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1 Safety

11 General safety instructions for the device

IMPORTANT:

B Always read the operating manual carefully before operating the device.

B This operating manual is part of the device. If the device is passed on, the
operating manual must be handed over with it.

B The information in this operating manual must therefore be kept at hand
in the immediate vicinity of the device.

B Be sure to carefully store this copy of the operating manual.

B The operating manual is available on our website (https://www.lauda.de).

B The device must only be operated as intended under the conditions
stated in this operating manual. Any other mode of operation is con-
sidered to be unintended use and could compromise the protection
provided by the device.

B The device is not designed for use in medical applications in accordance

with DIN EN 60601-1and IEC 601-1.

If this operating manual is lost, contact LAUDA Service. You
can find the contact information here LN Chapter 13.4 “Contact
LAUDA” on page /1.

When operating the device, there is a risk of injury from low temperatures,
fire and the presence of electrical energy. These risks posed by the device
have been mitigated in the design to the extent possible in keeping with
the applicable norms. The remaining risk can be reduced using one of the

Follovving measures:

6/93

Safety equipment is available for the device. This equipment is crucial
for device safety and must be controlled by the user. All maintenance
intervals must be observed and appropriate maintenance activities must
be performed to ensure the functionality of the equipment.

The safety equipment for the device is described in this "Safety” chapter.

Various warning symbols are located on the device. These symbols must
be observed without fail.

The warning symbols on the device are described in this "Safety” chapter.

Personnel and the protective equipment worn by personnel are also
subject to specific requirements.

These requirements are described in this "Safety” chapter.
The device may only be operated by trained personnel.
Transport and move the device carefully. Never tilt the device.
Never put the device into operation if:

® itis damaged,

® itisleaking (for example, refrigerant is escaping),

® the mains cable and/or other cables are damaged.

Switch off the device and pull out the mains plug, see % Chapter 6.2
“Switching the device on and off” on page 41:

® before starting service work, maintenance work or repair work
® when moving the device

® wheninstalling or removing modules or accessories

Mobifreeze V1
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i’ An overview of authorized personnel and protective equipment can

! L be found in % Chapter 115 “Description of personnel qualifica-
tions” on page 10 and % Chapter 1.16 “Description of personal
protective equipment” on page 11.

- Refer to % Chapter 1.20 “Structure of warnings” on page 14

for more information on the general structure of safety notices.

1.2 Obligations of the operator

The national regulations for operation applicable in the country in which the
system is installed must be complied with.

In particular, the application of statutory regulations concerning operational
safety must be observed.

The conditions for setting up the device must always be met. See also
the information in the device specifications N Chapter 12.4 “Device data”
on page 69.

The device may only be used, maintained and repaired in accordance with the
manufacturer’s instructions. [t must not be modified or fitted with attach-
ments without ensuring that the device is still safe. The safety of the device
must be guaranteed at all times.

1.3 EMC requirements

Table 1: Classification in accordance with EMC requirements

L . _ within the EU
Mobifreeze M 270 Table 1 (Industrial) in accord-  Emissions Class A in accord- _ ;
ance with EN 61326-1 ance with EN 55016-2 9108892'0 connection value

1.4 Software versions

This operating manual is valid for devices with the following software versions

or higher.

Temperature controller 1.3.x
Control element 2.0.509
Main battery monitor 1.09

1.5 Intended use

B The LAUDA Mobifreeze M 270 is a mobile ultra low temperature chest

freezer designed for industrial use.

B The temperature range extends from -50 °C to -86 °C.

V1 Mobifreeze 7193



B The device is designed exclusively for the temperature control, storage
and transport of non-hazardous substances, such as chemicals, pharma-
ceutical substances and medications.

B Only the integrated mains plug or the internal main battery may be used
to operate the device.

B The mobile ultra low temperature chest freezer may only be moved by

hand.

B The ultra low temperature chest freezer is loaded and unloaded from
above. The device lid must be opened and the goods inside secured to
prevent them from sliding. Make sure that the contents are distributed
evenly. Heavy loads should be placed at the lowest point possible in the
interior, ideally on the floor of the compartment.

B The maximum permitted gradient or incline for mobile operation is two
percent.

1.6 Unintended use

The Following are considered examples of unintended use:

B Storage of highly flammable/self-igniting and/or explosive substances,
acids and alkalis that are chemically unstable and/or release gases

B Medical applications (the device does not have medical device approval)

B |Installation and operation in hazardous areas and outside the permitted
ambient conditions

B Use for controlling the temperature of foodstuffs

B Use in aggressive or corrosive ambient conditions

B Storage of substances that attack the materials incorporated into the
device, such as stainless steel, elastomers and sensors.

B Outdoor installation

B Storage of hazardous substances that emit harmful fumes

B Installation and operation in the vicinity of naked flames

[ |

The presence or storage of animals or people in the refrigeration com-
partment

1.7 Foreseeable misuse

The following are considered cases of foreseeable misuse:

Medical applications

Transport of people/passengers

Collision with other people and objects
Exceeding the maximum permissible load

Moving/pulling the device with a motorized vehicle.

Exceeding the maximum gradient of two percent when moving the
device

Exceeding the permissible payload, see chapter "Technical data".

1.8 Type of power supply

B Electrical energy
® When connected to the mains power supply to operate the device

® To charge the main battery

8/93 Mobifreeze V1
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1.9 Prohibition of modifications to the device

Any technical modification of the device by the user is prohibited. Any
damage resulting from unauthorized modification is not covered by customer
service or the product warranty. Service work may only be performed by the

LAUDA Service department or a service partner authorized by LAUDA.
Only original spare parts may be used.

The installation of modules, such as an external data logger or moni-
toring system, is only permitted/possible in consultation with, and following
approval from, the manufacturer, LAUDA. See % Chapter 5.3 “Installing

modules” on page 36 for more information.

110 Ambient conditions and operating conditions

Vi

Observe the following requirements when setting up the device:

B Theinstallation site must be level and horizontal (maximum gradient of
two percent) and suitable for supporting the weight of the device.
Activate the dead man's brake.

Activate the locking casters.

The transport route must not be slippery, wet or icy.

Only used inside buildings

Use up to a maximum height of 2,000 m above sea level
Maximum relative humidity 80 percent, non-condensing
Fluctuations of the mains voltage up to £10 of the nominal voltage
Overvoltage category |l

Pollution degree 2

Positioned at a minimum distance of 150 mm away from walls or other
devices so that the air drawn in for cooling can circulate freely.

The condenser must not be covered or obstructed as air circulation must

be guaranteed.

B |norderto prevent an increase in the compartment temperature
resulting from a reduction in cooling capacity, the ambient temperature
(16-28°C) must not exceed 28°C.

B |nsmaller installation rooms, please ensure that the heat discharged

from the device's active cooling system does not cause the ambient

temperature (see technical data) to exceed the maximum limit.

B Ensure that the installation room has adequate ventilation and cooling.

Also observe the Following requirements when using the device in mobile
applications:

B Inorderto prevent an increase in the compartment temperature
resulting from a reduction in cooling capacity, it is important to ensure
that there is sufficient cooling (if necessary using air conditioning) in the
transport vehicle so that the ambient temperature (16-28°C) does not
exceed 28°C.

The device must be secured properly during transportation.
Activate the dead man's brake.
Activate the locking casters.

The dead man's brake handle must not be secured in the pulled position.

The device must not come into contact with the vehicle walls or other
cargo items.

Mobifreeze 9/93
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Materials

Time limits

Natural refrigerant

Application area

B The contents of the compartment must be adapted to the transport
conditions and filled/secured accordingly.

B Minimize the time that the chest freezer spends in cold ambient condi-
tions.

Al parts of the device are manufactured from high-quality materials adapted
to withstand the operating temperature. The range of materials used includes
high-quality stainless steels and high-quality, temperature-resistant plastics.
The compartment is manufactured entirely from stainless steel.

B The device is designed to operate continuously for 20,000 hours.

B Refer to the maintenance plan for information on maintenance intervals.

The device operates using odorless, natural refrigerant. These refrigerants
are flammable. There are no special installation requirements due to the

low refrigerant charge and hermetically sealed design. The designation and
refrigerant charge are specified on the type plate, see & Further information

on page 28 and also N Chapter 5.1 “Installation” on page 31.

The device may only be used in the following areas.

B Logistics, production, quality assurance, research and development in an
industrial environment

B Indoors

® [Exception: Properly secured in vehicle cargo holds

B Not installed outdoors

® Exception: short routes in the open air in line with specified IP
protection requirements

Description of personnel qualifications

Electrician

Electricians are able to perform work on electrical installations as well as
identify and avoid potential dangers independently based on their profes-
sional training, knowledge and experience as well as knowledge of the rele-
vant provisions.

Electricians are specially trained for the working environment in which they
are active and know all the relevant standards and regulations.

Electricians must comply with the provisions of all applicable statutory acci-
dent prevention regulations.

Mobifreeze V1
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Forklift driver

The forklift driver must be 18 years old or over and have physical, mental and
character-related qualities that are suitable for driving industrial trucks that
have a driver's seat or driver's cab.

Furthermore, the forklift driver has been trained to drive industrial trucks
that have a driver's seat or driver's cab.

The forklift driver has demonstrated to the operator his or her ability to drive
industrial trucks that have a driver's seat or driver's cab, and the operator then
commissions the driver in writing to drive the vehicles.

Instructed person
The operator has informed the instructed person about the tasks assigned to
them and the possible risks of improper behavior.

Refrigeration specialist

Refrigeration specialists are specially trained and certified for the specialist
field in which they are active and know all the applicable standards and
regulations. The certification includes the expertise required to avoid emis-
sions, recover fluorinated greenhouse gases and safely handle refrigeration
equipment of the relevant type and size.

Refrigeration specialists are able to carry out work on refrigeration systems
and independently recognize and avoid possible dangers based on their pro-
fessional training and experience.

A certificate relating to (EU) No. 517/2014 and (EU) No. 2015/2067 must

be available.

Specialized personnel

Specialized personnel are able to perform the work assigned to them as
well as identify and avoid potential dangers independently based on their
professional training, knowledge and experience as well as knowledge of the
relevant provisions.

116 Description of personal protective equipment

Vi

Cold protection gloves
Cold protection gloves are leather safety gloves that are resistant to acid and
cold.

Safety gloves are used to protect the hands when touching refrigerated
components and small quantities of reFrigerants.

Protective gloves
Protective gloves are worn to prevent injuries when removing external pro-
tective panels.

Safety glasses
Safety glasses are used to protect the eyes from flying parts and liquid
splashes.

Mobifreeze 1/93
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Safety fittings on the device

Alarm message

Sensor monitoring

Power failure / main battery failure

Data logger battery alarm

Safety shoes

Safety shoes are worn to provide protection against heavy falling objects
and prevent slipping on slippery surfaces. They also protect the feet when
removing exterior protective panels.

In the event of a malfunction, an alarm is triggered.

Each alarm is indicated acoustically in the form of an alarm signal (1 second
on - 1second off) and visually on the Touch operating unit display.

All alarms that occur are saved in the internal data logger.

The controller's temperature probe is continuously checked for short circuits
and interruptions.

In the event of a malfunction, an alarm message is activated, see & Chapter
1171 “Alarm message” on page 12.

If the sensor develops a fault, the emergency program starts. The device
cools alternately for 30 minutes with the compressor running, and then
stops for 10 minutes.

Note:

B During the emergency program, the temperature may vary from the set
temperature in the compartment.

If a power failure occurs or the device is disconnected from the mains
power, it switches to battery mode. This transition usually occurs without
interruption.

If the user switches off the main battery or the battery is completely dis-
charged, meaning that battery operation is no longer possible, an acoustic
warning signal sounds after approximately 5 seconds (1 second on — 1second
off). The [power failure] fault message remains on the Touch operating unit
display until it is acknowledged.

In the event of a complete power failure, the battery of the internal data
logger will keep the Touch operating unit display and data recording (internal
data logger) operational for approximately 35 hours.

If the battery in the internal data logger develops a fault, a corresponding
message and the current temperature appear alternately in text form on the

display.
An acoustic alarm also sounds (1 second on - 1 second off).

Always observe the legal regulations when disposing of a faulty battery from
the internal data logger.

Mobifreeze V1
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1.17.5

1.17.6

1.18

Overtemperature alarm

Low temperature alarm

Warning symbols on the device

Cold surfaces

Flammable

LiFePO4 battery

1.19

Vi

UN3481

Residual risks

The overtemperature protection is a warning device that is activated when
the temperature in the refrigeration compartment exceeds the specified
upper limit.

This information is shown on the Touch operating unit display.

An acoustic alarm also sounds (1 second on - 1 second off).

The low temperature protection is a warning device that is activated when
the temperature in the refrigeration compartment falls below the specified
lower limit.

This information is shown on the Touch operating unit display.

An acoustic alarm also sounds (1 second on - 1second off).

"Cold surface” warning symbols are affixed to the device. This symbol warns
of cold surfaces on the device. These surfaces must not be touched during

operation. Personal protective equipment must be worn before coming into
contact with these surfaces during other operation phases such as servicing.

B The “Flammable” warning symbol is attached to devices filled with nat-
ural refrigerants.

This symbol warns of the flammability of natural refrigerant.

B The device is fitted with a LiFePO4 battery.

The safety instructions/warning information in the operating instructions
describe any residual risks on the device.
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1.20 Structure of warnings

Dangerous B Awarning of "dangerous” indicates an immediately dangerous situation.

B f this warning is not observed, then death or severe, irreversible injury
could occur.

DANGER!
A Type and source

® Measure
® Measure...
Warning B Awarning of "warning” indicates a possibly dangerous situation.

B f this warning is not observed, then death or severe, irreversible injury
could occur.

® Measure
® Measure...
Caution B Awarning of "caution” indicates a possibly dangerous situation.

B If this warning is not observed, then minor, reversible injury could occur.

CAUTION!

Type and source

® Measure
® Measure...
Notice A"notice” warns that dangers to property or the environment may exist.

® Measure
® Measure...

14 /93 Mobifreeze V1
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2

2.1

Unpacking the device

Safety information

|i

If you discover that the transport packaging is damaged:
® Place/store the device in a well-ventilated location with no
sources of ignition.

® Do not operate the device.
® Contact LAUDA Service.

Protect the battery system from damage.

A\
I
A

Immediately disconnect a faulty device from the mains
power.

Switch off the battery system.

If necessary, use a suitable extinguishing agent to extinguish

a LiFePO4 battery fire.
Contact LAUDA Service.

CAUTION!
Transport damage

® Closely inspect the device for transport damage prior to
starting up.

® Never operate a device that has sustained transport
damage.

®  Use suitable aids when unpacking.
®  Use suitable lifting equipment.

® Have the device unpacked professionally by specialized per-
sonnel.
V1 Mobifreeze 15/93



2.2 Unpacking

23 Operating manual catalog number

Personnel: B Specialized personnel

Protective equipment: M Safety shoes

B Protective gloves

1. Place the device on a level surface.

2. Unpack the device.

Keep the original packaging of your device for subsequent
transportation.

(-

3. Check the device and accessories for completeness and transport
damage immediately after delivery.

L If the transport packaging, device or accessories are dam-
aged contrary to expectations, immediately inform the ship-
ping company so that a damage report can be compiled
and the transport damage inspected. Also notify the LAUDA
Service department immediately. Refer to % Chapter 13.4
“Contact LAUDA” on page /1 for contact details, and
place/store the device in a well-ventilated location with no
sources of ignition.

et

Note on fire extinguishers suitable for extinguishing a LiFePO4 battery fire:

. If the LiFePO4 battery catches fire, use suitable fire extinguishers

to extinguish the fire. These fire extinguishers should be designed
specifically to extinguish battery fires. They can contain classic
extinguishing agents such as CO2 (powder or normal foam), or can
be gel fire extinguishers or special lithium-X extinguishers.

Mobifreeze M 270 Operating manual German Q4DT-E_13-013-DE
English 1 Q4DT-E_13-013-EN
French 1 Q4DT-E_13-013-FR

Mobifreeze M 270 Warranty card 1 ----
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3 Transport
3.1 Regulations when transporting devices containing LiFePO4 batteries

When transporting ultra low temperature chest freezers containing LiFePO4
batteries on a transport vehicle (truck or similar), observe the following
regulations.

B The device/package must be marked with a danger label (or a corre-
sponding sticker, size 10x10 ¢cm) indicating "Hazard Class 9" and the
identification number "UN3487".

B The test certificate of the LiFePO4 battery must be present. This
certificate must be sent to the shipping company beforehand. The
certificate can be found in the "General” chapter of this operating
manual, see & Chapter 13.7 “UN38.3 Test Report for LiFePO4 bat-
tery” on page /4, and downloaded in PDF format from www.lauda.de in
the "Service" area: https://www.lauda.de/en/services/download-center/
filter/default/mobifreeze.

B A'document for the transportation of hazardous goods by road"
including number UN3481 and the gross weight of the device (net
weight of the ultra low temperature chest freezer and corresponding
payload) must be prepared and transported together with the ultra low
temperature chest freezer.

3.2 Moving and transporting the ultra low temperature chest freezer

_

Do not roll the device over your feet or other parts of your

body.

® Move the device carefully, ask several people to help, if
necessary.

®  Wear safety shoes.
® Avoid collisions with other people and objects.
®  Avoid foreseeable misuse, see & Chapter 1.7 “Foreseeable

misuse” on page 8.
Personnel: B Instructed person
Protective equipment: M Protective gloves
B Safety shoes
Note the following when pushing/moving the device:
1. Disconnect the device from the mains power.
2. Wind up the mains cable.

3. Release the locking casters.

V1 Mobifreeze 17 /93



4, Pull and hold the dead man's brake handle, then push and maneuver
the device using the push handle.

e Due to the net weight of the device and the payload, it
makes sense to have several people push/move the ultra low
temperature chest freezer.

Note the following when parking the device:
1. Release the dead man'’s brake handle on the push handle.
2. Secure the locking casters.

> Device can be connected to the mains power supply, for further
information, see & Chapter 6.1 “Establishing a mains connection”

on page 40.

Note the following when parking the device inside a vehicle:

® Secure the load properly to prevent it from moving or

sliding.
® Activate the locking casters.
® Activate the dead man's brake. The dead man's brake handle

must not be secured in the pulled position.

® The load must not come into contact with the outer walls of
the vehicle or any other cargo items.

1. Activate the dead man's brake.

2. Activate the locking casters.

Ensure the load is secured properly to prevent it from moving or

sliding.

4, Make sure that the load cannot come into contact with the outer walls
of the vehicle or other cargo items.

CAUTION!
Transport damage

®  Closely inspect the device for transport damage prior to
starting up.

® Never operate a device that has sustained transport
damage.

18/93 Mobifreeze V1
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3.3  Transport with an industrial truck

~ S

Fig. 1: Transport with an industrial truck

® The device must be at the permissible ambient temperature
when started up. If not, the device must be acclimatized.

The ultra low temperature chest freezer can be transported on an industrial
truck under the following conditions:

B The device must be secured to the industrial truck (secure load).
Personnel: m  Forklift driver

Protective equipment: M Safety shoes

B Protective gloves

1. Only insert the forks of the industrial truck into the wider side of the
device.

2. Insert the forks so far that they protrude out of the opposite side.

3. Make sure that the device cannot tip over if the center of gravity is

off-center (secured load).

4, Lift the device as gently as possible and start transportation. When
driving over bumps and braking, ensure that the package cannot tip or
slide.

5. Always check the device for transport damage after each transport
operation.

DANGER!
A Transport damage

® Closely inspect the device for transport damage prior to
starting up.

® Never operate a device that has sustained transport
damage.

® Always place/store a device with transport damage in a
well-ventilated location with no sources of ignition.

Vi
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4  Structure and function

41 Functional description of the Mobifreeze M 270
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The LAUDA Mobifreeze M 270 ultra low temperature chest freezer is a
mobile, actively temperature-controlled ultra low temperature chest freezer
that operates independently of the mains power supply and was designed for
the internal or external transport of sensitive active ingredients or samples
requiring storage at a constant, monitored temperature.

The integration of a powerful battery and optimized insulation ensures com-
pliance with cold chain requirements in intralogistics and for ”Factory trans-
port”in road logistics. With all-round impact protection, sturdy push handles,
a braking system and heavy-duty casters, the ultra low temperature chest
freezer is optimized for harsh logistics requirements. The ultra low tem-
perature chest freezer can be freely adjusted to any temperature between
-50°C and -86°C, and offers the same controlled storage conditions (e.g.
temperature stability) as stationary ultra low temperature chest freezers.

The device operates with two high-performance compressors. The air-
cooled condenser at the back of the device releases the heat extracted
from the reFrigeration compartment into the ambient air. The temperature
controller keeps the preset temperature constant and has an internal data
logger. The current temperature in the cooling chamber is shown on the
controller display.

A separate display shows the charge level of the integral high-performance
battery (main battery), which ensures mains-independent operation for a
minimum of 4 hours. Flexible changeovers between mains operation and
battery operation ensure a high level of product and transport safety.

Natural refrigerants are used to ensure environmentally-friendly, future-
proof operation.

The device is optimized for operation at the respective maximum set tem-
perature and also achieves maximum temperature stability (over time) at this
temperature.

Mobifreeze V1
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4.2 Design of the Mobifreeze M 270

1 Device lid, refrigeration compartment

2
3
4
5
6
7
8
9

Refrigeration compartment lid handle
Refrigeration compartment lock (key)
Operating console

Dead man's brake handle

Push handle

Device front cover/panel

Locking casters

Casters

o

Pull handle on the back of the device
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1 Dead man's brake handle

2
3
4
5
6
7
8
9

Operating console on the front of the device
Device lid contact switch

Type plate

Device lid, refrigeration compartment

Pull handle on the back of the device

Casters

Locking casters

Mains plug with cable rolled up inside the chest

Front of device

S

Push handle on the front of the device

—
-
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Fig. 4: Operating console

1 Touch operating unit
Mains switch

Main battery monitor
Battery symbol

Main battery switch

o UMW N

Blank cover (customer has option of connecting a
monitoring system)

4.3  Touch operating unit

General overview of Touch operating unit

Fig. 5: Touch operating unit

1 Touch operating unit display
2 Status indicator LED
3 USB interface
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Touch operating unit display

24/93

14 15 16 17 18 19 20

Fig. 6: Touch operating unit

1 Menu
2 ON/OFF status indicator
3 Current cooling chamber temperature display
4 Adjustment of the cooling chamber temperature set
point
S Fans, rotating symbols = fan on condenser is active
6 Compre;sor 2, two-stage, rotating symbols = com-
pressor is active
7 Compressor 1, single-stage, rotating symbols = com-
pressor Is active
8 ACTUAL voltage of internal data logger battery
9 ACTUAL temperature at condenser
10 Settings/controller settings
il Internal data logger, history
12 ACTUAL cooling chamber temperature
13 Controller
14 =
15 Previous screen
16 Type
17 Cooling chamber
18 Login and user profile display
19 Cloud connection
20 Date display

Mobifreeze
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Status indicator LED

Fig. 7: Status indicator LED

LED 1 (normal cooling)

Fig. 8: LED1

4.4 Main battery monitor

E l 5], l'l'

rnlmul vmdw-ulr

OO®

Xt pro
Battory ko b

"

Fig. 9: Main battery monitor

V1

1 LED 2, no function
2 Toggle button
3 LED 1, normal cooling (i symbol)

LED status Description
Green Active, no errors/faults during normal cooling
Red All other instances, such as:
- Connection failure

- Collective fault

- Standby

—

"Battery charging” indicator
Numerical value display field
"Setup lock/master lock” indicator
"Main" battery indicator

Charge level progress bar
"Charging progress' indicator
"Alarm activated" indicator

Units

O 00 N oy UMW N

"Synchronization” indicator

o

Next value or right button

—
=

Menu button for service only

N

Previous value or left button

Mobifreeze
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4.5  Operating elements

4.5.1 Mains switch

Fig. 10: Mains switch

4.5.2 Main battery switch

Fig. 12: Main battery switch pressed

4.5.3 Push/pull handle

Fig. 13: Handles

The mains switch can be set to the following positions:

B Position [I] switches on the device under mains power. Mains voltage is
supplied to the device and the main battery is charged provided that the
mains cable is connected to the mains power supply.

B Position [O] switches off the device from the mains power. If the main
battery switch is set to the [I] position, the device receives power from
the main battery and can continue to operate. In this position, the main
battery switch lights up green.

If the mains switch is set to the [O] position, the device does not
receive power from the mains power supply and the main battery is
not charged.

However, the device can still operate if the battery switch is set to
the [1] position and it receives power from the main battery.

The main battery switch is not pressed:

B Inthe [O] position, the main battery is switched off and the device does
not receive power from the main battery. If the device is not supplied
from the mains power, it is not operational.

B In this state, the main battery switch does not light up.

The main battery switch is pressed:

B Inthe [l] position, the main battery is connected. The device receives
power from the main battery if no power is received from the mains
supply.

B In this state, the main battery switch lights up.

1 Push handle on the operating console/front of the
device

2 Pull handle on the back of the device

26/93
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4.5.4 Dead man's brake with handle

Fig. 14: Dead man's brake

455 ReFrigeration compartment lock

Fig. 15: Refrigeration compartment lock

4.6 Main battery

1 Dead man's brake handle
2 Push handle

When the device is moved using the push handle, the brake handle must be
pulled at the same time. This releases the dead man's brake and allows the
device to be moved. Letting go of the brake handle activates the dead man's
brake and prevents the device from moving.

Note the following information, see & Chapter 1.5 “Intended use” on page 7,
% Chapter 1.7 “Foreseeable misuse” on page 8 and % Chapter 110

“Ambient conditions and operating conditions” on page 9.

1 ReFrigeration compartment lock
The refrigeration compartment can be locked with the key provided.

Never keep the keys near the device or within the reach of children or
unauthorized persons.

The Mobifreeze M 270 is fitted with a rechargeable, high-performance
lithium-iron phosphate battery. This main battery is designed to ensure
mobile operation of the Mobifreeze M 270 for a minimum of 4 hours while
disconnected from the mains power supply.

To use the device in mobile battery mode, disconnect the mains plug from
the power socket and allow the cable to wind up. If the battery power supply
is not yet active, switch on the supply with the battery switch. After a brief
pause, the device will switch to battery mode.

The main battery monitor displays the charge level as a percentage and the
remaining operating time to be expected until the battery is fully discharged.
Please note that this value only represents the actual situation after the
device has been operating on battery power for some time.

If the main battery charge level drops below 20 percent, an alarm bell will
appear on the main battery monitor. [CHARGE] flashes on the battery
monitor display and the cooling unit is switched off. The [mains power failure]
alarm is reported to the Touch operating unit and an alarm sounds. To
continue operation and recharge the main battery, connect the mains plug
on the device to a power socket.

Please note:

The mains cable must be pulled out from the device and completely unrolled
before connecting the mains plug to the power supply.

Then acknowledge the [mains power failure] alarm on the Touch operating
unit.

Once the device has been connected to the power and the mains switch is
set to "On" 1], the main battery will start charging regardless of the position
of the battery switch (On/Off).

V1
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4.7  Rating label

"LAUDA
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Fig. 16: Example of rating label

Once the charge level of the main battery exceeds 30 percent again, the
alarm symbol on the battery monitor will disappear. When the main battery
is fully charged, [FULL] will appear on the main battery monitor. The display
then changes to 100 percent.

If the device is not in use, note the following:

If the device is not in use and is disconnected from the power supply, the
main battery supply must be switched off at the battery switch. Otherwise,
standby mode will drain the main battery within approximately 24 hours.

°LAUDA

Type:
Part No.:

Serial no.:

Refrigerant I:

Filling charge I:

Flammable refrigerant

PS high pressure [:

Made in Germany
M 270

1003678

S 240000k
R290

145 ¢

23.8 bar

Manufacturer LAUDA, manufactured in Germany
Device type

Device item number

Device serial number

Refrigerant used in refrigerant circuit 1 of the appli-
ance for cooling.

Filling weight of refrigerant 1in g

Flammable refrigerant, "Risk of fire or explosion”
warning symbol, see beneath the type plate

Maximum safety pressure in refrigerant circuit 1in bar

28/93
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Refrigerant II: R170 Refrigerant used in refrigerant circuit 2 of the appli-
ance for cooling.

Filling charge Il: 68 g Filling weight of refrigerant 2 in g

Flammable refrigerant Flammable refrigerant, "Risk of fire or explosion
warning symbol, see beneath the type plate

PS high pressure I: 23.8 bar /l;/\aximum safety pressure in refrigerant circuit 2 in

ar

Voltage: 230V; 50 Hz Mains voltage in V/ frequency in Hz

Current: 10.0A Current consumption in A

Power consumption: 23 kW Power consumption in kW

Protection class: IP 22 Protection level / protection class

Temperature class N (16-28°C) Temperature class

Volume: 270 liters Volume of refrigeration compartment in liters

Built date: 04/23 Date of manufacture, month/year

Weight (net): 325kg Net weight in kg

Payload (max) 100 kg Maximum payload in kg

4.8  Internal data logger
The internal data logger starts automatically and records:
B the refrigeration compartment temperature
B the voltage of the data logger battery
B the condenser temperature
every 120 seconds (which is a preset value).
Previous recordings from selectable time sequences can be loaded and
viewed, see & Chapter 7.9 “Internal data logger and history function”
on page 56.
The data logger is equipped with a 1 GB industrial SD card which is sufficient
to record data for a period of up to 2 years.
Once the memory is full, the oldest data is always overwritten first.
We recommend backing up the data every six months or more frequently,
depending on the importance of the data, see LN Chapter 7.7 “Data transfer
via USB” on page 55.
4.9  Limit values USr user level, factory setting
A6 Alarm delay (device lid open) Factory setting 60 seconds
A13 Lower limit 1 (absolute/relative) (low Factory setting -4.0K
temperature)
A15 Upper limit 1 (absolute/relative) (over- Factory setting 40K
temperature)
V1 Mobifreeze 29/93
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Hysteresis, sensor F1

Offset correction, sensor F1

Factory setting Refer to the device card for the value

Factory setting Refer to the device card for the value

The device card is located on the inside of the device front cover/panel, see

N Chapter 4.2 “Design of the Mobifreeze M 270” on page 21.

Mobifreeze V1
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5  Before starting up

5.1 Installation

Do not tilt the device.

Position the device on an even, non-slip surface with a
sufficient load carrying capacity.

Only maneuver the device over non-slip surfaces with a
maximum incline of 2 percent.

To park the device, let go of the dead man's brake handle
and apply both locking brakes.

Do not place heavy objects on the device.

|i

® Note the permissible ambient temperature and storage
temperature, see & Chapter 12.4 “Device data”
on page 69.

i

Always maintain the permissible ambient conditions speci-
fied in the technical data.

® Insmall areas, maintain the ambient temperature by pro-
viding additional room ventilation or cooling.
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In the event of a refrigerant leak and/or damage to the device,
note the following:

®  Only certified specialized personnel are permitted to inter-
vene in the refrigeration system and handle flammable
refrigerants.

®  Switch off the device and disconnect from the main power
supply.

® Place/store the device in a well-ventilated location with no
sources of ignition.

® Contact LAUDA Service.

® The device must be at the permissible ambient temperature
when started up. If not, the device must be acclimatized.

Always observe the following:

Note the electromagnetic compatibility (EMC) requirements of the
device. Refer to & Chapter 1.3 “EMC requirements” on page 7 for
more information.

Check the mains cable for damage prior to starting up.

The device can be operated at an ambient temperature of 16°C to 28°C.
During stationary or mobile operation, a higher ambient temperature has
a negative effect on the device's cooling output.

Only use the device in an acclimatized state, see ambient temperature
AN Chapter 12.4 “Device data” on page 69.

Keep the device away from objects and walls and do not cover the
ventilation openings.

Move/push the device with the help of several people, if necessary.
Check the charge level of the main battery. If the main battery of the
ultra low temperature chest freezer reaches a "deep discharge” state,

it must be activated again, see & Chapter 5.2 “Wake up function”
on page 33.

® Refrigerant type and charge information is printed on the type plate

d or in the technical data.

32/93
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5.2 Wake up function

Fig. 17: Main battery switch

DANGER!
A Touching live parts

Disconnect the device from the mains power.
Switch off the main battery.
Only permitted by certified specialized personnel.

Allow the device to cool down.

A deeply discharged main battery can be reactivated using a "wake up"
technique.

To do so, an external voltage of between 22 volts and a maximum of 28.8

volts (24 volts is recommended) must be applied directly to the main battery
poles for at least 15 seconds.

The ultra low temperature chest freezer can then be reconnected to the

power supply (230 V mains voltage) and the external voltage source discon-
nected.

Personnel: B Electrician

Protective equipment: M  Protective gloves

B Safety shoes

1. Disconnect the ultra low temperature chest freezer from the power

supply by pulling out the mains plug.
Switch off the main battery switch (1).

Unscrew the six screw connections and remove the device front
cover/panel.

Vi
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4.

Check that the circuit breakers (F7 and F8) (2) are set to the "OFF"
position (3).

Connect the "-" pole of the external voltage source to the shunt "-"

pole (4) of the main battery "R1".

34/93
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Fig. 21: F7 and F8 position "ON"

SIEMENS

10.

1.

12.

13.

Connect the "+" pole of the external voltage source to relay K5 (5).

Connect the external voltage source to the main battery for a min-
imum of 15 seconds.

Set circuit breakers F7 and F8 (6) to the "ON" position (7) (if a

monitoring system is used).

Insert the mains plug of the ultra low temperature chest freezer into
the 230 volt mains voltage.

Switch on main switch S1

Disconnect the external power supply from the "-" pole (R1) and "+"

pole (K53).

Refit the device front cover/panel by securing the six screw connec-
tions.

Switch on the main battery switch (1).

Vi
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5.3

Installing modules

24V Supply

Y mewy
i Dby on

for OEM

T4V wewy |7 Reivs
Cofvwe el

T

DANGER!
A Touching live parts

Disconnect the device from the mains power.
Switch off the main battery.
Only permitted by certified specialized personnel.

Allow the device to cool down.

When installing modules such as an external monitoring system, the device
must be switched off, see & Chapter 6.2 “Switching the device on and off”
on page 41, and unplugged from the mains power. Furthermore, the main
battery must be switched off, see & Chapter 4.5.2 “Main battery switch”
on page 26.

Connections:

Two connection terminals F7 and F8 (1 and 2) with an unregulated nominal
voltage of 25.6 V DC are available for connecting a monitoring system.

Connection F7 (1) can be used for both mains and battery operation. The
battery charge level must be 20 percent or more.

Connection F8 (2) can only be used for mains operation.

36/93
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CIEMENS SIEMENS

b F7 ||-F8|

Fig. 22: Connections

Table 2: Electrical nominal values:

33V S5A

F7/F8 AN

Personnel: B Electrician

Protective equipment: M Safety shoes

B Protective gloves

1. Disconnect the ultra low temperature chest freezer from the power

supply by pulling out the mains plug.

|I 1 | 2. Switch off the main battery at the main battery switch (1).

Fig. 23: Main battery switch
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3. Unscrew the six screw connections and remove the device front
cover/panel.

» Caution, risk of short circuit!

CAUTION!
Risk of short circuit

Work may only be performed by qualified electri-

clans.

A voltage of approximately 25.6 V is present at point 2 (K5) and

other open terminals.

4. Check that the circuit breakers (F7 and F8) are set to the "OFF"
position (3).

5. Connect components to terminals F7 and F8 (4) and X3.1and X4.1

(5), ground connection.

Fig. 24: F7 and F8, X3.1and X4.1
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6. The customer's own systems can be mounted/connected to the profile

rails (6).
Set circuit breakers (F7 and F8) to the "ON" position.

Refit the device front cover/panel by securing the six screw connec-
tions.

» Put the ultra low temperature chest freezer into operation.

Fig. 25: Profile rail
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6 Commissioning

6.1 Establishing a mains connection

DANGER!
A Transport damage

Closely |nspect the device for transport damage prior to
commissioning!

® Never operate a device that has sustained transport
damage!

DANGER!
Risk of short circuit due to failure to observe the acclimatization
time

Allow a "cold" device to first acclimatize to the ambient
temperature.

®  Wait until the device reaches the ambient temperature
before connecting it to the power supply and starting it

UP.

® Ambient temperatures, see chapter "Technical data"

® Before using the mains cable and safety plug, check that
they are in perfect condition.

® Never use a faulty mains cable or safety plug to power the
device.

® The mains cable and safety plug must not come into con-
tact with any refrigerated surfaces on the device, neither
during operation nor after switching off.

CAUTION!

Tripping over mains cables

Retract the mains cable when not in use.

®  When operating with mains power, lay the mains cable in
such a way that it does not pose a danger

® Check the mains cable every six months.
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' NOTICE!

® Use of impermissible mains voltage or mains frequency

® Compare the type plate with the available mains voltage and
mains frequency.

®  Only connect to the power supply if the specifications are
compliant.

®  When operating the device from the mains, the power
supply must be properly fitted with a protective earth con-
ductor (PE).

® Local regulations must be observed.

Please note the Following:

B Note for electric installation on site:
® The devices must be protected with a 16 ampere circuit breaker,
fitted during installation (mains fuse on site).

® Refer to the type plate or technical data for connection values.

B Only connect the device to power sockets with a protective earth con-

ductor (PE).

B Only use the retractable power cable with safety plug for the power
supply.

B Always pull out the cable completely before operating the device.

[ | Operate the device according to local regulations.

6.2 Switching the device on and off

Switching on the device

1. Set the mains switch to the "I" position, see % Chapter 4.5.1 “Mains
switch” on page 26.

» Once the device has started up (after approximately 5 seconds),
the overtemperature alarm [Tmax 1] is shown on the Touch oper-
ating unit display and the alarm signal sounds.

Fig. 26: Mains switch

Note:

An alarm can only be acknowledged from the "User” user profile
onward, see & Chapter 6.5 “Selecting a user profile” on page 45

) ) and & Chapter 6.4 “Defining user profiles” on page 44.
Fig. 27: User icon

2. Acknowledge the alarm message on the Touch operating unit display,
% Chapter 7.8 “Resetting an alarm” on page 55.
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3. Press the [ON/OFF] tile on the Touch operating unit, see & Chapter
4.3 “Touch operating unit” on page 23.

» The device is switched on.

) ) Note:
Fig. 28: ON/OFF icon

For mains-independent operation, the main battery must also be
switched on at the main battery switch.

4. Set the main battery switch to the "[I]" position, see N Chapter 4.5.2
“Main battery switch” on page 26.

» Ultra low temperature chest freezer and main battery are
switched on.

Fig. 29: Main battery switch pressed

When using the ultra low temperature device for long periods of
continuous operation, it makes sense to leave the mains switch and
battery switch in the (I) position.

As a result, the switch positions do not have to be changed.

The mains plug is pulled out to interrupt the mains power supply and
commence mobile operation. The mains plug can then be connected
again at any time to resume mains operation.

Switching off the device

1. Press the [ON/OFF] tile on the Touch operating unit, see % Chapter
4.3 “Touch operating unit” on page 23.

Fig. 30: ON/OFF icon

2. Set the mains switch to the [O] position, see & Chapter 4.5.1 “Mains
switch” on page 26.

» This will disconnect the mains power supply. However, the device
remains switched on, even if the main battery switch is set to the
(O) position. The device operates in battery mode and the main
battery switch lights up green.

If the device is completely disconnected from the power supply,
the main battery must also be actively switched off.

Fig. 31: Mains switch
3. Set the battery switch to the [O] position, see & Chapter 4.5.2
‘ “Main battery switch” on page 26.

i ) » Thelight on the main battery switch goes out and the device is
h ’ Ii no longer operational. The display remains illuminated for a short
while.

Fig. 32: Main battery switch
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When the device is switched off, the main battery switch should
always be switched off to prevent the main battery from actively

discharging.

Instructions for switching off:

Fig. 33: ON/OFF icon
1. If you intend to switch off the device for longer periods, press the
[ON/OFF] tile on the Touch operating unit.
» [OFF] appears on the display

2. Set the mains switch to the "O" position, see & Chapter 4.5.1 “Mains
switch” on page 26.

If the device is switched off at the mains switch, the "power failure” alarm
is triggered and the device records the temperature for approximately 35
hours, powered by the battery of the internal data logger.

6.3  Changing the user profile password

In a user profile, only the passwords for this level and the levels below can be

changed.

"Admin 1" can change any password, while a "User” can only change the
passwords for a subordinate "Guest".

The number of stars in the yellow padlock on the Touch operating unit display
indicates which user profile is currently active.

Admin 1 3
Service 2
User 1
Guest -

- 1. Press the [Menu] tile on the Touch operating unit.

Fig. 34: Menu icon
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Fig. 36: Changing the password

Fig. 37: Input

Fig. 38: Previous icon

6.4  Defining user profiles

"Guest" user profile

Fig. 39: Guest icon

"User" user profile

Fig. 40: User icon

44 /93

Press the [User administration] tile.
Press the [User] tile.

» The "User” overview opens.

5. Select the user.

6. Press the [Input] tile.
» Akeyboard appears.

7. Enter the "old” password using the keyboard and save.
» The display switches to [Password].
Enter the "new" password using the keyboard and save.
Press the [Previous] tile twice.
» The password has been changed.

» The display switches to the "Home screen” view.

The device is started with the "Guest" user ID.

Al data relevant to device operation can be accessed in this level.
The device cannot be switched on or off in this user level.
Settings cannot be changed in this level.

The default password is "Guest".

Individuals logging in with the "User” user ID can change settings such as
the set point of the cooling chamber temperature or the alarm delay for the
door.

The default password is "User”.

Mobifreeze V1
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"Service" user profile

Under the "Service” user ID, the operator/user can change more settings
than in the "User” level including changing parameters or the limit of set
point temperatures as well as transferring data via USB, for example.

The default password is "Service".
Fig. 41: Service icon
"Admin 1" user profile

All settings can be modified under the "Admin 1" user ID, such as those
required to integrate the device into the operator's IT landscape.

The default password is "Admin 1.
Fig. 42: Admin Ticon
6.5  Selecting a user profile

1. Press the [Login and user profile display] tile on the Touch operating
unit.

» The display switches to the "User profile” view.

Fig. 43: Login and user profile display

2. Select a user profile.

Fig. 44: User profiles

3. Use the keyboard to enter the password for the selected user profile.
4. Press the [Save] tile.

» The selected user profile is active.

» The display switches to the "Home screen” view.

For more information about the different user profiles, see & Chapter 6.4

“Defining user profiles” on page 44.

Fig. 45: Keyboard

6.6  Switching on the device after changing user profiles

Switching on the device If the user profile has been changed from "Service" to "User”, for example,
the Touch operating unit display switches to the "Home screen” view.
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1. Touch the [Type description] tile on the Touch operating unit.
2. Press the [ON/OFF] tile on the Touch operating unit.

» The temperature display and the "Collective alarm" are displayed.

3. Acknowledge the alarm message on the Touch operating unit display,

Fig 46: ONJOFF icon see B Chapter 7.8 “Resetting an alarm” on page 55.

6.7  Activating auto logout

When the "Auto logout” function is activated, the "Guest” user profile is
automatically activated after an adjustable time period of between 1and 60
minutes. For information about user profiles, see & Chapter 6.4 “Defining
user profiles” on page 44

The "Auto logout” function can only be activated from the "Service" and
"Admin 1" user profiles.

- 1. Press the [Menu] tile on the Touch operating unit.

Fig. 47: Menu icon

N

Press the [User administration] tile.

w

Press the [Auto logout] tile.

» The "Auto logout” overview opens.

Fig. 48: HMI user administration - Auto
logout

4, Set the required time (1 to 60 minutes) by sliding the cursor or
pressing the [+] and [ -] symbols.

Rifto-Logus 5. Press the [Save] tile.

0 min » "Auto logout” is activated.

» The display switches to the "Home screen” view.

6. Press the [Type designation] tile on the Touch operating unit.

» The display switches to the "Controller” view.

Fig. 49: Auto logout

6.8  Selecting the menu language

Note: The only languages currently available are German and English.

- 1. Press the [Menu] tile.

Fig. 50: Menu icon
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Press the [Settings] tile.
Press the [Language] tile.

» The |anguage selection screen opens.

4, Select the language on the Touch operating unit display.

Fig. 52: Selecting a language

5. Press the toggle button on the status indicator LED to confirm the
language selection.

6. Tap [Type designation] on the Touch operating unit display, see
N Chapter 4.3 “Touch operating unit” on page 23.

» The selected language is active.

Fig. 53: Status indicator LED » The Touch operating unit display switches to the "Home screen’
view.

6.9  Selecting and displaying control curves

1. Press the [Data logger] tile on the Touch operating unit.
» The control curve overview opens.

Fig. 54: Data logger icon

Briefly tap tiles [An1], [A2F] or [bal] to display their designation to the left of
the tiles.

All three control curves are selected by default.

To display only one control curve, the other control curves must be deacti-
vated.

To deactivate a control curve, press and hold the corresponding symbol for
approximately 3 seconds. The symbol will then turn white and the control
curve will disappear.

Fig. 55: Control curves — Control curve To activate the control curve, press and hold the deactivated white symbol
screen for approximately 3 seconds until it changes back to its original color.

B Blue (An1) = Cold store (refrigeration compartment temperature)
B Violet (A2F) = Condenser (condenser temperature)
B Orange (bal) = Battery (voltage of the internal second battery)
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6.10 Setting alarm limit values
6.10.1 Setting the alarm delay limit value for the device lid

Tap the menu symbol on the Touch operating unit. In the parameter level,
scroll down to the USr user level and tap parameter A6, then select the
required limit value and save. When the cover is opened, a timer starts. If the
preset delay time is exceeded, the lid alarm is triggered. Alarm delay value,

Fig. 56: Menu icon see & Chapter 4.9 “Limit values USr user level, factory setting” on page 29.

6.10.2 Setting a limit value for the overtemperature alarm

Tap the menu symbol on the Touch operating unit. In the parameter level,
scroll down to the USr user level and tap parameter A13, then select the
required limit value and save. If the cooling chamber temperature exceeds
the preset upper limit value, the overtemperature alarm is triggered. Default
value, see & Chapter 4.9 “Limit values USr user level, factory setting”

on page 29.

Fig. 57: Menu icon

6.10.3 Setting a limit value for the low temperature alarm

Tap the menu symbol on the Touch operating unit. In the parameter level,
scroll down to the USr user level and tap parameter Al5, then select the
required limit value and save. If the cooling chamber temperature falls below
the preset lower limit value, the low temperature alarm is triggered. Default
value, see & Chapter 4.9 “Limit values USr user level, factory setting”

on page 29.

Fig. 58: Menu icon
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7 Operation

71 Safety information

711 General safety instructions

DANGER!

Fault, mechanical damage, electrical overload or manufacturing
fault

® Protect the battery system from damage.

® Inthe event of a fault, immediately disconnect the device
from the mains power supply.

® |[fnecessary, use a suitable extinguishing agent to extinguish

a LiFePO4 battery fire.
® Contact LAUDA Service.

£l If the LiFePO4 battery catches fire, use suitable fire extinguishers
d ! to extinguish the fire. These fire extinguishers should be designed

specifically to extinguish battery fires. They can contain classic

extinguishing agents such as CO2 (powder or normal foam), or can
be gel fire extinguishers or special lithium-X extinguishers.

DANGER!

Short circuit

® Prevent liquids from entering the electrical components
inside the device.

Protect the device from rain and/or splash water.

If the device meets the specified protection level and pro-
tection class, the device can be moved outdoors for a short
time, even in the rain.

® Do not store:
® Acids and alkalis that can attack materials
® Hazardous substances that emit harmful fumes
® Substances that are highly flammable and/or explosive
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® Ventilate the room thoroughly without delay.

©® During this period, do not operate any switches on the
device or anywhere else in the room.

® Do not ignite flames or sparks and refrain from smoking.

CAUTION!

Risk of mechanical damage to refrigerant circuit

® Ventilate the room thoroughly without delay.

®  During this period, do not operate any switches on the
device or anywhere else in the room.

® Do not ignite flames or sparks and refrain from smoking.

7.1.2  Securing a device transported in a vehicle

® Secure the load properly to prevent it from moving or
sliding.
® Activate the locking casters.

® Activate the dead man's brake. The dead man's brake handle
must not be secured in the pulled position.

® The load must not come into contact with the outer walls of
the vehicle or any other cargo items.

—
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7.1.3  Pushing/moving the device

® Do not roll the device over your feet or other parts of your

body.

®  Move the device carefully, ask several people to help, if
necessary.

®  Wear safety shoes.

® Avoid collisions with other people and objects.

Avoid foreseeable misuse, see & Chapter 1.7 “Foreseeable
misuse” on page 8.

7.1.4  Operating the device in fluctuating ambient temperatures

DANGER!
A Condensation on electronics

®  Minimize the time that the device spends in cold ambient
temperatures.

® Ambient temperatures, see chapter "Technical data”.

7.2 Adjustment of the cooling chamber temperature set point

After the device is switched on at the mains switch, see & Chapter 4.5.1
“Mains switch” on page 26, on the Touch operating unit, see & Chapter
4.3 “Touch operating unit” on page 23, the display shows the current tem-
perature in the cooling chamber.

The temperature controller switches the compressors on.

The cooling process starts to bring the temperature in the cooling chamber
up to the set point.

The cooling chamber temperature indicator remains red until the set point is
reached. When the set point has been reached, the indicator turns white. If
there is a fault on the device, the indicator switches back to red.

Fig. 59: Display set point
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1. Press the [cooling chamber temperature set point] tile.

-B5.0 °C 4

Setpoint cold store temperature

Fig. 60: Cooling chamber temperature set
point icon

a & i » The window for setting the "Cooling chamber temperature set
point” opens.

Setpaint S01 2. Set the required cooling chamber temperature by sliding the cursor or

pressing the [+] and [ -] symbols.
3. Press the [Save] tile.

» The set point has been set and saved.

Fig. 61: Set point setting

7.3 Storing and retrieving refrigerated goods

CAUTION!
A N\issing protective equipment

Personal injury, risk of frostbite

If the temperature in the refrigeration compartment is low, take
the following measures:

® Always wear suitable cold protection gloves when storing
and retrieving refrigerated goods.

® Arms must also be covered.

CAUTION!
A Individuals shorter than 1.70 m are not permitted to operate or

set up the device
Personal injury, ergonomic impairment

® Use astep-up stool when storing and retrieving refrigerated

goods.

Personnel: Specialized personnel

Instructed person

Protective equipment: Cold protection gloves

Safety shoes

B Always wear safety gloves that protect the hands from cold tempera-
tures when storing and retrieving refrigerated goods. Arms must also be
covered.

B Depending on your height, it may be necessary to use a step-up stool to
load and unload refrigerated goods.
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B Only store refrigerated goods that meet the requirements for intended

use, see & Chapter 1.5 “Intended use” on page 7.

B Do not store refrigerated goods that do not meet the requirements for

intended use, see & Chapter 1.6 “Unintended use” on page 8.

7.4  Switching between mains and battery operation

CAUTION!

Tripping over mains cables

Retract the mains cable when not in use.

®  When operating with mains power, lay the mains cable in
such a way that it does not pose a danger

® Check the mains cable every six months.

If you wish to transport the ultra low temperature chest freezer to another
location, proceed as follows:

1. Disconnect the mains cable from the power socket and allow the cable
to wind up.

» The device switches automatically to battery operation and con-
tinues to cool

» provided that the battery switch is set to "On".

2. After arriving at the installation destination, pull out the mains cable
completely and connect to the power socket.

» The device continues to cool and the main battery is charged,

» provided that the mains switch is set to "On".

_

7.5 Dead man's brake handle

Do not tilt the device.

® Position the device on an even, non-slip surface with a
sufficient load carrying capacity.

® Only maneuver the device over non-slip surfaces with a
maximum incline of 2 percent.

® To park the device, let go of the dead man's brake handle
and apply both locking brakes.

® Do not place heavy objects on the device.

Design of the dead man's brake handle, see % Chapter 4.5.4 “Dead man's
brake with handle” on page 27.
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Application limits for the dead man's brake, see & Chapter 110 “Ambient

conditions and operating conditions” on page 9.

1, Position the device in the installation location.

2. Let go of the dead man's brake handles.
Apply the locking brakes.

7.6 Alarm management

- 1. Press the [Menu] tile.

Fig. 62: Menu icon

Press [Alarm management].
Select [Alarm 1] or [Alarm 2].

» The display switches to the "Alarm 1" or "Alarm 2" view.

4. Press the [Add] tile.

» The displa\/ switches to the "Controller” view.

u

Select the "Type".

o

Press the [Save] tile.

» The display switches to the "New configuration” view.

Fig. 65: Alarm — Controller
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Fig. 66: Alarm - New configuration

7. Itis possible to select individual “alarms” or select all alarms by pressing

Alarm the [Alarm] symbol.

A

Fig. 67: Alarm

Press the [Input] tile.

Enter a name and save.

» The display view opens with the created name.

Fig. 68: Input
7.7 Data transfer via USB

Data can only be transferred via USB if the "Service” or "Admin 1" user
profile is selected.

- 1. Press the [Menul] tile.

Fig. 69: Menu icon

2. Press the [USB] tile.
Press the [Export history] tile.
4, Insert the USB stick.

» The system recognizes the USB stick.

5. Press the save icon.

» Datais transferred to the USB stick.

Fig. 70: HMIUSB - Export history 6. When the data transfer is complete, press the [Cancel] tile.

» Datais loaded to the USB stick.

» Remove the USB stick.

7.8 Resetting an alarm

In the event of a malfunction, an alarm is triggered.

When an alarm is triggered, an acoustic alarm sounds and a visual alarm
appears in an alarm window.
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Disabling the acoustic alarm and rectifying 1. Acknowledge the alarm in the alarm window.

the cause of the alarm
» The alarm screen closes.

» Avredalarm symbol is displayed at the top of the Touch operating
unit.

» The alarm symbol disappears automatically once the cause of the
alarm has been rectified.

Fig. 71: Alarm icon

7.9 Internal data logger and history function

1. Press the [Data logger, history] tile.
» "Controller 1" view opens.

Fig. 72: Data logger icon

> Different views can be selected (1h, 6 h, 12 h, 1 day, 7 days, 31
days, 1year).

Fig. 73: Control curves — History

2. To retrieve past records, press the [History] tile.
% » Awindow for setting the start date and end date opens.

3. Select the required date range and press [OK] to confirm.
Fig. 74: History » The information for the selected period is displayed.
4. Press either the [Hour] or the [Day] tile.

> The display reverts back to the current view.

7.10 Device operation with safety cooling

If the power supply from the mains supply and main battery fails, the set
temperature can be maintained using dry ice (solid carbon dioxide (CO2)).

DANGER!

Gas displaces atmospheric oxygen or negatively affects oxygen
absorption

Danger of asphyxia

® \Ventilate rooms adequately.
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Personnel: B Refrigeration specialist

Protective equipment: M  Cold protection gloves

B Safety glasses

1. Open the reFrigeration compartment lid on the device.
2. Fill with dry ice.
3. Close the refrigeration compartment lid on the device.

¢ The phase transition of solid carbon dioxide into gaseous carbon
dioxide creates gage pressure in the device's refrigeration compart-
ment. In order to dissipate this gage pressure in a controlled
manner, the device has a pressure relief valve with a maximum

trigger pressure of 0.2 bar.
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8 Maintenance

8.1 General safety instructions

DANGER!
A Contact with live or moving parts

® Before any maintenance work is performed, the device

I must be disconnected from the mains power and the main

battery switch must be set to the [O] position.

®  Only skilled certified personnel are permitted to perform
repairs.

DANGER!

Incorrect handling

® Only skilled personnel are permitted to perform service and
repair work.

® Repair work on the refrigeration system may only be per-
formed by skilled, certified personnel who are trained to
handle flammable refrigerants.

® Never dispose of a cooling circuit that is still pressurized.

® Disposal tasks may only be performed by skilled, certified
personnel who are trained to handle flammable refrigerants.

® Open the refrigeration compartment lid carefully.

® \Wear personal protective equipment such as satety gloves.

58/93
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Only trained personnel permitted to perform service work.

® Ventilate the room thoroughly without delay.

During this period, do not operate any switches on the
device or anywhere else in the room.

® Do not ignite flames or sparks and refrain from smoking.

CAUTION!

Contact with hot or cold device parts and accessories

® Allow device parts and accessories to reach room tem-
perature before touching.

8.2  Maintenance plan

Daily Inspect the external condition of the device.
Weekly Clean the device, see & Chapter 8.3 “Cleaning the device” on page 59
Monthly Apply talcum powder to the lid seals.
Keep the condenser fins free of dust, see & Chapter 8.4 “Cleaning the condenser fins”
on page 60
As necessary Defrost the refrigeration compartment, & Chapter 8.5 “Defrosting the refrigeration compart-

ment” on page 61

Inspect the device for damage and stability after transport, whenever necessary or annually at the
latest

8.3  Cleaning the device

DANGER!
A Liquid ingress during cleaning

® Clean with a damp cloth to prevent liquids from entering
the electrical components.

Avoid accumulations of liquid.

® Turn off the mains switch.

Disconnect the device from the power supply before
starting repair or cleaning work.

V1 Mobifreeze 59/93



8.4  Cleaning the condenser fins

Personnel: B Instructed person

Protective equipment: M  Protective gloves

Please also note the following:

B Only use water and detergent to clean the Touch control element and
other surfaces. Do not use acetone or solvent as these substances will
permanently damage the plastic surfaces.

B Ensure that the device is decontaminated after coming into contact with
hazardous materials.

B ltis forbidden to use decontaminants or cleaning agents that may react
with parts of the device or materials contained in those parts and poten-
tially pose a hazard.

B We recommend using ethanol as a decontaminant. If you are unsure

whether decontaminants or cleaning agents are compatible with device
parts or the materials contained in those parts, please contact LAUDA
Service.

In order to ensure that the device operates efficiently, the condenser fins
must be cleaned monthly or more often, if necessary, in dirty ambient
conditions.

®  Only open the ventilation grid when cleaning.

®  Use suitable materials for cleaning such as a soft brush, a
vacuum cleaner or compressed air.

CAUTION!
Compressors and pressure lines reach temperatures of approxi-
mately 75 degrees

® Switch off the device and disconnect from the main power
supply.
®  Set the main switch and battery switch to the [O] position.

®  Allow device parts and accessories to reach room tem-
perature before touching.

60/93
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8.5

Personnel: B Instructed person

Protective equipment: M Safety glasses

Aow N

o u

Defrosting the refrigeration compartment

B Protective gloves

Switch off the device at the mains switch and battery switch, see
N Chapter 6.2 “Switching the device on and off” on page 41 and
N Chapter 4.5.2 “Main battery switch” on page 26.

Disconnect the mains cable from the power supply, and wind up.
Open the ventilation grid to access the condenser.

Clean the fins on the condenser with a brush or use a vacuum cleaner
or compressed air to clean the fins. Do not apply pressure to, or
damage, the fins.

Refit the ventilation grid.

Connect the device to the mains power supply, see & Chapter 6.1
“Establishing a mains connection” on page 40.

Defrost the refrigeration compartment of the device whenever necessary, or
if there is heavy freezing.

® Allow the ice in the refrigeration compartment to defrost
on its own.

® Do not place heating devices in the refrigeration compart-
ment.

® Do not use sharp objects or chip/scrape off the ice.

Personnel: B Instructed person

Protective equipment: M  Cold protection gloves

—_

A w

Switch off the device at the main battery, see & Chapter 6.2
“Switching the device on and oft” on page 41and LN Chapter 4.5.2
“Main battery switch” on page 26.

Pull out the mains plug from the power socket and wind up the mains
cable.

Open the refrigeration compartment on the device.

Remove the contents from the refrigeration compartment.

Allow the ice to defrost.

V1
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Continuously remove the melt water from the refrigeration compart-
ment.

Allow the refrigeration compartment to dry or wipe dry with a soft
cloth.

Once the refrigeration compartment is free of ice and dry, reconnect
the device to the mains power supply, see & Chapter 6.1 “Establishing
a mains connection” on page 40 and % Chapter 6.2 “Switching the
device on and off” on page 41.
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9

9.1

Faults

Alarms, warnings and errors

Errl Short circuit on sensor Ohmic measured value of Have sensor replaced by
F1 sensor 1 too low LAUDA Service.
ErrH Cable break on sensor  Yes Yes Ohmic measured value of Have sensor replaced by
F1 sensor 1 too high LAUDA Service.
Errl Short circuit on sensor  Yes Yes Ohmic measured value of Have sensor replaced by
F2 sensor 2 too low LAUDA Service.
ErrH Cable break on sensor  Yes Yes Ohmic measured value of Have sensor replaced by
F2 sensor 2 too high LAUDA Service.
Battery unsuitable Yes Yes Battery is unsuitable/battery  Contact LAUDA Service
(data logger battery) values do not comply with and install the battery rec-
the preset default values ommended by the manufac-
turer.
Battery faulty or Yes Yes Battery defective or missing/  Contact LAUDA Service
missing (data logger battery missing accordingto  and install the battery rec-
battery) q44 ommended by the manufac-
turer.
Battery opera- Yes Yes No mains power and no Check whether the mains
tion/power failure power supply from the main  switch is on and the mains
(main battery) battery. cable is plugged in.
In battery mode: Check
whether the battery switch
is on. If the main battery is
discharged: Plug in the mains
plug and turn on the mains
switch to charge the main
battery.
Battery voltage low Yes Yes Battery voltage low/output ~ Check the battery and, if
(data logger battery) in battery mode necessary, have the recom-
mended battery replaced by
LAUDA Service.
Door contact Yes Yes Door contact error/door Close door/cover.
open or closed depending on
parameterization b60-b63
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Limit value 1, low value Yes

Limit value 1, high

Limit value 2, low value Yes

Temperature value is lower
than A13/freely adjustable
monitoring of process varia-

bles

Temperature value is higher
than A15/freely adjustable
monitoring of process varia-

bles

Temperature value is lower
than A23/freely adjustable
monitoring of process varia-

bles

Device too cold. The device
may not yet be filled with
refrigerated goods. Adjust
the limit value. Goods stored
in the device may be colder
than the device's set point
temperature. Acknowledge
the alarm and wait until

the refrigerated goods have
reached the device's set
point temperature. The
second stage compressor
may not switch off. Contact

LAUDA Service.

Device too warm. The
ambient temperature may
be too high. Allow to cool.
Condenser may be conta-
minated. Vacuum off the
condenser or blow clean
with compressed air (do

not blow clean near smoke
detectors as the disturbed
dust may trigger the fire
alarm). The device may be
positioned too close to a
wall. Ensure that the device
is positioned 15 cm away
from the wall. Warm exhaust
air from another device may
be blowing into the device's
condenser. The device and
motor compartment may be
positioned next to a heater
or heating pipes. Move

the device to another loca-
tion. The ventilator fan may
have failed. Contact LAUDA
Service. Have alarms such
as the power failure or door
contact alarms been previ-
ously triggered? Rectify the
fault.

Device is too cold. Opera-
tion no longer possible.

Mobifreeze

V1



°LAUDA
HEE NN

V1 Mobifreeze 65/93



10 Decommissioning
10.1 General information on decommissioning

Information on decommissioning

B Remove refrigerated goods from refrigeration compartment, see
% Chapter 7.3 “Storing and retrieving refrigerated goods” on page 52

B Download data from the device, see % Chapter 7.7 “Data transfer via
USB” on page 55

B Check the charge level of the main battery and charge if necessary, see
% Chapter 10.2 “Main battery after decommissioning” on page 66

B Switch off the device, see & Chapter 6.2 “Switching the device on and
off” on page 41

B Wind up the mains cable completely.

B Defrost the refrigeration compartment, see % Chapter 8.5 “Defrosting
the refrigeration compartment” on page 61.

B Clean the device, see & Chapter 8.3 “Cleaning the device” on page 59.

B Note the storage temperature of the device, see & Chapter 12.4
“Device data” on page 69.

10.2 Main battery after decommissioning

®  When not in use/decommissioned, charge the battery to
between 70 and 100 percent.

® Check the charge level after 4 months at the latest and
recharge, if necessary.

If the device is decommissioned or not in use, note the following:

B main battery must be charged 70 to 100 percent, ideally 90 percent.

B Switch off the main battery at the main battery switch, see % Chapter
4.5.2 “Main battery switch” on page 26.

B Check the battery charge level every 4 months and recharge, if neces-
sary.

B Observe the storage temperature (decommissioned device) of 5 to 43

°C, see & Chapter 12.4 “Device data” on page 69.
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11

11

1.2

1.3

1.4

Disposal

Disposing of refrigerant

Disposing of the main battery

Device disposal

Disposing of packaging

DANGER!
A Incorrect handling

® Disposal work on the refrigeration system may only be
performed by skilled, certified personnel who are trained to
handle flammable refrigerants.

® Never dispose of a cooling circuit that is still pressurized.

® Disposal tasks may only be performed by skilled, certified
personnel who are trained to handle flammable refrigerants.

L Refrigerant type and charge information is printed on the type plate
or in the technical data.

1

® Dispose of the main battery and electronic components
correctly in accordance with national regulations for
LiFePO4 batteries or electronic components.

The following applies for EU member states: The device must be disposed
of according to Directive 2012/19/EU (WEEE Waste of Electrical and Elec-
tronic Equipment).

The following applies for EU member states: Disposal of the packaging must
proceed according to regulation 94/62/EC.

Vi
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12 Technical data

12.3 Main battery and auxiliary battery data
Main battery
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Auxiliary battery

12.4 Device data
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Storage temperature (decommissioned device) 5to0 43

Transport temperature (decommissioned device) -20to 43 °C

12.5 Refrigerant and filling charge

The device contains flammable refrigerants.

Table 3: R 290, 1st stage

Refrigerant R 290
Maximum filling weight 0145 kg

Table 4: R170, 2nd stage

Refrigerant R170
Maximum filling weight 0.068 kg
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13 General

13.1 Copyright
This manual is protected by copyright and only meant for internal use by
purchasers.

The relinquishment of this manual to third parties, copying in any way
whatsoever - even in the form of excerpts - and the utilization and/or
conveyance of its content are not allowed, except for internal purposes,
without written approval from the manufacturer.

Violation of this may obligate the violator to the payment of damages. Other
claims reserved.

We point out that the designations and brand names of the respective
companies used in the manual are generally subject to trademark, brand and
patent protection.

13.2 Technical changes

The manufacturer reserves the right to make technical modifications to the
device.

13.3 Warranty conditions

LAUDA guarantees a standard 12-month manufacturer's warranty from the
date of the device's purchase.

13.4 Contact LAUDA

Contact the LAUDA Service department in the following cases:

B Troubleshooting
B Technical questions

B Ordering accessories and spare parts

Please contact our sales department for questions relating to your specific
application.

Contact information

LAUDA Service

Phone: +49 (0)9343 503-350
Fax: -

Email: service(@lauda.de
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13.5 Declaration of Conformity

EC DECLARATION OF CONFORMITY

MHI".I‘&ED..-'.

Product Line: bifress Serial rumber:

Typs:

Fig. 75: Declaration of Conformity
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13.6 Product Returns and Clearance Declaration

Product Returns

Return address

RMA number

Customer/operator

Contact email

Zip code

Street & house number

Additional explanations

Clearance Declaration

Place, date

Vi

Would you like to return a LAUDA product you have purchased to LAUDA?
For the return of goods, e.g. for repair or due to a complaint, you will need
the approval of LAUDA in the form of a Return Material Authorization (RMA)

or processing number. You can obtain the RMA number from our customer

service department at +49 (0) 9343 503 350 or by email service(@lauda.de.

LAUDA DR. R. WOBSER GMBH & CO. KG
Laudaplatz 1

97922 Lauda-Kanigshofen
Deutschland/Germany

Clearly label your shipment with the RMA number. Please also enclose this
fully completed declaration.

Product serial number

Contact name

Contact telephone

Place

The customer/operator hereby confirms that the product returned under the
above-mentioned RMA number has been carefully emptied and cleaned,
that any connections have been sealed to the farthest possible extent, and
that there are no explosive, flammable, environmentally hazardous, biohazar-
dous, toxic, radioactive or other hazardous substances in or on the product.

Name in block letters Signature

Mobifreeze 73/93



13.7

UN38.3 Test Report for LiFePO4 battery

TCT i

AN

CHAS Lanes

UN38.3 Test Report
UN38.3 faili#iss

Applicant’s name
LIONTRON GmbH & Co. KG

B ER
pplicant & Industriesiralle 1, D-41334 Matletal
P m n g1, al, Germany
Name of Sample Rechargaable Lithium iran Phosphale Battery
Haskh EEACE - lh

| 25.6V 1004R
i) '

Shenzhen TCT Testing Technology Co., Lid,
Testing Laboratory I R R A R A

it 1B8/F., Building 1, Yibaolai Industrial Park, Qiactou, Fuyong, Basan District,
Shenzhen, Guangdong, China

PECESEIN R EE R LR T IR 151 BB

ERoit . TCT191231B118
HERE

tn. Of febule 2020.07. 09
HREE o

Test Conclusion JEtEsE:
The test results are qualified. #{E&RA&H#.

Tested by HHrA: Loy Wong 1 b Approved by fitA: fea Bie ﬂ%ﬁ

Inspected by mmw a VEM Seal of TCT MG ()

Report Mo. H#4%: TCT1912318118 Page 151 %
Hotline: 400-8611-140  Tel: 86-755-27673338  E-miail: tom@tet-lab.com  hitpiilwww tet-tab.com
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. Sample Description i #iid
Name of Rechargeable Lithium Imn Model
Sample Phosphate Battery e 25 &Y 1004h
B ] T VL A 0 e
Manufacturer’s
name LIONTRON GmbH & Co, KG
il
Manufacturer's
Address Industriestrafie 1, D-41334 Neftetal, Germany
b ik
Manufacturer's
Contact
Telephone +48(0)2157 E-mail info@liantran. Web https: e lio
ST E -1449070 iR de Rk ntron.de
il
Trade Mark Shape Prismatic Size R+ (390.0%282 0x
#hF SRR iR s (LxWxT) 260.0)mm
Nominal Rated y
Voltage 256V Capacity TOGA Cha;é]%gg?g& 20,2V
I sk i
Nominal Charge Mgr::g:mem End of Charge
Current 204, l:um?nt 1504 Current 1A
bt A G
| Discharge Nominal | Maximum
i Di
| Cut-off Voltage |  21.6v i 20A spbost i 1604
| HeEERE AR AT o H L B
Cell Nominal Cell Rated
cg;;;gl 32650 Voltage azv Capacity 5300mAh
' - siliniR K L e 0
Start Testing Completing
c"gﬁ:;";” 152PCS Date 2019-07-24 Date 2019-08-07
FEHA L E SEREE 1 |
II. Test Standard fill#rsE
UNITED NATIONS “Recommendations on the TRANSPORT OF DANGEROUS GOODS Manual of Tests
and Criteria” Sixth revised edition Amendment 1 (ST/SG/AC.10/11/Rev.6/Amend.1)
EESE 3T EiiiniEifarl il WA R £HEITRRIEE 1 (STISGIAC. 10M 1/Rev.6/Amend 1)
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. TestIltem iAW B

T.A. FBAltitude simulation 7558 {5840 T.5. [HExtemal short circuit 4H71EES

T.2. EThermal test 05008 T.6. Eimpact/[JCrush iEdHE
T.3, BVibration iESH T.7. [EOvercharge if#% 0
T4. HEShock M T.8. [EForced discharge 35317 E

IV, Test Method and Requirement il 7 =R =k

T.1. Altitude simulation i EFE,

Purpose H#

This test simulales air transport under low-pressure conditions.

AR R TN EE.

Test procedure 8iFR

Test cells and batterles shall be stored at a pressure of 11.6 kPa or less for at least six hours at smbient
lemperature (20 £ 5 °C).

TG LR s AR R ST EME T 1.6 TRAMHETEE (20 £5°C) FHILED 6 46,

Requirement B3k

Celis and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire and il the open circuit voltage of each tesl cell or battery after testing is not less than 20% of its
voltage immedfately prior to this procedure. The requirement relating to voltage is not applicable to test celis
and batteries at fully discharged states.

AT, THS. Bk TRBOFTD I, 3 E 8N i s i R S AT R A T

R R EY 0%, RbHRRANHSK TR, FReENERTEATELMaKEMNE
Britfndzibig

T.2. Thermal test {HHH%
Purpose Hi

This fest assesses cell and battery seal integrity and internal electrical connections. The test is condustad
using rapid and extreme temperature changes.

A EE T el R R A RO B T A e RS IR A O R P A kAT
Test procedure 5 5

Test Cells and batteries are to be stored for at least six hours at a test temperature equal to 72+ 2 °C,
followed by storage for at least six hours at a test temperature equal to — 40 + 2 *C. The maximum time
fnterval between test temperalure extremes is 30 minutes. This procedure is to be repeated until 10 total
cycles are complets, after which all lest cells and batteries are to be stored for 24 hours at ambient
temperature: (20 + 5 "C). For large cells and batteries the duration of expasura to the test temperature
extremes should be at least 12 hours.

TR T AR M SRR T 7242 CHRETHRED 6 48, EHEEARANST 40
* 2 CHES FERED 6 S8, FBERARERELS MORANFERES 30 480, LRFESHT, &
JoAE 10 K. B ATE WA i R A IR (202 5 ) FEM 24 . TP R B s b,
B ETRGAMR LM EAR S 12 it

Requirement L

Cells and batteries meet this requirement if there is no leakage, no venting, no disassambly, no rupture
and no fire and if the apen circuit voltage of each lest cell or battery after testing is not less than 90% of its
voltage immaediately prior to this procedure. The reguirement relating to voltage is not applicable to test cells
and batteries at fully discharged states.

mMRTHERE. TS, T, TEHEREEA AR e AR RN R ER AT
H&ﬂﬁgﬁ—h;ﬁﬂ&ﬁﬂﬁlﬁm 90%, WEALFIRAMNFSIE TR FRAEENERFENT 5 SRk
S ALl FREE b .
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T.3. Vibration {fizh

Purpose HE

This {est simulates vibration during transporl.

KA S BT S S AR pERED.

Test procedure #WEEF

Cells and batteries are firmiy secured to the platform of the vibration machine without distorting the cells
in such a manner as to faithfully transmit the vibration, The vibration shall be a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle shall be
repeated 12 times for a total of 3 hours for each of three mutually perpendicular mounting positions of the czll.
e of the directions of vibration must be parpendicular to the terminal face.

The logarithmic frequency sweep shall differ for cells and batteries with a grogs mass of not more than 12
kg (cells and small batteries), and for battenes with a gross mass of more than 12 kg (large batferies).

For cells and small batteries: from 7 Hz a peak acceleration of 1 gn is maintained until 18 Hz is reached.
The amplitude is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak
acceleration of 8 gn ascurs (approximataly 50 Hz), A peak acceleration of 8 gn Is then mainiained until the
frequency is increased to 200 Hz.

For large batteries: from 7 Hz to a peak acceleration of 1 gn is maintained until 18 Hz is reached. The
smplilude is then maintained &t 0.8 mm (1.6 mm tolal excurslon) and the frequency increased until a peak
acceleration of 2 gn occurs (approximately 25 Hz). A peak accelaration of 2 gn is then maintainad until the
frequency is increasad o 200 Hz,

s R b RSP 6, (ERE TR SRS AL e T LT e R i dRah . {Rahi A 1 Tk
B, sHESERN. 78R 200 Hid, EEF TR, HENIS AW, AR B AN = EAEEN
R T (LM — A M E ST 12 8, Bt 3. R —tRshi M S ST R E.

et S AR, RS R 12 T DY e FE Ak s B AR, RS 12 PR A
Sl AL e B oL e B )R BT (6

AT A . B T B EETINR. fRHF 1 gn @EOChoeE, MAEEELT 18 HE. HEAHRERS
16 0.8 S (R 1.6 23K). HiEmmas BRI MEEAE 8 gn{HiEe 50 MEE). RN IR IVE 8
gn K F| N2 200 HH.

AR, AT S RE 1 on BIRECIEE, ERSEE S 18 ik, MTHIRIERIFIE 08
SEACCA RS 1.6 RN, TR IS SR i R 2 gn( SR 25 ). MO R 2gn B
| 1y B 200 .

Reguirement Tk

Cells and batteries meet this requirement if there is no lsakage, no venting, no disassembly, no rupture
and no fire during the lest and afler the test and if the open circuit voltage of each test cell or battery directly
after testing in its third perpendicutar mounting position is nol less than 80% of its vollage immediataly priar to
this procedure, The requirement relating to vollage s not applicable fo test cells and batteries at fully
discharged states.

iR M EE TSN, . TR, THERERR, FEeEaRIRILETEE=1F
B0 A S BT R B R AN AR TR — S s R AT 90%. kA il o R A e
Fo B FLEMERTERT R m RS S b,

T.4. Shock #ilf

Purpose B

This test assasses the robusingss of cells and batteries against cumulative shocks.

A BE il B b 4 R R R R S R

Test procedure 8] 5

Test cells and batteries shall be secured to the testing machine by means of a rigid mount which will
support all mounting surfaces of each test battary.

Each cell shall be subjected to a half-sine shock of peak acceleration of 150 gn and pulse duration of &
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 gn
and pulse duration of 11 milliseconds.

Each battery shall be subjected to a half-sine shock of peak acceleration depending on the mass of the
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battary. The pulse duration shall be § miliseconds for small batteries and 11 miliseconds for large batteries,
The formulas below are provided to calculate the appropriate minimum peak accelerations.

Each cell or battery shall be subjected to three shocks in the positive direction and to three shocks in the
negative direction in each of three mutually perpendicular meunting positions of the cell or baltery for a total of
18 shocks.,

AR LR Huh i IR R R S B A RS £, A i A R e AR Y T ST .

H B R SR RO 150 gn ABkEh R ) 6 SEEbATE R . i, MRS S E
HEE 50 gn AP EREER A 11 BB IR sk .

5 R A S A IE R i (0 ORI B B T N T . b Rl o B ik ph S L () 6 SERE. Ok
A B AP R ] 11 . UTF AR T S SRR E R hn

g o 1 T L B A 7 = T TR 3 LY LS B R PR e ST I A TEAR O B R = bl TR A
BE=d, DIESE 18 W

The formulas below are provided to calculate the appropriate minimum peak accelerations.

BUR 02 A A S O (O PR i oA B

Battery Minimum peak acceleration Pulse duration
o ] Ik 0% B FEE R A e Bl R I (]
150 g, or result of formula
Small batteries ! 100850
A F Acceleration(g.) = ( AEE . } fima
whichever is smaller
50 gy, or result of formula
Large batteries [F3o000Y
St i 4 Acceleration{gy,) | {: mass" _} 1 ms

whichever s smaller

* Mass is expressed in kilograms.
*EEMTREET

Requirement 3

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire and If the open circuit voltage of each test cell or battery after testing is not less than 90% of its
voltage immediately priar lo this procedure. The requirement relating to voltage is not applicable (o test cells
and balterizs at fully discharged states.

AT . THFS. ORI, CEMMGRA, 3 ES R dibe iR TR RS O R I TF
HAEHHT o — I R 00%, BRI e —ER, FAREMERPEET RS aham
B R D e
T.5. External short circuit #-B5%i8E

Purpose B
This test simulates an external short circuit.

A E B AR
Test procedure JIREF

The call or baltery o be tested shall be heated for a period of time necessary la reach a homogenesous
stabilized temperature of 57 + 4 "C, measured on the external case. This period of time depends on the size
and design of the cell or battery and should be assessed and documented. IT this assessment is not feasible,
the exposure time shall be at least 6 hours for small cells and small batteries, and 12 hours for large cells and
large balteries. Then the cell or battery at 57 + 4 °C shall be subjected to one short circult condition with a total
axternal resistance of lass than 0.1 ohm.

This short circult condition is continued for at least one hour after the cell or battery external case
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temperature has returned to 57 + 4 *C, or in the case of the |arge batteries, has decreased by half of the
maximum temperature increase observed during the test and remains below that value.

The short circult and coofing down phases shall be conducted at least at ambient temperature.

P Rtdibs b, RSB Eahet (], EhETIENBRERSSMBEERE 5T24°C. X
2O RS ) 86 T e R e Ay ey e e - G Ly B b v i g e o
B Y itk o T B A A SR ERE A M EE A 6 T, A b R Al R e B dR T B R R L 12 . B,
Rk E AR FEE ST £ 4 "CEM TR A A RENT 0.1 DM R, IX— RN e i
Sl ER 57 + 4 CRESEED 1 hRb, ofTE R e B T A R A T B Y R
BN e — R AT R,

7 B R B PR A SR P O B e A S T R

Requirement 3k

GCalls and baneries meet this raguirement if thelr external temperature does not exceed 170 °C and there
is no disassembly, no rupture and no fire during the test and within six hours after the test,

A FEEEAER 170C, FATERELE S EE 6 S AR E. TR, EEk, sl
HUF & EmER.

T.6. Impact / Crush fish/HF &

Purpose HE

These tasts simulate mechanical abuse from an impact or crush that may result in an internal short circuit.

A A el S B it S AT 4% 0 G P MR B A

Test procedure — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)

WEERE My GERTEBFNT 18.0 A0 B k)

The test sample cell or component cell |s to be placed on a flal smooth surface. A 15.8 mm £ 0.1mm
diameter, at least 6 cm long, or the longest dimension of the cell, whichever is grealer, Type 316 stainless
steel bar is o be placed across the ceritre of the sample. A 9.1 kg £ 0.1 kg mass is to be dropped from a
height of 61 + 2.5 cm at the intersaction of the bar and sampls in & controlled manner using a near frictionless,
vertical sliding track or channel with minimal drag on the falling mass. The vertical rack or Channel usad to
guide the falling mass shall be oriented 90 degrees from the honzontal supporting surface.

The test sample is to be impacied with ils longitudinal axis parallel to the flat surface and pempendicular to
the longitudinal axls of the 15.8 mm + 0.1mm diameter curved surface lying across the centre of the lest
sample. Each sample is to be subjected to only a single impacl.

R A AT YRR R B T B — 318 BN A uURE h L, MRS 158 St
0.1 BEsf, ACrr e 6 B, sldUIHRS R, B8 2 108, MR8 TRE01 THmMBEHEN 61225
[ o A R TN e Tk, AR LTS Y . R R Ay O T BB A AN L
fil. FHPUESEHA T FEEE ST XIERDE 90 BRET.

TR R, SR S TR AT SEAE RSP GBS 1582 0 EREHEMMMIER.
- e — i .

Test procedure — Crush (applicable to prismatic, pouch, coln/bution cells and cylindrical cells less than
18.0 mm in diameter)

HMEER - WE (ERTHEE. SR, BRI EeE ST 180 AN MEIEE )

A cell or component cell is to be crushed between two flat surfaces. The crushing is to be gradual with a
speed of approximately 1.5 cm/s at the first point of contact. The crushing is to be confinued until the first of
the three options below is reached.

{a) The applied forcs reaches 13 kN £ 0.78 kN;

{b) The voltage of the cell drops by at least 100 mV; or

(c) The cell Is deformed by 50% or more of jis original thickness.

Once the maximum pressure has been oblained, the voltage drops by 100 mV or more, or the cell is
daformed by at least 50% of its original thickness, the pressure shall be released.

A prismatic or pouch cell shall be crushed by applying the foree to the widest side. A buttonicoin cell shall
be crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be applied
perpendicular to the longitudinal axis.

Each lest cell or component cell is to be subjected to one crush only. The test sample shall be observed
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for a further & h. The test shall be conducted using test cells or compaonent celis that have not previously been
subjected to other tests,

e M T R PEL FE, FEAEEGI, R MENE FREE R 15
. SFEERRIT, HEAERUT=8RE—

(@)EAMp A W] 13 T 44 £ 0.78 T4,

(byHnY B R T REEA 100 B4 B

(o)t e ik FE O PERE &Y 0% 08k L.

—HEEHRAES. GETR100 E0RE S, B IEEE bk FEEY 50%, EITTARERE .
Emﬁgg%ﬁﬁ%m&&ﬂﬁm—mﬁﬁ. ATV T fE R AR M B T T A . R e b B, S A

a0 BRI el R — ol R, R I 6 b R A 2 R R e A B
AL BT A BT

Requirement B

Cells and component cells meet this requirement if their external temperature does not excead 170 °C
and there is no disassembly and ne fire during the test and within six hours after this test.

RS R 170 C, HHERE N BESEREE 6 el TR, T, THEk, S
Al Emag,
T.7. Overcharge I$75H

Purpose HH
This test evaluates the ability of a rechargeable batlery or a single cell rechargeable battary to withstand
an overcharge condition.

A atB G AT 73 TR e E AT T A o A — e e e B A R T R
Test procedure fld & FE

The charge current shall be twice the manufacturer's recommended maximum continuous charge current.
The minimum voltage of the test shall be as follows:

(a) When the manufacturer's recommended charge voltage is not more than 18 V, the minimum voltage
of the test shall be the lesser of two times the maximum charge vollage of the battery or 22 V.

(b) When the manufaclurer's recommended charge vollage is more than 18 V, the minimum voltage of

the test shall ba 1.2 times the maximum charge voltage.

Tests are to be conducled at ambienl temperature. The duration of the test shall be 24 hours.

7 ELL ML T e i S R R e e A, B e T
" ME}T‘]E FEAE R M FE R BT 0 F 18 (hAd, BLOG0Y R b FEFT A duith e 3 50 78 th il FERO P A Y 22 (R
| v,

(b)E R A FE R BT 18 fnd, SLERRE b R R T R 1.2 1,

WSG R e BRI T T . AT eI MR Ay 24 /it

Requirement B3k

Rechargeable batteries meet this requirement if there Is no disassembly and no fire during the test and
within sevan days after the test,

Fi I P AR E T KRR, Kk, EFAAmER,
T.8. Forced discharge 3l &

Purpose HY

This test evaluates the ability of a primary or a rechargeabie cell to withstand a forced discharge
condition.

e G T el A e e el AR AR L A AR

Test procedure JilElfEr

Each call shall be forced discharged at ambient temperature by connecting itin series with a 12 V D.C.
power supply at an inifial current equal to the maximum discharge current specified by the manufacturer.
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The specified discharge current is to be obtained by connecting a resistive load of the appropriate size
and rating in series with the lest call. Each cell shall be forced discharged for a time Interval (in hours) equal lo
its rated capacily divided by the initial test current (in ampere).

i HE VLT TR R T 45 12 (K L R R R o O T N i R e I O R A SR T
T,

440 5 2 A R A P T 00T S A B R, ST MR G R A . T T R
T L e T e R T i S ) e o G L S 22 )

Requirement B

Primary or rechargeable cells meet this requirement if there is no disassembly and no fire during the test
and within seven days after the fasl,

B it e i e i S i R e R S 7 R AR REk, BN S i,
V. General terms and definitions —BARIELSE X

Table 38.3.1: Mass loss limit
% 38.3.1: FiRRREE

Mass M of cell or battery Mass loss limit
ek U AER TR R o AR 48 S [
M<1g 0.5%
1g = M =75¢g 0.2%
M > T5g 0.1%

In order to guantify the mass |oss, the following procedure is provided:
Mass loss (%) = (M, = M), x 100
ik, oTH T A,
AR AR (%) = (M - M2}M, = 100
Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not exceed
the values in Table 38.3.1, It shall be considered as "no mass loss".
Jﬁﬁgzi M1 RS E R, M2 Eatle FeE R, foRERE R 38,3 WA, A T
Leakage means the visible escape of electrolyte or other materlal from a cell or battery or the loss of

malerial (except battery casing, handling devices or labels) from a cell or battery such that the loss of mass
exceeds the values in Table 38.3.1.

TR 4R AT LU0 v A A L S 0 M PR s A P, SRR LR B AR CREE
mafsbat. WHESEE. sibRdE) R it 38.3.1 AR

Venting maans the release of excessive internal pressure from a cell or battery In a manner intended by
design to precludes ruplure or disassembly.

HESR G Fe it 7 2R e R ol e H A R S A RS Bl R A

Disassembly means a vent or rupture where solid matter from any part of a cell or battery penetrates a
wire mesh screen (annealed aluminium wire with a diameter of 0.25 mm and grid density of 6 to 7 wires per
cm) placed 25 cm away from the cell or battery,

e 2 G e 2 el o S 7 A0 e 0 D i R T R O S 25 o SRATEEFITE (AR
0.25 mm fHie, FEEESEE 27 FHk) .

Rupture means the mechanical failure of a cell container or battery case induced by an internal or
extemnal cause, resulting in exposure or spillage but not ejection of solid materials.

B AR P AR R A AT ] S A e AR A R MR A LR SR, e R R R S L, RS .

Fire means that flames are emitted from the test cell or battery.

Bk RIS RS R

Report No, i #%&%5: TCT1812318118 Page Bof 18 & 8 P{3t 18 U]
Hotline: 400-6611-140  Tel: 88-755-27673330  E-mai: tom@tetlab.com  hitp/lwww.tct-lab.com

Vi

Mobifreeze

81/93



TCT

- Main Test Apparatus = E il 8 i 28

Serial No. | Name of Equipment Model c“'::f:;’;t?te
HwERS HEAI i
9 HAEAMENE
Low Altitude Simulation 2019, 04, 16
TC-BO1 Tester GEX-3020-2
fif PR B 2 4R A B 2020. 04.15
Vertical Shock Test 2019. 04. 16
TC-BO4 Instrument SY10-2
EH ARG 2020. 04, 15
: 2019. 04,16
R \ﬁbmhm:. _ta:si Initlrumant E5-3-450
el & 2020, 04. 15
Bty Test St 2019. 04, 17
TC-BO7 o CTS 20V/10A
AR 2020. 04. 18
Crush Tes! Instrument 2018.04. 16
TC-B11
BT R L daial 2020, 04,15
" 2019. 04. 17
TC-B13 Battery Short G-u'l:ull Tester GX-B055.B
R S 2020. 04. 16
- 2019, 04, 16
—— I:!Eclmril-c:l :Baian[:ﬂ PTT-A+300
BHFRF 2020. 04, 15
2019. 04. 16
TC-B15 D;“ ?};}:c” 349704
SRS 2020. 04. 15
2019. 04. 16
TC-B18 DCEPQWER PEW 80-27
R 2020. 04. 15
2019, 04. 16
T Battery Impa?r:t Taslar BE-5066
e i e E L 2020, 04. 15
. ; 2018, 09. 11
g Digital Multimeter 158
HFHHEE 2019. 09, 10
Programmable high & low 2018. 09. 20
TC-B30 temperature test chamber GX-3000-150 I
| A RE #018.09. 19
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VI. Test Data 5

T.1. Altitude simulation 5 EFHLHL

Test Pre-test if38A0 | After test if3: /5 Mase |
ass loss Ch
s:,l;‘:{:jﬂ: No. | Mass |Voltage | Mass | Voltage | s r:g:?e Slatus
wspgs | F9 | RE | BE | KR | Ak (%) ety | R
i (@) V) {g) (V)
1# 27120 27.36 27120 2736 0.00 100.0 Pass &8
first cycle,
fully 2% | 27112 | 27a7 | 2T 27.35 0.00 8g.9 Pass &%
”;aéf:d 3 i i ! ! J / I
TSR | 4w f f f / / / H
Rk
5# ! } ! / ) ! !
25th B¢ | 2719 | 2738 | 27118 | 2736 0.00 100.0 Pass &if
Gfﬁ: T# | 2719 | 2737 | 27119 | 2737 0,00 100.0 Pass &1k
charged Bit / / / ! / / /
| % [ 4 ! a' / ) r f
FRIE | o i / f I / ! !

Notes $EFE: ambient tlemperature 8RR 23.5°C.

After the tesi, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. MES, HEEEE. THES. k. TRENEREK. BEEFDT 90 %.

T.2. Thermal test 8 51

Test Pre-test SLIRET | After tost i -
A58 055 c
S;:::El: No. | Mass | Vollage | Mass | Voltage o "::t'l"gﬂ Status
. ; - - gk
s | WY | AR | RE | AR | Ak @) | aEtke) | ER
s (g} (V) (q) (V)
1w | 2Ti20 | 2736 | zrvo | 2721 0.04 995 Pass 21
first cycle,
fully 2# | 21111 | 2735 | 27109 | 2725 0.01 9.6 Pass &
charged
i 3# / / ! / / / !
RS | 4 / / / / / / f
RS
5# / / / / / / /
25th g# | 27118 | 2736 | 21112 | 2722 0.02 98.5 Pass £H
“ﬁf& | 2rme | 2rar | 2rn | 2721 0.03 99.4 Pass £
charged B# f ! ! ! ! ! f
stat
sswemsy | o | i / / I ' '
RERS | qo8 / / / / / / f

Notes #%: Ambient temperature SREHES: 23.4 *C.

After the test, there s no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 80 %. @G, FRAEERE. BT, TWRE. GRERTEA. SRLEFHF 20 %,
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T.3. Vibration =3}

Test Fre-test 3287 | ARer test #34/5 S
sample S5 085
smﬁs No. | Mass |Voltage | Mass | Voltage iR 4 4 C?:t?ge Status
Mitres (W5 | AR | BE | BERE | aE %) | mEL) | AR
s (g) )] (g) (V)
W 27110 27.21 27110 2721 0.00 100.0 Pass &8
first cycha,
fully 2# | 27108 | 2725 | o7 | 2723 0.m 99.9 Pass &8
c:?;?: 4| e ! / f ) | / /
HEF | 4p ! / / ! / / !
Wik s
5 ! J / / / / {
25th 82 | 27112 2722 21112 27.20 0.00 99.9 Pass &
“;lﬁl';- | oarit | 2121 | emint | mra 0.00 100.0 Pass &%
charged a# I i ! f { ! f
state
25 nms | 9 ! ! / ! / / I
HERE | qou / i / / / / ]

Notes iE¥: Ambient temperature GHH#E 5 23.5 *C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 80 %. WHlE, HFHREBN. THS. THE,. TREMLE..

dL R E AT 90 6.

T.4. Shock pFify
Test Pre-test ti3&41 | After test #5585 i
55 loss Ch
ﬂﬁ: gﬂ Mass | vnltgga Mass | Voltage B Bk r:t?gﬂ Status
HhE {9) {v) (@) (V)
W | 27110 7.1 27108 27.21 0.01 100.0 Pass &
first cycle,
fully 2% | 2ro7 | 2723 | 2708 | 272 0.00 93.9 Pass &%
charged
it H / f ! / / ! !
T | 4w ! / ! { f ! /
R R
54 i / ! i / i '
25th B# | 2712 | 2720 | 2rvi2 | 2720 0.00 100.0 Pass &%
*’m‘:- | 271 | 2721 | 27110 | 2719 0.00 99.9 Pass &1 |
charged B# ! ! f ! / f f
state
25 il o# ! i ! ) ! ! )
WREE | 08 / / / / / / /

Notes H:8: Ambient temperature IFEEE: 236 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And changs
ratio is notless than 90 %, #ElE, HRTER, THS. ok, THRERATE.. SFEEFF 20 %.

Report Mo, % %% TCT191231B118
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T.5. External short circuit S-3152

Test sample status Mo, Maximum external temperature (°C) Status
PR R e R MRE("C) B
1# 57.2 Pass &%
first cycle, fully i A Pass &
margeq s:talcf 3u ! /
R AR Y . y
5# ! i
B# 57.4 Pass &
P TH 57.6 Pass &
charqeq slata_l ) a# ! !
25 PR E - AUk o ; f
10 / /

Notes #:¥%: Ambient temperature FFH5 E: 23.4 °C.

Test sample external temperature does not exceed 170 *C and there is no disassembly, no rupture
and no fire during the test and within six hours afler the test.

W R ERETEIT 170 °C, METEREE 6 b TR, B Tk,

T.6. Impact f#id;
Test sample status Nao. Maximum external temperature (°C) Status
Flat s mikE Hs EHBFMEE(C) g

114 326 Pass &g
first cycle, 50% 12# 326 Pass 4
- ;;;Zi:g;a% 4 13% 38.7 Pass &
F 14% 358 Pass &
158 34.7 Pass &
16# 338 Pass &rh
thh Cﬁ:éeélz?:ﬁ 17& 54 Pass &/
25 m;;?f son%F e o i PR
= ! 198 336 Pass #kk
| 20# 35.2 Pass &}

Notes FERE: Ambient lemperature 4R 23.6.°C.

Test sample external temperature does not exceed 170 *C and there is no disassembly, no rupture
and no fire during the test and within six hours after the test,

HHLEE SRR TR 170 °C, WP SWEUE 6 SRR RS, TEE. Rk,

Report No. 555 TCT191231B118 Page 12 of 18 312 At 1B T
Hotline: 400-6611-140  Tel B6-755-27673339  E-mail: tom@tct-lab.com  hito:lwww.tet-lab.com
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T.7. Overcharge i # i

Test sample status Mo. Status
M H RS Ry LR

218 Pass £

first eycle, fully charged state 224 Pass 15
B TR i 236 Pass &0

244 Pass £

25# Pass &1

25th cycle, fully charged state 26H Pass ik
25 iR s 274 Pass &4

284 Pass &1

Notes 7% Ambienl temperature FRIEERE: 23.5°C.
There is no disassembly and no fire during the test and within seven days after the test.

P IEM wleh T al s 7 R . Tk,

T.8. Forced discharge 38§ /&

Test sample status Mo. Status
B RRE S HER

204 Pass ks

304 Pass 5

3 Pass &#:

32 Pass &

first cycle, fully discharged state 3 Pass &%
HIRIR R e AR Ak KEL Pass &
asH Pass &%

a6# Pass £tk

aT# Pass 5%

3E# Pasz &t

3o Pass St

AD# Pass &k

418 Pass &

424 Pass &k

25th cycle, fully discharged state 438 Pass &%
25 PRARERE A e R 44% Pass &%
454 Pass {rk

464 Pass &%

A47# Pass S

488 Pass &k

Notes #EHE:  Ambient temperature FRELIM: 235 °C,
There is no disassembly and no fire during the test and within seven days after the test.
HRENRPRMAE 7 KAEME. TEX.

Report No. #5445 TCT191231B118 Page 13 of 18 13 1L 18 K
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VIl. Conclusion %t

Name of
':;' test items Cauzia:t:[:-n;er of Test Result Conclusion | Remark
£ ﬂﬁg 4 T HELR it EiE
; See Appendix
Altitude
1 | simuiation S Des ki T, Altitude Pass i
s i ) 383 #IETA simulation TH3 T.1. Sl
| Pz ki)
Tharmal See Appendix
2 test 3: : T::;; :_22 T.2. Thermal tast TSS 4
aliae ? : WHE T2 8w g
5 | Vibration 38.3 Test T.3 ?_E; i?tf:::: Pass r
=) 8.3 1 T3 A £
el RS T W T3 B¥
Shock 38.3 Test T4 Soa\ppandiA B
9 il 38.3 i3 TA T4 Shook Fd !
: ' PR T4 =
See Appendix
|
5 sriﬁec:ir:;.uit 38.3 TestT.5 T.5. External short Pass ]
B T.5. 4 Bk
5 Impact 383 TestT.6 5:'23'!:::::‘“ Fass /
Ji i 3 HIsT6 i &
5 il L% T 6.4
s 7
Overcharge 38.3 Test T.7 a2 Appandix Pass
7 R 283 HIATT T.7. Overcharge ) /
= : ' W 7.7, A z
Foreed See Appendix
g | discharge ::: E;:;Trlaa T.8. Forced discharge ';f:; /
_ Gty e ’ s T T8 3
According to the standard:
HedEim:

UNITED NATIONS "Recommendalions on the TRANSPORT OF DANGEROUS GOODS Manual of Tests
and Criteria" Sixth revised adition Amendment 1 (STISG/AC.10/11/Rev.6/Amend.1).

M E 2 F RS R A SRR T AT AE IF 1 (ST/SGIAC.10/11/Rev.6/Amand.1).

Report No. i {f5#5: TCT181231B118

Hotline: 400-6611-140  Tel: 86-755-27673334
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IX. Picture of the sample #ZEH

Picture 1. Battery view
BA 1 sk

Picture 2. Battery view

B2 @iksmmE
Report No. 585 TCT1912318118 Page 150l 18 18 W18 T
Hotiine: 400-6611-140  Tel: B6-755-27673330  E-mail: tom@tctdab.com  hitp:/fwww.ic-tab.com
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Picture 3. Cell view
By 5. s

Picture 4. Cell view
EH 4 HinRE

Report No. & HS: TCT191231B118 Page 16 of 18 16 1L 18 7
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Picture 5. Protection board view

B 5. PR

Picture 6. Protection board view
BEH 6 FirEME

#a2End of Report R &5 &R

Report No. #5485 TCT191231B118 Page 17o0f 18 {17418 ™
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Important Notice
ERFEm

1. The test report is invalid without the official stamp of TCT.
FRERE TCT HiERH.

2. Mobody is allowed to photocopy or partly photocopy this test repart without written permission of
TCT.
FE&TCT FHAE. THEHlalrhEkARE1.

3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
FmEHTEEN . A, REEAEATA.

4. The report is invalid when anything of following happens — illegal transfer, reproduce,
embezzlemeant, impoasture, modification or tampering in any meadia form.

Ak, Hhl. WA, B, et oLl R R A
5. Objections to the test report must be submitted to TCT within 15 days.
MiE NS RE, MTWIHRSG 2Bk 16 RAREL SRR,
6. The test report is valid for the lested samples only.
At A A R R
7. The Chinese contents in this report are only for reference.
FAf e P A chor B LRSS,
8. This report belongs o quote for the record, the reference test report TCT1911218020.

dhR 4 R & B, BFWEES TCT181121B020,

Shenzhen TCT Testing Technology Co., Lid. T T B AR IR A

1B/F., Bullding 1, Yibaoiai Industrial Park, Qiaotou, Fuyong, Baoan District, Shenzhen, Guangdong, China
PR AESENTEEREARLCEET R LELER

Report Search Number E & f#]%5: TCT191231B118

Search System 3Tl 45 http:/iwww.tel-lab.com Page 1Bof 18 R 18 MIL 18 W
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