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Introduction

Congratulations on the choice of an Australian made quality product. Labec products are
manufactured, tested and calibrated to meet published standard specifications under our strict
quality assurance guidelines.

This Instruction Manual is for the guidance of operators of Labec Autoclaves and should be read
before the autoclave is connected to the electricity supply.

It is hoped that this manual will supply all the information that the customer should require for
satisfactory operation of this product. If, however, there are any questions that remain
unanswered please contact the Service Department via the website enquiry page and include the
serial number of the unit.

Unpacking

Remove all packing and protective wrapping from both interior and exterior of the autoclave.
Check the autoclave for any possible transit damage. Ensure all ordered accessories are present.
If any physical damage or shortages are evident, do not discard the packaging material until the
autoclave is inspected by the distributor, agent or manufacturer.

NOTE: All claims for shortage or damage must be made within fourteen days (14) from delivery.
Subject to our standard published conditions of sale, we have reasonable grounds to believe that
we have ensured, so far as is reasonably practical, that the products listed in our catalogue and
brochures have been designed and constructed so as to be safe and without risk to health when
properly installed and used in their environment by appropriate and trained personnel, and where
applicable, in accordance with our published instructions.

Installation
Electrical
Thi ipment m n rdin AS/NZS3760:201 rior

and thereafter every 6 months dependent upon the environment.

A qualified electrician should connect the power supply through the conduit at the back of the
autoclave. Access to the terminal block is obtained by removing the right hand side panel of the
autoclave. The frame of the autoclave must be sufficiently earthed using the earth terminal
located adjacent to the terminal block.

**Bench Model only ***Ensure the Autoclave is screwed to bench at rear using attaching lugs to
prevent pulling or tipping Autoclave off bench when in use.

It is preferable to locate the autoclave close to a powerpoint and recommended that double
adaptors are not used. Check the total wattage if connecting to multi-point outlets. Check the
rating plate for power requirements. Installation is to be carried out by a qualified electrician in
accordance with the power requirements of the product specifications.

See Appendix B attached.
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Plumbing
Connect all plumbing in accordance with local authority’s regulations.

See Appendix C attached
Location

Select a location free from draft and away from direct sunlight or other heat source. Proximity to a
drain for:

1. Waste from the manually operated drain.

2. The outlets servicing the pressure release valve and air vent

3. Adjustable steam release valve at the bottom right hand rear of cabinet.
General

The LABEC Automatic Autoclave is designed and constructed to meet the requirements of
AS1210 of the Pressure Vessel Code and has been approved by N.S.W. Workcover Authority, to
operate at pressures up to 215 K.P.A. Regulations require that on installation the autoclave be
examined by a “Competent Person” or licensed boiler inspector and this certificate of inspection
be displayed near the autoclave and renewed and inspected annually. For more details contact
your local equivalent of Workcover NSW or contact Labec for more information.

Approval Numbers
NSW QLD SA WA TAS
AA9 6766-P-87 WA94
AA13/AA16 674-P-90 BV18716 PV86636/7 | WA9489 TA4946
AA18/AA20 673-P-90 BV18717 PV86636/7 | WA9490 TA4947

Heating
Heating of the autoclave is by means of stainless tubular element located in the base of the
autoclave vessel.

Description of Controls
See Appendix A Attached

Temperature Control

Labec autoclaves are fitted with solid state proportional action temperature controllers which
operate from a sensitive thermocouple or Rtd inserted in the working space of the chamber. The
controller has been calibrated at 121°C and before any adjustments to temperature settings are
made allow the autoclave temperature to stabilise for at least one half hour. For the digital
controller fitted please read the enclosed operating instructions when setting the controller
temperature. The timer will automatically start the countdown process once the
temperature reaches the set value. (OP4 indicates the timer has initiated ALM may also
flash together indicating the timer countdown has commenced).
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Important Safety Instructions

Caution
Please observe the following safety measures before using your LABEC equipment.

1.

2.

3.

o~

Ensure pressure inside the autoclave is reading zero KPA on the pressure gauge before
opening the lid.

These autoclaves are NOT FLAME PROOF and under no circumstances should
inflammable, combustible or explosive material be placed in the autoclave.

Low ignition temperature materials and those materials which give off inflammable or
explosive vapors should not be placed in the autoclave.

Avoid heating substances which give off corrosive vapor.

Users are advised of the dangers of heating combustible materials. The manufacturer can
recommend special types of elements which will prohibit the autoclave’s temperature
Observe those rules pertaining to wiring and installation of electrical appliances as
recommended by the local supply authority.

Safety Instructions

1.

NOoOORWN

10.

Use full face shield protection when loading and unloading the chamber.

Wear Full length gloves when loading and unloading the chamber.

Wear waterproof apron full length when loading and unloading the chamber.

Check Pressure Gauge shows Zero Pressure before attempting to open the Autoclave.

Fill only with hose or bucket — do not connect to water mains.

Load or unload with gloves which cover forearms or wear long sleeve shirt.

If contents are harmful wear an appropriate respirator and filter to prevent inhaling
hazardous vapors.

Ensure both hands hold lid handles when opening autoclave and ensure no body parts
extend over the autoclave.

Ensure the baskets are not too heavy when loading and unloading and use correct lifting
methods.

Keep hands and body away from autoclave when in use to prevent burning and/or
scalding.

Operation
1. Connect the chamber to an alternating current supply of voltage specified on the rating plate
mounted on the side or rear of the chamber.

DANGER: THIS AUTOCLAVE MUST NOT BE CONNECTED TO DIRECT CURRENT SUPPLY

1.

abkwb

Ensure the drain 1 is closed, and then manually fill the boiler with clean water to a level just
below the top of basket stand. Note: YOU MAY USE DISTILLED WATER.

Load the autoclave.

Close the lid following the “closing the lid” instructions.

Switch the mains power on. Turn the temperature controller to the required temperature.

Set the timer to the required sterilisation period. (Default mode is A - The timer must be set to
MODE A or it will not operate correctly)The timer has multiple time autoclave selections which
are displayed in the window i.e. 0.1 seconds, 0.1 minutes, 0.1 hours, hours, 10’s of hours. The
time may be selected in any mode from 001 to 300hrs.

. Press the ‘start’ button.
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. The autoclave will switch on and will heat up until the preset temperature is reached.

8. When the preset temperature is reached the timing cycle will start. The red alarm light will
illuminate on the temperature controller. Constant pressure/temperature will be maintained in
the autoclave until the pre-set time has elapsed, at which time the heaters will switch off and
the dump valve 5 will automatically release the steam if it is open.

9. Open the lid following the “opening the lid” instructions. BE SURE ALL STEAM IS

RELEASED FIRST.

Indicators

1. An indicating lamp adjacent to the controller will illuminate when the heaters are operating.

2. An amber pilot light will illuminate if the water level is too low.

3. An automatic digital reset timer with multiple time modes will be activated once the
temperature reaches the set temperature, the timer will then flash “off” until the time has
elapsed, then the autoclave will cool until the ‘start’ button is pressed again.

4. If you wish to change the temperature you are using the autoclave at and therefore the
temperature at which the timer will begin its timing cycle please call the manufacturer’s
technical department.

5. It is advisable to check the water level after each cycle.

6. A Pressure gauge indicates pressure inside the vessel.

Chart Recorder (Optional - not on all models)

Please read the chart recorder manual before use of the autoclave.

The recorder is programmed to record the autoclave temperature on Channel 1. If the recorder is
remote it should be mounted/placed adjacent to the autoclave and then using the leads from the
recorder, connected to the matching sockets on the rear of the autoclave body. When positioned
and connected to the autoclave, open the door of the recorder, place the chart paper in position
and remove the white caps from the pens(the internal door can be opened to access the pens),
press the button to switch the recorder ON. Connect the recorder to the MAINS supply and turn
ON.

External Steam Fittings

1. Spring loaded safety valve pre-set to operate at 215 K.P.A. (Safety valve 4 on diagram).

2. Automatic air vent (air vent 2).

3. Manually operated pressure release valve connected with opening/closing mechanism

(exhaust valve).

4. Manually operated drain valve (drain 1).

. Adjustable steam release valve. If autoclaving sealed items, the adjustable steam release
valve may be closed to prevent the items exploding or blowing off lids or seals when the
autoclave has completed its cycle. In this case it is desirable to allow the autoclave to
depressurise gradually before attempting to open the lid. The valve may be partially opened to
permit a gradual release of steam (dump valve 5).

6. Pressure gauge.

(&)}
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Opening the lid

Step 1.

Put on all your safety equipment and PPE.

Check there is NO Pressure inside the Autoclave.

Pushes handle ‘A’ towards the rear of the autoclave and hold firmly in open position to release
steam through the steam release valve. Note: As this handle is operated it contacts an
electric micro-switch and turns the heaters in the autoclave off, therefore to begin a new
cycle remember to repress the start button.

Step 2.
Turn the handles ‘BB’ clockwise approximately 60 degrees to release the lid from the gasket.

Step 3.
Turn the handles ‘CC’ anti-clockwise approximately 20 degrees to release the lid from the
locating lugs.

Step 4.
Hold the lid and slightly lift upwards as the springs bring open the lid using handles ‘CC’.

Closing the lid

Step 1.
Close the lid using handles ‘CC’ and turn clockwise.

Step 2.

Turn handles ‘BB’ anti-clockwise compressing the gasket. It may be necessary to hold ‘CC’ when
commencing to turn ‘BB’

Step 3.

Pull the handle ‘A" until the locking pin is in position and the micro-switch is activated. This action
will also close the pressure release valve.

Internal Temperature Probes (Optional- not on all models)

If the autoclave is fitted with two internal temperature probes. To change these probes you must
remove the side panel and unscrew the glands in which they enter the chamber. The probes are
‘K’ type thermocouple autoclave type and are connected to an external plug for monitoring by
chart recorder or computer or P.L.C. Included is two blank plugs which you can screw into the
vessel if you do not wish to use the internal probes- be sure you use plumbers tape before
screwing theses into the vessel or replacing them in the vessel.

Maintenance

Check the Safety Valve monthly by pulling the safety spring for 1 second to release steam whilst
under pressure. Wear Full Face Mask, Gloves and full length clothing and other PPE as required.
Ensure no product is inside the Autoclave during testing.

Check the lid seal/gasket regularly for wear and replace when required. Store in cold water when
not in use.

Clean drain and flush with boiling clean water regularly to prevent build up.

Ensure Pressure Gauge reads 105 KPA at 121°c when in use. If not switch off immediately and
have the unit serviced.

Have the unit inspected by a registered boiler inspector annually. ( Ensure chamber is registered
with the appropriate body for pressure vessels)

The cabinet is finished with stainless steel and to maintain appearance should be wiped over with
a non abrasive cleanser. The chamber is manufactured from stainless steel and may be cleaned
with a solvent and if grained stainless steel chamber a stainless steel scratch pad may be used.

Laboratory Equipment Pty Ltd Instruction Manual - Autoclave AA20 Ver 3.1 2022



The pad should be rubbed in the same direction as the grain pattern of the stainless steel.

The silicone gasket should be cleaned with detergent only, ensuring it is dried completely after
washing. To prolong life it may be stored at cool temperatures in a container of water. Gasket
lubricant is available to provide prolonged life and better sealing on the gasket.

The locking pins should be regularly greased with high temperature grease to reduce binding in
the guides.

WARNING: THIS AUTOCLAVE SHOULD NEVER BE CONNECTED TO MAINS WATER
SUPPLY

Troubleshooting
SYMPTOM REMEDY

No Power 1. Check autoclave is plugged in and
power switched on.

(Indicator Light is off)

2. Ensure mains power supply point is
functioning by using a test appliance
on power socket.

3. Check internal RCD has not tripped.

Failure to heat or maintain temperature 1. The temperature controller is on.

(Indicator light is on) 2. Handle ‘A is pulled forward
activating the microswitch.

3. The water level is above the low
water sensor and the low water
indicating lamp is off.

The timer does not start 1. Check the AL4 value is equal to set
value as this value activates the
timer.

If the fault cannot be found, call your distributor or the manufacturer quoting the serial number of
the autoclave from the manufacturer’s label.

Declaration of Conformity

Each product is thoroughly inspected and tested to not only ensure that it meets the
specifications provided, but to also meet Australian Electrical Standard AS3820 and EMC
Standard AS/NZ1044:1995,and therefore being accredited with a C Tick label. Labec Autoclaves
are constructed in accordance with Australian Standard 1210 and are approved by Workcover
Authority of NSW with reciprocal approval by equivalent bodies in all states of Australia.
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Appendix A
Eurotherm Controllers 3216, 2416 and 2404 Instructions

General
The control panel is fitted with two controls: an ON/OFF SWITCH, and a
TEMPERATURE CONTROLLER.

On/Off Switch
The On/Off switch isolates mains power to the temperature controller and to the solid
state relay.

If access to electrical connections inside the equipment is required, ensure that the
electrical power is switched off where the equipment is connected to the main supply.

Temperature Controller

The Eurotherm microprocessor temperature controller has the facility for a single
ramping rate and then hold function. To set up a full program in
°C/seconds/minutes/hours you must purchase the fully programmable optioned
controller.

Indicator and Button Functions
The Eurotherm controller has the following buttons and indicators:

Indicator or Name Function
button
OP1 Output 1 When lit, this indicates that the element output is on.
ALM Alarm 4 When lit, this indicates that an alarm condition exists.

Page button | Press to select a new list of parameters.

Scroll button | Press to select a new parameter in a list.

v Down button | Press and release to view the set point or a
selected parameter. Keep pressed to decrease
the value.

& Up button Press and release to view the set point or a
selected parameter. Keep pressed to increase the
value

Display
The display normally indicates actual temperature or parameter mnemonic and it will
indicate set point temperature or parameter value when up or down keys are pressed.
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Changing the Set Point (standard model)

Press the up and down arrows until the desired set point is displayed. Allow the controller to
flash (store the value into memory). Nothing else is required to set or change the
temperature. If a non programmable controller is fitted now set the safety thermostat or set
Alarm point (AL4) if required.

Changing the Set Point, Ramp Rate and Hold Timer (if programmable model is fitted)
The temperature controller's normal display shows the actual temperature. The set point can
be changed using the N\ or \/ buttons and the equipment will hold at that temperature.

Pressing the scroll button once changes the display to oP or % output power.

Pressing the scroll button again changes the display to Sprr or set point ramp rate and can
be set to either OFF or from 1 to 60°C/min

Pressing the scroll button again changes the display to dwEll or set point hold time and can
be set to either off or 999.9 minutes.

Pressing the scroll button again changes the display to StAt or program status and can be
set to on or off. In the on status, the dwell timer will function, in the off status the controller
ignores the dwell setting. The status will change to off automatically when the dwell period
ends.

Autotune List (only perform if fault found or recalibrating)

Pressing the Page key once changes the display to the Autotune list Atun.

Pressing the Scroll key changes the display to tune or tune function selection. Auto tune
may now be selected using the A or \/ buttons.

PID List

Pressing the Page key again changes the display to the PID List PID.

Pressing the Scroll key changes the display to Pb, ti, td, Hcb, and Lcb. The values for
these may be accessed and changed using the /\ or V buttons. A full description of their
meanings is in the Tuning section.

Operating the Equipment

When the equipment is first turned on the controller will carry out self checks and then
start controlling at the set point value.

Set the parameters detailed in the manual.

To reset the controller after dwell end (End) or other alarm press the PAGE and
SCROLL keys simultaneously. If a ramp dwell program is to be run again set status
back to on.

When running the equipment at a new temperature that varies more than about 25% from
the previous temperature it may be necessary to run the autotuning program to reset the
PID parameters. The equipment will overshoot the set point when running the
autotune program especially at low temperatures.
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Error Messages

Alarm | What it means What to do about it

FSH1 | Full Scale High Alarm: The This fault may be caused by a faulty solid state
equipment measured relay or by exothermic reaction of the
temperature has exceeded the equipment load. Reset the alarm by pressing
equipment maximum the Page and Scroll buttons simultaneously and
temperature. check operation of solid state relay.

EE.E Electrically Erasable Memory This fault will automatically take you into

r Error: The value of an operator configuration level. Check all of the
or configuration parameter has configuration parameters before returning to
been corrupted. operator level. Once in operator level, check

all of the operator parameters before resuming
normal operation. If the fault persists or occurs
frequently, contact Laboratory Equipment Pty
Ltd.

S.br Sensor Break: Input sensor is Check that the sensor is correctly connected.
unreliable or the input signal is
out of range.

L.br Loop Break: The feedback Check that the heating and cooling circuits
loop is open circuit. are working properly.

Ld.f Heater circuit fault: Indication Check the functioning of the power control
that the power controller device device and heating circuit. (E.g. fuse failure).
has detected a fault in the
heating circuit.

LLLL Out of range low reading Check the value of the input

HHHH | Out of range high reading Check the value of the input

Err1 Error 1: ROM selftest fail Return the controller for repair

Err2 Error 2: RAM selftest fail Return the controller for repair

Err3 Error 3: Watchdog fail Return the controller for repair

Errd Error 4: Keyboard failure Switch the power off and then on without
Stuck button or a button was touching any of the controller buttons.
pressed during power up.

Tuning

In tuning, you match the characteristics of the controller to those of the process being
controlled in order to obtain good control. Good control means:
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e Stable, ‘straightline’ control of the temperature at set point without fluctuation.
e No overshoot, or undershoot, of the temperature set point.
e Quick response to deviations from the set point caused by external disturbances,
thereby rapidly restoring the temperature to the set point value.
Tuning involves calculating and setting the value of the parameters listed in Table 41.
These parameters appear in the ‘Pid’ list.

Table 41 Tuning parameters

Parameter Code Meaning or Function
Proportional Pb The bandwidth, in display units, over which the output
band power is proportioned between minimum and
maximum.
Integral time ti Determines the time taken by the controller to

remove steadystate error signals.

Derivative time td Determines how strongly the controller will react to
the rateofchange of the measured value.

High Cutback Hcb The number of display units, above set point, at which
the controller will increase the output power, in order to
prevent undershoot on cool down.

Low cutback Lcb The number of display units, below set point, at which
the controller will cutback the output power, in order to
prevent overshoot on heat up.

Relative cool rEL Only present if cooling has been configured and a
gain module is fitted. Sets the cooling proportional band:
divide the Pb value by the rEL value.

AUTOMATIC TUNING
TwO AUTOMATIC TUNING PROCEDURES ARE PROVIDED IN THE 2408 AND 2404:
e A oneshot tuner, which automatically sets up the initial values of the parameters
listed in Table 41 on the previous page.
e Adaptive tuning, which continuously monitors the error from set point and
modifies the PID values, if necessary.

Oneshot Tuning

The ‘oneshot’ tuner works by switching the output on and off to induce an oscillation in

the measured value. From the amplitude and period of the oscillation, it calculates the
tuning parameter values.

If the process cannot tolerate full heating or cooling being applied during tuning, then the
level of heating or cooling can be restricted by setting the heating and cooling power limits
in the ‘oP’ list. However, the measured value must oscillate to some degree for the tuner to
be able to calculate values.
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A Oneshot Tune can be performed at any time, but normally it is performed only once
during the initial commissioning of the process. However, if the process under control
subsequently becomes unstable (because its characteristics have changed), you can
retune again for the new conditions.

It is best to start tuning with the process at ambient temperature. This allows the tuner to
calculate more accurately the low cutback and high cutback values which restrict the
amount of overshoot, or undershoot.

How to tune
1. Set the set point to the value at which you will normally operate the

process. 2. In the ‘Atun’ list, select ‘tunE’ and set it to ‘on’.

3. Press the Page and Scroll buttons together to return to the Home display.
The display will flash ‘tunE’ to indicate that tuning is in progress.

4. The controller induces an oscillation in the temperature by first turning the
heating on, and then off. The first cycle is not complete until the measured
value has reached the required set point.

5. After two cycles of oscillation the tuning is completed and the tuner switches itself off.

6. The controller then calculates the tuning parameters listed in Table 41 and
resumes normal control action.

If you want ‘Proportional only’, ‘PD’, or ‘PI’ control, you should set the ‘ti’ or ‘td’ parameters
to OFF before commencing the tuning cycle. The tuner will leave them off and will not
calculate a value for them.

Typical automatic tuning cycle

Calculation of the cutback values

Low cutback and High cutback are a value that restrict the amount of overshoot, or
undershoot, that occurs during large step changes in temperature (for example, under
startup conditions). If either low cutback, or high cutback, is set to ‘Auto’ the values are fixed
at three times the proportional band, and are not changed during automatic tuning.
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Adaptive tune

Adaptive tuning is a background algorithm, which continuously monitors the error from set
point and analyses the control response during process disturbances. If the algorithm
recognises an oscillatory, or underdamped response, it recalculates the Pb, ti and td values.
Adaptive tune is triggered whenever the error from set point exceeds a trigger level. This
trigger level is set in the parameter ‘drA.t', which is found in the Auto tune list. The value is in
display units. It is automatically set by the controller, but can also be manually readjusted.

Adaptive tune should be used with:
1. Processes whose characteristics change as a result of changes in the load, or set
point. 2. Processes that cannot tolerate the oscillation induced by a Oneshot tune.

Adaptive tune should not be used:
1. Where the process is subjected to regular external disturbances that could mislead
the adaptive tuner.
2. On highly interactive multi loop applications. However, moderately interactive
loops, such as multizone extruders, should not give a problem.

MANUAL TUNING

If for any reason automatic tuning gives unsatisfactory results, you can tune the controller
manually. There are a number of standard methods for manual tuning. The one described
here is the ZieglerNichols method.

With the process at its normal running temperature:

Set the Integral Time ‘i’ and the Derivative Time ‘td’ to OFF.

Set High Cutback and Low Cutback, ‘Hcb’ and ‘Lcb’, to ‘Auto’.

Ignore the fact that the temperature may not settle precisely at the set point. If the
temperature is stable, reduce the proportional band ‘Pb’ so that the temperature just starts to
oscillate. If the temperature is already oscillating, increase the proportional band until it just
stops oscillating. Allow enough time between each adjustment for the loop to stabilise. Make a
note of the proportional band value ‘B’ and the period of oscillation ‘T".

Set the Pb, ti, td parameter values according to the calculations given in Table 42.

Table 42 Tuning values

Type of control | Proportional band ‘Pb’ Integral time ‘ti’ Derivative time
‘td’
Proportional only 2xB OFF OFF
P + | control 2.2xB 0.8xT OFF
P + 1+ D control 1.7xB 0.5xT 0.12xT
Laboratory Equipment Pty Ltd Instruction Manual - Autoclave AA20 Ver 3.1 2022
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Setting the cutback values

The above procedure sets up the parameters for optimum steady state control. If
unacceptable levels of overshoot or undershoot occur during start-up, or for large step
changes in temperature, then manually set the cutback parameters ‘Lcb’ and ‘Hcb'.

Proceed as follows:
1. Set the low and high cutback values to three proportional bandwidths (that is to
say, Lcb = Hecb = 3 x Pb).
2. Note the level of overshoot, or undershoot, that occurs for large temperature
changes (see the diagrams below).

In example (a) increase ‘Lcb’ by the overshoot value. In example (b) reduce ‘Lcb’ by
the undershoot value.

Example (a) Example (b)

Where the temperature approaches the set point from above, you can set ‘Hcb’ in a similar
manner.

Integral action and manual reset

In a full three term controller (that is, a PID controller), the integral term ‘ti’ automatically
removes steady state errors from the set point. If the controller is set up to work in two term
mode (that is, PD mode), the integral term will be set to ‘OFF’. Under these conditions the
measured value may not settle precisely at set point. When the integral term is set to ‘OFF’
the parameter manual reset (code ‘rES’) appears in the ‘Pid LiSt’ in ‘FuLL’ level. This
parameter represents the value of the power output that will be delivered when the error is
zero. You must set this value manually in order to remove the steady state error.

Automatic droop compensation (Adc)

The steady state error from the set point, which occurs when the integral term is set to ‘OFF’
is sometimes referred to as ‘droop’. ‘Adc’ automatically calculates the manual reset value in
order to remove this droop. To use this facility, you must first allow the temperature to
stabilise. Then, in the auto tune parameter list, you must set ‘Adc’ to ‘on’. The controller will
then calculate a new value for manual reset, and switch ‘Adc’ to ‘OFF’. ‘Adc’ can be repeated
as often as you require, but between each adjustment you must allow time for the
temperature to stabilise.

Laboratory Equipment Pty Ltd Instruction Manual - Autoclave AA20 Ver 3.1 2022
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Safety Thermostat (if fitted)

The chamber is fitted with an overheat safety protection thermostat. It must be set to slightly
above the desired set point temperature and will prevent overheating. It will maintain the set
value only and will not switch off the chamber. Change the thermostat value to slightly above
the set point temperature once the temperature has stabilized at the set value on the
controller, then turn back the thermostat until it “clicks” at this point it will switch off the
heaters. Turn it clockwise again until it “clicks” on again and then continues turning so it is
around 5°C above the set value on the controller. The safety thermostat is now set to turn off
the heaters should it overheat. Setting the thermostat simply by using the numbers on the dial
may cause the thermostat to interfere with the operation of the chamber. To be sure, set it
using the “click” method outlined above.

Eurotherm Controller Instructions for Manual Calibration

Indicator and Button Functions
The Eurotherm controller has the following buttons and indicators:

Indicator Name Function
or button

Page button | Press to select a new list of parameters. (Left most key)

Scroll button | Press to select a new parameter in a list.(2" key
from left)

- Down button | Press and release to view the set point or a
selected parameter. Keep pressed to decrease
the value.

& Up button Press and release to view the set point or a
selected parameter. Keep pressed to increase the
value

1. Press and hold in the Menu (left most key) until LVL3 appears on the
screen.

2. The controller will then ask for the COD (password) enter 3 using the up
arrow.

3. If successful push Menu once to display INPUT.

4. Press (not hold) the Scroll buttons (2" key from left) until it displays PV.OFS.
Change this value using up and down keys only to calibrate the temperature on
your external logger.

5. Then press the Menu key until ACCES is displayed. Press the Scroll button once
to display LVL3 and GOTO. Use the down arrow to change to LVL1.

6. Controller will flash and return to the main user screen.
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SAFETY NOTICE

Proper service and iepair is important to the safe, reliable operatiox of all valve products.
The service procedures recommended by Austral-Powerflo Solutions (APS) and described
in the maintenance and service manual are effective methods of performing the required
maintenance. operations. Some of these service operations require the use of tools

specifically designed for the purpose. These special tools should be used when and as
recommended. : i . A

Tt is jmportant to note that the service manual contains various warnings and cautions
which should be carefully read iri order to minimize the risk of personal injury or the
possibility that improper service methods will be followed which may damage the valve
or render it unsafe, It is also important to understand that these warnings and cautions
aré not exhaustive. APS could riot possibly know, evaluate, and advise the customer or
utility of all conceivable ways in which service might be done, or of the possible hazardous
consequences of each way, Consequently, APS has not undertaken any such broad,
evaluation. Accordingly, anyone who uses a service procedure or tool which is not
recommended by APS must satisfy himself thoroughly that neither his or other personnel’s
safety nor valve safety and proper operation will be jeopardized by the sexrvice method
he selects. Contact APS, or a APS reégional representative, if there is any question on
the method. .

The testing, installation, aind rernoval of valve and valve products may inivolve the use of
fluids at extremely high pressure and temperature and/or are corrosive or efosive.
Consequenily, very precaution should be taken to prevent injury 1o personnel dining the
performance of any test, installaiion or removal such as, but not limited to, ear drum
protection, eye protection, and protective clothing such as gloves, efc., in and around the
testing, installation, or removal avea. Due to the various circumstances and conditions in
‘which these operations may be pérformed on our products, or, the possible hazardous
consetuences of each way, APS cannct possibly evaluate all conditions that could injure
personnel or equipment, but does offer these safety precautions as an assistance only.

'SAFETY PRECAUTIONS

1. Do not stand in front of the discharge side of a pressure relief valve when testing or
operaling; .

2. Hearing protection should be used when testing or operating a valve.

¥ A DANGER |

Stasud plaas of discharge
aide of valve, whon
testing of apernting, to
avnid sueard perconal
infury ar deglh.

E Ensure the
igalated fon
pressure be
la rempus
pisEsinl

njury or

internals are designed 1o move vertically, when installed horizontaBly, misalignment
and galling or hang-up may prevent the velve from opening or closing properly.

5. Pressure relief valves should be mounted to provide adequéte access, 360 degrees
around the valve plus overhead to permit removal for testing and mainienance. -

6. Whenremoving the pressure relief valve, stand clear and/or wear protective clothing
to prevent exposure to splatter of any corrosive process medium which may have
been irapped inside. Ensure the valve is isolated from system pressure before the
valve is removed.

7. Whenavalveis equipped with a lifting lever, the lever should be positioned to avoid

accidental contact by other equipnient or personnel, which might canse valve to Lift

accidentally.
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INSTALLATION

A,  WMounting Posifion

The safely valves must be conrected in an upright vertleal postiion directly to any equipment to be profected on equal size fitings no larger than ths
face-to-face dimension of an American exira heavy standard fron tee. Under no gohdition should a stop valve or other obstruction be placed betwesn
equlpment and the safety valve,

Theroughly clean the Inlet of the valve before nstallation and be sure that no plps thread compotnd gets info the bore of the valve dx.‘rring Installaﬁ'on.
Do ot use excessive wrenching forcs that may distort the hex onthe valve base. The valve must not be fightened by means of a pipe screwed Info
the outlet, ' ’

Each valve should have lis own Independent discharge plping systerm, which In no case should be smaflerthan the valve oullet. [Fthe discharge piping
from one or more valves is manifolded tagether, inTio case may the cross-section area of the discharge be less fitan the combined area of the valve
outlets to which they are connected. Asrequired, dralnage should be provided for the discharge piping to prevent the accumulation of condensate In
the valve body abovs the seat. The effect of discharge plpe length can be evaluated by-any standard fluid flow calculations. Any discharge piping that
appears sxcessive should be reviewsd by calculation. The valve at all times should be free from external stresses transmitted from discharge piping.
No alteratlons to discharge should be mads without expert advice.

B. Inlet Piping

The inlet piping (see Figure 1 below) fo the valve should he shor and direct from the vessel or equipment, belig protected. The connection to the
vessel should he provided with a radius {6 permit smooth flow to the valve, Sharp comers should be avolded. [fthisIs not practical then the inlet should
be bored at least one additional pipe diameter. In any svent, the pressure drop from the vessst fo the valve should not excest 3% of the valve set
pressure when the valve Is flowing full capacity. In no event should the inlet plping be smaller In lameter than the inlet connection of the valve,
Excasslve pressure loss af the inlet of a pressure rellef valve in gas, vapour, or flashing-liquld service will cause extremely rapid opening and closing
of the valve, which [s known as “chattering”. Chattering will result In lowered capacity and damags to the seating surfaces. The most desirable
installation Is that In which the nominal size of the Inlet plping is the sams as, or greatey than, the norninal size of the valve inlst flange, and In which the
length doss not exceed the face-to-face dimenslons of a standard tee of the required pressure class,

Safety relief valve Inlets should not be located at the end of & long horlzontal Inlet pipe through which there is normally no flow, Foreign matter may
accumuiate, ar liquld may be trapped, and may interfers with :

the operation of the valve or be the causs of more frequent
valve malntenance, .

Safely reliefvalves Inlets should not be located where excessive
turbulence is present such as near elbows, tees, bends, oriflce
plates, or throttling valves.

Sectlon Vi of the ASME Boller and Pressure Vesse! Code
requlres that the design of the Inlst connection consider siress
conditions induced by reaction forces during valve operation,
" by externagl loading, by vibration and by loads dus to thermal
expansion of discharge piping.
1. The dstermination of reaction foroes duslng valve
discharge is the responskliity of the vesse! and/or piping
designer. APS publishes certain technical Information about
reaction forces under varlous fluid flow conditions, but assumes no liabllity for the calculations and design of the inlet piping.

2. Exiernalloading by pootly designed discharge piping and support systems can be the cause of excessive stresses and distortions in the ya!ve as
well as the inlet piping. The stresses set up In the valve may cause malfunctloning or leakage of the valve, Forced afignment of the dischargs.
piping wilt also induce such stresses, Discharge piplng should be independently supported and carefully aligned.

3, Vibrations in the Inlet plping systems may cause valve seat leakage and/or fatigue failure of the piping. These vibrations may cause the disc seat
to silde back and forth across the nozzle séat and result In damage to the seating stirfaces. Vibration may also cause separation of the-seating
stirfaces and premature wear to certaln valve parts. High-frequency vibrations ars more detrimental to pressure rellef valve fightness than low-
frequency movements. This effect can be minimized by providing a larger difference befwsen the operating pressure of the system and the seat
pressure of the valve, particularly under high-frequency conditions. :

4. Temperature changes In the discharge piping may be caused by fluld flowing from the discharge of the valve, prolonged exposure to the sun, or
heat radiated from nearby squipment. Any change in ferperature of the dischérge piping will cause a change In the length of the piping, The
resufting ehange In length may cause shesses which wilt be ransmitted o the pressure relief valve and ifs Inlet piping. Stresses caused by
thermal changes In the discharge piping can be avelded by praper support, anchering, or provision for flexibifity of the discharge piping. Fixed
supporis should not be used.

"~ C. Ouflet Piping

Allgnment of the Internal paris of a safely rellef valve Is important o ensure proper operation (see Figure 2 below). Although the vaive body will
withstand a considerable mechanical load, unsupported discharge piplhg consisting of more than a companion flange, long radlus elbow and a short
vertical plpe Is not recommended. Cate should be taken o ensure thermal expansion of piping and support system does not produce skains in a vaive.
Spring supports are recommended where this may be the case, The discharge plping should be deslgned to ailow for vessel expansion as well as
expanslon of the discharge pipe liself. This Is particularly Important on long distance fines.

Consideration should be given fo discharge plpe movement resulting from wind loads. Acontinual esclilation of the discharge piping Introduces sfress
distortlon In the valve body and the resultant movement of the Internal parts may cause leakage,

Where possible, drains should be piped away to prevent the collection of water or corrusive liquid In the valve body. Altention should be given to the
support of the drainage piping. : '
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