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SAFETY

This manual contains basic information on the installa-
tion, operating and maintenance and should be followed
carefully. It is essential that these instructions are
carefully read before installation or commissioning by
both the installation crew as well as those responsible
for operation or maintenance. The operating instruc-
tions should always be readily available at the location
of the unit.

Identification of safety and warning symbols

General Danger:

Non-observance given to safety
instructions in this manual, which
could cause danger to life have
been specifically highlighted with
this general danger symbol.

High Voltage:

The presence of a dangerous volt-
age is identified with this safety
symbol.

Non-observance to thiswarning
could damage the unit or affect its
function

WARNING!

Qualifications of personnel

An authorized (certified) electrician and mechanic shall
carry out all work.

Safetyregulations forthe owner/operator

All government regulations, local health and safety
codes shall be complied with.

All dangers due to electricity must be avoided (for
details consult the regulations of your local electricity
supply company).

Unilateral modification and spare parts manu-
facturing.

Modifications or changes to the unit/installation should
only be carried out after consulting with ITT Flygt.

Original spare parts and accessories authorized by the
manufacturer are essential for compliance. The use of
other parts can invalidate any claims for warranty or
compensation.

Dismantling and re-assembly

If the pump has been used to pump hazardous media,
care must be taken that, when draining the leakage,
personneland environmentare notendangered.

All waste and emissions such as used coolant must be
appropriately disposed of. Coolant spills must be
cleaned up and emissions to the environment must be
reported.

The pumping station must be kept tidy and in good
order at all times.

All government regulations shall be observed.



GUARANTEE

Flygt undertakes to remedy faults in products sold by
Flygt provided:

--- that the fault is due to defects in design, materials
orworkmanship;

--- that the fault is reported to Flygt or Flygt's represen-
tative during the guarantee period;

--- that the product is used only under conditions de-
scribed in the care and maintenance instructions
and in applications for which it is intended,;

--- that the monitoring equipment incorporated in the
product is used and correctly connected,;

-~ that installation and start-up is done by Flygt autho-
rized personell;

--- that all service and repair work is done by a work-
shop authorized by Flygt;

--- that genuine Flygt parts are used.

Hence, the guarantee does not cover faults caused by
deficient maintenance, improper installation, incorrectly
executed repair work or normal wear and tear.

Flygt assumes no liability for either bodily injuries,
material damages or economic losses beyond what is
stated above.

Flygt guarantees that a spare parts stock will be kept
for 20 years after the manufacture of this product has
beendiscontinued.

The manufacturer reserves the right to alter perfor-
mance, specification or design without notice.

DATA PLATES INTERPRETATION

DRIVE UNIT

Serialnumber

Product code + Number
Motor denomination
Country of origin
Productnumber
Additional information
Phase; Type of current;
Frequency

Rated voltage

Thermal protection
Thermal class

Rated shaft power
International standard
Degree of protection
Rated current

Rated speed

Max. submergence
Duty class

Duty factor
Productweight

Locked rotor code letter
Powerfactor

Max. ambienttemperature
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DATAPLATESINTERPRETATION

HYDRAULICUNIT

Serial number

Product code + Number
Country of origin
Productnumber

Column dia./Inlet & outlet dia.
Pressure class

Rated speed
Impeller/Propeller code
Direction of rotation: L=left, R=right
Productweight
Propellerblade angle

Impeller diameter

CrXCTIOTMMOOm>

APPROVAL PLATES

- >

These approval plates apply to an explosion-proof submersible Flygt pump.
The plates are used together with the general data plate on the pump.

EN: EuropeanNorm
ATEX Directive
EN 50014, EN 50018, EN 1127-1

& 112G EExdIl T4/T3 (6x5)
& 112G EEx dIl T4(20°C)/T3 (7x5)
& 112G EExdIT3 (8%5)

& 112G EEx dIl T4(25°C)/T3 (9x5)

Approval

Approval authority + Approval Number
Approval for Class |

Approved drive unit

Stall time

Starting current/ Rated current
Duty class

Duty factor

Input power

Rated speed

Controller

Additional information

Max. ambienttemperature
Serial number

ATEX Marking

OZZIrX«—-ITOTMOO®>

FM: Factory Mutual
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Temperature class

[

[ B
DO NOT OPEN WHILE ENERGIZED
CONNECT THERMAL CONTACTS

Max Operating Temp.| o |
r% Explosion proof for use in @
Class I. Div 1. grp C and D

Dust ignition proof for use in
O Class Il Div 1. grp E, F and G

Suitable forfuse in Class lll. Div 1. Hazardous Locations

1 Ambien: limits

APPROVED

O

\ 630 70 00

Max. ambient temperature



TRANSPORTATION AND STORAGE

The pump may be transported and stored in a vertical
or horizontal position. Make sure that it is securely
fastened and cannot roll or fall over.

The impeller shall be locked during transport.

Warning!

Always lift the pump by its lifting link
and/or by the appropriate lifting eye
brackets (servicetools), never by the
motor cable or other parts. Make sure
that it cannot roll or fall over.

Remove the impeller locking device before installing
the pump. Pumps with drive units 605, 665 are deliv-
ered in vertical position and are not equipped with the
impeller locking device.

During storage, the pump must be protected against
moisture and heat. The impeller should be rotated by
hand every other month to prevent the seals from stick-
ing together. If the pump is stored for more than 6
months, this rotation is mandatory. For this operation
the impeller locking device has to be removed and
reinstalled. Reinstall the locking device in vertical posi-
tion as shown in the picture. Clamp the locking device
into position by turning and locking it by hand as tightly
as possible. After hand-tightening the unit, turn, de-
pending on the size of the hydraulic unit, a further 1/8
— 1/3 of a turn to approximately the torque specified in
the cross sectional drawing. Please see each respec-
tive parts list. (Not valid for pumps with drive units 605
and 665).

Pumps delivered in vertical position

The pump is frostproof as long as it is operating or is
submersed in the liquid. If the pump is taken up when
the temperature is below freezing, the impeller and the
cooling jacket may freeze.

When CP-, CS- and RP-pumps, with integrated cooling
systems, are lifted out of the sump for service or stor-
age, the cooling jacket must be drained manually by
opening the air vent screw(s) at the top of the cooling
jacket. See picture in page 10, "Cooling system".

The pump should also be run for a short period of max.
30 seconds to expel all water from the impeller area.

NOTE!
The pump may not run dry longer than 30 seconds.

If the pump is to be stored at temperatures at or below
the freezing point, these procedures are mandatory.

A frozen impeller can be thawed by allowing the pump
to stand immersed in the liquid for a short period before
it is started. Never use a naked flame to thaw the
pump.

If the pump is kept where there is a risk of freezing
temperatures it is liable to be damaged if there is water
left in the hydraulic unit.

In order to avoid this, cover the discharge opening in a
suitable way.

Pumps delivered in horizontal position




INSTALLATION AND START-UP

Safety precautions

Follow all health and safety rules and
local codes and ordinances.

For extra safety and in order to minimize the risk of
accidents in connection with the service and installa-
tion work, the following rules should also be followed:

1. Make sure there are no poisonous gases within the
work area.

2. Check the explosion risk before welding or using
electric hand tools.

3. Bear in mind the risk of electrical accidents.

4. Make sure that the lifting equipment is approved and
in good condition.

Warning!

If the pump is installed in such a way
that it can be exposed to temperatures at
or below the freezing point (i.e. not
totally submerged) special modifications
must be made to the pump and the
installation.

Pleasecontactyour Flygtrepresentative
forinformation.

Handling equipment

Lifting equipment is required for handling the pump.

The lifting equipment shall be able to hoist the pump
straight up and down in the sump, preferably without
necessitating resetting the lifting hook.

The minimum height between the lifting hook and the
access frame/cover/floor is individual for every installa-
tion. For further information, please contact your Flygt
representative.

Make sure that the lifting equipment is securely an-
chored.

Two sets of lifting equipment are required to handle the
pump for repair work.

The total weight of the pump is stated on the data plate
of the hydraulic unit.

Removingthetransport pallet
Pumps delivered in vertical position




Pumps delivered in horizontal position

Note!

When handling the pump from and to
horizontal position, the pump should
always be lifted by the lifting link with
the support plateremoved.

Raise the pump to its upright position while still at-
tached to the transport pallet.

The pump will jolt and possibly sway slightly towards
the end of the raising operation.

WARNING!

To avoid accidents stand at a safe
distance, until this movement has
been stopped.

To minimize the jolt when raising the pump slide a
pallet or similar object under the inlet section.

NOTE! Please make surethat the
support-columns on C3231 with drive
units 705-775 are outside the pallet as
they may break if used as a supports
when raising.




Remove the transport pallet after placing the pump in
upright position.

WARNING!

Keep out from under suspended loads.

Lift up the pump and remove the support pallet.

T

NOTE!

Place the pump on arigid horizontal
surface and make sure that the pump
cannotfall.

Direction of rotation

Installation

Consultyour nearest Flygt representative regarding:
--- sizing of sump, pumping station and access frame.
--- choice of ancillary equipment.

--- other aspects of installation.

Note (Sound Pressure Diagram)!

In certain installations and at certain
operating points on the pump
performance curve, the noise level of
70dB can be exceeded.

Pumps with power output greater than 30kW, as
shown in the diagram below, may have anoise
level between 70dB and maximum 85dB at the best
efficiency point.

Sound pressure
20

85 | >
sl ////
< —
F 701 ]
© 54— |

60 |

55 |

50

10 100 1000
kW

The pump should always be inspected before it is put
into operation. Pay special attention to the seals and
the cable entry. Rotate the impeller by hand with the
pump isolated from power supply before final installa-
tion.

During a longer period out of operation, the pump shall
be test-started every other month to prevent the me-
chanical seals from sticking together.

NOTE!
The pump may not run dry longer than 30 seconds.

Maximum permissible submersion depth is 20 m (65 ft).



Pumps with drive units 605-675

Lifting of drive unit only Complete pump

Pumps with drive units 705-775

Lifting of drive unit only
and lifting of complete pump C3231—C3356

Lifting of complete pump C3400—C3602

Pumps with drive units 805-975

Note!

When hoisting the pump down or up
in the pump station the lifting link
support plate should be mounted.

Make sure that the adjustable lifting bracket assembly
is positioned so that the complete pump hangs forward
with an incline of 0-2° in relation to the vertical axis.

Note!

Make sure that all the screws holding
the lifting bracket assembly in place
aretightened to the correcttorque,
i.e. 472 Nm (348 ft. Ib.).

Referring to table below, make sure that the cables are
not sharply bent or pinched.

For lifting of drive unit only for C3400 — C3602 the
lifting cover has to be turned 180° .

SUBCAB®Cable Min. bending radius in mm
12x1,5 mm? 85
24x1,5 mm? 145
4 G 16 mm? 140
4 G 25 mm? 175
4 G 35 mm? 195
4 G 50 mm? 225
4 G 70 mm? 245
4 G 95 mm? 290

4 G 120 mm? 300
4AWG/3-2-1-GC 175
1AWG/3-2-1-GC 215

NOTE!

The end of the cable must not be sub-
merged. Leads have to be above flood
level, as water may penetrate through
the cableinto the junction box.




Cooling system

The CP-version is delivered as standard without cool-
ing jacket. This pump should always run completely
submerged. At emptying the sump the lowest liquid
level should not be lower than to the top of the pump
housing. Please contact your Flygt representative for
furtherinformation.

The heat losses in the motor are removed by means of
a water filled cooling jacket.

The pump is delivered with the cooling jacket adapted
to either of the following two cooling system types:

I. Integrated cooling
A small amount of the pumped media is used to
cool the motor. Circulation through the cooling jacket
is obtained by means of vanes on the upper part of
theimpeller.

. External cooling (three versions)

a. External cooling only

Coolant from an external source is used to cool the
motor. There are two threaded connections (ISO G
3/4) on the cooling jacket, the one in lower part for
coolant inlet and the one in the upper part for coolant
outlet.

b. External cooling and integrated seal flushing
c. External cooling and separate seal flushing

For more information regarding the a-, b- and c-
versions please contact your Flygt representative.

Draining the cooling jacket

Drainage of the cooling jacket for all installations can
only be accomplished if the air vent screws "A" at the
top of the cooling jacket are opened.

After draining the cooling jacket on CP-, RP- and CS-
installed pumps with integrated cooling and external
cooling, the pump should be run dry for a short period
of max 30 seconds to expel all water from the impeller
area.

NOTE!

The pump may not run dry longer than 30 seconds.

The cooling jacket used on CT, CZ and RT pumps with
integrated cooling , or on CP-, RP-, CS-, CT- and RT-
installed pumps with external cooling, should, when the
pump is installed, be fitted with a nipple, a stop-cock
and a pipe or a hose leading to a suitable sump.

See pictures below.

The cooling jacket contains water which may be pres-
surized. Make sure therefore that the cooling jacket is
drained before service work is started.

First depressurize the cooling system by opening the
stop-cock, then drain the cooling jacket.

CT-, CZ- and RT-pumps with integrated cooling

A

[/ Y

CP-, RP-, CS-, CT- and RT-pumps with external
cooling

Drainage

A
Outlet
y 4
Inlet
Dra/nage
WARNING!

Failure to drain the coollng jacket
before service may causeinjury.

NOTE!

Before starting service on the pump,
make sure that the motor has cooled
down sufficiently to carry out the
servicework.

I
A
A
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CPversion

In the CP version, the pump is installed on a stationary
discharge connection and operates completely or par-
tially submerged in the pumped liquid.

In addition to the pump, the following items are re-
quired:

|
T\

Guide bracket for attaching the guide bars to the ac-
cess frame or to the upper part of the sump.

Level sensors or other control equipment for start,
stop and alarm.

Cable holder for holding the cable and regulating the
height of the level sensors.

Access frame (with covers) to which the upper guide
bar bracket and cable holder can be attached.

Discharge connection for connecting the pump to the
discharge line. The discharge connection has a flange
which fits the pump casing flange and two bosses for
attaching the guide bars.

Bushings for vibration damping between the guide
bars and the discharge connection.

Discharge connection with anchor bolts and beams
for anchoring the discharge connection.

CPinstallation
In the finished station:

--- Provide a barrier around the pump pit, for example a
guardrail.

--- Arrange for a cable between the sump and the elec-
tric control box.

--- Check that the guide bars are vertically.
-~ Lower the pump along the guide bars.

-~ Fasten the lifting chain on the access frame and the
cables on the cable holder. Make sure that the ca-
bles cannot be sucked into the inlet of the pump.
Support straps are required for deep installations.

-~ Run the cables up to the electric control box.

On reaching its bottom position, the pump will automat-
ically connect to the discharge connection.

The pump can be hoisted up along the guide bars for
inspection without any connections having to be un-
done.

CSversion
(only valid for C3300/6x5, C3231, C3306 and C3312)

In the CS version, the pump is transportable and in-
tended to operate completely or partially submerged in
the pumped liquid. The pump is equipped with a con-
nection for hose, see "Parts list".

The pump is bolted to a base stand.

CSinstallation

Run the cables so that they have no sharp bends, are
not pinched and cannot be sucked into the pump inlet.
Connect the discharge line and the motor cable. See
"Electrical connections".

Lower the pump into the sump.

Place the pump on a base which prevents it from sink-
ing into a soft sump bottom. Make sure it cannot fall
over.

11



CT/CZversion

In the CT version, the pump is installed in a stationary
position in a dry well next to the wet sump.

In the CZ version, the pump is installed horizontally in

a stationary position in a dry well next to the wet sump.

The pump has a watertight motor and will therefore not
be damaged in the event of flooding in the pump room.

The pump housing on CT/CZ-installed pumps is
equipped with an inspection cover.

WARNING!

This cover must never be removed
during service or internal cleaning of
the pump housing until the pump has
been de-energized and drained.

For this purpose the suction pipe shall be equipped
with a drainage connection.

In addition to the pump, the following items are re-
quired:

Plate or Base stand with anchor bolts for anchoring
the pump to a concrete base.

Inlet elbow for connecting the suction line.

Shut-off valves to permit the pump to be removed for
repair.

Air vent on discharge side between the pump and the
check valve.

Level sensors or other control equipment for start,
stop and alarm.

CT/CZinstallation

The pump should be positioned low in the dry pit for
effective drainage.

Bolt the base stand or plate to the concrete base by
means of grouted-in anchor bolts.

Bolt the pump to the stand/plate.
Check that the pump is vertical/horizontal.

Connect the motor cable, suction line and discharge
line.

Make sure that the weight of the pump does not bear
on the system piping.

NOTE!
The risk of freezing is particularly
great at certain CT/CZ-installations.

DANGER
DO NOT
OPEN BEFORE
DEENERGIZED

Inspection cover




ELECTRICAL CONNECTIONS

All electrical work shall be carried out under the super-
vision of an authorized electrician.

Local codes and regulations shall be complied with.

WARNING!

All main electrical equipment must be
earthed. Failure to heed this warning
may cause alethal accident. Make
surethatthe earth lead is correctly
connected by testingiit.

Under no circumstances may the starter equipment be
installed in the pump pit.
Connection ofauxiliary cable

The pump is delivered with the auxiliary cable mounted.
Depending on which monitoring equipment the pump is
equipped with, there are two types of auxiliary cable
(SUBCAB®) available:

—12x1,5mm? (conductors numbered 1-12)
— 24 x1,5mm? (conductors numbered 1-24)

The number of conductors required to connect the
sensors to the monitoring system is dependent on the
number as well as the type of sensors being used.

Three alternative versions are used:

| Standard version (Thermal switches or thermistors
in stator) and one or more additional sensors with
exception of Pt 100 in stator.

Il Standard version (Thermal switches and three
Pt 100 in stator).

Il Standard version acc. to Il and one or more addi-
tional sensors.
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The different sensors (as applicable) are connected to
the conductors as shown in the table below:

Sensors Conn. Conductor No.
No. | I I
(12-lead) | (12-lead) | (24-lead)
Float switch in 1 1 1 1
the stator housing 2 2 2 2
Pt 100 in the main 3 3 3 3
bearingarrangem. 4 4 4 4
Thermal switches
or thermistors in 5 5 5 5
the stator 6 6 6 6
Pt 100 in the 37 7 — 7
supportbearing*) 38 8 — 8
Float switch in 9 9 — 9
the junction box 10 10 — 10
CLS 30 waterin 33 11 — 11
oil housing 34 12 — 12
Pt 100 in the 19 7 19
stator 20 8 20
21 9 21
22 10 22
23 11 23
24 12 24

*) Not available for the 605-series drive units.

Note! Important
As the cable ends are sealed to eliminate
moisture entrainment during transport and
storage, the wire markings for the sensors at
the outlet end of the cable will not be carried
out at the factory. Marking must therefore be
carried out during installation of the pump.




Connection of monitoring equipment
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Connection of motor leads

The pump is delivered with the power cable(s) mount-
ed.

Check that the mains voltage and frequency agree with
the specifications on the pump data plate.

Depending on which drive unit the pump is equipped
with, there are different types of cable entrance ar-
rangements. All types consist of seal sleeves and
washers mounted around the cable and into an en-
trance flange.

Install the power cable and the auxiliary cable where
necessary as illustrated in the figure.

To avoid leakage into the pump, check:

— that the cable entry seal sleeves and washers con-
form to the outside diameter of the cable. See the
parts list. Always measure the cable before install-
ing it.

— that the outer jacket on the cable is not damaged.
When refitting a cable which has been used before,
always peel off a short piece of the cable so that the
cable entry seal sleeves does not close around the
cable at the same points again.

— that the cable sheathing does not have indentations
or is embossed (with markings etc.) at the cable
entry.

— that the minimum bending radiuses for the cables do
not underpass the values acc. to the table in page 9.

Drive units 605-775

Sealsleeve Spacerring Sealsleeve

O-ring
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Drive units 805-975

0
il

L
-
(S

I

Protective sleeve
Washer
Connection flange
Washer

Seal sleeve
Washer

O-ring

Spacer ring
Washer

Seal sleeve

Washer

The entrance flange for these drive units is designed to
avoid excessive bending of the cable. A sturdy rubber
protective sleeve is mounted onto the cable where it
leaves the cable entry. The protective sleeve is sup-
ported by a washer at its lower end and clamped down
in place by a connection flange, which is fastened to
the top of the entrance flange with two screws.

The sealing function involves three different compo-
nents, i.e. the cable, the seal sleeve and the entrance
flange itself. The size of the seal sleeves must be
chosen correctly to give correct compression around
the cable, which in turn must be sufficiently geometri-
cally stable over time, i.e. the compression set should
be negligible.The cable entry flange must also give the
cable a proper support so that the cable is not exces-
sively bent and damaged or misaligned within the seal
sleeves. The seal sleeves shall be chosen to fit the
actual cable diameter. Always measure the cable be-
fore installing it. Each seal sleeve is marked with its
diameter range at one of its ends. See also the parts
list for combining the seal sleeve and the washers.



NOTE!

For safety reasons, the earth lead should
be connected in such away that if the
power cable is jerked loose by mistake,
the earth lead should be the last lead to
come loose from its terminal. This
applies to both ends of the cable.

Check on the data plate which connection, Y or D, is
valid for the voltage supply. Then, depending on volt-
age, arrange the connection on the terminal board in
accordance with Y or D, see figure.

Connect the power cable to the terminal board connec-
tions U1, U2, V1, V2, W1, W2 and earth according to
the “Terminal board connection”.

Terminal board connection
Drive units 605 - 775
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D-connection, 1 or 2 cables, 6-lead stator




Drive units 805 - 975

D-connection, 1 or 2 cables

Y/D-connection

17

Drive units 925 and 955 (High voltage version)

Note!
All high voltage leads are black.

Starter equipment connection

Make sure that the pump is correctly earthed
(grounded).

Remember that the starting surge with the direct-on line
start can be several times higher than the rated current.
Make sure that the fuses or circuit breakers are of the
properamperage.

The overload protection (motor protection breaker)
shall, for direct-on-line start be set to the motor’s rated
current as given on the data plate.

Check the phase sequence in the mains with a phase
sequenceindicator.

Connect the motor cable and the auxiliary cable to the
starter equipment. Check the direction of rotation, see
“Installation and start-up”.

PHASE SEQUENCE
INDICATOR
L1(R)L2(S)L3(T)

-= LRl sl fism

Brown Blue Black
(Red) (White)

Yellow/Green II

Note!

Colour marking not valid for high voltage leads.




CARE AND MAINTENANCE

Servicel/lnspection

ITT Flygt recommends a preventive maintenance pro-
gram based on Intermediate and Major Services at
regular intervals. For pumping applications where the
temperature of the pumped liquid is 40°C or less an
Intermediate Service should be performed every 5000
hours or once a year, whichever occurs first. A Major
Service should be performed after 25000 working hours
or every 5 years.

It should be observed, however, that these are general
recommendations based on experience from the most

Standard Intermediate and Major Services includes the
following items:

Intermediate Service
5000working hours/Once ayear

Pump

frequent applications for these pumps. For specific
applications or operating conditions other service inter-
vals may be recommended. For example a storm water
pump that works mainly during a part of the year an
Intermediate Service should be performed before and
after this main working period.

Servicecontract

Flygt or its agent offers service agreements in accor-
dance with a preventive maintenance plan. For further
information, please contact your Flygt representative.

Junction box Check that it is clean and dry. If
wet, check cable entry. Replace O-
rings. Fitting of new O-rings should
be made to all O-ring seals joints

opened during the inspection.

Check that the electrical
connections are properly tightened.

Terminalboard

Check that the resistance between
earth and phase lead is more than
5Ma.

Isolation check

Cable Check that the rubber sheathing
(jacket) is undamaged.
Oil housing Check the oil quality.

- If there is water in the oil, drain the
oil and replace with new. After one
week of operation check the oil
quality again. If again there is water
in the oil, change the seals.

- If the ol is free from water, fill to
correct oil level if necessary.
Replace the filling plug O-rings.

Statorhousing  Check that it is clean and dry.

- If there is oil in the stator housing,
drain and clean. After one week of
operation check again. If again there|
is oil in the stator housing, change
seals.

- If there is water in the stator hous-
ing and there was water in the oil,
change seals immediately.

- If there is water in the stator hous-
ing but there was no water in the oil,
check all other connections.
Replace the O-rings.

Sensors Check statortemperature, bearing
temperature and FLS sensors. For

details, see "Service instructions"

Impeller/Propeller Check generalimpeller/propeller and
wear ring status. Change if
necessary.

Zinc anodes Check and change if necessary.

Screw joints Check all externally accessible
screw joints and tighten if
necessary to correct torque. See

torque table and parts list.

Lifting handle Check its condition and replace if

necessary.

Rotationdirection Checkimpeller/propeller rotation
direction.

Intermediate Service
5000 working hours/Once ayear

Pump station

Lifting device Check that local safety regulations
are followed.
Electrical Check that they are clean and dry.

cabinets/panels

Check the cable connections.
Tighten if necessary.

Connectionto
power

Overloadand
other protections

Check settings.

Personnel safety Check guard rails, covers and other
protections.

Levelregulators Check condition and function.
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Pump Major Service

25000 working hours/Every 5year

Major Service
25000 working hours/Every 5year

Pump station

Check that the resistance between
earth and phase lead is more than
5Mw.

Isolation check

Cable Check that the rubber sheathing
(jacket) is undamaged. Change if
necessary.

Oil housing Drain the oil.

Dismantling and
cleaning

Total dismantling of the pump.

Cleaning of all parts.
Bearings Replace.

O-rings and other Replace.
rubber sealing

parts

Reassembly Reassemble the pump.

Seals Replace.

Sensors Check stator temperature, bearing
temperature and FLS/CLS sensors.
For details, see "Service
instructions”.

0]] Fill new oil.

Impeller/Propeller Check generalimpeller/propeller and
wear ring status. Change if

necessary.

Zinc anodes Check and change if necessary.

Screw joints Check all externally accessible
screw joints and tighten if
necessary to correct torque. See
torque table and parts list.

Lifting handle Check its condition and replace if
necessary.

Painting Touch up painting if necessary.

Rotation direction Checkimpeller/propeller rotation
direction.

Voltage and Check running values.

amperage

Lifting device Check that local safety regulations
are followed.
Electrical Check that they are clean and dry.

cabinets/panels

Connectionto  Check the cable connections.
power Tighten if necessary.
Overloadand Check settings.

other protections

Personnel safety Check guard rails, covers and other
protections.

Levelregulators Check condition and function.
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Safety precautions

WARNING!

Before starting work on the pump, make
sure that the pump is isolated from the
power supply and cannot be energized.

NOTE!
This applies to the control circuit as well.

Follow all health and safety rules and local
codes and ordinances.

NOTE!

Before starting service on the pump,
make sure that the motor has cooled
down sufficiently to carry out the
servicework.




Tighteningtorques

The torque values in the table below should be used unless otherwise stated. Refer also to cross-
sectional drawing in the parts list for torque values.

RECOMMENDED TIGHTENING TORQUE FOR FLYGT'S STANDARD SCREWS IN Nm AND ft-lb
Chart valid only for lubricated screws. Mineral oils for non stainless screws. Use oils such as 90 18 00 for stainless screws.

Materil Stainless (A2, Ad) Non stainless
Property class Property class
Thread 70 80 8.8 8.8 10.9 12.9
Nm ft-Ib Nm ft-Ib Nm ft-Ib Nm ft-Ib Nm ft-Ib Nm ft-Ib Nm ft-Ib

M5 4,1 3 2,0 15 54 4 57 4,2 4,6 34 6,5 4,8 9,7 7,2
M6 7 52 4,1 3 9.3 6,9 9,8 7,2 7.8 5,8 11 8 17 12,5
M8 17 12,5 7 5,2 22 16 24 18 19 14 26 19 40 30
M10 33 24,3 17 12,5 44 32 a7 35 38 28 52 38 79 58
M12 57 42 33 243 76 56 81 60 65 48 91 67 136 100
M16 140 103 57 42 187 138 197 145 158 116 222 164 333 245
M20 273 201 100 74 364 268 385 285 308 228 433 320 649 480
M24 472 348 140 103 629 464 665 490 532 392 748 552 1120 825

Type of

screw
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Serviceinstructions
Intermediate service

DRIVE UNIT

--- Check the whole pump and the cables for external
mechanicaldamage.

--- Open all inspection covers (for the junction box and
the sensors).

CAUTION! Inside may be pressurized!
Make sure that the cooling jacket is
drained before servicework is started.
See "Installation, Cooling system".

The cooling jacket has two inspection covers.

They are to be used for cleaning of the cooling jack-
et and to give access to the inspection cover(s) on
the stator housing and the sensors behind these.

For 600, 700 and 800 series drive units the sensors
are accessible behind the inspection cover marked
“SENSORS".

Note! These drive units have only one inspection
cover on the stator housing.

For 900 series drive units the standard sensors are
accessible behind the inspection cover marked
“SENSORS A",

Additional sensor, i.e. CLS 30 is accessible behind
the inspection cover marked “SENSORS B”.

Check that the inside is dry and clean. No moisture
or oil should be present.

Check the insulation resistance from phase to earth
and phase to phase.

NOTE! ONLY POWER CABLES.

Use a 1000 V-DC megger. The insulation between
the phases and between any phase and earth

(ground) should be above 50 MQ, and in any case
not lower than 5MQ. Keep a record of the results.

--- Check that the leads are correctly connected to the
terminals and that these are tightened to the correct
torque.

--- Check that the cable entry screws are tightened to
the correct torque.

--- Check all sensors (as applicable). See "Connection
of monitoring equipment”.

NOTE!

Never insert measuring probes into the sensor
contacts or sockets during measuring or checking
as these may be deformed and cause a “loose”
contact when the ordinary plug is connected.

Drive units 605, 665, 705, 735, 765, 805, 835, 865,

905, 925, 935, 955 and 965

1. Statorwindingtemperature

For monitoring of stator winding temperature there
are three alternative methods where alternative "A"
is standard. The other alternatives are available on
request. For the high voltage drive units 925 and
955, only alternative "C" is available.

. The coil ends of the stator winding incorporate three

thermal switches connected in series. The switches
are normally closed and open at 140°C (285°F).

. The coil ends of the stator windings incorporate

three thermistors connected in series.

TRef=140°C (285°F).
Alternative "A" and "B" are connected to connec-
tions 51-61, 52-62, 53-63 on terminal block 1.

Use a multimeter set for measuring ohms. The PTC-
Thermistor gives a certain resistance at room
temperature (approx. 50 to 100 ohms). As the
temperature increases the resistance also increases
gradually but above a certain level the resistance
rises dramatically (up to several kohms). If broken
circuit condition is established always check the
contacts and leads first.

NOTE! The thermistors may not be connectedto a

higher voltage than 2.5V.
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C. The coil ends of the stator windings incorporate

three Pt 100 platinum transducers, one for each
phase, connected individually to connections 19-20,
21-22, 23-24 on terminal block 2. This alternative
(not for 925 and 955 drive units) also includes ther-
mal switches according to "A".

Use a multimeter set for measuring ohms. Check
the resistance and compare the value in the table for
Pt-100 sensors at actual temperature. Make sure it
corresponds approx. with the table value. See page
24. If broken circuit condition is established always
check the contacts and leads first.

. Stator housing leakage

A float switch in the lower part of the stator housing
reacts if liquid enters the stator housing.

Resistance: normal 1500 ohms

at alarm 330 ohms
Connected to connections 1 and 2 on terminal block
1.
Use a multimeter and measure the resistance value
of the sensor. If the sensor is inaccessible it is only
necessary to measure one of the values.




View A
i ‘ See page 14
|
\7 //
- - 4
Drive units
605/665 & 1
705/735/765
Drive units | 3
605 & 665 }
2
6
View A
See page 14
4

Drive units
805/835/865 &
905/935/965

Drive units
705/735/765 &
805/835/865& |, T ;
905/935/965

3. Main bearing (lower bearing) temperature

A platinum transducer (Pt 100) at the lower bearing
monitors the bearing temperature.

Resistance according to table, page 24.

Connected to connections 3 and 4 on terminal block
1.

NOTE! The Pt 100 transducer may not be connected
to a higher voltage than 2.5 V.

4. Junctionboxleakage

A float switch in the junction box reacts if leakage
occurs in the junction box.

Connected to connections 9 and 10 on terminal
block 1.

. Supportbearing (upper bearing)temperature

A platinum transducer (Pt 100) at the support bear-
ing monitors the bearing temperature.

Resistance according to table, page 24.

Connected to connections 37 and 38 on terminal
block 1. (Not available for the 605 and 665 drive
units).

. Oil housing leakage

A capacitive leakage sensor (CLS) in the oil housing
issues an alarm if the water content reaches a con-
centration of 30%.

Connected to connections 33 and 34 on terminal
block 2.

CLS-30 can only be checked when it is connected to
a 12V DC supply e.g. CAS. To enable the sensor to
be checked it must have the correct polarity. It will
not however be damaged if plus and minus are
switched.

Use the multimeter as an ammeter and connect it in
series with the sensor.

Method: If the sensor is accessible the alarm
function can be checked by gripping the sensor in
your hand. Skin tissue and blood contain a high

content of water.
Result
0 mA Can indicate one of the following

conclusions:

1: Sensor has the wrong polatity:
check by changing over plus and
minus.

2: Breakage in the cable / lead.

Normal No-alarm current
Normal Alarm current

4.0-8.0mA
27 to 33 mA

NOTE!

CLS has a5second delay before the alarm current,
signalling leakage, is initiated. A further 5 second
alarm delay in the CAS unit, before the red LED
(signal lamp) lights to indicate leakage, results in a
10second delay before alarm status is registered
on the monitoring unit.
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EX-Drive units 615, 675, 715, 745, 775, 815, 845, 875,
915, 945 and 975

1. Statorwindingtemperature

For monitoring of stator winding temperature alterna-
tive "A" is standard for EN and FM-approved drive
units. Alternative "B" is only available for FM-ap-
proved drive units and on request.

A. The coil ends of the stator winding incorporate three
thermal switches connected in series. The switches
are normally closed and open at 140°C (285°F).

B. The coil ends of the stator windings incorporate
three thermistors connected in series.

TRef=140°C (285°F).
Alternative "A" and "B" are connected to connec-
tions 51-61, 52-62, 53-63 on terminal block 1.

Use a multimeter set for measuring ohms. The PTC-
Thermistor gives a certain resistance at room
temperature (approx. 50 to 100 ohms). As the
temperature increases the resistance also increases
gradually but above a certain level the resistance
rises dramatically (up to several kohms). If broken
circuit condition is established always check the
contacts and leads first.

NOTE! The thermistors may not be connected to a
higher voltage than 2.5 V.

2. Stator housingleakage

A float switch in the lower part of the stator housing
reacts if liquid enters the stator housing.
Resistance: normal 1500 ohms

at alarm 330 ohms
Connected to connections 1 and 2 on terminal block
1.
Use a multimeter and measure the resistance value
of the sensor. If the sensor is inaccessible it is only
necessary to measure one of the values.

3. Main bearing (lower bearing) temperature

A platinum transducer (Pt 100) at the lower bearing
monitors the bearing temperature.

Connected to connections 3 and 4 on terminal block
1.

Use a multimeter set for measuring ohms. Check
the resistance and compare the value in the table for
Pt-100 sensors at actual temperature. Make sure it
corresponds approx. with the table value. See page
24. If broken circuit condition is established always
check the contacts and leads first.

NOTE! The Pt 100 transducer may not be connected

to a higher voltage than 2.5 V.

4. Junctionboxleakage

A float switch in the junction box reacts if leakage
occurs in the junction box.

Connected to connections 9 and 10 on terminal
block 1.

5. Supportbearing (upper bearing)temperature

A platinum transducer (Pt 100) at the support bear-
ing monitors the bearing temperature.

Resistance according to table, page 24.
Connected to connections 37 and 38 on terminal

block 1.

APPROVED

View A
See page 14

Drive units
615/675&
715/745/775

Drive units
6154675

View A
Seepage 14

Drive units )
815/845/875 & ¢ 'J L‘
915/945/975

Drive units
715/745/775 & o ,
815/845/875 & | \ 3
915/945/975
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Pt 100, Temperature/resistance relationship

R (0) = 100,00 Q a = 0,003 850
< C ° (
2 3 4 )
EIPT-68 0 ! > 6 7 8 ® 10 EIPT-68
0 100,00 100,39 100,78 101,17 101,56 101,95 10234 102,73 103,12 163,51 103,90 0
10 103,90 104,29 104,68 10507 10546 105,85 106,24 106,63 107,02 107,40 107,79 10
20 107,79 108,18 108,57 10896 109,35 109,73 110,12 110,51 11090 1128 111,67 20
30 111,67 112,06 11245 112,83 113,22 113,61 113,99 11438 114,77 11515 115,54 30
40 115,54 11593 11631 116,70 117,08 117,47 117,85 118,24 118,62 119,01 119,40 40

-- Reassemble all inspection covers.

NOTE! Always fit new O-rings.

--- Check the zinc anodes (if applicable) to make sure
they are large enough and intact. Replace after
approx. 75% consumption.

--- Check that all screws are tightened to the correct
torque according to specifications in parts list.

Changing the oil

WARNING.

The oil housing may be pressurized.
Hold arag over the oil plug to prevent
oil spraying out.

Unscrew the oil housing plugs. Pump out the oil using
oil drainage pump 83 95 42 or the equivalent. Make
sure that the plastic tube goes all the way to the bot-
tom of the oil housing.

Fill up with new oil. The oil housing contains the follow-
ing amounts of oil depending on which drive unit is
used:

Pumps with cooling jacket
6x5 series drive units 4.5 litres (4.7 US quarts)
7x5 series drive units 5.5 litres (5.8 US quarts)
8x5 series drive units 11 litres (11.6 US quarts)
9x5 series drive units 9 litres (9.5 US quarts)
Pumps without cooling jacket

The volume of the oil housing is depending on which
hudraulic unit the drive unit is combined with.

Volume values in litres (US quarts)

Driveunit | Volume | Hydraulic unit CP-version
6x5,7x5 | 5.2 (65) | 3300,3231,3306,3356
7x5,8x5 | 115 (12.1) | 3312,3400

8x5 84 (8.9) | 3501,3531,3602

x5 9.0 (9.5) | 3351,3531,3602,3800

The pumps are delivered from the factory with a taste-
less and odourless paraffin oil suitable for raw- or
clean-water applications. This oil is authorized accord-
ing to FDA 172.878.

Oil type Mobil Whiterex or Shell Ondina etc. with
viscosity class ISO VG 15 to 32 can be used.
Check that the oil reaches up to the oil holes. The
pump should be standing vertically.

Always replace the O-rings of the oil plugs. Put the
plugs back and tighten them. Tightening torque 80 Nm
(60 ft Ib).

--- Check the paint; if damaged, repaint.
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HYDRAULICUNIT
Replacing the wear parts in the hydraulic unit

When the clearance between the impeller skirt and the
pump housing wear ring exceeds 2 mm (0.08 in), one or
more of the following replacements must be made.

Replacing the wear ring in the suction cover/pump
housing.

Two sets of lifting equipment are required to handle the
pump for repair work.

WARNING!

For personal safety reasons and to
avoid damage to the impeller, seals or
bearings the drive unit must never be
placed on the shaft end or the impeller.

Use thelifting method below.

Disconnect and lift off the drive unit from the pump
housing. Lay the drive unit on its side. Make sure it
cannotroll.

Remove the wear ring using a crow bar.

Drive in the new wear ring. Use a rubber mallet or
wooden block to prevent deformation.

The work will proceed more easily if the suction cover/
pump housing is first heated and/or the wear ring
cooled. This is only applicable when the wear ring is
made of brass.

Replacing the impeller wear ring.

Disconnect and lift off the drive unit from the pump
housing.

Lay the drive unit on its side. Make sure it cannot roll.

Knock off the wear ring from the impeller. If necessary,
saw grooves in the wear ring using a hacksaw.

Heat the new wear ring and press it onto the impeller.
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Replacing theimpeller

When replacing the impeller the mechanical face seal
should be replaced to ensure maximum sealing proper-
ties. Use a Flygt new or factory reconditioned mechani-
cal face seal unit. This work require special tools and
should be carried out by a service technician autho-
rized by Flygt.

Drain the oil in the oil housing. See "Changing the oil".

Removing theimpeller

WARNING! Worn impellers often have
very sharp edges.

Disconnect and lift off the drive unit from the pump
housing.

Lay the drive unit on its side. Make sure it cannot roll.
The removal procedure is different depending on which
pump the impeller is to be removed from.

C3300/6x5LT & MT,C3231, C3306, C3356

For C3300/6x5 LT & MT, remove the centre screw in
the impeller sealing washer.

For C3231, C3306, C3356, remove the impeller sealing
washer (A) using the allen key hole in the washer. The
washer is threaded into the impeller hub. Use a 19 mm
allen key.

C3300/6x5HT

To remove the impeller the pump housing should still be
connected to the drive unit. The impeller for this version
is fitted to a hub with two screws.

Lay the pump on its side and make sure it cannot roll.
Remove the screws for the suction cover and replace

3 of the screws with the longer screws 813963 (M16 x
160).

Push out the suction cover and place a distance block
between the pump housing and the suction cover, (min
distance=30 mm).

Remove the two screws for the impeller.
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Apply the puller unit 4917400 acc. to picture and pull off
the impeller. Remove the suction cover and the

impeller.

Disconnect and lift off the drive unit from the pump
housing.

9

)

The locking assembly (84 59 12) is now accessible for
removal.

84 59 12 (for shaft end @ 70 mm)

R3231

Remove the sealing washer unit (B). Use a 17 mm
allen key for removal. This version has no locking
assembly and the impeller is now ready for removal.




C3312,C3351, C3400, C3501, C3531, C3602,C3800
4 '_'Illllll':

C

Remove the impeller screw. Insert the puller screw 576
84 00 in the thread of the impeller sealing washer (C) to
remove it.

The locking assembly (84 59 13, 84 59 14,84 59 17,
84 60 11) is now accessible for removal.
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Removal of the locking assembly

84 59 14 (for shaft end @ 90 mm)
84 59 17 (for shaftend @ 110 mm)

84 60 11 (for shaft end @ 110 mm) C3800



diagonal pattern and in sequence according to the
pictures. If the locking assembly is still locked proceed
as follows:

C3231-C3602

--- Loosen the inner ring by tapping it lightly, as shown
in the picture. If this does not result in the loosening
of the ring, proceed with next method.

M10
M12

NN

p2

-- Replace the three light-coloured screws with three
M10 draw-bolts for 84 59 12 and 84 59 13 or M12
draw-bolts for 84 59 14 and 84 59 17.

C3800

v 22

--- Remove the four plastic plugs a) covering the
threaded holes for the special separation-screws.

--- Loosen the inner ring by means of the four separa-
tion-screws (M14) as shown in the picture.

Remove the locking assembly.

Fit the tools required for impeller removal according to
tool list for appropriate pump, see "Tools". Use the
hydraulic tool with the partially threaded screw in the
Basic kits for removal. For C3800, use screw unit
602 31 00.

Pull off the impeller.
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Installing the impeller

Note!

When installing stainless steel impeller onto stain-
less steel shaft, the shaft end should be greased
with Aral Degol GS 1500. Make sure that no grease
is on the contact surfaces of the locking assembly.

Make sure that the end of the shaft is clean and free of
burrs. Polish off any flaws with fine emery cloth.

Grease end of shaft and impeller hub.
C3300/6x5

Place the impeller/impeller hub on the shaft and press
it onto the shaft with the impeller screw.
For C3300/6x5 HT, press the hub onto the shaft.

C3231,C3306,C3356

Place the impeller on the shaft and fit the hydraulic tool
with the screw with the M16 threaded end. Use also the
appropriate washer to press the impeller in place.
Remove the hydraulic tool.

Installing the locking assembly

b N

78
.
|

Apply a thin layer of grease at "a", see fig.

Fit the locking assembly (well oiled) in the impeller hub
without tightening any screws.

Oil containing Molybdenum disulphide (MoS,) should
not be used.

C3300/6x5

Tighten the screws manually in sequence all around
until the locking assembly keeps the impeller/impeller
hub in place.

C3231,C3306,C3356

Place the washer 576 83 00 over the locking assembly.
For right position, use an allen key through one of the
slots in the washer and into one of the light-coloured
screws in the locking assembly. Fit the screw 84 34 30
(M20 x 60 mm, included in 588 92 00) through the
centre hole in the washer and into the shaft end.

- S, L

When the impeller is firmly seated, slightly tighten the
three light-coloured screws in the locking assembly
through the slots in the washer. This keeps the impeller
in place against the shaft shoulder.

Remove the centre screw and the washer.
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C3312,C3351,C3400,C3501, C3531, C3602, C3800

Use the same procedure as for C3231, C3306, C3356
but use washer 576 83 01-04 instead and the impeller
screw for each respective pump. For C3800, use wash-
er 584 81 01. See "Tools".

Tighten the locking assembly screws evenly in three
stages, in a diagonal pattern and in sequence accord-
ing to the pictures and table below.

84 59 12 (for shaft end @70 mm)
84 59 13 (for shaft end @75 mm)

Stage Torque

Stage 1 12 Nm (8.8 ftIb.)
Stage 2 24 Nm (18 ftIb.)
Stage 3 35 Nm (26 ftIb.)

84 59 14 (for shaft end @90 mm)
84 59 17 (for shaft end @110 mm)

Stage Torque

Stage 1 24 Nm (18 ft1b.)
Stage 2 48 Nm (35 ft1b.)
Stage 3 70 Nm (52 ft1b.)
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84 60 11 (for shaftend @110 mm) C3800

Stage Torque

Stage 1 70 Nm (52 ft1b.)
Stage 2 154 Nm (113 ft1b.)
Stage 3 230 Nm (170 ftlb.)

Fill the space "b" with grease allowing space for seal-
ingwasher.

Fit the impeller sealing washer and tighten the impeller
screw. For C3300/6x5 HT, place the impeller onto the
impeller hub and fit the two screws holding the impeller.
Tighten to correct torque.

Check that the impeller can be rotated by hand.

Check the zinc anodes (if applicable) to make sure
they are large enough and intact. Replace after approx.
75% consumption.

Fit the drive unit to the pump housing. Make sure that
the pump housing has the right orientation.

Don't forget the O-ring between pump housing and drive
unit.

More extensive repairs require special tools and should
be carried out by a service technician authorized by

Flygt.



Tools

Besides ordinary standard tools, the following special
tools (available on order from Flygt) are required in
order to perform the necessary care and maintenance
of the pump:

Order No. Description
839542 Oildrainage pump
841368 Hydraulic unit
R3231
4361900 Basic kit Il
4367400 Impeller tool
C3300/6x5LT
84 20 49 Puller
4792300 Extension
4792500 Washer
C3300/6x5MT
40054 03 Dismount./lifting tool (for imp. x41, x42)
40054 05 Dismount./lifting tool (for imp. x32)
C3300/6x5HT
813963 Screw (3 pcs)
4917400 Puller unit
C3231,C3306,C3356
4324300 Washer (included in Basic kit I)
4361900 Basic kit Il
4367400 Impeller tool
5889200 Mounting washer unit

C3312,C3400,C3501

3329100 Stop spring remover

3994100 Mounting tool set for seal (for shaft
@75 mm and @90 mm)

5768301 Washer (for shaft @75 mm, 700 drive
units)

576 8302 Washer (for shaft @90 mm, 800 drive
units)

5768400 Puller screw

5848100 Washer

5877200 Impeller tool (for shaft @75 mm and
@90 mm)

5879400 Basic kit V

C3351

5768304 Washer

5768400 Puller screw

5848100 Washer

587 7300 Impeller tool (for shaft @110 mm)

5879400 Basic kit V
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C3531,C3602

3329100 Stop spring remover

3994100 Mounting tool set for seal (for shaft
@75 mm and @90 mm)

5768301 Washer (for shaft @75 mm, 700 drive
units)

5768302 Washer (for shaft @90 mm, 800,
905 & 915 drive units for 3531, 8-pole;
3602, 8-pole)

5768303 Washer (for shaft @110 mm, 905 & 915
drive units with 10-pole motors; 935 &
945 drive units)

5768400 Puller screw

5848100 Washer

5877200 Impeller tool (for shaft @75 mm, 700
drive units and for shaft @90 mm, 800,
905 & 915 drive units for 3531, 8-pole;
3602, 8-pole)

5877300 Impeller tool (for shaft @110 mm, 905 &
915 drive units with 10-pole motors; 935
& 945 drive units)

5879400 Basic kit V

C3800

5768400 Puller screw

5848101 Washer

5892300 Screw unit(mounting)

6021800 Impeller tool

6023100 Screw unit (removal)

For further information on tools, see Flygt's Tool
Catalogue.

Inspection on site
Before installation:
--- Check the guide bars.

--- Check the discharge connection for damage and
obstructing materials.

--- Check the function of the level sensors.
Install the pump.
Starter equipment

All electrical work shall be carried out under the super-
vision of an authorized electrician.

Follow local safety regulations and
observerecommended safety
precautions.

--- Check the starter equipment according to manufac-
turer's maintenance plan.

Note! Check all alarm functions.

Testing
--- Measure all electrical values.

--- Check that the machine is working without noise or
vibration. Note any abnormalities.

-- Check that all accessories are working properly.
Note any abnormalities.
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