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1 Introduction

1.1 Symbols in the Manual

1.2 Principle

1.3 Delivery

The APOLLO®Vessel is a vacuum super insulated pressure
vessel made of corrosion-resistant stainless steel. It is
intended exclusively for storing nitrogen (cryogenic liquid
nitrogen).

The APOLLO® Vessel acc. to Directive for Pressure Devices
97/23/EG
Category | Module A., with CE - marking

A\ This sign points out to dangerous situations result-

ing in possible

® injury to persons

e damage to the environment
e damage to devices

= This sign refers to

® recommendations
® explanations
® supplements

The APOLLO® Vessel may only be operated according to
this operating manual.

Immediately after receipt of the vessel, the delivery has to
be examined with regard to

® completeness
e damage

= In case of any shipping damage, contact

® the shipping insurance
e the shipping company
® the supplier
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2 Vessel
2.1 Main Components e Coaxial arrangement of the pressure vessel in the outer
vessel with neck suspension and vacuum super insulation
® Pressure build-up device arranged in the vacuum room
® Chassis
e Safety valve
® Pressure gauge
e Dismountable siphon, Type EK®
2.2 Specifications of the Vessel Manufacturer Cryotherm
GmbH & Co. KG
Type APOLLO® |APOLLO® |APOLLO®
50 100 150
- 1,3 bar -1,3 bar -1,3 bar
_ \ Total height, cm A 80 114 146
R i Outside diameter, cm B 50 50 50
} Total width, cm C 76 76 76
1 L Immersion depth, cm D 58,5 92 122
1 Neck diameter, mm 50 50 50
!‘ Weight empty, kg 44 62 79
— - Weight full, kg 85 145 204
':: Geometrical capacity, | 49,5 99,2 1495
Static rate of evaporation, 2 1,2 1
% / day
Operating pressure, bar max. 1,3 1,3 1,3
2.3 Specifications of the Safety
Valve Type 06002
Blow-off pressure 1,3 bar
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2.4 Examination of Safety Valve

2.4.1 Examination at filled vessel

2.4.2 Examination of the safety
valve in dismantled condi-
tion

A

Caution: danger of suffocation, examination only in
well ventilated rooms, rooms with monitoring of ox-
ygen lack or outside the building

1. Examination

EK siphon fitted, secured with clamping flange, waste
gas and withdrawal ball valve closed.

Read the blow-off pressure of the safety valve at the
valve.

Open the pressure build-up ball valve of the vessel
Observe the pressure increase at the vessel manometer.

Caution: Should the safety valve not blow-off with
nominal pressure or 10% above nominal pressure,
close the pressure build up ball valve and open the
waste gas ball valve at the EK siphon.

Contact Cryotherm GmbH & Co. KG
under 02741/9585-0

Have the safety valve blow-off. The blow-off pressure
may be 10% higher or lower than the nominal pressure.
Have the safety valve blown-off several (3 times
recommended). Meanwhile, observe the pressure
display at the manometer.

Close the pressure build-up ball valve.

Relieve the pressure from the vessel by means of the
waste gas ball valve.

Document the examination internally (recommended).

The disassembly/assembly of the safety valve may only
be carried out by specialized companies
Please contact us under:

Cryotherm GmbH & Co. KG
02741/9585-0
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2.5 Combined Positive Pressure

Relief and Seal-off Device = Caution! The positive pressure relief and seal-off
device protects the vacuum room from overpres-
sure. Re-evacuation may only be carried out by
¢ manufacturer’s skilled staff

A The protective cover (2) intercepts the valve insert
(1), when there is overpressure existing in the vacu-
um room.

e Do not remove the protective cover (2).

® Protect the valve from heat as well as cooling, as
brittleness results in the loss of the operating vacuum.

2.6 Siphon with Small Flange Structure of the Siphon

Connection

Type EK ltem Description
1 Waste gas/overflow line
2 Basic body with small flange connection

DN 50

3 Waste gas/overflow valve G 1/2”
4 Filling/withdrawal valve G 3/8”
5 Connection screwing

(double nipple ring R 3/8”" - 3/4-16 UNF)
for flexible transfer hose
6 Filling/withdrawal line

The siphon serves for the filling and withdrawal of liquid
nitrogen.

Special designs (e.g. single / triple withdrawal) are available
on request.
Ball Valve Positions:

A - closed
B - open
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2.7 Transfer Hose Structure of the Standard Transfer Hose
ltem Description
1 Flexible corrugated hose with a corro-
sion-resistant stainless steel braiding
2 Phase separator for ensuring the
splash-free transfer of liquid nitrogen

= Exchange damaged hose

A Protect transfer hose from
® bending when in a cold condition
® being twisted

® Dbeing pulled
® buckling
® impacts
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2.8 Level Indicator

2.9 Determination of the Vessel
Filling Level

Structure of the Level Indicator

® by reading the scale of the level indicator
® the black area marks 25% of residual contents

A Prior to the disassembly of the level indicator:

® relieve pressure from the vessel
® close the shut-off valve (2)

® by determining the filling level by means of a dip rod and
comparing with the filling level curve
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2.10 Pressure Build-up Control
System

Automatic Pressure Build-up Control System
(Option)

ltem Description

1 Pressure build-up line

2 Pressure build-up valve

3 Pressure build-up control valve

The automatic pressure build-up valve controls the pressure in
the vessel.

It is recommended with continuous withdrawal operation.

A Close the pressure build-up valve (2) prior to filling,

relieving pressure or transporting.

Pressure Build-up Control

e Switch on by opening the pressure build-up valve (2),
Position A.

e Switch off by closing the pressure build-up valve (2),
Position B.

Changing the Operating Pressure

® Turning the regulating screw of the pressure build-up valve
in clockwise direction causes the pressure to increase.

e Turning the regulating screw of the pressure build-up valve
in counter clockwise direction causes the pressure to
decrease.

Automatic Pressure Build-up Control Valve Mode of
Operation:

® The pressure build-up control valve (3) will open when the
pressure in the tank drops.

® The liquid nitrogen is introduced into the pressure build-up
line (1) at the vessel bottom, it evaporates and is returned
to the tank.

® The pressure in the tank rises to the adjusted operating
pressure.

® The pressure build-up control valve (3) closes.
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2.11 Pressure relief regulator
(Option)

Picture: Pressure relief regulator
(Option)

Observe safety instructions!

For pressure relief close pressure build-up valve and
open waste gas / overflow valve until the working pres-
sure at Manometer 5 is achieved.

The overpressure of the vessel is limited upwards over
the adjustable pressure relief regulator.

e First of all unscrew the brassed capped nut and loos-
en the safety lead nut.

e Adjust the desired maximum pressure (at least 0.3
bar above the set pressure of the pressure build-up
control valve)

e Screw-in Regulating Screw 8 for pressure increase.
Unscrew Regulating Screw 8 for pressure decrease.

e Tight the brassed capped nut and safety lead nut
screws back again

Caution: Adjust the blowing-off pressure of the
pressure relief regulator at least 0.3 bar above the
blow-down pressure of pressure build-up control
valve (option)
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2.12 Spare Parts / Accessories
ltem Designation Subject | Subject | Subject
number | number | Number
APOLLO® | APOLLO® | APOLLO®
50-1,3 [100-1,3| 150-1,3
bar bar bar
78202700 | 78202701 | 78202702
1 Lettering APOLLO 79406947 | 79406947 | 79406947
2 Cryotherm logo 77031445 | 77031445 | 77031445
3 Level Indicator 78202720 | 78202720 | 78202720
WIKA
4 Ball valve 3/8" 0346570 | 0346570 | 0346570
5 Ball valve 12" 78211868 | 78211868 | 78211868
6 EK Siphon, complete 78202711 | 78202712 | 78202713
7 Safety valve, 1.3 bar 78212669 | 78212669 | 78212669
8 Pressure gauge 78202716 | 78202716 | 78202716
0-2.5 bar
9 Chassis 78202740 | 78202741 | 78202742
10 Castor with locking lever | 78210302 | 78210302 | 78210302
11 Castor without locking 78210301 | 78210301 | 78210301
lever
12 Double nipple R 3/8"-3/4-| 0793576 | 0793576 | 0793576
5 16 UNF
/,2!3 13 Transfer hose, 1.5 m 79229957 | 79229957 | 79229957
. / 14 Straining ring, DN 50 0792277 | 0792277 | 079227
44 15 Centering ring, DN 50 0793045 | 0793045 | 0793045
@ complete
| @ —15 O-ring for KF 50 0793060 | 0793060 | 0793060
— 18 (separate)
16 Phase separator G 3/8" | 79404217 | 79404217 | 79404217
complete
17 Safety glasses 0794189 | 0794189 | 0794189
18 | Transport stopper DN 50 | 78202417 | 78202417 | 78202417
19 Protective insulating 0794111 | 0794111 | 0794111
leather gloves
20 Rating plate (adhesive 78201604 | 78201604 | 78201604
film)
21 Operating instructions 79423046 | 79423046 | 79423046
(adhesive film)
Operating manual 78211688 | 78211688 | 78211688
22 GGVS / ADR - Labelling
Cryogenic liquid nitrogen | 78400571 | 78400571 | 78400571
- - GGVS adhesive label 0358193 | 0358193 | 0358193
no. 2
GGVS adhesive label 71 | 0356199 | 0356199 | 0356199
| no.11
23 Connection tube 78202718 | 78202718
* Option
Instead of pos. 23
Pressure regulator 0366006 | 0366006

10
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3 Safety

3.1 Safety advices

3.2 How to handle liquid Nitrogen

3.3 General Safety Instructions

3.4 Proper Use according to the
Regulations

Cryotherm GmbH & Co. KG recommend that the user
request an EU — Safety data sheet for liquid nitrogen at his
gas supplier

A

Caution when handling liquid nitrogen!
Observe the following documents and procedures:

Safety advices ,Handling with cryogenic liquefied
gases”

e |nformation for the road transportation
® \When setting up in rooms, ensure good ventilation

(TRB 610)

Operation may only be carried out by persons in-
structed correspondingly (TRB 700)

Regulation for the Prevention of Accidents ,gases”
BGV B 6 (VBG61)

Regulation for Pressure Devices

For safe operation:

Additional aggregates for filling/withdrawal have to be
adjusted to the operating conditions of the tank.

Test the tightness and function of the fittings at regu-
lar intervals.

Use original spare parts.
Employ suitable tools.
Do not operate valves abruptly or jerkily.

Protect lockable rooms from exceeding of the maxi-
mum operating overpressure by means of a safety
valve.

Have adjustment, maintenance and repair work
done only by authorized skilled personnel.

Do not carry out any mechanical and thermal work at
the vessel (loss of vacuum).

Do not transfuse contents with foreign gas.

Do not overcharge the tank.

Protect safety valves from splash water and lees.
Wear gloves and safety glasses.

Loosen the screwings only in unpressurized condi-
tion.

Company Cryotherm GmbH & Co. KG does not assume
any liability, if the tank is changed or adapted without
approval given by the manufacturer.

Company Cryotherm GmbH & Co. KG does not assume
any liability, if the tank is not properly used according to
the regulations.

11
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3.1 Safety Safety advices

“Handling with cryogenic
liquefied gases”
Source: IGV Germany

Publication series: Safe handling of industrial gases

SAFETY NOTES

Safe handling of cryogenically liquefied gases

1. Preliminary remarks

Thase safety notes are recommendations
based on practical experience for the safe
handling of cryogenically liguefied gases.
Thase safety notes complament binding safety
regulations, they do nct replace them.

& gas or a liguid is in an ultra-cold {or
cryogenic) state, when its temperature is
considerably below -30°C. The table lists some
gases that are frequently handled in a
cryagenic state,

Before handling cryogenically liquefied gases,

it is crucial to carry out a hazard assessment of
the work araa and/cr the aquipment,

2. General information on cryogenically
liquefied gases

Tha chemical properties of gases in a
cryogenically liquefiad state are in principle the
same as in the "warm” state, In the ultra-ccld
state the physical property "cryogenic” is
added. This additional property results in
spacial characteristics that require particular
attention when handling crycgenically liguefied
gases, such as:

- Contact: direct contact with cryocgenic
liquids can cause severe frostbite
andfor cold burns Particularly the eyes
can be damaged by accidental
splashes.

- Embrittlement: materials (.0, most
plastics, machinary steel) become
brittle at cryogenic temperatures.

Tha most important protective measures must
be describad in the ocperating instructions and
must be absarved.

Physical properties of some cryogenic gases

Industriegaseverband e.V.

3. Precautionary measures

The precautionary measures described in this
paragraph apply to all cryogenically liquefiad
gases.

They must be applied in conjuncticn with the
precautionary measures described in the
Safety Data Sheets for Gases and other
applicable security notas, as for example in the
security notes regarding oxygen deficiency,
oxygen enrichment, stc

3.1 Personal protective equipment

If worn continually, perscnal protective
equipment protects from contact with
cryogenic gases, liguids or system parts so
that any harm to the user's health is virtually
impossible.

Clothing should be clean, dry and mads of
natural fibres. Clothing should be loose-fitting
so that it can be taken off quickly and =asily
when it has come into contact with the
cryogenic gas or the liquid. Arms and legs
should be covered entirely. There should be no
open pockets, turned-up trouser legs or rolled-
up slesvas,
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When handling cold compenents and when the
user has to be prepared for splashas,
protective gloves with good insulation
properties made of dry material that is not
brittle {as for example leather or Kavlarid)
miust be worn. The gloves should be loose-
fitting so that they can be taken off quickly and
easily when a cryogenic liquid has enterad the
gloves. Cuffz should be mads in such a way
that they prevent easy ingress of liquids.

In situations wheare splashing cryogenic liguid
might reach the aves, face protection must
be worn, e.g. when oyogenic liquid is
transfused, pipelines are connected or de-
connectad or when parts are immersed into
the cryogenic liguid. Goggles offer only
incomiplate protection.

Whan handling cryogenic liquids, shoes in
good repair with treadad soles must be wom,
When handling combustible cryogenic gases ar
liquids {e.g. liquid hydrogen, liquid natural gas,
LNG) shoes with conductive ["antistatic™) soles
must ba worn. All protective footwear
mianufacturad according to EN 345 comply with
thess requiraments but only if they still have
the criginal soles, High boots are not advisable
as they cannct be taken off quickly enowugh
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Respiratory protective equipment might be
necessary when the oxyagen in the air is
displaced by evaporated cryogenic gases. See
also safety notes on oxygen deficiency,

3.2 Special requirements when handling
cryogenically liquefied gases

Cryogenically liqguaefied gasas ara genarally in a
boiling state at atmospheric pressure. Whean
transfusing gases into vessels that still have
ambient temperature, the boiling initially
increases considerably. In the course of this
process, the cryogenically liguefied gases may
easily splash in conjunction with tha
evaporating cryogenic gas. For this reason,
face and hands must be protected. The same
applies to the immersion of chjects with
ambient temperature {or warmer) into
cryegenically liguefiad gases.

Once the vessels or objects have reached the
temperature of the cryegenically liguefied gas,
evaporation decreases but the cryogenically
liquefiad gas remains in a boiling state, Tha
hieat intake causes the cryogenic gas to leak
continucusly from the vessel if it iz open (2.g.
in the case of a dawar), If the vessel is closad,
the prassura will rise. The better the insulation
af the vesszal the slower the pressure increasze
will ba,

One litre of cryogenically liquefied gas
producas considerable amounts of gas (see
table, row &). Therefore, places whara
cryogenically liquefied gases in cpan vassels
are handled must be provided with technical
ventilation equipment that can at least safely
divert the developing gas.

Sufficient ventilation prevents the oxygen
content of the air from changing substantially.

g
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Oxygen anrichment of the air of {normally) 21
percent/Volume to more than approx. 23
percent/Vol, increases the fire hazard
considerably. Cryogenically liguefied oxygen
must therefore not be storad in open vessels,

Although it is true that the cryogenic gases
listad in the table do not lead to poisoning as
they are non-toxic, these gases (excapt
axygen ) could displace the cxyagen in the air
which can lzad to asphyxiation if the oxygen
is below 15 percant/Vol,

It should be noted that even low
concentrations of carbon dicxide in the air can
lead to considerable breathing disorders.
Clz-concentrations of around 8 parcent/Val.
and above are lethal within seconds.

Further information in this respect can be
found in the safety notes:
Oxygen deficiency and/or oxygen

enrichment.

13
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Staying in an environment that is supercooled
by cryogenic gasas can reduce the body
temperature but braathing in this
supercocled air can furtharmore lead to lung
activity disorders.

When cryogenic gases are mixed in the air, the
coaling down of the air can lead to the
development of fogs bacause tha air humidity
condenses. If large amounts of oryogenically
liguefied gases are discharged, the developing
fog can be so extensive that visibility is
reduced tc an extent hindering crientation.
Flease note that even cutside tha fog bank the
compesition of the air can change
considarably.

At the beoiling temperature indicated, all gases
lisked in the table are considerably heavier
than air. In places where large amounts of
cryagenically liguefied gases could be released,
all drains must be provided with a liquid seal,
thers must be no open cellar windows or any
cthar open access to lower rooms, conduits
etc, as the heavy gases could accumulate
thers, In such areas there could be a
particularly high asphyxiation and/or fire
hazard. Inert gases (such as nitrogen, argon,
helium, C02) do not present a fire hazard.
Thesa gases can even be usad to extinguish
fires.

A fire or explosion hazard can arise frem
lzaking combustible cryogenically liquefiad
gasas (such as liquid hydrogan, LNG) because
they will evaporate and thus form an explosive
mixture in combination with air. For this
reason, effective natural or artificial ventilation
i= generally necessary. Although not
combustible itself, cxygen enhances
combustion considerably.

Materials considered un-combustible or flame-
retardant under atmospheric conditions, may
be combustible in cxyaen-enriched air — even
more 50 in pure oxygen. Oncs thay are
ignited, they burn extremely strongly,
developing considerable heat, Materials
combustible in air (such as cil, tarmac,
plastics, ...} react with explosiva force in
combination with oxygen-enriched air and in
pure oxygen. Tharefora, contact with such
materials must be avoided. Also ses safety
notes on axpgen enrichment
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&ll cryogenic gases with a temperature balow
the boiling point of cxygen (s=e table, row 2]
can, when handled, lead to a condensation of
oxygen in the air and thus to local oxygen
enrichmeant, Sea safety notes on oxygen
enrichment,

Only materials that do not brittle in the cold
may come into contact with cryogenically
liquefiad gasas. Materials suitable for the low
temperatures of these gases are for example
copper, austenitic steel and soma aluminium
alloys.

among plastics, PTFE is suitable under certain
conditions. Which materials are suitable in
each case should be darified with the gas
supplier.

If cryegenically liguefied gases can be trapped
betwean two valves, pressure release
systems with a sufficiently large diameter
must be provided.

These liguids will evaporate even with the best
insulation.

Ay gas developing that way must be

discharged in order to avoid pipes bursting

Before cryogenically liquefied gases enter
devicas, vessels, pipelines, fittings, etc., these
must be completely dry. Ctherwise, the
cryogenically liquefied gases would cause the
humidity to freeze and this in turn can lead to
malfunctions (e.g. of safety valves, pressure
gauges, ...J.

14
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Attention should be paid to the fact that any
material shrinks when exposed to low
temperatures, The extent of shrinkage
depends on the material and on the
temperature drop. When different materials
shrink to a different extent, parts such as
screwad flanges or similar connections may
leak ar break.

4. Transport

In particular when transporting cryogenically
liquefied gases the precauticnary measures
described previcusly must be complied with.
When a transport vessal filled with liquid
nitrogen topples in a closed vehicle without
wventilation, large amounts of gas=ous nitrogen
are suddenly released, displacing the aerial
oxygen in the vahicle. Apart from that, the
condensed air humidity (fog formation) leads
to reduced vision inside the vehide.

As a result, both securing the load and
ventilaticn have high priority when
transporting cryogenically liquefiad gasas in
wahicles.

IG\

5. Environmental protection

&ll tha gasas listed in the table (except
hydrogen and LNG) are - in different
concentrations — to be found in the air, When
relatively small amounts (a few litres) of
cryogenically liquefied gases evaporate into the
atmasphere, this does not stress nor madify
the envircnment for an extendad period of
time.

When cryogenically liquefied gases are spillad
accidentally, this does not lead to a
contamination of the ground, becaus=
cryogenically liquefied gases evaporate quickly,
thus seeping into the soil to a low extent.
Temporary freezing of the soil does not result
in permanent damage to the soil.

G. Concluding remarks

Cryogenically liquefied gases can only be
handled safely, when users have knowledge of
the specific proparties of thesa gasas and use
them sensibly. Misuse of oyogenic gases can
cause harm such as frostbite, while the
appropriata use of thesa gasas is beneficial in
cryosurgery. In other words:

Cryogenically liguefied gases have neithar
good nor bad properties, What matters is that
their propertias are used comractly.

Your gas supplier will tell vou how,

This publication coresponds to the state of technical knowledge at the time of publication. It is the users’ own
rasponsibility to check the applicakility in their particular case and the topicality of the information at hand. 1GY
and those who were involved in the preparation of the present publication do not assume any liability.

Industriegaseverband 2.\, — Komddienstr. 48 — D-50657 Hialn
Phone:+ 48- (0)221-8125750
Fax: 0221-812575-15 — Email: Hontakii@Industiegaseverband.de
Internet: www.Industriegaseverband.de

IGV — Safety advice:
The original is in German language

Translations into other languages may be carried out by a qualified translation company

15
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3.2 Note

Road Transportation

INFORMATION FOR ROAD TRANSPORTATION
CRYOGENIC LIQUEFIED GASES: suffocating

non-toxic, non-caustic, non-inflammable, non-oxidizing -
designation of the medium is indicated on the next page

HAZARDS

Heating results in pressure increase — danger of bursting.

Gas is having a suffocating effect without any observable
symptoms.

The leaked liquid is very cold and evaporates rapidly.

Liquid causes heavy injuries through frostbite on skin and
eyes.

Together with humid air, it generates fog.

Gas is heavier than air and spreads on the ground.

PROTECTIVE EQUIPMENT

Safety glasses, protective gloves or face protection, protective
shoes

EMERGENCY MEASURES: IMMEDIATELY NOTIFY FIRE
BRIGADE AND POLICE

Stop the motor.

Secure the road and warn other road users.

Keep unauthorized persons away from the danger zone.
Stay on wind side.

LEAKAGE LOSSES

If possible, remove leakage losses.

Consult an expert.

Have leaked liquid evaporated.

Warn everyone - danger of suffocating existing in sewerage,
cellars and pits.

FIRE:

In case of fire conditions, cool the tank by means of a water
spray jet.

FIRST AID:
Thaw frozen garments and remove them carefully.
Medical aid is required in case of frosthite symptoms.

ONLY VALID FOR ROAD TRANSPORTATION Dez 96

16
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3.3 Labelling

The tanks have to labelled according to the regulations for
hazardous goods for the respective employment.

Cryogenic liquefied Gases
suffocating, Class 2 Figure and Group 3A

Figure Number, Labelling, Designation of the
and Medium

Group

3A 1977 nitrogen, cryogenic liquid

1951 argon, cryogenic liquid

Caution Marks

No. 2
Non-combustible
and non-toxic
gas;

No. 11

This side up;
This label has to
be attached with
the arrow heads
pointing upwards.
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4  Transportation and Assembly

4.1 General Transportation

4.2 Assembly

Transportation of the Vessel

® Observe safety instructions.

e Keep upright.

e Lift and set down carefully.

® Avoid impacts and strong shocks

Transportation in filled condition
® The vessel must be in excellent condition.

® The vessel must be in unpressurized condition with
loosely fitted transport stopper.

e The EK Siphon has to be dismantled.

® Use 2 person for transport over inclines, pitches and
steps

Observe the national regulations during internal and
road transportation with vehicles. At the same time,
protect the vessel from tumbling down, shifting and
damage (by stowing / lashing).

Assembly of the Vessel

® Observe safety instructions.

® Ensure good ventilation.

® Consider place of operation

® Fix castors by means of the locking levers.
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5 Operation

5.1 Initial Commissioning

5.2 Assembly and Disassembly
of the EK Siphon

The vessel can be commissioned immediately after delivery.

A Caution !

® Observe safety instructions.

e Use filling line with safety valve and pressure relief.
e \Wear gloves and safety glasses.
[ J

Protect the vessel from rolling away, tumbling down
and damage.

= Note !

® \When cooling down the hot vessel to operating tem-
perature, increased evaporation losses do occur.

In principle, operate the vessel exclusively by means of the
EK Siphon (2).

A When opening the waste gas/overflow valve (1),

make sure that it is not directed towards any per-

sons or devices; cryogenic gas will cause burns and
brittleness.

s Note !

e Due to operation, open valves will get covered by ice
during the pressure build-up, waste gas/overflow and
filling/withdrawal.

® Closed valves will thaw eventually.
e Lasting frost formation indicates leakage.

Assembly of the EK Siphon

1.

A WN

~N O 01

Clean and remove ice from the sealing surfaces (4),
centering ring (5) and O-ring (6) and replace if damaged.

. Place the centering ring (5) with O-ring (6) on the flange.
. Close the filling/withdrawal valve (3) at the EK Siphon.
. Open the waste gas/overflow valve (1) for avoiding

pressure increase.

. Insert the EK Siphon (2) vertically into the neck.
. Place the straining ring (9) and tighten the wing screw (8).
. Close the waste gas/overflow valve (1).

Liquid nitrogen may escape from the waste
gas/overflow valve when the EK Siphon is
immersed.
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5.3 Assembly of the Transfer
Hose

5.4 Filling of the Vessel

Disassembly of the EK Siphon

A Danger of Accidents!

Dismantle the EK Siphon only with unpressurized

PonE

vessel.

Close the pressure build-up valve (7).

Close the filling/withdrawal valve (3).

Detach the connected withdrawal line from the EK Siphon.
Open the waste gas/overflow (1) valve for relieving the
pressure of the vessel.

Loosen the wing screw (8) and remove the straining ring (9)
from the unpressurized tank.

. Remove the EK Siphon (2) by pulling it out carefully from

the top and deposit it carefully.

. Loosely insert the transport stopper.

= Note

e Avoid any heavy mechanical strain.

® Do not carry out any assembly and disassembly
while the vessel is cold.

Assembly of the Transfer Hose

. Screw the union nut (3) onto the connecting screwing (2) of

the filling/withdrawal valve (1).

. Tighten the union nut (3) by means of an open-jawed

wrench; in doing so retain the hexagon (2) with a wrench.

. If necessary, tighten the union nut (3) in cold condition.

A Caution !

® Observe safety instructions.

e Use filling line with safety valve and pressure relief.
® \Wear gloves and safety glasses.
[ J

Protect the vessel from rolling away, tumbling down
and damage.

® The pressure in the supply — vessel must not be high-
er than 1,3 bar

s Note !

e Additional aggregates for filling and withdrawal have
to be adapted to the operating conditions of the ves-
sel.

e Filling has to take place outside or in a sufficient ven-
tilated room

A Risk of suffocation
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Filling

1. Mount the EK Siphon.

2. Connect the filling line from the tank to the filling/withdrawal
valve.

3. Open the waste gas/overflow valve for causing pressure
relief.

4. Open the filling/withdrawal valve at the EK Siphon.

5. Open the tank valve for filling the vessel.

6. Close the tank valve when liquid nitrogen escapes from the

waste gas/overflow valve .

A Caution!

Risk of skin burns

After completion of filling:

. Waste Gas/Overflow Valve (3) to leave open.

arwpdpE

No

Close the filling/withdrawal valve (1) at the EK Siphon.
Relief pressure from the filling line (2).

Loosen the filling line (2).

Dismantle the EK Siphon.

Move the tank (with the transport stopper loosely inserted)
to its destination.

Remove the transport stopper.

Mount the EK Siphon.

A Risk of skin burns by escaping nitrogen

Filling without EK-Siphon in open condition

Alternatively to the procedure described above the vessel may
be filled by a hose with phase separator in open condition. The
filling has to be stopped prior the liquid level reaches the neck
tube.

1. depressurise and unmount the EK-siphon
2.
3. stop filling procedure prior liquid level reach the neck tube

let liquid inflow trough the neck tube in open condition

(liquid level gauge 5% under max-indicator)

. mount the EK siphon

(ball valves 1 + 2 closed)

. open overflow valve 3: overfilled liquid will escape

A Caution!

Risk of skin burns by escaping nitrogen
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5.5 Withdrawal of liquid Nitrogen

Withdrawal

1. Move the vessel to the place of withdrawal.

2. Mount the EK Siphon.

3. Mount the delivered transfer hose or a relevant filling line.

4. Open the filling/withdrawal valve in order to withdraw liquid

o

nitrogen.
Adjust the desired withdrawal pressure and open
the pressure build-up valve for this purpose.

A Caution !

® (Observe safety instructions.
e \Wear gloves and safety glasses.

® Protect the vessel from rolling away, tumbling down
and damage.
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5.6 Pressure Build-up

The operating pressure in the vessel allows for withdrawing
the liquid gas.

Vessel name Apollo®

maximum operating 1,3 bar
pressure

The safety valve limits the maximum operating pressure.
Should the pressure in the tank not be sufficient for the
withdrawal operation, it can be increased by opening the
pressure build-up valve.

A Prior to pressure build-up:

® Check the EK Siphon for tight seat.

e Adjust the operating pressure only as high as re-
quired.

Pressure Build-up

arwNE

Close the waste gas/overflow valve.

Close the filling/withdrawal valve.

Slowly open the pressure build-up valve.

Watch the pressure gauge.

Close pressure build-up valve when the desired pressure is
reached.

Continuous Withdrawal under constant Pressure

=

. Slightly open the pressure build-up valve.
. Close the pressure build-up valve when the desired

pressure is reached.

. When starting with the withdrawal, watch the pressure drop

at the pressure gauge.

. Open the pressure build-up valve is such a way that the

desired pressure remains constant.

s Note

e Avoid blowing-off of the safety valve.
® Frost formation on the vessel bottom is operational.

A Close the pressure build-up valve prior to finishing

the withdrawal process.

A pressure control valve is recommended for continuous
withdrawal. This item has to be indicated separately on
the purchase order. Retrofitting is possible.
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5.7 Pressure Relief Open the waste gas/overflow valve, until the operating
pressure at the pressure gauge will be achieved. Subsequent-
ly, close the valve again.

A Do not direct the opening of the waste gas/overflow
valve towards any persons or devices, as cryogenic
gas causes burns and brittleness.

5.8 Putting out of Operation When putting the vessel out of operation, it has to be
completely emptied out, warmed up and stored under slight
gas overpressure, in order to avoid condensation of humidity.

5.9 Operating Instructions

OPERATING INSTRUCTIONS
APOLLO / SATURN

i Vake Probecton B Lavad indazaigr
2 Presaune build-up valve B Positve pressune
3 Transtor hose with redied el neral-off
phase separaine e
4 Fillirgawilhdrawal vake tl EK Siphan
5 Wasie gasivwertioe 11 Ectaeiric and
sikics skaieng nng
& Prisssuna indeainn 12 Pressure mising
T Badety value el wika
optional
1. Gafety A, Presaure Buld-up
- Cliriaires Laalled “How i Barcli Miliogen” - Cipan presscrs hudd-vp vake (F) unii the desaes
DOperation only by persons rsinacied operatng pressre & acteeeed
compspondngty (TRE 700y Dirinng wetharawnl adjust seiting ol Vake 2
- Logian @copmitic & sbainng ing (Reen 11) only
with urpressunzed vessel 8. Pressure Reiel
Wihan salling up i rpoms. ersuie Good - Closs pratune Buld-up vabe 120
wantilation (TRE §10] - Clpen washe gasowelios vaive {5)
2 Filirag the vaiasl B. Trarapaimadon
- alve (2} closod
Connect fikng bne () to fileg vake 4) APOLLD - i iinpeesauiped condilion wih loassly
- Chslaf el Gaslinde i wiled (5] Tt v anspod shoppar

Cipepen &lingfatihdrawal valve (4}
- Sap Tibng, when lpad sccapes hom the washe  SATURN - urpressunsed 1 bar masimum
QasiounTiore valvs (5 < Walves 34, B cloaed

Close filinghsiormanl valve (4]

- ke uprighl
3 Wiithdrasving the lguid awoid impacis and shooks
Gonnect transter hoss {) with phase separmiar - dyring ramiporsfion, prodect from tumiling down
0wtk (4] rolkng away and damaga

Oipesn weithdrarwal vakee (4]
Chasa yake (4] afr wilhdimesd of lguid

Cryotherm

THeI30L6 E

Note !
The operating instructions
o are firmly attached to the outer vessel.
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6

Maintenance / Repair

With conventional use, the vessel does not require any
special maintenance or attendance.

Regular examinations with regard to operativeness and
tightness of the fittings and screwings are recommended.

Every two years, the safety valves have to examined with
regard to function and set pressure. The pressure gauge
indicates the set pressure.

With conventional use, the vessel does not require any
special maintenance or attendance.

Regular examinations with regard to operativeness and
tightness of the fittings and screwings are recommended.

Every two years, the safety valves have to examined with
regard to function and set pressure. The pressure gauge
indicates the set pressure.
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7 Faults

7.1 General Faults

A Immediately put the vessel out of operation, in case
that

the fittings are leaky.

® the safety valve does blow off intensively.
e the rate of evaporation is too high.
[ J

The outer cylinder is thawed / iced-up, which indi-
cates loss of vacuum.

A In case of nitrogen escaping,

e there exists the danger of suffocation.
e open windows and doors.
® |eave closed rooms.

= Vessels with vacuum loss are useless and have to

be returned to the manufacturer for examination /

repair.

In case of any queries, please indicate
® type of vessel

e maker's number

e year of construction
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7.2 Possible Faults

Fault

Cause

Trouble shoot-
ing

Iced-up valve

This is operational
with opened valve.

The valve is not
closed completely.

The valve is leaky.

Close the valve (it
thaws).

Tighten the
screwings / seat.
If required, rinse /
exchange the
valve.

Safety valve blows
off.

Pressure build-up
valve is open.

Pressure raising
controller is too
highly adjusted.

Filling pressure is
too high.

Pressure build-up
valve is open

Level indicator is
defective.

Close pressure
build-up valve.

Lower adjust the
opening pressure
of the pressure

raising controller.

Decrease the
filling pressure of
the withdrawal
tank.

Open waste gas
overflow valve.

Close shut-off
valves of the level
indicator, ex-
change level indi-
cator.

Frost formation on
the vessel

® at the outer ves-

Vacuum loss

Examination / re-

sel evacuation by the
manufacturer
® at the bottom Operational pres- -
sure build-up
Positive pressure Vacuum loss within | Empty out the

relief and seal-off
device released,

vessel extremely
iced-up

the vacuum room

vessel / put it out
of operation
Examination /
repair at the
manufacturer’s
works
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8 Warranty

Our warranty requires the proper use of the device according
to the regulations. When exchanging parts, only original spare
parts have to be used. Wear parts are not subject to warranty.

Extent and duration of our warranty comply with the regulation
indicated in our terms of delivery.
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Behilter nach Richtlinie 97/ 23/ EG
Vessel acc te European Directive 97/23/EC

Kategorie
category I

_ Cryotherm

Tie [APCLLO® 50 - 1.3 bar]

type

Herstell - Kr. |
fabr.ne.

Biau jahr
year of construction I:I
Leergewicht

empty waight
zul. Betriebsiberdruck
warking pressure
tieFste Butriebstemp.
working femperakure
Fluid
Fluid
UN - Nr,
UK - na,

Inhialt
volume

Innenbehdlter Aufienbehilter
Inner vessel  outer vessal

Made in Germany

Cryotherm GmbH & Co. KG 57548 Kirchen (Sieg)

Behélter nach Richtlinie 97/ 23/ EG
Vessel ace to Eurppean Direcrive 97/23/EC

Kategarie
cateqary I

—Cryotherm

e [APOLLO® 100 - 1.3 bai

type

Herstell - Kr. |
fabrne.

year of construction
Leergewicht

empty weight
zul. Betriebsiberdruck
working pressure
tiefste Befriebstemp.
working temperabure
Fluid
fluid
LN - Nr.
UM - na,
Inhialt
valume

Innenbehilter  Auflenbehilter
nner vessel  outer vessel

Made in Germany

Cryotherm GmbH & Ce. KG 57548 Kirchen (Sieg)

Behdlter nach Richtlinie 97/ 23/ EG
Vessel acc.te European Directive 97/23/EC

Kategorie
categqory l

|

Typ BEPOLLO® 150 - 1,3 bar]
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Herstell - Kr. |
tabr.ne.

year ot L]
year of canstruction

empty weight
zul. Betriebsiber druck
working pressure
tieFste Belriehstemp.
working temperature
Fluid
Fluid
UK - Nr.
UN - no,

Inhalt
valume

Innenbehilter Aufenbehilter
Inner vessel  auter vessel

3 bar -1 bar]
-196
LM

+20°C

150 ¢

alic:
J L

Made in Germany

Cryotherm GmbH & Co. KG 57548 Kirchen (Sieg)
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ZERTIFIKAT / CERTIFICATE

Konformltitserklénung f Declaration of Conformity
nach Richtlinie 87/23/EG { ace. to Directive 87/23/EC

Hame und Anachiift des Cryothenm GmbH & Ca. KG
Herstallars: Euteneuwean 4
Mame and adress of 57548 Kirchen | Siag )
Manutacturar:
Zortlfiziert durch/ TUV Rheinfand-Zarlifizennosstalle fir Duckgerste
Cerfifiad by: der TOW Rhelnland Industie Senvice GmbH
Am Grauan Slaln
51106 Kain

Hiermit wird beschainigt, daf} die Ergebniase, der an der unten genannten Baugrupes van
Druckpgeriten vasgenammenen Priffungen, diz Anfardenungen der Richtinie 87/2NHEG
erfii|lan, Das Typanzchild ist mit dem abgebildeten 22fchen gekennzelchnet:

With this declaration we cerilfy that the resulta of the axaminatians canded out st tha assem bly
af prassure devices mentioned balow, the requiremants of Directive BTI23/EC.

The name plata |z marked with the dapictad siqn.

C€

Geprift nach Rlehilinle 97/23EG

Examined aoe. 1o Directive 9723EC

Kategoris f Catagony: I

Angewandte tochn, Spazifikationan: AD 2000-Merkhizitter

Appliad technlcal spezificallons;

Modul f Mocule: A

Beschratbung der Baugruppe: APOLLO"

Deseription of the assambly: {betiebaberai ausgeristet [ compl, eguipped)
Varsendungezweck: LIN Lagesbehslter

Descripbon of pregsure equipment; LIM Storage vassel

Herstellnummer:
manutacturtng mno.:

Emujahr ;

Y'ear of comatruation:

Kirchen, Cryotherm GmbH & Co. KG
Cualititsmanagemant / Quality managemant

Risskseile ¢ Back sile :

Liste der Druckgerdte und Auaristungste |

List of aquipment accessaras






Liste der Druckgerate und Ausristung
List of pressure device and equipment
@ g
g g 22| 52 2p
Druckgerate der Herstalt- PS T8 v Fluid ¢| P2 S5 52
Baugruppe nummer [bar] °Cl [ EE 3 81 =2 £8
T Lt
Assambly of pressure devive | Manufacturing i x
na.
APOLLO® 1,3 -196 W |z i A |cE
Sicherheitsventl 08002 1.3 -158 - LIN 2 IV B+D {CE D45
Ausrlistungsteile gem. Art.3, Abs.3 der Richtlinie 87/23/EG
equipment acoesaries aceonding to Art.3, Abs 3 directive 87/23/EC
R} EK Heber 1 Druckregler
withdrawal head prassirg regulator
O Fiilstandsanzeige M Doppelenthahme
level gauge dual wiihdrawsal
| Manometer [ Draifachentnahme
pressund gauge trippte withd rEwar
Sonderausstatiung:

speclal equipmant

Fur die Aufstellung, Inbetriebrabhme und den Betrieb des Behdillers sind die natienalen Verordnungen, bei
Aufstellungsaort Deutschiand zusatzlich dis Betriebssicherheitsverordnung {BetrSichV} einzuhaltan.

For set up, slart up and operatlon of the vassel Iha national repulations are & be used. For veasels placed In Gemnany additional the
Balrlehssicherheltsverordnung {BatrSichy'} has to be applied.






