 

. , 

. 

_, 

. 

Sketch: 

,. 

=`.."ri==''Fa "-t,';-;;:;:;INSULATIONTESTST.OSECTION.8OFAS3439.i=1993:ï,:::;; :1--41/:-+- ̀ : 
=.Ì% 

44..} ;- 
. a G. . ' :. . . . . . : }: . .... . . ._ . .. , . . . .. .. -, . . . . . ..r _ .. .. -:),--4-..4,..: v 

Designation 1000 V Test 2.5 kV Test ( lmin ) 1000 V Test 
Red to Earth 

_ 

, 
%.(-- 

White to Earth 
e< c. c 

Blue to Earth t,-` C. 

Neutral to Earth 
Red to White it.C,e 
Red to Blue c.;.c, 
White tóBlue 

tri- LC! . . - 

Comments: 
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FILE: EMC0381BL 03/01/03 

JOB SAFETY ANALYSIS, : 

LIVE LOW VOLTAGE WORK 

PAGE 1 OF 1 

TESTING SWITCHBOARDS AND CONTROL PANELS WITHIN OUR MANUFACTURING PREMISES 

APPROVED BY: Eric McCulloch (WHSO) 

LOCATION: WACOL WORKSHOP DATE: 1!.d./Sir" 

AUTHORISATIONS 

Authorisation from person in 
charge 

TASK 

LIVE LOW VOLTAGE WORK 

TESTING SWITCHBOARDS 
AND CONTROL PANELS 
WITHIN OUR 
MANUFACTURING 
PREMISES 

OPTION 

OPTION 

PERSONAL PROTECTIVE EQUIPMENT 

YES Long cotton clothing Q" YES 
Insulating work gloves in test Er YES 

Insulating mats I covers in test 0 YES 

Switchboard rescue kit in test 0 YES 

Isolation points identified and accessible 
Work area clear of obstructions 

Unauthorised access prevented to work area 

P.P.E. is fit for purpose 

Test equipment is fit for purpose 

Written authority to proceed has been obtained from 
a person in charge 
JPR authorisation to conduct live work is current 

Approved dedicated power supply only used for 
testing. 

Approved dedicated power supply in current test 

(A) RCD protected outputs used at power supply 

> RCD protection checked daily prior to use 

> Safety Observer ice/ is not required 

(B) Non RCD protected outputs used at power supply 
> Supervisor consulted prior to use 

> Safety Observer is in attendance 

a YES 
Et- YES 

0" YES 

Er YES 

YES 

©" YES 

a YES 

E YES 

a- YES 

B' YES 

ET YES 

0' YES 

O YES 
YES 

O YES 

I understand and am fully aware of the requirements of this job safety analysis. 

Signatures: 1 Ccç..A...,.Se.s 2. 3. 4. 5. 

SP373 Springfield College Dr Springfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id TMS1335 Active 29/07/2015 Page 362 of 378



J. & P. RICHARDSON INDUSTRIES PTY LTD 
114 Campbell Avenue, WACOL QLD 4076 - 

Ph: (07) 3271 2911 - Fax: (07) 3271 362.3 

E -mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/4 
Sheet 2 of 4 

Customer Name: Ci It C? 
Pro'ect: ' I I ez -ecl -- , 'i 
JPR Job No: F' -71C-/ 7 7 Item: Drive: per '7 l 
Constructed by: ( «eo, *,,14 4,6 f Tested by: e a ,,c, Date: j - 

Item° çh a lú'= o con: wfih ,trim Dóú ñ 4S eatron -4,7-1W,... 
Main Functional Unit/s: Qty Size Fuses/O/L 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers Qty -- Size OIL 
Neutral Reqd _ Size _ ID 
Earthing Checked Size - 
C.T.s Qty Rating 
Meters Qty Rating 
Contactors Qty Rating _ Voltage 
Overloads Qty Rating 
Relays Qty .- Rating ,--- Voltage ,- 
Timers Qty Rating Voltage 
Control Switches Qty Rating - Function -- 
Push Buttons Qty ,.._ Rating _. Function 
Pilot Lights Qty - Rating - - Voltage .- 
Transformers Qty Rating Voltage 
Auto Transformers Qty Rating Voltage 
Terminals Qty ..- Size -. ID -- 
Engraving Qty - Size _ ID - 
Cabling Type Size ID 
Busbars Type Size ID 
Escutcheons / Shrouds Type Material IP rating 

Qty Size 
Qty Size 

0.0(4 S-11' s. -.4Z am .4 - -,-ä= -. . "" 
9rL, ,406 va ̀ .k = 1%sgS?.5. ..rt: :.zt 

IP Sealing Rating 
Door Latches Qty Type Operation 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power .- Control -- Result 
Polarity Check R - R .- W - W B - B 
Continuity Check R - R ,- W - W B - B - ( N - N 
Partially Checked Circuits - Point to Point 

Comments: 
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Ak J. & P. RICHARDSON INDUSTRIES PTV LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 
E -mail: jpr@jpr.eom.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VFD & SOFT STARTER SETUP 

Form No. F1019/4 
Sheet 3 o 4 

Customer Name: 
1'"' u (/r 

Project: t. ](fr f-1 _ 6/4..et : - 5-P/'ù) F, I. Li t c> li - .. 

JPR Job No: f 7/ q '7 7 Item: 

Tested by: . Ep3 yc) l Drive: 
1 

Date: i VVc,G. 
i' 

Constructed by: ii. Korn c 
Drive Type: E el t f Coo M F G 7O V e-, b" ST et o 1.r 
Drive Rating: 

Drive Setup Details: 

<<r'ca: -. r ç,r any 
()32 ni`/ 
Ö41 it15i' 

ú7 a o 
C 43 i í-1W 
o44 I49" 5PPív1 
r. s I 

6G-2 
C 7 1 V6 S 

Comments: 
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J. & P. RICHARDSON INDUSTRIES PTV LTD 
114 Campbell Avenue, WACOL QLD 4076 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 

E -mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
INDIVIDUAL DRIVES 

Form No. F1019/4 
Sheet 2 of 4 

Customer Name: j-ic, //r r. ' 

Pro ect: ' I . -to et . tel.., - , .1. L . 
.. o, `o: Item: - Drive: p;, , -I 

Constructed b : fr . ;r, ^ ,, L Tested b : 6 y _: Date: j a 
K? "`fPDoçumenff4 ,N.- 

.4- .-' [ém-ch ci &--g = , o co 0. . SÚ' 
Main Functional Unit/s: Qty Size Fuses/O/L 
Fuse Fittings Qty Size Fuse Size 
Circuit Breakers Qty Size - O/L 
Neutral Reqd .-- Size - ID 
Earthing Checked Size 
C.T.s Qty Rating 
Meters Qty Rating 
Contactors Qty -- Rating - Voltage r 
Overloads Qty Rating 
Relays Qty .- Rating - Voltage 
Timers Qty Rating Voltage 
Control Switches Qty - Rating Function 
Push Buttons Qty .r Rating - Function 
Pilot Lights Qty . . Rating Voltage 
Transformers Qty Rating Voltage 
Auto Transformers Qty Rating Voltage 
Terminals Qty Size - ID 
Engraving Qty ,- Size ID s/ 
Cabling Type .'- Size ID / 
Busbars Type Size ID 
Escutcheons / Shrouds Type Material IP rating 

Qty Size 
Qty Size 

GeneT41.. 'fí'éçkL -, -' ' x: r', zS. x?ñ ..a r x ±'4 '.L,-K_ n :I fr .. -.. rr L;. .k«fl'. ^b.sJ .tFY =`i. 

IP Sealing Rating 
Door Latches Qty Type Operation 
Ventilation Required Type Operation 
Circuit Schedule Required Fitted Checked 
Terminal Tightness Power ..-- Control -- Result 
Polarity Check R - R ..- W - W B - B 
Continuity Check R - R ,_ W - W - B - B .- I N - N 
Partially Checked Circuits - Point to Point 

Comments: 
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Jj 
Form No. F1019/4 

Sheet 3 o 4 

J. & P. RICHARDSON INDUSTRIES ETV LTD 
114 Campbell Avenue, WACOL QLD 4076 - 

Ph: (07) 3271 2911 - Fax: (07) 3271 3623 
E-mail: jpr@jpr.com.au 

SWITCHBOARD ELECTRICAL INSPECTION & TEST REPORT 
VFD & SOFT STARTER SETUP 

Customer Name: W_d_f_f_12 
Project: Q ¡ p / ßvt/i:' f --.^i. - SJfi.,.. IC/ te, if s 
JPR Job No: f, 71 CI 7 Item: 

y Tested by: E. 5 a c, l Drive: _P -,,,, ue a 
Date: , 31y1c ti. Constructed by: A. K0,h -+11,c,,, 

Drive Type: f ,+1rfrorl M$ F (-)30 5)r fS%cr0 1`., i' 
Drive Rating: 

Drive Setup Details: 

F.;-cot . td,. 
s,r Tt,rty 

C) 3 2 ()N. 
r.% C.I. / 1.44G-t.' 

c, a 2 2-9 A 

C U3 t S ii VI/. 

o G- i 0-SSf.PM 
r. Sl 1 

6 5 
C 7 1 Y E 

Comments: 
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J & P Richardson Industries Pty Ltd 

8.0 "AS CONSTRUCTED" DRAWINGS 

File: / /Jpr Server /docs /!sched/Masters.doc Revision 0 Date: 25 May 2001 
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1681 

650 

01500 ACCESS CHAMBER 

REFER KC STO DWG 55.05 

68. 61 

1260/950 
(LEAR OPENING 

/ 

L017 OF 

CONTRACT 0100 
FLOWMETER 

1720 

229 

n 178 

V2BSP 
TAPPING 

--- 675. 

060 
GUOERALLS 

1600:1050 

CLEAR OPENING / 
I 

V 
250 I- r c V / 

í7V0. CONTRACTOR TO/ 
PROVIDE 6 CORED HOLES 600 

0400 AS SHOWN AT 

L RL 66.580 

PIPE SUPPORT 

BRACKET 

SPARE PIPE FOR 

FLOWMETER MAINTENANCE 

REVISIONS 

AMMEND6IEM HMS DATE 

C 

F 

E 

D 

C 

B 

siL MOW aSt.f 

Survey Certification : 

M the Surveyof for this Project I hereby 

ow* that the getout for construction 

hoe been Oi accordance wall the d16841 arc 
bvd5 shown on thin drawing. 

SIGNED DATE 

CP13b12ct5a41 Certification : 

M Supervising Engineer for lei. project. I 

certify that the mete detailed on this drawing 

have been carried out in accordance with this 

drawing and specifiootions. to the aatisfoctiar 
of The 9NSIN 0l an COUNCIL. 

SIGNED DATE J 

230 

r 

IPSWICH WATER 
A COMMERCIAL BUSINESS UNIT OF IPSWICH CITY COUNCIL 

NEVILLE BONNER BUILDING 

WARWICK ROAD, YAMANTO 

P.O. BOX 191 

Phone (011 3810 7896 

(011 3810 7907 

Fax (071 3810 7950 

VALVE SUPPORT 

BRACKET 

050 DRAIN WITH 

FLAP VALVE 

NOTE: 

THIS FLANGE TO BE 

DRILLED DIN PN10 TO 

MATCH PUMP STANO 

3607 

241 

RL ól300 

OURLET 

RL 46.580 

INLET SEWER 

IL 63.685 

STANDBY PUMP 

START RL 63.385 

PUMP START 
RI. 63.085 

PUMP STOP 

RL 62.400 

RL 62.000 

230 

FSL RL 66.000 

6300 

230 02400 

luEIONA - A 

(VENT POLE EY OTHERS NOT SHOWN/ 

NOTE: 

1. PUMPS GRUNDFOS MODEL SV152 1118 15kW 2P1. 

2. CIVIL CONTRACTOR TO MAINTAIN THESE DIMENSIONS 

3. FLOWMETER L VALVE PIT FLOOR GEL'S TO BE CONFIRMED 

230 

1200 

"AS CONSTRUCTED" 

J. & P. RICHARDSON PR (07) 3271 2911 

INDUSTRIES Ply LID EEECITRCM. CONTRACTORS AND ENCNEERS FM. (07) 3271 3623 

ASA 23 001 952 325 114 CAMPBELL Mk 141[0. CID 4076 DINL jprO x.cpnau 

SCALES BEFORE REDUCTION: 

0 100 500 1000 

SCALE DI MLUMETRES 

(520 BEFORE REDUCTION) 

=N ED PA eau 
MAMI PM 

OEMER r76.0i.- 
REtEIERtfD 

RITO NDCO) 

APPRO+ED DATE 

IMAGER PS1131 WER 

Dato 6 -8-04 I Trac# PH. I Chearect I PR Crowing Na: PO4-B71977/61 I Rer: 

t 
Location : BUTTERFLY GREEN - SPRINGFIELD LAKES 

71Úe : SEWERAGE PUMP STATION 

PIPEWORK LAYOUT 

\Doc Status : PREUMINARY Size : Al Or : Rev : A Drg No : 
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LOOT OF 

CONTRACT 

361 

11 

I p32 CONDUR 

FOR FLOWMETER 

) 

( 

THRUST 

BLOCK 

2001 2000 

/Ii 
0 101 CONDIRT 

M MECUM OF 

OCOM1715 POWER \ 210 

SUPPLY 1 _t25- 

roo 

80071750:2000 HIGH 

SWITCHBOARD 

032 CO/OUT/ 
FOR EARTH. BRING 

OUT OF GROUND 

AT 9.5.1.. 

r_ 

1 

2 :01o0 L 1:p50 
CONDUITS FOR PUMP 

MOTOR L CONTROL 

CABLES 

050 CONDIR7 

EO R TELEMETRI 

230 

400 

-1 A 

230 

2400 9 0 950 

340 
330 

ONL PIPEWORK 

sae 

THRUST 

BLOCK 

1447 60 200 1 356 229 

230 

JOB NOTES 
WORK BY PUMP CONTRACTOR 

1 Supply 8 Installation of all equipment detailed on drawing number PO4- B71977X0,1 

2 Supply 8 Installation of control cubicle 8 associated wiring for pump station. 
3 Pipework 100dia. DICL Class K12 8 fittings AS2280 Externaly Coated 

Jotacote 412 black 400 microns D.F.T. 

4 All bolts, nuts, 8 washers in wet well grade 316SS. 

5 All flanges to be AS2129 Table "C." 
6 Supply 8 Installation of 40m of Submains cabling. 

WORK BY OTHERS 
1 Construction of pump well. ' 

2 Supply 8 Installation of manhole covers 8 frames, twist lock insert boxes, 8 

steelwork other than that itemised on the above drawing. 

3 Supply 8 Installation of cast in conduits detailed on drawing 

4 Supply 8 Installation of vent / property pole including rag bolts. 

5 Supply 8 Installation of inlet pipework 8 valves. 

6 Supply 8 Installation of air release pipework. 

7 Provision of water for site testing. 

8 Supply 8 Installation of rising main connection fitting. 

9 Installation of rising main connection fitting if rising main is either: 

a. Not installed at time of pipework installation or 

b. The rising main is incorrectly located. 

10 Excavation 8 backfilling where required. 

11 Provision of cored holes for pipework 8 making good same after pipework 
Installation. 

12 Benching of pump wells as required by Consulting Engineer /Council. 

13 Construction of concrete thrust blocks. 

14 Supply 8 Installation of R.P.Z. Valve (if required). 

15 Supply 8 Installation of 25mm water service (if required). 

16 Supply 8 Installation of Auto Well Washer (if required). 

3628 3510 

t090 
PUMP DISCH. 

STAND 

ELetil 
TOP SLAB NOT SHOWN 

( WELL 

DRILL e HOLES 

ON SITE FOR 

M16:220 HSARM 
HILT! ANCHORS 

FOUNDATION DETAIL, 

NOTE: 

1. PUMPS GRUNDFOS MODEL SV152 H1B 15kW 2PL 

2. s CIVIL CONTRACTOR TO MAINTAIN THESE DIMENSIONS 

VENT POL 

BY OTHERS 

( WELL 

SUGGESTED LIMIT OF 

FLAT FLOOR AREA FOR 

BENCHING ONLY. FOR 

ACTUAL DETAIL REFER 

COUNCIL OR CONSULTING 

ENGINEERS' REQUIREMENTS 

"AS CONSTRUCTED" 

J. ac P. RICHARDSON PR (O7) 3271 2911 

INDUSTRIES PTY LTD ELECTRICAL CONTRACTORS AND ENGINEERS FAx 07) mi 3623 

AWL 23 001 952 325 114 011F93L ALE VOX ID 4076 EMIL 1oibprram.w 

Dutt 6-8-04 I Tract PH II Duckett r,AR Drawing Na: PO4-871977/x0 f Ra 

I- REVISIONS \ 
ALYENDUET4T INITIALS DATE 

G 

F 

E 

D 

G 

B 

,,A._oaaór 

Survey CatiiCation : 

M the surveyor for Mie Project I hereby 

artBy that the *stout for construction 

hm been il accordance 'Rh the design and 

',veil shown on this droving. 

SIGNED DATE 

Construction Certification : 

M Supervising Engines for this project. I 

certify that the Inari* detailed on this drawing 

have been carried out in o.carda .. with this 

droving and specifications, to the wlisfoction 
of the MINCH CITY COUNCIL 

SIGNED DATE l 

IPSWICH WATER 
A COMMERCIAL BUSINESS UNIT OF IPSWICH CITY COUNCIL 

NEVILLE BONNER BUILDING 

WARWICK ROAD, YAMANTO 

P.O. BOX 191 

Phone (07) 3810 1894 

(07) 3810 1907 

Fax 1071 3810 1950 

SCUTS BEFORE REDUCTION: 

o 100 500 100 

SCALE IN MILLIMETRES 

1420 BEFORE REDUCTION/ 

IOW DAR \ 
Location : BUTTERFLY GREEN - SPRINGFIELD LAKES 

-flue : SEWERAGE PUMP STATION 

PIPEWORK LAYOUT 

amour Px 6-8-06 
ORAN Px e-e-a 
CEDED 

REO61o0D 

,,¡47L 

RERHOOa) 

APPROvE11 DATE 
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Survey Certifcation : 

As the Surveyor for this Project, I hereby 

certify that the setter! for construction 

has been in accordance with the design and 

levels shown on this drawing. 

SIGNED DATE 

CaMructier) Certification : 

As Supervising Engineer for this project. I 

certify that the sorb detailed on this drawing 

have been carried out in accordance with this 

drawing and specifications, to the satisfaction 

of the IPSWICH an' COUNCIL 

SIGNED DATE 
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UCTED" 

Item Qty Make & Number - Description Label 
F1 -F3 3 NHP NV63FW FUSE HOLDER FI. F2, F3 

3 NHP NTIA 32 FUSE LINK 

F4 1 NHP N2OFW FUSE HOLDER F4 

1 NHP NNIT 6 FUSE LINK 

FM 1 ABB MAGMASTER MF/F301X4110AOOSER1301111 FLOWMETER 

1H3, 2H3 2 SPRECHER 8 SCHUH D5P- PS3RL7 AMBER PILOT LIGHT PUMP No.1, 2 WATER IN OIL 

2 SPRECHER 8 SCHUH BA9S- 13- 130V -2.4W PILOT LIGHT LAMP 

1K1, 2K1 2 SPRECHER 8 SCHUH CA7- 30- 00- 240VAC c/w CS7 -PV -20 CONTACTOR 1K1, 2K1 

1K2, 2K2 2 SPRECHER F. SCHUH CA7- 30- 00- 240VAC CONTACTOR 1K2. 2K2 

1K3, 2K3 2 FINDER 55.34.0054 240V AC RELAY 1K3, 2K3 

2 FINDER 94.74 RELAY BASE 

1X4, 2K4 2 FINDER 55.34.0054 240V AC RELAY 1K4, 2K4 

2 FINDER 94.74 RELAY BASE 

1KS, 2KS 2 TRITRONICS RT1 240V WATER IN OIL RELAY 1KS, 2K5 

1K50, 2K50 2 FINDER 55.34.0054 240V AC RELAY 1K50, 2K50 

2 FINDER 94.74 RELAY BASE 

K10 1 FINDER 55.34.0054 24V DC RELAY K10 

1 FINDER 94.74 RELAY BASE 

P1 1 IME RQ72E VAC 500V VOLTMETER 

PFR 1 CROUZET FW 415V PHASE FAILURE RELAY PFR 

Q1 1 TERASAKI DIN- T1OH3100C 3P CIRCUIT BREAKER MAIN SWITCH 

101 1 TERASAKI DTCB10350C 3P CIRCUIT BREAKER PUMP No.1 

201 1 TERASAKI DTCB10350C 3P CIRCUIT BREAKER PUMP No.2 

02 1 TERASAKI DSMCB1630 1P EARTH LEAKAGE CIRCUIT BREAKER 02 
04 1 TERASAKI DTCB6110C 1P CIRCUIT BREAKER 04 
OS, 06, Q7 3 TERASAKI DTCB6106C 1P CIRCUIT BREAKER QS, Q6, 07 

103, 203 2 TERASAKI DTCB6110C 1P CIRCUIT BREAKER 1Q3, 2Q3 

08 1 TERASAKI DTCB6110C 1P CIRCUIT BREAKER Q8 

1Q8 1 TERASAKI DTCB6104C 1P CIRCUIT BREAKER 108 

208 1 TERASAKI DTCB6104C 1P CIRCUIT BREAKER 208 
4Q8 1 TERASAKI DTCB6104C lP CIRCUIT BREAKER 408 
608 1 TERASAKI DTCB6104C 1P CIRCUIT BREAKER 608 
09 1 CLIPSAL SLBC3125CD CHANGEOVER SWITCH NORMAL -OFF- EMERGENCY 

S1 1 KRAUS 8, NAIMER CA10 A007 FT2 625 VOLTMETER SELECTOR SWITCH 

1S1, 251 2 KRAUS F. NAIMER CA10 A211 FT2 623 M -O -A SELECTOR SWITCH PUMP No.1, 2 

152, 252 2 SPRECHER 8 SCHUH D5P- F402W3LX01 STOP PUSHBUTTON PUMP No.1, 2 STOP 

153, 253 2 SPRECHER & SCHUH D5P- F301W3LX10 START PUSHBUTTON PUMP No.1, 2 START 

1S4, 2S4 2 SPRECHER 8 SCHUH D5P- F607W3LX10 RESET PUSHBUTTON PUMP No.1, 2 WATER IN OIL RESET 

ES1, ES2 2 SPRECHER 8 SCHUH DSP-MTS643LXO1 c/w E /STOP LEGEND E /STOP PUSHBUTTON PUMP No.1, 2 E /STOP 

SD1 -SD4 4 MOVTEC MT- 277V/135KA SURGE DIVERTER SDI, 2, 3, 4 

SRF 1 CRITEC DSF- 10A -275V SURGE REDUCTION FILTER SRF 

1U1, 2U1 2 EMOTRON MSF -030 c/w REMOTE KEYPAD 01- 2138 -00 SOFT STARTER 1U1, 2U1 

2 EMOTRON 01- 2020 -00 S/S C.T. BYPASS KIT 

X1 1 CLIPSAL 2015 c/w 449A MOUNTING BLOCK 1P OUTLET 

X2 1 MARECHAL 380 -440V PLUG SOCKET DS6 GENERATOR SUPPLY INLET SOCKET 

2 COSMOTEC AC- 12320BTP CUBICLE FANS 

16 SPRECHER 8 SCHUH V7 -W6 6mm TERMINAL 

6 SPRECHER 8 SCHUH V7 -EB10 6mm TERMINAL END PLATE 

8 SPRECHER 8 SCHUH V7 -WK06 DISCONNECT TERMINAL 

H1 1 HPM 610 REO c/w 60W LAMP FAULT LIGHT 

U2 1 VEGAPULS61 . DIS61 WET WELL LEVEL INDICATOR 

DS1,2 2 BURGESS OS3 DOOR SWITCHES 

2 13W BIKINI c/w SWITCH FLUORESCENT LIGHTS 
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Survey Certification 

As the Surveyor for this Project, I hereby 

certify that the seed for caatnrelioo 

has been in accordance with the design and 

Ievela shown an this drawing, 

SIGNED DATE 

Construction Certification : 

As Supervising Engineer for this project, I 

certify that the works detailed on this drawing 

have been carried out in accordance with this 

drawing and specifaatioro, to the satisfaction 

of the !PSYCH CITY COUNCIL 

SIGNED DATE l 
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OPERATING PARAMETERS 
Segregation Form 1 to AS.1939 
Protection IP56 Weatherproof to AS.1939 

Fault Level (1sec.) To suit 
Rated Voltage 415VAC 
Rated Current 100A 
Measure of Protection Door Interlocks, Termination barriers & shields IP2X 

Service Conditions Outdoors 
Weight (approx.) 

CONSTRUCTION DETAILS 
Construction Machine formed, Front connected, Floor mounted 
Material 3mm Marine grade (5083 -H321) aluminium cubicle & doors 

3mm Marine grade (5083 -H321) aluminium gear trays 

Doors 1, 4 Fitted with Chrome Plated brass pintle hinges 
Chrome Plated lockable (KEYED 92268) 'L." Handles 

Stainless steel doors stays min 100deg. Opening 

Door 3 Fitted with Chrome Plated brass pintle hinges 
Chrome Plated Padlockable "L" Handles 
Stainless steel doors stays min 100deg. Opening 

Doors 2,5 Fitted with Chrome Plated brass pintle hinges 
Chrome plated 1/4 tum coin locks. 

Stiffening All doors over 1000mm 

Door Seals Neoprene rubber around mullions 
Hinged Panels Fitted with Chrome Plated brass pintle hinges 

Chrome plated 1/4 turn coin locks 
Vents Fitted with vermin proof mesh c/w brackets for removable dust filters 

Bottom cable zone mesh only 
Plinth Bolt on 75x40x5mm Mild steel channel with 13mm dia. Holes in lower front & rear flanges 

Hot dip galvanised after fabrication 

Cable Entries Bottom only as shown 
Glandplates N/A 
Fasteners AISI 316 grade stainless steel nuts & bolts 

Welded 6mm lifting lugs Lifting Facility 
Finish Electrostatic powder coat baked enamel 

Preparation Clean, degrease, & grind smooth 
External Colour Natural Finish 
Internal Colour Natural Finish 
Equipment Panels N14 White to AS.2700 
Hinged Panels N14 White to AS.2700 
Wiring 

Power Pvc insulated V90 minimum 2.5mmsq Flex to AS.3147 Phase coloured 
Control Pvc insulated V90 1.5mmsq Flex to AS.3147 

240V Active: white 
240V Neutral: black 
24VDC +: pink 
24VDC -: brown 
24VAC Active: Grey 
24VAC Neutral: black/white trace 
Thermistor Circuit: orange 
Telemetry: violet/purple 

Markers Brady Marking System (Clear plastic sleeves with insertable tabs) 

Labels 
Material Engraved traffolyte 
Fixing M3x6 stainless steel panheads 

Colour W /B/W unless noted otherwise 

Fans Fan flow rate depending on starter rating 
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Survey Certifcatian : 

M the Surveyor for this Project. I hereby 

certify that the setout for construction 

has been in accordance with the desk, and 

levets shown an this drawing. 

SIGNED DATE 

Construction Certification : 

M Supervising Engineer for this project, 1 

certify that the works detailed on this drawing 

Faye been carried oat in occordance with this 
droving and specifications. ta the satisfaction 
at the IPSWICH CITY COUNCA.. 

SIGNED DATE l 
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P.O. BOX 191 Foz (071 3810 7950 
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