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1. Safe Operation Specifications

1. Before maintenance, anti-static work should be done first. For example, wear anti-static work clothes,
shoes and rubber gloves, and do not operate with wet hands to avoid electric shock and short circuit
damage to parts;

2. Any electrical equipment and lines shall be deemed to be electrified and shall not be touched until
they have been verified by themselves. When they need to be contacted, the power supply shall be cut
off. After experiencing electricity and discharge (capacitive facilities), the electrical equipment shall be
used to test whether they are electrified. Only after it is confirmed that they are not electrified can
inspection and repair be carried out. During the electrical inspection, special electrical equipment shall
be used and the measuring gear shall be adjusted to the appropriate gear. Before the electrical
inspection, the test shall be carried out on the electrical equipment Determine whether the electrical
testing equipment is in good condition. During the high-voltage electrical testing, insulating gloves must
be worn, and it is forbidden to test with hands;

3. When it is necessary to contact strong electricity, pay attention to personal safety and take anti-
electricity measures;

4. It is not allowed to disassemble and repair the instrument during its operation. It must wait until the
instrument stops running and cut off the main power supply and water source of the instrument. When
there is no pressure in the chamber, the evaporator shall drain water and stand for more than 3 hours.
After the instrument is completely cooled, disassemble and repair it according to the safe operation
procedures;

5. All wires and power terminals of electrical equipment that are temporarily removed must be wrapped
with insulating tape, and no exposed parts are allowed. Power lines and pipes that are no longer used
shall be removed;

6. The connectors of various electrical wiring shall ensure continuity, the wiring shall not be loose, the
wire ends shall not protrude, and the insulation binding shall meet the requirements, and shall be neat
and beautiful;

7. The tester shall not change the original structure and wiring mode of the instrument without the
permission and approval of the electrical technical director of the headquarters;

8. After each maintenance, check whether the lines are connected incorrectly, and whether there are
materials, spare parts, tools and other items

left in the electrical lines and electrical equipment to prevent accidents caused by loss in the equipment.
Power on after confirmation;

9. After power-on, pay attention to observe at any time to see if there is any abnormal sound, peculiar
smell and action. If there is any abnormal phenomenon, turn off the power immediately to stop the
operation of the instrument to avoid causing more serious accidents;

10. In case of fire in electrical equipment, cut off the power supply immediately, use carbon dioxide dry
powder fire extinguisher or carbon tetroxide dry powder fire extinguisher, and do not use water to put
out the fire;
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2. Main maintenance tools

Cross screwdriver

Cross screwdriver

inner hexagon
spanner

Adjustable wrench

soldering tin

Electric soldering iron and

A multimeter PTFE TAPE

Electrical tape

4

Electric drill

Needle nose pliers Hot melt gun

wrench

75mm and 50mm Open-end
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3. Maintenance method of alarm fault code of
control panel

1. Fault code directory

EO |EO |EO |EO [EO |E1
1 (2 |3 |4 |6 |0
El |E1 [E1 (E1 |E2 |E2
1 |2 (6 (9 |1 |2
E2 |E2 |E2 |E2 |E3 |E4
3 |4 |6 (8 |6 |3
E4

6

2. Maintenance method of fault code displayed on control pane

Eiglet Fault description Possible causes Exclusion method remarks
Check that the indicator of
The cover is not closed in |the lid lock on the LCD
After starting the place and the cavity cover | screen flashes red, and
procedure, the is not closed tightly during |then close the lid again;
code sterilization chamber the user's use; Remove the outer cover of |real- time
EO1 door is not locked or the | The microswitch in the the chamber, check the detection

chamber door interlock
fails;

cavity cover is not actually
stuck in place, or the
microswitch is damaged;

conduction of the
microswitch when closing
the door, and adjust the
position of the microswitch;

3.The fuse of the
interlocking motor is burnt
or the motor is damaged;
4.The intermediate relay
controlled by the
corresponding interlocking
motor is burnt

3. When opening the door,
check whether the
interlocking motor terminal
is normally powered by
AC220V, check whether the
fuse is damaged and
replace it;

5. The wiring of the
corresponding motor
power supply circuit falls
off, loosens, heats up and
burns

4. Check whether the
intermediate relay coil is
closed normally;

6. The corresponding
output point of the control
motor on the PLC or the
corresponding input point
of the microswitch is
damaged;

5. Check whether the
wiring from the power
incoming line to the two
main contacts of the
intermediate relay and
from the contactor to the
terminal is good

[5]
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6. Check whether the
corresponding output point
of PLC is on, and

whether the input point
inputs the ON signal,
otherwise

After starting the
procedure, no change of

Solid state relay fault;

Observe whether the solid-
state relay indicator flashes
green normally, otherwise,
the next step;

Measure whether the
resistance of each two
wires of the heating pipe is
about 10.2 Q, otherwise

code evaporator temperature Heating pipe failure; replace the heating pipe; real- time
E02 . - Heating contactor fault; Check whether the input detectio n
is detected within a .
; . , PLC output point fault and output voltage of the
certain period of heating
contactor are normal, or
replace the contactor;
Check whether the
corresponding output
voltage of PLC is within
DC24V, or replace the PLC
module;
Check whether the
The temperature start temperature of the
After starting the value of the temperature |temperature control switch
program, it is detected |control switch is not is set accurately and rotate
code that the normally closed |[adjusted to about 260 °, |it for adjustment; real- time
EO3 signal of temperature or the temperature control | Check and measure detectio n

control switch and
pressure

switch is damaged;
Pressure switch failure;
The input points of

whether the voltage at both
ends of temperature
control and pressure switch
is normal

switch becomes
normally open;

temperature control and
pressure switch controlled
by PLC are damaged;

4. The temperature
control switch is actually
started, there is no water
in the cavity, and the
reason for pure water inlet
valve, pipeline and
pressure

and whether there is
normal voltage. If yes,
replace the temperature
control switch and pressure
switch;

3. Check whether the PLC
input port is in the ON
state, and if so, how to
replace the PLC module;

4. Check whether the pure
water is open, whether the
pipeline is damaged by
water leakage, and
whether the pressure is
normal;
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@ : The temperature in
standby is greater than
the maximum working
temperature set in the
background,;

Poor contact of
temperature sensor or
corresponding terminal of
PLC;

The sterilization process is
reported to E04, mainly to
confirm whether the cold
air is discharged normally,
whether the sterilization
articles are sealed, and

Check and lock the
temperature sensor
terminal wire, or replace
the temperature sensor;
Check whether the
sterilization items and
status are normal, run an
empty process again, and

code @ : The chamber whe’_chelr the instrument is compare whether there is a real- t'.me
E04 . leaking; detectio n
temperature is greater . fault code;
If EO4 fails to enter the ,
than or less than the e . Check whether the cavity
e sterilization stage during .
sterilization temperature . temperature display value
e . the heating process, the |. .
limit value during is normal during no-load
e temperature :
sterilization; . operation, or reset the
compensation value of the |.
. . inner chamber temperature
inner chamber is usually oo
: . compensation in the
insufficient, and the
advanced parameters;
temperature and pressure
cannot
correspond
Check whether the terminal
: can be removed normally
E06 The Jgdgment The sensor is broken, or | by replacing it with 120 Q
condition is that the C . .
, the wiring is loose or the |resistance (equivalent to
temperature sensor is . ] oY, 1 g
contact is poor; 50 °C); If it is normal, the .
code - |open The temperature port sensor is broken; real- time
E06/07 [EO7 judges that the per port. " detection
o2 corresponding to PLC is 2. Replace the original
condition is that the . o :
. broken, replace or repair | position sensor with 120 Q.
temperature sensor is : i \
R the main board; If it cannot work normally,
short-circuited
replace the PLC
temperature module;
The sterilization is not Check whether the current
completed and the trip is |is overloaded and restart
code Abnormal interruption of |interrupted,; sterilization; real-time
E10 sterilization process The sterilization is not Press the confirmation key |detection

completed and the power
is cut off artificially;

to remove the code and
restart sterilization;

[7]
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The pure water inlet pipe
and valve are not opened,
and the water supply is
abnormal;

Whether the pure water

Check whether the water
inlet of the pure water
pipeline is normal and
whether the valve is open;
Check whether the booster
pump works normally and

code Abnormal water inflow; | Pre>2Ure meets the whether the pressure is real-time
Ell " | pressure of 0.1-0.5MPA; normal: P detection
The liquid level SWItch Is | check whether the liquid
Whetr?erthe in ﬁt and level switch is damaged
output points P and whether the inner wall
corresponding to PLC are is dirty, disassemble and
clean it;
4. Check whether the PLC
booster pump is damaged
damaged and whether the input of
the PLC level switch is
normal
@ : When the If the E12 fault is reported
sterilization process is during the he_atmg The diaphragm switch is
over and the process, confirm whether usually replaced:
temperature is lower the pressure gauge shows Start g aad re é)rt E12
than the cover opening |that the pressure has Use 3 rgultimetre)r to detéct
temperature, the reached 0.015MPa at 110
; N o e that the PLC has 24V
diaphragm switch is not |°C, and if it does not .
o output, which usually
closed (the top rod of indicate that the means that the connectin
the diaphragm switch temperature and pressure wire or dianhraam switch ?S
code does not fall off); are not corresponding; broken. If t%eregis no real- time
E12 @ : During the heating If E12 fault occurs after out ut.the PLC is broken: detectio n
process, when the main |sterilization; PuIIpthé safety valve to se:e
control temperature is E12 will be reported if there is resésure in the
greater than the pull-in  |immediately after startup . P .
. "~ |cavity. If yes, continue to
action temperature, the |and cannot be cancelled; ull the safetv valve to
micro-pressure switch is | When the temperature felieve ressgre
still in the pull-in state | drops to the point where P '
Otherwise, replace the
(the top rod of the the cover cannot be dianhragm switch
diaphragm switch is not |opened, E12 will be phrag
pushed up) reported;
Check whether the terminal
E16 judges that the can be removed normally
A The temperature sensor of oo ,
code condition is that the the article is broken or has by replacing it with 120 Q [real- time
E16 article temperature resistance; If it is detection

sensor is open

poor contact;

eliminated normally, the
sensor is broken;

E17 judges that the
condition is that the
article temperature
sensor is short-circuited

2. The temperature port
corresponding to the main
board is broken, replace
or repair the main board;

2. Replace the original
position sensor with 120 Q.
If the fault cannot be
eliminated, replace the PLC
or PLC for repair;
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It is judged that the

The liquid level sensor is

Remove the liquid level

saturation pressure (£
27kPa)

be compared and set
again during no-load
operation;

The sealed cavity tube
and sterilization bag of
the

Check whether the
sterilization articles are
loaded too much and
whether the sealed
sterilization bag is open;

code container level sensor is dirty; switch and clean it; real-time
E19 dirt PLC input point is Replace the PLC input point | detection
y damaged; module;
The instrument detects a
leak:
Check whether the sealing
ring, solenoid valve,
copper pipe joint and Replace the heating or
other positions of the solenoid valve;
instrument are leaking; Take out the load and
Vacuum leakage fault: . o .
code K . The sealed cavity tube compare it with no-load real- time
eep vacuuming, e o .
E21 ressure does not dro and sterilization bag of operation; detectio n
P P lthe instrument are loaded |Check the power supply of
too much, and the air vacuum pump and run
cannot be completely again;
discharged by vacuuming;
The vacuum pump does
not work, the voltage
supply is out of phase
During vacuum leak test:
Check whether the sealing
ring, solenoid valve, Replace the heating or
.| copper pipe joint and solenoid valve;
Vac.uum leakage fault: other positions of the Take out the load and
during the vacuum test, |. — o ,
code : instrument are leaking; compare it with no-load real- time
the cavity pressure . . .
E22 . , The sealed cavity tube operation; detectio n
increases too much in o
: ) and sterilization bag of Check the power supply of
the first 5 minutes .
the instrument are loaded |vacuum pump and run
too much, and the air again;
cannot be completely
discharged by vacuuming;
At sterilization stage:
The pressure and Reset the compensation
temperature values do not | value during no-load
correspond, usually the operation;
Vacuum leakage fault: pressure or temperature | If there is water in the
during sterilization, the |compensation value is chamber, the steam will
code cavity pressure is not incorrect, and the not be saturated. Open the [real- time
E23 within the range of compensation value shall |drain valve; detectio n

instrument are loaded too
much, and the air cannot
be completely discharged
by vacuuming;

[9]
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During the test of the
safety valve in the
chamber, the pressure
relief value of the safety

The safety valve pipeline

Check and clean the safety

code valve is reached after is blocked: valve pineline: real-time
E24 the pressure is ' A PP ' , detection
. Safety valve failure; Replace the safety valve;
increased, and the
pressure relief of the
safety valve is not
detected;
Check the PLC terminal and
: use a multimeter to
Egr?djil;i(z)%eissttmittttmee The pressure sensor is measure whether there is
inner chamber pressure broken or has poor DC24V. If yes, the pressure
code sensor is open P contact; sensor s broken; real- time
E26/27 |E27 judges that the The corresponding ' Check the 'PLC terminal and detectio n
condition is short circuit | Pressure port of PLC is use a multimeter to
of inner chamber broken, replace or repair | measure whether there is
ressure sensor the PLC; DC24V. If there is no
P DC24V, replace the PLC for
repair;
Fault judgment
IcondMon_s: o Whep the Check whether the manual
mter!ockmg motor IS pot interlock in place switch
Irrl:nr;glge rEwhigrlc?stv?/irlgﬁk:;% The interlock in place and interlock release in
code thepinterlockin release microswitch is damaged; |place switch are normal, or |real-time
E28 g Interlocking motor is stuck | replace the microswitch; detection

in-place microswitch are
detected to be
connected at the same
time; @: When the
interlock motor is

and does not operate;

Check whether the motor
can rotate normally, or
replace the interlocking

started, it is not
detected that the
interlock in place
microswitch is
connected for a certain
time; ®: The interlocking
motor has not detected
that the interlocking
release in place
microswitch is
connected for a certain
time at the beginning;

3. Motor power supply line
fault, PLC damage;

motor;

3. Check whether the PLC
does not normally output
24V to the relay when
opening or closing the
cover interlock action,
replace or repair the PLC,
and the circuit does not
supply 220V voltage to the
motor,

then check whether the
circuit is abnormal

www.biolabscientific.com
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The tap water pressure is
insufficient, check
whether the water
pressure is normal;

Check whether the water
source valve is open and
whether the pressure is
normal;

Sandwich pressure
sensor failure;
Open/short circuit

pressure port of PLC is
broken, replace or repair
the PLC;

use a multimeter to
measure whether there is
DC24V. If there is no
DC24V,

replace the PLC for repair;

code Optional: water source real-time
, Water source pressure Replace the water source .
E36 pressure sensor fault; , ) detection
sensor fault; pressure sensor;
The corresponding Replace or repair the
pressure port of PLC is corresponding port or
damaged module of PLC
The interlock motor is on,
and the microswitch
action of the open position
is not detected; , o
. . The microswitch is
Fault judgment The door lock motor is . .
a2 . , damaged or not adjusted in ,
code condition: door opening |opened, and the door pin lace: real- time
E43 and closing interlock microswitch action is not | %3 . detectio n
) The motor is stuck or
system fault detected; damaaed:
The interlock motor is on, ged;
and the microswitch
action of closing in place
is not detected
Check the PLC terminal and
Fault iudament use a multimeter to
S g. The pressure sensor is measure whether there is
conditions:
broken or has poor DC24V. If yes, the pressure
Evaporator pressure _ . )
, contact; sensor is broken;
code sensor fault; Open/short . .
E46 circuit The corresponding Check the PLC terminal and

4. Common fault maintenance

1. No power on
Check whether the main power supply of the instrument is connected, whether the emergency stop
interlock device is released, and whether the interlock key is released;

Check whether the
external power
supply has power

Check whether the Whether the Whether the
instrument circuit | ,| emergency stop interlocking key
breaker input and button is is opened

output have 3800V released |

[11]
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Figure 1

Step 1 Check whether the power supply is normal

Step 2 Check whether the instrument circuit breaker is powered on

Step 3 Check whether the emergency stop button is released and whether the interlock key is opened
(AC gear of multimeter measures 380V three-phase power supply) (AC gear of multimeter measures)
(manual rotation)

B. Check whether the power supply of the instrument LCD is normal, and whether the buzzer is normal to
prompt whether the plug between the startup and PLC is properly plugged in;

b -

Figure 2

Figure 3

Step 1 Check whether the patch cord on the PLC falls off

Step 2 Check whether the plug wire on the back of the LCD screen falls off and whether the DC24V power
supply terminal is loose
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5. Description of instrument components

LCD display |

Emergency stop button|

|pressure gage|

Interlocking key

Manual forced door opening

Liquid level indication

Figure 4
Front view

F3 return air valve | |Check valve

Inlet and discharge interfaces

evaporimeter

Figure 5
Dorsal view
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Kevhole handle

circuit breaker

Figure 6

6. Replacement Methods of Main Parts

Before replacing parts, power off and close the water inlet valve to release the pressure in the inner
chamber and evaporator, and drain the water in the evaporator at the same time. The instrument should
be left standing for more than 3 hours:

Figure 7
Step 1. Turn the interlocking key to turn off the power and press the emergency stop button

Figure 8
Step 2. Disconnect the circuit breaker of the instrument
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Figure 9
Step 3. Disconnect the power supply of the wall instrument and pull out the aviation plug

Figure 10
Step 4. Turn off the water supply of the instrument so that the instrument does not enter water
(Close the water supply valve of the instrument)

Figure 11
Step 5. Confirm that there is no pressure in the chamber (if there is, pressure relief is required)

[15] www.biolabscientific.com


https://www.biolabscientific.com

Figure 12

Step 6. Evaporator pressure relief

(Use a long metal rod or screwdriver to lift and pull the safety valve to relieve pressure, and pay
attention to prevent scalding by steam)

Figure 13
Step 7 Inner chamber pressure relief

Figure 14

Step 8. Open the evaporator drain outlet and drain the evaporator water

(Use a long metal rod or screwdriver to lift and pull the safety valve to relieve pressure, and pay
attention to prevent scalding by steam) (Note: after maintenance, check that the valve must be closed
before operation)
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Figure 15
Step 9 Press the handle

Figure 16
Step 10. Lift up the handle and remove the door panel
(The removal method of left and right rear door panels is the same)

1. Replacement of sealing ring

Figure 17
Step 1. Take out the seal ring as shown in the figure
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Figure 18

Step 2. Put on a new sealing ring (the whole ring is clamped into the groove in 4 equal sections, and the
position with small holes is upward)

Figure 20
Step 4. Check whether the whole sealing ring is flush with the edge (it must be flush or there will be air
leakage)

2. Replacement of pressure gauge
—h‘-_-"_"——--__

Figure 21
Step 1. Remove the copper pipe joint (25 # wrench fixed end seat, 18 # wrench nut)
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Figure 22
Step 2. Remove the clip and pressure gauge
(Unscrew the nut with a 12 # wrench and the clip with a small cross screwdriver)

e | .

Figure 23
Step 4. Screw the connector of the new pressure gauge (25 # wrench fixed end seat, 18 # wrench nut)

Figure 24

Step 4. Install a new pressure gauge and connect the copper pipe

(keep the front side upright) (Unscrew the nut with a 12 # wrench and the clip with a small cross
screwdriver)

3. Replacement of safety valve
A. Installation of inner chamber safety valve
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Figue 25
Step 1. Loosen the _safety valve nut

Figure 26
Step 2. Remove the safety valve (wrap the raw material belt)

(Pay attention to the position of the bottom nut with the 17 # wrench, otherwise the safety valve will be
damaged)

Figure 28
Step 4. Tighten the fixing screws of the safety valve (Turn the bottom nut with No. 7 wrench)
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. Installation of evaporator safety valve

Q IV, T"’

Figure 29
Step 1. Loosen the retaining nut of the safety valve

Figure 30

Step 2. Unscrew and remove the safety valve (wrap the raw material belt) (22 # wrench to fix the lower
end seat, 17 # wrench to screw the middle nut)

f'l'l-. —_—

Figure 31

Figure 32
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Step 2. Install the safety valve, tighten the safety valve, and screw down the screw to fix the safety valve
(22 # wrench to fix the lower end seat, 17 # wrench to screw the middle nut)

4. Replacement of solenoid valve

Figure 33
Step 1. Loosen the solenoid valve terminal valve (with a cross screwdriver)

Figure 34
Step 2. Unscrew the copper pipe connector and remove the exhaust solenoid (No. 18 wrench turns the
nut and No. 25 wrench fixes it)

Figure §5
Step 3. Connect the copper pipe connector of the new solenoid valve (No. 18 wrench turns the nut and
No. 25 wrench fixes it)
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Figure 36

Step 4. Reinstall the solenoid valve and terminal (pay attention to the sealing ring of the stainless steel
pipe) (Cross screwdriver, pay attention to the positive and negative wiring and

ground wire, and connect them according to the original wiring method)

5. Replacement of heating pipe

/

Step 1. Remove the three terminal wires of the heating tube

Figure 37

=7

Figure 38
Step 2. Remove the temperature control switch (Mark must be made, and the wiring of new heating pipe
cannot be wrong) (75mm and 50mm wrench)
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Figue 39
Sep 3. Loosen the nut inside the chamber and take out the heating pipe

Figure 40

Step 4. Wrap the new heating tube with raw material tape and clamp the tem control switch probe at the
end of the heating tube

Figure 41

Figure 42
Step 6. Put in @ new heating tube (the heating tube must be wrapped with raw material tape)
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Figure 43

Step 7. Rotate and fix the new heating tube (the marked position is upward)

Figure 44
Step 8. Reinstall the temp control switch (Note that the scale of the temperature control switch chassis
faces to the left and the temperature is adjusted to 250

Figure 45
Step 9. Connect the heating pipe wire (note that the wire must be connected in the original way and
cannot be connected incorrectly)

Figure 50
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Step 10. Check that the wiring is normal, then run the test machine

6. PLC replaceﬁment

w71\

Figure51
Step 1. Loosen the wiring block of PLC upper and lower ports

Figure 52
Step 2. Open the plug cover and unplug the plug cable between PLC and expansion module

Figure 53
Step 3. Remove the PLC and unscrew the power supply terminal of the PLC;

www.biolabscientific.com
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Figure 54
Step 4. Install the new PLC and power supply terminals according to the original connection method, and
turn back the terminal block in turn;

7. List of Common Accessorie

Serial no. Picture Description

PLC
1 The original machine photo and software version
number are required to order PLC accessories

2 circuit breaker
3 Pressure switch
4 temp control switch

[27] www.biolabscientific.com


https://www.biolabscientific.com

Solid-state relay

KM1 contactor

Solenoid valve

Interlocking motor

seal ring

www.biolabscientific.com
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10

pressure gage

11

Safety valve

12

Heating pipe

BloLAB_~

Biolab Scientific Ltd.

Trillium Executive Center, East Tower, 675 Cochrane Dr, Markham, Ontario L3R 0B8, Canada
Email: info@biolabscientific.com | Website: www.biolabscientific.com




