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Commissioning Report

26 August 2004

o COMMISSIONING REPORT

@ 1 INTRODUCTION

Tufnell Road Pump Station (SP68) is located in Banyo. The existing pumps have an
existing duty of 22 I/s and standby duty of 22 |I/s. It has been determined that the ultimate
population of the SP68 catchment is 1985 EP and the required duty of SP68 at Peak Wet
Weather Flow (PWWF) is 28 I/s.

2 PROJECT SCOPE SUMMARY
The scope of works for this project involves:

Arrange for the supply of two (2) new pumps for Tufnell Road Pump Station SP68.
Tag new pumps and switchboard with BW identification
(tags supplied by BW)
Configure switchboard for new pumping units
Upgrade electrical Consumers main to suit the increased load induced by the upgrade,
’ if required.

e Replace the two existing 7.5 kW pumps (one at a time to avoid the need for flow

diversion) and replace switchboard.
o Configure telemetry and screens at Cullen Ave
o Commission upgraded pump station

' 3 PLANNING & COMMISSIONING
3.1 Project Deliverables

A fully commissioned and operational facility.
Complete set of As Built drawings and O&M Manuals.
All defects to be rectified.

All necessary and agreed training.

3.2 Scope of Commissioning

. The commissioning tests will confirm the project deliverables will achieve the performance
as specified in the Project Delivery Document.

3.3 Commissioning Team

Brett Lawrence — BW Project Branch
Mark Cowper - BW Networks Branch
- Peter Rennex - BW Projects Branch

Matthew Duncan - BW Networks Branch

Alan Ruff — BW Networks Branch

Geoff Timms - BW Networks Branch

Ross Sehmish - BW Networks Branch
' George Kaluza - BW Networks Branch
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26 August 2004

4.2 Switchboard

The new switchboard has been installed and the single phase and three phase outlet

| were repositioned to the distribution board because of the location of the soft starters see
Fig 2.

|

) Fig 2
43 SCADA
The Alarms were checked and operated correctly

4.4 O & M Manuals

The O & M Manuals are being compiled and will be distributed as soon as the As
Constructed drawings are completed.
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. 5 FINDINGS & DISCUSSIONS
‘ 5.1 Pumps

The bends did not have the correct lifting or chain attachment positions.

5.2 Switchboard

The soft starters did not leave enough room in the front of the switchboard for the power
outlets. The cable entry gland was not installed as the chamber is gas tight.

5.3 SCADA

No problems were found.

5.4 0O & M Manuals
There were no issues with the O&M Manuals.

6 DEFECTS

There are no outstanding defects for the installation although there was some slight
damage to the switchboard on the installation see Fig 3.

7 RECOMMENDATIONS
. The standard pump bends are to be modified to suit the different sized pumps.
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‘ Appendix A - Commissioning Checklist
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Tufnell Rd Pump Stallon Upgrade Commissioning

Ross Sehmish
Matthew Duncan
George Kaluza

Brett Lawrence
Peter Rennex

Date: 16/6/04
: Pump 1 Pump 2
Pimms No: . PUS318 PUS319
Hours Run 0.1 0.1
Current @ 50 Hz 30.8 30.8
Red Phase
Blue Phase
White Phase
Volts @ 50 Hz
Red Phase 430 - 430
Blue Phase 430 430
White Phase 433 433
Static Head
Static Head on Rising Main
Dynamic Head
Dynamic Head on Rising Mair
_|Flow .33 33
Time to pump down (Secs’
VSD operation Soft Starter Soft Starter
Alarms ]
Pump Blockage ok ok
Water inoil ok ok
' [Refiux operation Replaced Replaced
Valves operation Replaced Replaced
- | Bleeder operations ok ok
Oil Level ok ‘ok
Vibrations ok ok
Generator Start Up n/a n/a
-]O&M Manual
As Constructeds
Attended on site: " Alan Ruff
Mark Cowper Geoff Timms

Comments:

Pump tilts when hose full and hits the wall - hose was replaced with 10 bar hose whlch solved the problel
Switchboard had marks from the sling on the front which were notex
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Page 9 of 224




Tufnell Road Yeronga SPS SP068 Upgrade OM Manual

Commissioning Report
26 August 2004

‘ Appendix B — Pump Curve and Flow Tests
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START-UP & COMMISSIONING PROCEDURES

GENERAL

Suitably qualified personnel must install the Switchboard assembly. The following
check procedures as a minimum, are recommended after installation and prior to
initial power-up.

A thorough visual inspection should be made to every aspect of the Switchboard on
arrival. This includes checking the Switchboard for any obvious external damages,
loose wire connections, loose cabling, loose equipment (relays, contactors, meters
etc.), panels damage in transit etc.

All problems must be rectified immediately as they could cause incorrect operation
or permanent damage to the equipment.

INITIAL POWER-UP CHECKLIST

Only authorised and appropriately trained personnel should carry out the inspection
and testing tasks specified, included below but not limited to.

1. Check all cable connections are firmly fastened and secured.

2. Check cable entries are adequately sealed and glanded.

3. Check all clearances.

4. Check main incoming cables are correctly terminated.

5. Check main earth connection for continuity.'

6. Check switchboard is free from any impurities (dust, filings etc.).
7. Check all doors and covers are secure and functioning properly.

8. Perform an insulation resistance test on the Switchboard ensuring the results
complied with the relevant requirements.

If all inspection and éhecks have been made, you are now ready to power-up the
Switchboard.

1
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POWER-UP PROCEDURE

Suitably qualified personnel should perform these procedures. These are suggested
procedures only, and if specific procedures are available or issued, they MUST
prevail.

WARNING

Fatilities have been caused by incorrect connection of Mains services. Correct
polarity must be ensured as the wrong connection will energise the earthing
system of the installation and create a hazardous situation.

Do not connect or re-connect supply to an installation unless correct polarity
has been proven by recognised tests.

1.

2.

Ensure the main incoming isolator or circuit breaker is isolated.
Ensure starter modules are isolated.

Energised mains cabling.

Turn main circuit breaker on.

Ensure that all phase voltages are present and correct.

Individual starter modules can now be energised.

Active 29/01/2014 ' Page 15 of 224
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PREVENTATIVE MAINTENANCE INSTliUCTIONS

2.0 GENERAL
The Switchboard requires proper care to ensure normal operation at all times.
Periodic inspections must be made to determine the exact condition of the
Switchboard equipment.
A regular program of systematic maintenance must be established for proper
operation of all Switchboard systems. A periodic maintenance schedule must be
followed and an inspection log maintained for ready reference. Ata minimum, the
log must record:
1. inspection interval
2. inspection procedure performed
3. maintenance performed, if any, as a result of inspection
| 4. name of inspector performing task
2.1 PREVENTATIVE MAINTENANCE
' Perform preventative maintenance as instructed in Table 1 below
TABLE 1
A Preventative Maintenance Schedule
SCHEDULE PARAGRAPH Reference:
| REQUIREMENT
% Monthly Visual inspection 2.2
i Six Monthly Paintwork Maintenance 2.3
| Yearly Mains connections 2.4
|
| Yearly Switchboard assembly 2.5
2.2 VISUAL INSPECTION

~ Q-Pulse Id TMS738

In conjunction with the annual maintenance test, frequent visual inspection should be
carried out. To verify the perfect functioning of the signalling system is to guarantee
the immediate indication of any abnormal occurrence in the equipment or its
components.

1. Check that all labelling and schedules are complete, up to date and in their
correct places

2. Inspect paintwork for signs of corrosion and for any blemishes, which might be
susceptible to corrosion in the near future. If inspection indicates areas of rust or
corrosion are present, immediately clean and repaint the area. (See section 2.3)

3. Check that the load balance on final subcircuits and incomer corresponds to the

specifications

Active 29/01/2014 Page 16 of 224
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2.3 PAINTWORK CARE AND MAINTENANCE

As a general rule, cleaning of externally located powder coating surfaces must take
place every six months. Where salts/pollutants are more prevalent such as seaside or
industrial areas, a cleaning program should be carried out more frequently. ie. every
three months.

THREE STEPS TO CLEANING POWDER COATED SURFACES

1. Remove loose deposits with a wet sponge (avoid scratching the surface by dry
dusting). '

2. Using a soft cloth and mild detergent in warm water, clean the powder coating to
remove any dust, salt or other deposits.

3. Always rinse after cleaning with fresh water to remove any remaining detergent.

Warning: - :
In some cases strong solvents recommended for thinning various types of paints and
also for cleaning up mastic’s/sealants are harmful to the extended life of the powder
coated surface. These solvents should not be used for cleaning purposes. If paint
splashes and sealants/mastic’s need to be removed than the following solvents can be
used safely. Methylated Sprits, Turpentine, White Spirits, Ethyl Alcohol,
Isopropanol.

24 MAINS CONNECTIONS

WARNING ‘
When inspecting or cleaning any of the equipment mentioned below, all due care
must be taken to de-energise the circuits associated with the location being
serviced.

All mains connections must be thoroughly inspected on an annual basis.

1. Inspect the tightness of all bolted connections making sure they are firmly secure
so that they cannot work themselves loose;

2. Ensure all connections and fixings remain free from dust and dirt build ups and
that there is no sign of corrosion;

3. Check that all cable supports and their corresponding fixings are in good working
order and are firmly secure;

REPAIRS
Immediately replace all damaged or missing parts found during inspection by
personnel who are qualified to carry out the repairs.

CLEANING OF EQUIPMENT |
All equipment should be cleaned either with a dry soft brush, a feather duster or an

equivalent device depending upon the circumstances. If possible, clean with a jet of
dry clean air taking care to avoid any damage to components. :

2
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SWITCHBOARD ASSEMBLY

: WARNING
When inspecting or cleaning any of the equipment mentioned below, all due care
must be taken to de-energise the circuits associated with the location being
serviced.

In order for the safe and continued working order of all parts and components within
the Switchboard a full maintenance inspection should be carried out annually.

1. First, remove all access panels of the Switchboard being careful of any earth
wires attached (if applicable).

2. Brush or wipe clean, all accumulated dust out of the enclosure.
3. Check that all bolted connections are tight and free from corrosion
4. Inspect all incoming and outgoing terminations are firmly secure.

5. Make sure all C.F.S. units, isolators, contactors, relays, etc. and controls are fully
operational.

6. Ensure that all instruments are functioning correctly and that their connections
and fixings are securely held.

7. Ensure that all hinges locks, keys, handles, etc. are secure and functioning
properly.

8. Check gaskets are intact and providing a suitable seal.

9. Make sure that the main earth connections have not come loose and remain
secure. Test the Switchboard for continuity.

10. Carry out a test to ensure full automatic operation of control circuits.

11. Follow manufactures maintenance and inspection procedures on essential
equipment. Eg. VFD’s, ACB’s etc.

REPAIRS

Immediately replace all damaged or missing parts found during inspection by
personnel who are qualified to carry out the repairs. If you find that a component,
such as a relay, is not working properly due to the fact that there is dirt on any of its
contacts or moving parts, an immediate replacement of that part is highly
recommended. Also double-check all other components in the general vicinity, as it is
highly probable that if one component is affected with dirt others will be also. Since
replacements of components are simple, refer to equipment schedule and equipment
specification. :

3
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SWITCHBOARD ASSEMBLY CONT:

CLEANING OF EQUIPMENT
All equipment enclosed inside the motor control centre should be cleaned with either

a dry soft brush, a feather duster or an equivalent device depending upon the
circumstances. If possible, clean with a jet of dry clean air taking care to avoid any

damage to components.

In the case of grommets, connectors, contactors, etc., cleaning of the contact area can
be done in its place using a lint-free cloth moistened with a solvent such as

CRC LECTRA-CLEAN or an approved electrical cleaning solvent. Removal of
corrosion should be with a cleaning solvent and dry thoroughly with a lint-free cloth.

NOTE: - :

- Take particular care when using industrial solvents, as some of these can be both
injurious and flammable. Before using any solvent, establish whether it has been
approved for use in the electrical industry and for the particular task.

Warning: - Be sure to follow all safety data sheet instructions on solvent.

If volatile solvents are used for cleaning switchboards, all traces of solvent must be
completely evaporated and blown away before the switchboard is re-energised.

SAFETY DIRECTIONS FOR CRC LECTRA-CLEAN

Vapour is harmful to health on prolonged exposure, avoid breathing vapour, use with
adequate ventilation. Avoid contact with skin. Intentional misuse by deliberately
concentrating and inhaling the contents can be harmful or fatal. Possible risk of
irreversible effects. Use only as directed.

First Aid.

# If poisoning occurs contact a doctor or poisons information centre.

# If swallowed do not induce vomiting — give a glass of water.

4
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POWER ELECTRIC

Switchboards o

ABN 73 052 204 118
Manufacturers of Engineered Switchboards for Mining, Industrial and Commercial Projects

FINAL CHECKING PROCEDURE FOR ALL SWITCHBOARDS

SWITCHBOARD TITLE: Tufnell Road Sewage Pump Station
JOB NUMBER: M0473
1 Check switchboard has been built as per the approved drawing,.

v " (KA Rating, IP Rating, Form of Segregation)

v' 2. Check all control functions.

v" 3. Check all connections.

v' | 4. Check all clearances.

v s Check hinges, locks, keys, handles etc, to ensure that they are secure and

" function properly

v' | 6. Check operations of all CFS units, circuit breakers, isolators, contactors, etc.

v' | 7. Check main earth connections and continuity.

v' | 8. Check that all the neutrals are accessible.

v" |9. Check that all labeling and schedules are in place.

v" 1 10. Check general condition of switchboard (paintwork, etc)

v" | 11. Check switchboard has been cleaned out.

v | 12. Megger switchboard

RESULT-1000V

CIRCUIT MEGGER COMMENTS:
R-E 2200M Tested Okay
W-E >200M Q
B-E >200M © CHECKED BY:
R-W >200M Q Stephen McLachlan
R-B >200M @ DATE: 11/05/04
W-B >200M Q
NEUT-E >200M Q

Telephone: (07) 32743922 3  Facsimile: (07) 3274 3929
Email: POWERELECTRICSWBD@BIGPOND.COM
PO Box 6176, Fairfield Gardens, BRISBANE, QUEENSLAND 4103, Australia
70 Flanders Street, SALISBURY, QUEENSLAND 4107
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1. Definitions

1.1. - About this manual

This instruction manual has been prepared by the Technical Department of the Pump Division of Oy E.
Sarlin Ab. It provides instructions on the installation, commission, function, operation and maintenance
of Sarlin submer5|ble pumps.

The manual is directed at pump and mumcupal engineering professionals. These professronals are
expected to have working knowledge of pumps and pumping in general as well as of pump operation
and maintenance.

-The illustrations in this manual may not exactly depict all pumps covered but are provided as general

reference on dimensions and as an illustration of a particular operation being described.

~1.2. Measurement Units

The S! system of measurement units, as implemented for pumping use by the ISO standard 2548, is
used in this manual wherever reference is made. to.dimensions or other quantities. The unit used in
drawings for the length dlmen5|on is millimetre (mm)

1.3. CE Marking

' The Sarlin submersible pumps bear the CE marking according to the Declaration of Conformity forming

the Section 11. The .CE marking is presented on the pump rating plate affixed to the pump top cover.

Notes attentions and warmngs are provided throughout this manual to provnde |mportant information to
the reader 4

1.4. Notes, Attentions and Warnings

NOTE -~ Anoteis used to convey special information or to highlight an operating
procedure or practice that requires specific information, knowledge, tools
_or equipment in order to achieve the desired result.

ATTENSION © An attention is used to convey special information or to hightight an oper-
o ~ ating procedure or practice where non-compliance could lead to damage
of the unit or other equupment .

cedure or practice where nonobservance may lead to serious personal

2 o A warnmg or safety lnstruc_tlon provides instructions on an operating pro-
. injury or cause danger to the life of operation personnel or others.

LA ‘Warning of the presence of dangerous voltage is provided with this
: symbol. Disregard of the warning may lead to electrical shock with con-
sequent risk of serious personal injury or death of the operational person--
nel.
Oy Grundfos Environment Finland Ab ‘ . : ~ Operator’s Manual
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2. Pump Informatien

- 21. Type DeS|gnat|on Code

Each Sarlin pump is identified by the type designation code provided in full on the order acknowledge—
ment and other documentation accompanying the pump upon delivery. The code compnses 15itemsin
the following fashion:

S|11 (X ]100] 4 Hi1]A 5|1M|P|Z]|R
1123 4 5|67 | 8191011121314 |15

The shaded code items are provided on the rating plate of the pump

Code Item : . Description
3 S 1. Pump type | S§ Sarlin S-type
' 2. Impeller V Vortex -
. 1 Single channel
2 . Double-channel
3 Three-channel
4 . Four-channel
N Multi-channel o
A Axial _ S } ' |
_ _ S Semi-axial |
3. Motor specification {1 Standard
o : X Explosion-proof
‘4. Motor power o Motor power'in kW
5.  Motor pole number ~  Indicates motor speed at ' ) ' |
: S50Hz 60Hz '
rpm rpm

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
14 14-pole 428 514

|
6. Generation marker _[1 1stgeneration '
: A 2nd generation ' |
B 3rd generation, etc. |
. The generation indicator differentiates between structurally
different pumps that have the same power rating. :

7. Impeller classification [l No classification
' " Ultra low head
Extra low head
Low head '
Medium head
High head
“Super high head

wIr=rmm
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8. Installation version 1 Submerged with baseplate and guide rails.
- 2 Submerged with baseplate and guide rails.
May operate continuously with motor exposed.
3 Vertical dry with stand. '
4 Submerged portable.
‘5 Submerged portable.
“ May operate continuously with motor exposed.
6 Horizontal dry with stand.
_ , 7 Submerged in column
9. Interchangeability - Interchangeability letter (A, B, C...) indicates interchange-
- " ability limitation of parts between otherwise identical pumps.
Pumps with no or the same letter have full interchangeability
of all parts and use the same spare parts catalogue.
R . ' 10. Supply phase number [] 3-phase
_ 1 1-phase
. 11. Supply frequency 5 50Hz
6 60Hz }
12. Voltage and starting 50 Hz 60 Hz
e ‘ 01 400V, DOL 01 460V DOL
. 11 400V, Y/D 11 460VY/ID
02 230V, DOL 03 500V DOL , : , |
12 230V, YD 13 500VY/D ' |
03 415V, DOL - 05 380V DOL
13 415V, YD 15 380V Y/D
04 500V, DOL 07 220VvDOL
~ 14 500V, Y/D 17 220V Y/D
. 06 690V, DOL .
13. Special features P Indicates that protection circuitry is included
' . D in motors on models where this feature is optional.
. U. Flanges drilled to ANSI specifications.’ '
' Protection circuitry provided.

D Trimmed impeller .
.C Cable length
Z Combination of D and C or other.

14. Non-standard items
: ' oo S Refer to order acknowledgement for details

B
15. Construction material - [] Standard materials -
o R All stainless steel
S. Wet parts, including volute, impeller,
oil housing and guide shoe (version 1 & 2) stainless

steel
‘Q Impeller stainless steel

'Oy Grundfos Environment Finland Ab | . Operator’s Manual
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- 2.2. Rating Plate-lnformatlon

All pumps can be identified by the rating plate (located on the top cover of the motor). If the rating plate
is missing or damaged the pump can be identified by the serlal number stamped in the casting located
under the rating plate.

1. Type designation
. 2. Sérial nﬁmber
SAR Ll N l:l 3. . Nominal motor power
HELSINKI~ FINLAND 4. Mains voltage for delta (D) and star (U)
e [ | fon s given inbracket,the pump can
“No. I (D . | [ (3) | |kW ) be connected in delta only ‘

® /A 7/ WV [z : 5. Freqpency. 50 or 60 Hz

~ 6. -Nominal drawn current for delta and star -
/AN // (&) A f\" connection '

l® %I (8) IA I (9) |r/min 7. Mains phase number
Ql (10) - |/s ' 8. Fuse rating in delta connection

. o 9. Nominal motor speed
H QD) m 10. Volume rate of fiow range .

WE'GHTKQ - . Maximum submergence
®ce|® | [P es | ‘ " - 12. Head range .

13. Gross weight
- 14, CE Marking '
15. Year of manufacture

16. Encapsulation class IEC

. Pumps rated for use in. an explosive environment (EX-pumps) are fitted with addmonal nameplates
. (located on the side of the motor stator housmg) Please refer to the Section 10 for information on the
rating plates. -

2 3. Pump Noise Emussnon

Without taking account of installation effects the noise level emitted from the pump proper is less than
70 dB(A) when if is measured according to the following procedures '

+ The noise level is measured for various load conditions with readmgs taken at dlfferent pump
duty points on the entire operating range. :

+ Submersible pump noise is measured at a point 1.6 m above the wet well rim with the pump :
submerged to minimum depth according to installation version requirement.

* Dry-installed pump noise is measured at a distance of 1 m from the pump and at 1.6 m above
floor level at four points in drfferent direction quadrants. Highest measured value is used for
assessment. : .
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- 3.5. Dangers

: Disregard of the warnings in these ihstrustion may lead to equipment
& ' ' damage and/or personal injury or death of the operating personnel.

3.6. Transportatlon
Llftlng devices must be used for the handling of all pumps and other equipment weighing more than 50

_kg. Items weighing between 35 kg and 50 kg may be lifted only without lifting device but not carrled or

positioned for installation by a person. .
Suitablepallets or other cargo securing devices must be used if fork lifting devices are used.

The equipment must be properly. secured to floor or wall surfaces if hoists are used for pump lifting and
lowering into wells. The hoist rating must not exceed under any circumstances.

All hooks, chains and slings used with a hoist must have a suitable ratlng and must only be used
according to instructions. The submersible pump may only be lifted from its lifting handle unless
expressly adwsed otherwise'in these instructions.

delivery pipework or the hose. The risk of the damage to equipment or
electric shock with consequent risk of serious personal injury or death
‘may follow. .

: 2 ' o Submersible pumps must never be lifted by the electric supply cable, the

supported by hoist only. The risk of serious mjury may follow to operating

2- C Do not walk under honsted pumps or attempt to work on pumps ‘
or servicing personnel.

Pumps must be handled with suitable care during all phases of transportation. Do not bump pumps or
leave unsupported on uneven or slantlng surfaces Protect pumps from falling objects at construction
sites. .

ATTENSION Do not remove pump cable free end protection sleeve until necessary for
A electrical connection work. Never subject cable free end, protected or
unprotected, to moisture or water. Non-compliance may lead to moisture

seepage into cable with consequent risk of damage to motor.

3.7. Installation and Conhection

Make sure before commencing installation work that the site is cleared from sonstruction debris and
that the site is suitably prepared for work. Install protective barriers around openings to wet wells and
elsewhere where required. Restrict access to the site to necessary installation crew only. '

Observe ali safety rules at installation site, such.as the usage of blowers for the supply of fresh air to
well sites.

Fasten pump lifting chains and power cables so as to prevent them from being sucked |nto pump
suction during pump testing.

Use only approved pipework assembling practices when connecting pumps with flanged joints.

Oy Grundfos Environmént Finland Ab o Operator’s Manual
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All electncal connection work, either for testing purposes during work or final, may be done by suitably
qualified and certified electrician only. . .

and working with electrical equipment may lead to electrical shock wrth

_ Electrical switchgear and supply lines may be live at all times' Touching
A consequent risk of serious injury or death of personnel

pump has been connected to the electrical supply without prior isolation
of pump by removal of fuses. The pump may start with consequent '
_serious m;ury to personnel. .

' 2 ' Do not insert hands or tools in pump inlet or outlet openings after the

3.8. Commissioning

Check the pump after completlon of installation work for possible safety shortcomings accordmg to
these instructions. : .

Check that all safety installations on site are completed according to site and installation plans of all
associated equipment. Do not attempt commissioning the pump if the installation of the specified
safety equipment on the site, such as wet well access covers and barriérs, swnchgear enclosures, fire
extinguishers, etc., is incomplete..

All installed equipment must be protected agannst damage from contact wnth equnpment used on slte
i.e. vehicles and hoisting equipment.

3.9. Operation and Control

Make sure that no persons work on the pumps or in areas where danger may arise from running the-
pumps ‘whénever manually starting pumps or switching them to the automatic control.

Check the pump operation for abnormal noise or vibrations while the pump is runnlng‘ Compare the .
actual output and the metered data with the data on the rating plate or supplied in the pump -
specifications.

ATTENSION Stop the pumps immediately if you note abnormal noise or vibrations
from the pumps or any other problems with the pump operation or the
electric supply. Do not attempt to restart the pumps before the reason for
the problems has been established and the problems solved.

The operation of the..pu.mps should. always be governed by established routines with scheduled
controls of pump monitoring equipment and accessories (valves, etc.). Make sure that the pump and

- equipment settings are not tampered or otherwise adjusted without authorisation.

- 3.10. Servicing

Servicing may be undertaken only after the pumps have been effectively isolated from the electric
supply. Pumps may be disconnected only by .a certified electrician. The responsible operator must
always be notified before any work on the pumps may begln

Operator’s Manual | Oy Grundfos Environment Finland Ab

Page 31 of 224




Tufnell Road Yeronga SPS SP068 Upgrade OM Manual

Q-Pulse Id TMS738 Active 29/01/2014 Page 32 of 224



Tufnell Road Yerongd SPS SP068 Upgrade OM Manual

_ % | o 4. Pump Handling
GRUNDFOS I Page 2 (2)

ARLIN PUMPS

4.4. Pump Storage

The pumps are prepared and packed at the factory for overIand transportatlon by covered carriage.
Upon delivery the pumps should be stored in a dry and covered area if storage fora prolonged period
-is foreseen: - :

ATTENSION Do not remove the original watertight closure of the pump cable free end
during storage. Make sure that the cable is coiled and secured to the
pump and protected from exposure to water. Otherwise the water may
'seep into the cable and reach the motor with a consequent nsk of
causing severe damage to the motor wmdungs .

ATTENSION If new pumps are being stored for a perlod longer than 2 months the
_ " pump impeller should be turned by hand at least every two months to
. _ : : prevent the lower mechanical seal faces from possibly bonding from
drying. Failure to do so may lead to seal damage when the pumps are
‘started. If the impeller cannot be turned by hand-the pump must be
referred to an authorised shop for service before being commissioned.
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5. Pump Installatlon

ATTENSION Always read. and observe the safety instructions in section 3 7 before
: beginning to install pumps :

5.1. Installation Versions

The pumps are configured for different mstallatnons either submerged or dry accordlng to the foIIowmg
schedule of installation versions:

Version 1 ' Submerged with baseplate and guide rails. Permanent installation in wet well
where the pump can be ‘easily withdrawn from and lowered into the wet well

“along guide rails. A" guide shoe. bolted to the. pressure flange connects

automatically to a matching baseplate mounted on the wet well floor where the
pump is kept in place by its own weight. The pump motor cooling is by
-submergence in the liquid requiring that the lowest continuous Ilqu1d level in the
wet well is set at half motor level. Please refer to figure 5.1.

Version2 ‘Similar to version 1 but with motor cooling independent of submergence in the
o pumped liquid by means of a cooling jacket encasing the motor stator housing.
The lowest continuous liquid level in the wet well may be set lower. Please refer

to figure 5.1. .

Version 3- Vertical dry installation with stand. Permanent installationin dry well with pump
con-nected to suction line and rising main by bolted flange connections. Pump
motor cooling is by means of a cooling jacket encasing the motor stator
housung Please refer to ﬁgure 5. 2 '

Figure 5.1 ' Pump versions 1 and 2.
Continuous liquid level can be set Figure 5.2  Pump version 3.
lower for version 2. - ‘

Oy Grundfos Environment Finland Ab . ‘ Operator’s Manual

Page 34 of 224




‘Tufnell Road Yeronga SPS SP068 Upgrode OM Manual

Ve

1/

‘ | 7 : | L 5. Pump Installatibn.
GRUNDFOS p. - | Page 2 (16)-

A Il DA
2U A B

MY vivir

- Version 4 . Submerged with stand for ‘portable use in'wet wells or for temporary use. The'
. pump is equipped with a hose coupling for connection to delivery hose. The
pump motor cooling is by submergence in the liquid requiring the pump is -
submerged to at least half motor level when operatlng Please refer to Flgure
5.3 for details.

Version 5 Similar to version 4 but with motor cooling independent of submergence in the
' pumped liquid by means of a cooling jacket encasing the motor stator housing.
Pump must be submerged sufficiently for the requured suctlon head only.

Please refer to Figure 5.3 for details.

Version 6 . Horizontal dry installation with stand. Permanent installation in dry well with
pump connected to suction-line and rising main by bolted flange connections:
Pump motor cooling is by means of a cooling jacket encasing the motor stator
housing. Please refer to Figure 5.4 for detalls :

° ° ° o, ° °

[ o 9
Figure 5.3  Pump versions 4 and 5. Figure 5.4  Pump version 6.
Continuous liquid level can be set
lower for version 5.

. ~ Version?7 " Vertical column installation. Permanent submersible installation in steel tube or
concrete shaft. The circular pump casing fits onto a seat ring installed at the
shaft or tube bottom opening and the pump stays in place by its own weight
and from the reaction forces from the pumping action. The pump casing is
special for the version and is open with trailing vanes. The version finds
applications in low head installations for large pumped vdlumes. Please refer to
figure 5.? below. - :
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5.2. Installation of Foundations for Versions 1 and 2

Make sure before commencing installation -
work the construction work is finished accord-
ing to specifications. It is especially important
that the surface under the baseplates is level
and even.

Begin the work by fastening the upper guide
rail holder (figure 5.5, use Sarlin part according
to table 5.1 or equivalent third party fitting) in its
final position relative to the wet well access
opening. Use appropriate fasteners only. Lower
the. baseplate(s), selected according to table Fig ’9”’9 5.5  Upper guide rail holder with expanding
5.1 as required, onto the wet well floor and dowels.

place them approximately in their final position.

Please refer to figures 5.6, 5.7, 5.8 and 5.9

‘below for reference on dimensions.

NOTE ~ Using a plumb Iine'suspended from the upper guide rail holder the
: baseplates can be positioned exactly. The baseplate integral Iower guide
rail ears are used for correct line-up reference.

Mark the foundation bolts on the wet well floor Table 5.1 Selection of upper guide rail holders

~and remove the baseplate. Install the baseplate - . and baseplates
bolts or sleeves using appropriate expansion : :
elements or by grouting. Use M 20 or M 24 o Upper guide ,
installation sleeves (Sarlin part No. FMTZ 20070 | Pump size | —or o0 o Baseplate
or FMTZ 24130) as required, or equivalent '
foundation bolts. Fix the baseplate to the floor | DN 80 71-32462 D UK 35692
and tighten the bolts or nuts to the torque [ o go/100 71-32462 D UK 35693

specified in the fastener specifications.

Install the pressure pipework in the wet well DN 100 71-32482 C UV 35586
according to project plumbing specifications. | DN 150 | 71-32462 E UK 35402
Jse ISO PN 10 fi joi I ‘

Use 10 flanged joints for the baseplate DN 150/200 | 71-32462 E UK 35552

DN200 | 71-32462F | UK 35524 .

NOTE - Make sure that the pipework is installed without the use of undue force.
"The use of pipe joints with loose flanges is recommended for ease of
installation and to avoid plpe ten5|on at flanges and bolts.:

Mark the correct Iength of the guide rails considering that the upper guide rail holder rubber dowels will
go into the guide rail. Cut the guide rails to length and install them by removing the upper guide rail
holder dowels and slide the rails into the lower guide rail ears on the baseplate. Reinstall the guide rail
holder dowels and tighten the nuts so as to expand the rubber elements. The guide rails are now
installed and the pumps can be Iowered into the wet well. :
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Tet balof o o 0, o,

8x45°. 018 S =
ONG0, PN10 \ " =
Db &
8x45° 918 i
ON100, PN1O . :
. - Figure 5.6 DN 100 guide rail system A Figure 5.7 DN 150 and DN-150/200 guide rail
: " installation dimensions . system installation dimensions. The
: ’ . varable dimensions are given in table
.. 52
Table 5.2 - DN 150 and DN 150/200 baseplate dimensions
Baseplate DN D | bt d h | A B c
UK 35402 | 150 285 © 1212 | 240 24 630 250 265
UK 35552 200 340 268 -1 295 26 680 300 315
~ Table 53 DN 80 and DN 80/100 baseplate dimensions . 4
Baseplate DN - D Dt d d4 - h A B .C
-UK 35692 80 200 138 160 | 18 22 440 1 80 203
‘UK 35693 100 220 158 180 | 18 22 460 - | 200 223
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‘ Figure 5.8 DN 200 guide rail system
installation dimensions

5.3. Pump Installation Version 1and 2

A
260
16

8x45°d1 . C

DN PN10\ .

I

-| &] {1, l]E

325
d

Figure 59 DN 80 and DN 80/100 guide rail .

system installation dimensions. The -
variable dimensions are given ln table
5.3.

Prepare the pump for lowering into the wet well by fastemng the lifting cham to the pump handle and
by uncoiling the electric cable. Make sure your I|ft|ng device i I in- working order '

ATTENSION

Use only the original lifting chain and shackle or-if third-party éomponents

are used make sure that these are rated for the pump weight. inferior
components may break and cause the pump to fall with risk of severe
damage to the pump and the accessories. . .
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Figure 5.12 Honzontal dry installation stand dimensions. The variable dimensions are given in table 5.5.
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Table 5.5 - Variable installation dimensions for pump version 6 A
Pump suction inlet size | DN (C) A | B D |DN(E)| ™M
Frame size 50, DN 100 100 300 285 180 | 100 M16
Frame size 50, DN 150 150 300 | 310 240 100 M20
Frame size 50, DN 200 200 | 350 460 295 200 M20
Frame size 54, DN 150 150 375 - | 355 240 100 M20
Frame size 54, DN 150 150 375 360 240 125 M20
Frame size 54 DN 200 200 375 : 500 | 295 200 M20
Frame size 54,' DN 250 250 . 500 ‘ 750 - 350 250 M20

For vertical pumps (version 3) install the bend between the suction pipework and the stand. Use

reducing bends wherever required by the pipework dimensions. For horizontal pumps (Version 6):
install a connection pipe or reducer for the same purpose. Please refer to fi igures 5.13 and 5.14 for
reference. :

[2] o. I
__—_—[ :. o
G O"'A D,
= e
\1—_ W, 1 )O°

= D :
o . B . > . S —
o, . o s N N

' —— R o Eccentric
_ o 8 e 0T 9 T e T ' ' . - reducer .
Figure 5.13 Recommended pipework Figure 5.14 Requmended pipework dimensions
dimensions for vertical dry-installed ] for horizontal dry-installed pumps.
pumps. F=0.5x Dy, '  F=0.5%Dy, Vo =2.5mbs.
Vmax = 2.0m/s, G =Dy, '
L>Dy+100mm, R~ L.

ATTENSION If a reducer is used between the suction pipework and the pump in
horizontal installations it must be of the eccentric type and installed so
that the straight edge is upwards. This way the accumulation of air in the
suction pipeline and possible pump blockage is prevented.

Remstall the pump onto the stand, using the ongmal fastenlng bolts. Install the pressure pipework
mcludlng valves and bends according to the pro;ect plumbing specifications. Connect the pump to the
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| rising main using ISO PN 10 ﬂanged joints for the pump delivery connection.. Use gaskets at all joints to
: ensure tightness. : S

No loads from the pipework weight must be carried by the pump. The use
of pipe joints with loose flanges is recommended for ease of installation
and to avoid tension at flanges and bolts. The use of elastic elements or
bellows in the pipework is not recommended and these elements should
never be used as a means to align the pipework.

Uncoil the electric cable and route it to the control panel. Use cable trays and cable clamps where

necessary. Do not unnecessarily remove the protective sleeve on the pump cable free end. The pump

cable should not be cut to length, but laid in loops so that the end easily reaches the terminal blocks.

Connection to the control panel terminals may be completed by authorised electrician only Please
. refer to section 5.8 for information on pump wmng :

5.5. Pump Instaliation Versron 4and5 -

Prepare the pump installation Iocatlon by levelling the floor or ground under the pump to prevent the
pump from tipping over when placed.

- Ready the pumps for installation by connecting the delivery hose to the hose connector on the pump.
Use stainless clamps of suitable size only. Uncoil the electric cable and route it to the control panel.
Attach a suitable lifting chain or wire to the pump handle and lower the pump into the well or pit usrng a
suitable lifting device. Make sure that the pump is standing upright on its mtegral stand.

Protect the cable and fasten it using clamps or cable ties as appropriate to prevent it from fallrng into
the pumping pit or well and to keep it out of way during pump usage.

NOTE If the pump is shifted frequently and used at different Iocations it is good
practice to install a cable connector at the free end of the power cable to
~simplify electrical connection. Please refer to section 5.8 for detailed

' NOTE _ Make sure that the pipework is installed without the use of undue force.
information.
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- to the pump lifting bail and used for lifting and
.- lowering the pumps into the wet well. :

- With the seat ring in place the assembled pump =
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-5.6. Pump Installation Version 7

Make sure before commencing installation o [
work the construction work is finished I : |
according to specifications. The seat ring, o ! fl
supplied with the pump, is either welded in I L
place in the riser pipe lower opening or grouted . :: ::
into the concrete shaft at the bottom opening. i i
The seat rings should be specified for either i i
installation method when ordering pumps C i i
Please refer to figure 5.15. - i [
Prepare the pump-for Iowermg into the wet well :: ::
by fastening. the lifting chain to the pump ] i
handle and by uncoiling the electric cable. If o I

preferred, the site hoist can be hooked directly - . :: ::
i i
i ' I

Iy | 4

500 !
1

950

N
Iy

is inserted in the pump shaft and lowered in
place. Make sure that the sealing O-ring (item
031) is located in the groove on.the outside of _
the pump casing. The O-ring seals between o : O
pump casing and seat ring preventing back i
flow and loss off pumping efficiency. Three . 8420
dowel pins in the seat ring guide the pump to '
correct position and prevents the pump from
turning in the seat when running. -

min. 350
}
|

200
min. 150

8450

Figure 5.15 Vertical column installation dimensions

ATTENSION Use only the original lifting chain and shackle or if third-party components
s are used make sure that these are rated for the pump weight. Inferior
- components may break and cause the pump to fall with risk of severe

damage to the pump and the accessories. :

Make sure that the pump cables ‘can‘ move freely and do not seize or fall into the shaft. Attach the
upper end of the lifting chain to a suitable hook or eye bolt at or near the shaft upper entry cover.
Remove chain slack by. cutting off the surplus length if necessary.

.Route the pump cables through a suitable conduit to the control panel. Remove slack from the cable in

the column and clamp at the conduit only. The cable conduit through the shaft wall may be watertight if

~ called for by the installation. Secure cable with clamps along route to the panel where necessary. Do

not unnecessarily remove.the protective sleeves on the free end of the pump cables. The pump cables
should not be cut to length but instead laid in Ioops so that the ends eas-ily reach the terminal blocks.

- Connection to the control panel terminals may be completed by authorised electncnan only Please

refer to section 5.8 for information on pump wiring.
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56.7. Pump Ins:tallation Type SR

The ci'rculation. pumps -of type SR are installed sub-

. merged on a wall thimble with guide rails. They are o o M 0-981523-8 .
intended for permanent installation in basins, and the o o |f
pump can easily be hoisted from and-lowered down N 1 |
into the basin along guide rails. A guide shoe bolted to oo || o |
the propeller nozzle guides the pump down onto a o : _—"'—rﬁf)) !’
matching flange on a pipe cast into the wali. The guide - [ L
shoe en-gages automatically with the pipe flange and - : ™o |
the pump is kept in place by its own weight. Pump o, : _______ S
motor cooling is by submergence in the liquid, requir- e T
ing that the lowest liquid level does not fall below the > o

. "~ motor centre line. Please refer to Flgure Minimum © o, : 2

dimensions: a= 400 mm, b = 1000 mm. ) o : ‘ €

~ The guide rails are installed according to the instruc- ‘ L.
tions given in'section 5.1. The thimble is fit-ted with a
girdie flange and is grouted in place in the hole in the ~
wall separating the basin sec-tions. The thimble must £

. be horizontal and the mating flange in a vertical posi-
tion and level with the upper guide rail holder.

o S : : o Flgure 5.16 - Circulation pump type SR.
) : ' Installation on wallpipe and
. ’ ' ' with guide rails.

NOTE C Usin‘g a plumb line suspended from the upper guide rail holder, the
thimble flange can be positioned exactly. The integral lower guide rail
hollows on the flange are used for correct line-up reference. . »

Attach the Iiﬂing chain at both lifting lugs using the shackles provided and uncoil the electric’ cable. |
Make sure your lifting device is in working order.

ATTENSION . Use only the original liting chain and shackle or, if third-party compo-
nents are used, make sure these are rated for the 'pump weight. Inferior -.
components may break and cause the pump to fall with risk of severe
damage to the pump and the wall thimble or other components.

Lift the pump and position the guide shoe between the guide ralls Please refer to Figure for reference.
Lower the pump slowly along the guide rails onto the mating flange."Make sure that the pump cable
can move freely and does not seize or fall into the basin.- Attach the upper end of the lifting'chain to a .
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suitable hook or eye bolt at or near the upper guude rail holder. Remove chain slack by hanging in |oops
and cut off surplus length if necessary.

Route the pump cable through a suitable conduit to the control panel and secure with clamps where
necessary. Do not unnecessarily remove the protective sleeve on the pump cable free end. The pump
cable should not be cut to length, but laid in loops so that the end- easily reaches the terminal blocks.
Connection to the control panel terminals may be completed by authorised electrician only. Please
refer to section 5.8 for information on pump wiring. .

5.8. Pump Electrical Connection

Electrical supply and control of the pumps is provnded by the control panel. Control panel specifications
vary greatly with the intended pump duty and installation. Panels may include circuitry for pump, duty
alternation, level control, alarm detection and transfer, and other functions. However, the pump start
and stop circuitry must always be executed according to the scheme presented in figures 5.17 and
5.18 below for DOL. and Y/D start respectively.

. ATTENSION The control panel starter must include overload protection relays
C ' adjustable according to the pump nominal current and provisions for the
‘pump moisture and overheat. protection devices whenever these are
fitted. Usage of hon-complying control panels increases the risk of motor
-damage and voids the pump warranty.

before beginning to work. Tum off the mains switch or remove the main
fuses. Non-compliance to do so may lead to electrical shock with
consequent senous personal i injury or death of the personnel.

. 2 o _ Make sure that the control panel is isolated from the electrical supply

Insert the cable through the control panel cable gland and remove the protective sleeve. Note the
markings on the leads and connect according to the cable identification and connection chart in figures

-5.19 and 5.20. If the markings are missing or if the cable has been cut the leads can be |dent|f ed with
. the help of the identification chart as follows:

* Strip back the cable sheath and identify the yellow/green ground wire
. Identlfy your cable according to the schedule of the connection charts

. Keeping the cable i in the position-of the chart the Ieads can be identified
» Mark the leads and proceed with-the connection procedure

Tlghten the cable cIamp of the control panel (if fitted) and ﬁmsh the cable routing to the panel using
clamps where required.
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L1
L2
LS
N
PE

19k
L__Juzvz'wz

KAICT HI® H2G) KICT

‘Alarm Runmng

Figure 5.17 Pump wiring diagram for DOL stalt Fy= Intemal motor pmtectlon device (moisture switch and
winding thermal protectors) '
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Figure 5 18 Pump wiring diagram for.Y/D start.,FM = internal motor protection device (moisture switch and
’ : winding thermal protectors)
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Figure 5.19 Pump cable connection diagrams for DOL and cable identification schedules

Y/D storter | Y/D starter
UIVIW[UTVIWIPTP = UIVIW[UTVIWIPTPIal=
111{112(2|12[1[2 = 11122212’T
. - -« .S. -
~ | 9 - v -
: o Gs -—-
- uIVIw[UIVIWIPIP ). UVIW[UTVIw[PTPLL L
1111112121211 [2]2 = 1111112[2[211|2/2 ¢ =
Motor Motor .
A4S ®
® @ @; ®@
\® G/ @@

Figuhe 5.20 Pump cable connection diagrams for Y/D start and cable identjﬁcatibn schedules
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" NOTE - A cable connector on the cable simplifies pump removal and
X reconnection. The use of a SARLIN pump cable connector, part No. PKL
9-25, is recommended for its suitability for the pump cables and complete
watertightness. Figure 5.21 shows the use of the cable connector in a

submersible pump installation. '

CG ¢
/ /s lece ‘
Va C¢clOD !
7 ecop—uo  f
<
,&ﬂﬁ{.\\g

Figure 5.21 A pump cablé connector simplifies pump installation and removal.
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6.. Pump Use and Operation

ATTENS'ION Always read and observe the safety instructions in sections 3.8 and 3.9
» before beginning to operate pumps. -

6.1. Pump Usage

The Sarlin submersible pumps are designed for pumping of unscreened wastewater in municipal and
industrial installations and for low to medium -density sludge pumping in sewage treatment plants. The
pumps are also suitable for various raw water pumping duties where the conditions call for submersible
pumps to be installed. The pumps have the capacity to handle unscreened sewage containing solids of
80 mm or 100 mm in spherical size depending on model. The impeller design allows stringy matter and
long fibres to pass through the pump. Different pump matenal specifications are avallable for use in
corrosnve liquids.

Pump usage is restricted by the following amblent conditions used as desugn criteria limits:
+  Maximum ambient and pumped liquid temperature is 40 °C
* Storage temperature range is -30 °C... +60 °C
* Maximum allowable voltage fluctuation is £ 5 % of nominal voltage (Uy)
ATTENSION .  Usage of the pumps in installations where conditions exceed those
' allowed in the pump specifications may lead to pump malfunction and
damage. .

6.2. Pump Function

.The Sarlin submersible pumpe are short-coupled centrifugal pumps with the pump connected to a

proprietary electric motor. The pumps are installed submerged in the pumped liquid or alternatively dry-

installed. Submerged pump motors are cooled by submergence in the pumped liquid or inde-pendently '

of submergence by encasing the motor stator housing with a cooling jacket. In these a part of the

pumped liquid is diverted through channels from the pump casing and circulated in the jacket. Dry-

installed motors are always cooled by means of a cpol_ing jacket.

The pump impellers are of vortex or channel type with one or two vanes, and they are available in a
number of standard diameters making up a range of pumps within each frame size.

ATTENSION “Only complete pumps of specified installation versions are delivered from .

the factory. Unauthorised pump conversion may lead to pump or motor
damage from overheating, corrosnon or leakage, and voids all factory
guarantees.

6.3. Pump' Description .
The pump unit consists of pump (hydraulic) parts and motor. Sections showing vortex and single-

_ channel pumps are presented in fi igure 6.1 and figure 6.2 below.

Vortex pumps feature a recessed impeller worklng in a slightly volute shaped pump casing. The pump
casing is fixed to the submersible motor with three fastening screws and can.easily be removed for
impeller inspection and removal. The open pump casing offers a largé unobstructed passage for solids
and fibrous matter. The impeller features between two and four vanes wnth winglets for symmetry and
good pumping efficiency. -

‘Channel-impeller pumps feature an impeller with one or two vahes and a patented axial suction

clearance between the impeller and the pump casing. The pump casing is fixed to the motor with six
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fasteners and three set screws for impeller clearance adjustment. The long vane in single-channel
impellers offers a single passage through the impeller for solids and fibrous matter. The asymmetric
impeller includes counterweight masses for balance and offers excellent pumping efficiency. Double-
channel impellers have wider passages than the one-channeled impellers for solids and fibrous matter.
These impellers are symmetric and inherently balanced.

%
I-P;E
. ' A N -l
Figure 6.1  Section of vortex pump showing . Figure 6.2  Section of single-channel pump
spacious casing. - showing impeller clearance at suction
‘ opening.

The pump motor includes independent double shaft seal with an oil chamber at the motor lower end.
The oil serves as a lubricant and a coolant for the shaft seals. The oil chamber is accessible through
inspection and fill holés. The state of the lubrication oil serves as an indicator of seal wear and is
inspected according to the service schedule. Please refer to section 7 for information on seal oil
inspection and replacement procedure.

The pump motor is totally enclosed (IEC IP 68) and may be opened for service only by workshops
authorised by Sarlin in order to ensure that the watertight integrity remains intact. The motor may be
fitted with internal moisture and winding temperature switches wired in series to a common circuit. The
moisture switch is non-reversing and breaks the circuit in case of moisture entering the motor. The
thermal switches, one in each phase of the windings, open when the temperature reaches a

‘predetermined, set fimit value of 150 °C, breaklng the circuit. Upon cooling these switches reset and

close the circuit.

,The pump control-panel must inciude circuitry for the protection devices, and set to break the pump

motor current in the event of the protection circuit opening. The control panel specifications may call for

either manual or automatic restarting of the motor after the protection circuit has closed. This, of -

course, is possible only if the circuit was broken by the thermal switches. The pnncuple of the protective
circuit is shown in figure'5.17 and ﬂgure 5.18 in section 5
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Pu_rhp motors for dry installation (version 3 and version 6) are generally identical to those for
submerged installation. The motor casing and .oil ‘housing flanges are designed for efficient heat
transport and dissipation into the pumped media. This cooling system may require that these pumps

are rated lower than the largest submersible pumps and, for some models, may have stator casings

made of aluminium in lieu of cast iron for enhanced heat conductivity. Therefore, they cannot always
. serve as motors for a submersible pump of the same type. .

6.4. Pump Direction of Rotation

Whenever a pun‘ip has been conneéted to the mains during commissioning the direction of rotation
must be ascertained. The pump impeller direction of rotation is clockwise when observed from the

driving'end. An arrow cast in the pump casing shows the direction. All new pumps have a large sticker .

clearly showing the direction of rotation. _
The direction of rotation of a squirrel-cage electric motor is dependent of the order the three phases

were connected at the control panel. Despite the phase markings on the leads the phases may be .

confused at the panel and the pump may run in the wrong direction when started. The direction of
rotation cart.be controlled with the following procedure:

* With the submersible pump suspended from a liting device either freely or in the wet well and
.guided by the guide rails the pump is started briefly from the control panel. By observing the
direction the pump spins or “kicks” at the starting moment the direction of rotation can be

determmed
NOTE The pump kicks'in the opposite direction of the direction of rotation. With
the right direction of rotation being clockwise' when observed from the
driving end the pump should kick counterclockwise when started.. If this is
not the case the pump should be reconnected at the control panel with
two of the phase leads changing place. :
ATTENSION  The pump may be run briefly only when suspended. Make sure that the

pump cable does not become twisted or strained during the operation.
Failure to observe caution may lead to cable damage. Prolonged dry

running of pumps may damage the primary shaft seal and cause motor :

overheating.

Pumps of version:3 and 6 installed dry shall be controlled for dlrectlon of rotatlon according to the
procedure above before final mstallatlon

6.5. Pump Starting

The pumps are started from the control panel manually or automatically. Control panel specifications
vary according to installation requirements and local regulations but most control panels have at least
~ the following components:

- Mains switch and fuses
* Motor starter contactors with overload relays
* Selector switch or buttons for pump manual and automatic starting and'stopping
= Circuitry for pump motor protective devices
* Level control system ‘
* Pump on/off indicator lamps
and control functions:
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+ Mains on/off
* Pump off -
*  Pump manual start
. PiJmp automatic start .
+ Overload relay reset
The pump is started from the control panel manually or automatically as controlled by the level control

‘equipment.

. Pump controls must always be switched off or to manual control
, whenever handling or servicing pumps or when personnel is entering the
& ' - wet well. Pumps in automatic control mode may start unexpectedly from
level control or resetting protective devices leading to pump damage or
' senous injury to the service personnel.

The pumps can be started manually-or switched to automatic operatlon as requwed for commis-sioning
after the opening of all valves in the suctlon and pressure sectnons of the pumplng station pipework and
fi naI visual mspectlon ‘

6.6. Pump Commlsswmng

Pump commlssmnlng to production follows the conclusnon of the project work. Begln the procedure

with a safety check of the pump instaliation checking all site work is completed according to

specifications and cleared of debris. The function of the level control system is dry-checked against
specifications to the extent possible. ' :

- Use manual operation to get all the pumps started and check their function and performance using the -

instrumentation installed. If necessary, portable instruments such as ammeters and voltmeters are
used. The pumps are checked for unusual noise and vibrations and possible causes are es-tablished
and reported or corrected.

Actual pumping station duty point should be established as accurately as possible in order to confirm
that the pump .operating conditions are the intended. If the installation includes a flow meter or a
manometer the duty point can easily be established or picked off the pump curve. If these are not
available actual pump performance can be approximated using the volumetric method. In this method
the pump is timed when pumping a known quantity such as the wet well volume between start and stop
level. The method is simple and offers an acceptable approximation of the volume rate of flow.

Commissioning is completed with the pumps switched to automatic operation and a final inspection of
the pipework for leaks and vibrations. After it the project is ready. for handing over to the owner and the
pumplng statlon is subject to regular operation and malntenance routines..

6.7. Pump Operatlon

Pump operation should be governed by establlshed malntenace and check routines. Please refer to
Section 7 for recommendations on pump check and maintenace schedules.

ATI’ENSION Pump starting frequency may not be greater than 20 starts per hour. If
C ~ started more frequently the motor windings may be damaged from
overheating. '
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If the clearance needs adjustment proceed as fo!lows Loosen all fasteners and set screws between
the pump casing and the motor. Use a mallet to tap the casing and close the clearance. Open the
clearance to specified by turning the three set screws. Check that the clearance is uniform around the
perimeter of the suction opening. Tighten the fastening screws and check that the clearance is stable.

Fiure . ' Pump casing fasteners and Figure 7.6 - Selting /mpellerclearanoe usmg the set :
impeller clearance set screw. ~ screws and feeler gages.

i

For dry-installed pumps the suction clearance
can be inspected with the pump installed on the
pump stand and connected to the pipework. -
Loosen all fasteners and set screws between
pump casing and motor. Use a mallet to tap
around the casing to break any bonding
between casing and motor. Close the impeller
clearance by tightening three of the fastening
screws. Do not use unnecessary force.
Measure and make a note of the distance X : :
between pump casing and motor flange with . - — i
feeler gages at three points next to the set

screws. Please refer to Figure 7.7. o = : 4
Loosen the fasteners and' back up the motor _ A N 4 3
0.7 mm % 0.2 mm-using the three set screws { ] S
and the distance X as reference. Tighten all . g
fasteners and check that the distance X at the o =S

- | , e iy

three reference points are stable at their new

set of values Figure 7.7  Axial clearance reference dimension X.

7.3. Pump Cleaning and Visual Inspection

. A simple maintenance measure is to clean the pumps at regular mtervals The pumps may be cleaned

in situ at the pumping station when withdrawn from: the wet well. The pump is hosed down externally
using- a high pressure jet cleaner (maximum pressure 100 bar). Caked dirt on the motor must be
removed to ensure good heat conductivity. A -mild detergent, approved for disposal into the sewerage
system may be used. The pumps may be scrubbed, using a soft brush, if necessary.
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Vlsual mspectlon of the pump should include search for cracks or other external damages The lifting
handle and lifting chain should be expected for wear and corrosion. The pump cable should be
inspected for cracks or lacerations in the sheath, kinks or for other damage. Visible parts of the cable
inlet must be mspected for cracks and that they are firmly screwed down onto the top cover or Junctlon

box.
1
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8. impeller'RepIacerhent ‘

ATTENSION A damaged or badly worn impeller must always be replaced without
delay when observed. A damaged impeller is out of balance and will
cause damage or premature failure of the pump bearings. Always read
and observe the safety instructions in the sectlons 3.10 and before
beginning to work on pumps

'NO,TE Make sure’ before beginning to work on dry-installed pumps that all
: closing valves in both the suction pipework and rising main are closed -
and that the pump is drained.

8.1. Impeller Removal

Loosen and remove all fastening screws
between pump casing and motor. Use a mallet
to tap around the casing to break any bonding
between casing and motor. Use a hoist to lift
the pump motor out of the pump casing and
place on a work bench. Clean the work area
around the impeiller and the impeller screw.

Loosen and remove the |mpeller screw. Be
- sure to locate and remove all washers..Please
refer to the impeller specifications table below
for list of components.

Figure 8.1 Removing vortex impeller using levers

The impeller can be removed using leverage applied behind the impeller by inserting suitable tools,
such as tire irons, into clearance between impeller and motor flange. Apply the leverage evenly on both
* sides of the impeller. Please refer to figure 8.1. With the leverage applied apply a blow to the impeller
.using a soft mallet. The impeller breaks Ioose from the tapered shaft and can easily be removed.
Remove and store the impeller key. :

ATTENSIO'N Do not apply one-side leverage when removing impeller. One-sided force
on the lmpeller may distort the tapered f t on the shaft end or bend the
shaft.

For pumps W|th large impellers the use of an impeller puIIer is recommended. Use a two-clawed puller
with claws Iong enough to reach behind the impeller upper shroud. On pumps with impeller screws
screw a hex or Allen head bolt of the same dimension into the shaft end. for thread protection before
applying the puller. Please refer to the impeller specifications table below for list of screw dimensions.

. Apply the puller and tighten up until the impeller breaks loose from the tapered shaft end. Remove the

Q-Pulse Id TMS738 : ’ Active 29/01/2014

_protectlve bolt from the shaft end and remove the impeller. Remove and store impeller keys or drive
pins. Please refer to figure 8.2.

- Clean the shaft end and the area behind the impeller with the impeller removed from the shaft. Check
_the shaft end for damages or taper distortion from impeller looseness. Do not attempt to install new
impeller on damaged or distorted shaft. Instead send the pump to authorised workshop for repair.
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" Lubricate the threads (internal or external) of
“the shaft end using oil. The specified tightening

8. Impeller Replacement
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ATTENSION

Sling heavy impellers to a hoist while. removing. Dropping the impeller

may cause damage to the impeller or work area floor.

NOTE -

For.pumps with semi- axial impellers (SS.pumps) the order of component

removal is reversed and the |mpeller is removed before the pump casing.
For impeller replacement the casing does not have to be removed at all.

After the tmpeller is removed from the shaft clean the shaft end and the aréa behind the impeller.
Check the shaft end for damages or taper distortion from impeller looseness. Do not attempt to install

Impeller Mountmg

torque for the impeller requires the threads to
be lubricated to attain sufficient screw tension.
Install the impeller key or drive pin. Install the

new impeller onto the shaft end. Make sure that .

the key stays in place in keyway in shaft and
impeller. Make sure that the pin recess slides

"home onto the drive pin where a drive pin is

employed to

Install the impeller screw or nut using new
locking washers where required. Tighten to
prescribed fastening torque - using torque
wrench. Please refer to impeller screw torque
table for the correct torque for your pump
model. Turn the impeller by hand to make sure
it rotates freely and straight. Piease refer to
figure 8.3.

Reinstall the pump casing in reverse order of
the above. Adjust the single-channel. pump’s
impeller suction clearance according to the

_ instructions in section 7.2.

Flgure 8 2

" new impeller on damaged or distorted shaft but send pump to authorised workshop for re-pair mstead

Removing smgle-channe/ lmpeller '
using puller

Figure 8.3

Insta/ling‘impeller using torque wrench
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RED SPOT H.R.C. Fuse Fittings
BACK WIRED PANEL MOUNTED

¢ t
o A —d ] |
’ 1
r ; by
T
g /., _ E
B G T -3
I T
itfel
-+
RS20 BW ONLY RS 32, 63 & 100 BW
All dimensions in millimetres
Max.
TYPE Rating A B C D E F G H J K L Cable
Amp DIA Size
N | F— | L - SRR | | [ | D | | mm?
RS20BW 20 27 80 54 6 30 30 - - 8 To suit 37 10
M5
RS32BW 32 32 103 70 6 40 40 3.2 6,4 8 M5 49 16
RS63BW 63 35 110 75 6 40 46 3.2 6,4 8 M5 54 35
RS100BW 100 51 140 100 7 50 50 11 9,5 16 M6 74 50

E Fuse fittings are to be from a range
having 20A, 32A, 63A, 100A, 200A and
400A rated fittings.

@ All fuse fittings are to be rated 660 Volts
and accept bolt-in type HRC fuse links.

They are required to be fully shrouded, cable

ferrules for front entry type should be

supplied as standard. . Associated HRC fuse links shall be rated

at 80kA 440/550/660VAC and be ASTA

o The design shall be such that when 20 certified.
removing or replacing a fuse carrier,
it shall not be possible to touch the top . Fuse fittings are to be Red Spot type, or
contact (line) when the bottom contact (load) equivalent. HRC fuse link shall be either
is inserted into the base and therefore alive. GEC or English Electric Type T or equivalent.
4

GEC >__.m._._._03

AUSTRALIA

GEC ALSTHOM Australia Limited, Industrial Products Division A.C.N. 000 215 092
25 Princes Road, Regents Park NSW 2143. ¢ P.O. Box 22 Regents Park NSW 2143 = Telex 20729 = Telephone (02) 645 0777 * Fax (02) 645 1608
SYDNEY BRISBANE MELBOURNE PERTH ADELAIDE HOBART NEWCASTLE
(02) 645 0777 (07) 268 4344 (03) 544 8344 (09) 277 4844 (08) 346 5411 (002) 34 5133 (049) 61 1224
\

PSP0014A5K0894

8

GEC ALSTHOM

AUSTRALIA
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1. INTRODUCTION
Rating plates aad. pump code

o Standard rating plate

Type designation
Motor nominal power Py

Serial number

Mains voltage for delta and star connection. If the
value for star connection is given in brackets, the
pump can be connected delta only

‘ HELSINK{ FI
N\

TYPEE\\ NI

Nominal drawn current for delta and star connec-

I

tion

//

Frequency, 50 or. 60 Hz

s

N
i

Mains phase number

Fuse rating in delta connection

“ Nominal speed

Volume rate of ﬂow range

Head range
Maximum submergence

. Gross weight
CE marking

Year of manufacture

Encapsulation class

¢ ST pumps single-phase

Type designation -
Serial number

SARLIN SNy
TYPE[ST 022 H 1A] [50JHz [1]~

Nof— l Pk 2.8 kW

Voltage and drawn current.

Motor power input P,

' I | (2827 |r/min

| |
B Wengmmkg

Fuse rating (slow)

[ CEL |~ Hna[22.0]m

i

Maximum head

¢ ST pumps three-phase

P68 —_
N ' S0 m e |

P~ =

Type designation .

Serial number

Voltage and drawn current

Motor powér input P,

Fuse rating (slow)

Maximum head I

\SARIJN BEEE W
— v A
TYPE(ST 022 H 3A] B8]~  [50]Hz

Nl ] =& A
WEIGHT[_35 Jkg 2862 |r/min
el ] Hmax[26.0 Jm

Q-Pulse |d TMS738

50 m/,
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The shaded code items are provided on the rating plate of the pump.

Code Item

.

1. Pump type .

2. Impeller

" 3. Motor specification

4. Motor power

Description
Sarlin S-type
V Vortex
1 Single channel
‘2 Double-channel
N Multichannel
A Axial .
S Semi-axial 10.
Standard.
X Explosion-proof 1.
Motor power in kW .
12
5. Motor pole number Motor speedat 50Hz and 60 Hz
S omm rpm
2 2-pole 3000 " 3600
4 4-pole - 1500 "1800
6 6-pole 1000 1200
8 8-pole 750 - 900
1 10-pole 600 720 -

6. Generation marker

7. Impeller
classification

1. generation ) .
A 2. generation 13
B 3. generation, etc.
The generation indicator differentiates
between structurally different pumps
that have the same power rating.

No classification . 14.

Extra low head
Low head

High head Co
Super high head 15.

E
L

M Medium head
H

S

8. Installation version 1 Submerged with baseplate and guide rails.

Q-Pulse |d TMS738

2 Submerged with baseplate and guide rails.
May operate continuously with motor
exposed.

Vertical dry with stand.

Submerged portable.

Submerged portable. May operate
continuously with motor exposed.

6 . Horizontal dry with stand.

abw

Code Item

9. Interchangeability

Supply phase
number

Supply . .
frequency

Voltage and

starting

. Special features

Non-standard
items

Construction
maten’a!

Active 29/01/2014 .

NOD

" Description

Interchangeability letter (A, B, C...) indi-
cates interchangeability fimitation of parts
between otherwise identical pumps. Pumps
with no or the same letter have full inter-
changeability of all parts and use the same

" spare parts catalogue.

3-phase-
1 1-phase

50 Hz
60 Hz

. 50 Hz - 60 Hz

01 400V,DOL 01 460V DOL
11 400V, Y/D 11 460V YD

02 230V,DOL -03 - 500V DOL
12 230V,YID 13 500V Y/D

03 415V,DOL° 05 380V DOL
13 415V,Y/D 15 380VY/D

04 500V,DOL 07 220V DOL
14 500V,Y/D 17 220V YD

P Indicates that protection circuitry is
included in motors on models where this
feature is optional.

U Flanges drilled to ANSI specifications.
Protection circuitry provided.

. Trimmed impeller
Cable length
Combination of D and C or other. Refer
to order acknowledgement for details

Standard materials

R All stainless steel

S Wet parts, including volute, impeller, oil.
housing and guide shoe (version 1 & 2)
stainless steel

Q Impeller stainless steel

Page 101 of 224
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pumps series ST
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Code designation for ground-
water pumps series SP

Shaded code items are provided on the rating Shaded code items are provided on the rating platle'

plate of the pump. of the pump. i
Code Iitem . Description Code item Description )
1. Pump type S Sarlin S-type o 1. Pump type S° Sarlin S-type
2. Impeller - . P Groundwater - 2. Impeller T Vortex contractor
3. Supply phase A3—phase : 3. Motor specification Standard
number 1 1-phase ) . . ) o
SR . : 4. Motor power Motor power in kW .
o 4. Motor power Motor power in kW :
5. Motor pole number Motor speedat S50Hz and 60 Hz
5. Motor pole number Motor speedat 50Hz and 60 Hz . pm rpm
. pm pm . 2 2-pole 3000 © 3600
2 2-pole 3000 3600 4 4-pole 1500 - 180
4 4-pole 1500 1800 ) ‘ ‘
6. Generation marker 1. Generation
6. Generation marker 1. generation A 2. Generation

- A 2. generation
B 3. generation, etc.
The generation indicator differentiates
between structurally different pumps
that have the same power rating.

B 3. Generation, etc.

The generation indicator differtiates be-
tween structurally different pumps that have
the same power rating.

7. Impeller No classification

7. Impeller No classification classification L Low head ?
classification L Lowhead M Medium head
M Medium head H High head
H High head : L
. 8. Supply phase 3-phase
8. Installation . 2 Submerged with baseplate and guide number 1. 1-phase
version rails. May operate continuously with : . .
_ motor exposed. 9. interchangeability Interchangeability letter (A, B, C...) indi-
5 Submerged portable. May operate cates interchangeability limitation of parts
- continuously with motor exposed. between otherwise identical pumps. Pumps
: with no or the same letter have full inter- .

changeability of all parts and use the same

9. Interéhangeability Interchangeability letter (A, B, C...) in-
‘ 'spare parts catalogue.

dicates interchangeability limitation of
parts between otherwise identical

pumps. Pumps with no or the same 10. Supply 5 50Hz
letter have full interchangeability of all " frequency 6 60Hz
parts and use the same spare parts , ’
catalogue. 11. Voltage and 50 Hz 60 Hz
: . starting 01 400V,DOL 01 460V DOL
10. Supply 5 S50Hz 02 230Vv,DOL 05 380V DOL
frequency 6 60Hz : 03 415V,DOL 07 220V DOL
. . 12. Not in use. ' :
12. Voltage and 50 Hz 60 Hz
starting 01 400V,DOL 01 460VDOL . 13. Non-standard D Trimmed impeller
. : 02 230V,DOL 07 220V DOL items C Cable length
03 415V,DOL 05 380V DOL Z Combination of D and C or other. Refer
: : to order acknowledgement for details
12. Not in use.

13. Non-standard
items

Q-Pulse Id TMS738

D Trimmed impeller
C Cable length

Z Combination of D and C or other.

Refer to order acknowledgement for
details

Active 29/01/2014
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Installation versions

Version 1

)

Submerged with baseplate and guide rails. Permanent installation in
wet well where the pump can be easily withdrawn from and lowered

into the wet well along guide rails. A guide shoe bolted to the pres- -

sure flange connects automatically to a matching baseplate mounted
on the wet well floor, where the pump is kept in place by its own
weight. The pump motor cooling is by submergence in the liquid, re-
quiring that the lowest continuous liquid level in the wet well is set at
half motor level.

Version 2

Submerged with baseplate and guide rails. Permanent installation in
wet well where the pump can be easily withdrawn from and lowered

into the wet well along guide rails. A guide shoe bolted to the pres-
sure flange connects automatically to a matchlng baseplate mounted
on the wet well floor, where the pump is kept in place by its own
weight. The pump motor cooling is independent of submergence in
the pumped liquid by means of motor internal heat conduits (pump of
frame sizes 34 through 46) or a cooling jacket encasing the motor
stator housing. The lowest continuous Ilqmd Ievel in the wet well may
be set lower.

Version 3

Vertical dry installation with stand. Permanent installation in dry well

with pump connected to suction line and rising main by bolted flange
connections. Pump motor cooling is means of motor internal heat
conduits (pump of frame sizes 34 through 46) or a cooling jacket en-
casing the motor stator housing.

Vefsion 4_

Submerged with stand for portable use in wet wells or for temporary
use. The pump is equipped with a hose coupling for connection to

delivery hose. The pump motor cooling is by submergence in the lig- -

uid, requiring that the pump is submerged to at least half motor level
when operating. - .

. Q-Pulse Id TMS738 ’ ) Active 2?/01 /2014
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Version 5

Submerged with stand for portable use in wet wells or for temporary
use. The pump is equipped with a hose coupling for connection to
delivery hose. ‘Motor cooling is independent of submergence in the
pumped liquid by means of motor internal heat ‘conduits (pump of

suction head only.

Version 6

Horizontal dry installation with stand. Permanent installa-
tion in dry well with pump connected to suction line and
rising main by bolted flange connections. Pump motor
cooling is by means of motor internal heat conduits (pump
of frame sizes 34 through 46) or a cooling jacket encas-
ing the motor stator housing. /

frame sizes 34 through 46) or a cooling jacket encasing the motor ' ,
stator housing. Pump must be submerged sufficiently for the required . ‘ ]

°
o
©
[
o o
(-]
%o
.
[ m—
© o
°
o o of

°
°
)
)
©
0@

11

Version 7

Vertical column installation. Permanent submersible in- . p
stallation in steel tube or. concrete shaft. The circular
. pump casing fits. onto a seat ring installed at the shaft or
= tube bottom opening and the pump stays in place by its
- own weight and from the reaction forces from the pump-.

ing action. The pump casing is special for the version and =
is open with trailing vanes. The version finds applications

in low head installations for large pumped volumes.

I
}
}

!
|
i

i

Using this manual

' The pumps are grouped in frame sizes, each representing a physical motor size distinguished by
common external and internal dimensions. Since most service and repair measures are related to
frame size, the various service and repair operation descriptions in this manual are grouped ac-
cording to frame size number. A guide to frame sizes is provided on the following pages for most
pumps, for complete reference on frame sizes for all pumps please see Volume 3 B, Section 2.

. Q-Pulse IdTMS738 ) : Active 29/01/2014
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Contractor pumps and drainage pumps |

Frame size o Pump types ‘ '
' ST 0121 'ST0123 SP1/SP3 012 vers.5 | SP1/SP3 012 vers.2
g = = |
26 i -

ll T NI = ﬂ

’ . . . ! . o o o o

ST 0221 ST0223

Sewage pumps and raw water pumps

'FrAam'e size | Pump outline ‘ ’ Pumbs in this frame size
- SV 014 BL
. | ‘ ' o Svo14B-
Soam _ \ Sv0248B -
, 3 4 ’ : ' sV 024 BH
,4—.:“.

C—

SV 032 BL
SV 032 BM
SP 032 BL
SP 032 BM

38

%ﬁ |
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Frame size | Pump outline Pumps in this frame size
’ S1024B SV 034 CH
S1024C svo0428B
S1034B Sv042C
: , S1044 B - 8vo44B
, S1.044C SV044 C
42 S1026 ’
-SV.034.B
SV 034.C
‘SV'034 BH
S1064 AH
S1:064 AM ' :
- S1074 AH - ®
S1074 AM
46 | s1074 AS
, Sv064 B
Sv074B
S1054 SV-054 H
S1054 M SVO074H
S1054 L SV 124 AH
S1074 E svo072B
50 S1074 L SV 072BH
S1074 M SV 092 BH
S1074H SV112H
S$1.074 S SV 122 BH . '
S1124 AE SS 038 _
S1124 AL SS 066
S1124 AM
S1 124 AH
S1104 L S1212H
S1104 M - 812128
S1104 H .
S1134 L
S1134 M
54 S1134 H
S2134 L
S1174 L
S1174 M
S1174 H .
S2174 L

Q-Pulse Id TMS738
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Frame size . | Pump outline Pumps in thi_S frame size
|st1184L SA 116
S1184M SA 264
. S1184H
S1224L
S1224M
58 S1224H
S2224L
S1264L
T 11 T T S1 264 M
Al S1264 H
S2264 L
S1304L 821112
S2304 AL . S2 158
® S1304 M S2208
S2304M
S1304 H
62 | s1404L
I -S2404 AL
S1404 M-
| 52404 M
S1404 H
1s22781L .  832212E
S2278 M S32210L
S2278 H S33510E
S2358 M $33510L
. S2508 L S3508 M
66 S2 554 M S2 508 H
S2 654 AM
S1554H
@ S1554 AH
S1654 H
S1654 AH
S2754 H S34510E
S2754L S2 658 E
S2754 M S3 808 E
S2754S S3658 L
S2836 S3806 L
S21004 L S31006 L
. S21004 M - S31306 L
'S21004 S S3658 M
70 S21304 L S3806 M
S2 1304 M S3 1006 M -
'S2 1604 M S2854 M
= - S2576 S2 1154 M
S21604 L S2658 H
’ S2 806 H S2 1006 H'
@ S21306 H - S1854 H
o S2 1154 H S2 1604 H
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Pump outline

Frame size

01

b
=3

Pumps in this frame size

SV 014
SV 024
SVo34 .
SV 054 A

'$1024

51:034
S1:054 A

Q-Pulse |d TMS738
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2. GENERAL NOTES FOR REPAIR WORK

2.1 Tools and equipment

2.2 Installing bearings

2.3 Instruction for placing O-rings

2.4 Lubricating parts during assembly
2.5 Tightening of screws

2.1 TOOLS AND EQUIPMENT
For best results, always use the correct tools and
equipment. Poor or incorrect tools must never be

used as this will cause damage. See the list of
the required tools in Volume 3 B.

2.2 INSTALLING BEARINGS
(see detailed instructions in section 11)
2.2.1 General advice

Before -actually fitting a bearing, check the refer-

~ ence number and review the drawmgs specifica-
.tions and procedures.

. Apply force only to the race you are ﬁttlng Do not

" apply force to the rolling elements as this may

cause damage.
After fitting, and before actually running, check the
assembly for possible defects (abnormal noise,

' _vibrations, temperature, clearance, etc.)

Cleanliness

Ensure cleanliness at all times. Any contamina-
tion from foreign matter will result in rapid deterio-
ration of the bearing.

- Prepare all equipment, ensuring that it is clean.

Carefully clean and check all parts and assem-
blies adjacent to the bearing. A

Remove the bearing from its packing just before
use, and place it on a perfectly clean workbench.
Never wash the bearing. The bearing is protected
against oxidation by means of a thin oil film that is
compatible with all lubricants. Always use the
greases for bearings recommended by Sarlin: If

the bearing has to be stored for some time before

fitting, protect it from workshop contamination.

26
2.7

2.8

29

Handling of stator

"Handling of machined parts

Using compressed air
Be systematic during the repair

2.10 Electricity

Compression fitting of inner race onto shaft
'FORCE

'Pipe
‘applied
to inner
race

Pipe
applied
to outer
race

Pipe

Thick washer |.
applied
to both races

PRESS FITTING OF BEARING

Active 29/01/2014
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2.2.2 Installing béarings usihg a press (or
hammer) : o

It is recommended to use a pipe suited for the

- bearing to be press-fitted. If compression fitting is

used on the shaft and in the housing, a washer
that acts on the two rings simultaneously must be
used. The two contacting surfaces must be ‘in

the same plane in order to position the bearing.

correctly. This method is particularly recom-
mended for fitting self-aligning ball or roller bear-
ings. '

2.2.3 Heat assisted fitting

The temperature must not exceed 110-°C. On the

other hand it must be high enough to cause the
race to expand sufficiently to- enable the bearing

~ to be fitted. . :
Heating temperature depends partly .on bearing -

dimension, and partly on the interference and

.matenial of the seating.

Note: Heating under flame is not recom-
' . mended under any circumstances.

The various methods of heating ére:

e Qil bath. The oil must be fluid and clean. The
container must also be clean. Since a high
temperature may damage the bearing, a heat
insulating support should be placed between
the bearing and the bottom of the container. .

Note: Bearings greased for life cannot be

heated in oil.

e Hot plate.‘ Avoid direct contact between the

bearings and plate using a support if no ther-
. mostat is provided. .

¢ - Oven.

. Induction heéting. Induction heating is the best

and most reliable method of heating. Only the
metal. parts are heated; the temperature is
controlled by a sensor, and the method is very
convenient. The original performance of the
bearings will thus be completely preserved.

Expanding
inner race

Expanding
-complete bearing
{hot plate with thermostat
setat80-90 °C)

Induction bearing heatér
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2.2.4 Disassembly

Using pullers or a press (See diagram on

page 3.)

a) Instructions for bearings that are press-

fitted onto the shaft. The puller claws must

be placed behind the inner race of the.

bearing when pulling the bearing off the
shaft. A

b) If a puller is not available, a vise can be
used, with the inner race resting on a sup-
port above the jaws, and the shaft hanging
freely . between them. The extraction force

" is exerted either by hammer or by press.

If the bearing sits against a shoulder higher
than the thickness of the race it can be moved

using the device showﬁin figure c). This de-
vice can then be used for assisting the puller.

~e Instructions for bearings press-fitted into

the housing. The dismantling force is ex-
erted on one side of the outer race using a
pipe such as that shown in figure d).

¢ Instructions for bearings press-fitted onto
the shaft and housing. The method re-
quired requires that the bearing is extrac-
tion complete with shaft from the housing:
The force must be exerted on the outer
race and not on the shaft. Figure e) illus-
trates this procedure which assumes that
the housing is accessible from both sides.
The bearing is then separated from the
shaft. : '

I :@3 a) puller
i

% ' FORCE

b

DB e

z .|

e) tube

Active 29/01/2014
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The complete system should be thoroughly
cleaned before -fitting the O-rings. O-rings
should not be pulled over sharp edges, shafts
with various diameters, threads, slots, and so
on. In order to avoid damage, we recommend

- covering sharp edges with tape during placing
* of the O-rings.

The O-ring must not be left in the grove in a
twisted position. O-rings should be stretched

. for a short period while carrying out the placing

operation. It is necessary. to allow the O-ring
some time for reshaping after placing. Shaft
seal O-rings with an outside diameter of less
than 10 mm must be handled carefully during
fitting because of the high expansion ratio they
are subjected to.

It is recommended to use elther a placmg

-mandrel or a placnng sleeve.

2.4 OILING PARTS DURING ASSEMBLY

oil this surface

V4

O-ring in outside groove

INSTRUCTIONS. FOR ASSEMBLING O-RINGS

Stretching and Contraction

than 6%. Otherwise there would be an exces-

L

" Continuous stretching should not be more

sive reduction of the cross-section and an ex-

cessive flattening at the inside case. Stretch-
ing of the inside diameter by 1 %.of results in a
reduction of the O-ring cross-section by 0,5%
according to the following equation:

d

_ ' mbefore
dZaﬂer - d2before X -a——
mafter

where d;, = medium O r|ng diameter.

O-nng contraction should not be more than

3%, since otherwise there will be a danger of

warping of the rings.

Ideally the O-rings should be not be stretched
more than 6%, for contraction up to 3%. For
O-rings with an inside diameter of up to 25
mm some overstrteching is in practice un-

avoidable.

oil this surface

O-ring in inside groove -

Active 29/01/2014

Page 112 of 224




Tufnell Road Yeronga SPS SP068 Upgrade OM Manual

[SARI.IN — . g . "~ REPAIR MANUAL

—_—

e

——————
l umpges o ———

Section 2 Page 5

2.5 TIGHTENING OF SCREWS

When assembling parts “together tighten the
screws gradually in a uniform way (sequence as
shown below) : ‘

4 Tighten several
times using same
,6 _sequence as shown.

—f— et

_Cofrect '

2.6 STATOR COIL PACKAGE

e Be very careful with the stator coil package.
Coil ends can be damaged easily. -

¢ Never place the stators vertically.

. « Make sure that the coil ends are not deﬁted
during assembly or handling. .

. Make sure that no dust or foreign particles get into
S the coil windings. They may cause insulation fail-
ure and a short circuit.

2.7 MACHINED PARTS

. Make sure that machined surfaces do not get
dented. Scratches in machined surfaces can
cause leakage and problems in the assembly. -

Q-Pulse Id TMS738 ' : . _ Active 29701/2014 ‘ ’ Page 113 of 224
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2.8 BLOWING WITH COMPRESSED AIR’ |

* Be careful with compressed air when cleaning
parts during assembly. Trash and chips must
not be allowed to fly inside the motor; or get
into the bearing brackets, oil housing or stator
coils.

NOTE Always wear safety goggles when
using compressed air.

2.9 BE SYSTEMATIC WHEN MAKING -
REPAIRS '

¢ Do not work like the man at right with his car.
 _- Put the parts in order when dismantling the

~ pump. This makes it much easier to carry out
the assembly afterwards.-

2.10 ELECTRICITY!

'Remember safety regulations.

‘Q-Pulse Id TMS738 ' Active.29/01/2014 Page 114 of 224
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3, TROUBLESHOOTING AND TESTING

Troubleshootmg should be performed at the mstallatnon or pump usage site. Motor repairs should
"~ always be referred to a repair shop. :

Section 3 Page 1

Trouble | Possible cause Check and remedy

Pump fails to start or | No power to motor. Check power supply and fuses.
stops without visible Operate manual start and check
reason. ' contactor operation.

1 Pump fails to start or

stops. Control panel
indicates tripped
overcurrent relay or
protection devices

Loss of one phase of power supply.

Check power supply and fuses

‘| Pump momentarily overioaded; :

If condition not self-corrective, -
check for cause.

Impeller jammed.

Check impeller and clear as neces-
sary.

Overcurrent relay incorrectly set.

Check and reset as necessary ac-
cording to nominal current.

‘| Thermal switches tripped. Pump
_inadequately cooled.

Allow motor to cool. Ensure ade-
quate cooling by immersion for
pumps version 1 and 4.

Moisture switch in motor tripped.

Check control cirquit. If cirquit re-
mains open after motor has cooled
bring pump to shop.

Motor cable damaged. Check for visual damages. Bring
_ ' o pump to shop if repair neeed.
| Fluctuating voltage. ' Check voitage. Allowable deviation

'is +/- 5%.

| Pump runs but does

not deliver rated vol-
ume flow.

Pump runs backwards.

Check direction of rotation and rec-
tify as necessary.

Impeller loose or worn.

Check impeller and replace as nec-
essary.

Pump or pipework clogged.

Check and clear as necessary.

Pump head too high.

Check by pressure gauging and re-
design rising main or install other
pump. ' : '

Valves closed or clogged. Check
valve not operating.

Check valve position, clean as nec-
essary. Relocate or replace check
valve,

Air accumulated in pump casing or

| suction pipeline.

Remove air. Raise wet weIl stop
level or redesign suction pipeline.

Pumped liquid too dense.

Dilute or redesign process.

Pump not properly connected to
submersible baseplate.

Pump down wet well level, lift pump

and relocate onto baseplate.

Leaking pipework.

| Check pipework for leaks and fix as
-necessary.

Pump wet well flushing system in-
advertently activated.

Check for function and repair as
necessary.

Q-Pulse Id TMS738
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Trouble Possible cause Check and'r‘ehedy v

Pump starts but .| Clogged pump causes overload to Check and clear pump as neces-
shuts off. trip. sary.

Motor overheated, tripping thermal
switches.

Allow pump to cool check for cause
as above.

Insufficient liquid in wet well.

Allow wet well to fill.

Level control failure.

Clean or reset level control equip- -
ment or replace as necessary.

| Pump vibrating or
emitting excessive
noise.

- | Pump partially clogged.

Check and clear pump as neces-
sary. _ ‘

Pump runs backwards.

'Check direction of rotation and rec-

tify as necessary.

Pump operates outside des:gned
operation range.

Check pump head. Redesign rising
main or select other pump.

Pump mechanical failure.

Check pump for damages. Repair
or bn'nglto repair shop as neces- -

sary.

Pump not co'rrectly engaged to
submersible baseplate.

Pump down wet well level, lift pump
and relocate onto baseplate.

Pump cavitates.

Check pump for partial suction

| blockage and clear as necessary.

Check duty point and adjust as nec-
essary. '

Pump stand, baseplate or guide
rails not securely installed.

Check installation and tighten bolts
where necessary.

Oil watery or emulsi-
fied.

Lower seal leakage.

Bring pump to workshop for repair.

Bring pump to workshop for repair.

Low oil fevel.

Upper seal leakage.

When' doing electrical work, make absolutely sure that the pump is isolated from the power mains

by removing fuses or cutting off at main switch. Observe all local regulations for electrical work and
have an authorised eIectncuan only perform all connecting and disconnecting work.

The pump motor may be dismantled and by authonsed personnel only at an authorised repair

workshop. After reassembly the pump motor must be subjected to tests for watertightness and

electncal performance.

Q-Pulse Id TMS738
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ELECTRICAL TESTING

Electrical measurements are made to deter-
mine if pump malfunctions are being caused
by problems in the motor or in the motor cable.

CAUTION! When reconnecting any electrical.
leads refer to the winng dia-
gram(s) for the motor and the
control panel. Connections to the
wrong terminals may cause

damage to the motor and/or con-

trol devices.

Voltage imbalance

Use a voltmeter to read each phase of the in-
coming 3-phase power. Each phase must be
in. balance with the other two as closely as can
be measured with a commercial instrument. If
the phases are out of balance, contact your

- power company. [f the phases are in balance,

check out the motor as descnbed in the follow-
ing steps

- A) Use avoltmeter to read the voltage of in-

coming power lines 1 and 2, 2 and 3, and 1
and 3 at the control panel. The voltage
- _must match as closely as can be meas-

‘ured. If possible, measure the voltage at

the control panel with:

1. pump off .

2. pump running in-air

3. pump submerged and running

The measured voltage under each condition |
* should be the same.

.B) If the phases are in sequence when the

pumpis off but is out of sequence when
. the pump is running, check the power

source, all interconnecting cables and the

-pump motor to locate the defect.

C) Use an amprobe or equivalent instrument
to measure the current (amperage) of
each phase while the pump is running un-

~der full load, and with no load. In each
condition, the amperage readings for all
- three phases must match as closely as

Active 29/01/2014

can be ‘measured. NormaI amperage val-
ues are listed in Volume 3B (Section 2).

‘Motor and power cable contmunty

A) Shut off incoming power to the ‘control

- panel, and disconnect the motor power ca-

ble leads. Connect the chmmeter test leads
to any power cable leads (U1-U2, V1-V2,

- W1-W2 or U1-V1,-U1-W1, V1-W1), and
note the ohmmeter reading. A high resis-
tance reading indicates an open or broken
circuit in the power cable or motor wind-.
ings, or a bad connection between the mo-
tor and cable.

B) Repeat step A with each set of leads. The

three readings must be as close as can be
' measured

)If the readings indicate that contlnwty prob-

lems exist in the motor or motor cable, the

motor must be returned to an approved re-
.pair shop. :

* Insulation resistance

A) Disconnect the incoming power to the con-
trol panel, and disconnect the motor power
cable leads. Connect one megohmmeter

. test lead to the motor cable green/yellow
ground lead. Touch the other test lead to
each of the motor cable leads in tumn. Note

" the readings.

B) The readings will indicate resistance values

in both the power cable and motor wind-
ings. If the resistance reads infinity, the in-
sulation is good. If the resistance reads
between infinity and 100 megohms, the in-
sulation is acceptable but should be re-
checked regularly. If the resistance reads
less than 100 megohms, the insulation
should be checked more closely and fre-
quently. :

" C)lfthe readings indieate that a grouhd exists,

test the stator and motor power cable sepa-
rately. Replace as required. :
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4. PROCEDURES AND TESTING WHEN STARTING WORK ON PUMP

41 CLEANING

o Seal the loose cable end. A wet cable end
may allow water to seep into the cable and
into the motor. ‘

e Wash the pump carefully.
¢ Remove caked dirt from the motor surface.

Dirt on the motor surface
hampers cooling. Dirt not re-
moved may get into sensitive
parts e.g. the seals, during
handling.

NOTE

e Dry the pump after washing.

re For cleaning of a pump equipped with cool-

ing jacket, please refer to Section 7.

WARNING: When using cleaning‘ solvents, remember that most of them are toxic and flam- .
mable. Use them only in a well ventilated area that is free from.flame, sparks and '
excessive heat. Read and follow all precautions printed on the solvent container.

4.2 VISUAL INSPECTION

» Note possible external darhage.

e Inspect the cable carefully. If the cable
sheath is damaged, replace the cable.

4.3 MOTOR SPACE INSPECTIVON.

* For pumps with cooling jacket, first remove -
the jacket. Please refer to Section 7.

* . Open the inspection plug at the base of the
stator and check whether there is any fluid
(water, oil or a mixture of both) inside the
motor. A small amount of clean oil does not
require corrective procedures. If, however,
water or a substantial amount of oil is found
in the motor casing, both the bearings and
the seals must be inspected (Section 10.
and 11).

There can be a pressure _.
build-up in the motor housing
-~ open plug slowly.

NOTE

e Measure the insulation resistance (Section
4.4.3) and, if necessary, dry out any wet
parts See Section 12 and 13).

Damaged cable sheath. .

Motor casing inspection. Inspection plug re- -

moved. -
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4.4 ELECTRICAL MEASUREMENTS

4.4.1 Testing internal motor control devices

If the cable is undamaged, make the meas-
urements from the free cable end.

If cable is damaged, measure from the ca-

ble terminal with cable disconnected. Con-

nection terminals are accessible by -hand’
- once the motor cover has been removed.

See Section 12.

If you discover moisture in the motor, dis-
mantle it and dry it out in'an 6ven. See Sec-
tion 13. Repeat all electrical measure-
ments.

Connect tester (test bell, test lamp etc.) to
leads Pl and P2 ( on older pumps marked 1
and 2). If tester functions (beII rings, lights

come on) the control circuit is closed and -

intact.

4.4.2 Testing the earth connection

Connect one tester to the earth lead

(yellow-green) and the second one to the
pump body (an uninsulated point, not to the
cooling jacket, if there is one) If tester func-
tions, then the earth connection is in order.

If tester doesn't function, the earth connec-
tion is faulty and - must be repaired.

WARNING The pump should under no
circumstances be connected
to the mains voltage if the
earth connection is not intact.

Disregard of this precaution

results in mortal danger..

' 4.4.3 Measuring insulation resistance

Use an insulation resistance tester, that can
apply at least 500 volts DC.

The insulation resistance must be greater
than 100 megohms.

Measure earth (body) to phases U1, V1 and W1 '
Measure earth (body) to control circuit leads P1 and P2 (1 and 2)
“Measure control cirquit leads Pl and P2 to phases U1, V1 and W1

Measure between phases.

If any of the above-mentioned measurements are below 100 megohnis, measure cable, windings :
and devices separately to find out where the insulation resistance has decreased.
Reduction of insulation resistance due to moisture requires drying of the relevant parts. See Sectlon

12 cable drying and Sectlon 13 stator and rotor drying.

Q-Pulse |d TMS738
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4.4.4 Stator coil resistance

.Q-Pulse |d TMS738

NOTE _ Resistance values for mo-
tors are listed in the repair
guide, part 3B.

The stator winding (coil) resistance s
measured to find out the condition of the
coils. : '

If measurement from the free cable end in-
dicates false readings, measure the resis-
tance from the coil ends within the terminal
space with cable disconnected.

If zero readings or thereabouts are ob- -

tained, the stator must be dried before the
stator resistance measurements are car-
ried out. See Section 13.

Verifying damage to the windings. Consis-
tent readings for the resistance values of
the different phases is sufficient evidence of
winding damage. The measurements can
be performed with a reliable multimeter with
3 digit accuracy. However, the maximum
allowable difference between the phases is

+10%. o

Active 29/01/2014
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5. DISMANTLING AND ASSEMBLING THE PUMP PARTS

5.1. SUCTION CLEARANCE INSPECTION AND AD-

JUSTMENT. VERSIONS 1,2,4,5 AND 7.

» All SI, S2, S3, S4, SN and SS pumps h
" ler clearance of 0,7 + 0,2 mm.

¢ . If the clearance has increased to 1,2.mm or more, read-
just it to the specified value.

NOTE

Proceed as follows:

There is no clearance adjustrhent possibility
on SV-pumps. You can check the impeller
~and volute casing for wear only.

. A. PUMPS FRAME SIZE 58 AND ABOVE

The adjusting screws are located in the suction cover at the

bottom of the volute casing:

» Adjustment is made by tightening the adjusting Screws.

¢ Measure the clearance several times when adjusting with
a feeler gauge at different points by
hand to different positions.

B. PUMPS FRAME SIZES 01... 54

rotating the impeller by

Thé adjusting screws are located in the oil housihg.:

. Adjustme’nt is made by fightening the adjusting screws.

» Measure the clearance several times when adjusting with
a feeler gauge at different points and rotate the impefler by
hand to different positions.

(_)

A. Adjusting screws located in suction
A . _ - cover. Frame size 58 and larger.

Q-Pulse Id TMS738
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B. Adjusting screws located in oil

housing. Frame sizes 01 through 54.
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NOTE In the SS pumps the adjust- | ' :
ment is the same as in case ' i
B, but the adjusting screws N i

work in the reverse direction. ; - i , 7
: il/ A\ |

p——————

. =
A . !
N A A

. l}
SS pump impeller clearance

5.2 SUCTION CLEARANCE INSPECTION AND ADJUSTMENT. VERSIONS 3 AND 6.

- The following procedure should be followed in adjust-
ing the suction clearance when the pumps are still
connected to the suction and/or pressure piping.

» For pumps with separate suction cover, loosen
the suction pipe flange

Open the locking screws (item No. 028). -

‘Open the adjusting screws (item No. 074) until
they clear the volute casing

Tighten the locking screws until the clearance “s”
closes. ,

- Measure and make a note of the reference gap
“X” with feeler gauges.

Tighten the. adjusting screws until the reference ' : : o
gap has widened by 0,7 £ 0,2 mm. ’ ' . .

Retighten the locking screw. Confirm the gap “X". - — fis L

Ll.;_;\
s
07 202

Suction clearance reference dimension
X

NOTE For pump units with a separate suction cover (frame size 58 and larger): If the
impeller clearance is found to be worn excessively, spacers (adjusting shim item
No. 083) should be used between the pump suction flange and pipework flange to
relieve tension in the plpework

"Q-Pulse Id TMS738 ’ Active 29/01/2014 Page 124 of 224
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Ad‘justm'en't spacers:

)

1. Flange seal - Thickness 3 mm
2. Shim No.1 Thickness 2 mm
3. Shim No. 2 Thickness 4 mm

Adjustment spacer usage sequence
Set No. Parts Thickness
1 3mm
2 1+2 5mm
3 1+3 7mm

Oﬁginal
flange seal

O = —

|
!
!

5.3 REMOVAL AND INSTALLATION OF STAND AND CONNECTING GUIDE SHOE

Dismantling is necessary oniy if the parts are
damaged or wom to the pomt of needing re-
_ placement.

» Check especially the rubber diaphragm.
Replace it if there are any tears or if it
shows significant wear.

+ Dismantle the parts by loosening the fixing
screws.

. Relnstallation is done by fixing the parts in
position and tightening the screws.

'Removing guide shoe. .

Q-Pulse |d TMS738

' ' Active 29/01/2014 } Page 125 of 224




Tufnell Rodd Yeronga SPS SP068 Upgrade OM Manual

REPAIR MANUAL

pr———
=_—
—
——

Pumps

Section 5 Page 4

5.4 REMOVAL AND INSTALLATION OF SUCTION COVER.

Frame size 58 and larger only.
It is necessary to remove the suction cover when

checking the condition of the pump parts, or when

the pump parts are worn.

Unscrew the fi xnng SCrews.
Pry the cover free by using Ievers Assembly

takes place in reverse order.

In version 3, note the correct position of the cover
(flange bore in relation to pump discharge)

Use a soft hammer to tap at the bottom to facuh-
tate positioning.

Screw the fi ixing screws in place

Check adjustment of the suction clearance. (see
section 5.1)

- Tighten the screws.

Removing suction cover using levers.

55 REMOVAL AND INSTALLATION OF VOLUTE CASING

Q-Pulse |d TMS738

Hook the pump to a crane and lift it-u'-pn'ght.
Remove the volute casing fixing screws.
Lift the motor from the casing.

If needed, removal of the motor can be aided by

tapping all around the casing with a soft hammer
or by prying it loose with levers.

\
|
o+

Removing volute casing using a soft
. hammer.

Active Qé’/Ol /2014
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Assembly is done by lowering the motor with
its impeller into the volute casing.

e Correct positioning of parts is assisted by
light tapping with a soft hammer.

e Screw the Iockmg screws and the- -adjusting
screws in place. Adjust the suction clear-
ance and tighten the Iockmg screw.
WARNING The locking screws must not

be tightened before the ai-

justment .has been made.

Otherwise the volute casing

may press against the impel-

ler which may cause dam-
age to the bearings.

-

Section 5 Page 5 -

NOTE SV-pumps have no adjust-
ment facility.

Make sure that the Ilﬂmg handle is posmoned.'

correctly:

e Version 1 and 2: The apex of the lifting
handle is on the opposite side of the .dis-
charge opening.

e Version 3, 4 and 5: The apex of liting han-
dle is on the side of the discharge opening.

See the drawings below for reference on cor-
rect position of the lifting handle.

’ N

J/

Version 4 and 5§

Version 1.and 2

5.6.1 Removal of the impeller

- Place the motor in a horizontal position on a

firm workbench or trestle with the |mpeller
facing outward.

* Remove the impeller scre'w.

o Remove the impeller preferably with a

puller.

Version 3 and 6

Active 29/01/2014

-5.6 IMPELLER REMOVAL AND INSTALLATION

Removal is also possible with the aid of levers.

* Place the levers behind the impeller and -

posite each other. Be careful. Never use just

one lever, as this may cause damage to the

shaft or bearings.

NOTE | Place levers under the impel-
ler vane.
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5.6.2 Installation of the impeller

o Check the conical surfaces of the shaft and o After initial tightening, tap the impeller lightly

impeller. Clean them thoroughly. - : with a soft hammer in the axial direction.

» Qil the conical surfaces of shaft and impel- ¢ Complete the tightening process with the
ler before mounting the impelier on the -~ torque wrench. See section 5.1 0. '
shaft. - Details of removal and mstallatnon are glven -

e Place the impeller in position. Tighten the further on.

impeller screw’by using a torque wrench.

‘5.7 IMPELLER IN FRAME SIZES 26 30 AND 38 AND 34 UP TO INTERCHANGEABIL- .

"ITYLETTERC |

Removing impeller with levers.

Item | Part _ Part No No. off
007 | Washer FGUB 067 1
010 | Impeller screw | FMSR 06016 1

Used in frame size 26 and 30.
Used in frame size 34 up to pump s/n 64604. '

Item | Part Part No No. off

007 Lock washer FGUL 082 2
010 .| Impeller screw | FMSR 08020 | &1

Used in frame size 38

'Used in frame size 34 from pump s/n 64604 to s/n

101393.

Item | Part Part No No. off
007 Lock washer FGUL 102 2
010 | Impeller nut FMHM 10

Used in frame size 34 from pump s/n101394 to s/n
XXXXXX.

Q-Pulse Id TMS738 - Active 29/01/2014
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5.8 IMPELLER IN FRAME SIZES 01 AND FROM 42 TO 54 AND 34 FROM
INTERCHANGEABILITY LETTER D ONWARDS

‘ _' N\ Impeller cap

With the earlie'r;.non-SuperVortex, types of SV
- pumps, in frame sizes 01 and 50 remove the
- impeller cap by using a special impact removal -

puller

The old types are:
SV014-SV 034 .
SV 042
SV 054A
SV 054 - SV 074
SV 124A.

The bther pump tybes in these frame sizes
are constructed as shown below.

Removing S1, S2, $3, S4 and SN impeller.

Item | Part Size | Used in frames
Imp. Screw 32432 | M8 42, (34)

010 | Imp. Screw 32437 | M 10 46,50
Imp. Screw 32438 | M 12 54

. Q-Pulse Id TMS738 ' _ © Active 29/01/2014
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5.9 IMPELLER IN FRAME SIZES 58 TO 70

5.9.1 Impeller for frarhe sizes 58 and 62

o,

‘Impeller screw

Impeller cap

- 5.9.2 Impeller for frame sizes 66 to'70_i

Qe

Item 420. Locking key for shaft sleeve
Item 006. Impeller key

' Please note location of impeller key notch.

In these pumps the shaft has been sealed
from contact with the pumped liquid by means
of O-rings. Always use good, preferably new

O-rings, and lubricate them with oil.

e Check the shaft and the impeller mating

surfaces. Clean if necessary.

» Place an O-ring into the groove in the shaft

sleeve. :

Q-Pulse Id TMS738
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Fitting impeller cap O-n'{vg- § ' - Fitting impeller screw O-ring.
@ Impeller cap. @. O-ring. A  © Impeller screw. @ O-ring.

K Lubricate the conical surfaces on the shaft with oil.
o Lubricate the sealing surfaces on the impelier with oil.
- e Place the impeller on the shaft.
¢ Place the O-ring on the impeller cap, then fit the cap in posmon
* Place the O-ring into the groove on the head of the impeller screw.
« Tighten the impeller screw according to the instructions. See Section 5.1 0

$5.10. TIGHTENING THE IMPELLER SCREW .

- When assembling please note:
' . The ‘threads of the impeller screw and its
. ' . mating surfaces must be lubricated with oil to .
reduce friction and to prevent corrosion of the
surfaces.

The fastenihg.torques for different pumps are
given in a table in Volume 3 B. :

NOTE Using the right torque for-
~ tightning the impeller screw
"is very important for the fol-
-lowing reasons:

o |If the torque is too low the impeller may
come loose.

o If the torque is too high, the screw will

stretch and lose its tension and the impeller
may come loose.

Q-Pulse Id' TMS738 ' Active 29/01/2014 Page 131 of 224
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Tightening the impeller screw using a torque wrench.

S2 impeller.

4

Tightening the impeller screw using a torque wrench. S1 impeller.

" Active 29/01/2014
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6. OIL DRAINING AND REFILLING ,

6.1 DRAINING

Place the motor flat on a workbench with
one oil plug facing upwards.

Clean the area around the oil plugs.

Place a container under the motor.

Open the upper plug slowly so as to allow
possible overpressure to escape. -

Open the plug to the side. Tum the motor

and'let the oil run out. .

Check the condition of the oil. Clear oil in
good condition can be re-used. Emulsified
or “milky” oil must be changed. If the oil
contains much mixed water, the primary
shaft seal must be checked and replaced if

.necessary.

NOTE - Always make sure the oil
plugs and the seallng sur-
faces are OK.

Always replace the O nngs after the oil plugs
have been opened

Q-Pulse |d TMS738

CONDITION OF OIL

Section 6 Page 1

Draining oil.

Oil plug for frafne .
sizes 26 10 46, Part. Ol plug for frame

No. FMSL 0812 ~ sizes 01, 50 and up.
EMSL 1015 Part No.34041

A. Oil in good condition. -B. Oil emulsified. o C. Excess water in oil.
Change oil. ‘ Change oil, check seal.

Active 29/01/2014
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6.2 REFILLING

« Use grade SAE 10 W 30 motor oil.

« Fill the oil housing by pouring oil through the
fill hole pointing upwards until the oil begins
to flow out of the hole pointing to the side.

* Replace the O-rings and lubricate the m
slightly with oil.
* Screw in the plugs and tighten up.

NOTE ‘Do not use grease when U-
bricating O-rings.

NOTE Correct oil quantities for all
' pumps are listed in Volume 3

4 ’ 4 2% A
Filling oil.

6.3 OIL DRAINING AND REFILLING PUMPS IN UPRIGHT POSITION

‘s For pumps of frame size 66 and larger, the
oil can be inspected and changed with the
pumps in an upright position. Plug No. 1 in-
dicates thus the correct quantity of oil. The
oil is drained through the lower plug (3),
using a vacuum pump for the residual oil.

¢ The condition of the oil is inspected as ex-
plained in Section 6.1 above.

Oil inspection and refilling when pump upnght

® Oil plug for filling. o

@ Motor inspection plug. ' .
® 0il plug for draining. -

Q-Pulse Id TMS738 . : ' ' Active 29/01/2014 Page 134 of 224
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The coollng jacket must always be removed when
the motor has to be cleaned or opened.

7.1 PROCEDURE FOR REMOVING THE
COOLING JACKET

¢ Remove the lifting -han>dle.

7.1.1 Frame sizes 50 and 54

» - Pry the cooling jacket loose with levers by usung
the adjustmg screws for leverage support.

NOTE Light heating with liquid gas
torches helps when removing cast-
iron jackets.

7.1.2 Frame sizes 58to 70 .

e Remove the jacket by using a crane or, for ex-
ample, a bottle jack.

7.2 CLEANING

+ Protect the free cable end. A wet cable end can
allow moisture to penetrate the cable/motor.

e Carefully wash and clean the external surface of
the motor and internal surface of the cooling -

jacket. .
* Remove caked dirt from the motor surface.
* Dry the relevant parts after washlng.

_ » Dirt on the motor surface reduces the cooling ef-

fect and can get into sensitive parts, e.g. the pri-
mary seal, while the pump is being handled.

7.3 REINSTALLING THE COOLING JACKET

e Check the conditioni of the O-rings and their re-
spective sealing surfaces. '

¢ Lubricate the seahng surfaces of the coohng
jacket . ,

7.3.1 Frame sizes 50 and 54

¢ Place the cooling jaéket onto the motor and, with
the aid of the liting handle and its screws, press

the jacket into position. Make sure that the lifting-

handle is positioned correctly. (See Section 5.5)

Installat/on of cooling jacket by using the lifting -
handle. Frame sizes 50 and 54. Z

7. REMOVING AND INSTALLING THE COOLING JACKET

S

Removing the cooling jacket us- |-
ing a bottle jack and a specially
designed tool.

Active 29/01/2014
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7.3.2 Frame sizes 58 and larger

NOTE The stator inspection pfug must be
closed before attempting.to install
‘the jacket. '

o The .correct position for the cooling jacket de-
pends on the following:

. o For pumps of frame sizes 58 and 62, it is deter-
mined by guide markers on the upper part of the
jacket. The lifting handle must go be between the
markers. ,

o For pumps of frame sizes:66 and larger, it is de~
termined by the longest guiding fin on the inside of
the jacket. This fin must fit into the socket, which -
is beside the stator.inspection plug.

¢ Place the jacket on the motor and press it down
by hand. Check again that the O-rings are in
place. Place the lifting handle on the upper edge
of the jacket and work the jacket into the final
position by tapping at the handle. Take care not to
damage the upper nm of the jacket.

¢ Place the liting handle in position and tighten the
screws. Make sure that the lifting handle is posi-
tioned correctly according to installation version
(please refer to section 5.5).

7.4 WORKING PRINCIPLE OF THE COOL-
ING JACKET T

Severt

Guiding fin in correct position in the
_socket beside the inspection plug

The pumped liquid is channeled through a ro--

tating clearance into the cooling jacket. The

cooling jacket automatically fills up with liquid.-

The cooling liquid is circulated throughout the

system around the motor by the pumping ac-

tion of the slots in the upper shroud of the im-

peller. The excess heat from the motor is dis- ‘
sipated ‘into the liquid which in turn is cooled . ®
down when coming into contact with the impel-

ler. S
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8. DISMANTLING AND ASSEMBLING AND INSPECTION OF SEALS

NOTE Handle seal parts with extreme care to prevent damage. Be very careful not to
* spoil the precision-fi inished seal faces; even fi ngerprlnts can shorten the seal life.

8.1 DISMANTLING THE SEAL UNITS (FRAME SIZES UP TO AND INCLUDING 46) -

o Draln all oil fromthe oil housing be-
- fore dismantling the seal.

~* Remove the volute casing, |mpeller
and the key.

e Unscrew the oil - housing fixing
screws. Pull the oil housing away
from its place with, for example, a
screwdriver. Lopsided pu|I|ng may
damage the seal.

. . REMOVING THE LOWER STATIONARY’
SEAL

¢ Remove the counterdisc by pressing

and tuming simultaneously, thereby

effecting its release. 4

_* Remove the springs and press with

fingers the lower stationary seal out of

the oil housing. Check the condition of

the oil housing O-ring. Replace if-
necessary.

REMOVAL OF SEAL RING
* Protect the conical shaft surfaces and
key slot, e.g. by covering with tape.

» Remove the seal ring from the shaft
by manually pulling at the seal ring.

: REMOVAL OF SHAFT O-RING. (old
X type) |
e Remove the O-ring, taking care not to

damage either the shaft or the O- nng
(see plcture below).

Removal of seal ring.

<- Removing O-ning (o/d type).
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REMOVAL OF UPPER STATIONARY SEAL.

o If there is no reason to remove the -rotor, a
‘stiff wire with a hooked end can be used to
remove the upper stationary seal ring.

e If the lower bearing bracket must be:re-
moved, press the -upper stationary seal
away from its housing with your fingers. '

VISUAL INSPECTION
(see also Section 8.8)

Using hooks

° Aﬂer the seal has been dismantled, check -

- its condition. Pay particular attention to the

O-rings and their mating surfaces on the
shaft and the oil housing. Replace damaged

parts.

i

o If the seal surfaces are damaged, replace

the entire seal unit.

DRIVING PIN

" Do not remove the seal driving pin from the
shaft if it is not necessary. .
o [fitis necessary to remove the seal driving
pin from the shaft and to replace it, use -
glue: Loctite "Super Fast” 601 or compati-

Pressing with thumbs.

ble. o
. NOTE During dismantling and ass-
" - embling the seal, the sharp
edges of the keyway have to

be covered, e.g. with tape.

Using tape.

Shaft in frame sizes 26 to 38.

Driving pin

Old type FABN 02098 : [ @ .

New type FABN 03098

‘Shaft in frame size 42 and 34,
from interch. letter D onwards.

Driving pin

Oldtype | FABN 03138

New type FABN 04158

T

Q-Pulse |d TMS738
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Tape to protect O-
rings during assembly
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8.2 ASSEMBLING SEAL UNITS FOR PUMPS OF FRAME SIZES 26, 38 AND 34 UP
TO AND INCLUDING PUMPS WITH INTERCHANGEABILITY LETTER C.

&
AQ,
3
&
2

V _Retaining seat

Retaining cup -

Jrspings |
Seal unit YJ 34452 (old type) | " Seal unit YJ 34541 (new type)
O-ring in the groove on the shaft . O-ring in groove in the rotating seal ring
. Used in pumps which do not have any inter- Used in pumps which have an mterchange-
- changeability code, for example , - ability code, for example:
ST022H 1 . ST022H1A
SV 024 BH1 T : ~ SV024BH1A(orB..)
ASSEMBLING
*‘ N - - NOTE . .Use clean tissue when handlmg the seal elements
8.2.1 Upper statlonary seal ring
oil ' : PUR 052

Vi
///////

////////

« Lightly oil the stationary seal ring collar and place the O-ring on the stationary seal ring. -
. - e Oilthe seal cavity for the stationary seal ring and install the ring using the assembly tool.

Q-Pulse Id TMS738 Active 29/01/2014 o | Page 139 of 224 .




drive pin.

¢ Install the seal face on the shaﬂ by hand so that the slot in the seal nng engages the dnve pin
and the seal nng is flush against the statlonary seal ring.
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- '8.2.2 Rotating ring
Oil
M - © KOK 101 ,
- <] l | | gi . ~_-I
it L
< Push '
.Grease in
:groove
When using seal unit YJ 34452, place the O-ring in'th_e'groo_v'e with a special tool. - ‘
. Oil the O-ring lightly and install it in the grodvé in the seal ring or on the shaft. - - - .
¢ Lubricate the motor shaft and the upper face of the seal. Also put grease in the groove for the '
|
|

8.2.3 Lower stationary seat unit
¢ Install the lower stationary seat in the retain-
ing seat. ‘ PUR 051
¢ Oil the retaining cup lightly inside and install : ' ‘ o
" the retaining seat in the retaining cup by : ™. ‘ ' : |
using a special tool. , ' - o " ' R
N., %) . ‘
N f _
i g
8.2.4 Counterdisc, retéining cup
and seal housing ‘ I
¢ Oil the O-ring hghtly and install it in the seal . Grease ‘ l l 4 oit

-1 housing

e Place a dab of grease in the cups of the
spring locking disc to hold the three springs
in place and install the springs in the cups:

¢ Install the counterdisc in the seal housing;
rotate the spring locking disc so that it is
locked in place by the gussets in the seal
housing.

» Oil the retaining cup outside and place it

. through the spring locking disc so that the

S counterdisc seats against the flange of the
' retaining cup.
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8.2.5 Seal housing

¢ Oil the seal faces lightly.

¢ Install the assembled seal housing in the
stator/motor housing.

e Secure the seal housing to the motor
housnng with three screws.

-

O

8.3 ASSEMBLING THE SEAL UNIT FOR FRAME SIZE 42 and 34 FOR PUMPS WITH

INTERCHANGEABILITY LETTER D AND ONWARDS

/-

O-ring -

: O-ring“

o3 . TOTA .AMMM‘?‘»M»

[

I/

1 O-ring

G

N/ZY

<
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Seal unit YJ 34499 (old type)

O-ring in groove on shaft

Used in pumps with generation marker A or B
(or blank), for example:

SV044B 1

S1 044 A1

.- Used in EX-pumps with blank mterchangeabll-, -

ity letter, for example:
SvX 044B1_

Active 29/01/2014

Seal unit YJ 34538 (new type)

O-ring in groove.in rotating ring

Used in pumps with generatlon marker C,
for example:

Sv0o44C1

S1044C 1

~ Usedin EX-pumps with generation marker A or

B and interchangeability letter A, for example: .
SVX 044B1A
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NOTE Use clean tiesee when handling the seal elements.
8.3.1 Uppelr stationary seal ring
PUR 085

puRss
//{//////7

. Lig’htly oil the ‘collar of the stat'ionary'seal and install the O-ring on the stationary seal.
 Oil the cavity for the stationary seal and install the seal with the tool in the seal housing.

8.3.2 Seal face

Oil

KOK 106

z] d Grease in. .
. groove ~ Push

When using seal unit YJ 34499 place the O-nng in _ _
the groove with a specialtool. - |

|

|

\

; e Lightly oil the rotating element O-n'ng and install in groove in seal ring or the shaft. _
| o ¢ Lubricate the motor shaft and the upper face of the seal. Also put grease in-the groove of the . .
W drive pin. : : '
. o Install the rotating ring onto the shaft by hand so that the slot in the seal face engages the drive

pin and the seal face is ﬂush against the statlonary seal. -

8.3.3 Lower stationary seal, counterdisc and seal housing

e Oil the O-ring lightly and mstall it in the seal ' Push ' Push
"~ housing ’ ' ~ :

e Place a dab of grease in the cups of the
counterdisc to hold the three  springs in
place and install the springs in the cups.

o Install the counterdisc in the seal housing; . Grease
rotate the counterdisc so that it is locked in -
place by the brackets in the seal housing. '

e Oil the stationary element outside surface

and place it through the conterdisc so that ) _ : ,
the counterdisc sits against the flange of - . : , , .
the stationary element. : ‘

Q-Pulse Id TMS738 - Active 29/01/2014° ’ : Page 142 of 224
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' 8.3.4 Seal housing

. e Oil the seal faces lightly. —
e Install the assembled seal housing in the po
stator/motor housing.
e Secure the seal housing to the motor i )
- housing with three screws.
8.4 ASSEMBLING THE SEAL UNIT FOR FRAME SIZE 46
o . ) ' ) ’ ] Statlon‘ry; Y EEsrTy
— §rmg (uppé‘r)“‘?é%a ¢
O-ring
‘| Fastening screw .
[Counteraise ™ \: V' e
[*spings gk
‘ ‘ ’ O-ring
o . Seal unit YJ 34530
~ ASSEMBLING |
NOTE Use clean tissue when handling the seal elements.
" 8.4.1 Upper stationary seal _
il A : PUR 105

» Oil the collar of the stationary seal lightly and install the O-ring on the stationary seal.
» Qilthe cavity for the stationary seal and install the seal with the tool in the seal housing.
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/ 8.4.2 Rotating ring

B

KOK 108.

e Place the O-rings in the shaft grooves with the special tool.
¢ . Lubricate the inside of the rotating ring and install it on the shaft by hand so that the hole in the

ring is over the threaded hole for the drive screw.

8.4.3 Drive screw

¢ Put the drive screw into the alien key and
drive the screw ‘into the thread, simultane-
ously pushing the rotating ring agalnst the
stationary seal (Tool KOK 109)

Drive screw

8.4.4 Lower station‘ary seal, counterdisc and seal housing

~ e QOil the O-nng lightly and install in the seal
housing -
e Place a dab of grease in the cups of the
counterdisc to hold the four springs in place
and install the springs in the cups.

o Install the counterdisc in the seal housing;

rotate the counterdisc so that it is locked in
place by the brackets in the seal housing.

« Oil the stationary element outside and put it
in place through the counterdisc so that the
counterdisc seats against the flange of the
stationary element. .

8.4.5 Seal housing

« Oil the seal faces lightly.

"o Install the assembled seal housing in the

stator/motor housing.

. Secure the seal housing to the motor

housing witht hree screws.

Q-Pulse |d TMS738 . . Active 29/01 /20] 4
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DISMANTLING AND'ASSEMBLING THE PRIMARY SEAL

VA

- i

\
: : A ‘ |
8.5 DISMANTLING OF FRAME SIZES 01 AND FROM 50 TO 62, OLD MODEL '

. 1J
Counterdisc — T

Locking ring
Stationary seal
Rotating seal face

Spn‘ng'

Retaining ring

Primary seal (“old” design with retaining nng and central spring)

The primary shafts seals used in frame sizes 50 to 62 are either of the above plctured old model or
- of the new model presented in Section 8.8. On these pumps, the seals of old and new type are en-
tirely interchangeable as units. Seal components are not lnterchangeable

'D|SMANTLING

« Drain all oil from the oil housing before dis-
mantling.the seal. ‘

¢ Remove the locking ring.

On frame sizes 58 and 62 the locking ring can
be removed as shown in Section 8.7.

Removing Iock/ng ring.
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If, however, you are dismantling the motor, you |

Unscrew the retaining screw on the retain-
ing ring.

‘Blow compressed air carefully into the oil
“housing at a max. 1,5 bar pressure support-

ing the seal unit simultaneously by holding

~on to the retaining ring. The seal will come
* out as the pressure slowly rises.

In field conditions you can use, for example,
a car tyre pump or the equivalent.

can proceed as follows:

After unscrewing the retalnlng ring screws, |
remove the retaining ring, seal spnng and

rotating seal face.

Remove the counterdisc of the statlonary-

seal.

~ The stationary seal may now be removed.

The best way is to dismantle the oil housing

or the oil housing cover and press the ring

out, using finger pressure from the oil
housing side. :

After disassembly, check the seal condition.
Note the condition of sealing surfaces, O-
rings and their contact surfaces on the
shaft and in" the oil housing. See Section
8.8.

-Replace the damaged arts. If sealing sur-

faces are damaged, replace both rotating
seal ring and the stationary seal.

Removing the stationary seal using com-
pressed air.

Q-Pulse Id TMS738 '. .
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Page 146 of 224"



Tufnell Road Yeronga SPS SP068 Upgrade OM Manual

EAR“N = | | REPAIR MANUAL

Pumpa Section 8 Page 11 |

8.6 ASSEMBLING THE SEAL OF FRAME SIZES 01 AND FROM S0TO 62 ' ‘
OLD MODEL

Oil housing cover

Qil here

~ PUR... 4
N
77 7777 7T T 777

\
8.6.1 Stationary seal ‘ - ‘ : S
|
|

- I r ' - ) F'
| 7 /‘/7/"'//'/////%_

' Exercise care when handling the seal.
7=ty i , ) Be especially careful regarding cleanliness.

« Install the oil housing cover in position oh the oil housing (frarhe sizeé 58 to 62).
» Check that the O-ring that goes with the stationary seal is in position.
 Lubricate the seal cavity of the stationary seal.

¢ Check that the slot in the stationary seal engages with the Iug in the casting that prevents rota-
- tion.

* Press the statlonary seal anto place in the.oil housing using a special tool.

8.6.2 Counterdisc and Iockihg ring

- Put the counterdisc into the seal housing. Install the locking ring of the counterdisc in position
. ' : . with a screwdriver. The Iocklng nng can be lnstalled before or after the retaining ring is assem-
RO ‘ bled .

- Q-Pulse Id TMS738 | : Activei29/01/2014 . : : Page 147 of 224
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8.6.3 Rotating seal ring, spring and retaining ring ‘
: PUR...
Locking rin
Counterdisc
' ~ A special assembly tool guarantees correct
positioning of the retaining nng. '
=
HAHI

e Check that the O-ring is in position in the

rotating element.
¢ Qil the shaft and the seal faces.

o Press rotating ring, O-ring, washer, spring
and retaining ring as a unit onto the shaft by
hand.

Retaining ring in pumps type SV 072...SV
122 is shaped as a protective cup for the
spring.

e Install the retaining ring to the correct
position using a special tool.

¢ Tighten the retaining screw carefully.

Q-Pulse Id TMS738 ‘ Active 29/01/2014
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8.7 DISMANTLING THE SEAL OF FRAME SIZES 66 AND 70, PUMPS WITH
- RETAINING SLEEVE AT SHAFT END (NO INTERCHANGEABILITY LETTER)

‘(For pumps without retaining sleeve at shaft end, please refer to Section 8. 8)

NOTE The seal is similar to the seal used in frame sizes from 50 to 62 (old type), except
' for the retaining ring, which is a combined shaft sleeve-retaining ring.

The seal in the picture is not in the|
final assembly position and is
without a protection cup.

Retaining sleeve
O-ring

Locking key
Circlip '

1
\
1

OLD TYPE

New type seals are equipped with a protectlon cup which covers the seal spnng.

The seals are interchangeable.

Q-Pulse |d TMS738

Protection cup ~

Retaining sleeve

Active 29/Ql /2014
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DISMANTLING

e Drain all.oil from the oil housing
before dismantling the seal.

¢ Remove the circlip on the shaft
and the locking key behind it.

e Pull the retaining sleeve
(protection cup), seal ‘spring
and rotating the seal face away
from the shaft. '

~ e Unscrew the fi ixing screws: on"
the oil housing ‘cover and pry
the cover free.

o Remove the locking nng from
the stationary seat.

* Remove the counterdisc from
the stationary seat.

e Force the stationary seal out
‘from inside the oil housing
cover using finger pressure.

e

Appilication of leverage to remove the retaining sleeve.

o After disassembly, check the seal condition. the the condition of the sealing surfaces, O-rings.
and their contact surfaces on the shaft and i in the oil'housing. See Section 8.8.

. Replace damaged parts. If sealing surfaces are damaged, replace both the rotating seal nng and
the stationary seal

)
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. 8.8 ASSEMBING THE SEAL OF FRAME SIZES 66 AND 70 IN PUMPS WITH

~ RETAINING SLEEVE AT SHAFT END (NO INTERCHANGEABILITY LE'ITER)
8.8.1 Statlonary seal

» See instructions-in Sections 8.6. 1 and 8.6.2 when assmbling the stationrary seal, counterdisc

and locking ring.

8.8.2 Rotating seal ring and shaft sleevefretaining ring

o -

oil

Oil

Place the reIevantIO-ring on the shaft.

- Oil the retaining ring msude and out-

side.’

~Put the protection cup onto the retaln- _
ing sleeve (new type).
Press the seal spring, washer, O-ring

and rotating seal ring into the retaining
sleeve by hand, so that the spring

~ rests against the shoulder of the

sleeve.

Press the sleeve with its sealing par’ts
onto the shaft by hand.

Put the locking key in positiori with
grease to hold it in place

Snap the circlip into the groove in the

shaft.

Q-Pulse Id TMS738

o860 "."7%

OLD TYPE

Active 29/01/2014
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. NEW TYPE WITH
‘PROTECTION CUP

\Circlip

Locking key
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JLF

PUR...

\ LLLLL L L //
_ Bl ; /|

w A TSN L 2 7 77777

¢ Press the seal package onto the shaft W|th

the required tool.

¢ The seal is in the right posmon when the

circlip fits in its groove on the shaft.

 Ensure the position of the circlip by Ilghtly

tapping with a screwdriver and a soft ham-
mer. '

8.9 DlSMANTLlNG THE SEAL OF

FRAME SIZES 50 TO 70 IN PUMPS

WITH NEW SEAL MODEL. FRAME
SIZE 66 AND 70 PUMPS. WITH

" INTERCHANGEABILITY LETTER A

AND ONWARDS.

- DISMANTLING

Q-Pulse Id TMS738

Draln all oil from the oil housing before dis-
mantling the seal.

Open the retalnlng screws of the rotatlng
seal member.

Pull the rotating seal off the shaft by hand.

Unscrew the oil housing cover retalnlng
screws and pry the cover free..

Remove the locking nng from the stationary
seat.

Remove the counterdisc from the stationary
seat..

Force the stationary seal out from inside the :

oil housing cover using finger pressure.

Active 29/01/2014
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8.10 ASSEMBLING THE
SEAL OF FRAME SIZES
50 TO 70 IN PUMPS WITH
NEW SEAL MODEL.
FRAME SIZE 66 AND 70
PUMPS WITH INTER-
CHANGEABILITY

. LETTERAAND
ONWARDS.

8.10.1 Stationary seal

e Refer to instructions in Sections

8.6.1 and 8.6.2 when assem-
bling the stationary seal, coun-
terdisc and locking ring.

. Oil'the shaft and the seal faces.

rotating ring seal system.

Q-Pulse Id TMS738

Section 8 Page 17

Press the stationary seal in its place with a special tool.

' 8.10.2 Rotating seal ring with rétaining ring syStem

'« Check that the O-ring is in position in the

. » Press the seal unit onto the shafty by hand.

4 osi3iS Latetelom,totel |
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.o Install the rotating seal unit in its
correct position using a special
tool.

e Correct value for the .gap be-
tween the rotating seal and the
retaining rlng is 2, 0 mm +0,3/-0

" mm.

NOTE - Usethe set up

‘ plastic tool deliv-

-ered with the seal.

- Tighten the installation tool until -
. the setup tool becomes
-squeezed. -
- Tighten the retaining screws.
‘ ¢ Remove the plastic set-up tool.

'. 8.11  INSPECTING AND CLEANING THE SEALS

2,
oy
'''''''

NN/t

/Y N l:\\\

8.11.1 Inspection of the seal faces'of 'silicon carbide and carbon seals

o Are the faces intact? (not broken, cracked, etc.).

e Are the faces worn too much? (deep scratches, oblique wearing).

CHECK  Put the stationary seal and the rotation seal face together manually. Try to rotate
them radially. If this is impossible the seals have to be repaired or replaced.

. Leakage If a greater leakage suddenly appears, the seal should be checked regardlng seal

faces, O-rings, etc

4 NOTE A minimal leakage is acceptable since it improves the Iubncatlon of the seal faces
‘ o A leakage of approx:mately 0,02..0,03 mi/hour is permlsslble _

8.11.2 Washing mst_ructlons for silicon ca.rblde and c_arbon'seals f

The seals should be cleaned in the following way:

. Dlsmantle the seal and place the components in wide-meshed baskets wuth the faces upwards.
* Rinse carefully with warm water, max. 40°C

~» Dip the basket up and down in a bath of a degreasing agent.

* Rinse the components again -with warm water, max. 40 °C

o Blow the components dry with compressed air and. check that the components are thoroughly

clean.

. Wipe the faces carefully with acetone.

» Inspect the surfaces according to the above instructions. -

* Replace the O-rings with new ones and lubricate them propeérly.

o Assemble the clean seal and check the operation.

Q-Pulse’Id TMS738
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9. DISMANTLING AND ASSEMBLING THE OIL HOUSING

¢ Begin by removingithe parts-as shown in‘Sections 5 to 8..

9.1 DISMANTLING

- Remove oil housing cover (pumps of
frame size 58 and larger).
e Unscrew the re_taining screws.
e Remove the oil housing covers
‘with the help of levers (please refer
to Section 8.7). '

ki

« Remove the oil housing.
s Unscrew the retaining screws.

* ' Pry the oil housing free with levers.
On large pumps, support the
" housing with a hoist.

NOTE. For instructions on-re-
: moving the oil housing
on frame sizes 26 to
46, please see Section
8.1.

Q-Pulse Id TMS738 . Active 29/01/2014

Page 155 of 224 °




Tufnell Road Yeronga SPS SP048 Upgrade OM Manual

REPAIR MANUAL SARLIN
@ Section9Page2 - ) : ' | » wuibad

Supported removal of oil housing using levers and lifting
device.

- 9.2 ASSEMBLY

NeBTH R s SR
BNy

e Install the O-ring in its groove.

O

Installing O-ring in pump of frame size 42.

Frame size 58 and larger:

¢ Place the upper O-ring, which goes
into the comer between the stator
housing and and the bearing bracket,
in position. Use grease for temporary
fixing of the O-ring.
e Place the other O-ring in the oil
. housing groove.

O-n'ng keb_t in place with grease.->
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"« Install the oil housing
o Putthe retalnlng\screws in posmon
¢ Tighten the screws gardually in sequence

"NOTE : On pumps of frame size 42 and 46 the rotation guards must be in cor-
rect posmon before installation

NOTE On pumps of frame size 58 and Iarger the stator housing inspection
- .plug-and the oil housmg plug must be positioned on the same side.

-

sau

P

2
gt

20

Rotation guards on pumps of frame size 42 and 46
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10. DISMANTLING AND ASSEMBLING THE SECONDARY SEAL

FRAME SIZES 01 AND FROM 50 TO AND INCLUDING 70

NOTE Seal construction is similar in
-~ all. pumps of these frame

sizes. Seal size only will 1

change with the following 8

seals used:
Frame size Seal dia.
01 : 32 mm : y
50. 38 mm
P 54,.58 ; 50 mm _ H 2 : - .
| 62, 66, 70 65 mm ~ B 1.

‘Stationary seal ring
Seconday seal unit ‘ A

Rotating seal ring with retaining system. . '

10.1 DISMANTLING

» The primary seal and oil housing have to be
.removed. Please refer to Sections 8 and 9.

« Loosen the retaining screws of the rotating
seal ring unit.

o Pull the rotating seal unit off the shaft by
hand.. . »

"~ » Remove the stationary seal by applying fin-
ger pressure from the bearing bracket side.
(For reference on removal of the bearing
bracket, please see Section 11)

Loosening secondary seal retaining screws. . .
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.10.2 ASSEMBLY. OLD MODEL

o Lightly oil the collar of the
stationary seal and install the
O-ring onto the stationary -
seal.

* Lubricate the seal cavity of
the stationary seat and the
shaft. ’

F ) .
| ——j:f e Install the seal with the tool in

the seal housing.

iy
Q)

PUR...

e Check that the O-ing is in
‘position in the rotating ring.

¢ Press the seal unit onto the.
shaft by hand.

_ ' _ _ . ¢ Install the retaining ring in its

‘ ' . correct position by using a

N N Yo% i : special tool and tighten the

' S _ ﬁ:[ retaining screws.
]

. Tighten these surfaces
to the same level with

. - PUR... _
S=NNANANAA
_.H._.

" For checking the seal condi-
tion, please refer to Section
8.8.

N

e \\NAARN NN\
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10.3 ASSEMBLY. NEW MODEL

e Lightly oil the collar of the
stationary seal and install the
O-ring onto the stationary
seal. C

e Lubricate the seal cavity of
the stationary -seat and the
shaft. '

¢ Install the seal with the tool in
the seal housing.

7777777
~———1—

R
I —

Ll L/,

PUR...

| "D o Check that the O-ring is in
: : position in the rotaing ring.
l ' '  Press the seal unit onto the
. shaft by hand. '
e Install the retaining ring in its
: . A . correct position by using a ,
. A : special tool. .
e ) : : - ,  The gap between the rotating

seal ring and the retaining '
ring must be 2,0 mm +0,3/-0
mm. '

* Using the plastic set-up tool
provided with the unit, the
installation tool is tightened
until the plastic tool becomes

lightly squeezed.
¢ Tighten the retaining screws.
PUR ... » Remove the set-up plastic
7 ' / toql;
\ A
N
oW (45 LE

ey e

Vi
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ﬁ.’DISMANTLING AND ASSEMBLING OF ROTOR AND BEARINGS

NOTE . See also Section 2.2 General notes for dismantling and installation of bearings.

11.1 UPPER BEARING - . . B

The bearing-can be replaced (except for pumps of frame size 46) without removing the rotor when
the upper cover has been removed and the terminals are disconnected. For frame sizes 58 and
larger, the upper bearing bracket has to be removed (using a removing thread facilitates removal).

* Remove the old bearing with -ah extraction tool.
e Install a new, heated bearing (80 °C... 90 °C).
- » For bearing lubrication see Volume 3 B.

NOTE If for any reason the upper béan'ng has to be replaced, it is recommend that you

P - . also replace the lower bearing in the following way:

11.2 REMOVAL OF ROTOR
NOTE - AMays be careful that the ends of the coils do not get damaged.

‘e Put the motor '_in a horizontal position on a
firm workbench or trestle with the shaft up-
wards. ' .

e Remove the parts as shown in Sections 5
through 10. ‘ '

¢ Remove the rotor in the following way:
11.2.1 Removalusing puller
* Attach a puller to the motor shaft. Tum the
screws on the puller so that the rotor and
bearing shield are detached from their
 guard. See the number of the required

given in Volume 3 B).

Q-Pulse Id TMS738 . " Active 29/01/2014

‘

Page 163 of 224



Tufneil Road Yeronga SPS SP0é8 Upgrade OM Manual

REPAIR MANUAL

——————
——

Pumps

' Section 11 Page 2

11.2.2 RemoVal with a hoist

The rotor can also be hoisted free by means of
a hook attached in place of the impeller fixing A
screw. . .

e Attach the hook in place of. the impeller
screw.

e Liftthe rotor free W|th a hoist.

NOTE " The methods above are suit-
able especially for motors of
frame sizes 26 to 46.

11.2.3 Removal with levers

. Turn the beaﬁng bracket until you are able to
pry the rotor away from the stator wrth the
bearing bracket.

NOTE  This method is suitable for
motors of frame sizes 01, 50
and 54. If the rotor is too heavy
to lift away by hand, see item
11.24.

e

Q-Pulse Id TMS738
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Prymg the rotor from the beanng bracket with levers
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11.2.4 Removing using a lifting device

* Remove the rotor by tapping the
upper end of the shaft with a
soft hammer. (Or with levers,
see item 11.2.3) ’

+ When the rotor package is visi-
ble, support it with some lifting
device, so that the rotor is eas-
ier to lift away without damaging
the ends of the coils.

NOTE This method is suit-
able for motors of
frame sizes 58 and
larger.

e If a heavy motorised trestle is
available remove the rotor as
shown in item 11.2.2.
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11.3 REMOVAL OF LOWER BEARING BRACKET

¢ Put the rotor on a workbench orin a trestle (or vnse) for ease of handling. Depending of motor
type proceed as follws:

11.3.1 Frame sizes 01 and from 26 to 54

. Retﬁove circlip from outer‘ring of lower.
bearing bracket.’

e Remove the bearing bracket by using a
suitable puller or press. Be careful of the
shaft end and conical surfaces.

* Remove circlip at top of bearing.

¢ Remove washer and extract bearlng with a
' puller :

2

C

Removing circlip.

Removing bearing bracket with puIIér. “Rem otn'n g bearing circlip.
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11.3.2 Frame size 58

¢ Remove bearing housing cover

Pulling bearing hodsing cover

¢ Pull out lower bearing bracket using
an extraction tool. (Stage 1.)

Section 11 Page 5

Extraction tool

* Remove circlip and washer and pull .
the bearing away from the shaft using
an extraction tool. (Stage 2.)

Q-Pulse |d TMS738 o Active 29/01/2014

Stage 2.
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11.3.3 Frame sizes 62 and 66 -

e Remove the lower bearing

housing cover. (if necessary, .

remove the stationary seat of
the secondary seal by pressing
out from inside the bearing
- housing cover)

« Undo the upper bearing housing '

cover. :

e Remove the bearing lock nut
and lock washer.

* Remove the bearing bracket
- with a specially designed tool.

. » Remove the bearings _frord the
shaft with a specially designed
tool : :

11.3.4 Frame size 70

e Remove the ‘lower bearing
housing cover and O-ring.

¢ Undo the upper bearing housing
.cover.

"« Remove the bearing lock nut,

lock washer and roller bearing

angle ring.
‘e Remove the Ilower bearing

bracket, which will come off
without using a tool.

Q-Pulse Id TMS738

-1 [ )

\

y. NKOK 033 or \KOK 029

- [kok 043

Setting the special tool for removal of bearing bracket.

i S

Removing bearings with special tool.

KOK 033

Setting the tool against the upper bearing housin§ cover.

Active 29/01/2014
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. , Removing bearings.
11.4 ASSEMBLING | | e

The procedure for- assembllng is the reverse of the drsmantllng process.

NOTE The lower bearings in frame sizes 26 and 30 and both bearings in frame sizes 34
" . to 46 are greased for life. If spare beanngs are needed, always use original Sarlin
high temperature greased bearings. ‘

NOTE ~  The lower bearings in frame sizes 50, 54 and 58 are of the double row angular
+ contact ball type with filling slots. They must always be installed so that the filling
slot is on the impeller side. Please refer to the drawing below.

11.4.1 Frame sizes 01 and 26 to 54 ‘ ' N ,

: . | }
e Make sure that the parts on the upper side of the ' iy S o @‘
bearing are installed first on the shaft (crrcllp, : !

cover, washer, etc.)
» Heat the bearing before mounting on the shaﬂ to :
_ 80.°C..90 °C. _ —
J ‘ e Put the lower washer and circlip in place. : H] ' .
3 .

e When the bearing is cooled, fit the. beanng i Filling-slot
bracket after heating in an oven. Bearings which S
are not greased for life-must be filled with grease
(see lubrication of bearings in Volume 3 B). Place
the circlip in the outer ring of lower bearing
‘bracket.

11.4.2 Frame size 58

e Mount the bearing housing cover on the shaft.
» Put the upper circlip and washer in place. -

« Mount a heated (80 °C.. 100 °C) bering on the
shaft. Put the lower washer and circlip in place.

* Lubricate the bearing.

« Fit the heated bearing bracket in its correct
. position. -

e Attach the bearing housing cover.

Shaft circlip and washerZ
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11.4.3 Frame sizes 62 and 66

Mount the upper bearing housnng cover on the
“shaft. ‘

Put upper circlip and washer into place (frame
~size 62 only).

Fit the heated (80 °C. 100 °C) bearings on the .

shaft. Note correct position for bearings (X-
installation)

Put the lock washer on the shaft
Screw in the lock nut, tighten and secure it.

Attach the lower bearing housung cover to the_

lower bearing bracket.
."Heat the lower bearing bracket (70 °C..80 °C)

Push the bracket onto the bearings while at the

same time supporting the upper bearing housing
cover against the bearings.

NOTE  Without this support the outer ring

of the upper bearing may move and .
~ be damaged.

 Correct position for angular contact ball

——
—_—
et —————
—_——
_—
————
e t—
—
e ——

bearings.

Remove lower beanng housing cover.
Lubricate the bearings.

Put the O-ring in its groove in the
lower bearing housing cover.

Attach the upper and lower beanng
“housing covers.

Supporting bearing housing upper cover.

Active 29/01/2014
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- 11.4.4 Frame size 70

(Motor lower bearing arrangement with one an-
.gular contact ball bearing). :

e Put the uppér bearing housing cover-on the shaft.

e Mount a heated (80 °C..100 °C) angular -contact
ball bearing (note the correct direction) washer .
and the heated inner ring of the roller beanng on
the shaft.

* Force the roller bearing outer ring WIth rollers into
the heated lower bearing bracket.

e Insert the springs ‘(6 pcs.) in the lower bearing
bracket. Ensure that the springs stay in position
by filling their-holes with bearing grease.

o Lubricate the bearings.

¢ Mount the lower bearing bracket.

"o Attach the upper bearing housing cover.

¢ Put the roller beanng angle ring and lock washer
in position.

e Screw in the bearing nut, tighten and secure ft.

¢ Place the lower beanng bracket O-ring in its
groove.

¢ Attach the lower bearing housing cover..

11.4.5 Frame size 70

(Motor lower bearing arrangement with two an-
gular contact ball bearings) ' '

s Put the upper bearing houeing cover on the shaft.

e Put the angular contact ball bearings on your
workbench on top of each others with crease in

- between (note the correct direction of the bear-
ings) _

e Mount the heated locking ring on the bearings
(note the correct direction of the notch)

¢ Mount a heated (80 °C ... 100 °C) angular contact
ball bean‘ng set (note the correct direction) and
the heated inner ring of the roller bearing on the
shaft.

Q-Pulse Id TMS738 Active 29/01/2014
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TR
O

Angular contact ball bearing

$ae )

Roller bearing innef race /

Washer

H

Correct position for angular contact ball

bearing.
l /4
—

Notch
Locking ring

|

Alternative lower beanng assembly ar-
rangement.
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Force the roller bearing outer ring with rollers into
the heated lower bearing bracket.

Insert the springs (6 pcs.) in the lower bearing
bracket. Ensure that the springs stay in position
by filling their holes with bearing grease.

Lubricate the bearings.

-Mount the lower bearing bracket so that the slot in

the beanng bracket engages the notch of the
locking ring. '

Attach the upper beanng housrng cover.

Place the roller bearing angle ring and Iockl

washer in position.
Screw in the beanng lock nut and trghten and se-

. cure’ lt

Place the . lower bearing bracket O-ring in its

.groove.

Attach the lower bearing housing cover.

11.5 ASSEMBLING ROTOR

The procedure for assembly is exactly the reverse of
the dismantling process

" NOTE ~ During assembly of the rotor, do
" not tap very. hard at the rotor end.
You may damage the bearings.

. Active 29/01/2014
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12. TOP COVER, CABLE INLET AND CONNECTION

12.1 MOTOR COVER REMOVAL

12.2 DISMANTLING THE CABLE INLET

K.

Remove the lifting handle by unfastening

the screws.

'Remove the motor cover by light tapplng
with a soft hammer or using levers. .

nal board.

Do not dlsconnect or remove the cable un--

‘Be careful of the connecting leads.
Disconnect the cable leads from the termi-

less absolutely necessary.
Loosen the inlet screws.

‘Pull the cable and the cable inlet out.

Disconnect the cable inlet by pulllng it over

the cable clamp

. Cable inlet assembly.

Cable inlet assembly.

Q-Pulse |d TMS738
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12.3 CABLE DRYING

If the cable has become moist it
can be dried as follows:

Blow clean dry air (max 0,8 bar)
through the cable. Drying time is
-about 20 hours.

12.4 INSTALLING THE CABLE INLET

NOTE . Do not reconnect the old cable in the same posiﬁon at the cable inlet. Preferably
use a new rubber seal.. :

e Strip the cable end. Reserve-enough Iength for connections. Also remember that the earth lead
must be longer than the others. If same cable is to be used, it must be shodened so that the ca-
ble clamp and rubber seal seats in a new position. 4 <

e Push the cable'lnlet and rubber seal onto the cable.

* Attach the cable-inlet combination to the motor cover and tighten the screws so that the cable
inlet presses against the motor cover.

(e3R8

e

Sits tight against motor cover.

Q-Pulse Id TMS738 2 Active 29/01/2014
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12.5 CONNECTING

» Remember to correctly mark the shortened
cable leads.

4x
@
& -
(@)
9x
Tx6+2x25
%0\ (%0 2x5x..
¢)¢) 86 :
2x4x...+3x2,5
Cabic enés seen ram f<ee end
@ - wire aways velloy-green
Q - wire patin use

o Lightly oil the O-ring and install in the top

_ cover. g S

e Connect the cable and motor lead to the
terminal board as shown in the circuit dia-

gram (Connector sets are shown in Volume:

3B) -

" Active 29/01/2014

Terminal board.

NOTE - Fastening torque of the Allen
: screws in the connection plate
(frame size 62 and larger) must

be 1,3 kpm.

! .
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12.6 INSTALLING THE TOP COVER |

+ Oil the collar of the stator housing lightly.

Positioning top cover.

e Put the top cover carefully in position so . _
that the leads will not become damaged. - ' . o ’

. » Tap the top cover lightly with a soft hammer
in the right position and bolt the cover.

+ Make the necessary measurements.
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13 STATOR; REPLACEMENT AND DRYING
13.1 REPLACING STATOR, FRAME SIZE 42 PUMPS WITH CAST IRON HOUSING

NOTE For motors of
frame sizes 26,
50, 54 and 58
stator  housings
and packages
are not available
as separate
items, but as
complete as-
semblys only.

'” TN
g

1
)

AR
SR

s

, Removing stator from housing.
Removing: :
» Remove oil housing, rotor and motor cover.
* Note the position of the connecting leads

coming from the stator housing in relation to
the frame. .

e Put the housing in a press in such a way
that pressure can be applied on the stator
from the pump side. An initial applied force
of 15 tonnes is required to remove the sta-
tor. ' A ' %
NOTE: The stator can also be removed '

by applying heat to the housing.
(Section 13.2)

installing: : _

o To install a new stator, first heat the stator
housing (200 °C to 250 °C), then, carefully
noting the position of the leads, drop the
stator onto the shoulder of the stator hous-
ing. ' I

NOTE The heating can be done with

liguid gas burners or in an oven.

AR

~ Installing stator.

' 13.2 REPLACING STATOR, FRAME SIZES 26, 30 AND 42 (VERSION 3 AND 6)
PUMPS WITH ALUMINIUM HOUSING AND FRAME SIZE 46 (ALL MATERIALS)

Removal: © - _ ' Y o
* Remove the oil housing, rotor and motor : ¢ NG 3
cover. Note the position of the connecting
leads coming from the stator housing in re-
lation to the frame. . ’ A ‘ Z
¢ Put the stator housingin a press. - :
e Heat the stator housing with liquid gas
torches at a temperature of 200 °C. Do this -
quickly so that the heat does not spread to 4
the stator and press the package away Removing stator. ' .
from the stator housing. - ' " _

7
&

flo! .

op

e
Z A2

()
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Installing: ' B

e To install a-new stator, first heat the ‘stator housing
(150..200 °C), then, carefully noting the position of the
leads, drop the stator onto the shoulder of the stator:
housing. '

- 13.3 REPLACING STATOR, FRAME SIZES 34 AND 38

e These stators are replaéed' in the way similar to the de-
scribed above, with the exception that the stator pack-
age will come out from the other end of the housing.

13.4 REPLACING STATOR, FRAME SIZES 01, 46 AND LARGER

Removal:

o Lift the stator a bit off the floor.

* Heat the stator housing at the same time -
with 2 or 3 gas bumers beginning from the
bottom edge. ,

e Carry out the heating as quickly as possi-
ble. The stator package will drop to the floor
after enough heat has been applied.

Q-Pulse Id TMS738 ) Active 29/01/2014°
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Installing:

NOTE

" -ustrations.at right and below:

—

Section 13Page3 @

-e Put the stator package carefully in an as-
- sembly ring. ' ,
¢ Heat the stator housing to 200..250 °C with
gas burners or in an oven. '

o Lift the heated housing over tﬁe stator and
lower it carefully onto the stator package.

The stators of frame sizes 01,
50 and 54 always need a spe-
cial assembly tool for the cor-
rect positioning of the stator
package, because the package
will not go onto a shoulder in
the stator housing. See the ill--

Assembly dimension

' . Assembly
nng .

TN YT

13.5 DRYING STATOR

"NOTE

e When the stator has cooled, carry out insu-
lation resistance measurements to make
sure it is dry.

Q-Pulse |d TMS738

Installing stator.

e Place the stator in an oven at 100 to 110
°C. Drying time is 6...12 hours.

* this it not done, the stator may

assembly and trip the moisture
* switch. -

If the stator has become wet, the
rotor must be dried as well. If

become moist again after re-
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14.1 DISMANTLING -

* Remove leads from switch.
¢ Remove fixing screws and nut.
¢ Remove switch.

NOTE

be replaced.

NOTE

The moisture switch must be stored
in the sealed packing to protect the

~expander part from humidity. The re-
Jlay is set at the factory and must be

checked and re-set before it is in-

stalled in-place. The moisture switch-

must be removed from its package

one day prior to re-setting, to give suf--

ficient time for the expander part to
adjust jtself to the local humidity level.

Connect the switch to a simple bell

- circuit or other test circuit. Use the

feeler gauge delivered with the Mois-
ture Switch to adjust the clearance

. between the expander part and the

switch body. The clearance should
be 2,5 mm (0,1 inches_). '

Check the microswitch

After connecting the test bell, pull the
expander 2 or 3 times to make sure
that the bell stops ringing (the electric
circuit will be broken) when the e-

. pander is pulled outward and starts to

ring when the expander is free. -

Adjusting the clearance o
Place the feeler gauge between the

- body and the expander, pulling the

expander outward. If the bell nings,
turn the adjusting screw clockwise
until the bell stops ringing. If again the

bell is not ringing, turn the adjusting

screw counterclockwise until the bell

starts ringing.

If the moisture switch has
. tripped, the whole unit must

&

REPAIR MANUAL
Pumes | Section 14Page 1 @
14 MOISTURE SWITCH

oy

Moisture switch

14.2 INSPECTION AND ADJUSTMENT OF THE MOISTURE SWITCH

Do not touch the expander part of the switch with oily hands.

Check the adjusiment_ by removing the feeler gauge
and re-installing it. The bell should connect on and off

when you gently move the feeler gauge.

Active 29/01/2014 -
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@ &
‘%ji.,}’ Moisture
W switch: ; :
M‘oistufe switch installed. ' 1 Moisture switch installed.

14.3 INSTALLING THE SWITCH

e Install the tested switch in the motor in the reverse order of dlsmantllng
« Ensure that the Ieads do not get plnched between the insulation ring and the motor cover.

t

‘ Q—Pulse_ld TMS738 . : Active 29/01/2014
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15 TIGHTNESS TESTING

e The tightness test always has to_be'»carn'ed‘ out after the motor is opened.

e Use dry compressed air to perform the tightness test.

 Moisture admitted into stator chamber will cause the moisture switch to trip. '
‘e Use nitrogen gas if available.

NOTE ‘Make sure that the pressure never exceeds 1 bar. This could displacé the seal.
Do not immerse the free end of he cable.

The test should be carried out as follows.

s Test repaired/overhauled pump before refilling with oil. .
* Attach pressure hoses to oil housing (A) and stator inspection plug (B) with connectors.
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Connector for tightness test.

NOTE Consult the tool list in Book 3B for correct required test tools for your pu'mp'.

¢ Begin by making sure that there \ Xpir in (0,6...0,8 bar)
_is a tight seal between the oil - - . ‘ _
housing and the stator cham- ,
ber. Apply compressed air at a ‘ N\ _Stator chamber .
. pressure of about 0,6. .0,8 bar '
& tothe oil housing and submerge —
. " the end of the hose connected ' _ ' AN
to the stator inspection plug in - ! - B ™
water. Make sure that no water : — NP b
gets into-the stator chamber via . j
this hose.
e If air emerges (water bubbles) :
from the end of the hose, the B Oil housing _ =
. joint must be dismantled and - o S i
. the cause of the leak found and A : Bubbles indicate seal leakage
corrected. " ' '

Water Iével .

Checking thé secondary seal. .

hoses.

e Submerge motor in water and rotate motor
~ afew times but no longer than 10 seconds
% ~ so that the secondary seal does not bum. |
Carefully check that there are no air leaks. .

. Apply compressed air to motor through both

»~ Airin

»»~
Water level
D
\,‘
i ] s
\ Pt i —
' ‘ - Checking the motor.

Page 184 of 224
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¢ If the primary seal leaks, revert to the procedure described in Section 8.

e When motor is proven to be watertight, check condition of plugs their O -rings and matlng sur-
faces Replace parts where necessary.

NOTE  Asa precautionary measure, plug O-rings should always be replaced when the-
plugs have been opened.

o Reﬁlllwith oil as shown in Section 6. and close the plugs caréfully.

"NOTE If compressed air is not available, you can use, for example, a car tyre pump. in
' that case both chambers have to be tested separately.

Tightness test with a car tyre pump.
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16 INSPECTION OF OVERHAULED OR REPAIRED PUMP

'lnspectioh procedures prior to delivery

Using the tester at control leads P1 and P2
(1 and 2) and check that the protective de-
vices are in order (see Section 4.4.1)

Using the tester check that the earth lead
(yellow-green) is connected to the body
(see Section 4.4.2)

Measure insulation resistance to check that
it is over 100 megohms between:
phases (twisted together) to earth
phases (twisted together) to control
leads P1 and P2 (1 and 2)
control leads P1 and P2 to earth

Check the oil quantity in the oil housung (see
Section 6.2)

Check that surface_dirt, which mlght have
insulating qualities, is removed from the
motor.

‘Check that the rating plate is legible and

that the ratings are still valid after the re-
pair/adjustment work has been carried out.

Check that the lead markings are indicated
at the end of the cable

Cover the end of the cable wuth a protectlve
bag to protect it.

NOTE - Always make sure that a

' . tightness test has been car-
ried out when any part of the
-motor has been opened.

- NOTE

Oy E. Sarlin Ab

Pumps Division

P.O. Box 750

FIN- 00101 HELSINKI

FINLAND

Well repalred or overhauled pumps keep the
customer satisfied.

Active 29/01/2014

Fill out a service report for each overhauled pump and send one copy to:
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Fast Break Mechanism (FBM)

EXCEPTIONAL CURRENT HIGH SPEED,
LIMITING QUICK-BREAKING HIGHLY-EFFICIENT
PERFORMANCE BREAKING ACHIEVED!! |
- ; , U-shaped Conductors
IR I oo i
Achieving high-speed, highly-efficient breaking. lts Quick-break Arc Chutes

outstanding features include: U-shaped conductors, Dual
Repulsive Contacts and Quick-break Arc Chutes

(To quickly quench and extinguish ionized arcing gases)

The Current Limiting, Quick-Breaking Performance of
TemBreak provides exceptional current-limiting characteristics
that have not been possible with existing moulded case circuit
breakers. The current-limiting characteristics of TemBreak
products, up to 800A frame, are outstanding.

REMARKABLE CURRENT
— LIMITING FEATURE

MULTI-PROTECTIVE
FUNCTIONS!!

By 8-Bit CPU

Terasaki's 28 years of achievernents in the field of
electronic technology is "second to none’. In particular, its
microcomputer application engineering has a “first class
record” of supplying computer systems, of high, cost-
performance fto a variety of industrial plants over the past
10 years.
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. Contact
Status
Indicator

XH400NE

Trip Button
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Ensuring Service, Maintaining Quality

Y% TemBreak is Available In 3-pole
or 4-pole Construction

¢ Internal Accessories Are Common
To All Types

Y% The Accessories Are Plug-in Type For
Easy Exchange

e Auxiliary Switches e Alarm Switches e Shunt Trip
e Undervoltage Trip

Shunt Trip

s i H International bols are used (colour coded) for status
Contact Status Indication e lm B TR s, CIiR B

I(ON) TRIP O(OFF)

Handle

“Reliable Indication Mechanism;’ for Safety

The operating handle indicates the O (OFF) position mefotadand_mowngoontactieachteved
. ONLY when the required isolating distance, between (No extra indication is necessary)
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TemBreak

A new generation of MCCBs procuring a
major evolution in low voltage distribution
systems. Each model provides refined
characteristics, incorporating true r.m.s.

detection and ensuring the reliability

necessary for the efficient functioning of a

system.

¢ UNAFFECTED BY HARMONICS

UNIFIED DIMENSIONS

% ¢
%  3and 4 POLE CONSTRUCTIONS

[Xsi600RE )

@Pulse Id TMS738

Active 29/01/2014

TemBreak series

38 types

FRAME (A)

ln

* One pole type

415V AC
(IEC 157-1 .
BS 4752-1,

CEl 17-5)

«— Breaker type

~&— 380V AC (IEC

BS 4752-1, C
~&— Rated curren
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©

TERASAKI

Ensuring Service, Maintaining Quality

100/125 160

225/250

400 600/630 800

1250 l

1600

2000

2500

ol MM :

& TERASANI

7-1

7-5)

-«— Electronic type TemBreak

Indicates breaker fitted with
microcomputerised protective
system.

Note: (i Available on indent only.

Q-Pulse Id TMS738
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@ TERASAKI

Ensuring Service, Maintaining Qualy

Adjustable instantaneous trip (INST) Adjustable ground fault trip (GFT)

Continuously
adustable

Tripping time

002 ™

Tripping time

08—

Continuously
adkstabie

DI—"

40
Percent x [In]

The GFT pick-up current
[la] is continuously
adjustable from 10% to
40% of the rated current
lin]

0?/ \94

For co-ordination with thermal-magnetic trip breakers or fuses.

Adjustable pre-trip alarm (PTA)

200 1000
. Percent x [lo]

0. 15/
o\

\0 25
Jos

The STD has a time cumrent characteristic of

breakers or fuses. It has a definite time-delay
characteristic at current leveis above 1000%
of the rated current (lo)

Q-Pulse Id TMS738
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Precise Protection Co-ordination

Overcurrent tripping characteristics (zxampse
% CO f T
s SSEESqH il 3=
& — "?.‘55\‘;"' o ) i o
' = = T e Nigp = Q08
: S WA s Al L Ll
|\\:‘ 13 __ L L il I __ - -
o.: ;__— T _’/
Rl N
Ty J£§ e “"I;'“ u_ U RLIUE nﬂ EEREEL (FT]
[ Percent x(in] ] | Percent x lo]
Adjustable Rated Current
TemBreak (eectronic type)
The rated current of the electronic type TemBreak is The rated current of a single breaker is adjustable in
adjustable in 15 steps from 50% to 100% of the nominal rated 15 steps from 50% to 100%. This s one of the essential
current, using the base current [lo] select switch and the rated features for precise protection co-ordination and for
current [|,] setting dial, upgrading low-voltage distribution systems.
e
J 1l
Curant il (69)(85)(90(@) (09  (80)(89)(0)(89) (109
$ 44448 4 8403540503 4483403403
s RS 50|(54|(57|[60|[63] [64|[68|[72][76][80] [80|[85]|[90][95]|f00 L
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@ TERASAKI

£ 5 M. 2 O

Electronic, 8-Bit CPU adjustment face

% % TRIP INDICATORS
Om®)

LONG TIME
() §
. 0857 0% 4948
.t;k‘{i smllga\ Qo ﬂ {0
Ill \ilﬂ

~ CT RATED CUR. BASE Cllﬂ iTIHE IEI/ \Zﬂ tll?/ \025

Y 500 PN 1600 T () AEE

~ TESTIN

0639810 | — T SKC T: SEC OFF ON
(@)  atbxh L ITsE

Pick-up LED e

LED tumns on when LTD function picks-up.

Note: If PTA is fitted, this LED flickers when PTA functions
pick-up (separate control power required)

Trip Indicators (optiona)

One of the LEDs is Iit to indicate which trip function
tripped the breaker LTD, STD/INST or GFT

_. (separate control power required)

TemBreak (mhermai-magnetic trip type)

The rated current is continuously adjustable from 63%
o 100% of the norminal rated current The scale is

marked at three positions; 63%, 80% and 100%
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TemBreak OCR checker, type TNS-1, is an easy-to-use
instrument for field testing the trip functions of the electronic
type TemBreak circuit breakers.

It checks the pick-up current and tripping time values of the
functions (LTD, STD, INST and GFT)

The values are indicated digitally on a 3-digit LED display

Power Source 100-110VAC or 220-240VAC,
single phase, 50/60Hz 30VA
Dimensions: 200mm(W) x 84mm (H) x 130mm (D) .
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A B C D E * _F l [ H I | J
NOTES
L ADD CORRE .
CONSTRUCTION _ WRNG €1 PP e
Cubirle construction Jmm Marine grade Atuninim (5251 Al viring fo be PVC V90 KT 0.6/tKv Grade with tinned condueter. L ACID CORRECT PP RATENGS.
Plinth construction 160x60 channel 6061 T6 Grade Aluninium. Cantrol and nstrunentation wiring has flexible capper conductors, and is colour 3. ADD CORRECT WIRE SIZE.
Folded, Pulse MIG™ & "TIi welded with all visble seans and joints fully weided, - coded as detailed below, numbered each end, and terminated by the use of
- free from splatter and ground smooth where needed. ) apprapriate pre-insulated crinp tugs. an
External doors and covers fitted with Emka W11-207 self grip sed. Pawer viring to be cininun 25sqan stranded cepper conductors, phase X T FAaTFL REFER ETAL B)
" . S . wa { 1er e LT
D" Handles fitted where indicated on the drawings. colour coded as detalled below.
M6 Earth studs fixed to the interior of all doors and hinged escutcheons Low fevel instrunentation signals & 4-20mA signals wired in shielded pair A | SORRLY AUTIIRITY METER PANEL S| B
and on djacent cubicte interior surfaces. minioun size 0.5sqom. Earthed af one end only. ’ ] Phietet . Nea| Bud
Door stiffeners, door stays, cable straps, and docunenr holders ekc fitted "Earth cables nininun 25sqem Aexble. t YR - ’ | Bk
where shown on the dravings. Doors and hinged escutcheons bonded with 4sqan Hexible earth strap. mrm;mm«m o a8
Lift-off covers and mounting panels fixed with M8 studs 3 chrome acorn nuts. Wire nunbering vill be equat to Grafoplast SI2000 systea. BEFORE ISOLATIG PUMPS CR STADIN —
@and plates manufactured from 6an Bakelite. . Wire rumbers are readable left to right botten to fop s shown. D | PLEASEOEOXMEAT DE. tea | B
@and plate openings reinforced with 25x6ma flat aluninium bar. FINPS ASE I REHOTE
Gland plate seals attached to cubide not gland plate. boms T HODE BEFORE LEAYRG SITE
Gland plate fixings are NOT aore than 150 m apart [refer Dera F : - £ DAXGER BY fma | B
Hinges Selectrix HI-BES0. COLOUR CODE F_| e SO SIARTS ka2 be] B
Shar washers fitted under all hinge screvs. Phase wiring (A L) Red, White, Blue 25sqnm fain) xternd Libels lan k. !“Mx:-i':: ;ll&
Lochs Ooors 15,7 Potenfial Metering 240/415 VA Red, White, Blue, Black  1Ssqan
Setectrix W7 - PS(Ut handle Current Metering {Secondary) Red, White, Blue, Grey 15sqnn
Selectrix 1107-U123 Jpt can 240 VAC Control Active Red 1S54m0 i
Lockwaod 71 Barel Lock 240 VAC Neatra Black 15sqmo DETALL @ .
Einka 1043-U3 roller cod 24 V ELV Pasitive Orange 15sqmm {EXTCRNAL STAINLESS STEEL LABEL OETAL) f
Key Codes RCA96A, R(A96AB, RCAIEAB( refer to each doar for clarification. 24 VELV Negative Viclet 1Ssqun . (o) " o
Lock Door § » 24 VRTU Positive Gjanqe 05sqmn h -
Seleckrix 1107-PSCO1 handle 25 ¥V RTU Negative Violet 05sqon DETAIL K
Selechrix 1107-U123 3pt can RTU Wiring Grey 05sqan ——
L .. 00R
Emka 1049-U3 roller rod Intrinsically safe wiring Blue 1Ssqmn {000R SN SHELD DETAL)
ENERGEX Lockwood No234B brass pin tumbler padiock. Earth Green/Yellow 25squa fnin) . £
Hinged escutcheons fixed with Emka 1/4 turn 1000-U142 Door & Escutcheon Earth Bond /Yell 3 W
ng ul ixed with Em ur ﬁ&m cheon Earth Bonds Green/Yellow sqem WELTEVELLL PUMP No 1 PUMP No.2
OPERATING PARAMETERS :
Standard . AS 34391 Inter@ Labels W/B/W engraved traffolyte to label schedule. .
Current & Frequency AC S0Hz Warning labels R/W/R engraved traffolyte . )
Rated Operational Voltage Ue 415 VAC Main switch (abels Materiat 8/W/B
Rated Insutation Voltage Ui 660 V MAIN SWITCH 3— 0na
Rated Auxiliary Voltage T4 YD /7 240 VAC 4004 +— 6nn
Rated Current {Main Bus) 400 AHPS . Q]
Shert Greuit Current fsc B kA Conpartnent labels Haterial W/B/W
Duration of ksc 1sec P t0nn
Degree of Pratection PSS ta AS 1939 ° RTU T (.
Measure of Pratection by barriers . ¥ E £l £la
and endosures Warning labels Materiat R/WR g g Fl 5 g g
Service Conditions Outdoors DANGER 415V }— on - - = "
Hass Not exceeding 2000kg ISQLATE ELSE WHERE J=— Sam .
Forms of Segregation form 1 Other Latels Haterial W/B/W @
Earthing System N-S - - . . © © SITE
\ . PUMP STATUS . - : Ar“ﬂm{r:?c ﬂ;;",[(m
PAINTING . ON - RUNNING ® RESET  CONTACT CONTROL ROOH
Aluniniun Surface Preparation ) SLOW FLASH - FAULT Aam , —~
Finish smooth all exposed welds, clean, descale, and degrease all surfaces. FAST FLASH - START INHBITED - |© (@ o\,
. . . - \ j
Surfaces pretreatment in accordance with AS 1580 & AS 3715 using Esque PYC . et T
Novox LF acid etch dleaner, Navacoal 12 conversion coating, & clean water rinses Internal Labels secured by M3 chrone plated metal threads. | ® N P :
A . L . . 2 - . oN
Apply DULUX ALPHATECH 3000 powder coal te manufachurer’s recommendations. I‘.'ahels ?;TKM hy;;lfdlb'aard \urmg:re relocated fo adjacent duct 1. Oistribution Board Punmp Not Pump No2
CUBICLE & EXTERNAL COMPONENTS :- DULUX Mist Green (36648) nat! finish, e duct ld is secured by a single cable fie af ane comer. Y - v
INTERIOR ITEMS {mounting panels, esculcheons, etc):- BULUX Bright White {32166) External Labels secured by M3 316 staintess steal melal threads. . ‘w2 L1133 .
Minimum Ory Film Thickness all surfaces 58 microns. Surge Arrestors ®
POWER WIRING DETAIL
m [1m
- ~ o o
LocxeuT LOCKOUT
sTaP SToP
TYPICAL ESCUTCHEON LAYQUT
: PUMPS INTERLOCKED
DETAIL M TUFNELL ROAD
-DiSTRIBY 0 N ACTUAL SURCHARGE 77X e e ]
SURCHARGE IMNINENT  77%
. STARTOUTY PP 77X
STOP OUTY PSP ”x
LEVEL PROBELENGTH  77%
LEVEL PROBE RANGE 77X
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1 1
arty MATERIALS LIST
1 1 LENGTH OF HEAVY DUTY 40 mm
R ] ORANGE PVC CONDUIT
] ——————————— VEGA CABLE CLAMP / SUSPENSION EYLET . ’ 2| 1 40 mm CONDUIT END CAP
2 . E] 20mm METAL ALCO CABLE GLAND . ' 2
TYPE UFP1B {AUSLEC) . : : ’
: // : C 3
// : : INSTALL AS FOLLOWS
/ ' ’ . ’ 1. Remove the neoprene seal and washers, then drill out
) L . the nut and body of the gland to 10mm dia. and re-assemble
| : FE; 2. Insert the 20mm gland into the conduit end cap. —
' fe————————— 20mm GLAND 3. Thread the probe’s cable through the gland.
&. Cut conduit length as tong as practical { max. & metres )
] allowing for removal of the probe
. ) ) e END (AP~ S. Drill 4 x 6mm holes, 150mm from each end and every 300mm )
L, i . ) of the cut length, prior to installation. A
’ ’ : 6. Install so that S50mm of the probe protrudes out of the v :
) end of the conduit. Glue the conduit to the end cap.
See Note 8 ) - : ; oaal ‘
DRILLED 6mm HOLES 7. Tighten the securing gland.
AT 300mm INTERVALS . Y
) ‘_ ALONG THE LENGTH . 8. ?u.spend the probe"qt the calculated level, off the .
OF THE CONDUIT Site Level SUFVEY .
5 L ﬁ/ ‘ : - . : ’ ' o °
. / /// , : : .
<4 metres
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