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0. INTRODUCTION

The aim of a maintenance plan is to provide a guide for operating on all installed components
of LYOBETA 3PS, 4PS, 5PS & 6PL units that require maintenance.

The success of a maintenance plan basically depends on how detailed the collected
information is and on the correct analysis of this information. The maintenance plan must
therefore be an active document to be modified according to user requirements.

The maintenance plan is based in a series of inspections and operations that must be carried
out at intervals depending on the specific task that range from a daily basis up to once every
six months. The corresponding information should be compiled and noted in detail in order to
be used for the following maintenance operations.

WARNING &

¢ All maintenance actions on this equipment must be performed by a qualified technician who
is familiar with the proper maintenance procedure required for this equipment. In case these
actions are not carefully carried out, the equipment could work in abnormal conditions.
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1. MAINTENANCE INSTRUCTIONS

WARNING &

Before beginning any maintenance operatlon or work on the freeze-dryer, disconnect it
from the power supply.

» In general, a regular inspection of the correct operation of all the components of the unit
should be performed once a year.

1.1. VACUUM UNIT MAINTENANCE

See manual of the pump to do the following maintenance operations in the vacuum unit:
First oil change. Inspection of oil condition. Inspection of oil level.

Vacuum pump internal cleaning. Each time a change of oil is done is advisable to clean
the inside of the pump body periodically. It is harmful for the pump to be stored for a long
period of time filled with dirty oil; therefore, is advisable to change the oil beforehand.

It is advised to use a funnel when emptying the oil of the pump, as follows:

See the manual of the pump for the manufacturer recommended oils.
Recommended Azbil Telstar Technologies oils are:

¢ AV-30, mineral oil for general applications in industry and laboratory.

¢ CHEMOIL-500, oil to be used at high temperatures.

+ WETOIL-8r, oil to be used in aspiration of large quantity of water steam.

About the ILMVAC pumps, LABOVAC 14 is recommended for standard applications. See the
manual of the pump for special applications recommended oils.

Visual inspection of oil leaks. Make sure that there is no oil near of the vacuum pump.

The presence of drops or puddles of oil suggests possible oil leaks via gaskets or caps or also
a low oil level. The area must be cleaned, and the origin of the oil leak must be identified.

NOTE:

e Follow the current environmental regulations about the waste and disposal of used oil.
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1.2. REFRIGERATING UNIT MAINTENANCE

The refrigeration system requires hardly any maintenance. If, as a result of an accident or
the breakage of a refrigeration circuit, oil or refrigerant are needed, please contact the
Telstar Customer Service.

Regularly check the oil level of the refrigerant compressors by looking through their
respective sight glasses (except for the second stage R-23 compressor of versions 3PS, 4PS
& 5PS, that has no sight glass). The level should be halfway up the compressor sight glass
when it is in operation.

To ensure proper cooling of the refrigerating unit, all the vents must be far enough away
from other equipment or to the wall (minimum distance of 200 mm).

Check the refrigerant flow (R-507) sight glass, which is in the freeze-dryer refrigerating
circuit (access by opening the left lower lateral panel), when the compressor is working at
full load.

L I

Bubbles present in the sight glass indicate that the R-507 refrigerant level is insufficient. In
this case, check that the cooling times of the shelves and condenser are normal or whether
they are longer than these times. In such a case, contact the Telstar Customer Service in
order to check leaks and load gas.

Refrigerant loads (also registered, according EN 378 & EN 1494/2007, in the labels located
at the rear side of the right lateral door as shown in picture of next page)

R-507 R-23

3.5 kg 0.8 kg / (10 bars at 23°C+20°C)

Periodically, it is advisable to clean the dust accumulated in the refrigerating unit condenser
panels. To do this, the freeze-dryer side covers must be opened, and the condensers cleaned
using a small brush and, if possible, by blowing compressed air throughout the panel in order
to remove completely the accumulated dust. This should be specially performed before
summer.

Regularly check that the room temperature is not above 28°C (recommended 23°C+20°C), as
that would hinder the air-cooling requirements of the refrigerating system. If this is the case,
try to achieve better ventilation in the area where the freeze-dryer is placed.
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1.3. THERMAL FLUID SYSTEM MAINTENANCE

The inspection and maintenance work to be carried out on the thermal fluid system unit is as
follows:

Fluid level inspection. At the top of thé freeze-dryer there is a tank containing the fluid
which acts as an expansion tank to balance out the fluid volume differences during the
freezing and heating phases. It is equipped with an exterior level sight tube. At room
temperature, when the pump is switched off, the fluid should fill half of the expansion tank.
The unit is fitted with a safety device that, in case that the heating fluid is below a set
minimum level, it stops the fluid circulation pump. To check if the fluid circulation pump is
working or switched off, observe the display of the circulation pump, which indicates
pressure when the pump is working and when it is switched off.

Safety temperature switch control. The tank containing the electrical heating resistors is
equipped with a safety temperature switch, which acts as a protector against accidental
excessive fluid heating. This temperature switch is normally set at 10-15°C above the
maximum programmed heating temperature. Check that the temperature switch is at the
correct level, otherwise, it will stop heating and an alarm will be shown. The temperature
switch is located closed to the vacuum pump.

Visual inspection of fluid leaks. Regularly check the absence of thermal fluid leaks
throughout the circuit. The presence of drops or puddles of fluid suggests possible leaks from
the valves, circulation pump or connections. The area should be cleaned, and the source of
the thermal fluid leak should be identified.
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1.4. MAINTENANCE TABLE
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The frequencies for each operation, particularly the oil change in the vacuum pump, that are
shown in the following Maintenance Table are suggested values for a normal operation of the
freeze-dryer. Extremely severe working conditions can reduce the intervals mentioned in the
Table.

OPERATION

FREQUENCY

VACUUM UNIT

Inspection of oil conditions
Inspection of oil level

First oil change

Qil change

Check the performance of the vacuum unit,
particularly the standard time for reaching
vacuum throughout the unit with cold
condenser

Visual inspection of oil leaks

Daily

Daily

After the first 150 hours of service
Minimum every 500 hours of service
Every 6 months

Daily

REFRIGERATING UNIT

Cleaning of the condenser panel
Inspection via the oil sight glass of the
operating compressors

Check the performance of the refrigerating
system by checking the standard chamber
shelves and condenser cooling times

Every 6 months
Every 3 months

Every 6 months

FLUID CIRCULATION UNIT

Inspection of fluid level

Inspection of the safety temperature switch
to ensure it is at the right temperature

Visual inspection of thermal fluid leaks

Every 3 months
Every 3 months

Every 3 months
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1.5. MODIFICATION OF THE DISTANCE BETWEEN SHELVES (OPTION)

The clearance between shelves can be changed by means of the pneumatic cylinder located
at the bottom of the chamber.

The freeze-dryer is supplied with a set of rods that enables the useful plates to be used in
the chamber. You can request other separator rods for a wide range of loading surfaces and
clearances to the Teistar Customer Service.

To change the rods is necessary to place the shelves at the top part of the chamber.

The operation should be performed with the chamber plates at room temperature.

To change the rods, proceed in the following way:

Select the appropriate set of rods corresponding to the required clearance.

By means of the touch screen (“stoppering” option), fully move all the shelves towards
the upper part of the chamber.

Unscrew the three lateral clearance rods (two on one side, one on the other) that act as
a guide and support the chamber shelves at the appropriate height. Remove these rods
from the chamber.

Place the appropriate rods for the number of plates corresponding to the required new
clearance and screw them to the top support.

By means of the touch screen (“stoppering” option), move the shelves towards the
bottom of the chamber and check that the correct shelves keep the corresponding
clearance between them. The spare shelves will remain at the base.
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2.1.

VACUUM UNIT
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PROBLEM

CAUSE

SOLUTION

The vacuum
pump does not
start

The pump motor is not receiving
current.

Check the pump electrical terminals.

Check the corresponding circuit-breaker.
Check that the working temperature is not
too high (>280°C), as this might have caused
the circuit breakage.

The control system does not
allow the pump to start, due to
the condenser is not reaching
the appropriate temperature.

Check that the condenser temperature is
high enough to allow the start-up of the
vacuum pump, thus protecting it from
excessive vapour absorption.

Pump wheel seizure. The motor
shaft does not turn.

Contact the Telstar Customer Service.

A vacuum is not
reached in the
vacuum pump

The motor turns but it does not
create a vacuum.

Motor/pump coupling broken. Contact the
Telstar Customer Service.

The pump is not
creating the
maximum
vacuum
pressure

Lack of oil.

Check the level of oil in the pump and add if
necessary.

Contaminated oil.

Empty the oil from the pump and fill it with
new oil.

Abnormal pump
heating

Lack of ventilation or very high
temperature (above 28°QC).

Position the unit in an area with better
ventilation. Check that the vents are not
blocked.

Smoke leak
from the
exhaust

Air ballast too open.

Close the air ballast.

There is a leak in the unit.

Find and repair the leak.
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2.2. REFRIGERATING UNIT
PROBLEM CAUSE SOLUTION
The

refrigerating
unit does not
start

The compressors are not
receiving current.

Check the compressor electrical terminals.
Check the circuit-breaker corresponding to
each compressor.

The chamber
shelves or the
condenser are
not reaching

the minimum
temperature

Refrigerant leak.

Notify the Telstar Customer Service in order
to locate the leak, repair it and load gas.

Intermittent
compressor
stoppage

Not enough refrigeration of the
condensing component.

Place the freeze-dryer in a better ventilated
location.

Check that the room temperature is below
280C.

Clean the panel of the condenser with
compressed air and a brush.

Check the appropriate circulation of fan
forced air.

The compressor
stops after a
series of
intermittent
stoppages

Activation of the compressor
motor thermal protector.

Place the freeze-dryer in a better ventilated
location.

Check that the room temperature is below
28°C.

Clean the panel of the condenser with
compressed air and a brush.

Check the appropriate circulation of fan
forced air.

Wait 30 minutes for the motor to cool down
and for the protector to become unblocked
in order to restart operation.

SM-LyoBeta-EN-2001
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2.3. FREEZE-DRYER ASSEMBLY

PROBLEM CAUSE SOLUTION
Check that the unit is airtight,
Clean the chamber and condenser joints with
alcohol and then lubricate the chamber and
condenser joints with vacuum silicon grease.

. Lubricate with vacuum silicon grease the
A working

vacuum cannot
be achieved in
the chamber

There is a leak in the unit.

mobile sealing areas of the sample thief
(when installed).

Check that all the connection valves are
closed.

Check that the condenser exhaust valve is
closed.

Check that there is no defrosted water
remaining from the last operation in the
discharge tube of the condenser.

The heating
temperature
cannot be
reached on the
shelves

Fluid circulation pump is
stopped.

Check the corresponding circuit-breaker.

Safety thermostat is activated.

Increase the fluid temperature safety
thermostat level.

Lack of fluid in the expansion
tank.

Add heating fluid. Check level.

The heating resistor has melted.

Check the proper function of the heating. If
it has melted, replace it.

The heating resistor is not
receiving current.

Check the corresponding circuit-breaker.

The shelves
sliding system
is not working

correctly

Lack of pressure in the
compressed air line.

Check and ensure the right supply pressure
(4-6 bar).

The vacuum
gauge indicates
gauge short
circuit on the
display

Vacuum gauge short-circuit.

Check wiring.
Replace the gauge.

The condenser
defrosts very

The defrosting resistor is not
receiving current.

Check the corresponding circuit-breaker.

Check the resistor. Contact Telstar Customer

slowly Defrosting resistor has melted. Service
Fuse has blown out Locate the relevant fuse on the electrical
One of the ) diagram and replace it on the electric panel.

freeze-dryer
solenoid valves
is not working

Defective solenoid valve.

Replace the solenoid valve.

Cabling cut.

Check and replace the cabling.
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SPARE PARTS
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Only original parts and accessories will guarantee correct operation of the freeze-dryer.

Please do not hesitate to contact the Customers Service pointing out the model, operating

frequency (Hz) and serial number of the ufit.

3.1. VACUUM GROUP

DESCRIPTION CODE
Inficon vacuum gauge 36711
High vacuum grease Molykote 50g tube 607820
ULVAC version (standard)
| Oil rotary vacuum pump ULVAC GLD-202BB 636213
Qil mist filter OMT-200A ULVAC 622106
Major kit ULVAC GLD-202BB 633911
Oil AV-30 for vacuum pump (5 litres) 15265
ILMVAC version (optional)
Vacuum pump ILMVAC P12Z-301 623814
Cartridge for oil mist 800160 630249
Service kit ILMVAC P12Z-301 302079-01 (rotary vane pump) 635673
Service kit ILMVAC P12Z-301 402041-02 (diaphragm pump) 635674
Oil Labovac-14 for ILMVAC Vacuum Pump (1 litre) 644897
3.2. REFRIGERATING SYSTEM
DESCRIPTION CODE
Fan for secondary circuit R-23 16709
Fan for secondary circuit R-507 2405
Liquid sight glass 20661
Solenoid for solenoid valve DANFOSS 3551
Drying filter R-23 3518
Drying filter R-507 | 3252
3PS, 4PS, 5PS
Compressor R-23 | 3563 (50 Hz) / 12202 (60 Hz)
Compressor R-507 B 70617 (50 Hz) / 18025 (60 Hz)
Air condenser 70610, 3428
Water cooled option:
[ Water condenser | 15993, 19534
6PL
Compressor R-23 70617 (50 Hz) / 18025 (60 Hz) |
Compressor R-507 | 70618 (50 Hz) / 18026 (60 Hz)
Water condenser 15993, 19534
Air cooled option:
| Air condenser ] 66357, 3428 |

SM-LyoBeta-EN-2001
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DESCRIPTION CODE

Condenser joint 24523

Thermic fluid: Silicone oil KT3 70327

Temperature gauge shelf/product Pt-100 606926

EBM fan S4E 330-BP18-30 14397

3PS, 4PS, 5PS

| Chamber door joint 25237 |
1299813 |

6PL

[Chamber door joint

SM-LyoBeta-EN-2001
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4. MAINTENANCE RECORDS

4.1. TIME METERS

Write down in the following tables the number of hours operated before resetting the time
meters.

VACUUM PUMP

DATE HOURS OPERATION DONE BY:

COMPRESSOR E1

DATE HOURS OPERATION DONE BY:

COMPRESSOR E2

DATE HOURS OPERATION DONE BY:
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4.2. OTHER OPERATIONS
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DATE

OPERATION

DONE BY:
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5.2. GENERAL COMPONENTS LIST

POS. CODE DESCRIPTION
FP25010 610214 | FLUID PUMP GRUNDFOS MAGNA1 32-60 F 220,1x230V
BHV25014 22202 |STRAIGHT-FLOW VALVE "%"SOLD-""SAE CASTEL
HE25101 70252 | HEAT EXCHANGER SWEP B5THx20/1P-SC-M 4x3/4"&16
HE25102 70271 | HEAT EXCHANGER B8x30 CONEX. 4 WELD SWEP
EH25035 13883 | HEATER MONOBLOCK ELECTRICFOR
TSH25034 60276 | CAPILLAR TEMPERATURE SWITCH TG-200
TIC25039 | 606927 |PT 10('3 PROBE CLASS-A 3 WIRES L=25 D=4
TIC25040 606927 | PT 100 PROBE CLASS-A 3 WIRES L=25 D=4
TI45046 606926 |PT 100 PROBE CLASS-A PRODUCT 3 WIRES
5V15002 6066 | ELECTROVALVE 2/2 220V 50/60Hz BACOSOL
2545029 71733 + |INDUCTIVE DETECTOR 5mm M8X1 +
610128 [ CONNECTOR M8 5m IFM

PIC10002 36711 |PRESSURE GAUGE INFICON -

SV10001 643451 | SOLENOID VALVE 2/2 G3/4 6213, 230V
BFV10000 | 621286 |BUTTERFLY VALVE DN100 PN10 A-316 VAMEIN
TIC45041 606927 | PT 100 PROBE CLASS-A 3 WIRES L=25 D=4
EH25036 16260 |HEATER CABLE RESISTANCE SR HSB 60

Sv40019 600227 | SOLENOID VALVE 6013 G1/4+CONECT. BURKERT

- 5V35020 617436 | BLOCK OF VALVES
SV35021 617436 |BLOCK OF VALVES
~ PC35002 617433 | CYLINDER+2 FLOW REG.

PR35022 617435 | PRESSURE REG. + 2 FITTINGS

LI25003 6350 | VISUAL LEVEL INDICATOR NYLON 6/8

VC25009 8453 FILTER CAP 3/8"+F+ORANGE+GASKET
BHV25002 7401 BALL VALVE G%" INOX

ET25000 1287259 | EXPANSION TANK LYOBETA FIDJI

LS25004 8897 |[LIQUID SENSOR WITH CABLE o
BHV25011 10660 | VALVE CASTEL 5/8”
BHV25013 | 10660 |VALVE CASTEL 5/8”

SM-LyoBeta-EN-2001
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VACUUM PUMP:
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POS. CODE DESCRIPTION
VP10010 | 636213 |OIL ROTARY VACUUM PUMP ULVAC GLD-202BB
F10012 622106 | OIL MIST FILTER OMT-200A ULVAC
VS10011 70155 | SOLENOID VALVE VS-25 ASSEMBLY
OPTIONS:
POS. CODE DESCRIPTION
SV15001 6066 ELECTROVALVE 2/2 220V 50/60Hz BACOSOL
PI10007 57359 PRESSURE GAUGE D.63 SECO RV1/4" -1 A 0 BAR
PV15000 | 600441 PROPORTIONAL LEAK VALVE MKS
NV15000 10764 HOKE MILLI-MITE VALVE AISI316 %"NPT
PIC10005 12968 BARATRON PRESSURE GAUGE
TIC45048 606926 PT 100 PROBE CLASS-A PRODUCT 3 WIRES
TIC45070 607013 TYPE T THERMOCOUPLE PROBE W/CABLE AWG30 L=1.1m
EIR45044 73880 EUTECTIMETER SENSOR
MIC45200 55980 HUMIDITY TRANSMITTER VERIDRI + CABLE
ST45049 1318038 SAMPLE THIEF ASSY LB 3PS/4PS/5PS
ST45049 1318031 SAMPLE THIEF ASSY LB 6PL
VP10020 22516 VACUUM PUMP 2F-3 230V 50/60HZ LAB. TOP-3
BFHV10052 53753 BALL VALVE FESTO QH-QS-6-1/8
BFHV10053 53753 BALL VALVE FESTO QH-QS-6-1/8 o
PI10023 10390 PRESSURE GAUGE DN63-1 A 1.5 bar G%4"
PIC45025 627061 PRESSURE TRANSDUCER A10 WIKA -1/1.6barA
F150003 18559 FILTER CARTRIDGE HIGH FLOW BIO-X
F150003 70585 FILTER PALL NOVASIP (with inert air connection)
TIC45300 57356 SENSOR PT100 3H CABLE2500mm WIKA

SM-LyoBeta-EN-2001
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5.5. REFRIGERATING SYSTEM COMPONENTS LIST

3PS 4PS

POS. | cne cope | 6PL CODE DESCRIPTION
coelo ; CONDENSER
HE31001 ; 66357 | DOUBLE CONDENSER SEREVA
Optional - -
Olpi?oﬁ ' St1a5n9d9a3r 4 | HEAT EXCHANGER SWEP B10THx20
42 42
HE31016 SL§9nsds§4r : ol%isoff B Nl
Optional | Standard | HEAT EXCHANGER BSTHx10/1P-SC-M SWEP
PSH31002 | 609848 | 609848 |PRESSURE TRANSMITER R-1 0-30 BAR WIKA
619852 s COMPRESSOR UH FH2480Z 220V II 50HZ
: 627606 | COMPRESSOR UH FH2511Z 220V II 50HZ
RC31003 18025 - COMPRESSOR UH FH2480Z 220V 60Hz
- 18026 | COMPRESSOR UH FH2511Z 220V 60Hz
SV31004 3551 3551 | SOLENOID VALVE EVR3 %" DANFOSS
TK31005 3540 3540 | VESSEL C-150 PECOMARK WELD
F31006 3252 3252 | DRYING FILTER %" WELD. DANFOSS
SG31007 | 20661 20661 | LIQUID FLOW INDICATOR %" WELD. SGN-6 S
SV31008 3551 3551 | SOLENOID VALVE EVR3 %" DANFOSS
CV31009 3485 3485 | EXPANSION VALVE DANFOSS
CV31010 3485 3485 | EXPANSION VALVE DANFOSS |
TK31011 20567 20567 | LIQUID SEPARATOR DAL-010-S 5/8" TECNAC
PSL31012 | 610148 | 610148 |PRESSURE TRANSMITER R-1 -1-10 BAR WIKA
PSH31013 | 609848 | 609848 |PRESSURE TRANSMITER R-1 0-30 BAR WIKA ]
TK31014 21697 21697 | COLLECTOR R-23 LYOBETAS )
F31015 3518 | 3518 | DRYING FILTER DANFOSS ]
3563 - | COMPRESSOR UH CAJ2464Z 220V WELD
RC31017 619852 | COMPRESSOR UH FH2480Z 220V II 50HZ B
12202 ; COMPRESSOR 220V 60Hz CAJ2464Z
_ 18025 | COMPRESSOR UH FH2480Z 220V 60Hz
SV31018 3510 3510 | SOLENOID VALVE +COIL B
(TK31019 22518 22518 | VESSEL
PSL31020 | 610148 | 610148 |PRESSURE TRANSMITER R-1 -1-10 BAR WIKA
20481 . THERMOSTATIC VALVE FLICA R23 TLEX00372
C¥310:4 - 20482 | THERMOSTATIC VALVE FLICA R23 TLEX00372
SV31022 | 635173 | 635173 |SOLENOID VALVE NC 3/8" HONEYWELL MD 103S
SV31023 | 635173 | 635173 |SOLENOID VALVE NC 3/8" HONEYWELL MD 1035
cv3topn | 20481 _ THERMOSTATIC VALVE FLICA R23 TLEX00372
; 20482 | THERMOSTATIC VALVE FLICA R23 TLEX00372
HE31025 | 20564 | 20564 | HEAT EXCHANGER B8THX20/1P-SC-M SWEP
CV31026 Ozp‘tii)i{';ll St2a4n6d6alr 4 | CHECK VALVE 3/8" DANFOSS NRV-10S
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