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Introduction

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
2014/68/EU
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 H 885 1220 1560
to C-Stick mm E 820 1155 1495
Total height, cm A 765 1100 1435
Outside diameter, cm B 500 500 500
Total width, cm C 650 760 760
Immersion depth, cm D 585 920 1220
=
< Neck diameter, mm 50 50 50
-
- Weight empty, kg 44 62 79
Weight full, kg 85 145 204
_\\-__ J//—g,_ Geometrical capacity, | 49,40 98,80 149,15
AT AN | |
L \N?/ Static rate of evaporation, % 2 1,2 1
| 8 / day
C
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
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2.9 Determination of the Vessel

Filling Level

According to enclosed separate operating manual
C-Stic and short operating manual 78222573E

® 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.




Cryotherm

Vessel

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)




@ Cryotherm GmbH & Co. KG Subject to changes

Cryotherm

Vessel
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 with 78216836 | 78216836 | 78216836
C-Stic
4 Ball valve 3/8" 0346570 | 0346570 | 0346570
5 Ball valve 2" 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
16 UNF
13 Transfer hose, 1.5 m 79229957 | 79229957 | 79229957
14 Straining ring, DN 50 0792277 | 0792277 | 079227
15 Centering ring, DN 50 0793045 | 0793045 | 0793045
complete
O-ring for KF 50 0793060 | 0793060 | 0793060
(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 78220474 | 78220474 | 78220474
film)
21 Operating instructions 78222573 | 78222573 | 78222573
(adhesive film)
Operating manual 78222574 | 78222574 | 78222574
22 GGVS / ADR - Labelling
Cryogenic liquid nitrogen | 78400571 | 78400571 | 78400571
GGVS adhesive label 0358193 | 0358193 | 0358193
no. 2
GGVS adhesive label 11 | 0356199 | 0356199 | 0356199
no.11
23 Connection tube 78202718 | 78202718
* Option
Instead of pos. 23
Pressure regulator 0366006 | 0366006

10
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2.13 Schematic description

APOLLO with C-Stic - Capaci-

tive level indicator
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Behlter - Typ EK -Heber | ET | C-STic | L | A | C D G | E| F
Artikel-Nr.
fur APOLLO 50 / Art. 78222569 78223517 585 | 78216837 | 635 | 621 | 50 |1/2" BSP |®12 117 14
fir APOLLO 100 / Art. 78222565 18223525 920 | 78216836 | 970 | 956 | 50 |1/2"BSP|e12 | 17 | 14
fir APOLLO 150 / Art. 78222570 18223526 1260| 78216838 | 1310 | 1296 50 |1/2" BSP | @12 Ti 14
fur APOLLO 200 / Art. 782225M 182235217 906 [ 78216839 [ 956 | 941 | 50 |1/2" BSP | @12 77 | 15
fir APOLLO 350 / Art. 78222572 | 78223528 | 1380 78216840 | 14630 1476 | S0 [1/2"BSP|@12 | 77 | 1

11
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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 Information for the road transportation
e \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.

12
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3.1 Safety Safety advices

“Handling with cryogenic
liguefied 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 compleament binding safety
regulations, they do nct replace them.

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

Before handling cryogenically liquefied gases,

it is crucial to carry cut a hazard assessment of
the work area and/cr the aquipment.

2. General information on cryogenically
liquefied gases

Tha chemical properties of gases in a
cryogenically liquafied 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 cryogenic
liquids can cause severs frosthite
and/or cold burns Particularly the eyes
can be damaged by accidental
splashes.

- Embrittlement: materials (.9, most
plastics, machinary steel) become
brittle at cryogenic temperatures.

Tha most important protective measures must
be described in the operating 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, etc

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 easily
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 sleevas,
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dozdida
Chiem spmbel oh Mk Ay B = CHs [==7]
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When handling cold compeonents and whan the
user has to be prepared for splashes,
protective gloves with good insulation
properties made of dry material that is not
brittle {as for example leather or Kavlarid)
must ba worn. The gloves should be loose-
fitting so that they can be taken off quickly and
gasily when a cryogenic liquid has enterad the
gloves. Cuffs should be mads in such a way
that they prevent easy ingress of liquids.

In situations whare splashing cryogenic liquid
might reach the ayes, face protection must
be worn, e.g. when cyogenic liquid is
transfused, pipalines are connected or de-
connectad or when parts ara immersad into
the cryogenic liguid. Goggles offer only
incomplate protection.

Whan handling cryogenic liguids, shoes in
good repair with treaded scles must be wom.
Whan handling combustible cryogenic gases or
liguids {&.g. liquid hydrogan, liquid natural gas,
LMNG) shoes with conductive ("antistatic”) soles
must ba worn. All protective footwear
mianufacturad according to EN 345 comply with
thesa requiraments but only if they still have
the criginal soles. High boots are not advisable
as they cannct be takan off guickly enough

AL
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Respiratory protective equipment might be
necessary when the oxygen in the air is
dizplaced by evaporated cryogenic gases. Sze
also safety notes on oxygen deficiency.

3.2 Special requirements when handling
cryogenically liquefied gases

Cryogenically liquaefied gasas are gensrally in a
beoiling state at atmospheric pressure. Whan
transfusing gases into vessels that still hava
ambient temperature, the boiling initially
increases considerably. In the course of this
process, the cryogenically liguefied gases may
easily splash in conjunction with the
evaporating cryogenic gas. For this reason,
face and hands must be protectad. The same
applies to the immersion of chjects with
ambient temperature (or warmer} into
cryogenically liguefisd 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
heat intake causas the cryogenic gas to leak
continucusly from the vessel if it is open (=.g.
in the case of a dawar). If the vessel is closad,
the pressura will rise. The better the insulation
af the vessal the slower the pressure increase
will ba,

One litra of cryogenically liquefied gas
produces considerable amounts of gas [see
table, row &). Therefore, places whara
cryogenically liquefied gases in cpen vassels
are handled must be provided with technical
ventilation eguipment that can at least safely
divert the developing gas.

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

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

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

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

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

enrichment.

14
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Staying in an envirenment that is suparcooled
by cryegenic gasas can reduce the body
temperature but braathing in this
supercocled air can furtharmore lead to lung
activity disorders.

Whan cryogenic gases ara mixad in the air, the
cooling down of the air can lead to the
development of fogs because the air humidity
condenses, If large amounts of cryogenically
liguefied gases are discharged, the dewvaloping
fog can be so extensive that visibility is
reduced to an extent hindering orientation.
Please note that even cutside tha fog bank the
composition of the air can change
considarably.

N b
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AE the beoiling temperature indicated, all gases
listed in the table are considerably heavier
than air. In places where large amounts of
cryogenically liguefied gases could be released,
all drains must be provided with a liquid s=al,
thera must ba no open cellar windows or any
cther open access to lower rooms, conduits
etc., as the heavy gases could accumulate
there. In such areas there could be a
particularly high asphy=iation 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 explesion hazard can arise frem
leaking combustible cryogenically liquefied
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
is generally necessary. Although not
combustible itself, cxygen enhances
combustion considerably.

Materials considersd un-combustiblz or flame-
retardant under atmospheric conditions, may
be combustible in cxygen-anriched air - even
mare so in pure oxygen. Once thay are
ignited, they burn extremely strongly.
developing considerable heat, Materials
combustiblz in air (such az oil, tarmac,
plastics, ...} react with explosive force in
combination with cxygen-enriched air and in
pure oxygen. Tharefore, contact with such
materials must be avoided. Also ses safety
notes on axygen enrichment
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&ll cryogenic gases with a temparature balow
the boiling point of oxygen (s2e table, row 2]
can, when handled. lead to a condensation of
aoxygen in the air and thus to local oxygen
enrichmant. Se=a safety notes on oxygen
enrichment,

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

Among plastics, PTFE is suitable under certain
conditions, Which materials are suitable in
each case should be clarified with the gas
supplier.
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If cryogenically 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.

Ary 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. Otherwise, the
cryogenically liquefied gases would cause tha
humidity to freeze and this in turn can laad to
malfunctions (e.g. of safety valves, pressure

gauges, ...
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5. Environmental protection

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

When cryogenically liquefied gases are spillad

. ) accidentally, this does not lead to a

Mt:"t_“:'ln f_lhf:":!d bﬁ paid to ths :aclt that any contamination of the ground, becauss

material Shrnks when axposed Lo faw cryogenically liquefied gases evaporate quickly,
temperatures. The sxtent of shrinkage tl:tﬁgmpin; in?:n the sgil toa Iu:::';xben?. Y

depenc!a an t:E_ WEE:E'I Zr_';en” the cal Temporary freezing of the soil does not result
temperature drop. When different materials in permanent damage to the sail,

shrink to a different extent, parts such as
screwed flanges or similar connections may

leak or break. T -
g Fp

L=
4. Transport - = &
-.'r, i

In particular when transporting cryogenically !;
liguefied gases the precauticnary measures ; 1&
described previously must ba complied with. o MY e
Whan a transport vessal filled with liquid ’ { \?‘,:'-".'u
nitragen topples in a closed vehicle without L r" é_,
wventilation, large amounts of gas=ous nitrogen H fo
are suddenly releazed, displacing the aerial i 3

oxygen in the vehicle, Apart from that, the

condensed air humidity (fog formation) leads €. Concluding remaris

:—1 |'e1:|uceﬁ|: ngi:hn inﬁid_'_a thfhveihic‘lﬂe. i Cryogenically liguefied gases can anly be
EI':_IFEE_"" Ih thE':I:_.'LIIII'!g the Gl_i an handled safely, when users have knowledge of
wentilation have hig .pr'lnrﬂ.:y wien . the specific proparties of these gasss and use
tl'ar!apol'tlng cryogenically liquefiad gasas in them sensibly. Misuse of cryogenic gases can
vehicles, cause harm such as frosthite, while the

appropriate use of thesa gasas is beneficial in
cryosurgery. In other words:

Cryogenically liquefied gases have neithar
good nor bad properties, What matters is that
their properties are used corractly.

Your gas supplier will tell yvou how.

GV

This publication comresponds 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 wers involved in the preparation of the present publication do not assume any liability.

Industriegaseverband 2.\, — Komddienstr. 48 — D-50657 Hialn
Phone:+ 48- (0j221-8125780
Fae: 0221-8125675-15 — Email: Kontakti@lndustiegaseverband.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




Cryotherm

Safety

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 frostbite symptoms.

ONLY VALID FOR ROAD TRANSPORTATION

17
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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.

18
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Transportation and Assembly

4  Transportation and Assembly

4.1 General Transportation

4.2 Assembly

4.3 Transport valve for APOLLO®
receptacle

A Transportation of the Vessel

® Observe safety instructions.

e Keep upright.

e Lift and set down carefully.

e Avoid impacts and strong shocks

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

® 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).

A Assembly of the Vessel

® Observe safety instructions.

® Ensure good ventilation.

e Consider place of operation

® Fix castors by means of the locking levers.

For capacitive level indicator (C-Stic) must be avoided that the
EK-Head is not supposed to be disassembled from the
APOLLO ®in order to avoid the penetration of humidity into the
level indicator. For an open transport the transport valve,
which is located nearby the pressure gauge, has to be opened
and blocked with the blocking device.

If the receptacle should be transported it has to be depressur-
ized first. For this the exhaust ball valve has to be opened
carefully. After that the transport valve has to be opened and
the blocking device has to be turned that the text “Transport.
Valve opened.” is readable. Afterwards the blocking device
has to be positioned behind the hand wheel of the transport
valve so that unintentional closing is avoided. Now the
APOLLOR® receptacle can be transported in open condition.
After transporting the receptacle, turn the blocking device that
the text , Operating under pressure. Valve closed.” is
readable. The blocking device can be hung at the spindle of
the transport valve. Close the valve and pressurize the
receptacle as normal. The APOLLO®-receptacle is ready to
use.
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Transport valve
with
blocking device

SN

C
B

Pressure gauge
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Transportation and Assembly

Benhalter unfer Druck,
Transportventil geschlossen.

Operafion under pressure.
Valve closed.
Betrieb unter Druck,

Ventil geschlossen

1aultoab usp Jdodsurd
uado ane A Cldodsued|

Behalter wahrend Transport
Transportventil geoffnet,

Transpart. Valve apen,
Transport. | urml gedffnef.

uzssoyasab jiuap —;'I 7 —

HINAQ JBjun gelujeg —f '
PASO| BAE A
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1 0
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5 Operation
5.1 Initial Commissioning 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.
® Protect the vessel from rolling away, tumbling down
and damage.
|
s Note !
® When cooling down the hot vessel to operating tem-
perature, increased evaporation losses do occur.
5.2 Assembly and Disassembly In principle, operate the vessel exclusively by means of the
of the EK Siphon EK Siphon (2).

A

When opening the waste gas/overflow valve (3),
make sure that it is not directed towards any per-
sons or devices; cryogenic gas will cause burns and
brittleness.

When opening the waste gas/overflow valve (3),
make sure that it is not directed towards to the posi-
tive pressure relief and seal-off device.

Cryogenic gas may cause undercooling of the o-ring
and vacuum damage.

Note !

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

e Closed valves will thaw eventually.
Lasting frost formation indicates leakage.
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5.3 Assembly of the Transfer
Hose

Assembly of the EK Siphon

1.

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

2. Place the centering ring (5) with O-ring (6) on the flange.
3.
4. Open the waste gas/overflow valve (3) for avoiding

Close the filling/withdrawal valve (1) at the EK Siphon.

pressure increase.

. Insert the EK Siphon (2) vertically into the neck.
. Place the straining ring (8) and tighten the wing screw (7).
. Close the waste gas/overflow valve (3).

Liquid nitrogen may escape from the waste

gas/overflow valve (3) when the EK Siphon is

immersed.

Disassembly of the EK Siphon

A Danger of Accidents!

Dismantle the EK Siphon only with unpressurized
vessel.

Close the pressure build-up valve (9).

Close the filling/withdrawal valve (1).

Detach the connected withdrawal line from the EK Siphon.
Open the waste gas/overflow (3) valve for relieving the
pressure of the vessel.

Loosen the wing screw (7) and remove the straining ring (8)
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

® 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 Filling/withdrawl Valve (1)
. 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 (SW24); in doing so retain the hexagon (2) with a
wrench (SW22).

. If necessary, tighten the union nut (3) in cold condition.
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5.4 Filling of the Vessel

A Caution !

® Observe safety instructions.

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

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

Filling

N -

©No O

. The EK Siphon must be mounted.
. Screw the Filling/withdrawl Valve (1)
. Connect the filling line from the tank to the filling/withdrawal

valve (1).

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

Open the filling/withdrawal valve (1) at the EK Siphon.

Open the tank valve for filling the vessel.

Observe level indicator (10)

Close the tank valve when liquid nitrogen escapes from the
waste gas/overflow valve (3).

A Caution!

Risk of skin burns

After completion of filling:

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

PonNPE

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

Loosen the filling line.

Move the tank to its destination with the Gas/Overflow
Valve(3) and Transport Valve(13) opened.

Once reached the destined place, please close the
Gas/Overflow Valve(3) and Transport Valve(13).

. Vessel is ready to be operated.
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5.5 Withdrawal of liquid Nitrogen

A Risk of skin burns by escaping nitrogen

A Caution!

Risk of skin burns by escaping nitrogen

Withdrawal

1. Move the vessel to the place of withdrawal with waste
gas/overflow valve(3) and the Transport Valve(13) opened.

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

3. Close the waste gas/overflow valve(3) back

4. Open the filling/withdrawal valve (1) in order to withdraw
liquid
nitrogen.

5. Adjust the desired withdrawal pressure and open

the pressure build-up valve (9) for this purpose.

A Caution !

® Observe safety instructions.
® \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.

® 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.

= 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.
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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® with C-Stic

-

= 1 Valyve protection 8 Transport valve
o 1 Pressbudd-up valve L blocking device
[ 3 Filling hose with 7 Vacuum shutter
: phase separatar & safely valve

Filling/tapping valve 10 EK siphon
Waste gasfoverflow 11 Eccentric and

w

velve strainng rings
& Pressure indicatar 12 Pressure build
T Safety valve up tontral valve
aphanal

13 Capacitive -
Level indicater

= {C-Shic
1 Safety L Prossure build-up
- Otserve: Code of Practice - Open pressure build-up valve |2} till
"Handling Mitrogan” desied aperating prassure is reached
Operation only by trained staff [TRB700| When tapping, adjust valve (2| setting

- Looten ercentric & abrasing

ring litem 11] oaly with

vessel depressurized

= With sef-up in indoor lacations

mahe sure af adequzte zeration |TRE&H]

5 Pressure relel

- Close pressure build-up valve |21
Open waste gasfaverflow valve (5]

N AUFKLEBER ALS KLEBEFOLIE

1 Filling the dewar 6 Transport
- Walvel2) closed APOLLD . - Depressurized
| - Connect filling line [3) ba filling transport valye open;
¥, valve |6] Iothed with blacking device
e - Open waste gasdoverflow valve (5]
i - Open fillsng/ tapping valve (] SATURN | - Depressurized max lbar
— - Terminzte filling when lquid emerges - walves ({615 closed
=} fram waste gas/averflew vaive (5]
o = Cluse filling tapping valva |L] = Transport in upright pesitian
= i . - Awoid impacts and jerking
= 3. Tapping the liguid = Safeguard agains! Poppling, ralling
- Camnect filling hose (31 with phaze away #nd gefting damaged
separator to valve ()
- DOpen tzpping valve 1&]
- Close valve (4} on completion af tapping
Art. Hr. TB2257%
E | Werkstall Kile mit Saueratolf in Berdhrung
1] | Werkstithsanten Mallstah Mlgementaleranzen honmenden Teile dl- und fettirei
R -15 +83 1 0N 168 annl Mazse |
|
] 2uBen inmen | ! | leir Erst ks
Al ET6E  PRAL 262 Haasa Datiem - 751048 Ersd

| [And Hittig| Datun | Bearb Eg;m E;J @ | Bearb be C’W_h&ﬂﬂ
Dwsn Twietaueg a1 srhaberrecstiio |§=F|'- ;d; Narm —_— = —
wehiit - Bezug / Projent | 7A [Gegenstand] Werh |Gebaude
I rgesd o APOLLO-SATURN |
tar Tritfan nagueit e Biatt-Nr.- 02 | Blattzahi- 02
wafturgageban werden [ e 7

F
| Cryothern Gmbét & Co kG | OPERATING INSTRUCTION 18222573 E |

Dateinane WASKITIENMIITISTIEED Hurthebrebsaniebeny AFULLD SATURN mil C-5lic _5Kdwy  Ploldabus

Note !
= The operating instructions
e are firmly attached to the outer vessel.
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6 Maintenance / Repair e \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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Behdlter nach Richtlinle 2014/68/EU
Vessel acc to Directive 2014/68/EV

Kategorie

caregnr}' I

I;F'?E [APOLLO® 50 - 1,3 bar |
Hersteall - Nr. I I
fabr, no,

year of canstruction

zul, Betriebsiiberdruck
working pressure

tlefste Betrlebstemp.

working temperature

Flujd

luid

UK - M.

UN - na,

Inhalt
www,cryotherm.de valume

Leergewicht Innenbehdlter Aufenbehilter
empty weight Inner vessel  auter 'feslsel

il
J [LH

|

-1 ber
200

LIN

Made in Germany Cryotherm GmbH & Co. KG 57548 Kirchan (Sieg)

Behilter nach Richtlinle 2014 /68/EU
Vessel acc to Directive 2014/68/EU
Kategorie I
categery
e, [APOLLO®100- 1,3 bar |
Herstell - Nr. | I
fabr. ne.

year of canstructian

Leargewicht - Innenbehilter  Aufienbahiler
empty weight m Inner vessel  auter '.'eslsel

—Cryotherm

zul, Betriebsiberdruck

1,3 oo | -1 b

working pressure

tefstegeratsteny 196 <] [
Fluid ON ]| I
ot [

Inhalt
www,cryothermde valume l

100 4 | |

Made in Germany Cryotherm GmbH & Co. KG

57548 Kirchan (Sieg)

Behélter pach Richtlinle 2014/68/EU
Vessel acc to Directive 2014/68/EV

Katagerie 1

categqory

pre [APOLLO®150- 1,3 bar |
Herstell - Nr. I |
fabr, na,

Baujahr

_\'EBI! of tanstruction :

Leergewicht

ampty weight
zul, Betriebsiberdruck
working pressure

tlefste Betrlebstemp.
working Femperatura
Flujg

fluid

UK - Mr.

UM - na,
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www,cryotherm.de yolume

Innenbehilter Aufenbahillar
Inner vessel  oyter vessel

1,3 bnrl | -1 ban
(96 <] [
LIN_ ]| |

[ 150 4 | ]
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ZERTIFIKAT / CERTIFICATE

Konformitatserkiarung / Declaration of Conformity
nach Richtlinie ! acc. to Directive 2014/68/EU

Marme und Anschrift des
Herstellars:

Mame and adress of
Manufacturer

Zertifiziert durch/
Certified by:

CRYOTHERM GMBH & CO.KG
Euteneuen 4
57548 Kirchen | Sieg )

oV Rheinland-Zertifizierungsstelle fiir Druckgerate
der TUV Rheinland Indusine Service GmbH

Am Grauen Stein

51105 Ké&ln

Hiermit wird bescheinigt, dall die Ergebnisse, der an der unten genannten Baugruppe von
Druckgeriten vorgenommensn Prifungen, die Anforderungen der Richtlinie 2014/628/E0
erfillen. Das Typenschild ist mit dem abgebiddeten Zeichen gekennzeichnet:

With this declaration, we certify that the resulis of the examinations carried out at the assembly
of pressure devices mentionad below, the requirements of Directive 2014/68/EU.

The nameplatz is markad with the depicted sign.

Geprift nach Richilinia
Examined acc. to Directve

Kategorie | Categorny:

Angewandte techn. Spezifikationen

Applied technical spezfications:
Modul / Maodule:

Beschreibung der Baugruppe:
Description of the assemblhy:

Verwendungszwack:
Description of pressure squipment:

Herstellnummer:
Manufacturing no.:

Baujahir -
‘Year of construction:

Kirchen,

Ce

2014M5EU

A
O APOLLO ® 50
O APOLLO ®100
O

APOLLO ®150

LIM Lagerbehalier
Storage vesse|

Cryotherm GmbH & Co. KG

Qualitdtsmanagement / Quality management
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& a2l e &= Eo
= . SE o 55
Cruckgerate der Herstell- FS5 TS Fluid | &g 98 z 3
Baugruppe NUMMEr [ear] [FC] L] -5 :%. S| g4
Assembly of pressure device | Manufachuring w =
no.
APOLLO® 1,3 -158 LIM 2 I CE
Sicherheitsventi 1,3 -158 - LIM 2 v CE 0045

Typ 06002

Ausristungsteile gem. A4, Abs.3 der Richilinie 2014/88/EL
equipment accesones aceordng to A4, Abs.2 dirsctive 2014GEEU

B EK Heber | Diruckregler
withdrawal head oressure regulator

B Flllstandsanzeige O Doppelentnahme
|zl pauge adual withdraweal

& Manometer O Dreffachentnahme
Pressurs gaugs tnppie withdrawsl

Fir die Aufztellung, Inbefrisbnahme und den Befrieh des Behilters sind die nafionalen Verordnungen, bei
Aufstellungsort Deutschland zusétzlich die Befrisbszicherheitsverordnung (BefrSichV) einzuhalien.

For =2t up, start up and operation of the vessel the naticnal regulations are to be used. For vesssals placad in Germany additonal the
Betriehssichemaitsvercrdnung (BetrSichy) has to be apphad



