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MANUAL NO. 7007400

“Models covered in this manual”

Model Series LN2 Capacity (L) | Voltage (V)
7400 CryoPlus 1 0 100-120
7401 CryoPlus 1 90 200-230
7402 CryoPlus 2 200 100-120
7403 CryoPlus 2 200 200-230
7404 CryoPlus 3 340 100-120
7405 CryoPlus 3 340 200-230
7406 CryoPlus 4 552 100-120
7407 CryoPlus 4 552 200-230

Preface

28 ECNM-001800 01/20/22 Updated part number for Lid tumbler lock from 122010 to 1950940 in Parts List

section in page 6-1. TFI
27 ECNM-000891 03/25/2020  Updated as per Cyber Security Test requirements, Safety precautions, Regulatory

Compliance, Warning and Caution symbols, removed Fluorinated Greenhouse

Gases para in page 5-2 and added unpacking instructions in preface page v. TFI
26 ECNM-000270 2/26/19 Modified Fig. 3-2, Fig. 3-3 and Electrical schematics. TFI
25 ECNM-000088 11/28/18 Added the intended, non-intented use statement and model numbers TFI
24 41152 2/01/18 Added Optional Manual Lid Lock pg bpg
23 41737 1/30/18 Updated parts list table pg 6-1 bpg
22 41342 5/02/17 Added F-gas statement bpg
21 40080/FR-2782 9/25/15 Added RJ-11 cable to Parts List on page 6-1 ccs
20 40080/40131 4/2/15 Added lid closure warnings, gas spring note and RJ-11 to parts list ccs
19 30520/S1-12108 3/12/14 Added T/C probe replacement kit numbers to pg 6-2 ccs
18 30510/FR-2563 10/24/13 Updated spring part numbers and added lid magnet on Parts List. ccs
17 30016/FR-2488 5/29/13 Corrected switch position on pg 3-4 ccs
16 29194/FR-2440 1/23/13 Updated schematics to current production, no TS outlet, misc. ccs
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Preface

CAUTION

Contains Parts and Assemblies
‘ 5& '\ Susceptible to Damage by
Electrostatic Discharge (ESD)

Important Read this instruction manual. Failure to read, understand and follow the instructions in this manual

may result in damage to the unit, injury to operating personnel, and poor equipment performance.

Caution All internal adjustments and maintenance must be performed by qualified service personnel.

Warning Whenever working with liquid nitrogen storage equipment in a closed environment, the use of
personal Oz detection equipment is strongly recommended.

Intended Use: The Liquid Nitrogen Storage Systems described in this manual are used for storing samples at
cryogenic temperatures (-130°C or below).

The Liquid Nitrogen Storage Systems are intended for use:

* As a cryogenic storage device for research use; storing samples at temperatures between -130°C and -186°C
(-202°F to -303°F).

* As a cryogenic storage device for medical applications; storing samples at temperatures between

-130°C and -186°C (-202°F to -303°F).

Non-Intended Use: These Liquid Nitrogen Storage Systems are not intended to store samples that are
re-introduced into the human body. These Liquid Nitrogen Storage Systems are not intended to be operated in
potentially explosive environments and are not intended for storage of flammable inventory.

Material in this manual is for information purposes only. The contents and the product it describes are subject
to change without notice. Thermo Fisher Scientific makes no representations or warranties with respect to this
manual. In no event shall Thermo be held liable for any damages, direct or incidental, arising out of or related
to the use of this manual.

© 2022 Thermo Fisher Scientific. All rights reserved.

7400 Series Cryoplus Thermo Scientific



Preface

Safety precautions

This symbol when used alone indicates important operating instructions which reduce the risk of
injury or poor performance of the unit.

WARNING: This symbol indicates potentially hazardous situations which, if not avoided, could result
in serious injury or death.

WARNING: This symbol indicates situations where dangerous voltages exist and potential for electrical
shock is present.

CAUTION: This symbol, in the context of a CAUTION, indicates a potentially hazardous situation
hich if not avoided could result in minor to moderate injury or damage to the equipment.

z

CAUTION: This indicates a situation which may result in property damage.

Before installing, using or maintaining this product, please be sure to read the manual and product
warning labels carefully. Failure to follow these instructions may cause the product to malfunction,
which could result in injury or damage.

The snowflake symbol indicates low temperatures and risk of frost bite. Do not touch bare metal or
samples with unprotected body parts.

This symbol indicates a need to use gloves during indicated procedures. If performing
decontamination procedures, use chemically resistant gloves. Use insulated gloves for handling
samples.

Use this product only in the way described in the product literature and in this manual. Before using
it, verify that this product is suitable for its intended use. If the equipment is used in a manner not
specified by the manufacturer, the protection provided by the equipment may be impaired.

Do not modify system components, especially the controller. Use OEM exact replacement equipment
or parts. Before use, confirm that the product has not been altered in any way.

WARNING: Your unit must be properly grounded in conformity with national and local electrical

>E> ok P

codes. Do not connect the unit to overloaded power sources.
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iv

WARNING: Disconnect the unit from all power sources before cleaning, troubleshooting, or
performing other maintenance on the product or its controls.

WARNING: This unit is not for storage of flammable materials.

WARNING: Unauthorized repair of your freezer will invalidate your warranty. Contact Technical
Service at 1-800-438-4851 for additional information.

WARNING: No equipment that uses an open flame should be placed inside the freezer. This will

harm the unit, hamper functionality and compromise your safety.

CAUTION: Do not use any battery powered or externally-powered equipment in the freezer.

WARNING: Nitrogen is a potential asphyxiant and can cause rapid suffocation without warning. Store
and use in area with adequate ventilation. DO NOT vent container in confined spaces. DO NOT
enter confined spaces where gas may be present unless area has been well ventilated. Oxygen monitors
are recommended. Refer to “Handling Liquid Nitrogen” in the appendix at the end of this manual.

Potential biological hazards. Proper protective equipment and procedures must be used.

v P RDRERD

Q\§ Equipment being maintained or serviced must be turned off and locked off to prevent possible injury.
‘% 4, Contains parts and assemblies susceptible to damage by electrostatic discharge.

7\ Alternating current, Single phase.

O On

Off

Earth Ground Terminal.

@ Protective Conductor Ground Terminal.

7400 Series Cryoplus Thermo Scientific
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Unpacking

At the time of delivery, be sure to inspect the unit packaging for damage before signing for the shipment. If
packaging damage is present, request immediate product inspection and file a claim with the carrier.

Note: Packaging damage does not denote that unit damage exists. If concealed damage is found (damage that is
not apparent until the item has been unpacked), stop further unpacking and save all packing for carrier's
inspection. Make a written request for inspection to delivering carrier. This must be done within 15 days after
delivery. Then file a claim with the carrier. Do not return goods to the manufacturer without written
authorization.

Thermo Scientific 7400 Series Cryoplus

%



Preface

Do You Need Information or Assistance on
Thermo Scientific Products?

If you do, please contact us 8:00 a.m. to 6:00 p.m. (Eastern Time) at:

1-740-373-4763 Direct

1-800-438-4851 Toll Free, U.S. and Canada
1-877-213-8051 FAX

http://www.thermofisher.com Internet Worldwide Web Home Page
service.led.marietta@thermofisher.com Tech Support Email Address
www.unitylabservices.com Certified Service Web Page

Our Sales Support staff can provide information on pricing and give you quotations. We can
take your order and provide delivery information on major equipment items or make
arrangements to have your local sales representative contact you. Our products are listed on the
Internet and we can be contacted through our Internet home page.

Our Service Support staff can supply technical information about proper setup, operation or
troubleshooting of your equipment. We can fill your needs for spare or replacement parts or
provide you with on-site service. We can also provide you with a quotation on our Extended
Warranty for your Thermo Scientific products.

Whatever Thermo Scientific products you need or use, we will be happy to discuss your
applications. If you are experiencing technical problems, working together, we will help you
locate the problem and, chances are, correct it yourself...over the telephone without a service

call.

When more extensive service is necessary, we will assist you with direct factory trained
technicians or a qualified service organization for on-the-spot repair. If your service need is
covered by the warranty, we will arrange for the unit to be repaired at our expense and to your
satisfaction.

Regardless of your needs, our professional telephone technicians are available to assist you

Monday through Friday from 8:00 a.m. to 6:00 p.m. Eastern Time. Please contact us by
telephone or fax. If you wish to write, our mailing address is:

Thermo Fisher Scientific (Asheville) LLC
401 Millcreek Road, Box 649
Marietta, OH 45750

International customers, please contact your local Thermo Scientific distributor.

vi 7400 Series Cryoplus Thermo Scientific
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section1 Quick Start-Up

Tank Vent Control
Panel Lid Lock
Lid Sto N <
p 2 Bypass Vent ﬁ
Power Switch\ ] e ™ 2
Circuit Breaker o 5 Lid Stop o Baé Grlaph
Power Cord |~ ocale
Socket ——= 3 «— N2 Connector rd
5 B
Remote Alarm =]
Connector
RS-232 Connector
(RJ11)
—J I ) — ——T

Figure 1-1. Component Locations

Locate the storage container in a well ventilated area of the laboratory,
with adequate work space available for loading and unloading specimens.
Allow for adequate lid opening clearance.

Warning Nitrogen is a potential asphyxiant and can cause rapid
suffocation without warning. Store and use in area with adequate
ventilation. DO NOT vent container in confined spaces. DO NOT enter

A confined spaces where gas may be present unless area has been well
ventilated. Oxygen monitors are recommended. Refer to “Handling Liquid
Nitrogen” in the appendix at the end of this manual.

and cause an accidental closure. If the unit is not placed against a solid
wall, verify a physical barrier is installed at the base to prevent unit

i Warning Ensure there are no physical objects that can contact the open lid

movement while working in it.

Thermo Scientific 7400 Series Cryoplus 1-1



Section 1
Quick Start-Up

Connect Liquid
Nitrogen Transfer
Hose

N\

Attach Power Cord

7400 Series Cryoplus

The container should be located near the liquid nitrogen supply, allowing
enough space for nitrogen source tank replacement. Arrangements should
be made to collect the condensate, which will form on the transfer hose.

A four foot nitrogen transfer hose with a 1/2" flare fittings is supplied
with Model 7400/7401. A six foot hose is standard with Models
7402/7403, 7404/7405 and 7406/7407. The use of a transfer hose longer

than six feet may degrade system performance.

Caution The flair connection on the ends of the transfer hose does not
require any sealant. Pipe dope or sealing tape may cause contamination of
the liquid fill solenoid, or leaks at the hose connections.

The storage system requires a user supplied low pressure regulated
(22 PSIG) liquid nitrogen supply. Anything higher than 22 PSIG will

degrade performance of the CryoPlus storage container.
Connect the transfer hose packed with the CryoPlus unit between the low
pressure, liquid outlet of the liquid nitrogen supply tank (22 PSIG) and

the storage container.

After the transfer hose has been connected, open the supply tank valve
and check the connections for leaks.

1. Loosen screw located on the power cord retainer. Spread the retainer.

2. Insert the power cord into the power outlet module. Tighten screw on
the power cord retainer.

3. Fit the power cord/outlet module assembly into the connection on
the unit. Tighten the module screws to secure the cord to the unit.

Cord connection
on unit

Power outlet

module
Module
screw
~
Retainer screw
Power cord

Figure 1-2. Power Cord

Thermo Scientific
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Section 1
Quick Start-Up

ncluded with each unit is a lid strap for the user’s convenience.
Connect Lid Strap  Included with cach lid strap for the user’
(MOdel 7406/7 407) 1. Remove the protective white nylon screws from the areas indicated.

Discard these screws.

2. Install the strap as shown below, using the screws included with the
strap.

Figure 1-3. Lid Strap Installation
Optional Manual A manual lid lock is available for each unit to secure the lid while it is open:

Lid Lock 1. with thelid open, insert the quick release pin through the hole in the
left side Lid Stop Bracket.

2. This lid lock will provide a manual restraint to compliment the lid
pneumatic spring(s) installed on the unit.

3. Before closing the lid, remove the quick release pin. It is secured to the
Lid Stop Bracket via the lanyard attached to the bracket.

Connect to Electrical With the power switch turned OFF, connect the unit to a grounded
electrical outlet. See the data plate on the back of the unit, or the electrical

supply schematics included in this manual, for voltage and full load amps.

The power switch on the back of the unit is the mains disconnect and is also
a reset-type circuit breaker. If an overload condition occurs, the built-in
circuit breaker will trip and the power switch will turn off. Turning the
power switch on resets the circuit breaker. If the circuit breaker trips again
within a short time period, the unit should be checked by a qualified
electrician.

unit can result in serious injury.

A Warning Use only a grounded electrical receptacle. Failure to ground the

1-4 7400 Series Cryoplus Thermo Scientific



Install Optional
Platform Riser

Install Temperature
Sleeve

AN

Fill Unit

AN

Thermo Scientific

Section 1
Quick Start-Up

Depending on the inventory control system chosen, install the platform
riser (if applicable) as shown in Figure 1-4.

Note In the liquid phase, the standard platform remains in the bottom of
the tank.

. Plug— Tank . Plug o Jank
thli—N g‘\‘\/em\ Lid ® "\ Vent
Level [ Fill [ Fill
- -<— - —r <
Tube p Tube Tube
< Tank
Inventory
Racks —> Inventory LNz
w/boxes Racks =3 Level
w/boxes
Platform {3 LNz
Platform Riser 1% Level 7
Platform .
Vapor Phase Liquid Phase
Storage Storage

Figure 1-4. Platform Riser

A Temperature Sleeve is designed to assist the temperature gradient within
the unit so that in a normal vapor phase setting of 3-5 inches of liquid, the
air temperature encompassed within the sleeve remains below -130°C. The
sleeve is standard on all CryoPlus units and is installed when shipped from
the factory.

When properly installed, the ends of the sleeve are aligned with the
temperature probe at the rear of the tank, and the square holes in the
bottom of the sleeve are aligned with the fill and pressure ports.

Caution It is imperative that the positioning of the sleeve not block either
the fill or liquid level tube orifices located at the bottom rear of the tank.
Should blockage occur, it will cause filling and liquid level indicator
problems.

When shipped from the factory, the liquid nitrogen level settings of all
CryoPlus units are set at Vapor Phase settings of five inches high limit,
three inches low limit (factory defaults). It is not recommended that these
settings be changed until the unit has been filled for the first time and
allowed to stabilize.

Caution The lid must remain open throughout the initial filling of the
storage container.

7400 Series Cryoplus 1-5
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Quick Start-Up

Fill Unit (cont.)

AN
N\

Remote Alarm

When electric power and LNz have been connected, open the lid and turn
on the power switch to begin filling the unit. Because the unit must go
from ambient room temperature to -196°C, considerable boiling of the
liquid nitrogen takes place, turning into super-cooled nitrogen gas which
flows over the side of the open chamber. As this occurs, frost becomes
visible around the top of the unit. This is normal during the initial fill with
the lid open and disappears once the unit has stabilized.

As the unit fills, the bar graph on the front of the cabinet monitors the
progress by displaying the liquid level (green lights), the high and low limit
set points (flashing orange). Refer to Section 2. The storage container fills
until the liquid nitrogen reaches the high level set point and the 5-inch
flashing orange LED changes to flashing red. The LN: storage container is

now in full automatic operation.

After the initial fill is complete, close the lid and allow the unit to stabilize
for a minimum of 8 hours, before changing the high or low level setpoints
or adding inventory.

Caution Some popping or cracking noises may be heard after the unit is
initially filled and the lid is opened and closed the first few times. This is
normal and quickly disappears.

Note If the lid is opened frequently, condensation can occur on the vent
port, causing icing of the port. See the maintenance section for defrost
information.

The CryoPlus control system provides remote alarm contacts, wired to an

Connector RJ-11 connector on the back of the cabinet. Figure 1-5 identifies the pin
designations.
Alarm Contacts RS-232 (NO) S — (NC)
30V max / 1A max Interface yellow wire 4] S| black wire
(COM) (NO)
green wire red wire
(2) COM (2) SIG. GRD (4) RXD Alarm Contacts
B Junction Box _—
e e e FS;BOCk 7190392 All outputs shown
. -11 to screw
Figure 1-5. RS232 and Remote Alarm terminal converter in alarm state

Connector Pin Designations

1-6 7400 Series Cryoplus

Figure 1-6. Optional Alarm Contacts Junction
Box Wiring
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RS-232 Interface

Thermo Scientific

Connector

Installation
Verification

Section 1
Quick Start-Up

The CryoPlus storage system is equipped with an RS-232 Serial
Communication Interface for the remote transmission of data. An RJ-11
telephone style connector is located on the rear of the cabinet. Figure 1-5
identifies the pin designations.

The RS-232 provides information to a serial printer or terminal via the
following protocol:

9600 Baud
1 Stop Bit
No Parity
8 Data Bits

Note It is the User’s Responsibility to take reasonable measures to protect
the computing devices against viruses and malware infection.

The user ensures that only users with a valid User ID and password can
gain access to the Personal computer. Procedures should be developed and
maintained to ensure that users do not share their unique user ID and or
password.

The following procedures test key elements of the CryoPlus Freezer system
and verify the unit's installation. These tests can be performed at the
operator's discretion. If any of these tests fail, contact the Technical Service
Department or your local Thermo sales representative.

LN: Supply

The source tank should indicate that it is full and the pressure to the
Cryo unit regulated at 22 PSIG. Check all connections.

Temperature Sleeve

When installed, the ends of the sleeve must align with the temperature
probe at the back of the tank and the pressure and fill ports are visible
through the square holes at the bottom of the sleeve.

Power Switch

Turn the unit on with the power switch located on the back of the unit.

Under normal conditions, all LEDs on the control panel and bar graph,

with the exception of the alarm LEDs illuminates for approximately 2-3

seconds. The power switch is the main disconnect for the system.
Keypad

Press each button on the control panel, listening for a "beep"” response.
Control Panel Key Switch

Turn the key switch to the Programming Access position (.). Control
panel temperature display indicates alarm setpoint temperature. Turn
the key to Lock position and the display shows actual chamber
temperature.

7400 Series Cryoplus 1-7
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Quick Start-Up

Installation  LED Test
Veriﬁcation ( cont_) Turn the unit off. Turn the key switch to the Programming Access

position. Turn the unit on while pressing and holding the Low Level
button for four seconds. Press Manual Fill to begin the test. When all
LEDs have cycled, turn the unit off to reset the system.

Remote Alarm Contacts

With the contacts wired to a remote alarm, turn the unit on, wait a few
seconds, then turn the unit off. The alarm should activate immediately.

Manual Fill

Turn the key switch to the Programming Access position. Press the
Manual Fill button. The fill indicator will light and the unit will begin
filling the chamber. If the LN: level is more than one inch below the
high level setpoint, the liquid nitrogen will continue to flow after
Manual Fill is released until the high level setpoint is reached. To stop
filling before high level, turn the unit off, then on. If LNz is already in
the tank and the level is less than one inch below the high level setpoint,
filling will stop when Manual Fill is released.

Programming Access Test

With the unit turned on, turn the key to the Programming Access posi-
tion. The control panel display shows the high temperature alarm set-
point.

Press High Level, then the up or down arrow. The setpoint moves
accordingly.

Press Low Level, then the up or down arrow. The setpoint moves
accordingly. Return the key to Lock. The control panel display shows
thermocouple temperature and bar graph shows new high and low level
setpoints.

Note The unit returns to factory default settings unless setpoints were

saved in above tests by pressing Enter.

Dip Level Test
This test compares the liquid level shown on the bar graph with the
actual level in the tank, using the ruler supplied with the unit. With the
tank filled and stable, lower the ruler along the edge of the tank until it
is at the bottom. (Take subsequent measurements at this same location.)

When the LN: stops boiling, pull out the ruler. The actual liquid level

will be approximately one inch lower than the frost line on the ruler.

Compare this with the level shown on the bar graph. Measuring
tolerance for the low scale (2" to 7") is +1/2 inch. Measuring tolerance
for the high scale (1" to 25") is £1 inch.

ilf Caution Some shrinkage of the ruler may occur, depending on the level of

liquid nitrogen in the tank.

1-8 7400 Series Cryoplus Thermo Scientific
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High Temp

Alarm .
ndicator Display Uparrow  putton
Fill Valve LNz Source Enter [ High Level Fill Valve Open  Lock position
fault indicator fault indicator button | button indicator light  of key switch
[ [ [ [ [

Level Sensor l l'

fault indicator fff y ﬁ Fill Valve Lli]Ck

——> Level |y Fill LN, Open

Sensor Valve Source = e
High
Bypass Bypass Open Level *
—

Sensor P> Valve Valve

—
Bypass Sensor @ Temperature °C

fault indicator ~ T T

I T T T
Bypass Valve Open Valve Down arrow  Low Level  Manual Fill  programming access position
faultindicator [  fault indicator button putton of key switch

Silence

button

Figure 2-1. Control Panel Elements

Alarm indicator
I

All functions of this CryoPlus (O ~

storage unit are controlled by a _ ©
programmable microprocessor. r: '?]CT_ 0 (125 '”Clh
Commands to the control '0h (liquid) scale V7 /4
system are given using the
control panel on the cabinet (02925 = 7 r)
lid (Figure 2-1). A multi- =
colored bar graph on the front (50.8) 20 & 6 (15.2)
of the cabinet shows the status =
of the system, indicating the o) 15 = ° 020
liquid level inside the chamber, =
. o = 4 (10.1) O
and the high level (stop fill) ——
and low level (start fill) points.
- = 3 (7.6)
See Figure 2-2. =
wns=, (5.1)
. . . =
Choose high (liquid) = N 2inch to 7 inch

Warning Do not use the unit or low vapor]

as a work surface. The lid phase scale low (vapor) scale
should be closed except during
loading and unloading,.

inches (centimeters)

o o
Figure 2-2. Level Indicators and Setpoints
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Note By viability assessment protocol, the user assesses the sample viability
after the samples are thawed and before its end application.

The elements on the left side of the control panel illuminate when fault
conditions occur, providing information about the alarm state. Refer to
Section 3 of this manual.

A three element alarm bar illuminates during an alarm condition to
visually alert the operator. The Silence button is used to silence the audible
alarm. Refer to the alarm descriptions and corrective actions in Section 3
of this manual.

Other elements of the control panel are:

A three digit display, showing the thermocouple temperature when the
keyswitch is in the Lock position. The thermocouple junction is
located 42 to 5%2 inches below the lid on Models 7400 through 7405,
and 5% to 6% inches below the lid on Models 7406 through 7407.
When the key is in the Programming Access (.) position, the display
shows the High Temperature Alarm set point.

Enter button, used to send programming changes to the
MiCroprocessor.

Up and down arrows that change the high and low level settings when
making programming changes, are also used to change the high
temperature alarm setpoints.

High Level button, changing the level at which the system stops
filling.

Low Level button, pressed to change the level at which the system
starts filling.

High Temp button, changing the temperature at which the high

temperature alarm activates.

Manual Fill button, pressed to manually fill the tank. The level must
be at least 1-1/4 inches below the high level setpoint to start a manual

fill.

Fill Valve Open light, indicating the fill valve is open.

Key switch, used to allow program changes when the key is in the (.)
Programming Access position and to protect the system from

tampering or accidental button presses when the key is in the Lock
position.

Thermo Scientific
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Operation

Located on the front of the CryoPlus cabinet, the tri-color, 24 light bar
graph displays the liquid level inside the chamber, and (start fill) low level
and (stop fill) high level setpoints (Figure 2-2).

A Scale Select button at the base of the bar graph toggles the scale between
the high (liquid phase) and low (vapor phase) scales. Refer to Figure 2-2.

Numbers in parenthesis are the metric equivalents.

The left side scale is for settings from 1-inch to 25-inches in 1 inch
increments.

The right side scale is for settings from 2-inches to 7-inches in 1/4"
increments (vapor scale). The three light bars at the top of the level panel
are visible alarm lights that coincide with the alarms indicated on the top
control panel on the lid.

The three colors of the bar graph (Figure 2-3) are:

Orange (steady) indicates the remaining

space above the high level setpoint. 8
orange

Orange (flashing): Under normal conditions, O
the flashing upper LED is the high level high level \C) P .
(stop fill) setpoint, and the flashing lower setpoint @B & IleadShmg
LED is the low level (start fill) setpoint. O

O green
Green indicates the actual liquid Nitrogen
level.

low level

C)/<— flashing

Red (steady) indicates the amount of space setpoint ~ (D\ orange
below or above setpoint from the actual O

liquid level. o green

Red (flashing) indicates that the liquid level )

is above or below the level set points. A Figure 2-3. Bar Graph Colors

possible alarm condition is pending,.

Single Red (flashing) after a fill operation indicates that the liquid level is
at the high level setpoint. This is not an alarm condition.

Caution The Key Switch must be in the Programming Access (.) position
to program the controller or to access any Touch Pad function. The
Controller will automatically return to the lock position, even though the
key is in the Access (.) Position, if no entry is made on the key pad within
four (4) minutes. On the high scale (left side, 2"- 25"), the high and low
level setpoints must be at least 3" apart. On the low scale (right side, 1.5"-
7.25"), the high and low level setpoints must be at least 1.25" apart.
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Change High Level
(Stop Filling) Setpoint

Change Low Level
(Start Filling) Setpoint

7400 Series Cryoplus

Refer to Figures 2-1 and 2-2.

—

. Turn the key switch to the Programming Access position (.) and verify

that the desired scale is selected on the Bar Graph.

If the yellow Fill Valve Open indicator is lit, the system is in Fill
Mode.

Press High Level.

Press the up arrow to raise the high level setpoint. A flashing orange
LED will begin to move upward. Release the up arrow when it reaches
the desired level on the bar graph. If lowering the high level (stop
filling) setpoint, press the down arrow. The flashing orange LED will

begin to move downward.

Release the down arrow when the stop filling (high level) setpoint is
reached.

Press Enter to store the new setting in the microprocessor memory.
Return the key switch to the Lock position.

Refer to Figures 2-1 and 2-2.

1.

Turn the key switch to the Programming Access position (.) and verify
that the Bar Graph is set to the desired scale.

If the yellow Fill Valve Open indicator is lit, the system is in the fill
mode.

Press Low Level.

Press the up arrow to raise the low level (start filling) setpoint. A
flashing orange LED will begin to move upward. Release the up arrow
when it reaches the desired level on the bar graph.

If lowering the low level (start filling) setpoint, press the Down Arrow.
The flashing orange LED will begin to move downward. Release the
Down Arrow when the low level (start filling) setpoint is reached.

Press Enter to store the new setting in the microprocessor memory.
Return the key switch to the Lock position.

Note Depending on the new setpoints, filling will not begin until the
chamber liquid level falls below the new low level setpoint.

Thermo Scientific



Change High Temperature

Alarm Setpoint

Set Microprocessor

Thermo Scientific

Internal Clock

Section 2
Operation

The High Temperature Alarm Setpoint is the temperature at which the
high temperature alarm activates.

1. Turn the key switch to the Programming Access position (.). The
digital display will indicate the current High Temperature Alarm set
point.

2. Press High Temp. Three decimal points in the digital display will flash
on and off.

3. DPress the up arrow to raise the temperature alarm setpoint or the down
arrow to lower it.

4. The Enter button must be pressed after the desired high temperature
alarm point is displayed.

When programming is complete, turn the key switch to the Lock position
[.]. The thermocouple temperature will be displayed once again, and the
controller will now operate at the new setpoint.

The "real time” internal clock enables alarms, program changes, and
current system status to be printed relative to the actual time and date of
occurrence. This information is made available through the RS-232 data
port.

The factory default setting is Eastern Standard Time (USA).

To set the clock, start with the unit turned off.

1. Turn the key switch to Full Access (.). Press the High Level button on
the key pad while turning on the power switch located on the back of
the unit.

2. Starting from the bottom of the bar graph, the first LED on the bar
graph lights and the numeric display on the control panel shows the

current time hundredths of seconds.

3. DPress the up arrow (to increase) or down arrow (to decrease) the
setting.
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Set Clock (continued)

The Optional Control
Printer Kit

7400 Series Cryoplus

4. Press the Enter key to lock in the value and advance to the next setting.
The chart below shows the settings in sequence.

LED lights* ................... Clock Setting
hundredths of seconds
P seconds
o J minutes
4 hours (in military time)
5 S day of the week
G day of the month
/P month
. year

*LED on the Bar Graph, starting at the bottom of the graph and counting
upward.

Note Install the Modular Line Filter included with the kit into the RS-232
interface connector on the rear of the unit.

The printer (kit P/N 4000565 US/4000665 EU) provides the following

information:

Note All functions and error codes, when printed, include the current LNz
level, temperature, time, and date.

* Power up

* Auto fill cycle

* Manual fill start and scale selection

* Manual fill stop and scale selection

 Changes in program settings

 Cover opened (tank lid opened)

e All error codes

Note Automatic printing every two hours is the factory default. This
feature can be programmed to occur from once every hour to once every
24 hours. Contact the Technical Services Department.

Thermo Scientific



section3 Troubleshooting the Alarms

Tank

i Plu
To temp probe Lid N g T\ Vent
N

connector .
o Fill
To circuit board % Tube
pressure transducer -To LN2
a_ls b source
2 < Temperature
Sensor
2
2
1
1
1
wn 1
D1
= 1
o1
£
1
1
9
8
1
6.
5
q
3
2
1
0
Pressure L~ L Fill
Port Port

Figure 3-1. Component Locations

Refer to the alarm descriptions, probable causes and corrective action
information at the end of this section. Use the above system illustration for

reference.

Warning Potential electrical hazards exist in this equipment. Only
qualified persons should perform the instructions and procedures described

in this section.

Warning Ultra low temperatures are associated with this equipment.
Instructions in this section should only be carried out when using special
handing equipment or when wearing special, protective clothing.

Thermo Scientific
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In addition to the protection provided by the power switch / circuit
breaker, two North American UL and/or CSA, 125 mA, 250 VAC
Slo-Blow fuses (P/N 230173) are located on the microprocessor circuit
board. Refer to Figure 3-2. To access these fuses, remove the cabinet back
panel.

Warning This service should only be performed by qualified personnel.

connector should be mated to correct connector on PCBA board as shown
in Fig. 3-2. Identify Bypass probe connector which has red colour label
saying “LN, Bypass”. Failing the above condition, LN, will start spilling
out from Bypass valve.

Caution Make sure Temperature Probe connector & Bypass probe

copper  siver

Pressurstransducer
conneclor(reverseside)

Pressure transducer
- | connacior (reverss side

_1__ ConnectorforRS232
andremotealam

Ribboncanneciorio
_§~ conrolpanel

Ribbonconnaciorto
_J}- bargraphdisplay

FusesF 1andF2
125mA(PIN230173)

Highwoltagein
_-connector

Figure 3-2. Microprocessor Circuit Board
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covers removed

(]

€]
I silve | |copper
ilvery =<py)

¢ r

i S

Hose must connect
to“B” port only

Microprocessor board and access panels,
as seen from inside the unit

Figure 3-3. Inserting Connectors From Inside the Cabinet

Access the control panel circuit board (below) by lifting off the plastic
frame surrounding the front of the panel and removing the Phillips screws.

L
105
@ @
A1 oS I AT
Jlocccccccccoooocooos 29

oo Toooasos
Lot 103 106
........................ L0s 109 Lo10
S 15 15 ] cocooocooofoosoo ALt 2
Teoeooos 1 osossos Ioooasos + =)o

q D

00000000 00000000 00000000 / /_/ /_/ 1
loococoooo |ecocoooo loocooooo 100909floooofloooo R3
LD2 LD4 LD7 L L L

© 0000000 °© 0o 0o ©o o ° o o 3 Tl °

o
.

® . e @

L A U I LU L ) LU 6

R4 RS A6 A7 A8 RY RI0 A1 R12 A13 A14 RIS RI6 R17 A1 R19 °

Figure 3-4. Control Panel Circuit Board
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To Tank Fill

<—— Fill Valve <— Bypass Valve

Optional Gas Bypass
h Components - Factory Installed

. P/N 195021 - 120VAC

. P/N 195023 - 220VAC
"""""""""" ' Qualified Field Installation

P/N 195700 - 120VAC
FromLN,  P/N 195701 - 220VAC
i < Source Replacement Bypass Probe Kit
o P/N 195008 - all versions

Replacement Bypass Solenoid Kit
P/N 1950704 - 120VAC
P/N 1950705 - 220VAC

Connectors
«— —

Pressure
Relief Valve

Figure 3-5. Mechanical Block Diagram

DIP Switch Settings

No By-pass With By-pass

. LABEL .
1. Up 1. Down l—, ﬁ

........

. e

2. Down 2.Up =

3.Up 3.Up " :§: G
bl =
Ll oA T
g = :E:Eii
:?u::: 9 ! bl

{2

g
....E ....E
EH) FEEE]
aepal zaasle
g A
g 8

[

&
.'.E ceee
2322
&

BEEERE

Access the bar graph circuit board
(right) by lifting off the plastic frame
surrounding the front of the panel and
removing the Phillips screws.

11
Aga4E

.. cee
22 322
&

&

22
28R

i

Hn il

[ ]
® 33333333

BRRRRRRR
cesessse

Figure 3-6. Bar Graph Circuit Board

3-4 7400 Series Cryoplus Thermo Scientific



Section 3

Troubleshooting the Alarms

Ipye/wiee

*Aressaoou se 2oe[dar
10 Jreday "[100 2ATEA [[IJ Y1 JO IINUNUOD [EITIIID
211 2277 "SI 1O SIND I0J SAIIM [[E D2Y) "PIeoq

IMdIT 2yl uo ﬁﬁw QAJBA O[3 UO SI10322UU0D 33347

"(3-¢ pue g-¢ sam3Ly)
PIEOq IMOIID 21 WOIJ 10
2ATeA ) woiy pagsnjdun oq
Aew 10100UTOD [BILNIDA[
"uasoIq
10 10D 9q LeW SAITH\
‘uado aq Aewr [100 ATeA
‘Sunerado
10 P2152UT0D ST JATEA 2
JBY} 10219 10U S0P WISAG

*¢ apo)) Tonryg syunid 1arutL]
"SOINUTW ()¢ UT 2IBATIOE

01 105 S1OEIU0D WLIE[E OWT Y ],

*2s0[ saATeA ssedAq pue [[i]
*SPUNOS WLIEe
a[qipne Y T, "1ySI[ s1eq wire[e

ot pue duwre Sururem JAJeA [T

anjep anjep 10suag
uadg / ssedig \ ssedig

aainog anjep l10suag
4] 4 1ana]

I

uounreda(J 2014195
[e21UYP3T 2 [[ed ‘sas1s1od uONIPUOd WiIRE J] "UO Yokq
31 UIN3 PUE SAINUIW U] 01 AT 10§ §JO ITUN Y3 WINT

*TOII9 I91I2AUO0D

1omod [ensip 01 Soreuy

"7 2poD) Tonryg syutid 12Uy
“A[prerpawrur
91BATIOE SIOBIUOD WIIEE 2J0WY
"3s0[0 saATeA ssedAq pue [[i]
*SPUNOS WiIee d[qIpne
YL
"JYSI[ STeq WIE[E 91 PUE YSE[J

sdure] Suturesm 2211 Wonog

N

anjep anjep Josuag
uadg ssedig ssedig

\uE:owX anjep XEw:um/

N1 4 13097

W/

uounteda(J s201A19G
[eSTUYDIT, 9T [[ED “sIsIsTad UONTPUOD WITE[e J "UO oeq
1 UIN) PUE SAINUIWT U 0) DA 10§ §JO ITUN Sy WM,

10110 1ndur Hy peg

"1 apoD) o1ryg syutid 10Ul
“Aprerpawrur
91BANOE S10BIUOD ULIB[E DIOWNY
250>
soATea ssed4q pue [[L] 2y ],
"SpUNOSs WIe[e
d[qIpne oy 1, 3ySy] sreq wirepe 3y,
‘ysepy sdwrey 3ururem sar dog,

anjep anjep losuag

/ uadg mmm._>m>mm£_>m\
22In0g anjep 10SU3g
18]

AN

7

apo)
10113
19)uld

uonoy aA1}931109

asne’) a|qeqoid

asuodsay wajsAg
pue
uonduosag waejy

uue|y [dued juoi4

‘pajou asaym }daaxa yoeq Huil Jou op swie|y
*a9ua|Is Jaye uonisod X207 ay} 0} yayms Aa)yj ay) uinyay
‘uonpisod ssa29y bulwweibold ayy ul yayms Aay| ay) yym pasuajis aq Ajuo ued uueje ajqipne ay|

3-5

7400 Series Cryoplus

Thermo Scientific



Section 3

Troubleshooting the Alarms

1poe|wiefe *Gopo)) Joirg wuﬁﬁn,— ot |
"SONUILL ()¢ UT 9eADOE \E
03338 SPEIUOD WLE[E SJ0WSY 94 T, / anjep anjep l0suag
“INOI [[1f 3 Ul "50p 0 1dwane SOATeA ssedAgy puey uadg ssedAg ssedAg
“Juaunreds( 901AI9G [eOTUTOI], 2IN[Iej B $ISUDS WAISAs a3 Inq ‘spunos \ uw;:ow/ anjep losuag
m oy J[eo “sasis1ad a1eas wirefe oy 3] "u0 oeq 1| gossavordomru oy 4q pansst wwrepe qpe 3y | I3y sreq wepe N1 4 18na7]
UIN) U9y ‘SaINUTW G 01 ()] 10J IUN 2 JJO Winy, U29q Sey puewIwod [[Ij 9y J, pue sousep dure] Sururem A uadO /\\\\

"y egosanur | ultpis uiod 305 P Y Atpanogqe
uadonyu pmbiy ot Jo pasy ot Surster urertion aup onur paoejd
are syper SeI01S [RI2A98 UL J[NSAT UED UODIPUCD SIY T 0N
auod s paoy By aup sed pno
011um atp 8o Aeutr aomos 7y amssard Y3y 7 ssap 1o 1sd
e stamssadyum Addns N Tt e AJua posop o on srexdde
SAeA [l 2 PUB e U o porefur Supq JON ST ENTTJT
(7 uOnORG 01 1Yoy “SIEUTLLIEIVOD
U010 “HIP 201 10 ATEA [[ S SPOLP PUE D[ JUUDSSESI(]
e Stpfo
um o8] e aup ot paofur Suiq st se 10 7N 125

"SISO 2ATRA [
Sy} 191§ SAINUIW () [-¢ UM
urodias 1w Y3y oy 2a0qe
[OUI-§/ UEBY} 2I0W SISLI
ua3ontu prbry oy J1 wirepe
o1uT 03 [[Ia wWass oy,
*3S11 01 SONUNUOD I1uN
oy Ul ‘N'T JO [9A9] 941 Inq
QATEA [[1J 91 01 U2AIS U22q
SBY 9SO[D 0} PUBUIWOD 3,

*G 9poD) 1o1ryg s1utrd 11Uty
*$3091100

UONIPUOD JT 519521 WISAS WLIE[y
Aprerpaurur 21eAnde

$1DBIUOD WITE[E 210WY] oY ],
*250[2 01

1duwane saafea ssed4q pue iy
"SpUNOS wWiIele
a[qrpne oy T, "1y3I] s1eq WLIE[e oY)

pue dure] Sururem aafeA uad(

=

anjep anjep 10suag
uadg ssedig ssedig

\ uo‘:_em/ anjep losuag
*N1

4 [EL

N

v

*sp3 uaontu asn( Jou pue uaSonru prnby
SUTAI2021 ST ITUN 1) TBY) AINS AYEW PUE [ENUBW
SIY1 JO 7' WOMDIG 01 19Jay] "wansdg 231019
sn[J 0417 a1 jo mnej & 10u pue wo[qoid A[ddns
TNT ® A[[ewiou st wire[y 910§ ZN['T Uy :910N]
"wsAs
Jjo Arwrrxoxd 01 paaow 201Mos FUMITWD 18I
“pareIsur sdumiy unornsar 10 Junonnsqo Mofy
‘pareasur sadid 10 sasoy 123u0]
:se ons waisAs o) uo 1oedwr aaey
Aew YOTYM SUONIPUOD T0 SIFUBYD AUE MIIASY

TN 105 yjuer [ ddns oy 3oy

“pmbr 10 seS jo mofy 10§ uASIT

7 9poO
so1ryg syutid 1)UL saanurw
0T U TN'TJO °si yout
-4 & 995 10U S0P WSS o))
1nq uado st aafea ssed4q
pieteliie)
st 3jue) uaSoniN pmbry

"P21921100 10U
ST UONTPUOD WIIB[E 9T JT SAINUTUI
0€ Ul 3joeq UL [[Im wIefe STy |,
"SOINUIW ()¢ UT 2IBANIOE
01 128 S1OBIUOD WIIEE 0WAI oY |,
"SPUNOS WIE[e A[qIPNE Y |,
*2s0]> saaeA ssedAq pue [
“11un 211 01
Suimoryy st usdonru pmbiy ou 1y
Suneorpur ay3i| steq wiree oy
pue dure] Sururem 2omog ZN'T

s,a31pay
<—juiod jag

(@)

(@)

(@)

anjep anjep  Josuag
/ uadg \ ssedAg  ssedAg

aaunog anjep  Josuag

\ N1 ///\ﬁ\\ 1ana

apo9 Jouig
19)uLid

uo1ay aA131I0Y)

asne’) a|qeqoid

asuodsay wa)sig
/ uonduasaqg wue|y

wie|y [aued Juol4

‘pajou a13ym 3daoxa yoeq Huu Jou op suue|y
*39ud|Is Ja)je uonisod )207 3y} 0} yayums Aay| ay) win)ay
"uo1}isod ss999y bBurnwweibord ay) ui yayms Aay ayj ypm pasuajis aq Ajuo ueds wieje ajqipne ayjy

Thermo Scientific

7400 Series Cryoplus

3-6



Section 3

Troubleshooting the Alarms

pye|uiele

usunreda(q $901A19G [edTUYDIT,
S} [[€D ‘P2ID2II0D 2 JIOUUED IBIS WIIE[E I} J]
"[T09 9ATeA 911 JO AATNUNUOD [BI11199]2 A P2YD)
*$3[€21q 10 SIND 10J ULIM [[& }DYD)
(¥-¢ pue g-¢ sam3ry) "preoq
IINOIID 31 UO PUEB JA[BA Y3 UO SI0IDIUUOD Y3 }I3Y))

(7€ PUB €

so1n31L{) pIeoq 1NdID ) WoIj

10 2ATeA Y1 wogy paddndun aq

Aeur 10102UTOD [EIINOI YT,
"Ua%01q 10 IMD 2q ABUI SAITH\
‘uado aq Lew [100 dATeA

‘Bunerado

10 PIDIUTOD ST IAJEA Y3 1BY])

10919P 10U S0P WASAS Y |,

*£ 9pop) 101 syunid 11Ul
*$350[0 2ATeA sseddqg
"SOINUIW ()¢ UT QIBATIOR
01195 SIOBIUOD WLIE[E NOWNY Y,
*SpUNOS WIE[E
a[qrpne oy T "1ySI| sieq wirefe oy
pue dure] Sururem aafep ssedAq

=

anjep anjep 10suag

uadg ssedig ssedAg

a2Inog anjep /hawzwm
4 [ELE |

Y%

9

*sv3 usBontu 1sn( Jou pue udsontu pzuby Furaedal st arun
311 181 2INS AEW PUE [ENUEW SIY) JO 7' WONIIG 01 1]y
"wNshg a8e101g snfJ 0£17) 911 Jo 3nej & Jou pue woqoid
A1ddns ¢\'T ® AJ[ewIou ST wire[y 99IM0g ¢N['T UY 210N
“wNsAs Jo Ayrwrxord 01 paaow 201N0s SUNITWD 1]
“paeasur sdumiy Sunoinsar 10 SUNdONNSqo MO
‘pareasur sadid 10 sasoy 193u0
ise gons ‘waishs o) uo 1oeduwr
2ABY ABW YOTYM SUONIPUOD 10 sIFUEYD AUE MITAY
TN 105 juer A[ddns o sy

"pinbry 10 seS Jo moyy 10] usIT

*g apoD) 1011 syutrd 1yuLI ]
*SOINUIW ()9 UT D), )€ [- MO[2q
doip dwa sury £iddns atp

295 10U $90p T105UAG ssedAq oy T,

"9 9po)) 1011y syutrd
1un] ‘sanurw ()9 ut 3urodids
33 DB 10U S0P [2A3] IN'T

*P21221100 10U
ST UONTPUOD WITB[E 9Y1 JT SOINUTW
0€ Ul 3joeq UL [[1M WIee STy T,
"SOINUTW ()¢ UT 2IBATIOE
01 195 S1DBIUOD WITETE DIOWDI Y T,
*SPUNOS WIIE[E J[qIPNE 2 ],
"250[ saATeA ssedAq pue L]
‘mun
a1 01 Surmorpy st usSontu pmbry ou
e Sunesrpur Y31 sreq wirepe o)
pue dure] Suturem a0mog N

$,031P3y
<— Juodjag

(@)

(@) ue

-—) P

anjep anjep 10suag
/ uadg \ ssedhg  ssedAg

aainog anep  Josuag

\ N1 W//\W\\ |3na7

apo9
10113
19)uLd

uo1ay 9A1931I07)

asne’) ajqeqoid

asuodsay wajsAg

pue
uonduosaq wuely

uue|y [dued juoi4

‘pajou asaym }daoaxa yoeq Huu jou op suuejy
*a9ua|Is Jaye uonisod X907 ay} 0) yayms Aa)yj ay) uinyay
"uoIsod ssa99ay bHunwweibold ayy ul yayms Aay ay) yym pasuajis aq Ajuo ued uueje ajqipne ay|

3-7

7400 Series Cryoplus

Thermo Scientific



Section 3

Troubleshooting the Alarms

1pYeplLIelR

“ISd T ueyp 101e213 arnssard

Ajdde 10 urqm [Luia o3 oaur Mo[q TON O juonne)
(W21 90TAIIS-P[21 B 10U ST JOONPSUEI amssoxd oyJ)
Jusunreda(q $901419G [EITUYIIT, [[ed ‘sisis1od wirele j
“Bumy

33 JJO SWOD SBY 10 ‘PAR[IBID TO PASUIY 3 AeU ‘SIEI]
preoq 1moId oy 031 Suiqmy [Aurp paydorq 1o pasdop
aq Lew s[uel Jo wWonoq ur 110d 1NPSULI 2TNSSI]

.ﬁomuuﬁﬂc.:_wa uuujﬁumﬁwuu
a1nssaid 10 108U ~D>®1H

"01 apoD) Toury syutid 19U
"SOINUIW ()¢ UT BANOE

01 195 $IOBIUOD WLIB[E OWNY
*250]0 s2ATeA ssed4q pue [[1]
*SpPUNOS WIE[e

a[qrpne oy T, 1y3I] sTeq WIee o

pue dure] Sururem 10sUdG [9A3]

anep anep 108UBS
uadp ssedAg / ssedAg \
82103 anep 108U8S
ENT i lana]

nwo

"9ATeA [[1J Y3 2oe[dar 10 ysiqingal
pue aaowar uayy ‘9oanos A[ddns zNT 9y Jjo Inys
2ATeA ssed4q a1y jo o sun uadontu pmbry 1

UOMd2UU0D

pIeOq YD UO padueydIaiur
a1e s10100uu00 9qo1d ssedLgq
pue oqoid armieradway,
"2ATRA [[J Y3 UT 221 10 MI(]

"6 9po)) Tourg syutid 10U
“A[PreIpawrwr

91BATIOE S10BIUOD WLIE[E 2IOWNY
"2s0]0 saATea ssedAq pue [
*SPUNOS Wiree A[qIpny Y31

steq wrepe oy pue sdure] Sururem

aAfeA uad( pue 10suag ssed4g

=

aAl_A anep 10suag
uadQ ssedAg ssedAg

\ 80In0S / aneA \ Jlosuag /
N1 4 fona]

SN

6

uounieda(] s01A19G
[ESTUYOAT [ ‘SINDII 21BIS WIIB[E Y J] "UO oq
31 WINY U ‘SAINUTW G 03 ()] 10J ITUN Y JJO UIny,

‘amorm ssed4q o

UT 2IN{IEJ B SISUIS WISAS I
nq gossaordororw oy £q
PanssI U22q SeY PUBWIWOD [,

"6 9poD) To1ry syutid 12U
"SIINUIW ()¢ UT 9IBANOE

01 195 S1OEIUOD WIIB[E J10WY
"2s0]0 saAfea ssedAq pue [
*SPUNOS WLIE[e

a[qIpne Y T, "1ySI[ s1eq wire[e
o pue ysepy sdwre Sururem
aAeA uad() pue 10suag ssed4g

LA

anep anep JLRTEN
uadp ssedAg ssedAg

\ 92In0g / EIYEIN \ JONTEN /
N1 i fana]

N0

apo)
10113
181Ul

U019y BAI1981107)

asne) 9|qeqoid

asuodsay waisAg
pue
uonduasag wae|y

wle|y [aued 1uol4

"PBI0U BJayM 1d89xa yaeq Bull Jou op suwie)y
"90U8|IS J81Je uo11Isod %907 8yl 01 YIMS A3y 8yl uiniay
"uoisod $s822y BulwwelBbold syl ul yaums Asy ayl Yiim pasua|is aq Ajuo ued wiely ay|

Thermo Scientific

7400 Series Cryoplus

3-8



Section 3

Troubleshooting the Alarms

IpoeguLefe

Cl

“I0102UU0D PIEOq IMDID Y1 AJIIoA
"sorim 2qord amieradwa o aredor 10 aoejdoy

*2IN[TeJ INDIID 2qOI ]
(z-¢ 2m31]) "prE0q IMOID o)
wouj pag3njdun st 10100uu0d
2qoxd armyeradway oy,
"ua%01q 10 1M
sorm 2qoxd armeradway,

"1 2poD) Jo1ryg syutid 10Ul
*$1091100

UONTPUOD JT $19521 WSAS WIL[y
*SOINUTW ()€ UT 2IBATIOE

01 128 S1DBIUOD WIITE[E 2O
*SPUNOS WLIE[e
J[qIpNe AY I "66 1+ smoys Aedsip
oy T, saysepy Aedstp arnyeraduro

o) pue 1yS1] sTEq WIke 9y T,

. 9 aimeladwa]

66l +

o]

anjep anjep 10suag
uadg ssedAg ssedig

aainog anjep losuag
N1 4 1ana7

N

L1

“Bururerurew jo ajqeded st ZNT oy Jo 1By o vep
1omoy Jou st yutod 105 wirepe armyeradway y3ry atp ams
SRIAL "2 [[14 31N 3 19P[0D A TN JO PA] 21 1431y
ay ("1 9onpoid 1ouream Jo uononponur ‘uonerodesd
1) UONEZITIQeIS SIT S YOI ZN'T Y 01 saduerp
uodn yuspuadap st 3jue) ot unpm JusTperd amyernduw)
AT, "D9GT 10§ DEF Jo Aoemdoe ue (i sdnodouroy

2d/-1 & Butsn pamseaur st amyeradw) oy T,

urodos armerdwan y3rg ot astey
“armyeradwa) quIeyd oY) 10M0] 01

papreasur Apadoid st oasops amyeradway o amns axepA

“Taquieyo o ojut paderd
u22q sey (1npoid wrem)
PEO[ 182Y AISS2OXD Uy
“Buoj
001 uado u2aq sey I 2y T,
Jurodias
amyeradwa y3ry o
ue) 1ouwresm st ormeroduwal
s[dnocowray ay T,

11 9po) Tourg srunid 1unig
*$1021100

UONTIPUOD JI $1952T WISAS WLy
*SOINUIW ()¢ UT 2IBANOE

01 195 S1DEIUOD WIIEE NOWNY
"SpPUNOS WiIee A[qIpne
oy 1, -arieradwa) sydnodowrayy
oy saysepy Aefdsip armyeradwa

o) pue 1y31] s1eq wiree oy,

swrrele arnyeraduw) y3rpy

» ) ainelssdwa]

(saysey Aejdsip
aImeladuwa) Jsquiet)

E pue

anjep anjep losuag
uadg ssedAg ssedAg
aainog anjep 10suag

4 397

%

Ol

“ISd T uey 10213 anssord Ajdde

10 3urqm [Auta oy ot mo[q TON O juonne))

("tu211 901AIIS-PIO1J B 10U ST IONPSUEI) amssaxd oy )
Juauneda(] $901A10G [ROTUYDIT [ed ‘sasis1ad wirefe Jy

“Bumiy oy woiy pa1oauuodsIp

aW003( SBY IO “PINIBID 10 PAAUD] 2q Ned] Lew

preOq IMOID o) 01 UTqM JAUTA "Paxd0[q T0 pagsop
2q Aew yjuEl Jo wWonoq ur 110d 1ONPSUEI INSSII ]

"UONBIQI[ED JO INO IDNPSUEI
21nssa1d 10 10sUDS [9A]

'01 2po Tourg srunid U]
*SINUIW ()¢ UT 9IBANOE

01 198 S1OEIUOD WIIE[E JOWY

"250]0 saATea ssedAq pue [
*SPUNOS WLIE[e J[qIPNE Y T,
“1YS1[ STeq WIE[E 9Y) PUE SIYSE]

dure ururem 105U9G [49T

anjep anjep losuag
uadg mmu_;m/mmm.;m \
aainog anjep losuag
Zn ¥ 18na]

4

apo9 Jouig
19)uLlg

U013y 9A1}931109

asneq ajqeqoid

asuodsay wajsig
/ uonduasaq wiey

wue|y [aued juoiq

‘pajou asaym ydaaxa yoeq Huul Jou op suue|y
*agua|Is Jaye uonisod X207 3y} 0} yayms Aa)yj ay) uinyay
‘uonisod ssa29y Hulwweibold ayy ul yayms Aay| ay yym pasuajis aq Ajuo ued uue|y ay|

3-9

7400 Series Cryoplus

Thermo Scientific



Section 3

Troubleshooting the Alarms

Iporezwele
N
Juaunreda(] $901A19G ”wﬁh m“wﬁ,m “.“”“Mw
[E2TUTPAT DY) [ED 1D91I0D-J[3S 10U SIOP WIANSAS ] “Buoim st 3o wns vAoE__ome onjep Wmsm:om
sy 1nejop Jurroisor o pue dn somod enrur | %1 opop) ro1rg siunid Uty N1 4 Jonat
ﬁN M £q 19521 pynoys w1s4s oY T, "UO deq I UIM uo J|nej pIeoq INdID € -21e12d0 10U [[IM WISAG \ VA \ \ \VA
UOY1 ‘SOINUTW U 01 JATJ 10] JJO WANSAS I WINT, $99s 10ss9001doToTUT AY T, ‘y81] sdwre Sururem [y
"2ATI0E ssed4q
U1 INOYIM [[Ij Y2 SNUNTOD
“uounreda(] $901AI9G [BITUYII], pue e sseddg oy uado
Y1 [[BD “PRIDIII0D 2 JOUUED DILIS WIIB[E Y ] Jou [ 3t ‘armjrey 3md1 sseddq
“p21091100 ANnm ohjwﬁmv preoq 1moim 19 mvNMEWOuwu woIsAs S Uay X\
1ou st 3yney ssed4q o 31 pansst st puewwos | AU woiy paddnidun oq Lew 'S1991105 UORIPUOD St @
[ TN'T UE SWD IX2U 943 2383S Wie[e oy ojup | J0I0IUUOD [EDLNID Y, JT $19821 WAISAS WIe[y oY ],
03 [[1m wsAs oy [ )00 01 }DBq PUE $SIDY [[N] ‘uoyoIq Sonurur ()¢ U 91BANOE 03 198 w>_.”> o>_.u¢ _omuwm
01 yotms £o3] o Suruamy £q paread st wiree 9y |, 10 11> 2q Aewr I\ SIOBIUOS WIIE[E N0WY Y ], a_H__Mm mM”_.Sm \”M__aw
“(7-¢ 2m831]) preoq moIn “Bunerado 10 pardouuod *SpUNoS WiIee J[qIpne N i (oo
Y1 UO 2IND3S ST J0IDIUUOD JOSUDS Y I AJLIIA ST JOSUDS 33 JB} 1019P 2y 1, 1y31] sIeq wirefe o) pue \ \ \
m ‘H "$[B21q T0 SIND 10] Surnm e 3oy 10U $20p WANSAS oY T, dure Sururem 1osuag ssed4g
apoy uol}dy aAldalog) asne) ajqeqo.id wm:onmmm_ E&um>m ulejy jaued juo.i4
10113 pue
Jajulld :O_wa__‘_uw&ﬁ_ uuejy

‘pajou asaym ydaaxa yoaeq Huul Jou op swie|y
*a9ua|Is Jaye uonisod X207 ay} 0) yayms Aay ay) uinyay
‘uonisod ssaa9y Bulwweibold ayy ul yayms Aay| ay yym pasuajis aq Ajuo ued uueje ajqipne ay|

Thermo Scientific

7400 Series Cryoplus

3-10



Section 3

Troubleshooting the Alarms

1poeguiele

Gl

('[oAS] paITsap a3 01 parerodead
Sey “N['T 2 1o1Je spoeq pagdueyp oq ued jurod-13s 2y 1)

“[2A9] “N['T 2u211nd 2 01 1utod-125 [243] Y31 91 240N

-qurod 125 [249] ySiy
211 9A0QE 2I0W IO YIUT U0
st (2497 uaSomru pmbrp oy T,

"G 1 Jorrg saunad 1o1unrg

'$1091100 UONIPUOD Wiefe

O JT $19521 WNSAS wirele oY T,
"SOINUIW ()¢ UT 91BATIOR

01 128 $10BIUOD 0WT Y ],
urod 19s
12497 yS1y 211 2A0qe 210w 10 YOUT

auo st [2A2] uagontu pmbry oy 1.

O
usalb ©
O
B O d
abuelo ulodias
l .
Buiyse} \w |an8] MO|
5 O
usal o
O LOEN
~N ~
pal \./ |aA3] ybiy
-
al ®
P [
-

9po)
10113
VIR

UONJY 8AI1981107)

asneq) a|qeqold

asuodsay waisAg
pue
uonduasaq uuepy

Wwiejy [aued 1uoi4

"palou a1aym 1dadxa 3oeq Buli 10U op Swely
"90UB|1S Jayje uoiisod %207 8y} 01 Yaums Asy 8yl uiniay
"uoisod $s822y BulwwelBoid 8yl ur yaums Asy 8yl Ulim padus|is aq Ajuo ued wiely ay|

31

7400 Series Cryoplus

Thermo Scientific



Section 3
Troubleshooting the Alarms

3-12 7400 Series Cryoplus Thermo Scientific



Thermo Scientific

section 4 Maintenance

Valve maintenance is described below.

Warning These procedures must be performed by qualified service
technicians.

Operation

Normally closed: Valve is closed when solenoid is de-energized, valve is
open when solenoid is energized.

Positioning / Mounting

The valve is designed to perform properly when mounted in any
position. However, for optimum life and performance, the solenoid
should be mounted upright to reduce the possibility of foreign matter
accumulating in the core tube area.

Maintenance

Warning Turn OFF electrical power supply and de-pressurize valve before
making repairs. It is not necessary to remove valve from pipe line for
repairs.

Cleaning

A periodic cleaning of all solenoid valves(s) is desirable. The time
between cleanings will vary, depending upon media and service
conditions. Generally, if the voltage to the coil is correct, sluggish valve
operation, excessive noise, or leakage will indicate that cleaning is
required.

Valve Disassembly and Reassembly

De-pressurize valve and turn OFF electrical power supply. Proceed in
the following manner:

1. Remove retaining clip and slide entire solenoid enclosure from
solenoid base sub-assembly.

Caution When metal retaining clip disengages, it springs upward.

2. Unscrew solenoid base sub-assembly and remove body gasket, core
assembly with rider ring and core spring attached.

7400 Series Cryoplus 4-1
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General Cleaning

7400 Series Cryoplus

3. Clean and assemble in reverse order of disassembly, paying careful
attention to exploded view provided (Figure 4-1) for identification
and placement of parts.

Spring Washer

Coil

<«———————— Solenoid Base Sub-assembly

Co

<———— (ore Assembly with Rider Ring

<—————— (ore Spring

@“'—_—" Body Gasket

@“'_““_‘ Valve Seat

Valve Body

Figure 4-1. Exploded View of Valve
Note Use thread sealant, not Teflon tape. Tape could get into valve.

4. After maintenance, operate the valve a few times to ensure proper
opening and closing.

Protective clothing and gloves should be worn whenever cleaning the
inside of this unit. Follow established laboratory procedures. Allow the
interior of the unit to warm to ambient and use an appropriate germicide.

Freezing chamber

The interior of the CryoPlus unit is made of high quality stainless steel
and should not be cleaned with any cleanser containing chlorine.

Exterior cabinet

Wash the outside of the cabinet with a mild detergent.

Thermo Scientific



Defrosting the
Storage Tank

AN

Defrosting the Vent

Thermo Scientific

Port

Gas Springs

Section 4
Maintenance

To defrost the storage tank, remove the product and LN: from the tank.
Allow the tank to warm at room temperature.

Caution Do not attempt to speed up LNz evaporation, or frost removal, by
blowing direct heat. Avoid using a heater or blowing compressed air into
the storage tank.

To defrost the vent port, open the lid and allow to warm at room
temperature. See Caution above.

The opening of the storage container can be loosely covered while the vent
port thaws.

After the port has thawed, remove all moisture from the vent port area
before returning the tank to service.

The gas springs should be checked periodically, and ideally every six
months. The opening force, as measured from the front lip from a closed
position, should be below 100 N (22.5 Ibf) maximum. If the force is above
this value, the gas springs should be replaced. If a force measurement is
not possible, the gas springs should be replaced every two years.
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Table 5-1. Specifications

Series

LN, capacity (liters)

Static evaporation rate (liters/day)*
Static Holding Time (days)

Exterior Height

Exterior W x D

Usable Interior Height
Usable Interior Diameter

Electrical
Utility Connections
Weight Empty

Weight Full
Shipping Weight

section 5 Specifications

CryoPlus 1

0

3

30

41.0" (104.1 cm)
21.5"W x 26.0" F-B**
(54.6 cm x 66.0 cm)
27.5"(69.9 cm)

16.0" (40.6 cm)

CryoPlus 2
200

5

40

41.0" (104.1 cm)

28.5"W x 34.0" F-B**

(72.4 cm x 86.4 cm)
27.5"(69.9 cm)
24.0" (61.0 cm)

CryoPlus 3

340

8

425

41.0" (104.1 cm)
34.5"W x 415" F-B**
(87.6 cm x 105.4 cm)
27.5"(69.9 cm)

31.0" (78.7 cm)

100 - 120 VAC, 1 PH, 50/60 Hz, 0.8 FLA (Operating Range 90-132 V)
200 - 230 VAC, 1 PH, 50/60 Hz, 0.5 FLA (Operating Range 180-253 V)

1/2" 45° Flare
4-foot hose

194.0 Ibs. (88.0 kg)
354.0 Ibs.(160.6 kg)
260.0 Ibs. (117.9 kg)

1/2" 45° Flare
6-foot hose

325.0 Ibs. (147.4 kg)
680.0 Ibs. (308.4 kg)
400.0 Ibs. (181.4 kg)

Continuing research and improvements may result in specification changes at any time.

1/2" 45° Flare
6-foot hose

416.0 Ibs. (188.7 kg)
1021.0 Ibs.(463.1 kg)
540.0 Ibs. (244.9 kg)

CryoPlus 4

552

10

55

47.0" (119.4 cm)***
43.5"W x 50.0" F-B**

(110.5cm x 127.0 cm)

29.5" (74.9 cm)
39.5"(100.3 cm)

1/2" 45° Flare
6-foot hose

680.0 Ibs. (308.4 kg)
1620.0 Ibs. (734.8 kg)
892.0 Ibs. (404.6 kg)

* Static evaporation rates are based on new container performance, no product load, styrofoam plug/lid, and no lid openings. Actual working performance may
vary with individual applications, ambient conditions, and/or scale accuracy; excludes supply tank evaporation.

** Add 5.0" (12.7 cm) for utilities and lid opening

**% 935" (237.5 cm) total unit height of CryoPlus 4 with lid open

Thermo Scientific

7400 Series Cryoplus
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Specifications

Environmental The Liquid Nitrogen Storage System is designed to be electrically safe in
con dl tiO ns the following environmental conditions:

* Indoors
e Altitude: Up to 2,000 meters
e Temperature: 5°C to 40°C

e Humidity: 80% RH at or below 31°C, decreasing linearly
to 50% RH at 40°C

* Mains Supply Fluctuations: +10% of nominal.
e Installation Category II'

* Pollution Degree 2 *

* Class of Equipment '

! Installation category (overvoltage category) defines the level of transient overvoltage
which the instrument is designed to withstand safely. It depends on the nature of the
electricity supply and its overvoltage protection means. For example, in CAT II which
is the category used for instruments in installations supplied from a supply comparable
to public mains such as hospital and research laboratories and most industrial
laboratories, the expected transient overvoltage is 2500 V for a 230 V supply and
1500V for a 120V supply.

2 Pollution Degree describes the amount of conductive pollution present in the
operating environment. Pollution Degree 2 assumes that normally only non-conductive
pollution such as dust occurs with the exception of occasional conductivity caused by
condensation.

5-2 7400 Series Cryoplus Thermo Scientific



Section 6 Parts List

Table 6-1. Parts List

Models

Stock No. Description 7400/7401 7402/7403 7404/17405 7406/7407

Tank trim gasket 4000715 4000716 4000717 4000718
107406 Lid seal gasket b-foot 7-foot 8.5-foot 11-foot
120054 Dual wheel caster 4 4 4
120059 Caster 4
1950940 Lid tumbler lock 1 1 1 1
129063 Lid pneumatic spring 1
129064 Lid pneumatic spring 2
129065 Lid pneumatic spring 2
129066 Lid pneumatic spring (210 Ibs.) 2
190526 CryoPlus microprocessor board 1 1 1 1
195000 Ribbon cable - level to main 1 1 1 1
195721 Ribbon cable - control board to main 1 1 1 1
195002 CryoPlus main wiring harness 1 1 1 1
195007 CryoPlus temperature probe 1 1 1
195214 CryoPlus temperature probe 1
195024 120V valve assy. 7400,7402, 7404, 7406 1 1 1 1
195025 220V valve assy. 7401,7403, 7405, 7407 1 1 1 1
400142 RJ-11 output cable 1 1 1 1
195027 CryoPlus control panel assembly 1 1 1 1
195028 CryoPlus level panel assembly 1 1 1 1

Thermo Scientific

7400 Series Cryoplus
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6-2

Table 6-1. Parts List (continued)

Models
Stock No. Description 7400/7401 7402/7403 7404/1405 7406/7407
251008 Pressure relief valve 1/4" MPT 1 1 1 1
990027 Magnetic lid gasket 1
990028 Magnetic lid gasket 1
990029 Magnetic lid gasket 1
990031 Magnetic lid gasket 1
180143 LN2 dip measuring ruler 1 1 1 1
4000400 4 foot transfer hose 1
4000401 6 foot transfer hose 1 1 1
195884 Lid closing strap 1 1 1 1
123037 Lid magnet 1 1 1 1
4000412 T/C Probe Tubing Replacement Kit (12”) 1 1 1
4000413 T/C Probe Tubing Replacement Kit (15”) 1
400142 RJ-11 Cable 1

7400 Series Cryoplus

Thermo Scientific



Section 7
Electrical Schematics

POWER CONNECTION
100-120V  50/60HZ
B8A 1IPH 2 WIRE
L N
1 T POVER FILTER
s = . 460157
1 L i
2 . & ¢
3 i
4 o0 o PINER SWITCH AND
- f g 230157
6
7
8 49 &5
9 > Srest SaLenan
0 o L 195024
1 —— A ——————————— FILL SOLENID
12 [ ] 9e
13
14
15
16
17 ]
18 — A
19 —
20 LIQUID LEVEL B04RD | ]
21 J2 }9‘2},’.,‘3 LEVEL CABLE
LEVEL PAEL ASSEHRLY
22 — —
23 MAIN BOARD
04 IvERLAY CONTROL 304D 190526
25 —
%6 COTRIL PANEL CABLE
B
27 OVERLAY Q’
28 —
29 CONTRIL PANEL S s L
30 [ = “
31 r?—l =
% s2
2 g g paene | B
33 3 2 TN g’ i
34 . s © , ACCESS SWITCH
! Seteos Electrical Schemati
1 % 5 ectrical Schematic
35 e W = 3 I_H_I Model:
36 = 1 7400,7402,7404,7406
37 1 o7 TEMPERATURE PROBE CryoPlus LN2
o= % > 19mela Gaagy " TP Storage Systenm
38 R = ) BYPASS PRIBE
e 571 7400-70-0-D REV. 7
Poge 1 of 2
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77 WIRE REFERENCE CHART
78
79 WIRE # GAUGE COLOR
80 1 18 BRN
2 18 BLU
81 3 18 GRN/YEL
4 18 BLK
82 5 18 WHT
6 22/3 BLK
83 7 22/3 RED
8 22/3 BLK
84 9 22/3 WHT
10
85 1
12 24/7 GRN
86 13 24/7 ORG
87 14 24/7 BLU
15
88 16 24/7 BLK
17 24/7 RED
89 18 24/7 WHT
19 22 PUR
90 20 22 ORG
91 21 22 ORG
22 22 YEL
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
[ 7 T55%0 Joe-ar-10 Hln P/NIL 2901971 WAS 290197
6 _|FR-2440[12-12-13_|GSWIKDG|IRP | RENOVED TANK SWITCHER DUTLET
5 |FR-2371[6-15-12_|GSW[SAG| MSB DELETED WIRE 15
NOTES CUSTIMER APPROVAL/REFERENCE | 4 [SI-10941|9-21-11 |GSVINLS| LDN |REVISED PER ECR¥26806 Electrical Schematic
® _Denotes Ternal Sirp Cornection ___Purts List Reference Nurber | APRIVED BY__ 3_[FR-1148 [08-11-97 |AFC|PDK|LDN | CORRECT CONTROL BOARD NUMBER )
Last Reloy Nunber O Assenbly DATE [F APPRIVAL | 2 |FR-1093 [02-20-97 MABJPIK[LIN CORRECT WIRE COLORS Model:
Last Terninal Number QO Panel TN I R TARY | 1 FR-1010 08-21-96 [WC WCV|  REVISED SOLENTID NUMBER 7400,7402,7404,7406
22 Last Vire Nunber O Refrigeration | B DISCLOSED T0 ITHERS FIR MNY PURPISE NIR | 0 | N/A [10-26-95 AT |AT |WCw|  RELEASED FOR PRODUCTION ! ! !
O _virng R e R S Sy [REVECR NO[DATE _ [BY ADEPPD| DESCRIPTION OF REVISION CryoPlus LN2
DATE 10-26-95 [DWN AT [CAD AT [APPD WCW[SCALE NONE Stoy\uge gystem
CUSTOMER
JOB TITLE __ CRYOPLUS (7400, 7402, 7404, 7406)
DVG TITLE _ELECTRICAL SCHEWATIC 7400-70-0-D REV. 7
SCIENTIFIC LOCATION B NUMBER DRAWING NUMBER Page 2 of 2
BIX 649, MARIETTA, [HID 45750 FREEZERS | 7400-70-0-D
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Electrical Schematics

POWER CONNECTION
200-230V  50/60HZ
SA IPH 2 WIRE ,—\
L N
1 T POWER FILTER
a 5 X 460157
IS R ]
2 . e o
3 he
4 S/ _ _ _ _ _ _ _ _ _ o __ ° POWER SVITCH AND
6
7
8 40 @5
9 R BYPASS, SLENTID
10 . , 195025
[ ] [ ]
11 e A FILL SOLENID
12 [ 1] 9¢
13
14
15
16
17 ]
18 ] a
19 —
20 LIGUID LEVEL 50ARD
21 2 LIUD LEVEL ChBLE
LEVEL PANEL ASSEMBLY
op 195028 .
23
e 2| | ogee St
25 I
26 CONTROL PANEL CABLE
J3
27 OVERLAY Q
28 —
29 COVIRDL PANEL ASSY P
30 [ l' "
31 ¢ =
2l s
S canan BE A
SO S piw gl
34 ACCESS SVITCH ) .
. ! % 5 360209 Electrical Schematic
35 — 2 Model:
% Drearace @l §: — > I_H_I 7401,7403,7405,7407
1 ¢ TENPERATURE. PRIBE CryoPlus Export LN2
T = 3 5 iy i i, 709 Storage Systen
38 (SHOWN IN 2
il = — B 7401-70-0-D REV. 6
Page 1 of 2
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Electrical Schematics

77
WIRE REFERENCE CHART
78
79 WIRE # GAUGE COLOR
80 1 18 BRN
2 18 BLU
81 3 18 GRN/YEL
4 18 BLK
82 ] 18 WHT
6 22/3 BLK
83 7 22/3 RED
8 22/3 BLK
84 9 22/3 WHT
10
85 1
12 24/7 GRN
86 13 24/7 ORG
87 14 24/7 BLU
15
16 24/7 BLK
88 17 24/7 RED
89 18 24/7 WHT
19 22 PUR
90 20 22 ORG
21 22 ORG
91 22 22 YEL
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
6 %g;u [pe-2t-t9 rrrfrre P/ND. 2901971 WAS 290157
NOTES: CUSTOMER APPROVAL/REFERENCE 5 |FR-3078[0s-02-18 ADDED GP_MODELS \ \
® lenotes Terminal Strip Connection Parts List Reference Nunber | APPROVED BY . [ 4 [rR-2440[12-12-13 [GSWlKDGCCS | REMOVED TANK SWITCHER OUTLET Electrical Schematic
Lost Relay Number O Assembly ATEDF APPROVAL | 3 |FR-2371 [6-15-12 [GSW[SAG|MSB DELETED WIRE 15 Model:
Last Terninal Numder QO Panel THIS DICUMENT CONTAINS PROPRIETARY [ 2 [SI-l041 [9-21-11 [GSWMLS|VCV| REVISED PER ECR #26806
22 Lost Wire Number O Refrigeration B TISCLOSD Th DIFERR FOk MY PIRPOSE MR | 1 [FR-1010 [08-21-96 [WCWRGM|VCW|  REVISED SOLENDID NO. 7401'7403'7405'7407
O virng VRITTEN PERESSIDN FRON THERHD Fih SHEMBE[REV ECN N DAF [BY b:lAnnPPn lDESCRIPTlﬂlN oF RevISIN_|CryoPlus Export LN2
DATE 10-26-95 [ DWN AT |CAD AT |APPD WCW[SCALE NONE
CUSTINER Storage System
JOB_TITLE _CRYOPLUS EXPORT (7401,7403,7405,7407)
DWG TITLE _ELECTRICAL SCHEMATIC 7401-70-0-D REV. 6
SCIENTIFIC LCOCATION OB NUMBER DRAVING NUMBER Page 2 of ?
HOX 645, WRETTA, 04 45730 FREEZERS |J | 7401-70-0- 9
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Product Safety

Electromagnetic
Compatibility

Evaluation of
Chemicals -
Regulations and
Directives

Thermo Scientific

Section9 Regulatory Compliance

This product family has been tested to applicable product standards by UL
and TUV SUD, Nationally Recognized Test Laboratories (NRTL).

U

FCC Statement (USA)

Any changes or modifications not expressly approved by the
m party responsible for compliance could void the user’s
authority to operate the equipment.
Note This equipment has been tested and found to comply with the limits
for a Class A digital device, pursuant to part 15 of the FCC Rules. These
limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial
environment.

Canadian ISED IC Notice
This class B digital apparatus complies with Canadian ICES-001.

Cet appareil numérique de la classe B est conforme 4 la norme NMB-001

du Canada.

REACH - Europe
We are committed to meeting all compliance obligations to evaluate,
communicate, and register any Substances of Very High Concern

(SVHC), and finding alternates where appropriate.

RoHS - Europe
*  We are determined to reduce the impact we have on the environment,
and so can declare that this product fully complies with the European
Parliament’s RoHS2 (Restriction of Hazardous Substances) Directive
2011/65/EU, with respect to all the following substances:
e Lead (0,1 %)
e Mercury (0,1 %)
¢ Cadmium (0,01 %)
¢ Hexavalent chromium (0,1 %)
* DPolybrominated biphenyls (PBB) (0,1 %)
* DPolybrominated diphenyl ethers (PBDE) (0,1 %)

7400 Series Cryoplus 91



Section 9
Regulatory Compliance

Evaluation of
Chemicals -
Regulations and
Directives (cont.)

Additional

Regulations &
Markings

End of Life Care

9-2 7400 Series Cryoplus

Our compliance is witnessed by written declaration from our suppliers
and/or component testing. This confirms that any potential trace
contamination levels of the substances listed above are below the maximum
level set by the latest regulations or are exempt due to their application.

RoHS - China

This product complies with the requirements of the legislative act
Administration on the Control of Pollution Caused by Electronic
Information Products (ACPEIP). A label of conformance, such as one of the
following, may be found on the product:

N N N (1N (108N ([0S (1)

European Union

requirements of the European Directives, and display the CE
Marking. An EC declaration of conformity may be obtained
from the manufacturer.

c € The European voltages of this product meets all the applicable

Be sure to follow local regulations when disposing of an old unit. Some
suggestions are listed below:

* Remove items and defrost unit. Be sure to clean up any biological

safety hazards.

*  Remove the cabinet door to help prevent entrapment inside of a unit.

Thermo Scientific



WEEE Compliance

Thermo Scientific

Section 9
Regulatory Compliance

WEEE Compliance. This product is required to comply Great Britain
with the European Union’s Waste Electrical & Electronic
Equipment (WEEE) Directive 2012/19/EU. It is marked
with the following symbol. Thermo Fisher Scientific has
contracted with one or more recycling/disposal companies in
each EU Member State, and this product should be disposed
of or recycled through them. Further information on our
compliance with these Directives, the recyclers in your
country, and information on Thermo Scientific products
which may assist the detection of substances subject to the
RoHS Directive are available at www.thermofisher.com/

WEEE Konformittat. Dieses Produkt muss die EU Waste Deutschland
Electrical & Electronic Equipment (WEEE) Richtlinie

2012/19/EU erfiillen. Das Produkt ist durch folgendes

Symbol gekennzeichnet. Thermo Fisher Scientific hat

Vereinbarungen getroffen mit Verwertungs-

/Entsorgungsanlagen in allen EU-Mitgliederstaaten und =
dieses Produkt muss durch diese Firmen widerverwetet oder

entsorgt werden. Mehr Informationen tiber die Einhaltung

dieser Anweisungen durch Thermo Scientific, dieVerwerter

und Hinweise die Ihnen niitzlich sein konnen, die Thermo

Fisher Scientific Produkte zu identizfizieren, die unter diese

RoHS. Anweisungfallen,

finden Sie unter www.thermofisher.com/

Conformita WEEE. Questo prodotto deve rispondere alla Italia
direttiva dell’ Unione Europea 2012/19/EU in merito ai

Rifiuti degli Apparecchi Elettrici ed Elettronici (WEEE).

marcato col seguente simbolo.Thermo Fischer Scientific ha

stipulato contratti con una o diverse societa di

riciclaggio/smaltimento in ognuno degli Stati Membri —
Europei. Questo prodotto verra smaltito o riciclato tramite

queste medesime. Ulteriori informazioni sulla conformita di

Thermo Fisher Scientific con queste Direttive, I'elenco delle

ditte di riciclaggio nel Vostro paese e informazioni sui

prodotti Thermo Scientific che possono essere utili alla

rilevazione di sostanze soggette alla Direttiva RoHS sono

disponibili sul sito http://www.thermofisher.com/
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(cont.)

Conformité WEEE. Ce produit doit étre conforme

a la directive euro-péenne (2012/19/EU) des Déchets
d’Equipements Electriques et Electroniques (DEEE). 1 est
marqué par le symbole suivant. Thermo Fisher Scientific s’est
associé avec une ou plusieurs compagnies de recyclage dans
chaque état membre de I'union européenne et ce produit
devraitétre collecté ou recyclé par celles-ci. Davantage
d’informations sur laconformité de Thermo Fisher Scientific
a ces directives, les recycleurs dans votre pays et les
informations sur les produits Thermo Fisher Scientific qui
peuvent aider le détection des substances sujettes a la direc-
tive RoHS sont disponibles sur http://www.thermofisher.com/

Cumplimiento de WEEE. Se requiere que este producto
cumpla con la Directiva 2012/19/EU de Desechos de
Equipos Eléctricos y Electrénicos (WEEE) de la Unién
Europea. Estd marcado con el siguiente simbolo. Thermo
Fisher Scientific ha contratado a una o mds empresas de
reciclaje / eliminacién en cada Estado miembro de la UE, y
este producto debe desecharse o reciclarse a través de ellos.
Para obtener mds informacién sobre el cumplimiento de estas
Directivas, los recicladores de su pais e informacién sobre los
productos Thermo Scientific que pueden ayudar a detectar
sustancias sujetas a la Directiva RoHS,

visite www.thermofisher.com/

France

Spanish

Thermo Scientific



Thermo Scientific

Appendix A Handling Liquid Nitrogen

Warning Contact of liquid nitrogen or cold gas with the skin or eyes may
cause serious freezing (frostbite) injury.

Handle liquid nitrogen carefully.

The extremely low temperature can freeze human flesh very rapidly.
When spilled on a surface, the liquid tends to cover it completely and
intimately, cooling a large area. The gas issuing from the liquid is also
extremely cold. Delicate tissue, such as that of the eyes, can be damaged
by an exposure to the cold gas which would be too brief to affect the
skin of the hands or face.

Never allow any unprotected part of your body to touch objects cooled by
liquid nitrogen.
Such objects may stick fast to the skin and tear the flesh when you
attempt to free yourself. Use tongs to withdraw objects immersed in the
liquid, and handle the object carefully.

Wear protective clothing.

Protect your eyes with a face shield or safety goggles (safety glasses
without side shields do not give adequate protection). Always wear
gloves when handling anything that is, or may have been, in immediate
contact with liquid nitrogen. Insulated gloves are recommended, but
heavy leather gloves may also be used. The gloves should fit loosely, so
that they can be thrown off quickly if liquid should splash into them.
When handling liquid in open containers, it is advisable to wear
high-top shoes. Trousers (which should be cuffless if possible) should be

worn outside the shoes.

Introduction

The safe handling and use of liquid nitrogen in cryogenic refrigerators and
dewar flasks is largely a matter of knowing the potential hazards and using
common-sense procedures based on that knowledge. There are two
important properties of liquid nitrogen that present potential hazards:

1. Itis extremely cold. At atmospheric pressure, liquid nitrogen boils at

-320° F (-196° C).

2. Very small amounts of liquid vaporize into large amounts of gas. One
liter of liquid nitrogen becomes 24.6 cu. ft. (0.7 ms) of gas.

7400 Series Cryoplus A-1



Appendix A

The safety precautions in this manual must be followed to avoid potential
injury or damage which could result from these two characteristics. Do not
attempt to handle liquid nitrogen until you read and fully understand the
potential hazards, their consequences, and the related safety precautions.
Keep this booklet handy for ready reference and review.

Note Because argon is an inert gas whose physical properties are very similar
to those of nitrogen, the precautions and safe practices for the handling and
use of liquid argon are the same as those for liquid nitrogen.

Use containers designed for low temperature liquids.

Cryogenic containers are specifically designed and made of materials that
can withstand the rapid changes and extreme temperature differences
encountered in working with liquid nitrogen. Even these special
containers should be filled SLOWLY to minimize the internal stresses that
occur when any material is cooled. Excessive internal stresses can damage
the container.

Do not cover or plug the entrance opening of any liquid nitrogen
refrigerator or dewar. Do not use any stopper or other device that would
interfere with venting of gas.

These cryogenic liquid containers are generally designed to operate with
little or no internal pressure. Inadequate venting can result in excessive gas
pressure which could damage or burst the container. Use only the
loose-fitting necktube core supplied or one of the approved accessories for
closing the necktube. Check the unit periodically to be sure that venting is
not restricted by accumulated ice or frost.

Use proper transfer equipment.

Use a phase separator or special filling funnel to prevent splashing and
spilling when transferring liquid nitrogen into or from a dewar or
refrigerator. The top of the funnel should be partly covered to reduce
splashing. Use only small, easily-handled dewars for pouring liquid. For
the larger, heavier containers, use a cryogenic liquid withdrawal device to
transfer liquid from one container to another. Be sure to follow
instructions supplied with the withdrawal device. When liquid cylinders or
other large storage containers are used for filling, follow the instructions
supplied with those units and their accessories.

Do not overfill containers.

Filling above the bottom of the necktube (or specified maximum level) can
result in overflow and spillage of liquid when the necktube core or cover is
placed in the opening.

A-2 7400 Series Cryoplus Thermo Scientific
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First Aid

Appendix A

Never use hollow rods or tubes as dipsticks.

When a warm tube is inserted into liquid nitrogen, liquid will spout
from the top of the tube due to gasification and rapid expansion of
liquid inside the tube.

Warning Nitrogen gas can cause suffocation without warning!

Store and use liquid nitrogen only in a well-ventilated place.

As the liquid evaporates, the resulting gas tends to displace the normal
air from the area. In closed areas, excessive amounts of nitrogen gas
reduce the concentration of oxygen and can result in asphyxiation.
Because nitrogen gas is colorless, odorless and tasteless, it cannot be
detected by the human senses and will be breathed as if it were air.
Breathing an atmosphere that contains less than 18% oxygen can cause
dizziness and quickly result in unconsciousness and death.

Note The cloudy vapor that appears when liquid nitrogen is exposed to
the air is condensed moisture; not the gas itself. The issuing gas is
invisible.

Never dispose of liquid nitrogen in confined areas or places where others
may enter.

Disposal of liquid nitrogen should be done outdoors in a safe place.
Pour the liquid slowly on gravel or bare earth where it can evaporate
without causing damage. Do not pour the liquid on pavement.

If a person seems to become dizzy or loses consciousness while working
with liquid nitrogen, move to a well-ventilated area immediately. If
breathing has stopped, apply artificial respiration. If breathing is difficult,
give oxygen. Call a physician. Keep warm and at rest.

If exposed to liquid or cold gas, restore tissue to normal body temperature
(98.6°F) as rapidly as possible, followed by protection of the injured tissue
from further damage and infection.

Remove or loosen clothing that may constrict blood circulation to the
frozen area. Call a physician. Rapid warming of the affected part is best
achieved by using water at 108°F. Under no circumstance should the water
be over 112°F, nor should the frozen part be rubbed either before or after
rewarming. The patient should neither smoke nor drink alcohol.

7400 Series Cryoplus A-3
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