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INSTALLATION AND OPERATION

INTRODUCTION

“Each pump unit is .equipped with a nameplate (Fig. 1) attached to the motor, containing all motor and -
pump data-(see section 1.4). It is.essential to give the complete data on the nameplate for any inquiry
about parts or service.

On motors approved for explosion-proof application, an additional approval plate will be attached
(see Fig. 2). : '
* firastal | 1Y [ Hidrostal  €x) grgipr]
TYP | ] 1 LN [ ,

! |
PNl ] AN ] PNL T mar umgebvs. emperosL_1°C

— e —T 3~ Jh | I\ "
[ JW coso [ ][ J6imia 8 AN . —

U/min

The

1.

(¢ S [ [ o TYP 1.

Fig. 1 Fig. 2

HIDROSTAL warranty is void unless the following requiremerits are met:

Temperature protection circuit is wired so as to positively disconnect power to the motor when
-excessive winding temperatures are sensed. See Section 1.7.1.2f for winng’ instructions.

Proper extra-quick-trip overload protectors,-as described in Section- 1.7.12¢, must be usedon
all three phases of each motor.-

Optional conductivity probe circuit (if used) is wired to a relay specifically approved by
HIDROSTAL for use with these motors. See Section 1.7.1.3g for wiring instructions ‘and a list of -
approved relays.

Any repairs must be made exactly as per instructions in this manual, and using only genuine
HIDROSTAL replacement parts furnished through the HIDROSTAL distribution organisation. Use
of any other parts-(even - and especially - 0-rings) will void the HIDROSTAL warranty.

Prior to shipment, each pump has been tested by the factory for proper mechanical and electrical -
operation as well as absolute water-tightness of the motor housing (by pressure tests).

Disassembly of the pump by other than official HIDROSTAL service centers may cause loss of
any remaining warranty.

HIDROSTAL will not assume responsibility for damages to the pump that have been caused due
to not following instructions in this manual, nor for consequential damages of any kind.

C
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‘Dat:

1.2 DELIVERY AND RECEPTION OF PUMP UNIT

Prior to signing and shipping documents, inspect the shipment for shbrtages or damages. Special
attention should be given to the powercables and-cable -entry assemblies to make sure that they are
not damaged. Report any discrepancies to the carrier. Use the lifting eyes to transport the pump.

-DO NOT lift pumps or pull them by the .power cable. Doing so may break the hermetic seal at the

entry assembly, -possibly allowing moisture to penetrate into the motor, causing damage at start-up.

1.3 STORAGE

. If the unit is not to be installed immediately, store in a dry and clean place without extreme changes in

temperature. Make sure that storage room temperature.stays within motor ambient limits of -10 to +40° C
(14 to 104" F). The shaft must be rotated by turning the.impeller once .every two weeks to ensure positi-
ve coating on the lubricated surfaces and to prevent-sticking of surfaces due to rust or oxidation. Do not

store in a location where the pump would be subject to vibrations, otherwise brinneling of the bearings
could occur.

- -
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1.4 TYPE CODE -EXPLANATION

The type code is found on the irst line of the-pump name plate.

Example:
E05Q-ML1 + ENYP6-MNGQ + NYA1-10
—_— T A —_—
hydraulic code motor code cable code

HYDRAULIC -CODE:

05Q -MLIRS

E
]— - - hydraufic size (B,C,D.E)

discharge flange size (in inches)

impeller type -(Q)

impeller size

material:

1 = standard pump: all castings-of grey iron-(GG20), except
impeller of nodular iron (GGGEO).

2 = Advanced wear resistance: liner of Hi-chrome, other parts
as i.
3. = for improved wear resistance: casing and suction casing

same as 1, impeller of stainless steel (AIS] 3186), liner and
wear-ring .of Hi-chrome.

4 "= for improved wear and corrosion resistance: same as 3,
except with Hi-chrome impeller.

5 = corrosion resistance: all wetted parts of stainless steel.

R = “regulable” construction: impeller clearance adjustable by
three external screws (Absence of *R" in code implies
impeller clearance is adjustable by shims).

S = special execution

- -
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MOTOR -CODE

ENYPG6 - MN-GQ
T, : Identification letter of the hydraulic size to which this motor-can be
assembled.

Sizes are: B;C,D,E

Identification letter of the cooling type of this motor.

N = Submersible: cooled by direct transfer of heat from
submerged stator housing to surrounding
ambient liquid.

motor size, according to IEC norms:

size: | Z | Y
IEC: | 8 100

motor construction classification

motor speed

: Nominal Speed
‘ 50 Hz ‘60 Hz

l 2 - 2 pole motor 1 3000 3600
4 - 4 pole motor 1500 1800

‘ 6 - 6 pole motor 1000 1200 ‘
8 -  8.pole motor 750 900 _ \

. &

i

i
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Motor Code, continued:

ENYPG6 - MNG-Q

O w2 XxXmoOM>

CABLE CODE

NYA1-10

nononuonnonon

TI 4 Lower Mechanical Seal Pos. 515 (Pump Side) Type
.C = Fitted with Carbon-ceramic seal faces. Recommended for
handling water, activated sludge and non-abrasive liquids.
M = Tungsten carbide - silicon carbide seal faces, rubber boot
- around springs. ‘For sludges, sluries and abrasive liquids.
V = Fitted with converted carbon faces, for moderately abrasive
' liquids only.
U- = Fitted with converted carbon faces against ceramic, for
) moderately abrasive liquids only.
X = Tungsten carbide - silicon carbide seal faces, stamless steel -

shell for higher pump -pressures and/or higher motor
speeds.

Electrical classification:

. Normal, per IEC IP68 norm, with moisture probes in -seal

chamber.

‘Explosion proof, per IEC: EEx d II, B T3 (or T4).

Voltage of winding (see also voltage stamped on nameplate):

230/460 V. 60 Hz

400V 50Hz
415V S0 Hz
575V 60 Hz

-220/230/240 V' 50/60 Hz single phase

220V 50 Hz
380/415 V- "50 Hz
special voltage

Q-hydraulic
K-hydraulic

factory code (not important for instruction)

length in metres

-Pulse Id TMS619
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1.5 INSTALLATION
WET PIT PUMPS

All building and technical construction work must be finished before the pump can be installed. The
overall dimensions of the pump unit-can-be obtained from the corresponding dimension sheets.
Before -beginning to install the pump make -sure that length of motor cable supplied is sufficient for local
conditions.

For installation and servicing it is .recommended a block and tackle or chain hoist is installed over the
pump sump-(or at least make sure there is the possibility to install one later on). Furthermore there
should be a water supply of about 70 psi:(4 bar) pressure to wash down the pump when removed from
the sump. During the, installation of the pump make sure that the free ends of the cables N E V.E R
CONTACT WATER.

1.5.1 INSTALLATION OF PUMP GUIDE SYSTEM (see ‘Fig. 3)

a) .Fasten the upper guiderail bracket to the sump hatch structure. Be sure to leave enough space
between guide pins and hatch structure so pump shoe can clear the structure.

b) Check that the sump floor where the discharge |
stand is to be placed is-even and level; smooth- ) .
out if needed. Fasten the discharge 'stand to the Upper Quiderail Bracket Chain Hook
sump floor with cast-in-place or expansion- type e A
bolts and nuts so that the guide rail pins or re- \4«1}4 Y F-'-'r?‘j
cesses on the discharge stand are vertically in 4 . N
line with (i.e. directly below) the guide rail pins 0-Rin
on the upper bracket.

c) The guide rails should be made from galvanized I
standard (or stainless steel) pipe. Cut-pipe to the . ' i
correct length. Put lower pipe ends in discharge . :
stand guiderail pins. or recesses. Unbolt upper . Guide Rail A
guide rail bracket. Insert pins into  upper.pipe ;
ends and re-bolt it. Check to see that the guide
rails are exactly vertical and parallel.

Lt T LY, PTNe

Cable Hook

d) The discharge pipe must be connected without l
stress or misalignment to the discharge stand. Rubber Seal
If a check valve is installed close to the pump, P \
air must be vented from the pump casing or ) Pump Guideshoe
discharge piping (before the check valve) -
during first start-up and at any other time that the
pump may run dry, to ensure priming. See
Section 1.8 for one convenient connection on
the pump for venting air.

Discharge Stand

Fig. 3
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1.7 ELECTRICAL CONNECTION

The motor winding leads will be factory-connected inside the motor to the cable, to match .customer
specifications regarding electrical current-characteristics. These .characteristics are marked on the
nameplate.

Make 'sure that the power supply -to the -control panel is the same as on the pump nameplates. These
motors can tolerate a voltage of +/- 5§ % from nameplate voltage with no adverse effects. From'S % to
10 % lower voltage, there may be a slight diminishing of hydraulic performance and a slight increase
in amperage, but no harm to ‘the ‘motor. ‘For voltages lower than 10 % of rating, severe performance
drop and excessive draw (with motor overheating and nuisance -trip-outs) can be expected. Since this
will cause -considerable operating problems this situation should not-be allowed to exist. The motor
ratings-shown on the nameplate are.for ambient temperature (liquid and alr) of up to 40 C ‘For higher
temperatures, contact factory.

All electrical connections are made according to diagrams shown -at the end of this manual.

1.7.1 PANEL CONTROLS
1.7.1.1 OPERATOR SAFETY

Prior to any work on- the pump or motor, the power supply to the unit must be disconnected in a safe
manner either by means of a locked isolator or by removing the fuses from the panel. It is not safe "

- enough to just switch off the control switch because a wiring mistake or a control system malfuction
could put the motor back. into operation.

1.7.1.2 MINIMUM REQUIREMENTS

For proper operation and protection of the pump, the control panel m u st contain the following
components:

a) Isolation switch, preferably lockable.
b) Slow trip fuses or circuit breakers in each incoming phase.

c) Llghtning protection. Lightning. arrestor on each incoming phase, if there is any possibility of -
lightning damage.

d) Motor starter. Full-voltage magnetic-contact starter should be sized according -to local electrical
code requirements based on motor power rating.

. e) Extra quick trip overload protectors. The overload protectors must be selected according to.
the amperage indicated on the nameplate of the motor. The protectors m u s t be trip within 6
seconds or less on locked rotor condition (approximately ‘6 times full load amps) in order to
adequately protect the motor windings; -consult "trip curve" of overload protectors to ensure they
meet this requirement.

CAUTION:

Warranty on submersible pump motor is void unless proper extra quick trip overload protectors are
used on all three motor phases as specified above. Claims for warranty repair of motors must include
documentation that proper overload protectors have been installed.

_

-Pulse Id TMS419 Active 29/01/2014 Fage 1
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) Temperature sensor circuit. Each motor is manufactured with temperature limit switches in the
winding-head {connected to control leads 1 and 2).

The temperature limit and control switches are Bimetal type (similar to "Klixon®). They can. be
connected directly into the motor control circuit, as long as this_circuit does not exceed
-220/240 volts, 2,5 amps. ' ‘

In addition, explosion-proof submersible motors have a second set of temperature control
swilches (connected to control leads 1 and 3). This explosion-proof temperature control will
disconnect 1210 15" C before.*the temperature fimit switches will disconnect.

CAUTION:

Warranty is void if these leads are not connected to immediately deaehergize the motor when the
circuit is opened due to motor overheating.

For all submersible mators, the control leads 1 and .2 .can be connected in such a way that the pump
can automatically re-start after the motor cools down and the circuit is re-closed. Thus, a motor
temporarily overheated due to emergence from its cooling water can resume operation as soon as the
cooling water returns to submerge the motor. For explosion-proof submersible motors, the .
temperature controller circuit leads 1 and 3, can be connected in the same manner, but the
temperalture /imit circuit leads 1 and 2 must .be connected in such a way that the pump cannot
automatically restart, even after these temperature limit sensors have cooled and re-closed the circuit,
because the reason for the failure of the temperature -controller circuit to disconnect first must be
determined and corrected before the motor is put back into service.

3.

|
2|
5z
==
M
l K1K2 = temperature limit switches
I RL,R2 = temperature control svitches
, | fltted to Ex-proof motars anly
| l ' l
—
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NOTE:
Note that the temperature sensors will-only de-energize the motor when gradually overheated due to
electrical malfunction. These devices are not a protection for quick temperature rise due to overload

. such as a locked rotor condition and thus are not a sufficient substitute for the overload protectors

specified in (e) above. The motor control circuit leads 1 and 2<and 1 and 3 for Ex-proof) must be
connected, to ensure that power to the motor is immediately disconnected when any of the devices
in this circuit sense.abnormal .conditions.. -

1.7.1.3 RECOMMENDED ADDITIONAL CONTROLS

a) "Hand - Off - Automatic™ switch.

b) Low ‘voltage terminals for level 'switches. -
c) Pump-on and pump-failure IampsA.

d) Hours run meter: Important to schedule service.

e) Change—ovel_' switch for multiple-pump stations.

f) 'Alarm-system for high sump-level: Preferably on a separate power supply, to ensure
continued protection in the event of a main -power supply failure.

g) Moisture probe in seal chamber:
When connected to a suitable resistance-sensitive relay, the moisture probe in the oil chamber
between then lower and upper mechanical seal can detect moisture in the oil, which could
indicate failure of the lower seal. The relay should activate a suitable alarm to bring seal failure to-
the attention of the operator, who should then repair the lower seal as soon as possible. The
pump will continue to operate-even after failure-of the lower seal (because the upper seal keeps
water out of the motor); therefore, it is not necessary to have this relay shut the pump off.

CAUTION:

The *Q"-series of submersible pumps are fitted with a moisture probe as standard. If client
chooses not to connect probe to a suitable relay, Hidrostal will not accept warranty for additional -
motor repairs resulting from seal failure.

The following relays have been approved for use with HIDROSTAL motors:

1) Ziehl NSt

2) Fanal TR0O03 (NW)

3) Schiele ENN

4)  Woarrick 6B1FO or 6B2FO (USA)
5) Chromalock-LCA

- -
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Suggested wiring diagram for moisture -probe in seal chamber.

R 2 R
e "
s | R %
N . | 2'
z8 R MP 1 <\ ¢t
L i |
[ = OO
N , N
|

220/240 Volts

Ly
) 1. g R/N
L NS

- ) conductivity relay (llke ZIEHL-NS1)
L' oy ] Al auxitlary relay
r— —— 01 time relay

push buttans

) -~
' £9 — 74 Ple2
_ ﬂ_ f\ 8 electronic safety barrler (only by EEx executlon/
‘ = l",l\ Ulke Bartec 19-0132-175/0500)
) C

) E/4 = mator cable
Hotor/ C = molsture probe

Description of operation:

The relay should be used to provide.a visual indication only, there is no need to trip-out the motor.
- Experience has shown' that.motor-side seal alone: will protect the motor against the ingress of moisture
. for a significant period. of-time.-Once-thefailure ‘light has “switched-on, arrangements should be made
for a service engineer to inspect the pump as soon as possible, say within one week.

The moisture detection system works by having a probe in the oil chamber. A voltage, not exceeding
24 V, is applied across the probe and the motor body -(earth). When the chamber is full of clean oil, the
oil acts as an insulator and no current flows.

In the event of a seal failure water will enter the oil chamber and mix with the oil until a point is reached
whereby the insulation properties of the oil are reduced to a level which permits current to flow
between E and 4. This condition should then produce an electrical pulse which will switch on the
failure light. The electronic relay should ensure the light stays on independent of conditions in the oil
chamber until reset button P1 is pressed. This is a necessary feature .otherwise the light could be
switched on and off as water settles/mixes in the chamber.

In order to avoid getting a false reading on the indicator light at the instant the power is switched-on,
we recommend a time delay D1 be incorporated in the indicator light circuit.

Q-Pulse Id TMS619 ’ Active 29/01/2014 Page 15 of 70
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d Dat:

NOTES:

If P1 is pressed when the motor is-stopped and the light goes out, it indicates only a small amount of
water is present in the chamber and has probably settled to the bottom, however if the light stays on
the water quantity is significant-and the-pump should -be attended to as soon as possible.

Reset button P2 is. purely to check if-the system is operative and should illuminate the indicator light if
everything is in order.

WARNING:

This moisture detection system normally operates on an open-circuit and -requires’ closure “of the
circuit to indicate a failure of the seal system: as a consequence. it is NOT A "FAIL-SAFE SYSTEM.

.Should one of the connections become loose or a cable is broken thé system would still be an open -

circuit indicating no water was present in the oil chamber when the opposite could be the case.

Q-Pulse Id TMS619 Active 29/01/2014 Page 16 of 70
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1.7.2 CONNECTION TABULATION

‘Each cable set provides three or six.power leads -per speed, one earth lead and additional leads for
temperature protection and seal failure circuits.

To connect the motors to the power supply it is not necessary to open the motor. This should be
avoided in order to retain the original factory-hermetic seal. If the sealing of the motor cover'is .
disturbed, tightness tests must be performed as-per Section 2.4 in this manual.

Power and control leads are marked according to the following table:

@

m s
B 5 N £
& g £ s ¢ &8
s S @ 8 °oT °Y 2o
— — 9 (o] S £ 3 Qc.) £ Y
| 8 83 £ o E S 2¥
E E E 8 R o) 8 < E rofltst pd
MOTORTYPE 2 28 E >3 €380
up to 4 kW 1 3+C Y uvw Uuvw
direct start
over 4 kW -1 €+C A uvw Ut V1 W1
star/delta start ZXY W2 U2 v2
NOTES:
a) C = control leads and earth.
for normal motors: *
temperature protection circuit 1to2
seal failure circuit {optional) . - Eto4
earth ‘ ' E (yellow-green)
for EEx (explosion proof) motors,
with two-level temperature
protection circuits; *
lowest temperature (warning) " 1t03
highest temperature (shutdown) , ito2
seal failure circuit (optional) see note
' earth ’ E (yellow-green)

NOTE: on EEx, seal failure circuit will always
be in a separate cable originating near
bottom of motor. Cable set code (S01-10)
for 10 m cable length.

It in doubt whether motor is normal or Ex-proof refer to page 3 and 7 of this manual.
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1.7.3 LEVEL SWITCHES

It is recommended to use an intrinsically safe circuit for the level controls, for explosion-proof
installations.

For the on and off levels, use.control systems that are appropriate for the pumped liquid.

Use a floating-ball type switch for the high-level alarm, even when there is another type used for the
pump control (this has proven to be the most fail-safe type).

The floating -ball for the alarm should-be placed at.a reasonable distance above the highest pump start
level to avoid false alarms.

1.7.4 LEVEL CONTROL

*ON" and "OFF" levels must be set in such a way as to provide sufficient sump capacity between ON - -

and OFF so that in the most unfavorable case (feed 50 % of pump output) the pump cannot be -
switched on more than 10 times per hour. Higher starting frequency -may damage the motor control
devices in the panel and will cause excessive power consumption. The followmg formula wnll -
calculate the required minimum sump capacity: :

V = 090Qp
Z
where V = sump capacity or volume, between on and off levels (in cubic meters)
Qp = pump flow (one pump), in litres/second
Z = number of starts.per hour (recommended -Z = 10, maximum)

1.7.5 REQUIRED SUBMERGENCE

Hidrostal submersible.motors .are.rated.to operate .continuously at maximum output kW, when fully
submerged in liquid of 40°. C or.less (if:pump- design or.other installation conditions require the motor
to operate without full submergence for long periods of time, a Hidrosta!l *IMMERSIBLE" motor - - with
self-contained cooling - - is a better-choice). However, with.a Hidrostal "SUBMERSIBLE® motor, it is

* permissible to place the shut off level below the top of the motor - - to reduce sump depth and

associated construction costs - - if the following points are considered:

1) The exact time that a submersible pump will run without being submerged in cooling liquid - -
before the temperature control circuit trips out - - is very difficult to predict (factors include ambient
air and liquid temperatures, how much the particular impeller loads the motor, and even where on
the pump-curve the pump is operating). However, the following times are approximate maximum
run times for a fully -loaded motor previously running fully submerged in 15" C liquid, and suddenly
running in 40" C air:

Motor size Y: 5 minutes dry run time
Motor size Z: 7 minutes dry run time

Therefore, the sump should be designed to ensure the pumps will not run dry longer than above,
under normal conditions.

(If - - as is typical - - the motor is not fully loaded by the pump impeller, the actual dry-run times
may be somewhat longer.)

C

1
-
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2) Under unusual conditions, where the motor does run in air for a longer time (for example where
“sump inflow exactly matches pump discharge), the motor will be shutoff by its temperature control
circuit with absolutely no harm to the motor. The most important-part of sizing the sump, is to
ensure there is sufficient volume to contain the incoming liquid during the time that the pump
takes to cool down-enough to re-start. Approximate cooling down times for various ‘size motors
are as follows (assuming typical sewage conditions: maximum liquid temperature of 15° C):

Motor size Y: 3 minutes to re-start
Motor size Z: 4 minutes to re-start

1.8 FLUSHING WATER 'CONNECTION

Pumps are supplied with a flushing water connection
(service connection “F°, Fig. 6). :

For normal sewage application this connection is not used.

However, in special cases when pumping high concentra-
tions of solids with a tendency to dehydration or sedementa-
tion, such as high concentrations of sludge or mud, there
should be a connection to cleaning water. This connection
will conduct cleaning water between the impeller and the
lower mechanical seal -(515), providing periodic removal

of accumulated solids. -

Flushing water must be pressure-regulated .between 7 and

* 14 psi (1/2 to 1 bar) above pump discharge pressure.

Typically, water is controlled by a solenoid valve on a time -
clock. Adequate duration of each flushing is 60 seconds:
frequently of flushing must be established for each different
installation, starting with once per.day.

The quantity of flushing water varies-according to pumpsize
and application: in most cases, flowrates of 6-8 Vmin. will be
sufficient.

Alternatively or even in addition to the above function, connection “F* may be used to manually bleed
the air from the casing -prior to start-up, as-per Section 1.5.1d, if there is no other place for air to escape

through the discharge piping.

e

R 3Yi
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1.9 OPERATING TROUBLES

1.9.1 POSSIBLE REASONS

| File: Q_SUBM

head after start up
Motor does not starn

Flow not sufficient
Reduction of flow or

Head not sufficient
Motor overload

No flow
Vibrations

RPM too low

>
>

RPM too high

Air entrance into suction line (flanges not tight)

Discharge line clogged / Valve closed

Air or gas in pumped liquid

TDH too high

XXX ]|X

Suction head too high

. Not sufficient suction head on hot liquids

o

Insufficient submergence of suction

x

x

=
><><><><><v><.><._><

-
o

Sludge concentration higher than assumed

>
x
>

. Specific weight of medium higher than assuméd

-
-

-
n

Impeller or suction line clogged

R
w

. Wrong direction of rotation

_..
a

Impeller clearances. too high

_‘,
o

Damaged impelier

x| x|>|x|
>

-t
o

Thermal overloads tripped; control switch off

. Motor damage

-
®

Low voltage

Y
[{e]

. Humidity switch tripped

>
x
x
XX X| X

. Attachments loose

N
(]

N
-

. Coolant loss

N
™

Bearings worn out

N
[

. Impeller out of balance

N
H

. On-level switch not overtlowed, or damaged

-\-‘A OIN|O|lO AW -

n
(4

Impeller too small

. Impeller dragging against suction cover

. Thick sludge and tight impeller clearance

N
o]

. Air or gas on impeller backside

N
[{e]

. Pump is not vented
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2. MAINTENANCE AND SERVICE

2.1 GENERAL

Before doing any work on the pump unit, switch off main isolator switch (making sure that it.cannot be
switched -back on) or remove fuses from panel.

The following checks in Section 2.2.can be done in the field. When a repair is indicated as a result of
these checks, send the pump unit to your nearest authorized Hidrostal service ‘station.

-CAUTION:

When disconnecting the power cable at the.control panel, take care that the cable ends CANNOT
come in contact with water. Replace the plastic-cable-end originally shipped with the pump - - (orif
these are no longer available, wrap the cable ends inside a plastic bag, and seal with tape) for water-

tightness during handling and shipping.

2.1.1 COOLING TYPES

HIDROSTAL submersible motors must be
operated submerged in the liquid for
continuous duty.

(Second digit of motor code gives the
cooling type, see Section 1.4)

SUBMERSIBLE COOLING - Code *N*

This type (Fig. 7) transfers motor heat directly

through the stator housing to the surrounding

ambient liquid.

KEY FOR SYMBOLS ON FIG. 7:

MOT = Stator housing plug
olL = Oil drain plug
F = Flushing connection

(see Section 1.8)

Opening "0i1" ;

i —

-

Opening Mot

__Opening “F* (3/4")

Fig. 7

N
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2.2 FIELD TESTS
2.2.1 VISUAL CHECKS AFTER PULLING PUMP UNIT FROM SUMP

a) Check-pump and motor for possible mechanical damage. Paying particular attention to the cable.

b) If pump volume or pressure are not acceptable, check -factory-set impeller clearance, according

to Section 3.1.

c) Check overload relay, contactors;:fuses-and time relays (if any) for correct setting.

d) Check correct function and condition of level control.

e) Check insulation resistance of motor windings and cables with a high-voltage ohm-meter.
("megger"). This initial test should be made from the point where the cables attach to the motor
starter. Check from each winding lead to the other two winding.leads and to the ground lead.

INSULATION CHART

| oHM vaLuE

CONDITION OF MOTOR AND CABLES MEGOHM VALUE
A new motor. 2'000'000 (or more) 2

A used motor which can ba re-installed in the well. 1'000'000 (or mors) 1
MOTOR IN PIT. Ohm readings are for cable plus motor. 500000 - 1°000°000 05 -1.0
A motor in the pit In reasonable good condition.

A motor which may have been damaged by lightning or with damaged )

leads. Do not pull the pump for this reason. .20'000 - 500000 0.02 - 0.5
A motor which definitely has wet or damaged cable or windings. The -

pump should be pulled soon and repalirs made to the cable or the 10000 - 20000 0.01 - 0.02
motor dried and replaced. The motor will not fail for:this.reason. »+ . -

alone, but it will probably not operate for.long. .

A motor which has failed or with completely destroyed cable insulation.

The pump must be pulled and the cable repaired or the motor replaced. Less than 10'000 0 - 001
The motor will probably not operate for long.

A motor which has failed or with completely destroyed cable insulation.

The pump must be pulled and the cable repaired or the motor replaced. 0 0

The motor will not run In this condition.

Any reading less than 1.0 Megohm could indicate failure of cable or winding insulation (See “Insulation
chart”). If failure is indicated, remove pump with cable and proceed to Section 2.4 of this manual for

further tests.

C
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2.2.2 STATOR HOUSING TEST

This test consists of a-check on the condition of the upper mechanical seal and/or stator housing
"0"-rings.

Stand pump vertically on its suction flange. Remove plug "MOT"<{see Fig. 7, 8 or 9) with copper washer
(536) from stator housing so that any liquid can run out. Do the following repairs according to what
comes out of the stator housings:

‘General overhaul with ‘change of bearings and seals
*General overhaul with-change of bearings and seals

WATER »
MIXTURE WATER/OIL

roon

-OlL Change upper mechanical seal, part(516)
NO LIQUID-(DRY) Stator housing is OK. No defect.
CAUTION:

It is critical to ensure that this piug is completely watertight. Sealing surfaces must be clean and smooth
before assembly. Heat new copper ring to dull red and immediately quench in water to soften copper
ring for best seal. All copper rings supplied as new spare parts by Hidrostal are pre-softened.

2.2.3 OIL CHECKING ON SUBMERSIBLE MOTORS

This is a check on the condition of the lower mechanical seal. For pump units supplied with a moisture
probe, total failure of the lower seal will be indicated by activation of the resistance relay. However, even
with this circuit, a slow failure can be detected earlier by the following oil check.

For pump units without the conductivity probe circuit, the -following check is the only way to determine
condition of the lower seal.

Oil checking must be done after the first.1°000 hours of operation and once a year thereafter.

-Pulse Id TMS619 Active 29/01/2014 Page 23 of 70




Barramul StreetBalmoral SPS SPO05 Q-Type Submersible Pumps OM Manual

FOR SUBMERSIBLE PUMPS

- y SERVICE MANUAL FOR INSTALLATION ANDOP—‘ERATION
#dmsh/

.Dat: 12.07.93 INo: 92-TU 4412723 ¢ File: Q_SUBM

Immediately before checking, run the pump for a few minutes to distribute any impurities throughout
the oil. Raise the pump out of the sump and clean it with a water hose. Perform the “following:

Level check
‘Stand pump with shaft vertical, and remove

plug marked “oil". Coolant level should be
close to level of plug "oil".

If coolant is far below this level, the lower
mechanical seal may have leaked and.may
require replacement. Proceed to

Section 3.1.4 and 3.2.1 of this manual. If-oil
level is ‘only a small amount below these
levels, proceed with oil quality test described \

below and, if oil is clean top-up with new oil t‘%ﬁ Foll

and re-check in 200-500 hours. See Fig. 10 : .

for levels and actions. “‘N&i_—_m\ Oll;;é;er;sal; 011
Oil condition check : T . o) .
Lay pump down horizontally with plug "oil" . “"u—/ )

(536) upwards. Remove- plug “oil". Insert a . Checked

tube or rubber hose, place a finger over top vertically

of tube and remove it with a small sample.
‘Deposit sample in a glass and repeat.this A
procedure until a sufficient quality has been : Fig. 10
collected for observation. Evaluation will )

show one of three conditions:

Opening “0i1"

‘..

a) Mt ol is clear there are no problems with the lower seal. Fill il back in again to level of plug with
pump vertical, and close opening "oil" with plug and a new. copper seal. The copper sealing
washer must be softened as follows: heat to dull red and quench immediately in cold water.
Note: all copper.:seals.supplied:by:Hidrostal are:presoftened.

b) If there is just a little water in‘the-oil but-the oil‘is clean, repair of the pump is not necessary. The oil
is re-usable after the water has been separated from the oil. Remove all oil as per Section 2.2.3.1
in this manual, and separate water from oil.

Pour back the clean oil into the mechanical seal housing to level of plug with pump vertical and
close opening with plug "Oil" with copper seal-(536), softened as in point (a), above. However,
check ail quality again after"500 hours of operation.

With a new mechanical seal (515} it is possible that during the run-in period -a small amount of
water could enter into the oil chamber. Thus, if at the first check after start -up a small quantity of
water is detected, it can be neglected.

Oil with a small amount of water will be milky in appearance, but will still be of very low viscosity,
that is, it will still run much more freely than motor oil, almost as thin as kerosene.

¢) If too much water has entered the oil, the viscosity will be much higher, then oil will be as thick as
motor oil or even thicker. In this case, or when sludge or sewage smell are detected in the oil, the
lower mechanical seal (515) must be repaired or replaced as per Section 3.1.4 and 3.2.1 in this
manual.

For oil removal as indicated in (b) above or for oil removal prior to a major repair, refer to
Section 2.2.3.1.
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Replace oil with new oil only if strongly contaminated, otherwise -separate water from oil and re-use oijl.
Required oil must-be extremely low viscosity. “Factory uses the following oil:

Specific gravity at 20° C 0:812 g/ml » .
Viscosity at-20" C 6.75 mm2s-(cst) -
- Viscosity at 40" C 352 mm2s (cst)
Solidification point -38:0° C 4
Flash point 132.0° C - ‘
Burning point 142.0° C
Evaporation energy 251.0 kJ/kg
Solubility in water none

Other recommended oils:

Shell Pella A or S5585, Gulf mineral seal oil 896 or others with equal specification as above: The
specified low viscosity is very important for proper cooling.

2.2.3.1 OIL CHANGE

Remove plug “oil" (536) and drain oil chamber housing (504) completely, by turning the pump around
slowly until plug "oil" is upside down (see Fig. 12). On motor sizes 3. 4 and 5 there may be another plug
directly below the “oil" plug on the backplate (507) close to the flange that attaches the pump casing to
the motor; opening this plug will help remove the last bit of oil (see "Fig. 12).

]

When the oil chamber housing is completly .empty stand pump vertically or on suction flange and refill |
with separated oil or new oil of correct specification. The correct level is reached when the oil is at the |
bottom of plug "oil" with motor vertical.

i

Re-install plug "oil* with copper ring. A
Note: Whenever installing new copper.ring, first heat dull red and quench to soften.

Plug "0i1" (s36)

%!
[
0Q

12

' f
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2.3 LUBRICATION

Hidrostal motors use bearings which are grease lubricated. For re-lubrication, grease is handpacked

.into the bearings when the motor is disassembled during a major overhaul. Sufficient grease is

provided initially and-at each overhaul to allow for ‘the number of operating hours -between overhauls
specified in the "Overhaul Chart’, Figure 14. We suggest the overhaul should be done by an
authorized Hidrostal -service center.

-CAUTION:
. The overhaul of Ex-Motors ‘must be: done infactory or in.an authorized Hidrostal service center,

otherwise the Ex-certification will be invalidated.

No other lubrication service is required between overhauls for these motors.

‘For regreasing we recommend:

STABURAGS NBU 8 EP by Kluber-Lubrication.
This grease is of a mineral oil base containing-a barium complex as thickener.

Typical characteristics:

Colour beige
Apparent dynamic visco. (approx.) " '6000 mPas
Operating temperature range -30..150 ‘C
l Max. temperature (short time) - 170 °C
Consistency class (NLGI) 2
Penetration DIN ISO 2137 (0.1 mm) 280
l Dropping point DIN 1SO 2176 _ > 220 “C
Corrosion protection DIN 51802 0
RPM-parameter {n x d m) 5x 108
l@-Pu|se Id TMS619 Active 29/01/2014 Page 26 of 70
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2.4 MOTOR -CABLES

Note:
Whenever opening motor housing, it is imperative that all 0-rings have to be replaced with new items
supplied from HIDROSTAL. In particular, we have found that 0-rings glued-up from bulk stock are

totally unsatisfactory for this critical application; the glued joint will inevitably leak water into the motor
after a few weeks.

If "megger” tests conducted through the cables in the field per Section -2.2.1 showed insufficient
insulation resistance; and.if humidity.relay. has .not-tripped (continuity exists between lead 1 and 2), it
can be assumed that the.insulation failure is in the cable rather than in the stator. Remove fasteners
(509) and carefully lift off cable cover.

Cut the leads between cable and winding and now make a separate "megger” test on cable and

-winding. If windings are at fault, send the entire motor to the nearest authorized Hidrostal service

station. If cable is at fault, a new cable set can be installed.

2.4.1 RE-CONNECTION OF CABLE

Place a new 0-ring (525) into position around the seal face on -cover-(500). Cables should be re-
connected to the winding leads, using new insulated splices. Take care that this insulation is rated for
110" C.

2.4.2 TEST FOR LEAKS

Before putting the pump back into operation after -opening of the motor (as when changing cables), a
test for leaks in the motor should be carried out as follows:

Connect source of dry air (from air compressor or bicycle hand pump) to opening left by removal of
plug “Mot." (Fig. 7). Air pressure should be a maximum of 0.5 bar (7 psi). Motor should then be totally
submerged in a test tank.

CAUTION:

Do not Immerse loose end of cables.

If any -continuously escaping bubbles are detected, motor cover is not water-tight. The preceding
procedure for cable installation should be repeated to eliminate leaks.

-

f
-Pulse Id TMS619 Active 29/01/2014 Page 27 of 70




-— -

Barramul StreetBalmoral SPS SPO05 Q-Type Submersible Pumps OM Manual

Jidrasta/

SERVICE MANUAL FOR INSTALLATION AND OPERATION

+OR SUBMERSIBLE -PUMPS

|

'Y

*

‘ Dat:

12.07.93 | No: 92:TU 4412727 ¢ JFile: Q_SUBM
2.5 OVERHAUL CHART 50/60 HZ MOTORS
SUBMERSIBLE MOTORS
Motor Motor - Pump seal Impeller Hours
type -side 1 side oil bolt between
seal seal lit. size regreasing

BNZA2 25 mm 20 mm 0,7 M10 -20'000
BNZA4 25 mm 20 mm 0,7 M10 30000
BNZP2 25 mm 20 mm 0.7 M10 20000

- BNZV2 25 mm 20 mm 0.7 M10 30'000
CNZA4 25 mm 20 mm 1 M10- 30'000
CNZzZP2 25 mm 20 mm 1 M10 20'000
CNZP4 25 mm -20 mm 1 M10 30'000
CNzVv2 25 mm 20 mm 1 M10 -20°000
CNZV4 25 mm 20 mm 1 M10 30'000
CNYA2 1172° 11/8° 1 ‘M12 20'000
CNYP2 11/2° 11/8° 1 M12 20000
CNYV2 11/2° 11/8° 1 M12 30000
CNYW2 11/2° 11/8" 1 M12 30'000
CNYV4 117/2° 11/8". 1 M12 35'000
CTYA2 25 mm 20 mm. 1 M10 20000
CTYP2 25 mm 20 mm 1 M10 20'000
DNYA4 11/2° 11/8° 1 M12 30'000
DNYA6 112° 11/8° 1 M12 35000
DNYP2 112" 11/8" 1 M12 20'000
DNYP4 112" 11/8° 1 M12 30'000
DNYP6 1172° 11/8° 1 M12 35'000
DNYV2 11/2° 11/8" 1 M12 20'000
DNYV4 112" 11/8° 1 M12 35’000
ENYAS 11/2¢ 11/8" 1 M12 35000
ENYPs 11/2° 11/8° 1 M12 35'000
ENYPS8 11/2° 11/8° 1 Mi12 35'000
ENYV4 112" 11/8" 1 M12 35000
ENYVE 11/2° 11/8" 1 M12 35'000
ENYVS 11/2° 11/8 1 M12 35'000
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3. MAINTENANCE OF HYDRAULIC PARTS
3.1 IMPELLER CLEARANCE ADJUSTMENT “FOR WEAR

After some time of operation, the impeller and ‘suction cover <(or liner) may have worn, increasing the
impeller gap. The impeller gap should be checked and readjusted whenever a significant decrease
in pump performance is noticed, or at least once every year-(until a history is developed at each
different application to indicate how often adjustment will be required).

Excessive clearance is not. desirable: especially in-the smaller pump sizes, as a greater percentage -of
total flow can thus re-Circulate’causing a drop in performance. Conversely, less clearance than the

minimum listed can overload the motor and/or.cause vibration due to too a'great friction between the
impeller and the suction cover. o )

When pumping thick sludges or viscous material, larger clearances may be necessary to avoid
friction; larger clearances may actually increase flow capability. Therefore, for thick sludges and high
consistency materials, double the clearances in ‘Figure 14 should be used.

Some pumps are easily adjusted by means of a movable liner (421);its 'position is régulated by three
external regulator nuts (422) found on-the suction casing-{416), volute or casing (400). These pumps
are designated "regulable®, and include the letter "R" in the pump -code on the nameplate.

Other pumps have a one-piece suction cover (402) (or in pumps C080, D100 a fixed liner (421));

these pumps are adjusted by changing the thickness of the shims (411) between the motor and the
volute casing (400). '

‘Examine your pump for presence or absence of the regulator nuts, and proceed to the
corresponding section of these adjustment instructions

3.1.1  IMPELLER CLEARANCE ADJUSTMENT OF "REGULABLE" PUMPS

Loosen and back off hex nuts (413).0n end of each regulator nut (422). Now slowly and evenly screw
in each large threaded:regulator.nut.just :until pumpshafticannot be turned (this will eliminate all
clearance between the impeller:and-the liner). :Be:sure to take the same number of turns on each
threaded regulator nut; this keeps the liner concentric to the impeller.

Note:  If impeller tip is binding, see section 3.3.6.

Now back off the threaded regulator nut exactly the number of turns specified in the last column of
Figure 14 (according to pump size). Holding each threaded regulator nut from turning, tighten the

three hex nuts (413) (this pulls liner (421) away from impeller (401) the required clearance, and also
locks the regulator nut in place). .

With a feeler gauge, check the actual clearance between impeller and liner {reaching in through the
suction of the pump). If the clearance is significantly different than clearance "C* shown in column 2 of

Figure 14, it is possible that the wear is excessive or not uniform: disassembly and inspection is
recommended.
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3.1.2 IMPELLER CLEARANCE ADJUSTMENT FOR NON-"REGULABLE" PUMPS

Adjustment is accomplished by moving the motor inward toward the volute casing. For the following
steps it has proven easiest that the casing-suction cover assembly be placed with the suction flange flat

on the floor or workbench, and the motor-impeller assembly be -removed or lowered into place from
above by a-suitable hoist.

Loosen all fasteners -(419) between motor and volute casing. Remove shims or shim wire.

To estimate correct shim'thickness; lower.motor into casing just until impeller cannot be turned.
Measure gap between motor. and volute. casing at several-places around motor flange and take
average. Now add the distance "B shown in column 3 of Figure 14 to the average gap measured:; this

will be approximate shim thickness required to obtain correct clearance *C" 'shown in column 2 of - .
Figure 14,

Note:  If impeller tjp is binding, see section 3.3.6.

Loosen fasteners (419), and place shims of calculated thickness between motor and voiute casing.
(Shims may be washers of uniform thickness , or U-shaped shimstock - these must be placed under
each fastener (419). Thin shims may be a single piece of steel wire - diameter equal to calculated
thickness - wrapped all the way around motor, under the studs (419); ends can be bent outward
around last studs (419), to avoid overlapping. :

Tighten fasteners (419) again, and with a feeler gauge, check the actual clearance between impeller
and liner (reaching in through the suction of the pump). If the clearance is significantly different than “C*

shown in column 2 of Figure 14, it is possible that the wear is excessive or not uniform: disassembly
and inspection is recommended.

If this adjustment procedure does not restore original pump performance, disassemble hydraulic end

) per following section to examine for uneven or excessive wear on impeller or suction coverfliner, and
replace worn parts as necessary.

B
&Cﬁcom-:
: CLEARANCE \
Clearance
~ STUDS (4
SHIM (411) (419)
Pump *C" mm 8" mm

code

BOBQ/B0O65 0.2 02-1.0

€080 0.3 0.2-1.0

D0O3Qv/D080 0.3 02-12

D04QyD100 03 [ 02-12

IMPELLER 4

E03Q 0.4 02-15 TIP CLEARANCE

EOEQ/E05Q/ 1 TO 2 mm
| E125 0.4 02-15 IHPEE
| £08Q/E200 0.4 02-15

Fig. 14

Note: Clearance “C" should be checked along entire impeller edge, and again after rotating
impeller 1/4, 1/2 and 3/4 turns.
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3.2 DISASSEMBLY -OF HYDRAULIC PARTS
3.2.1 DISASSEMBLY FOR INSPECTION

‘For the following steps the casing-suction cover assembly should be -placed with the ‘suction flange flat

on the floor or workbench, and the motor-impeller assembly removed or lowered into place from above

by a suitable hoist.

The rotating assembly including impeller and motor can be lifted from the pump casing after removing
nuts (419) around the motor flange.-Areas 10:be:examined for wear will be the impeller surface
(especially the edges).and. the conical-machined-surface. in the liner or suction-cover. Uniform wear on
any of these surfaces can, up to a-point,-be compensated for by re-shimming or adjusting according to
Section 3.1. of this manual. However, excessive or uneven wear will require replacement of the worn
parts. -

3.2.2 REMOVAL OF IMPELLER

Hold the impeller.(401) from turning by hand, or by a strap wrench, or by locking pliers clamped to the
impeller. Inset a hexagonal key wrench -(allen-head wrench) into the impeller bolt (415) and with a
hammer, tap the wrench counterclockwise to loosen the -bolt.

FACTORY FITTED IMPELLER BOLTS
SIZE HEXAGON | TORQUE
N-M
M8 6 77
wo | s | s .
Mi2 | 10 61,3
M16 14 147,1

Note: If torque wrench not available, correct tightness can be abprocimated by hitting long end of
standard “L"-shaped allen-wrench with several sharp hammer blows.
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3.2.3

a) For C080/D100

These pumps have a non-adjustable liner-(421) held in a fixed position inside a one-piece volute

REMOVAL OF LINER OR SUCTION COVER

casing. This liner can be pressed out of the casing. See-“Figure 15.

T =

m__/ﬁ fe —
il ;
[¥1}
n N
7/
C080/D100

FIGURE 15:

b) For all other pumps without "regulable” reature

These pumps have a one-piece suction cover-(402) which is’ bolted to the volute casing (400) by studs
and nuts (417). Adjustment of clearance is by shims (411) between the volute -casing and the motor.
Note that on certain models there may be a spacer ring (414) between mating surfaces of the suction

e-conical surface, the suction cover

cover and the volute..casing.:When:thereris .excessiveiwear on th

(402) should be replaced..See Figure 16. ..

419 '
424~ ) Em
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413 A '

€00 —|

402
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FIGURE l6a: E05Q/E08Q
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FIGURE 16b:
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c) For all other pumps with “regulable” feature

These pumps have an externally-adjustable liner (421), held in place by a suction .casing (416) which
is bolted to the volute casing (400) by studs and nuts (417). This construction can be recognized by

- the presence of three large regulator nuts-(422) threaded into the suction casing just behind the

suction flange.

If the conical surface is worn, only the liner need-be replaced. The liner can be removed while the
volute casing and suction .casing remain .attached to the piping, if desired. Alternately, the suction

casing may be removed from: the:volute: casing:by removing nuts (417), if more convenient.

To remove liner, completely remove small nuts-(413)-on end of regulator nuts (422), then push. the

three studs through the holes in the large regulator nuts. If stubborn, the large regulator nuts can be
turned -all the way into the casing to force the liner out. No attempt should be made to disassembie
the regulator studs (413) from the liner until the liner is removed from the pump: they are loctited. in
place, and must be heated with a torch to break the locktite bond. '

The wear ring (408) should not typically require disassembly; remove frorﬁ suction casing only if

- badly damaged by unusual circumstances. (It will be necessary to heat the mating surfaces with a "=~

torch to destroy the special adhesive between these two parts. Then press out suction fng with a
hydraulic press.) See "Figure 17.

24—

y— LT %

(3}

Lo0

§ : o

W ‘}q_. 4 N | ay
N N /-\\\\‘\\\ 30

. l b :“\\\‘
€22 1! N I3
w2 as
NSheet tos
FIGURE 17: EO080

Regulable.
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FIGURE 1¢: D 080 , D 100 Regulable.
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3.2.5 REMOVAL OF LOWER
MECHANICAL SEAL

a) -Eposed-spring type seal - "C"
(Figure 22)

Remove snap ring (546). Make sure the Woodruff
key groove has no shamp edges so that the rubber
parts of the seal cannot-be:damaged-as they are. "
removed. Qil the shaft for ease of disassembly.
Now the seal rotating parts can be pulled off the
shaft by hand. S

b) Rubber-boot type seal - "M" -
(Figure 23)

i .

Remove retaining ring “"A" from the .rubber boot of . ‘ l
the seal by gently prying with two dull-edged
screwdrivers on opposite sides, between the
rubber boot and the retaining ring (see Figure 24).

CAUTION: | ‘ ﬁrz

Use only dull-edged screwdrivers since sharp
edges could cut the rubber boot. Do not twist
screwdriver, as this can puncture rubber boot.
Rather, lay some convenient object onto
backplate, to act as a fulcrum for each screwdriver,
and pry ring directly up..away:from rubber: boot" - -
(see Figure 24).

—

Fig. 23 E

T T T """ &

Fig. 24
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Make sure the Woodruff key groove has no sham .edges so that the rubber parts cannot be damaged
as they are removed. Gently insert a small dull screwdriver between the shaft and the rubber boot.

By liftung and turning the screwdriver around the shaft, the lip of the rubber-boot can be lifted out of
. the shatt groove. Lubrication of the shaft and the -boot helps this disassembly. Once the boot is free of
the groove, the entire rotating part of the seal with-boot.can be -pulled off the shaft. If necessary, use
two screwdrivers deep into the seal to pry the -seal face loose. See Figure 25. .

Fig. 25

¢) Rubber-boot type seal - “U*

Pull out the removable part (A) by hand.

N\ g
i
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d) For removal of stationary seat -(all types)

Refer to figure 27. Remove static part of the mechanical seal as follows:

Unfasten nuts(534) and carefully remove back cover or mechanical seal plate (507) from motor
housing. Make sure that the static part of the seal (515) does not hit the shaft so that it is not damaged
as the back cover or the mechanical seal plate is pulled off.

Now the static part of the seal can be carefully pushed out of the chamber from the back side.
Sometimes an old seal can-be:repolished-or repaired. by HIDROSTAL. Consult nearest service center

for this service. When' sendinga 'seal" for ‘inspection ‘or repair, it is important to thoroughly -protect the
seal faces to prevent damage during transportation.

!' E ;18
g
‘ I 3%
. T
" . - 97
i S
sa7 - i
< 0 $313
“sus
5% : 58
Motor size 2 Motor size Y
Fig. 27 a _’ Fig. 27 b

3.2.6 UPPER MECHANICAL SEAL (516)

Itis IMPORTANT. to note that:removal of this:seal should:not be attempted in the field. If leakage of this
seal has been detected fromthe stator housing test as described in Section 2.2.2, the entire motor
should be sent to the nearest authorized HIDROSTAL service center for a complete inspection.

3.3 RE-ASSEMBLY OF SEAL CHAMBER AND HYDRAULIC PARTS

Cleanliness is of utmost importance for this assembly work. All parts must be washed in solvent prior to
assembly. Pay particular attention that all machined mating surfaces are clean and are free from burrs.
All grooves and landings for "0"-rings and other static seals must be cleaned of all sealants and
inspected for nicks or scratches. All threads must be clean especially those in holes for studs. All “0"-
rings MUST be replaced with new ones and they should be lubricated with light oil prior to assembly.

WARNING:

For "0"-rings in the motor (that is, "0"-rings with 500 series numbers), never use *0°-rings glued from
"0%-ring stock. Qur experience is that this glue joint will inevitably leak. Glued *0"-rings may be used in
the hydraulic end (that is "0"-rings with 400 series numbers) if a slight leakage from the pump is not a
problem.
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3.3.1 REPLACEMENT OF LOWER MECHANICAL SEAL
a) Replacement of stationary seat (all types)

Place a new *0"-ring on the oil chamber.casing (504). Carelully assemble back cover or mechanical
seal plate (507) to the oil chamber casing and fasten with fastening set (534). :

Lubricate with oil the rubber circumference of .the static mechanical seal part and carefully press all the
way into its seat in.the.back:.cover:or-mechanical. seal plate (507). The ring must fit tightly in place.
Protect the seal face during :this: operation. ‘Examine gap between shaft and inner -diameter of seal
face; when face is correctly installed, gap will be uniform all the way around. C

WARNING:

The seal face is very ‘brittle, and can easily snap unless -pressure is uniform during installation. We
suggest pushing in with special too! (Figure -28).

MATERIAL: PVC (OR STEEL) PIPE

. ,, :/
@ . Lo, g 2l >
R~ A~
| i 1 Q "
x| g
y - 6
Q‘IM-ENSIONS IN MM
Fig.. 28
Motor size oR ¢S 6T | oU | ¢ Vi w X Bolt size
Y | 40+r1]|20410 | 45411 | 14 1 s0 65 5 M12

b) Replacement of exposed-spring type seal - “C"

Remove spring and spring retaining ring of mechanical seal. Seal surfaces must be absolutely clean
(Make sure there is not even a speck or dust on the surfaces). Place a few drops of light oil on the
rotating (carbon) face of the mechanical seal, then lubricate inner bore of rubber part of the seal with oil
and put a small amount of oit onto shaft. Install rotating face (with its rubber part) over shaft, and press
gently down length of exposed shaft until carbon face touches stationary face. It may help to use a
small wood “pusher”, or better, a plastic pipe mandrel only slightly larger than shaft diameter, to push
directly on the rubber part of the seal to slide it along the shaft (suitable dimensions for such a mandrel
are shown in Figure 28). Be sure rubber part sits uniformly on shaft, and has NOT roiled out from
under the metal part of the seal. Put on seal spring, and spring retaining ring.

Install snap ring (546) and turn shaft by hand to check for free running.

- .
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c) Replacement _o! rubber-bellows type seal - "M"

Lubricate with oil the rotating part of the mechanical seal, put the retaining ring "A" on the rubber boot
with rounded edge towards the rubber boot .(see ‘Figure 29). Push the whole assembly by hand over
the shaft as far as possible. Mount the special tool over the shaft tip {see -Figure 30), and compress the
mechanical seal until the lip of the rubber-boot is engaged in the 'shaft groove. Remove special tool.

Turn the shaft by hand and watch that the retaining ring turns perfectly in line with the rubber boot and

. that it is not cocked. Then try to pull the rubber-boot off shaft-by hand to make sure that the lip has

reliably engaged in the shaft groove. -

N ey N
N L\
N N
N _ N
N . N

A N :
\ N
N N
o, T N
",

s®
|
Fig. 30

3.3.2 TIGHTNESS TEST 'FOR LOWER MECHANICAL SEAL (All Types)

Remove plug "Oil" (536). This test assumes that oil has been previously drained from the motor.
Connect dry compressed air source such as bicycle tyre pump to the opening. Use a pressure
reducing valve and relief valve set to 0.5 bar (7 psi).

WARNING: : : :

Make sure that the pressure never.exceeds 1 bar. This could displace the seal. Do not immerse end of
cable. Immerse the motor into a test tank full of water and watch for continuously escaping bubbles.
This would indicate leakage past the seal or associated "0"-ring. Correct failure if leakage has been

found. After finishing tightness test remove pressure connection hose and fill with oil according to
Section 2.2.3.1 or 2.2.3.2. ’
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2)

3)

a)

1)

b).

3.3.4 ASSEMBLY OF IMPELLER

‘Before fitting a new impeller-(or a new impeller bolt), the length of the impeller bolt should-be checked
as follows: -

Place impeller onto shaft taper and using a thin rod measure distance from end of-shaft to the step
in the impeller bolt-hole. Remove impeller.

Now measure impeller bolt length, from tip to underside of head, and subtact 1 1/4 times the bolt
diameter. If remaining distance is shorter than 1) above, a longer impeller bolt is needed, to
ensure adequate.engagement:of:threads.

Now screw impeller bolt into shaft.end as far-as it will go without excessive force, and measure
distance from shaft end to underside of bolt head. If this distance is longer than 1) above the boit
must be shortened (to ensure that the bolt pulls the impeller tight against the impeller flange before
the bolt "bottoms out™ in the shaft threads). If the impeller bolt must be shortened a significant

amount, check if the threads on the bolt also must be re-cut to permit the required assembled
length.

Note:

Coat shaft taper with a light oil ONLY (do NOT use grease or anti-size compound here), then install
impeller directly onto shaft.

Coat the ‘impeller bolt with grease or anti-size compound. Install and tighten to following torque:
For Hi-chrome steel bolt-{used with cast iron impeller) see 3.2.2.
Note:

If torque wrench not available, correct tightness can be approximated by h}tting long end of standard -
-shaped allen wrench with several sharp hammer blows. :

3.3.5 REPLACEMENT OF LINER OR SUCTION COVER

For C080/D100 (see Figure. 15)

Carefully position-Iiner:(421):cinto:’-one.-piece:‘casing:(400): tap into place with lead hammer, or use
hydraulic press (No 0-rings are used between liner and casing). :

For all other pumps without "regulable” feature (see ‘Figure 16)

Place spacer ring (414) over spigot of suction cover (402), then grease and install 0-ring (406) into
groove on suction cover. :

Install suction cover into down side of the casing. CAUTION: since both sides of the volute casing are
machined identically in some models, it is potentially possible to assemble the pump with the volute
casing backwards. Pay particular attention to correct assembly.

Fasten suction cover to casing with fastening set (417).
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¢) For all other pumps with "regulablef' feature (see-Figure 17, 18, 19)
Install three regulation screws (413) into liner, using loctite *stud-mount".

Thoroughly grease 0-ring (430) and install into grove in suction casing~(416) or-casing (400, C080/
D100) - - this groove is nearly hidden by the wear ring in some pump models.

If wear ring (408) was removed, glue it firmly back into place with loctite activator type "T* followed by
loctite glue "307"; tap wear ring into-suction.casing with a lead hammer, until wear ring is flush with
flange surface.

Grease and install-0-ring (406)-onto.large end :of liner..

Coat the external threaded portion of large regulator nuts (422) with anti-size compound, and install
these into the suction casing+(416) or pump casing (400, C080/0100) - - hex-side toward the outside
(toward the suction flange). Screw these into the casing.until they are.flush with the inside of the
casing.

Now place liner into suction casing or pump -casing, engaging the three studs into the holes through
the three regulator nuts. (Note: the three studs are not spaced evenly around the liner, so there is only
one orientation of the liner where the studs will-correctly fit through the regulator nuts)

Now .grease 0-ring (431) and install in groove on edge of suction casing (Note: this 0-ring is not used
on some models).

Install suction casing into volute casing opening, on side of the volute .casing where the cast-in arrow
points counter-clockwise. CAUTION: since both sides of the volute casing are machined identically in

~some models, it is potentially possible to assemble the pump with the volute casing backwards.. Pay

particular attention to the arrow direction as described above.

Fasten suction casing to volute casing with fastening set (417).

3.3.6 © FINAL ASSEMBLY

Note:

Whenever a new impeller is: fitted;: without-also:replacing:the liner or suction cover at the same time,
the following clearance check must be done: install impeller-motor assembly into volute casing
assembly. If the tip of the impeller touches the wear ring -(408) or the lip in the liner-(or suction cover) -
- or if there is less than 1 mm clearance between the tip and the lip when the spiral edge of the
impeller is firmly seated against the conical taper inside the liner (or suction cover), then the impeller

tip must be ground off - - parallel to the suction flange - - until 1 to 2 mm clearance is obtained. ‘See
Figure 32.
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Impeller tip clearance: 1 to 2 m

Fig. 32

If (411) is a spacer ring in lieu of shims place this ring over the spigot of the motor.-
Grease 0-ring (209) and place into groove on spigot of motor (see Figure 18).
Now install motor-impeller assembly into volute casing. Install and tighten- nuts (419) (see Figure 18).

Proceed to Section 3.1 of these instructions for correct setting of regulator nuts - - or for placement of
shims(411) - - for final adjustment of impeller clearance. '
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REPAIR

4. GENERALNOTES-ON REPAIR

4.1 Sections 5 and 6 include steps for complete disassembly and assembly of the motor, presented in the
exact order we would suggest if COMPLETE overhaul is necessary. However, diagnosis may indicate
only one area of the motor.needs rapair :.in this case, disassemble only as far as necessary tosolve the
problem. See chart " typical “repairs " for suggested steps, in the order they should be performed, for
minimum work necessary to solve certain typical‘problems.

4.2 All replacements parts must be obtained from HIDROSTAL. Failure to do this will void explosion - proof
rating as well as product warranty. : '

Inspect all parts, especially new ones. They should be free from burrs and thoroughly clean. Ensure that
threads are not damaged. Studs to be refitted must be locked in place with Loctite " Stud - mount ".

4.3 Use new O - rings, obtained from HIDROSTAL whenever the motor has been opened. Coat all O - rings
with oil ( not grease ! ) prior to installation. O - rings taken out during disassembly can in émergencies be
re - used, but they must be completely free of even tiny cuts or nicks, and should not exhibit a flattened
CTOSS - section.

NO'_I"E : NEVER use glued or vulcanized O - rings in the motor : The joint is seldom the same diameter
and resiliency as the original material, and will inevitably leak. ( At the owner's option, glued O - rings
are permissible in hydraulic end assembly if minor leakage of pumped fluid is not critical ).

4.4 The cable (518 ) and the junction box cover must be ordered as an assembly. Cables are not available
separately because the epoxy sealing to the junction box cover must be tested at the factory ( or at
authorized service centers ) to ensure hermetic and explosion - proof tightness.

4.5 For plugs with copper washer seals, use new seals if possible; always re - anneal copper washer seals
before tightening plugs. To anneal, heat copper dull red and quench ( cool ) immediately in water. Plug 552 (
for seal flushing ) does not use copper sealing washers and must be sealed with Teflon tape.

* 46 Plugs leading to the explosion - proof area ( the stator housing ) have a tamper - proof seal, consisting of

a steel half - moon piece inserted between one flat of the hex plug and the recessed bore in the housing.
This piece is tack - welded in place to ensure the explosion - proof area is not inadvertently opened while
the motor is in service. For repairs, the tack - welds should be ground off and the half - moon piece can be
removed, to provide access for a socket wrench. After repairs are complete, the half - moon piece must be
re - welded into place. Failure to do this will void explosion - proof rating.

NOTE : Not all motors manufactured by HIDROSTAL are rated " explosion - proof *. If the motor does not
include an explosion - proof label affixed to the motor, these sections of the instructions can be ignored.
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4.7

48

49

Bake out residual moisture from stator and from rotor in oven at 110°C - 120°C for 8 - 10 hours just prior
to assembly. We also strongly recommend that all castings surrounding the dry motor housing-( 501,504,
505,557 ) also be baked to remove any absorbed moisture.

Rotor and shaft must be ordered as an assembly from the factory; these parts are not available individually,

because special procedures are necessary for mounting rotor to shaft.

Follow instructions.exactly on pressure testing:each of the. motor cavities ( stator housing and seal
housing / cooling jacket ). This is your final check that you-have a completely watertight motor; all
critical O - rings, as well as all other sealing components, are checked by the pressure tests.

‘Use only dry gas for pressure tests. A welding - type pressure regulator is convenient for bottled gases.
Compressed Nitrogen is recommended; use plant air only if it has passed through a refrigerated or dessicant
dryer. One - half bar ( 7 psi ) is best test pressure. Do not exceed one bar ( 15 psi ) in any case, because at
this pressure, mechanical seals will lift. We recommend a pressure relief valve set to 25 psi in the gas system,
so that the motor is never subjected to high pressures ( potentially dangerous to personnel ) even if the
pressure regulator fails. C '

Pressurize the motor cavity, then submerge the motor. Observe for escaping bubbles with motor completely
submerged in horizontal position. Vertical submergence ( as in a barrel ) will not allow adequate viewing of
the mating surfaces to be examined.-Experience has shown that air trapped between flanges or under
fastening rings or bolts may cause unnecessary. concern during these tests: wait several minutes for trapped

air to bubble out. Typically, a bubble stream from trapped air will diminish, while a bubble stream from a
leak will continue at the same rate.

Occasionally, a small leak from between the faces of the mechanical seals can be eliminated by turning the'
shaft a few times ( allowing the seal faces to seat fully against each other ).

4.10 Seal off cable ends before shipping, as moisture could otherwise be picked up during shipment and could

migrate into the cable.

If cables have:absorbed:moisture'through nicks:and:cuts, or by accidental immersion of free end, the best
procedure is to replace them.

4.11 Refer to " mechanical seal and bearing chart * for correct bearing types and seal sizes.

Bearing substitutions should never be allowed, especially with regard to letter suffixes.

The mechanical seal in position 516 is a standard John Crane Type 21 carbon - ceramic seal. Also, in an
emergency, a standard John Crane type 21 mechanical seal ( of the inch size down ) may replace the
HIDROSTAL rubber - booted seal in position 515 - - an additional snapring ( same size as 546 will be
required to hold the John Crane Seal in place. These John Crane Seals are typically in stock at local
John Crane warehouses around the country. It should be noted, however, that the HIDROSTAL seal
will provide longer life at position 515 in abrasive service (especially sludge ), and will also eliminate

the possibility of stringy materials fouling the seal spring.

NOTE : Not all motors manufacture by HIDROSTAL are rated * explosion - proof ". If the motor does

not include an explosion - proof label affixed to the motor, these sections of the instructions can be
ignored.
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I #dfﬂ:#/ REPAIR MANUAL for Submersible and-Immersible motors
Nemm. | Ceneral Notes, applicable to sizes Y,.Z
I Dat: 16.06.93 Nr: 92-RA44S1EA3 Tile: MAN G
o
i
I MECHANICAL SEAL AND BEARING CHART
i
Poles Type Bearing ‘Seal Weight Oil amount
I MS. P.S MS PS | ke liters
513 514 516 515 E
i |
| | BNzA2 | 6005-z | 6305-2RS 25mm | 16mm 77 07
I BNZP2 6005-Z 3305A - 2RS1 25mm 20 mm 245 0.7
. 2 BNZV2 6005-Z 3305A -2RS1 25 mm 20mm | 298 0.7
I CNZP2 6005-2 3305A - 2RS1 | 25mm 20 mm 245 | 1.0
CNZ V2 ‘ 6005-2 3305A - 2RS1 25mm 20 mm 298 1.0
b CNYA2 6205-Z » 6208 - 2R . 11R" 11/8" 36.5 ‘ 1.0
I | CNYP2 | 6305-2C3 | 3208 112" 118" 435 10
CNYV2 6305-ZC3 | 7208BG 112" 11/8" 0 1.0
i I CTYA2 6205-2 3206 25mm 20mm 36.5 1.0
DNYP2 6305-ZC3.| 3208 112" 1. 1/8" : 435 1.0
I DNYV2 6305-ZC3.] 7208BG. . 112" 11/8". 50 . 1.0
I BNZA4 | 6005-Z 6305-2RS 25 mm 16 mm 2 0.7 »
| CNZA4 6005-2 6305- 2RS 25mm 20 mm 2 1.0 l
l CNZP4 | 6005-Z | 6305-2RS 25 mm 20 mm 245 1.0
I CNZV4 6005-Z 3305A-2RS1 25 mm 20mm 29.8 1.0
; 4 CNYV4 6305-ZC3 | 7208BG 112 11/8" 50 1.0
‘ I ‘DNYA4 6305-ZC3 | 6208-2R 112" 11/8" 36.5 1.0
|
| DNYP4 | 6305-2C3 | 3208 11720 118" 435 1.0
' DNYV4 6305-ZC3 | 7208-BG 112" 11/8" 0 1.0
ENYV4 6305-ZC3 | 7208-BG 112" 11/8" 50 1.0
1
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REPAIR MANUAL for Submersible and Immersible motors
‘General Notes, applicable to sizes Y,-Z

I | Dat: 16.06.93 | Nr: 92-RA4451E/4 |File: MAN_G
I MECHANICAL SEAL AND BEARING-CHART
Poles Type Bearing ] Seal Weight Oil amount
l MS PS MS PS kg liters
. 513 514 516 515 .
DNYA6 6305-ZC3 | 6208-2R 112" 118" 136.5 1.0
I DNYP6 6305-2C3 | 3208 112" 118" 43.5 1.0
6 ENYP6 6305-ZC3 | 3208 . nr* 118" 435 1.0
h ENYV6 6305-ZC3 | 7208-BG 1un" 18" 0 10
l ENYAS 6305-Z2C3] 6208-2R : A" 1178 36.5 1.0
8 ENYP8 6305-ZC3 3208 na~ 1178 43.5 1.0
l ENYV8 6305-Z2C3] 7208-BG 112" 1178 50 1.0
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REPAIR MANUAL for Submersible and Immersible motors
General Notes, applicable to sizes Y, Z

Dat: 16.06.93 | Nr: 92-RA4451E/S " ‘File: MAN G
TYPICAL REPAIRS
Replacement of cable -5.2,66
Replacement of lower seal -5.1a,b.,6.10a,b.,6.11 (seealso3.2.5,3.3.1 Instruction manual )

Replacement of lower and
upper seals

Regreasing of bearings
(NOTE: replacement of
bearings is recommended
- especially in smaller
motors, where cost of new
bearing is minor. )

Rewind of stator

- recommend COMPLETE disassembly and cleaning, baking of stator

and rotor, regreasing or replacement of bearings, and-complete re -
assemly

-5l1a,b.,53,54,56,57,62,63,64,65,68,69,6.10a.,b.
6.11,6.12,6.13, 6.14 ( not necessary to disassemble upper motor
cover ( 501 ) from stator housing ; not necessary to disconnect cable
connnections ) . )

-52,53,54,55,61,65,66,6.7,69 ( not necessary to disassemble
hydraulic end, seals of any part of shaft / bearing assembly - - unless
bearings are contamined, then complete disassembly is required ).
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.l/ Sh / REPAIR MANUAL for Submersible and Immersible motors
I ﬂ . Disassembly and Assembly of motor size CY

16:06.93 | Nr: 92-RA4448EN . |Fle:  MAN_CNY

'Q =
1.
. S.1

52

53
l 54
' ‘ 5.5

COMPLETE DISASSEMBLY STEPS, MOTOR SIZE CNY..

Remove hydraulic parts per instruction manual Section 3.2.1.
Now remove plug " oil " ( 536 ) and drain out oil per Section 2.2.3.1.

Remove lower seal rotating part per Section 3.2.5., but do not remove seal chamber ( 507 ) at this time, as it is
a convenient and stable base to support the motor for further disassembly steps.

Place motor vertically, resting the back cover on wood blocks to allow clearance for shaft tip.

Remove cable set as follows :

Place motor with shaft in vertical position, cable end up. Remove screws ( 532 ) and slowly lift cable

cover (501 ) from the motor. If stuck, lift the motor approx. 10 mm by the upper bearing holder ( 501 ). Rap the
upper bearing holder ( 501 ) with a rubber mallet until remainder of motor falls away, thus loosening

holder. ( Pry with screw driver to assist, if necessary ). )

NOTE :-Do not pull cable cover so far away as to pull power cables or control wires out of winding head |

Disconnect ground lead from cable clamp ( 520 ).-Cut away or push aside insulating sleeves from

each junction in leads, so junctions are exposed. If cable junction is screwed - together, remove screws.
If junction is by crimp - connectors, cut wires as close to crimp - connectors as possible. Now cable
cover ( with cables attached ) can be removed. Remove O - ring ( 524 ).

Remove seal chamber (507 ) now.

NOTE : Be careful to not damage stationary face of lower mechanical seal ( it can chip if the shaft knocks against
ithard).

Remove upper ( motorside ) mechanical seal ( 516 ) as follows

After unfastening the snap ring ( 545 ), put oil on the shaft and carefully pull the rotating part of the seal ( 516 )
from the shaft (503 ). )

Remove stator with stator housing, as follows :

Carefully and slowly lift stator housing ( 557 ) straight up, until wire connections to the two conductivity
probes ( 578 ) can be reached. Undo these wire connections, then lift the stator housing the rest of the way
off the motor. :

NOTE : Be very careful to not damage winding heads (-especially against rotor fins ).

Once the stator is removed from the motor, always-keep the motor VERTICAL until the shaft is removed.
DO NOT ley the motor horizontal or at an angle, because without the stator in place to limit the angular
deflection of the shaft, it is possible that the weight of the rotor could apply excessive bending moment
through the bearings - - and then the bearing balls could indent the bearing races.

Now turn tie - rods ( 532 ) off from oil chamber casing ( 504 ).

If necessary to rewind motor, we recommend to replace. Is no possibility therefore, see Section 6.1.

-Pulse Id TMS619

-

Active 29/01/2014

Page 48 of 70




-

Barramul StreetBalmoral SPS SPO05 Q-Type Submersible Pumps OM Manual

| H m/ REPAIR MANUAL for'Submersible and Immersible motors
7 . ‘ Disassembly and Assembly of motorsize CY

Dat:

16.06.93 | Nr: 92-RA4448ERa IFile:  MAN_CNY

5.6 Remove shaft with all bearings as follows :

57

6.1

Unfasten nuts ( 533 ).-Lift entire assembly by shaft. Then rap on part 504 with lead hammer until it falls away.

‘Disassemble bearings from shaft as follows :
Remove snapring ('S08 ) and spacer ring (104 ).

Use a3 - arm bearing puller to pull entire bearing stack, including lower bearing cap ( 505 ) and upper spacer
ring ( 104 ), ( at one time ) off the shaft. If available, remove bearing ( 513 ) from opposite end of shaft.

- COMPLETE ASSEMBLY STEPS; MOTOR SIZE CY °

-Press stator into housing as follows -

- Heat stator housing ( 557 ) in oven to expand inner bore. ( Temperature : 250°C ). Then lower the stator ( 502 )

62

into stator housing.
Take care of the measure 67 mm on top end of the stator housing to the upper plain of the stator packet.

IMPORTANT : You will find one " V " slot the entire length of the stator, on the outside circumference of
the stator.

In case stator does not go down, press stator-in with hydraulic press, but do not press directly against
winding head : Use large diameter pipe sleeve pressing against the steel stampings of the stator core
inserted between upper winding head and stator housing, ’

Mount lower bearings to shaft as follows

Refer to cutaway drawings for proper location and orientation of spacers and bearings on lower end of shaft.

First, prepare the shaft as follows :.examine the two snapring grooves on the shaft lower end : if there are any
sharp edges, slightly round them off with a fine file. :

Place bearing cap (505 )-onto shaft :Now install a snapring ( 508 ) into the groove closest to the rotor.
Place spacer ring ( 104 ) onto shaft.:

Now greasing of bearings will be done. Hidrostal recommends to use the following specifications:

Staburags NBU 8 EP by Kluber-Lubrication. This.grease is of a mineral oil base containing a barjum complex-
as thickener.

Typical characteristics:
Colour beige
Apparent dynamic visco. (approx.) 6000 mPas
Operating temperature range -30..150 °C
Max. temperature (short time) 170 e C
Consistency class (NLGI) 2
Penetration DIN ISO 2137 (0.1 mm) 280
Dropping point DIN ISO 2176 >220 °C
Corrosion protection DIN 51802 0
RPM-parameter (o x d m) 5x10
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, ” . Disassembly and Assembly of motor size CY .

16.06.93 | Nr: 92-RA4448Ef3a File: MAN_CNY

@~
6.3
6.4
6.5
6.6

Heat inner race only of bearing (‘514 ) with induction heater. Place bearing onto shaft.

NOTE : The side of bearing with reliefs in the outer and inner races ( where the balls were inserted ) MUST
be toward the shaft tapered end-{Ensure that bearing and spacer are bottomed solidly against shaft shoulder
(or snapring ) : If necessary ( not typical ) use pipe mandrel on*INNER race.and tap until solid.

Install another spacer ring.( 104 ), then snapring.( 508 ). If ring ( 104 )can be rotated by hand after snapring
is in place, then there is too much clearance; add shims under snapring until spacer ring ( 104 ) is firmly

clamped from rotating by hand. To be absolutely sure snapring isfully seated in groove, lightly tap snapring
into groove, all around. ' : )

Install shaft assembly into oil chamber housing as follows : ' ‘
If bearings are still warm from assembly to shaft, wait until they are cold before proceeding. Heat region

of oil chamber housing ( 504 ) outside the bearing bore with a * soft * propane torch. Carefully lower shaft
through bore; be sure to engage holes in bearing cap ( 505 ) onto studs (533 ). Install lockwashers and nuts -
on studs ( 533 ) and tighten nuts tu seat bearings in bore. It is essential that the bearings are fully bottomed
in the bore. : ST

Install upper bearing holder to stator housing as follows :

Push conductivity probe leads through * V " slot between staior and siator housing ( if possible, FIRST
cover entire length of leads with fiber insulating sleeve ).

If the stator is new or rewound, place fiber insulating sleeves 240 mm long over each stator lead and
moisture probe lead. ( If necessary ) cut leads about 16 mm longer than insulating sleeves, and strip each
lead back about 12 mm. Now tighten a.small nylon cable - binding strap tightly around the base of all the
wires ( close to where they come from the winding - head ) to firmly fix the insulating sleeves in place.

- If the upper bearing holder is new, be sure to install a new grounding connection ( 520 ) : the post is hammered

into place.

Blow off any dirt from top and bottom winding heads with clean, DRY compressed air.

Handpack upper bearing ( 513 ) with.grease ( same specifications as before ). Heat inner race only of bearing -

with induction heater. Place bearing ontoshaft: Side.of bearing with grease - seal goes toward the rotor fins.

Install stator housing as follows :

Place O - ring ( 530 ) into oil chamber housing ( 504 ). Then lower stator housing into bore until it bottoms
on locating shoulder. When stator housing is about 2 - 3 inches from oil chamber casing, hold stator housing

at this height, and reach in to connect moisture probe leads to the probes. Now lower stator housing the rest
of the way down onto the oil chamber casing,

Install upper motor cover /cable assembly as follows :

Install insulating sleeves over each wire inside cable cover ( should be about 220 mm long ); leave 16 mm
of each wire outside insulating sleeve and strip 12 mm of insulation off each wire.

If butt - splice connectors are used, first install a short length of larger diameter fiber insulating sleeve, and

over that a short length of heat - shrink tubing ( large enough to cover the butt - ‘splice connectors ) - slide
these down over the smaller diameter insulating sleeves.

Reconnect ground lead directly to ground clamp ( 520 ). Reconnect power and control leads using
crimp - type connectors.
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Disassembly and Assembly of motor size CY
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Now slide the fiber sleeve over the butt - splice connector, and then slide the heat shrink tubing over the

fiber sleeve, and shrink the tubing. Or if cap - type connectors or screwed connections are used, cover each

connector with a length of fiber sleeve, to insure.connectors are completely covered. Bundle all these splices

together with nylon cable - ties, and / or firmly stuff any excess length of leads up inside the cable-cover, to
“ensure the leads will not fall down and foul the rotor.

NOTE : On motors with a single 7 - conductor-cable and moisture conductivity probes, one probe lead is
connected directly to the ground-clamp ( 520 ). With all other cables, each probe lead is connected to
a separate cable lead,

On motors with a control.cable of 3 x 1.5 mm with one lead shielded, the shield is connected to one probe
wire, and the center lead is connected to the other probe wme : ’

NOTE : Typical small connectors may be-locally available with integral nylon insulation. Do NOT use |
this type unless manufacturer can guarantee the integral insulation is rated for insulation Class * B " (-125°C : |
operating temperature ) - - some commercially available types are NOT. Therefore, we recommend you '

use bare connectors, covered after installation with heat - shrink insulation rated Class " B ". Use Figlass : o ‘
sleeves.

After securing cable cover to upper motor cover-('501 ) following verification of electrical connections
must be made :

a) Using a 500 - Volt DC megger; measure the insulation in-each motor and control lead to ground ( by
meggering conductor - to - ground ). ’ :

b) Measure the insulation between each motor lead ( by meggering-conductor - to - conductor ) by using
a megger as above. Refer to insulation chart Figure 8 for reference values. Do NOT megger between
high and low speed conductors of 2 - speed motors. .

6.7 Mount upper motor cover

Place O - ring ('524 ) into upper motor cover-(501 ). Re - install plastic insulating bushing into holes and fix
with loctite. Route all stator leads and: conductivity probe leads thru holes inside upper motor cover; keep
light tension on these leads.as upper -motor cover is lowered toward stator, to ensure no-leads are pinched
between stator and upper motor cover. Press-upper motor. cover onto stator housing.

Place lockwashers, then install and tighten fastening screws (532 ).

IMPORTANT : On motor type Y nuts 532 MUST be tightened with a torque - wrench to 20 ft - Ib. Failure

to torque to this value will void any explosion - proof rating, if such rating was originally issued with this" -
motor.

6.8 Install upper mechanical'seal (516 )" C * - type as follows :

Lay motor down on its side, in order to work on pump - end shaft. Lubricate rubber ring around the static
(ceramic ) face of upper mechanical seal ( 516 ) with oil. With a wood pusher, carefully press static face
into upper seal bore of oil chamber casing( 504 ) - - protect polished surface of seal with cardboard ring -
supplied as part of packaging of seal. Examine gap between shaft and inner diameter of seal face; when
face is correctly installed, gap will be uniform all the way around.

Remove spring from upper mechanical seal. Seal surfaces must be absolutely clean |

Page 51 of 70
-Pulse |d TMS619 Active 29/01/2014 9



Barramul StreetBalmoral SPS SPO05 Q-Type Submersible Pumps OM-Manual

#ﬂl’ﬂﬁ/ REPAIR MANUAL for Submersible and Immersible motors
S

Disassembly and Assembly of motor size CY

Dat: 16.06.93 | Nr: 92-RA4448E/5a |File: MAN_CNY

Place a few drops of light oil on the rotating ( carbon ) face of the upper mechanical seal, then lubricate inner

bore of rubber part of the seal with oil and put a'small amount of oil onto shaft. Also squirt a small amount of

oil ( about 1 ml ) thru the .gap between the shaft and the static face of seal. { When-motor is vertical, this will

lubricate seal faces at start - up ). .

Install rotating face ( with its rubber part ) over shaft, and press -gently down length of.exposed shaft until

carbon face touches ceramic face. It may help to use a small wood * pusher ", or better, a plastic pipe mandrel

only slightly larger than shaft diameter, to push directly on the RUBBER part of the seal to slide it along the

shaft. (‘Suitable dimensions for such a mandrel are shown in Fig.- 26, Section 3 ).

NOTE : Be sure rubber part lay smoothly on shaft, and has NOT rolled out from under the metal part of the

Put on seal spring, and then put on spring centering ring ( these parts come packaged with the mechanical

seal ). Put on seal spring, and then put on spring centering ring ( these parts-come packaged with the |

mechanical seal ). Now compress seal spring and install snapring ( 545 » |
|
|

6.9 Test for water - tight motor assembly as follows :

Keep motor horizontal at all times : do not raise to vertical until test is done ( so oil squirted past the seal in

previousstcpwillnotmakeafalse'seal"andinvalidatethistmtprocedure); . -

Remove plug " MOT " ( 536 ) on oil chamber casing :'See general note 6 to open tamper - proof seal, if used.

Connect this opening ( threads : British ‘Standard Parallel, 1/4" ) to a source of dry nitrogen regulated to

0.5 bar (7 psi ). : '

CAUTION : DO NOT use shop compressed air { unless refrigerant - or dessicant - dried ) because of humidity
~in'this source. Then immerse the entire motor ( with shaft horizontal ) into a test tank filled with clean water and

observe all joints for escaping bubbles, which would indicate defective sealing.

NOTE I : Pressure over 1 bar ( 14 psi ) will Lift the faces of the mechanical seal and cause a * false " leak.
NOTE 2 : Sometimes air trapped between flanges or in screw threads can give bubbles-even though the O-ring
seals are perfect. To determine if this is the case - - bubbles from trapped air will become fewer, while a true
leak will continue to bubble at the same rate. Watch leak for three tofive minutes to determine.

Reassemble any areas with defective sealing.:Soften copper-washer by annealing and replace plug " MOT ".
See Section 4.6 to-correctly replace tamper - proof-seal.- .-

Thoroughly dry all surfaces of the motor with shop compressed air. Pay special attention to area around the
mechanical seal.

6.10 Install seal chamber ( 507 ) as follows :
Install O - ring ( 527 ) into the groove of the seal chamber ( 507 ). Carefully assemble the seal chamber ( 507 )

- to the oil chamber casing ( 504 ).

6.11 Install lower seal " C * - type (515 ) as follows :

Lubricate rubber around static face of lower mechanical seal ('515) with oil. Carefully press static face into
machined landing of seal chamber ( 507) - - protect polished surface of seal with cardboard ring

' supplied as part of packaging of lower seal. Examine gap between shaft and inner diameter of seal face.
‘l When face is correctly installed, gap will be uniform all the way around.
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NOTE : Solid silicon carbide is brittle; pressure should be uniform over entire face, not concentrated at one
or two points. Suggest pushing in by hand, using special tool (*Figure 26 ) to provide uniform pressure.
A rubber washer between this tool and seal face is recommended, to further avoid damage to seal face.

File groove edges if necessary. Place a-few drops of light oil on the rotating face of the lower seal, then
lubricate inner bore of rubber-part of the seal with oil and put a small amount of oil onto shaft.

Also squirt a small amount of oil ( about 1 ml ) thru the gap between the shaft and the static face of the seal.

( When motor is vertical, this will lubricate seal faces at start - up ).

Install rotating face ( with its rubber part') over shaft, and press.gently down length of exposed shaft until
carbon face touches ceramic face. It may help to use a small wood " pusher *, or better, a plastic pipe mandrel
only slightly larger than shaft-diameter, to push directly on the RUBBER part of the seal to slide it along

the shaft. ( Suitable dimensions for such a mandrel are shown in'Fig. 26, Section 3 ). Be sure rubber part lay - -

_ smoothly on shaft, andhas NOT rolled out from under the metal part of the seal. Put on seal spring,' then put

on spring centering ring ( these parts.come packaged with the mechanical seal ). Now compress seal spring
and install snapring ( 546 ). )

6.12 Test for water - tight seal chamber assembly as follows :

. In a similar manner to step 9 above, connect source of dry nitrogen to plug " OIL ", ( ensuring all other plugs

are closed tight ) and test, as before.

‘Reassemble any areas with defective sealing. Soften all copper sealing washers by annealing, pﬁor to final

. tightening of all plugs.

NOTE : Plug " OIL * does not require tamper - proof seal.

6.13 Refill oil as per Section 2.2.3.2 of instruction manual,

Note : Required oil is of extremly low viscosity. Recommended oil from U. S. suppliers is Shell Pella A
or Gulf Mineral Seal Oil 896, -

Specific gravity at 20° C 0812  g/ml
Viscosity at 20° C 6.75 mm2/s(cst)
Viscosity at 40° C 352  mm2fs (cst)
Solidification point -380° C

Flash point 1320° C

Buming point 142.0° C
Evaporation energy 2510  Kkg

Solubility in water none

6.14 Reassemble hydraulic parts per Section 3.2.2 of instruction manual.

6.15 Clean surfaces with solvent, and repaint assembled pump with 2 - part €poXxy.

AP
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o

5. COMPLETE DISASSEMBLY STEPS, MOTOR SIZE DNY./ENY.

5.1 Remove hydraulic parts per instruction manual Section 3.2.1.
Now remove plug " oil " ( 536 ) and drain out oil per ‘Section 2.2.3.1.

Place motor vertically, resting the back cone on wood blocks to allow clearance for shaft tip.

5.2 Remove cable set as follows :

Place motor with shaft in vertical position, cable end up. Remove screws ( 532 ) and slowly lift cable

cover (501 ) from the motor. If stuck, lift the motor approx. 10 mm by the upper bearing holder ( 501 ). Rap the
upper bearing holder ( 501 ) with a rubber mallet until remainder of motor falls away, thus loosening

holder. ( Pry with screw driver to assist, if necessary ).

NOTE : Do not pull-cable cover so far away as to pull power cables or control wires out of winding head !

each junction in leads, so junctions are exposed. If cable junction is screwed - together, remove screws.
If junction is by crimp - connectors, cut wires as close to crimp - connectors as possible. Now cable
cover ( with cables attached ) can be removed. Remove O - ring ( 524).

5.3 Remove back cone ( 511 ) now and replace, if necessary, O - ring (209).” . . .
Unfasten snap - ring ( 546 ), put oil on the shaft (503 ) and carefully pull the rotating part of the seal (515)
from the shaft. Detach fastening set ( 534 ), containing flat washers, lockwashers, nuts and pull mechanical
' sealplate ( 507 ) from shaft.

NOTE : Be-careful to not damage stationary face of lower mechanical seal ( it can chip if the shaft knocks against
ithard).

Disconrect ground lead from cable clamp ( 520 ). Cut away or push aside insulating sleeves from
|

\

\

Remove upper ( motorside ) mechanical seal (516) as follows ;

After unfastening the snap ring ( 545 ), put oil on the shaft and carefully pull the rotating part of the seal ( 516 )
from the shaft ( 503 ).

5.4 Remove stator with stator housing, as follows :

Carefully and slowly lift stator housing ( 557 ) straight up, until wire connections to the two conductivity
probes ( 578 ) can be reached. Undo these wire connections, then lift the stator housing the rest of the way
off the motor.

NOTE : Be very careful to not damage winding heads ( especially against rotor fins ).

Once the stator is removed from the motor, always keep the motor VERTICAL until the shaft is removed.
DO NOT lay the motor horizontal or at an angle, because without the stator in place to limit the angular
deflection of the shaft, it is possible that the weight of the rotor could apply excessive bending moment
through the bearings - - and then the bearing balls could indent the bearing races.

Now tumn tie - rods( 532 ) off from oil chamber casing ( 504 ).

5.5 If necessary to rewind motor, we recommend to replace. Is no possibility therefor, see Section 6.1.
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Remove shaft with all bearings as follows :

Unfasten nuts ( 533 ). Lift entire assembly by shaft. Then rap on part 504 with lead hammer until it falls away.
Disassemble bearings from shaft as follows : -

Remove snapring( 508 ) and spacer ring.( 104 ).

Use a 3 - arm bearing puller to pull entire bearing stack, including-lower bearing cap ('S0S ) and upper spacer
ring ( 104), ( at one time ) off the shaft. If available, remove bearing ( 513 ) from opposite end of shaft.

COMPLETE ASSEMBLY STEPS;-MOTOR SIZE D-E Y
Press stator into housing as follows :

‘Heat stator housing ( 557 ) in‘oven to expand inner bore. ( Temperature : 250°C ). Then lower the stator (502 )
into stator housing.

Take care of the measure 67 mm on top end of the stator housing to the upper plain of the stator packet.

IMPORTANT : You will find one " V " slot the entire length of the stator, on the outside circumference of
the stator.

In case stator does not go down, press stator in with hydraulic press, but do not press directly against
winding head : Use large diameter pipe sleeve pressing against the steel stampings of the stator core
inserted between upper winding-head and stator housing.

Mount lower bearings to shaft as follows :
Refer to cutaway drawings for proper location and orientation of spacers and bearings on lower end of shaft:

First, prepare the shaft as follows : examine the two snapring grooves on the shaft lower end : if there are any
sharp edges, slightly round them off with a fine file. )

Place bearing cap (505) onto shaft. Now install a snapring ( S08 ) into the groove closest to thé rotor.

Place spacer ring ( 104 ) onto shaft.

Now greasing of bearings will be:done: Hidrostal recommends to use the following specifications:
Staburags NBU 8 EP by Kluber-Lubrication. This grease is of a mineral oil base containing a barium complex
as thickener.

Typical characteristics:
Colour ' beige
Apparent dynamic visco. (approx.) 6000 mPas -
Operating temperature range : 30150 °C
Max. temperature (short time) 170 °C
Consistency class (NLGI) 2
Penetration DIN ISO 2137 (0.1 mm) 280
Dropping point DIN ISO 2176 >220 °C
Corrosion protection DIN 51802 0
RPM-parameter (n x d m) 5x10°
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-Heat inner race only of bearing ( 514 ) with induction heater. Place bearing onto shaft.

NOTE : The side of bearing with reliefs in the outer and inner races ( where the balls were inserted YMUST
be toward the shaft tapered end | Ensure that bearing and spacer are bottomed solidly against shaft shoulder
(or snapring ) : If necessary ( not typical ) use pipe mandrel on INNER race and tap until solid.

Install another spacer ring ( 104 ), then snapring ( 508 ). If ring ( 104 ) can be rotated by hand after snapring
is in place, ten there is too much clearance; add shims under snapring until spacer ring ( 104 ) is firmly
clamped from rotating by hand. To be absolutely ‘sure snapring is fully seated in groove, lightly tap snapring
into.groove, all around. i

Install shaft assembly into oil.chamber housing as follows:..

If bearings are still warm from assembly to shaft, wait until they are cold before proceeding. Heat region

of oil chamber housing ( 504 ) outside the bearing bore with a " soft * propane torch. Carefuily lower shaft
through bore;, be sure to engage holes in bearing cap ( 505 ) onto studs (533 ). Install lockwashers and nuts
on studs ( 533 ) and tighten nuts tu seat bearings in bore. It is essential that the bearings are fully bottomed -
in the bore. R B

Install upper bearing holder to stator housing as follows :

Push conductivity probe leads through * V * slot between stator and stator housing ( if possible, FIRST
cover entire length of leads with fiber insulating sleeve ).

If the stator is new or rewound, place fiber insulating sleeves 240 mm long over each stator lead and
moisture probe lead. ( If necessary ) cut leads about 16 mm longer than insulating sleeves, and strip each
lead back about 12 mm. Now tighten a small nylon cable - binding strap tightly around the base of all the
wires ( close to where they come from the winding - head ) to firmly fix the insulating sleeves in place."

. If the upper bearing holder is new, be sure to install a new grounding connection ( 520 ) : the post is hammered

into place.
Blow off any dirt from top and bottom winding heads with clean, DRY compressed air.

Handpack upper bearing ( 513 ) with grease ( same specifications as before ). Heat inner race only of bearing

‘with induction heater. Place bearing onto. shaft :Side of bearing with grease - 'seal goes toward the rotor fins.

Install stator housing as follows :

Place O - ring ( 530 ) into oil chamber housing ( 504 ). Then lower stator housing into bore until it bottoms
on locating shoulder. When stator housing is about 2 - 3 inches from oil chamber casing, hold stator housing
at this height, and reach in to connect moisture probe leads to the probes. Now lower stator housing the rest
of the way down onto the oil chamber casing.

Install upper motor cover /cable assembly as follows :

Install insulating sleeves over each wire inside cable cover ( should be about 220 mm long ); leave 16 mm
of each wire outside insulating sleeve and strip 12 mm of insulation off each wire,

If butt - Splice connectors are used, first install a short length of larger diameter fiber insulating sleeve, and
over that a short length of heat - shrink tubing ( large «enough to cover the butt - splice connectors ) - slide
these down over the smaller diameter insulating sleeves. '

Reconnect ground lead directly to ground clamp ( 520 ). Reconnect power and control leads using
crimp - type connectors.
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Now slide the fiber sleeve over the butt - splice connector, and then slide the heat shrink tubing over the
fiber sleeve, and shrink the tubing. Or if cap - type connectors or screwed connections are used, cover each
connector with a length of fiber sleeve, to insure connectors are completely covered. Bundle all these splices
together with nylon cable - ties, and / or firmly stuff any excess length of leads up inside the cable cover, to
ensure the leads will not-fall down and foul the rotor. : C

Note :-On motors with a single 7 - conductor cable and moisture conductivity probes, one probe lead is
connected directly to the ground clamp ( 520 )- With all other cables,-each probe lead is connected to
separate cable lead.

On motors with a control-cable of 3.x 1.5. mm with one lead shielded, the shield is connected to one probe

wire, and the center lead is-connected to the other probe wire.

NOTE : Typical small connectors may be locally available with integral nylon insqlatién Do NOT use

this type unless manufacturer can guarantee the integral insulation is rated for insulation Class " B * (125°C -

operating temperature ) - - some commercially available types are NOT. Therefore, we recommend you

- use bare connectors, covered after installation with heat - shrink insulation rated Class " B . Use'Figlass

sleeves.

After securing cable cover to upper motor cover ( 501 ) following verification of electrical connections
must be made : '

Using a 500 - Volt DC megger; measure the insulation in each motor and control lead to ground ( by
meggering conductor - to - ground ).

Measure the insulation between each motor lead ( by meggering conductor - to - conductor ) by using
a megger as above: Refer to insulation chart Figure 8 for reference values. Do NOT megger between
high and low speed conductors of 2 - speed motors. '

Mount upper motor cover

Place O - ring (524 ) into upper motor cover ( 501 ). Re - install plastic insulating bushing into holes and fix
with loctite. Route all stator leads and conductivity probe leads thru holes inside upper motor cover; keep
light tension on these leads as.upper:motor.cover is:lowered toward stator, to ensure no leads are pinched
between stator and upper motor cover. Press upper motor cover onto stator housing, '

Place lockwashers, then install and tighten fastening screws ( 532 ). ‘

IMPORTANT : On motor type Y nuts 532 MUST be tightened with a torque - wrench to 20 ft - Ib. Failure
to torque to this value will void any explosion - proof rating, if such rating was originally issued with this
motor. :

Install upper mechanical seal (516 )" C " - type as follows :

Lay motor down on its side, in order to work on pump - end shaft. Lubricate rubber ring around the static

{( ceramic ) face of upper mechanical seal ( 516 ) with oil. With a wood pusher, carefully press static face

into upper seal bore of oil chamber casing ( 504 ) - - protect polished surface of seal with cardboard ring
supplied as part of packaging of seal. Examine gap between shaft and inner diameter of seal face; when
face is correctly installed, gap will be uniform all the way around.

Remove spring from upper mechanical seal. Seal surfaces must be ‘absolutely clean !
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Place a few drops of light oil on the rotating ( carbon ) face of the upper mechanical seal, then lubricate inner
bore of rubber part of the seal with oil and put a small amount of oil onto shaft. Also squirt a small amount of
oil (about 1 ml ) thru the-gap between the shaft and the 'static-face of seal. ( When motor is vertical, this will
lubricate seal faces at start - up ).

Install rotating face.( with its rubber part ) over shaft, and press-gently down length of exposed shaft until
carbon'face touches ceramic face. It may help to use a small wood * pusher *, or better, a plastic pipe mandrel
only slightly larger than shaft diameter, to push directly on the RUBBER part of the seal to slide it along the
shaft. ('Suitable dimensions for such a mandrel are shown in Fig. 26, Section 3 ).

NOTE :-Be sure rubber part lay smoothly on shaft, and has' NOT rolled out from under the metal part of the
seal. .

Put on seal spring, and then put.on spring centering ring (‘these parts come packaged with the mechanical

seal ). Put on seal spring, and then put on sprmg centering' rmg ( these parts come packagcd with the
mechanical seal ). Now compm seal spring and install snapring ( 545 ). :

Test for water - tight motor assembly as follows :

. Keep motor horizontal at all times : do not raise to vertical until test is done ( so oil squirted past the seal in

previous step will not make a false " seal * and invalidate this test procedure ).

Remove plug " MOT " (536 ) on oil chamber casing : See general note 6 to open tamper - proof seal, if used.
Connect this opening ( threads : British Standard Parallel, 1/4" ) to a source of dry nitrogen regulated to

0.5 bar (7 psi ).

CAUTION : DO NOT use shop compressed air-( unless refrigerant - or dessicant - dried ) because of humidity
in this source. Then immerse the entire motor ( with shaft horizontal ) into a test tank filled with clean water and
observe all joints for escaping bubbles, which would indicate defective sealing.

NOTE 1 : Pressure over 1 bar ( 14 psi ) will lift the faces of the mechanical seal and cause a " false * leak.
NOTE 2 : Sometimes air trapped between flanges or in screw threads can give bubbles even though the O-ring
seals are perfect. To determine if this is the case - - bubbles from trapped air will become fewer, while a true
leak will continue to bubble at the same rate. Watch leak for three to five minutes to determine.

Reassemble any areas with defective sealing. Soften copper washer by annealing and replace plug * MOT .
See Section 4.6 to correctly replace tamper - proof seal..

Thoroughly dry all'surfaces of the:motor:with:shop compressed air. Pay special attention to area around the
mechanical seal.

6.10 Install mechanical sealplate (507 ) as follows :

Install O - ring ( 527 ) on the oil chamber casing ( 504 ). Carefully assemble the mechanical sealplate ( 507 )
to the casing and fasten it with fastening set ( 534 ).

6.11 Install lower seal " C " - type ( 515 ) as follows :

Lubricate rubber around static face of lower mechanical seal ( 515 ) with oil. Carefully press static face into
machined landing of mechanical sealplate ( 507 ) - - protect polished surface of seal with cardboard ring
supplied as part of packaging of lower seal. Examine gap between shaft and inner diameter of seal face.
When face is correctly installed, gap will be uniform all the way around.
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NOTE : Solid silicon carbide is brittle; pressure should be uniform over entire face, not concentrated at one
or two points. 'Suggest pushing in by hand, using special tool (‘Figure 26 ) to provide uniform pressure.
A rubber washer between this tool and seal-face is recommended, to further avoid damage to seal face.

File-groove-edges if necessary. Place a-few drops of light oil on the rotating face of the lower seal, then
lubricate inner bore of rubber part of the'seal with oil and put a small amount of cil onto shaft.

Also squirt a small amount of oil (about | ml ) thru the-gap between the shaft and the static face of the seal. -
( When motor is vertical, this will lubricate seal faces at start - up).

Install rotating face ( with its rubber. part-).over shaft, and press gently down length of exposed shaft until
carbon face touches ceramic face.:It:may. help-touse a small wood " pusher ", or better, a plastic pipe mandre]
only slightly larger than shaft diameter, to push directly on'the RUBBER part of the seal to slide it along " -

the shaft. ('Suitable dimensions for such a mandrel are shown in Fig. 26, Section 3 ). Be sure rubber part lay -
smoothly on shaft, and has NOT rolled out from under the metal part of the seal. Put on seal spring, then put
on spring centering ring ( these parts come packaged with the mechanical seal ). Now compress ‘seal spring
and install snapring (‘546 ). :

6.12 Test for water - tight seal chamber assembly as follows :

In a similar manner to step 9 above, connect source of dry nitrogen to plug " OIL ", ( ensuring all other plugs ~ -
are closed tight ) and test, as before. -

- Reassemble any areas with defective sealing. Soften all copper sealing washers by. annealing, prior to final
tightening of all plugs.

NOTE : Plug " OIL " does not require-tamper - proof seal.

6.13 Refill oil as per Section 2.2.3.2 of instruction manual. : - ‘
Note : Required oil is of extremly low viscosity. Recommended oil from U. S. suppliers is Shell Pella A

or Gulf Mineral Seal Oil 896.
Specific gravity .at 20°-C 0812  gml
Viscosity at 20° C 6.75 mm2/s (cst)
Viscosity at 40° C 352  mm2/s (cst)
Solidification point -38.0° C
Flash point 1320° C
Burning point 1420° C
Evaporation energy 2510  kikg
Solubility in water none !

6.14 Reassemble hydraulic parts per Section 3.2.2 of instruction manual.

6.15 Clean surfaces with solvent, and repaint assembled pump with 2 - part epoxy.
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5. COMPLETE DISASSEMBLY STEPS, MOTOR SIZE CZ:

5.1aRemoval by "C"-Hydraulic - execution see instruction manual Section 3.2.1
Remove plug "oil™(536) and drain out oil per'Section 2.2.3.1

Place motor vertically, resting the back cover on wood blocks to allow clearance for shaft tip.

5.1b Removal by "B"-Hydraulic - execution as follows :
Place the unit into.a horizontal position on a workbench.
The suction cover(402) can be separated from the casing (400) by removing the nuts (417). Watch for the
spacer-rings (414). _ ' ‘
Check the surface of the suction cover for wear. Removal of impeller (401) see section 3.2.2.
Pull off the rotating part of the lower seal "U-Type" (515) by hand from the shaft (503). Remove nuts and pull
off the volute casing (400) - stationary seal part (515) assembly. Examine the seal (51 S) and the O-Ring for any
damages.

Place motor vertically, resting the oil chamber casing (504) on wood blocks to allow clearance for shaft tip.

5.2 Disassemble motor top end and remove cable set as follows : o B
Place motor with shaft in vertical position, cable end up. Remove screws (532) and slowly lift cable cover -
(501) from the motor.

If stuck, lift the motor 1/2" by the upper bearing holder.(501). Rap the upper bearing holder (501) with a rubber
mallet unti] remainder of motor falls away, thus loosening holder. (Pry with screw driver to assist, if necessary.)

3.3 Remove back cover (507) now. Be careful to not damage stationary face of lower mechanical seal (it can chip
if the shaft knocks against it hard). S '

Remove upper (motorside) mechanical seal (516) asfollows

After unfastening the snap ring:(545), pulling off the spacer (554), carefully pull the rotating part of the seal
(516) from the shaft.

5.4 Remove stator with stator housing as follows : i
Carefully and slowly lift stator housing (557) straight up, until wire connections to the two conductivity probes '
(578) can be reached. . '

Undo these wire connections, then lift the stator.housing the rest of the way off the motor. Be very careful to
not damage winding heads (especially against rotor fins).

Once the stator is removed from the motor, always keep the motor VERTICAL until the shaft is removed. Do
NOT lay the motor horizontal or at an angle, because without the stator in place to limit the angular deflection
of the shaft, it is possible that the weight of the rotor could apply excessive bending moment through the
bearings - - and then the bearing balls could indent the bearing races.

Now turn tie-rods (532) off from oil chamber casing (504).

5.5 If necessary to rewind motor, we recommend to replace. Is no'possibi]jty therefor, see Section 6.1.

5.6 Remove shaft with all bearings as follows
Lift entire assembly by shaft. Then rap on part 504 with lead hammer until it falls away,

5.7 Disassemble bearings from shaft as follows :
Remove snapring (508) and spacer ring (104)
Now remove upper spacer ring (104). Use a 3 - arm bearing puller to pull entire bearing stack off the shaft. If
‘ available, do it by applying a hydraulic press.
Using bearing puller, remove bearing (513) from opposite end of shaft.

f70
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COMPLETE ASSEMBLY STEPS, MOTOR SIZE Z

6.1 Press stator into housing as follows :

Heat stator housing:(557) in oven to expand inner bore. (Temperature : 250°C). Then lower the stator (502) into
stator housing.

Take care of the measure 65 mm on top end of the stator housing to the upper plain of the stator packet.
Important: You will find one " V " slot the entire length of the stator, on the outside circumference of the-stator.

In case stator does not .go.down, press stator in with . hydraulic press, but do not press directly against

wmdmg head. Use large -diameter pipe sleeve pressing against the steel stampings of the stator core inserted
between ' upper winding head and stator housing. : ; T

6.2 Mount lower beén'ngs to shaft as follows :

Refer to cutaway drawings for proper location and orientation of spacers and bearings on lower end of shaft:

First, prepare the shaft as follows : examine the two snapring grooves on the shaft lower end : if there are any

sharp edges, slightly round them off with-a fine‘file. Now install a snapring (508) into the groove closest to the
rotor.

Place spacer ring (104) onto shaft.
Now greasing of bearings will be done. Hidrostal recommends to use the following specifications:

Staburags NBU 8-EP by Kluber-Lubrication. This grease is of a mineral oil base containing a barium complex
as thickener. ’

Typical characteristics:

Colour beige
" Apparent dynamic visco. (approx.) 6000 mPas

Operating temperature range. _ _ -30..150 -°C:
Max. temperature. (short time).. : 170 °C
Consistency.class (NLGI). 2
Penetration DIN ISO 2137 (0.1 mm) 280
Dropping point DIN ISO 2176 >220 °C
Corrosion protection DIN 51802 0
RPM-parameter.(n x d m) 5x10

Heat inner race only of bearing (514) with induction heater. -Place bearing onto shaft. Note : The side of
bearing with reliefs in the outer and inner races ( where the balls were inserted ) MUST be toward the shaft
tapered end! Ensure that bearing and spacer are bottomed solidly against shaft shoulder (or snapring ) : if
necessary ( not typical ) use pipe mandrel on INNER race and tap until solid.

Spacer ring ( 104 ) has to be firmly clamped from rotating by hand. To be absolutely sure snapring is fully

"seated in groove, lightly tap snapring into groove, all around.

Install shaft assembly into oil chamber housing as follows:

If bearings are still warm from assembly to shaft, wait until they are cold before proceeding. Heat region of oil
chamber housing ( 504 ) outside the bearing bore with a " soft * propane torch. Carefully lower shaft through
bore. It is essential that the bearings are fuily bottomed in the bore.
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6.4 Install upper bearing holder to-stator housing as follows :

Push conductivity probe leads through " V " slot between stator and stator housing ( if possible ) , FIRST
cover

entire length of leads with fiber insulating sleeve.

If the stator is new or rewounded, place fiber insulating sleeves-240 mm long over each stator lead and -
moisture probe lead. ( If necessary ) cut leads about 16 mm longer than insulating sleeves, and strip each lead
back about 12 mm . Now tighten a small nylon cable - binding strap tightly around the base of all the wires

( close to where they.come from the winding - head ) to firmly fix the insulating sleeves in place.

If the upper bearing holder is new, be'sure:to install a new grounding connection-( 520 ): the post is hammered
into place.

Blow off any dirt from top and bottom winding heads with clean, DRY compressed air. - , '
Handpack upper bearing ( 513 ) with grease ( same specifications as before ). Heat inner race only of bearing -
with induction heater. Place bearing onto shaft. Side of bearing with grease - seal goes toward the rotor fins. o
Tum tie - rods ( 532 ) into winding - bores of oil-chamber housing ( 504 ).

Note : No edge of part ( 532 ) has to be shown against the shaft ( 503 ).

6.5 Install stator housing ( 557 ) as follows :

Place O - ring ( 530 ) into oil chamber housing ( 504 ). Then lower stator housing into bores until it bottoms

on locating shoulder.

When stator housing is about 2 - 3 inches from oil chamber casing, hold stator housing at this height, and
reach

in to connect moisture probe leads to the probes. Now lower stator housing the rest of the way down into the
oil chamber casing, ' : ) o

6.6 Install upper motor cover / cable assembly as follows :
Install insulating sleeves over each wire inside cable cover ( should be about 220 mm long); leave 16 mm of
each wire outside insulating sleeve and strip 12 mm of insulation off each wire. '

If butt - splice connectors are used, first install a short length of larger diameter fiber insulating sleeve, and
over that a short length of heat - shrink tubing ( large enough to cover the butt - splice connectors ) - slide these
down over the smaller diameter insulating sleeves. .

Reconnect ground lead directly:to.ground clamp:(:520 ). Reconnect power and control leads using crimp

- type connectors. Now slide the fiber sleeve over the butt - splice connector, and then slide the heat shrink
tubing over the fiber sleeve, and shrink the tubing. Or if cap - type connectors or screwed connections are
used, cover each connector with a length of fiber sleeve, to insure connectors are completely covered.
Bundle all these splices together with nylon cable - ties, and / or firmly stuff any excess length of leads up
inside the cable cover, to ensure the leads will not fall down and foul the rotor.

Note : On motors with a single 7 - conductor cable and moisture conductivity probes, one probe lead is

connected directly to the ground clamp ('520 ). With all other cables, each probe lead is connected to
a separate cable lead.

‘ On motors with a control cable of 3 x 1,5 mm with one lead shielded, the shield is connected to one probe
wire,
and the center lead is connected to the other probe wire.

Note : Typical small connectors may be locally available with integral nylon insulation. Do NOT use this
unless manufacturer can guarantee the integral insulation is rated for insulation Class * B " (125°C operating
temperature ) - - some commercially available types are NOT . Therefore, we recommend you use bare
connectors, covered after installation with heat - shrink insulation rated Class " B *. Use F iglass sleeves.
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After securing-cable-cover to upper motor cover{ 501 ) following verification of-electrical connections
must be made :

a) Using a’500 - Volt DC megger, measure the insulation in each motor and control lead to:ground ( by
meggering conductor - to - ground ). :

b) Measure the insulation between each motor lead.( by-meggering conductor - to - conductor ) by-using a
megger as above. Refer to insulation chart‘Figure 8 for reference values. Do NOT megger between high and
low speed conductors of 2 - speed motors.

6.7 Mount upper motor cover

Place O - ring ( 524 ) into upper motor.cover (‘501 ). Re - install plastic insulating bushing into holes and fix
- with loctite. Route all stator leads and conductivity probe leads thru holes inside upper motor cover;keep

light tension on these leads as upper motor cover is lowered toward stator, to ensure no leads are pmched

between stator and upper motor cover. Press upper motor cover onto stator housmg

Place lockwashcxs then install and tighten fastening screws ¢ 532°).

IMPORTANT : On motor type Y nuts 532 MUST be tightened with a torque - wrench to 20 #t - Ib. Failure
to torque to this value will void any explosion - proof rating, if such ratmg was ongmally issued with this
motor.

6.8 Install upper mechanical seal ( 516-) "U - Type " as follows: ’ : l

"

Lay motor down on its side, in order to work on pump - end shaft. Lubricate rubber ring around the static |
( ceramic ) face of upper mechanical seal ( 516 ) with oil. With a wood pusher, carefully press static face |
into upper seal bore of oil chamber casing ( 504 ) - - protect polished surface of seal with cardboard ring '

-supplied as part of packaging of seal. Examine gap between shaft and inner d1ameter of seal face; when
face is correctly installed, gap will be uniform all the way around. -

Seal surfaces must be absolutely clean !

Place a few drops of light oil on the rotating ( carbon ) face of the upper mechanical seal, then lubricate inner
bore of rubber part of the seal with oil and put a small amount of oil onto shaft. Also squirt a small amount of
oil (about 1 ml ) thru the gap between the shaft and the static face of the seal . ( When motor is vemcal this
will lubricate seal facesat start.~up ).

Install rotating face ( with its rubber part ) over shaft, and press.gently down length of exposed shaft until
carbon face touches ceramic face by hand.

Now put spacer - ring ( 554 ) and install snapruig ( 545 ). Check the tight and correct fit of the seal by turning
the shaft by hand.

6.9 Test for water - tight motor assembly as follows :

Keep motor horizontal at all times; do not raise to vertical until test is done ( so oil squirted past the seal in
previous step will not make a false " seal * and invalidate this test procedure ).
Remove plug "MOT " ( 536 ) on oil chamber casing : See general note 6 to open tamper - proof seal, if used. - -

Connect this opening ( threads : British Standard Parallel, 1/4" ) to a source of dry nitrogen regulated
t0 0.5 bar (7 psi).

CAUTION : DO NOT use shop compressed air ( unless refrigerant - or dessicant - dried ) because of humidity
in this source. Then immerse the entire motor ( with shaft horizontal ) into a test tank filled with clean water
and observe all joints for escaping bubbles, which would indicate defective sealing.
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HI'ﬂSh/ REPAIR MANUAL for Submersible and Immersible motors
Disassembly and Assembly of motor size BZ/CZ
S—Nu——.

Dat: 160693 | Nr: 92-RA4447E55 |Fle  MANZ

|

|

|

Note 1 : Pressure over 1 bar ( 14 psi ) will lift the faces of the mechanical seal and cause a " false " leak. \
|

Note 2 : Sometimes air trapped between flanges or in screw threads can give bubbles even through the O-Ring
seals are perfect. To determine if this is the case - - bubbles from trapped air will become fewer, while a true
leak will continue to bubble at the same rate. Watch leak for three to five minutes to determine.

Reassemble any areas with defective sealing. Soften copper washer by annealing and replace plug " MOT ".
‘See Section 4.6 to correctly replace tamper - proofseal.

Thoroughly dry all surfaces of the motor with shop compressed air. Pay special attention to area around the
mechanical seal.

6.10

a) Install wearplate (507 )by " C " -'HYdraulic - execution as follows :
Install O - Ring ( 527 ) on the wearplate ( 507 ).
Install lower seal " U "- type ( 515 ) as follows :

- .-Lubricate rubber around static face of lower mechanical seal ( 515 ) with oil. Carefully press static face into
machined landing of wearplate ( 507 ) -- protect polished surface of seal with cardboard ring supplied as part
of packaging of lower seal. Examine gap between shaft and inner diameter of seal face. When face is cor -
rectly installed,.gap will be uniform all the way around. )

File groove edges if necessary. Place a few drops of light oil on the rotating face of the lower mechanical seal,
then lubricate inner bore of rubber part of the seal with more oil.

Push rotating part gently over shaft ( 503 ). Mount the impeller ( 401 ) by using conical sleeve-(434 ) and
impeller bolt (415 ). For further details see " Q - type instruction manual for submersible pumps " Section 3.1

b) Install " B " - Hydraulic - execution as follows :

Grease and insert O - ring ( 209 ) into groove of the volute casing ( 400 ). Carefully assemble the casing to the
oil chamber casing ( 504 ) and fasten it with lockwashers and nuts.

6.11 Install lower seal " U " - type ( 515 ) as-follows : .

Lubricate rubber around static face:of lower mechanical seal ( 515 ) with oil. Carefully press static face into

machined landing of volute casing ( 400 ). Protect polished surface of seal face. When face is correctly in -
stalled, gap will be uniform all the way around.

Place a.few drops of light oil on the rotating face of the lower mechanical scal, then lubricate inner bore
of rubber part of the seal with more oil. Push rotating part gently over shaft.

Mount the impeller (401 ) by impeller bolt ( 415 ). ‘Grease and insert O - ring ( 406 ) into groove of the suction
cover ( 402).

Assemble suction cover by lockwashers and nuts ( 417 ) to the volute casing ( 400 ).

Adjust impeller clearance by spacer rings ( 414 ), thus clearance between liner and impeller amounts 0,2 mm.
For any further details see " Q - type instruction manual for submersible pumps " Section 3.1.

6.12 Test for water - tight seal chamber assembly as follows

In a similar manner to step 9 above, connect source of dry nitrogen to plug " OIL ", ( ensuring all other plugs
are closed tight ) and test, as before.

‘ Reassemble any areas with defective sealing. Soften all copper sealing washers by annealing, prior to final
tightening of all plugs.

Note : Plug " OIL " does not require tamper - proof seal.
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HfﬂSh/ REP MANUAL for Submersible and Immersible motors
mne—N— Disassembly and Assembly of motor-size.BZ/CZ

Dat 160693 | Nr: 92-RA 444 |File:  MAN.Z

6.13 Refill oil as per Section-2.2.3.2. of instruction manual.

Note : Required oil is of extremly low viscosity. Recommended oil from U. S. suppliers is Shell Pella A

or Gulf Mineral Seal Oil 896.
"Specific gravity at 20° C 0812 .g/ml
Viscosity at 20° C 6.75 mm?2/s (cst)
Viscosity at 40° C . 3.52 mm2/siest) - | -
Solidification point -380° C
Flash point 13200 C
Buming point 1420° C
Evaporation energy- 2510 Kkg -
Solubility in water none

6.14 Reassemble hydraulic parts per Section 3.2.2 of instruction manual.

6.15 Clean surfaces with solvent, and repaint assembled pump with 2 - part epoxy.

: f
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1 HI-M/ LIST OF PARTS Q-MOTOR
-
‘ja-t: 01.02.93 No: 93-TU 4531/1 File: T-LSTPRT
1 poc ) pxscrIrrION coox MATERIAL®
a b/ce-
104 |Spacer ring P.S. 1RD K X
106 "|Bearing spacer 1RD X X
112“|Woodruff key 2FK | S
121-jAnquiar contact ball bearing aLv - -
126 | Lock nut for shafc L L
127 |Lock washer for 126 [ o]
157 |spacer ring .| 1RD K 3
165<|Impeller flange 25F B c
166 |Impeller nut 2FM X F
167~ Impeller locking washer for 165 2FF K F
209 |O-ring -for 507 Q Q
400 | volute casing 4G1 A c
401 | Impeller 111 B/D c
402 | Suction cover 421 A c
403
404
405 | Inspection opening ‘451 A -
406 | 0-ring for 402 or 421 Q Q
407
408 | Wear ring 4R. AD c
409 | 0-ring for 40S Q Q
410
411 | Set of shims or vire 200-400 X F
412
413 | Adjusting bolc F F
414 | Spacaer ring K F
415 4 Impeller bolt 4B. H F
416 | Suction casing 4H, A <
417 | Fastening set H F
418
419 | Fastening set H F
420 | Fastening set H -
421 | Liner 4K. AD <
$22 | Raqulation nut 4Vl F F
423 | Plug R F
424 | Plug N £
429
426
27
428
429
430 | 0-ring
431 | O-ring Q Q
432
433 | Bush impeller/impeller bolt 432 H F
434 | Bush shaft/impeller 42W H F
500 |Junction box cover SDK A C
501 {Upper motor cover SDM A A
$02 [Motor stator SES - -
$03 {shaft (Rotor) SWO (SER} H F/R
$04 | 011 chamber casing $GO A AE
$05 | Lower bearing cap P.S. soL A A
$06 | Retaining ring K .4
$07 | Back cover/mech. seal plate SCD/1PM A 4
508 | Spacer ring SRS o] o]
509 | Fastening set $00-501 H F
510 | O-ring for $57 P.S. ex-proof old type Q Q
511 | Back cone . 1K, A/D c
$12 | Lover ball bearing P.S. 8LW - -
513 | Upper ball bearing cable sice BLNW - -
514 | Double row angular contact ball bearing aLW - -
515 | Mechanical saal P.S. 80M -
516 | Mechanical seal M.S. 80M - -
517 | Humidity relay SEU - -
518 | cable SEK - -
519 | Terminal board - -
520 | Ground cable connection (earthi K K
521 | Terminal connectors ex-proof - -
522 | Terminal connectors - -
523 | cable entry assembly SEE - -
(intermittent fitting) (SE2) - -
. 524 { O-ring for 501 ' 9 :
525 | O-ring for 500 o .
526 | O-ring for 558 on top Q e
526 | steel ring J £
527 } O-ring for 200 M.S. Q Q
' For material explanations see sheet
of section "ENGINEERING DATA"
"t a: Standard material execution
b: All internal vetted parts stainless steei
C: All wvetted parts stainless stecl
depending on size
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#HI'DSZ%/ | LIST OF PARTS Q-MOTOR | _ w

Dat: 01.02.93 No: 93-TU 4531/2 File: -T-LSTPRT
pos.| bpRsRIPTIOER : ! coox MATEZRIAL
” N 4 b/ce
528 ) O-ring for S19 Q Q
5§29} O-ring for $58 bocttom | o Q Q
530| O-ring for S04 M.sS. ! Q Q
$31] O-ring for 505 Q Q
$32{ Fastening set $57-501 (small Motors} . SF8 {1 K F
533 | Fastening set 5S04-505 ) H [
$J4 Fastening set 507-557/504 - H 2
$35] Fastening set 501-519 H £
536| Plug with gasket F<C f
$37| Fastening set 561 H F
5387 Fastening set 504-59%7 H 2
5391 Snap ring for $34 (C-Type) N o] -
$40| Distance bolt for S19 K X
$41} O-ring for 540 Q Q
$42| 'Grease retaining disc P.S. ) SSF K K
543 | Holding ring for $19 K X
544} Snap ring for $53 o o
545 | Snap ring for S16 = M.S. R 0 0
S¢6]| Snap ring for 515 = P.S. o] F
S€7| O-ring for 598 (400-557) Q Q
$48| Plug for lubricating hole Fep
549 | 041l glass - -
$50] Driving pin for S60 G G
551
5§82 Plug for flushing connection 581 N £
$53) Oil seal sleeve . 508 J J |
5S¢ | Spacer (if no oil impeller} . SKD X 3 |
555] 04l seal sleeve Q Q
556 Ring screw L) F |
$57| Stator housing SGM A NF |
558 ) Cooling jacket . SKG K F
$S9) sSpring ring for 558 SRF X F
560§ Impeller for circ. of cooling liquid 5K1 A A
561| Guidance sheet ' SKB X K
562 Snap ring for ventilator : o o]

S63| Ventilator cap
S64
$65| O0-ring for 566-598
$66| ©il elbow .
$67| cable bush

S68 | Fastening set 575

TO»>»O
mo .+ 0

569 | Fastening set 517
570 0-rinqg for 575
571| Temperature probe . .. SET
$72| Float switch E SES
$73| Snap ring 574
574 | Cover disc Mot. § + 1 SDA
575 | Cable cover (probe, Mot. 6+7) . R SDK
576] Shims for 507-504, $S07-511 .

$17| Probeholding
578 | Molsture detector . 8ctF
579| Fastening set $93-300

580 | O-ring for $S93 gear side

581 | Pipe for 507 old types

582 Inset for $57 ex-proof old types .
583 | Grease disc M.S; ’ $ss
584 | Spacer for 503 standard bearing !

585| Spacer for 557 standard bearing

566 Small plate for gqround cable (earth)}
587} spacer P.S.

588 | Grease disc, cable side

589} Snap ring for 588

$90 | Cable connectlon

591 Carrying plate for 590

$92 | ¥inding

$93 | Motor support

59¢| snap ring for $9S

595 | Heat shield

596| Name plate ex-proof

597) Name plate §
598| 011 tubes (ellbow tor oil) SKR/SBO
599 | Fastening set 598

640 | Fastening set 646-400
642 | Rubber seal 6AD
646 Cliding shoe §as

o x

P ORRXRUVURRR»LOX I XXP>2XO I}

o » v

>
~
~
=
L

*»OQ £V
nO")-::,'-)-n' P O X XXX X> IO 1 1 XM I XO+ 10™

For materlal explanations see sheet

of section "ENGINEERING DATA"

a: Standard material execution

b: ALl Internal wvetted parts stainless steel

C€: All vetted parts stainless steel
depending on size
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SUBMERSIBLE PUMPS

C0ca-M/C080-M

-

TAUCHPUMPEN
CNYV2 S0Hz

D = 7Smm
N N (%e)
\\ 70
= : 60
N 50
40
.\QH 30
_ 20

MAX. 17 AMP FOR QUICX THERMAL PROT. SETTING INCLUDES
CONTINUANS OVERLOAD FACTOR. (INCLUDING MECH. SEAL FRICTION

40°C MAX. AMBIENT TEMP.; TEMP. CONTROLs oL,
2830 RPM ; 400V, 50 CYL. (ALSO SUITABLE FOR 380V TO 415V)
DATA OF CURVES ACCORODING ISO 2548 (LASS “C", ANNEX

LEAKAGE CONTR

- ll‘i'-ll - "'_,i-. :"- = ii;

0246 80R%®B B 202222830323 3 3B 4042 44 4s 48 9

B.
MECH. SEALS FRICTION IS INGL. N MOTOR EFFICIENEY DATAS. SIND M WIRKUNGSGRAD DES MOTORS ENTHALTEN.

THERMO BLOCK AUF MAX. 17 AMP EINSTELLEN. OESER WERT ENTHAELT

UEBERLASTFAKTOR. (INKL. REIBUNGSVERLUST DfR MECH. DICHTUNG).
STANDARD,

40°C MAX. UMGEBUNGS TEMP.; TEMP. WAECHTER; LECKAGE WAECHTER;
2890 UPM ; 400 V, SOHZ.

KURVENDATEN GEMAESS ISO 2548 KLASSE “C* ANNEX B. {
REIN HYDR. WIRKUNGSGRAD, REIBUNGSVERLUSTE DER MECH. DICHTUNG

Drawn by/Bearb. Dat.Vis. s

92-K 4418

Approved by/Gepr, Dat.Vis. « 3109.92 HF
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SHidrostsl

SECTIONAL DRAWINGS Q-HYDRAULIC
COCQ / DODQ NOT REGULABLE

No:

24-S 4969E

File: -QEDATAl

l(’” Dat: 21.07.94

- e

411

421

419

400

£01
415

PART DESCRIPTION MATERIALS OF CONSTRUCTION
1
400 VOLUTE GREY CAST IRON
401 IMPELLER NODULAR IRON
411 SHIMS STEEL
415 IMPELLER BOLT STAINLESS STEEL A4
419 FASTENING SET RUSTLESS STEEL
421 LINER GREY CAST IRON
642 RUEBER SEAL

NITRILE

Kcnstruk:ionsznderunqen vorbehalten
Hiérostal reserves the right to nare changes without giving
Hdidrostal se reserve tous drcits Ze changement de costruc

zrlor notlce.

Tlizn.
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SECTIONAL ORAWINGS MOTOR
SCHNITTZEICHNUNGEN MOTOR

NZA./ NIP./NZV. .

ILUBTt

LN

- - ‘- . —lf_ lllv'lll

16.11.93 _ No: 93-S4780 File: MOTOR ZA/ZP/ZV INTERN .
518
523
501
520 ~
T =
B
532 L
N
IBRS | N
TR =
| N\ t
N N
N
;L :
AN | 508
AN
\ -':\ " \J/MOT
1| I : / 104
530 N\ S14
596 =i S36ex
536a- ) S536b
S04 597
527 3
552 - |
507 N 578
209 = N 516
SS4
S45 515
S46
: C-Hydraulik —= &— B-Hydraulik
Aend. :

-

-Pulse Id TMS619

Active 29/01/2014

Page 70 of 70






