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Filter AF103 3" Male DN25 Female
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General Arrangement
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Scope of validity 
 
This specification describes the method and criteria for vacuum retention testing of multi-layer 
vacuum insulation during manufacturing of vacuum-insulated lines, vessels or other assemblies in 
the workshop. 
 
 
Procedure 
 
Both vacuum jacket and the inner line should be at ambient temperature when starting the test. 
Starting directly after the moment of closing the pump valve, the vacuum level shall be observed at 
regular intervals of 24 hours for a certain period of time. This period will be 24 hours minimum. 
After the retention test, the vacuum level will be evacuated to a specified value (see our vacuum 
procedure DEN24). 
 
Acceptance criteria 
 
An insulating vacuum level will be considered acceptable when it meets the following criteria: 
 
The observations must show a decreasing rise in pressure 
 
The vacuum level after 24 hours must be better than 2x10-4 mbar 
 
The end vacuum level after the specified period (max. one week) must be better than 1x10-3 mbar. 
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Scope of validity 

 

This procedure specifies the method and criteria for cleaning during manufacturing of vacuum-insulated lines, vessels or 

other workpieces to be used for oxygen in the workshop. 

 

 

Procedure 

 

1. After sawing and drilling pipes or pipe-pieces will be cleaned in a bath of a mixture of warm water (40 ºC) and soap 

solution. Cleaning has to be done by hand brushing. 

 

2. After cleaning the material has to be dried out, which can be achieved by warm (oil-free and dry) air or nitrogen gas. 

 

3. Openings of pipes or pipe-pieces, which will not be used immediately, have to be plugged off by means of tape, plastic 

or plugs. 

 

4. Inner pipes have to be cleaned by alcohol on the outside before the insulation will be wounded. This will be done with a 

clean piece of white paper. 

 

5. After welding, the welds have to be either brushed with a stainless steel brush or pickled and passivated. 

 

6. After assembling of inner and outer pipe or pipe-pieces, all pipes are blown trough by warm (oil-free and dry) air or 

nitrogen gas. 

 

7. After checking of the surfaces under bright white light all openings have to be sealed. The way of sealing depends on 

the type of vacuum-insulated line and can be done by: 

 

 � plastic caps 

 � blind flanges 

 � plastic with tape 
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Acceptance criteria 

 

First cleaning by solution of water/soap and/or alcohol shall not show any particles of moisture welding residues or other 

foreign matters like grease or scales by visual inspection. 

 

 

The final inspection by white bright light shall show no evidence of: 

 

� moisture 

� cleaning agents 

� residues from welding 

� foreign materials like scale, oil, grease, etc. 

 

For reasons where surfaces cannot be inspected visually or where one is in doubt, a check can be carried out by wiping with 

a clean lint-free cloth. Examination of this cloth under bright white light will confirm that the surfaces would confirm as 

described above. 

 

 

All products which are cleaned by DeMaCo Holland bv according to this specification shall be labelled with a sticker: 

"Process clean”. Keep sealed until required for use" and “Oxygen Clean” (see below). 
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Heliumleak-test 
DEN-30 
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Scope of validity 
This specification specifies the method and criteria for heliumleak testing during manufacturing of 
vacuum-insulated lines, vessels or other workpieces in the workshop. 
 
Procedure 
The helium leak test is to be performed with an "Alcatel type ASM-180t" leak test unit, which is 
auto, calibrated every time when it starts up. The helium quality is N45 (< 99,995 %). 
 
All pre-assemblies must be helium leak tested before final assembly. There are two possibilities to 
perform the test: 
 
Method 1 (for pre assembled parts): 
The object to be tested must be connected to the vacuum pump of the leak test unit. After 
pumping to a minimum level of 10-3 mbar and an accuracy of 1.10-9 mbar.l/sec., measured at pump-
out valve, helium must be sprayed just above the welds and connections. 

Method 2 (for outer pipes): 
The Vacuum space of the object to be tested must be connected to the vacuum pump of the leak 
test unit. After pumping to a minimum level of 10-3 mbar and an accuracy of 1.10-9 mbar.l/sec., 
measured at pump-out valve. 
The pipe must be put in a sealed bag filled with atmospheric helium. 
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Method 3 Helium leak testing combined with the pressure test (for inner pipes) 
 
This helium leak test is combined with an internal pressure test of the process lines at working 
pressure with 100% gaseous helium. The process lines must be blocked on one side with plugs or 
caps. The other side must be blocked with caps provided with helium inlets.  
The pressure tests shall be performed with calibrated manometers. All necessary protective 
measures must be taken before any pressurizing. The pressure gauges must be readable from a save 
distance. The pressure tests will be done with helium at ambient temperature (5 ºC => 50 ºC). 
  
1. Define the testing object and be sure the test pressure is in accordance with the working value 

on the isometric drawing. 
   

2. The testing object (process lines) inside the vacuum jacket must be connected to the helium 
cylinder provided with a pressure reducer and the outside (jacket pipe) to the helium leak test 
unit.  

 
3. Block the test area with red/white tape. 
 
4. After a successful helium leak test of the vacuum jacket, the process lines must be pressure 

tested. Pressurize step by step (10 %) to the test pressure with gaseous helium and nitrogen. 
Pressurize for at least 20 minutes. 

 
5. The mass spectrometer with the adjusted accuracy may not give a deflection of 1x10-8 mbar.l/s. 

For the leak test accuracy, see the acceptance criteria and the test certificate. 
 
6. Relief the pressure slowly and check the object visually for deformation. 
 
 
Acceptance criteria 
The mass spectrometer with an adjusted accuracy of 1.10-9 mbar.l/sec. may give a deflection of 
1x10-8 mbar.l/sec. After satisfying result the object must be marked with "tested". If there is a leak, 
the object shall be marked with "rejected" and repairing shall be executed at once and the quality 
inspector shall be informed. All rejected items shall be re-tested according this procedure. 
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Cold shock testing 
DEN-32 
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Scope of validity 
 
This specification specifies the method and criteria for cold shock testing during manufacturing of 
vacuum-insulated lines, vessels or other work pieces in the workshop. 

Procedure 

Precautions 

The test shall be performed in a clean environment, with a temperature varying between 10 and 30 ˚C  
and humidity below 70%. 
 
The surrounding area shall be clearly marked as “dangerous zone” and kept clear of all non-authorized 
persons. 
 
Provisions should be taken for sufficient ventilation, to avoid suffocation. 
 
Set up the test equipment according to the next sketch. 

 
Xa= hygrometer with accuracy of ± 3% 
 
Ta, Tb, Tc, Td = temperature measure - point for temperature of outer-pipe with accuracy of ± 0,1°C 
Ta = temperature sensor for (average) measurement of ambient temperature 
P1= vacuum level indicator, 1100-10-7mbar with accuracy of ± 10% 
V2= vacuum valve, open/close 
V1= Pump out port 
 
Vacuum pump 
- End-pressure 10x10-7 mbar or better 
- Pump-speed 6 L/s or more 
 
The measurement of the temperatures occurs with one sensor.   
Furthermore, ambient temperature and humidity are measured (temp. sensor / hygrometer).  
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Precautions must be taken to avoid unequal sunlight and draft over the test and reference pipe. 
The pipes must be allowed a rest of 2 hours before starting the test (Making sure that both pipes have the 
same ambient temperature). 
 
Perform a Helium leak test on all seals. V1 should be closed and V2 should be open. 
 
Measure the vacuum-level as follows: 
Pump until P1 reads 1·10-7 mbar or less and then wait at least 15 minutes. 
Close V2 and directly open V1 
Monitor the vacuum level. As soon as it is stable, record P and open V2 
 
Cool down the inner-pipe using Liquid Nitrogen at atmospheric pressure. Make sure that evaporating 
Nitrogen can not cause the pressure to rise above atmospheric. Make sure that the complete volume of the 
test-pipe is filled. 
 
Record all the values of T … and P1 at the following intervals: 
Before cooling down at T = 0 
Every hour after start cool-down until the temperature has stabilized. 
After ending the test, the test pipe should be checked for any condensation on the outer-pipe. 
 
The actual temperature drop caused by heat in leak can be calculated by subtracting a temperature 
measured on the test-pipe by its corresponding value of the reference pipe. 
E.G.: Tar – TA = dTA (this value is probably negative) 
This value should be corrected with the difference between those two values measured at T=0 when both 
pipes are still warm and at equal condition. 
E.G.: (TAr(t=0) - TA(t=0)) – dTA = dTA(real) 
 
This method of calculation minimizes external influences and measuring mistakes. 

Criteria 

At no part of the outer-pipe, the temperature drop shall be greater then 5 degrees, non-insulated zones 
not taken into account (actual value depending on the specification) 
 
No sweating shall occur on the vacuum jacket at humidity of 70% or less. 
 
The vacuum shall gain at least one order of magnitude by activation of the molecular sieves. 
 
The vacuum shall drop to 1·10-4 mbar or better. 
 
If sweating occurs on a certain position, this should be consulted with the quality inspector and the 
engineering department. 



03 Radiographic Testing summary

Max Planck Institut fur Kernphysik

p080364

Revision: 00

Spool 

no.
1

filter

subcooler

valve box

Name:

Date: 18-02-09

Signature:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1        ISO 9001 Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA **             ISO 3834-2 1-1

X-ray no.`s Welder Report no. Result

1 Blom, G 679-2008-44-029 Acc

3+4 Jonker, P 299-2008-51-002 Acc

2 Jonker, P 299-2008-51-002 Acc

5 Blom, G 299-2008-51-017 Acc

Dwg nr.

42951/42920

01 05 00

01 04 00

01 00 00

Kamil Ozhazinedar

Customer:

Order no.:

Herewith DeMaCo Holland bv confirms to have executed the NDE according the contractuel agreement and 

the applicable European directives and applicable codes.











04 Welding summary 

Customer: Max Planck Institut fur Kernphysik

Order no.: p080364

Revision: 00

Specimen size WPQ no. WPS no. PQR no.

Ø28x1 Ø40x1 1A4 544/569

Ø306x3 Ø168,3x2,11 1C7 544/596

Ø139x2 Ø114,3x2,11 1C7 544/596

Ø114x2 Ø114,3x2,11 1B5 569/351

 

Name: Kamil Ozhazinedar

Date:

Signature:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1        ISO 9001    Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA **             ISO 3834-2    1-1

Herewith DeMaCo Holland bv confirms to have executed the welding according the contractuel agreement and the 

applicable European directives and applicable codes.

18-2-2009

Jonker, P

Jonker, P

Welder

Blom, G

Jonker, P

Remarks

None

None

None

None



0

24 52
12 14

0 0
0 0

25 40

0,7 1,1 ### ### ### ### ### ### ### ###
0,0 0,0 ### ### ### ### ### ### ### ###

/ /
Not used

/
/

/
/
/

/
/

DC EN

Rev.

(valid until -269 ºC)
(valid until -269 ºC)

Base mat. 1

WPS reference codes

Customer + order no

0

Ad (°) =

Oerlikon

Continued preheat temp.(min. °C)

Preheat method

0

0
0
0

0

/

/
/
/

Not used
Yes

/

Authority

Date

Not used

/ / /

Not used

4-10

/
/ /

/

Not used
Not used

95%N2/ 5H2 (F2)

WT20/ EWTh-2
1,6 or 2,4

Yes

1.0 or 1,2

Innertfill 19 9 Nc

8-12
10

I1
99,999 % Ar

Not used
Not used

Size filler metal (mm)

0

ER 308 L Si
0
0

Consumable brand 0
0

0

/ /

/
/

/
/

Customer

Date

Manufacturer

Date

Thermal efficienty factor k (EN 1011-1 / QW 409 (0))

Heat-input pulsing current, min-max (kJ/mm)

Pulse frequency (Hz)
Balance (%)

Travel speed, min-max (mm/min)
Weaving allowed (Yes / No)
Minimum run out length (mm)

Heat-input constant current, min-max (kJ/mm)

Current, min-max (V)
Metal-Transfer-mode
Peak current, voltage (A/V)
Background current (A)

Backinng gas composition (%), (QW 408 / EN 439)
Backing gas flowrate, min-max (l/min)

Direct current - Alternating current
Current, min-max (A)

Backing gas (Yes / No)

Shielding-gas composition (%)

Gas flow rate, min-max (l/min)
Gas Nozzle-diameter (mm)
Plasma gas composition
Gas flow rate, min-max (l/min)

Tungsten electrode diameter (mm)
Tungsten electrode type (EN ISO / ASME)

Shielding-gas type (EN ISO)

Welding position (EN-ISO / ASME)
Welding process (EN-ISO / ASME) 141/ GTAW

Shielding flux brand

Consumable type
Consumable classification (AWS)

Welding layer 

/ / / /
/ /

1
/

Contact thermometer

10
Burner

Contact thermometer

H-L 045/ 6G
Tack and A1

Welding sequence

ClampingFit-Up method Inspection tool

Base mat. 2

Weld-edge preparation

Nt =

Diam. range 2

PQR no (s)N.a. 192781/ CAS3/ 544

Shielding flux type

DeMaCo standard 192781/ CAS3/ 569

Initial / interpass cleaning

Shop and site welding

> 25 mm

AISI 304 L/ 1.4307
AISI 304 L/ 1.4307
1 - 2 mm
1 - 2 mm

Thickn. range t1

> 25 mm

Interpass temp. (max °C)

Materials, ranges

T =

EN 15614, ASME IX, AD HP 2/1

NL =

Groove design Welding sequence

Thickn. range t2
Diam. range 1

Brushing
Sawing/ cleaning (soap/ alcohol)

Not used
Shop, Site weld
Back-gouging method Inspection tool

150

Project name + order no

1A4

Buttweld

WPS no

WPS Type
Page 1 of 2

Welding Procedure Specification
19-10-2006Date



0

PQR testing temperature (ºC) 20

PWHT time, min-max (min) Not used

Withdraw temperature, max (°C) Not used

Heat-treatment

Yes
yes

AISI 304 L/ 1.4307
ASTM-A312 / EN 10217-7
ASTM-A312 / EN 10217-7

8.1
8.1

1
1

8
8

ASME S. no.
1

AWS Gr. EN/ ISO Gr.
AISI 304 L/ 1.4307

ASME Gr. ASME P. no.

2

Testing, Inspection

Not used
Not used
Not used

Dye penetrant examination
X-ray examination
Ultrasonic examination

Not used

Remarks

Thickness PQR impact testpiece (mm)
Visual examination (ASME IX  and ASME V)
Visual examination (ISO 5817 C)

Not used

PWHT temperature, min-max (°C)

Heating rate, max (°C/h)

PWHT Ref. No.

Cooling rate, max (°C/h)

Oscilation (Yes / No)
Oscillation width, min-max (mm)
Oscillation frequency (Hz)

No
Not used

Single / Double side welding
Single / Multiple pass per side

Single
Single

WPS no

Stick-out length (± 5 mm) 5
Deposit weldmetal thickness (max. mm) 4

Page 2 of 2 Date 19-10-2006

Basematerial
No. Type Specification

Rev.1A4

WPS Type

Electrode spacing (mm)

Consumable insert
Backing strip (Yes / No)
Type backing strip

Authority

Date Date

Manufacturer Customer

Date

Not used
Not used

Not used
Not used

No

Not used
No

Not used
No

Not used

Technique
Manuel

1.4316
Type

0 0

Consumable  

Welding Procedure Specification

Welding layer Tack and A1 0 0

Buttweld

Not used

Single
Not used

Brand
Innertfill 19 9 Nc

Oerlikon
W / G 19 9 L Si

SFA Specification

Apply (Yes / No)

Local or in furnace

Peening (Yes / No)

Compareble No. of Materials

ASME A. No.

AWS Classification 
EN ISO code (DIN EN 12072)

5.9

ER 308 L Si

Solid
6
8

Solid / flux cored wire
ASME F. No.

Manuel / machine / Semi-auto / automatic

Wire-feed speed, min-max (mm/min)
Single / Multiple electrode











B

Thickn. range t2
Diam. range 1
Diam. range 2

42 85
12 14

0 0
0 0

36 48

0,8 1,5 ### ### ### ### ### ### ### ###
0,0 0,0 ### ### ### ### ### ### ### ###

Project name + order no

1B5

Buttweld

WPS no

WPS Type
Page 1 of 2

Welding Procedure Specification
5-5-2008Date

Brushing
Sawing/ cleaning (soap/ alcohol)

Not used
Shop, Site weld
Back-gouging method Inspection tool

150

Groove design Welding sequenceMaterials, ranges
AISI 316 (L)

EN 15614, ASME IX, AD HP 2/1

2,1 - 2,9 mm

Interpass temp. (max °C)

187942/ CAS/ 351

Initial / interpass cleaning

Shop and site welding

> 85 mm

AISI 304 (L)/ 321
AISI 316 (L)
AISI 304 (L)/ 321
2,1 - 2,9 mm

PQR no (s)N.a. 192781/ CAS3/ 569

Shielding flux type

DeMaCo standard

ClampingFit-Up method Inspection tool

Base mat. 2

Weld-edge preparation

NL =

Thickn. range t1

Welding sequence

Contact thermometer

H-L 045/ 6G
Tack and A1

Contact thermometer

10
Burner

/ /
1
/

/ / / /

Welding layer 

Shielding-gas type (EN ISO)

Welding position (EN-ISO / ASME)
Welding process (EN-ISO / ASME) 141/ GTAW

Shielding flux brand

Consumable type
Consumable classification (AWS)

Backing gas (Yes / No)

Shielding-gas composition (%)

Gas flow rate, min-max (l/min)
Gas Nozzle-diameter (mm)
Plasma gas composition
Gas flow rate, min-max (l/min)

Tungsten electrode diameter (mm)
Tungsten electrode type (EN ISO / ASME)

Backinng gas composition (%), (QW 408 / EN 439)
Backing gas flowrate, min-max (l/min)

Direct current - Alternating current
Current, min-max (A)
Current, min-max (V)
Metal-Transfer-mode
Peak current, voltage (A/V)
Background current (A)

Thermal efficienty factor k (EN 1011-1 / QW 409 (0))

Heat-input pulsing current, min-max (kJ/mm)

Pulse frequency (Hz)
Balance (%)

Travel speed, min-max (mm/min)
Weaving allowed (Yes / No)
Minimum run out length (mm)

Heat-input constant current, min-max (kJ/mm)

Customer

Date

Manufacturer

Date

/ /

/
/

/
/

0
0

0

Size filler metal (mm)

0

ER 316 L Si
0
0

Consumable brand

1,6 or 2,0

316 Lsi

8-12
10

I1
99,999 % Ar

Not used
Not used

95%N2/ 5H2 (F2)

WT20/ EWTh-2
1,6 or 2,4

Yes

Not used
Not used

4-10

/
/ /

/

Not used

/ / /

Not used

/

Authority

Date

Not used
Yes

/

/
/
/

0

0
0
0

0
0

T =
Ad (°) = Nt =

Avesta

Continued preheat temp.(min. °C)

Preheat method

Base mat. 1

WPS reference codes

Customer + order no

Rev.

(valid until -196 ºC)
(valid until -269 ºC)

/
/
/

/
/

DC EN

/ /
Not used

/
/

> 85 mm



B

Manuel / machine / Semi-auto / automatic

Wire-feed speed, min-max (mm/min)
Single / Multiple electrode

Solid
6
8

Solid / flux cored wire
ASME F. No.
ASME A. No.

AWS Classification 
EN ISO code (DIN EN 12072)

5.9

ER 316 L Si
SFA Specification

Apply (Yes / No)

Local or in furnace

Peening (Yes / No)

Compareble No. of Materials

Brand
316 Lsi
Avesta

19 12 3 L Si

Single
Not used

Not used

0 0

Consumable  

Welding Procedure Specification

Welding layer Tack and A1 0 0

Buttweld

Technique
Manuel

x
Type

No

Not used
No

Not used
No

Not used

Not used
Not used

Not used
Not used

Authority

Date Date

Manufacturer Customer

Date

Consumable insert
Backing strip (Yes / No)
Type backing strip

Electrode spacing (mm)

Basematerial
No. Type Specification

Rev.1B5

WPS Type
Page 2 of 2 Date 5-5-2008

WPS no

Stick-out length (± 5 mm) 5
Deposit weldmetal thickness (max. mm) 4

Single / Double side welding
Single / Multiple pass per side

Single
Single

Oscilation (Yes / No)
Oscillation width, min-max (mm)
Oscillation frequency (Hz)

No
Not used

PWHT temperature, min-max (°C)

Heating rate, max (°C/h)

PWHT Ref. No.

Cooling rate, max (°C/h)

Remarks

Thickness PQR impact testpiece (mm)
Visual examination (ASME IX  and ASME V)
Visual examination (ISO 5817 C)

Not used

2

Testing, Inspection

Not used
Not used
Not used

Dye penetrant examination
X-ray examination
Ultrasonic examination

Not used

ASME S. no.
1

AWS Gr. EN/ ISO Gr.
See WPS page 1

ASME Gr. ASME P. no.
1
1

8
8

yes

See WPS page 1
ASTM / EN / DIN
ASTM / EN / DIN

8.1
8.1

PQR testing temperature (ºC) 20

PWHT time, min-max (min) Not used

Withdraw temperature, max (°C) Not used

Heat-treatment

Yes



0

Diam. range 1 > 60 mm
Diam. range 2 > 60 mm

40 75
12 14

0 0
0 0

25 40

1,2 1,6 ### ### ### ### ### ### ### ###
0,0 0,0 ### ### ### ### ### ### ### ###

Project name + order no

1C7

Buttweld

WPS no

WPS Type
Page 1 of 2

Welding Procedure Specification
12-3-2007Date

Sawing/ cleaning (soap/ alcohol)

Not used
Shop, Site weld
Back-gouging method Inspection tool

150

Groove design Welding sequenceMaterials, ranges

EN 15614, ASME IX, AD HP 2/1

1 - 2 mm

Interpass temp. (max °C)

192781/ CAS3/ 569

Initial / interpass cleaning

Shop and site welding

1 - 2 mm

AISI 316 (L)/ 1.4404
AISI 304 (L)/ 1.4301
AISI 316 (L)/ 1.4404
AISI 304 (L)/ 1.4301

Base mat. 2

PQR no (s)N.a. 192781/ CAS3/ 544

Shielding flux type

DeMaCo standard

ClampingFit-Up method Inspection tool

Base mat. 2

Weld-edge preparation

Thickn. range t2
Thickn. range t1

Welding sequence

Contact thermometer

All positions
Tack and A1

Contact thermometer

10
Burner

/ /
1
/

/ / / /

Welding layer 

Shielding-gas type (EN ISO)

Welding position (EN-ISO / ASME)
Welding process (EN-ISO / ASME) 141/ GTAW

Shielding flux brand

Consumable type
Consumable classification (AWS)

Backing gas (Yes / No)

Shielding-gas composition (%)

Gas flow rate, min-max (l/min)
Gas Nozzle-diameter (mm)
Plasma gas composition
Gas flow rate, min-max (l/min)

Tungsten electrode diameter (mm)
Tungsten electrode type (EN ISO / ASME)

Backinng gas composition (%), (QW 408 / EN 439)
Backing gas flowrate, min-max (l/min)

Direct current - Alternating current
Current, min-max (A)
Current, min-max (V)
Metal-Transfer-mode
Peak current, voltage (A/V)
Background current (A)

Thermal efficienty factor k (EN 1011-1 / QW 409 (0))

Heat-input pulsing current, min-max (kJ/mm)

Pulse frequency (Hz)
Balance (%)

Travel speed, min-max (mm/min)
Weaving allowed (Yes / No)
Minimum run out length (mm)

Heat-input constant current, min-max (kJ/mm)

Customer

Date

Manufacturer

Date

/ /

/
/

/
/

0
0

0

Size filler metal (mm)

0

ER 316 L Si
0
0

Consumable brand

1.0 or 1,2

316 Lsi

8-12
10

I1
99,999 % Ar

Not used
Not used

95%N2/ 5H2 (F2)

WT20/ EWTh-2
1,6 or 2,4

Yes

Not used
Not used

4-10

/
/ /

/

Not used

/ / /

Not used

/

Authority

Date

Not used
Yes

/

/
/
/

0

0
0
0

0
0

0T =

Avesta

Continued preheat temp.(min. °C)

Preheat methodBrushing

Base mat. 1

WPS reference codes

Customer + order no

Rev.

(valid until -269 ºC)
(valid until -269 ºC)

/
/
/

/
/

DC EN

/ /
Not used

/
/



0

Manuel / machine / Semi-auto / automatic

Wire-feed speed, min-max (mm/min)
Single / Multiple electrode

Solid
6
8

Solid / flux cored wire
ASME F. No.
ASME A. No.

AWS Classification 
EN ISO code (DIN EN 12072)

5.9

ER 316 L Si
SFA Specification

Apply (Yes / No)

Local or in furnace

Peening (Yes / No)

Compareble No. of Materials

Brand
316 Lsi
Avesta

19 12 3 L Si

Single
Not used

Not used

0 0

Consumable  

Welding Procedure Specification

Welding layer Tack and A1 0 0

Buttweld

Technique
Manuel

x
Type

No

Not used
No

Not used
No

Not used

Not used
Not used

Not used
Not used

Authority

Date Date

Manufacturer Customer

Date

Consumable insert
Backing strip (Yes / No)
Type backing strip

Electrode spacing (mm)

Basematerial
No. Type Specification

Rev.1C7

WPS Type
Page 2 of 2 Date 12-3-2007

WPS no

Stick-out length (± 5 mm) 5
Deposit weldmetal thickness (max. mm) 4

Single / Double side welding
Single / Multiple pass per side

Single
Single

Oscilation (Yes / No)
Oscillation width, min-max (mm)
Oscillation frequency (Hz)

No
Not used

PWHT temperature, min-max (°C)

Heating rate, max (°C/h)

PWHT Ref. No.

Cooling rate, max (°C/h)

Remarks

Thickness PQR impact testpiece (mm)
Visual examination (ASME IX  and ASME V)
Visual examination (ISO 5817 C)

Not used

2

PQR Testing, Inspection

Yes
Yes

Not used

Dye penetrant examination
X-ray examination
Ultrasonic examination

Not used

1
AWS Gr. EN/ ISO Gr.

See WPS page 1
ASME Gr. ASME P. no.

1
8
8

ASME S. no.

See WPS page 1
ASTM-A312 / EN 10217-7/ DIN 17457
ASTM-A312 / EN 10217-7/ DIN 17457

8.1
8.1

1

PQR testing temperature (ºC) 20

PWHT time, min-max (min) Not used

Withdraw temperature, max (°C) Not used

Heat-treatment

Yes
yes











05 Test certificates

Customer :

:

: 02

No. Documents Rev. Remarks

1. 00

2. 00

3. 00

4. 00

5. 00

6. 00

7. 00

8. 00

9.

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA** ISO 3834-2 1-1

none

Helium leaktest methode 2 certificate

none

none

none

none

Signature

Kamil Ozhazinedar

Pressure test certificate

Vacuum retention test certificate

Cleaning certificate

Helium leaktest methode 2 certificate Valve box

Max Planck Institut für Kernphysik

p080364

Enclosed and mentioned below are the documents to be delivered by DeMaCo Holland BV.

The documents are according the contractuel agreement and the applicable European directives.

Pressure test certificate  Valve box

Vacuum retention test certificate Valve box

none

none

none

Order no.

18-2-2009

Cleaning certificate  Valve box

Helium leaktest methode 2 (ON SITE)

Date

Revision



Helium leaktest methode 2 certificate

Customer : Max Planck Institut fur Kernphysik

:

Revision :

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA**  ISO 3834-2 1-1

No 10-12-2008 None42951 06 <1x10-9 mbar.l/s Acc

No 10-12-2008 None

42987 05 <1x10-9 mbar.l/s Acc No 10-12-2008 None

42968 04 <1x10-9 mbar.l/s Acc

No 9-12-2008 None

42969 03 <1x10-9 mbar.l/s Acc No 2-12-2008 None

42969 10 LIN <1x10-9 mbar.l/s Acc

No 9-12-2008 None

42951 09 LIN <1x10-9 mbar.l/s Acc No 9-12-2008 None

42968 08 LIN <1x10-9 mbar.l/s Acc

No 10-12-2008 None

42987 07 LIN <1x10-9 mbar.l/s Acc No 10-12-2008 None

42983 02 <1x10-9 mbar.l/s Acc

None

Spool 

no.

No 11-12-2008 None

Drawing no. Date Remarks

p080364

00

Accuracy

(mbar.l/s)

Result Retest

MALE <1x10-9 mbar.l/s Acc No 11-12-2008

Order no.

18-2-2009

Herewith DeMaCo Holland bv confirms to have executed the He-Leaktest according DeMaCo Working 

specification DEN 30

Signature

Kamil Ozhazinedar

Date

42984 01 <1x10-9 mbar.l/s Acc



Helium leaktest methode 2 certificate

Customer : Max Planck Institut für Kernphysik

:

Revision :

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA**  ISO 3834-2 1-1

No 20-1-2009 None

080364-01-04- 14 LAR <1x10-9 mbar.l/s Acc No 20-1-2009 None

080364-01-00- 13 LAR <1x10-9 mbar.l/s Acc

None

Spool 

no.

No 20-1-2009 None

Drawing no. Date Remarks

p080364-02

00

Accuracy

(mbar.l/s)

Result Retest

080364-01-00- 11 LIN <1x10-9 mbar.l/s Acc No 20-1-2009

Order no.

18-2-2009

Herewith DeMaCo Holland bv confirms to have executed the He-Leaktest according DeMaCo Working 

specification DEN 30

Signature

Kamil Ozhazinedar

Date

080364-01-04- 12 LIN <1x10-9 mbar.l/s Acc



Pressure test certificate

Customer :

:

Revision :

Design pressure: 13 Bar (g)

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA** ISO 3834-2 1-1

42984 01 13b Acc

Signature

Kamil Ozhazinedar

Date

Order no.

18-2-2009

Herewith DeMaCo Holland bv confirms to have executed the Pressure test according DeMaCo Working 

specification DEN 31

Testpressure

in bar(g)

Result Retest

MALE 13b Acc No 11-12-2008

Drawing no. Date Remarks

p080364

00

Max Planck Institut fur Kernphysik

None

Spool 

no.

No 11-12-2008 None

42983 02 13b Acc No 10-12-2008 None

42987 07 LIN 13b Acc No 10-12-2008 None

42968 08 LIN 13b Acc No 9-12-2008 None

42951 09 LIN 13b Acc No 9-12-2008 None

42969 10 LIN 13b Acc No 9-12-2008 None

42969 03 25b Acc No 2-12-2008 None

42968 04 25b Acc No 10-12-2008 None

42987 05 25b Acc No 10-12-2008 None

42951 06 25b Acc No 10-12-2008 None



Pressure test certificate

Customer : Max Planck Institut für Kernphysik

:

Revision :

Design pressure: 100 Bar (g)

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA** ISO 3834-2 1-1

080364-01-04- 12 LIN 13 Acc

Signature

Kamil Ozhazinedar

Date

Order no.

18-2-2009

Herewith DeMaCo Holland bv confirms to have executed the Pressure test according DeMaCo Working 

specification DEN 31

Testpressure

in bar(g)

Result Retest

080364-01-00- 11 LIN 13 Acc No 8-1-2009

Drawing no. Date Remarks

p080364-02

00

None

Spool 

no.

No 8-1-2009 None

080364-01-00- 13 LAR 13 Acc No 8-1-2009 None

080364-01-04- 14 LAR 13 Acc No 8-1-2009 None



Vacuum retention test certificate

Customer :

Order no. :

Revision: : 00

Accuracy

(mbar.l/s)

0 h

value

24 h

value

48 h

value

72 h

value
<1x10-9 <1,5x10-6 <1x10-4 N.a. N.a.

<1x10-9 <1,5x10-6 <1x10-4 N.a. N.a.

<1x10-9 <1,5x10-6 <1x10-4 N.a. N.a.

<1x10-9 <1,5x10-6 <1x10-4 N.a. N.a.

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001   Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA**      ISO 3834-2 1-1

Max Planck Institut für Kernphysik

p080364-02

Herewith DeMaCo Holland bv confirms to have executed the vacuumtest (Retentiontest) according                                              

working specification DEN 24 / DEN 33

Drawing

no.

Spool 

no.

Date 18-2-2009

Signature

Kamil Ozhazinedar

080364-01- 12 LIN 08-01-09 None

080364-01-

Date Remarks

080364-01- 11 LIN 08-01-09 None

13 LAR 08-01-09 None

080364-01- 14 LAR 08-01-09 None



Vacuum retention test certificate

Customer :

Order no. :

Revision: : 00

Accuracy

(mbar.l/s)

0 h

value

24 h

value

48 h

value

72 h

value
<1x10-9 2.3E-6 2.1E-5 N.a. N.a.

<1x10-9 4.3E-6 5.7E-5 N.a. N.a.

<1x10-9 2.7E-6 6E-5 N.a. N.a.

<1x10-9 N.a. N.a.

<1x10-9 N.a. N.a.

<1x10-9 N.a. N.a.

<1x10-9 N.a. N.a.

<1x10-9 4.1E-6 5.3E-5 N.a. N.a.

<1x10-9 3E-6 1.6E-5 N.a. N.a.

<1x10-9 3.1E-6 2.5E-5 N.a. N.a.

<1x10-9 4.1-6 4.3E-5 N.a. N.a.

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001   Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA**      ISO 3834-2 1-1

Max Planck Institut fur Kernphysik

p080364

Herewith DeMaCo Holland bv confirms to have executed the vacuumtest (Retentiontest) according                                              

working specification DEN 24 / DEN 33

Drawing

no.

Spool 

no.

Date 18-2-2009

Signature

Kamil Ozhazinedar

42984 01 11-12-08 None

42983

Date Remarks

MALE 11-12-08 None

02 10-12-08 None

42987 07 LIN 11-12-08 None

42968 08 LIN 12-12-08 None

42951 09 LIN 09-12-08 None

42969 10 LIN 09-12-08 None

42969 03 09-12-08 None

42968 04 02-12-08 None

42987 05 10-12-08 None

42951 06 10-12-08 None



Cleaning certificate

Customer :

Order no. :

Revision: : 00

Result Pressurized

0,2 bar N 2

Date

Acc No 12-1-2009

Acc No 12-1-2009

Acc No 12-1-2009

Acc No 12-1-2009

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001   Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA**      ISO 3834-2 1-1

Kamil Ozhazinedar

080364-01-04- 12 LIN

080364-01-00- 13 LAR

080364-01-04- 14 LAR

Date 18-2-2009

Signature

Drawing

no.

Spool 

no.

080364-01-00- 11 LIN

Max Planck Institut für Kernphysik

p080364-02

Herewith DeMaCo Holland bv confirms to have executed the cleaning according  working specification DEN 

26.

Remarks

Check with UV lamp

Check with UV lamp

Check with UV lamp

Check with UV lamp



Cleaning certificate

Customer :

Order no. :

Revision: : 00

Result Pressurized

0,2 bar N 2

Date

Acc No 8-12-2008

Acc No 8-12-2008

Acc No 8-12-2008

Acc No 8-12-2008

Acc No 8-12-2008

Acc No 8-12-2008

Acc No 8-12-2008

Acc No 8-12-2008

Acc No 8-12-2008

Acc No 8-12-2008

Acc No 8-12-2008

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001   Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA**      ISO 3834-2 1-1

42951 06 None

42968 04 None

42987 05 None

None

42969 03 None

Kamil Ozhazinedar

42984 01

42983 02

42987 07 LIN

Date 18-2-2009

Signature

Drawing

no.

Spool 

no.

MALE 

42968 08 LIN

42951 09 LIN

Max Planck Institut fur Kernphysik

p080364

Herewith DeMaCo Holland bv confirms to have executed the cleaning according  working specification DEN 

26.

Remarks

None

None

42969 10 LIN

None

None

None

None



Pressure test certificate

Customer : Max Planck Institut für Kernphysik

:

Revision :

Design pressure: 13 Bar (g)

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA** ISO 3834-2 1-1

No 21-3-2009 None42951 06 5b Acc

No 21-3-2009 None

42987 05 5b Acc No 21-3-2009 None

42968 04 5b Acc

No 21-3-2009 None

42969 03 5b Acc No 21-3-2009 None

42969 10 LIN 5b Acc

No 21-3-2009 None

42951 09 LIN 5b Acc No 21-3-2009 None

42968 08 LIN 5b Acc

No 21-3-2009 None

42987 07 LIN 5b Acc No 21-3-2009 None

42983 02 5b Acc

No 21-3-2009 None

42984 01 5b Acc No 21-3-2009 None

MALE 5b Acc

No 21-3-2009 None

080364-01-04- 14 LAR 5 Acc No 21-3-2009 None

080364-01-00- 13 LAR 5 Acc

None

Spool 

no.

No 21-3-2009 None

Drawing no. Date Remarks

p080364-02

00

Testpressure

in bar(g)

Result Retest

080364-01-00- 11 LIN 5 Acc No 21-3-2009

Order no.

19-4-2009

Herewith DeMaCo Holland bv confirms to have executed the Pressure test according DeMaCo Working 

specification DEN 31

Signature

Kamil Ozhazinedar

Date

080364-01-04- 12 LIN 5 Acc



06 User manuals

Customer :

:

Revision: : 01

No. Documents Rev. Remarks

1. 08

2. 08

3. 03

4. 00

5. 09

6. 02

7. 07

8 00

Name :

:

:

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA** ISO 3834-2 1-1

Date

Order no.

18-2-2009

User Manual Safety Valve

Max Planck Institut für Kernphysik

p080364

Enclosed and mentioned below are the documents to be delivered by DeMaCo Holland BV.

The documents are according the contractuel agreement and the applicable European directives.

User manual Gas vent

User Manual DC 206

None

None

None

User manual VIP

User manual Johnston couplings

User manual Vale box

User manual Phase separator

Signature

Kamil Ozhazinedar

None

Safety guidelines

None

None

None

None
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1. Introduction  

 
Working with cold media implies a number of specific safety risks. The products concerned are basically 
nitrogen, oxygen, argon and helium. By taking into account the characteristics of these products in a 
cold condition, and to realise what effect they have on humans and their environment, the chances of 
an accident can be minimized. The information which follows enables you to identify the dangers and 
shows you how you can protect yourself and others. 
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2. Coldness 

 
The liquids most frequently used in the industry at low temperatures are liquid oxygen, nitrogen, argon 
and helium. Oxygen, nitrogen and argon are liquids from approx. 186°C below zero while helium is 
liquid from 269°C below zero. Exposing the body to products with such a low temperature leads to 
freezing of tissue and so called cold burns. Cold burns can also occur when touching un-insulated 
machines and piping through which these extreme cold products are flowing. 
 
 
2.1 Steps to be taken in case of an accident 

 
1. The frozen tissue must be defrosted as soon as possible. This can be realized by submerging the 

frozen body part in water with a temperature of 40°C until it has regained its original colour. 
2. NOTE: In case clothing is frozen onto the skin, NEVER TRY TO REMOVE THIS CLOTHING! By 

doing that, also the skin below it will be removed. The skin acts as protective layer, even if frozen! 
3. Bandage the burnt part with sterile dressing. 
4. Consult a doctor. 
 
Breathing the extremely cold vapours that can be released with liquid products at low temperatures can 
lead to freezing of the bronchi and the lungs. If one has been exposed to this, a doctor must be 
contacted immediately. 
 
If one has been exposed to cold during a prolonged period of time, hypothermia can occur. In such a 
case the victim must be wrapped in a warm blanket before being transported to a hospital. 
 
Should a splash of a cold product end up in the eye, medical assistance must be called immediately.  
 
 
2.2 Precautions 

 
Many of the problems described above can be prevented by taking the correct precautions such as: 
 
1. Screening off those areas in which work is performed with extremely cold products; and 
2. Wearing protective clothing with which the body is covered to a maximum, wearing leather work 
 gloves and safety glasses. 
 
 
2.3 Influence on materials 

 
Other materials that become extremely cold due to e.g. leaking liquids, can become hard and brittle and 
break, becoming as sharp as glass. Concrete exposed to low temperatures for a prolonged period of 
time can disintegrate and turn to powder. 
Carbon steel becomes brittle at temperatures lower than 20°C below zero, and applications of these 
materials must be avoided in such situations as much as possible. 
Plastics and rubbers become hard and brittle at lower temperatures and break easily. 
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2.4 Liquefaction of air 
 
Air becomes liquid at 193°C below zero. Liquid air can occur around non-insulated machines and piping 
with a temperature lower than 193°C below zero. The surrounding air can condense on the cold 
material. The liquid air flows off the piping as if it were water and can for example come into contact 
with persons. 
 
 
2.5 Vapour clouds 

 
During leakage or blow off of an installation in the case of overpressure, vapour clouds can occur. In 
these clouds the water is freezing and ice patches can occur on the floor. Also the view is obscured. 
Entering these clouds can result in danger of suffocation (see next chapter). 
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3. Suffocation 

 
Suffocation can be described as the loss of life due to lack of oxygen. Normal air consists for 21% of 
oxygen. For a safe living environment, the oxygen percentage in the ambient air must lie between 
19,5% and 22% . 
 
The danger in working with gasses lies in the fact that most gasses are: 
� invisible; 
� odourless; 
� tasteless, and  
� not tangible.  
 
Therefore they can not be detected by our senses. Nitrogen, argon and helium are so called inert 
gasses, i.e. they do not chemically react and therefore do not support oxidation. For that reason they 
are used for flushing vessels and piping, for high-tech welding and leakage detection. These situations 
can occur in which piping, vessels etc. are filled with these gasses while they can not be detected. 
 
Machines in which gasses or liquids under pressure are processed are fitted with an overpressure 
safety. Via this overpressure safety gasses can be blown off in the environment as a result of which 
situations can occur in which: 
� the oxygen concentration no longer meets the norm, and 
� during evaporation of liquid argon, nitrogen or helium one part liquid will form about 800 parts of 

gas. When one of these liquids evaporates in a particular space, then the oxygen concentration can 
drop to a level whereby a life threatening situation will exist. 

 
 
3.1 Steps to be taken in case of an accident 

 
If you see someone collapse, do not try to rescue this person, but leave the area or room as soon as 
possible and alert someone in possession of a breathing apparatus. Many suffocation accidents have 
two victims; the person that has collapsed and the one who has assisted the victim. 
 
 
3.2 Preventive measures 

 
1. Ensure there is proper ventilation in all spaces where gas or liquid argon, nitrogen or helium is 
 used. 
2. Connect any blow off valves to piping that leads to the outside air. Ensure that this blow off point is 

sufficiently far away from the inlet point of the ventilation system. 
3. In case of doubt, fit oxygen sensors that measure the oxygen in the environment and raise an alarm 

in case of danger. 
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�

4. Fire hazard  

 
Oxygen is necessary for combustion. The higher the oxygen concentration, the lower the energy 
necessary to realise ignition. The warmth of the discharge sparks of static electric energy, or rapid 
compression of oxygen gas can be sufficient to start a fire. 
 
Air can condensate against very cold surfaces. At this point, extremely high concentrations of liquid 
oxygen occur. When working on these cold surfaces of for example liquid nitrogen or helium piping the 
same safety guidelines must be used as with oxygen. Therefore, when oxygen is released, there is a 
high fire hazard. 
 
 
4.1 Precautions  
 
1. Fuel, an ignition source and oxygen are required for a fire. In case of uncontrolled release of 

oxygen one can only control the ignition source. Consider e.g. sparks caused by static electricity 
generated by clothing and sparks generated by electrical equipment such as switches and phones. 

2. Ensure there is maximum ventilation. 
3. Keep the working environment free from combustible materials as far as is practically feasible. 
4. Let the oxygen vent from your clothing for a period of about 15 minutes when you have worked on 

locations where high concentrations  of oxygen might have been present. 
5. Valves in oxygen systems must be opened slowly to ensure the pressure increases slowly. 
6. Ensure that all parts are degreased to ensure trouble free use in oxygen. 
7. NEVER apply non-approved grease in oxygen environment. 
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5. Disassembling piping and fittings  

 
The above-described risks, and the measures to be taken in that respect, are also important when 
working on cryogen systems where piping sections or fittings have to be disassembled. 
 
1. Personal protection means, such as gloves, safety glasses and safety shoes must always be worn. 
 
2. Ensure when disassembling that the system is not pressurized and bear in mind that cold liquids 

and gasses can escape. Before starting the disassembly, the product supply must be shut off. 
Usually this will be done by closing the valve to the storage tank. This valve must be locked in such 
a way that it can not be opened by unauthorised persons during the disassembling. 

 
3. Piping can be under pressure as a result of the still existing system pressure, or by build up of 

pressure due to evaporation of the medium. The pressure that is created because the liquid 
evaporates due to heat ingress, can rise considerably. After closing the supply, the piping will have 
to be depressurized. 
This can be done in various ways: 
a. When a valve is fitted on the end of the piping which is directly venting to the ambient air, it can 

be opened carefully. 
b. When the pressure in the pipeline system has been released by bleeding the system to the 

outside air through a valve, the section to be removed must be closed off at both ends with 
seals. Because there is always a safety valve located between two seals in the pipeline system, 
this is carefully unscrewed and removed. As a result the pipeline section will remain 
unpressurized. In couplings where clamps are used, caution must always be exercised 
because some gas under pressure can be present in the coupling itself. In couplings where 
flanges are used, the bolts can be loosened slightly so that the gas can escape. 
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�

ANNEX 1 of “Safety guidelines for working with cold media” 
 
Safety Guidelines DeMaCo Holland BV Cryogenic Equipment 
 
 DANGER WARNING 

 Cryogenic equipment contains fluids at low 
temperatures. 
Touching cold parts leads to severe burns. 

Don’t expose any part of the body to cold 
parts and keep a safe distance. 
Use safety glasses, protective gloves and 
protective clothing. 

 Liquified gasses are colourless and 
odourless. 
Leaking gasses may result in reduction of 
oxygen level. This causes rapid suffocation. 

Make sure there is enough natural or 
mechanical ventilation. 
In contained areas use oxygen level 
monitoring. 
Use independent breathing devices. 
 

 High pressure may be present in the system. 
Due to evaporation of liquid during heat up 
pressure may rise quickly. This leads to cold 
gas releasing through pressure safety 
devices. Breathing cold gas may lead to 
frostbite of mouth and lungs. 

Before opening the installation make sure 
no pressure is present. 
Never prevent the release of gas by the 
pressure relief valves. 
Keep a safe distance. 
Use safety glasses, protective gloves and 
protective clothing. 
Prevent breathing cold gas. 
 

 Oxygen and hydrogen are high explosive 
gasses. 
Take proper precautions when working with 
oxygen and hydrogen systems. 
Make sure the ATEX guidelines are followed. 
 

Keep a safe distance. 
Don’t use open fire or other ignition 
sources. 

 Liquid air may condensate on cold areas. 
This will flow or drip like water. Touching this 
fluid leads to severe burns. 

Don’t expose any part of the body to cold 
parts and keep a safe distance. 
Use safety glasses, protective gloves and 
protective clothing. 
 

 Where air condensates on cold areas liquid 
oxygen may form. This causes a high risk for 
fire or explosion. 

Keep a safe distance. 
Don’t use open fire or other ignition 
sources. 
 

 



�
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• Periodically check the pipes for signs of damage or leakage. Cold spots are usually a clear 

indication that something may be damaged or leaking. 
• Periodically check the proper operation of the pressure relief valves. 
• Make sure the pipes and other hardware of the installation are properly protected against 

collision by foreign objects, as this may damage the hardware resulting in leakage of cryogenic 
liquid. 

 
 
Conditions for use of standard DeMaCo Vacuum insulated equipment. 
 
When the equipment is used outside of these conditions please contact DeMaCo. The following figures 
are based on a distance between supports of max. 3 m: 
 
Conditions of our standard design: 
• Ambient temperature -20°C to +38°C. 
• Windload Windforce 10 continuous. 
• Snow and ice load Not relevant. 
• Earthquake Seismic Zone 0 acc. to UBC. 
• Max. allowable load at interface (support at interface) 

o Max. force in any direction at interface 100 N, and 
o Max. moment at interface 10 Nm. 

• Amount of thermal cycles 1000 cycli according to EJMA. 
 
Remarks: 
• When connecting vibrating equipment to the Vacuum Insulated Pipe we advise to use a hose or 

bellows to prevent damage of the pipe. 
• We advise to use a design pressure equal to or higher than the design pressure of the supply 

system, to prevent unsafe or unwanted conditions, such as relief of the supply system through the 
pressure safety valves of the application. 

• We advise to use exhaust pipes to reroute blow off or exhaust of devices such as phase 
separators, gas vents and pressure relief valves to a safe place, away from people. 

• Our Vacuum Insulated Equipment is made with a stainless steel jacket suitable for a normal to 
harsh environment. When using the equipment in a very corrosive environment (seawater or 
aggressive cleaning agents) please contact DeMaCo for a suitable solution. 

• Our standard equipment is designed for all cryogenic fluids. Please inform DeMaCo when the 
equipment is meant for flammable, explosive or poisonous fluids. Special care must be taken during 
design and production of safety features in this case. 

• If liquid Hammer occurs please contact DeMaCo for a proper solution. 
 
 
�

 

�

 
 
 
 



SPECIAL MACHINERY – CRYOGENICS – VACUUM TECHNOLOGY - ENGINEERING - ISO 9001 / VCA** 
 

 

 

 

June, 2008, rev 07 / ML&RvdP, pag. 1-8  

 DeMaCo Holland bv T +31 (0)226 33 21 00 

Quotations, transactions and supplies are based on the general Orgalime-conditions Oester 2 F +31 (0)226 33 21 11 
of supply for mechanic, electric and related products of October 1992. Postbus 4 E info@DeMaCo.nl 
Registration number at the Chamber of Commerce: 37079728. NL 1723 ZG Noord-Scharwoude www.DeMaCo.nl 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 
 
 
 

 
Vacuum Insulated Pipelines 
VIP PN16 and PN40 

 
 



 

 
 Jan, 2008, Rev 07 / ML, pag. 2-8 

 
i Readers guide................................................................................................................................... 3 
ii. Safety and health of the operator ..................................................................................................... 4 
1 Introduction ....................................................................................................................................... 5 
1.1 Explaining the function and operation ................................................................................................. 5 
1.2 Purpose of use and circumstances ..................................................................................................... 6 
2 Assembly instruction ......................................................................................................................... 6 
2.1 Receipt ................................................................................................................................................ 6 
2.2 Installation ........................................................................................................................................... 6 
2.3 Testing ................................................................................................................................................. 7 
2.4 Disassembly ........................................................................................................................................ 7 
3 Storage of the vacuum insulated pipelines....................................................................................... 8 
4 Maintenance and use ....................................................................................................................... 8 

 

 



 

 
 Jan, 2008, Rev 07 / ML, pag. 3-8 

i Readers guide 

 

The different aspects of the users’ instruction of the application are explained in detail in this 

description. Points of interest are marked as follows throughout the instructions. 

 

 

 

Offers suggestions and/or advice to the operator to perform specific tasks easier 

 

 

 

 

Makes the operator aware of possible problems 

 

 

 

 

Indicates damage to the application or immediate adjoining equipment if the 

operator does not carry the procedures out cautiously 

 

 

 

Warns the operator of the possibility of injury when the procedures are not 

followed carefully 

 

 

 

Possible life threatening danger for the operator 

 

 

 

 

Under the operator DeMaCo Holland bv understands:  

The person operating the machine supplied by DeMaCo Holland bv 

 

 

The operator is responsible for the safety of an eventual assistant. The operator 

must ensure that no dangerous situation could arise for the assistant 

 

 Tip 

 Take note 

 Caution 

 Warning 

 Life 

threatening 

Danger 

 Warning 
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 ii. Safety and health of the operator 

  

These instructions should be read by the operator as soon as possible to enable 

him to become familiar with the use of the system 

 

 

Because of a possibility of injury to the operator, the hazards that could appear with the use of 

cryogenic media are specifically referred to. The sticker depicted below is applied on the DeMaCo 

Holland bv equipment where the operator could possibly come into contact with cryogenic media. This 

warns the operator of the danger of freezing and it indicates the necessity to wear safety glasses and 

gloves with wrist protection.  

 

 

 
 

Figure 1: Safety sticker 

 

 

This manual must at least be available at the supervisor of the department for inspection. Furthermore 

we recommend the copying of these instructions and to store it in covers or bound in book-form at the 

work location with the installation. 

 

Furthermore we recommend that you carefully read the DeMaCo safety instructions “Safety directives 

for working with cold media”. In this instruction, detailed information is given on working with cryogenic 

liquids. If you require multiple copies of these instructions in order to create a safe working area for the 

operator(s), you can request more copies from DeMaCo Holland bv. 

 

 Take note 
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 1 Introduction 

 

Inside Holland users of pressure equipment must perform an examination before 

bringing into use, dutch term; “Keuring Voor Ingebruikname” (KVI), the user must select 

which equipment must have this examination. The rules are according the dutch 

“Waren Wet Besluit Drukapparatuur” (WWBD).   

  

 1.1 Explaining the function and operation 

 

These assembly instructions apply to vacuum insulated pipelines. Before you start with the installation, use 

and maintenance, you should read these instructions carefully. 

Vacuum insulated pipelines are compounded from pipeline sections that are pre-manufactured, vacuum-

packed and tested. Every section is provided with a static vacuum which is equipped with a chemical getter 

system to increase the standing time of the vacuum and 25 layers of glass and aluminium foil to keep heat 

radiation on the process tube as low as possible. Every section is also equipped with a pump valve. This 

valve has 2 functions, access as vacuum pump and as safety valve for the vacuum mantle. The pump 

valve is normally situated in the centre of a section and must remain reachable for eventual re-vacuuming. 

 

The sections are pre-manufactured and mutually connected using Johnston-links, Welded links or Foam-

links. Johnston-links require no welding activities during the installation of the pipeline work. Welding links 

on the other hand have to be welded and vacuumed during the installation of the pipeline work. 

Foam-links must only be welded and equipped with conventional isolation. 

 

A vacuum insulated pipeline consists of a double-walled tube whereby the process medium runs through 

the inner tube. The outer mantle is necessary to create a vacuum isolation and to ward of external 

pressures. The thermal crimping as a result of the cryogenic process medium is absorbed by built-in 

compensators. This results in thermal contraction only as a result of environmental temperature changes. 

The outer mantle has very limited contact with the process tube so that standard support systems can be 

used. Here, only the thermal contraction of the outer mantle should be considered. Thermal contraction of 

the process tube is completely absorbed by the compensators built into the process tube.  

 

Support by means of welding is normally not possible to the vacuum insulated 

pipelines because leakages could then originate in the vacuum mantle. Welding for 

support systems or compounds for isolation mantles for conventional insulated 

pipelines can only be done on a special double equipped vacuum mantle. 

 

Type and positions of support systems have to be determined from the standards and rules applicable to 

the location of use. Normal applicable support distances are: 

• DN10 - DN25 2m 

• 1” 2.5m 

• 1.5” – 2.5” 3m 

• 3” and 4” 3.5m 

• 6” 4.5m 

• 8” 6m 

For distances between a support and a curve, valve, link or other components, a maximum of 1m must be 

used. Bends should be prevented on links between different sections. 

 

 NOTE 

 Warning 
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 1.2 Purpose of use and circumstances 

 

Vacuum insulated pipelines are suitable for cryogenic gasses from -269°C to 80°C. 

PN16 vacuum insulated pipelines are suitable for maximum 16 bar (g). 

PN40 vacuum insulated pipelines are suitable for maximum 40 bar (g). 

Vacuum insulated pipelines are according the PED (97/23/EC). 

Expected lifespan depends on the number of cold/warm cycles of the compensators that are usually 1000. 

 
 2 Assembly instruction 

  

 2.1 Receipt 

 

Be careful with the unpacking of vacuum insulated pipelines and be on the lookout for visible damage. 

Visible damage should be reported to DeMaCo Holland bv or a DeMaCo representative. 

Check the pipeline sections based on the isometric drawing. The project number, pipeline and the section 

number are engraved by DeMaCo Holland bv on every section at the pump valve. The engraved section 

numbers on the pipelines correspond with the section numbers on the isometric drawing. The pipeline and 

the section numbers can be read through the packaging. Only remove the packaging at the time of the 

definite assembly. Hereby dirt and moisture is prevented to enter the pipelines which could disrupt a correct 

assemblage. 

Check if the pumps valve plugs are still present to be sure that the vacuum is still present. 

In case of multiple pipelines, we recommend that you first sort the sections per pipeline number before 

starting with the assemblage. 

If the installation activities are not performed immediately and the sections have to be stored, this has to 

take place in a safe manner to prevent damage. 

 

 2.2 Installation 

 

Depending on the pipeline, a starting point can be selected for the assembly. 

This does not have to be with section number 1. 

Follow the steps below: 

1. Install the first supports for the first sections.  

2. Then place the first two selected sections loosely in the supports and remove the safety lids. 

Use safe lifting equipment if the weight of the section requires this to guarantee personal safety 

and to prevent damage of the pipelines. 

3. Repeat the above steps until the entire pipeline is positioned.  

4. Minor outline deviations may still be adjusted by changing the support. 

5. Implement limited height variances to prevent gas blockages. 

6. Use a slope of 1% so that gas bubbles can only escape in the flow direction. 

7. When the pipeline is completely positioned according to above directives the supports can be 

fixed. 

8. Finally, connect the pipeline to the tank and the users’ end point. 

 

For the assembly of specific links, refer to the manual of this specific link, i.e.: 

• Johnston-links 

• Welding links 

• Foam-links 
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Check that a safety valve is installed between every two closures before the liquid medium is pumped into 

the pipeline. Closed in cryogenic fluids that warm up can create very high pressures, pressures above the 

allowable pressure of the pipeline. This can result in cracking of the pipeline. 

 

A safety valve can blow of cold medium, this can result in danger for freezing.  

This flow of cold gas may not be pointed on the VIP-jacket, because this can lead to condensation and ice 

on the jacket. Pump valves or Johnston couplings (that contain soft seals) that are placed in the jacket can 

get cold and they can leak because of this cold temperatures, this results in bad isolation values. 

 

 

 

 

Every section is vacuum packed in the factory. 

Welding to the outer mantle of a section will result in the loss of the vacuum. 

 

 

 2.3 Testing 

 

When you are convinced that you have assembled the entire pipeline correctly, the pipeline can be tested.  

The following tests can be performed: 

1. Pressure test: 

a. Perform this with a gaseous medium at room temperature at a maximum of 1.43 times the 

design pressure. 

b. Keep the pipeline system under pressure for at least 30 minutes. 

c. Check the pipeline system for leakages. 

2. Cold test: 

a. Open the valves on the user end which is the furthest removed from the stock tank and 

wait until liquid comes out before the valve can be closed. 

b. Repeat this step with all present valves so that the entire system is cooled. 

c. Check the vacuum insulated pipeline visually for condensation and ice. Under specific 

environmental conditions, condensation formation is possible on links, valves and other 

less properly insulated parts. 

3. Functional test: 

a. Check if all present components are functioning properly. 

 

When all of the above-mentioned tests have been performed with success the vacuum insulated pipeline 

system is suitable for use. When defects are established these have to be fixed followed by a repetition of 

the above tests or they have to be reported to DeMaCo Holland bv or DeMaCo representative. 
 2.4 Disassembly 

 

If a vacuum insulated pipeline system has to be dismantled it is advisable to operate in the opposite 

sequence as the installation. 

 

 

 

 Warning 

 Careful 

 Careful 
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 Before links can be dismantled, the pipeline has to be discharged of the internal pressure by closing the 

valves at the tank and opening the release valves. 

 

The pipelines should also be warmed up to room temperature. This heating takes place unforced and 

under normal circumstances 20 hours. This heating process can be accelerated by purging the process 

pipeline with gas at room temperature. 

  

 3 Storage of the vacuum insulated pipelines 

Storage of the vacuum insulated pipelines should be dry and in packaging. Make sure that no water and 

pollution can enter the pipelines. The minimum storage temperature of the pipelines is 18°C.If it is stored at 

lower temperatures the process pipeline has to be blown with dry gas before use, so that no water or water 

condensation is present in the process pipeline with commencement of use. Special moisture free 

packaging is also usable for this. 

 

 

 

Ensure that the packaging and protection of the ends of the pipeline sections remain undamaged during 

transport and storage. 

 

 4 Maintenance and use 

The maintenance of a vacuum insulated pipeline is subject to periodical visual inspection, once per month. 

Ice formation on the outer mantle or on the flanges of the links, can indicate: 

 

- A reduction of the vacuum level in the vacuum space. This occurs with normal conditions after some 

years. With the reduction of the vacuum level the isolation value also decreases. Ice will thus possibly 

become visible. By vacuuming the pipeline again, the isolation is recovered. DeMaCo Holland bv has all 

the equipment and knowledge to perform this after vacuuming. 

For the proper implementation of the after vacuuming the pipeline should be empty and be brought to room 

temperature at least. 

 

- Damage to the O-ring in the Johnston-link. We recommend replacement of the O-ring when visible 

damage has developed. Remove the O-ring and clean the O-ring groove cautiously. 

When an O-ring has to be replaced, the link must always be heated to room temperature/area temperature.  

 

To temporarily prevent condensation of ice before after vacuuming can be performed, conventional foam 

isolation can be used to decrease or prevent condensation drops. 

 

Vacuum insulated pipelines can be classified as pressure equipment and can thus fall under local 

legislation and regulation. The applicable regulations have to be followed. 

 Careful 
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 i. Structure of the manual / clarification 

 

The various aspects of this manual are clearly listed here. Points of attention are marked throughout the entire 

manual in the following way (the interpretation is also given):  

 

 

 

Offers suggestions/advice to the operator in order to perform certain tasks more easily. 

 
 

 
 

Points out possible problems to the operator. 

 
 

 
 
 

Indicates damage to the equipment or directly linked equipment when the operator 

does not carefully adhere to the procedures. 

 
 
 
 

Warns the operator of possible injuries if the procedures are not adhered to properly. 

 
 

 
 
 

The life of the operator is directly threatened. 

 
 

 
 
 

DeMaCo Holland bv considers the operator to be:  

the one who operates the machine or equipment supplied by DeMaCo Holland bv. 
 
 

 
 

 

The operator is responsible for the safety of any assisting employee. The operator must ensure, before starting 

the machine or installation, that no dangerous situation can occur for the assisting employee. 

 HINT 

 NOTE 

 Careful 

 WARNING 

 PERIL TO LIFE 

 WARNING 
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 ii. Safety and health concerns 

 

 

This user manual must be read by the operator as soon as possible in order for him to 

become familiar with the operation of this equipment. 

 

 

From the point of view of injuries to the operator, specific attention is given to the dangers that can occur when 

using liquid nitrogen. On DeMaCo Holland bv equipment, where the operator may come into contact with liquid 

nitrogen, you can find the label as shown below. It warns the operator of the presence of coldness and it is 

indicated that safety glasses and gloves with wrist protection should be worn. 

 
 

 
 
 
 

Figure 1; Safety label on DeMaCo Holland bv products 

 

 

This user manual should at least be available for consultation at the head of the department. We recommend 

that a copy be made of this manual inserted in plastic folders, or bound, and put on view at location with the 

equipment. 

 

 NOTE 
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 1. General remark 

 

Assembly instructions for vacuum-insulated pipes, which are connected by means of a male-female (Johnston) 

coupling. Before you begin assembly, first read these instructions and refer to the enclosed drawing number 

09408.C.2. 

 

 

 2. Assembly instructions 

 

Check the pipe sections by means of the isometric drawing. On each section next to the pump valve there is an order 

number engraved by DeMaCo Holland bv. There is also a section number which corresponds to the sections numbers 

on the isometric drawing. For checking the sections do not remove the packing, as this might cause dirt to enter the 

pipe, resulting in the possible contamination of the pipe assembly. In case of multiple lines, sort out the sections per 

line number. 

 

Decide at which point you like to start the assembly. This does not have to be at section number one. Mount two 

sections on their supports in such a way that both ends of the inner tube are separated with an inter space of about 

600 mm. 

 

 

 

The male Johnston coupling is provided with a protective cover on the metal seal. This protective cover will protect 

the metal seal on the front of the coupling. Remove this cover just before you connect the male to the female 

connector. This to prevent damage to the metal seal. 

Damaging the metal seal may result in malfunction of the Johnston coupling. 

 

Remove the packing from the male and female coupling. Watch out for pollution on, and damage to the ends. In a 

heavily polluted work area use, for example, a tent to screen the area. Normally the male part of the coupling is by 

horizontal lines in the flow direction. In vertical lines the male is above the female, irrespective of the flow 

direction. 

 

Check the flanges and sealing area. Clean the couplings, especially the O-ring groove, and the metal seal area, with 

a dry and clean cloth.  

 

Grease the O-rings lightly with a vacuum grease with silicone. For lines suitable for oxygen, use only grease which is 

appropriate for this application, by example Fomblin grease. 

Place both O-rings. The small O-ring has to be placed in the second groove from the metal seal ring. See drawing 

09408.C.2. 

 

Insert the male into the female. The first part runs smoothly into the female, up until the metal seal of the male 

reaches the sealing bush of the female. Check the position of the O-ring in the flange of the male and push the two 

parts, for the last 20 mm together. Considerable force may be required to move the male into the female. Mount, 

when the flanges are together, the KF 50 clamp or bolts, rings and nuts. In case you use grease on the nuts make 

sure it is the correct type of grease in the case of an O2 line. The maximum tightening moment of the KF50 clamp is 

2,8 Nm. 

 

 Careful 
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Install the remaining VIP-line spools. When you are convinced that the line is installed correctly, you may pressurise 

the line with gas on room temperature.  

 

 

 

Make sure that a safety-relief valve is installed between two shut-off valves. 

 

Check the coupling with a liquid leak detector. Bubble forming on the flanges shows a gas leak. If there is one at the 

coupling, tighten the clamp or the bolts and nuts. Be careful not to exceed the maximum torque on the clamp. 

Check the coupling again on leakage after a tightening action. 

 

If the leak is still there, release the pressure of the VIP-line and open the coupling. Check and clean the O-ring and 

groove. If necessary use a new O-ring. It is important to apply grease to the O-ring. 

 

 

 

Each section is pre-vacuumed at our factory. Welding at the outer pipe of the section (jacket) will result in the loss 

of the vacuum. This due to the fact that the hot metal will be sucked into the vacuum space.  

 

 

 3. Storage of the vacuum-insulated pipes 

 

Store the pipes dry and packed. Prevent water and other pollutants from entering the pipes. Minimum storage 

temperature is 18 °C.  

 

 

 

Be careful that the protection cover, on the end of the male Johnston Coupling, remains undamaged during 

handling and storage.  

 

 

 4. Maintenance 

 

The maintenance of the vacuum-insulated pipes requires only a periodical visual control. Ice build-up on the outer 

pipe and/or flanges of the coupling may  be the result of the following matters: 

 

- The vacuum level in the vacuum space is reduced. This normally occurs within a time span of several years. 

Consequently, the insulation value is also reduced. By simply re-vacuuming the vacuum space, the correct insulation 

capacity can be re-obtained. Before you pump the pipes to a correct vacuum level, the pipes must be warmed up to 

at least the surrounding temperature. Preferably up to a higher temperature.  

 

- The O-ring of the coupling is damaged. We advise you to replace the O-ring when any damage to the O-ring can be 

seen. Remove the damaged O-ring and clean the O-ring grooves.  

You always have to warm up the couplings after ice building to ensure an adequate sealing of the O-ring. 

 

 

 

 WARNING 

 Careful 

 Careful 
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 5. 09408.C.2. 
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ii Readers guide 

 

The different aspects of the users’ instruction of the application are explained in detail in this description. Points of 

interest are marked as follows throughout the instructions. 

 

 

 

Offers suggestions and/or advice to the operator to perform specific tasks easier 

 

 

 

 

Makes the operator aware of possible problems 

 

 

 

 

 

Indicates damage to the application or immediate adjoining equipment if the operator does 

not carry the procedures out cautiously. 

 

 

 

 

Warns the operator of the possibility of injury when the procedures are not followed 

carefully. 

 

 

 

 

Possible life threatening danger for the operator. 

 

 

 

 

 

Under the operator DeMaCo Holland BV understands:  

The person operating the machine supplied by DeMaCo Holland BV 

 

 

 

The operator is responsible for the safety of everything and everyone. The operator must ensure that no dangerous 

situation can arise for everything and everyone. 

 

 Tip 

 Take note 

 Caution 

 Warning 

 Life threatening 

Danger 

 Warning 
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iii. Safety and health of the operator 

  

These instructions must be read and understood by the operator before operating the 

equipment.  This to make sure he is become familiar with the use of the system, before 

operating. 

 

 

Because of a possibility of injury to the operator, the hazards that could appear with the use of cryogenic media are 

specifically referred to. The sticker depicted below is applied on the DeMaCo Holland BV equipment where the 

operator could possibly come into contact with cryogenic media. This warns the operator of the danger of freezing 

and it indicates the necessity to wear safety glasses and gloves with wrist protection.  

 

 

 
 

Figure 1: Safety sticker 

 

 

This manual must at least be available at the supervisor of the department for inspection. Furthermore we 

recommend the copying of these instructions and to store it in covers or bound in book-form at the work location 

with the installation. 

 

 

 

 

 

Before operating cryogenic equipment. Carefully read the DeMaCo-safety instructions “Safety directives for 

working with cold media”. In this instruction, detailed information is given on working with cryogenic liquids. If you 

require multiple copies of these instructions in order to create a safe working area for the operator(s), you can 

request more copies from DeMaCo Holland BV. 

 

 Warning 

 Warning 
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1 Content of operating instructions 

 

1.1 General 

 

1.1.1   Introduction 

 

 

 

Inside the country of use the pressure equipment must perform an examination before bringing into use. In Holland; 

“Keuring Voor Ingebruikname” (KVI), the user must select which equipment must have this examination. The rules 

are according the dutch “Waren Wet Besluit Drukapparatuur” (WWBD). 

 

1.1.2   Information on the data plates 

 NOTE 
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1.1.3   Information in operating instructions 

 

 

 

 

General design information: 

• This pressure equipment is designed according AD2000 design code. 

• Used joint coefficient is 1 

• Lifetime 1000 warm/cold/warm cycles 

• Technical documents, drawings and diagrams can be found in the data books 

• Do not use the pressure equipment above or under the limits stated on the data plates 

• The valve box is for indoor use only 

• The valve box is according the order confirmation of DeMaCo Holland bv 

 

Gerda is an international collaboration with the aim to reveal the nature of neutrinos by studying the radioactive 

decay of 76Ge nuclei. Since this decay is extremely rare, shielding against external radioactivity is of paramount 

importance. For this reason Gerda is constructed underground at the Laboratori Nazionali del Gran Sasso (LNGS) 

in Assergi, Italy. In the experiment, germanium diodes made out of isotopically enriched material are operated in 

liquid argon (LAr). The Max-Planck-Institut fur Kernphysik (MPI) is responsible for the cryogenic vessel for LAr and 

its infrastructure. The liquid serves as coolant for the diodes as well as shielding material against external radiation 

from the surrounding rock and the cryostat material. The shielding is completed by a 3 m thick layer of water 

outside the cryostat. Radioactive contaminations in the LAr are mainly due to small admixtures of 222Rn. Radon 

can be removed from the cryogenic liquid very effectively with a procedure developed at the MPI. After the removal 

special care has to be undertaken to avoid new contaminations from radon present in the atmosphere or from 

emanation of radon from construction materials or diffusion of radon through gaskets. Hence metal seals 

against atmosphere will be used. 

 

Scope of DeMaCo: 

The DeMaCo system is according the P&ID (dwg. 42399.C.1). The LN2 and LAR comes from the storage tanks 

and flows through the lines and valve box to the cryostat. In this process the LN2 has also a function to sub cool 

the LAR. The quality (liquid / gas combination) of the LAR is adjusted by the lower temperature of the LN2. 

 

Situation on site:   

Nearby the cryostat are two storage tanks. One tank is filled with LN2 and the other is filled with LAR.  From those 

tanks a flexible triaxial transfer line leads to the GERDA valve box. The valve box contains valves, a phase 

separator/subcooler vessel, filters and all the interfaces to the process. From the valve box a flexible triaxial 

transfer line leads to the cryostat of the GERDA experiment. 

 

 

 Take note 
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1.2 Transportation and erection or installation (mounting) 

 

 

 

 

 

DeMaCo Holland bv installed the GERDA valve box and transfer lines at LNGS (Laboratory Nazionali del Gran 

Sasso) in Assergi, Italy. In case of transport contact DeMaCo Holland bv for detailed instructions. 

 

 
1.3 Putting into service 

 

Description according the P&ID: 

• At the LN2 and LAR storage tanks are normally closed valves welded. The system is according drawing 

47153.C.3.  This system is there in case of emergency. When the pressure after these valves drops (for 

example when a line brakes) the valves will close and the LN2 and LAR in the storage tanks will not flow out 

and will cause no further danger. 

• When the process will be started these valves must be opened with compressed air, because there is no 

pressure to keep the valves open. When the process is working the small valves for the compressed air must 

be closed and the pressure in the LN2 line will keep the valves open. 

• The system contains several safety valves. These valves must have maintenance according the specifications 

of the manufacturer. See data book. 

• In the system are two keep cold devices.  These devices will release gas from the lines and will make sure that 

there is liquid in the lines. The exhausts from the keep cold devices must be at a 

place so that the cold nitrogen gas can not give a dangerous situation for people. 

If necessary extend these exhaust lines to a safe location. 

• The system contains a phase separator. For information about this component see the manual of the phase 

separator. 

• Inside the phase separator is a filter. This filter is a component which is designed and delivered by MPI. 

DeMaCo only installed this filter. When maintenance of this filter is needed the phase separator must be cut 

open.  Contact DeMaCo when this is needed. 

• The valves in the valve box, except the phase separator valves and safety valves, are delivered by MPI. 

Maintenance is according the manual of these valves. 

• The valve box contains Johnston Couplings. See the manual for these couplings. The Johnston Couplings in 

the LAR lines have ConFlat flanges. These flanges have copper gaskets. When the Johnston Couplings with 

ConFlat flanges must be dismounted be careful with the cutting edges. Do not scratch or damage these edges. 

• At the LAR outlet side of the valve box is a 3” Johnston Coupling. At the nose of the male coupling are two 

Teflon  filters. One filter can be replaced by only dismounting the 3” Johnston Coupling. The second filter is 

inside the nose of the male coupling. When this filter must be replaced the nose must be cut open. Contact 

DeMaCo when this is needed. 

• At the outlet side of the valve box are two LN2 flexible lines. These lines have DN10 Nut Johnston Couplings. 

The couplings can, when warm, be dismounted by unscrewing the brass nuts. After that the male coupling can 

be pulled out of the female. Use some vacuum grease on the o-rings to put the male back again. 

 

 

 

 Take note 

 Warning 



 

 

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General ISO 9001 PED H/H1 
Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 ISO 3834-2 VCA **  Page 8 - 9 

1.4 Use/Operation 

 

 

 

 

 

DeMaCo has delivered the transferlines and valve box according specifications mentioned above. The control of 

the valves in the valvebox is determined by the customer. Incorrect control of valves may lead to undesired 

functioning of the system. The components which are supplied by the customer are only fitted in by DeMaCo and 

is not the responsibility of DeMaCo. 

 

 

 

 

 

Use calibration and testing tools to make sure that the instruments in the system are working correctly. 

 

 

 

 

The operator is responsible for the safety of an eventual assistant. The operator must ensure that no dangerous 

situation could arise for the assistant. 

 
 

 Caution 

 Caution 

 Warning 
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1.5 Maintenance and inspection 

 

It is advised to regularly check the transfer lines and valve box: 

 

• The outer jacket of the transfer lines and valve box must be free of condensation and must be at room 

temperature. When the outer jacket is not free of condensation, it may indicate a high degree of humidity (over 

85 %) in the building. When you have checked this, and the humidity is lower, then it could mean that the 

insulation vacuum is reduced. 

• Check the connections of the fittings at the valve box for ice deposits. No ice deposits must be visible. 

• The insulation vacuum can be deteriorated in the course of time in a static vacuum situation. The equipment 

can in this case be re-evacuated. 

• There can be a leak in the vacuum jacket, contact DeMaCo Holland bv. 

• There can be a leak in the process line, check the process conditions and contact DeMaCo Holland bv. When 

the situation gets worse it could be wise to shut down the process until the problem is located and solved. 

• For taking the system into service make sure that the whole system is at ambient temperature 

 

 

 

Welding to the outer jacket of a vacuum valve box or transferline section will result in the loss of the vacuum. As a result 

of the vacuum the weld will be sucked in and a hole will originate in the outer jacket. 

 

 
 
1.6 Documentation 

 

Technical documents, drawings and diagrams can be found in the data books 

 

 Careful 
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 i Structure of the manual / clarification 

 

The various aspects of this manual are clearly listed here. Points of attention are marked throughout the entire 

manual in the following way (the interpretation is also given):  

 

 

 

Offers suggestions/advice to the operator in order to perform certain tasks more 

easily. 

 
 
 
 

Points out possible problems to the operator. 

 
 

 
 
 

Indicates damage to the phase separator or directly linked equipment when the 

operator does not carefully adhere to the procedures. 

 
 
 
 

Warns the operator of possible injuries if the procedures are not adhered to properly. 

 
 

 
 
 

The life of the operator is directly threatened. 

 
 

 
 
 

DeMaCo Holland bv considers the operator to be:  

The one who operates the machine or equipment supplied by DeMaCo Holland b.v. 

 
 

 
 

 

The operator is responsible for the safety of any assisting employee. The operator must ensure, before starting 

the machine or installation, that no dangerous situation can occur for the assisting employee. 

 HINT 

 NOTE 

 Careful 

 WARNING 

 PERIL TO LIFE 

 WARNING 
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 ii. Safety and health concerns 

 

 

This user manual must be read by the operator as soon as possible in order for him to 

become familiar with the operation of this equipment. 

 

 

From the point of view of injuries to the operator, specific attention is given to the dangers that can occur 

when using liquid nitrogen. On DeMaCo Holland bv equipment, where the operator may come into contact with 

liquid nitrogen, you can find the label as shown below. It warns the operator of the presence of coldness and it 

is indicated that safety glasses and gloves with wrist protection should be worn. 

 
 

 
 
 
 

Figure 1; Safety label on DeMaCo Holland bv products 

 

 

This user manual should at least be available for consultation at the head of the department. We recommend 

that a copy be made of this manual inserted in plastic folders, or bound, and put on view at location with the 

equipment. 

 

 NOTE 
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 1 Installation of a phase separator 

 

  

 

 Inside Holland users of pressure equipment must perform an examination before bringing into use, dutch 

term; “Keuring Voor Ingebruikname” (KVI), the user must select which equipment must have this 

examination. The rules are according the dutch “Waren Wet Besluit Drukapparatuur” (WWBD).   

 

 During the installation of a phase separator, all required connections must be fitted by DeMaCo Holland bv 

personnel. All supply and discharge VIP piping is connected. The power supply for the level controller and 

the compressed air for the electrical/pneumatical filling and exhaust valve is connected. 

 

 Filling of a phase separator is assumed to be done from a storage tank already filled with liquid nitrogen.  

 

 

 

  

 When filling a phase separator with liquid nitrogen, one has to realise that the phase separator first has to 

be cooled down from room temperature to – 196 ºC. This means that the first quantity of nitrogen will 

evaporate. Only after a period of time, depending on the contents of the phase separator, the phase 

separator will start filling with liquid nitrogen. 

 

 Verify, after the installation of the phase separator has been completed, that the level controller works 

properly. Refer to the instructions in the separate user manual of the levelcontroller.  

 By switching the levelcontroller to manual, it can also be checked that the electric-pneumatic filling valve 

works. After this functional test the start and stop filling levels of the levelcontroller are set when one 

wants to use values different from the  factory values. Also refer to the separate manual of the 

levelcontroller. 

 

 

 2 Filling a phase separator 

 

 Switch off the level controller. This will cause the filling valve to close. 

 Open the manual valve at the main tank. It is most likely located outside, below the main tank.  

 

   

 

  

 When the system is supplied without exhaust piping connected to the exhaust valve, cold nitrogen gas will 

start flowing from the exhaust valve immediately after switching on the level controller.  

 Ensure that persons or vulnerable equipment can not be injured/damaged by this cold gas flow. 

 

 

 

 

 

 When the phase separator is installed in a confined space, danger of suffocation exists. This being  because 

the amount of nitrogen from the phase separator can displace the air (oxygen) from the space. In this case 

exhausting the gas to a safe remote atmosphere is necessary. 

 NOTE 

 HINT 

 WARNING 

 PERIL OF LIFE 
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 Immediately after switching on the level controller nitrogen gas will flow from the exhaust valve. This will 

make some noise. Don't let this frighten you. As soon as the phase separator is cold, the gas flow will 

reduce, and the noise will cease. 

 

 Now switch on the level controller. The phase separator will now start filling itself with the liquid nitrogen 

up to the "stop filling level". This level has been set by either DeMaCo Holland bv (default setting = 80 %) 

or by the user. 

 Once this level has been reached, the filling valve will close automatically. Now the set pressure in the 

phase separator will stabilise (to be read on the pressure gauge at the top of the phase separator), or in 

case of a non-pressurised phase separator (no pressure gauge), the pressure will stabilise at the 

atmospheric pressure. 

 

   
 
  

  

 Some cold nitrogen gas will always escape as exhaust. This gas occurs as a result of the small heat leak 

into the inner vessel. Therefore this does not indicate leakage. 

 

 Now the phase separator is filled and ready to feed the application with pure liquid nitrogen. 

 

 3 Safety of a phase separator 

 

 Via the exhaust piping each phase separator is connected with the outside world. In case of a non-

pressurised phase separator there is a direct (open) connection with the outside world. In the case of a 

pressurised phase separator, the exhaust valve is fitted in the exhaust piping. The exhaust valve is directly 

operated by the pressure in the inner vessel of the phase separator. As soon as the pressure becomes too 

high, the exhaust valve is opened and the pressure is relieved up to the set value. 

 Apart from this possibility to relief the  pressure, a safety valve has been fitted on each phase separator.  

Should the exhaust piping be blocked, the pressure build-up in the phase separator can be relieved via the 

safety valve. Therefore a safe situation is always guaranteed. 

 

   
 

 

 Once the safety valve has engaged, the system must be verified in order to determine the cause. Only 

after this problem has been solved, can the phase separator be filled again. 

 

 

 

 

 

 

 

 

 TIP 

 NOTE 

 CAREFUL 
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 4 Maintenance of a phase separator 

 

 A DeMaCo Holland bv phase separator is a maintenance free product. However, we recommend to 

periodically check a number of points in order to eliminate possible wear in the earliest possible stage. 

 

 We recommend thorough checking of the following points monthly: 

 

 1. The outer jacket of the phase separator must be free of condensation but is allowed some degrees 

below room temperature. When the outer jacket is not free of condensation, it may indicate a high 

degree of humidity (over 85 %) in the building. When you have checked this, and the humidity is 

lower, then possible the insulation vacuum in the phase separator is reduced. Please contact DeMaCo 

Holland bv. Uninsulated parts of course always show condensation or ice forming. 

 2. Check whether the VIP piping of the phase separator is free of condensation and ice. Perform the 

same inspection as described at point 1 when condensation is visible. 

 3. Check the connections of the fittings at the top side of the phase separator for ice deposits. No ice 

deposits must be visible. 

 4. Check whether the pressure gauge at the top of the phase separator indicates the correct pressure. 

Refer to the order data for the correct setting. When this deviates, you can set the pressure of the 

phase separator conform section 5. This does not apply to non-pressurised phase separators. 

 5. Check whether the glands of the filling valve and exhaust valve are free of ice (see figure 2, 

position 7). When ice is visible, the gland must be slightly tightened. Turn with an angle of 5 degrees 

at a time. 

 
 
 
 

 

 When these glands are over tightened, the valves could stick in the open position. Therefore act carefully 

and check the proper function. 

  

 WARNING 
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 5 Setting the pressure of a phase separator 

 

 The DeMaCo Holland bv phase separator is supplied in two pressure versions. The non-pressurised version 

of the phase separator does not need to be checked. The version with exhaust valve must be checked as 

described above. In case of a deviation of the set pressure, the procedure described below must be 

followed. Refer to figure 2 for position numbers. 

 
 

 

Figure 2; Cross section phase separator valve 
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 5.1 General  

 

 The opening pressure of the exhaust valve is determined as follows: 

 

 The  pneumatic actuator (pos. 1) on the exhaust valve is connected with the internal vessel of the phase 

separator and the pressure reducer. Thus the valve is lifted of the seat when the force, owing to the 

pressure in the actuator, is larger than the spring pressure (pos. 2). Thus by varying the setting of the 

pressure reducer, the opening pressure of the exhaust can be set. Generally it can be said that a higher 

contra force of the spring realises a higher opening pressure of the exhaust valve. The other way around is 

also true; the opening can be reduced by reducing the pressure of the pressure reducer. 

 
 
 

 
 

 

 The opening pressure of the exhaust valve can only be adjusted when the phase separator is in operation 

(filled with liquid nitrogen).  

 

 5.2 Procedure for setting the opening pressure of the exhaust valve 

 

 1. Check on the pressure gauge on top of the phase separator what the current pressure of the phase 

separator is. When the indicated pressure is lower than the required pressure, the pressure on the 

pressure reducer will have to be increased. When the indicated pressure is higher than the required 

pressure, the pressure on the pressure reducer will have to be decreased. 

 

 2. After making the adjustment, wait about 15 minutes in order to give the phase separator time to 

adjust to the new pressure. 

 

3. Repeat adjustment of the pressure as many times as required to obtain the required pressure setting.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 HINT 
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 6 Survey Spare Parts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Filling valve 
2. Solenoid valve 
3. Gauge connection 
4. Seal for gauge 
5. Gauge 0–6 bar 
6. Safety relief valve 
7. Levelcontroller  
8. Levelsensor (DS 197) 
9. Exhaust valve 
10. Pressure reducer 
11. Gauge 
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 i Structure of the manual / clarification 
 

The various aspects of this manual are clearly listed here. Points of attention are marked throughout the entire 

manual in the following way (the interpretation is also given):  

 

 

 

Offers suggestions/advice to the operator in order to perform certain tasks more 

easily. 
 

 
 
 

Points out possible problems to the operator. 
 
 

 
 
 

Indicates damage to the phase separator or directly linked equipment when the 

operator does not carefully adhere to the procedures. 
 

 
 
 

Warns the operator of possible injuries if the procedures are not adhered to properly. 
 
 

 
 
 

The life of the operator is directly threatened. 
 
 

 
 
 

DeMaCo Holland bv considers the operator to be:  
The one who operates the machine or equipment supplied by DeMaCo Holland b.v. 
 
 

 
 

 

The operator is responsible for the safety of any assisting employee. The operator must ensure, before starting 

the machine or installation, that no dangerous situation can occur for the assisting employee. 

 HINT 

 NOTE 

 Careful 

 WARNING 

 PERIL TO LIFE 

 WARNING 
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 ii. Safety and health concerns 
 

 

This user manual must be read by the operator as soon as possible in order for him to 

become familiar with the operation of this equipment. 

 

 

From the point of view of injuries to the operator, specific attention is given to the dangers that can occur 

when using liquid nitrogen. On DeMaCo Holland bv equipment, where the operator may come into contact with 

liquid nitrogen, you can find the label as shown below. It warns the operator of the presence of coldness and it 

is indicated that safety glasses and gloves with wrist protection should be worn. 
 
 

 
 
 
 

Figure 1; Safety label on DeMaCo Holland bv products 
 

 

This user manual should at least be available for consultation at the head of the department. We recommend 

that a copy be made of this manual inserted in plastic folders, or bound, and put on view at location with the 

phase separator. 

 NOTE 
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 1 Introduction 
 

The mechanical automatic gas vent is used to release gas from a cryogen line containing a mixture of liquid and 

gas. This gas may be formed by heat leak from the environment, or pressure losses by friction or increased static 

height. Using a gas vent prevents a cryogenic line from running dry and warming up in case no liquid is used for 

some time. As a result, liquid cryogen will be immediately available for use. 

 

Please note that the gas inside a high velocity two phase flow may not always be completely vented. In this case, a 

phase separator may be required. 

 

Inside the gas vent a float valve will open and close the vent line. When gas is formed the liquid level inside the gas 

vent will descend and the float valve opens, gas will be vented. The liquid level will rise again and the float valve 

closes. The liquid level at which the float valve will close is fixed and can not be adjusted. 
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 2 Installation - Mechanical 
 
 2.1 inlet connection 

 

Always make sure that a safety-relief valve is installed between two shut-off valves, 

otherwise it can result in the inclusion of cryogenic liquid, which is a dangerous situation. 

The automatic gas vent is on no sense a replacement of a safety-relief valve. 

 

The Gas Vent should be vertically installed on a DN25 female or horizontal  DN25 male DeMaCo Johnston Coupling, 

see Appendix A Drawing 09189.C.2 and Appendix B Drawing 09190.C.2,respectively. 

Before installation, check the o-rings and the sealing surfaces for damage. For details about installing DeMaCo 

Johnston couplings, please refer to the instruction manual ‘Invar Johnston Coupling’. 

 

 
 2.2 outlet connection 

 

On the outlet of the gas vent, a non-return valve is mounted as a standard. This non-return valve prevents 

atmospheric moisture entering into the ball valve and should not be removed. 

 

A gas line may be installed to release the gas. This line may be connected onto the non-return valve, or directly 

onto the ball valve, if the gas line is longer than 5 meters. In this case, the non-return valve may be omitted. 

For the installation of the gas line a reducing nipple ½” – 1” (art. # 212.120) and a swage coupling (art. # 516.047) 

is needed. 
 

 

 

 

The temperature of the gas coming out of the gas vent may be as low as -200°C. The position of the outlet and the 

direction of the gas flow should be chosen in such a way that there is no danger for people or delicate equipment. 
 

 

 

 

When the outlet of the gas vent is exhausting in a confined space, danger of suffocation exists, if Nitrogen gas 

from the exhaust displaces the air (Oxygen) from this space. It is in all situations preferable to exhaust the gas 

outside. 

 
 2.3 Pumpvalve. 

 

On the front side of the gas vent, a pump valve is located. This is used for evacuation and safety device for the 

vacuum jacket. It is sealed by a plug and protected from dust by a plastic cap. A security pin prevents the plug 

from causing danger or damage. Do not remove the cap, the safety pin or the plug, except for re-evacuation. 

For this, a dedicated pump-out tool is required and the re-evacuation should be carried out by authorized 

personnel.  It is not used in any way for operation of the gas vent. 

 WARNING 

 WARNING 

 WARNING 
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 3 Start up / Shut down 

 

After installation the gas vent is immediately ready for use. When the ball valve is opened gas will be blown off 

until the float valve will close the venting line due to a rising liquid level. 

Please note that during the first filling of the line, this may take some time, because a considerable amount 

may be formed by cooling down the pipes. The gas vent may simply be closed by closing the ball valve. 

 

 

 

 

When the ball valve is opened gas with a temperature as low as -200oC can come out of the gas vent. Make 

sure that the position of the operator and other employees is such that nobody will be in the path of the out 

coming gas. 

 

When the gas vent is equipped with a solenoid valve instead of a standard ball valve then it can be controlled 

from a distance. (Appendix C Drawing 09187.C.2) 

 
 4 Disconnecting the gas vent 

 

 

 

 

When disconnecting the gas vent, always make sure that there is no liquid left inside and that the pressure in 

the line is shut off. 

 
 5 Storage 

 

Store the gas vent dry and packed. Prevent water and other pollutants from entering the pipes. Minimum 

storage temperature is 5ºC. Maximum storage humidity is 70%. 

 

Be careful that the protection cover, on the end of the  Johnston Coupling, 

remains undamaged during handling and storage.  

 
 6 Maintenance 

 

The gas vent requires only a periodical visual control. Ice build-up on the outlet may be considerate after some 

time of operation, but does not represent a problem. The body itself, however, should be free of icing. 

 

Heavy moisture or ice on the body of the unit may be an indication that the vacuum is reduced. This normally 

occurs within a time span of several years. Consequently, the insulation is also reduced. By evacuating the 

vacuum space, the correct insulation capacity can be re-obtained. Before evacuation, the gas vent must be 

warmed up to at least atmospheric temperature, preferably higher. Contact DeMaCo Holland bv for more 

information regarding re-evacuation. 

 WARNING 

 WARNING 

 WARNING 
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 APPENDIX A: Drawing 09189.C.2 

 

 
 

Drawing 09189.C.2 
 

6 1  O-ring  512.032 

5 1  O-ring  512.048 

4 1  De-aerator  516.050 

3 1  Protective Cap   516.102 

2 1  Ball valve  ¼” 507.003 

1 1  Check valve  ½” 516.049 

Item Qty. Name Dimensions DeMaCo art. no. 
Table A.1. Parts list 
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 APPENDIX B: Drawing 09190.C.2 

 
Drawing 09190.C.2 

 

6 1  O-ring  512.032 

5 1  O-ring  512.048 

4 1  De-aerator  516.050 

3 1  Protective Cap   516.102 

2 1  Solenoid valve 24VAC  ¼” 507.147 

1 1  Check valve  ½” 516.049 

Item Qty. Name Dimensions DeMaCo art. no. 
Table B.1. Parts list 
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 APPENDIX C: Drawing 09187.C.2 

 
Drawing 09187.C.2 

 

4 1  Protective Cap  516.102 

3 1  De aerator   516.050 

2 1  Solenoid valve 24VAC  ¼” 507.147 

1 1  Check valve  ½” 516.049 

Item Qty. Name Dimensions DeMaCo art. no. 
Table C.1. Parts list 
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1. Operator’s safety and wellbeing 

 

This user’s manual applies to the DeMaCo Holland bv Level Controller, type DC206 for liquids. The manual 

applies to both the standard model of the DC206 as well as to models with custom software.  

 

Remarks  

The operator should read these instructions as soon as possible in order to understand how to operate the level 

controller correctly. 

 

With respect to injury to the operator, the dangers that may occur when using cryogenic media are 

emphatically indicated. The sticker shown below is affixed to the areas on DeMaCo Holland bv equipment 

where the operator comes into contact with cryogenic media. The symbols on the sticker warn the operator for 

extreme cold and indicates that safety goggles and gloves with wrist protection must be worn.   

 
 

 
 

Figure 1.1 Safety sticker 

 

 

 Wearing safety goggles is compulsory. 

 

 

 Warning: low temperatures. 

 

 

  Wearing safety gloves is compulsory. 

 

 

This manual should at least be available for inspection at the department manager’s office. We also 

recommend that this manual is copied, and kept at the workplace next to level controller in a binder or insert 

folders. 

 

We also advise you to read the DeMaCo safety instructions “Safety Guidelines for working with low temperature 

media" thoroughly. These instructions give detailed information on working with cryogenic liquids. If several 

copies of these instructions are required in order to create a safe workplace for the operator(s), you can make 

more copies.  
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2. Description 

 

The DC206 level controller is a level regulator to which various types of sensors can be connected. The DC206 has 

a display that indicates the liquid level in percentages. The DC206 is available with an open/close valve and a 

proportional valve. The open / close valve model of the DC206 has a potential free relay contact to activate a 

digital valve so that the DC206 operates as a two-point regulator. The DC206 has a proportional output for a 

proportional valve, which sends out a current between 4 and 20 mA so that the DC206 operates as a single point 

regulator.  

 

The controller can also be set such that the fill valve can be operated manually. In addition to an upper and lower 

limit for the fill level, a low and high alarm level can also be set. If one of these levels is exceeded (in automatic 

mode), an acoustic signal will be triggered and the fill valve will be closed. This situation will remain unchanged 

until reset. An adjustable digital input filter filters the signal from the level sensor in order to achieve steady 

control behaviour. Together with a number of ancillary functions, this makes it possible to adjust the regulator in 

combination with the sensor for various applications. DC stands for Digital Controller, 206 stands for the custom 

type. 

 

2.1 Type specification 

A type plate has been affixed to the housing of the DC206 Level Controller, which specifies the type and options. 

The supply voltage, project number, and software version are also specified. The abovementioned data is listed in 

two lines on the type plate. Part of this data is recorded in code. An example of a type plate is given in figure 2.1.  

 
  
Figure 2.1. DC206 type plate 
 

The first line on the type plate specifies the DC206 settings. The second line contains coded information about the 

supplied configuration.  
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� Line 1. DC206 settings 

 1. Supply voltage 

  The supply voltage is specified on the type plate. Possible supply voltages: 

  �  230 VAC 50 - 60 Hz 

  �  24 VDC   

 

 2. Input power 

  The maximum input power is 10 Watt from the mains, excluding switched elements.  

 

 3. Sensor input setting. Code on type plate 

  �  4 - 20 mA A 

 

 4. Valve output voltage Code 

  � 230 VAC 50-60 Hz 01 

  � 24 VDC 03 

 

 5. Fuse type 

  The type of fuse is specified on the type plate. Value: 

  � 230 VAC model 1 A (slow) 

  � 24 VDC model 4 A (slow) 

 

� Line 2. DC206 configuration 

 6. Type indication 

  The type is directly specified on the type plate.  

  � DC206 stands for Digital Controller  

 

 7. Model Code on type plate 

  � Stand alone A 

 

 8. Sensor input 

  This value indicates the connected sensor type: Code on type plate 

  �  DS197 (DeMaCo capacitive sensor) A    

  � Pressure converter  B 

  � Other sensors O 

 

 9. PT100 input mA Code on type plate 

  � Not applied X 

  � PT100 applied 1 

 

 10. Valve output  Code on type plate 

  Fill valve type 

  � No fill valve connected ex factory X  

  � Open/Close valve E 

  � Proportional valve P 

  � Other type O 

   

 11. Analogue output signal Code on type plate 

  � Analogue output signal not connected X 
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  � Analogue output signal connected 1 

     

 12. Parameter setting Code on type plate 

  � Start-up mode "Manual operation" H 

  � Start-up mode "Automatic" A 

 

 13. Software release Code on type plate 

  � Software version DC206 A..Z    

 

 14. Identification 

  � Order number i.e. 080223 

 

 15. Serial number 

  � Serial number DC00000..99999 

 

Figure 2.2. Overview of the DC206 operating elements  

2.2 Display and operating elements    

The following elements can be found on the control panel: 
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1. Display with three positions. 

Displays the instantaneous value, set values, error messages and other process values.  

* Flashing digits indicate that the PT100 is active. 

1A. The level values are given in percentages; 0 – 100%. 

2. Symbolic representation of the various level settings in the form of four bullet points. 

 The corresponding indicators in the display indicate which level is being shown in the display.  

2A. Low alarm level. 

 Low Alarm is activated by a level below this value. 

2B. Start fill level (Lower limit) 

 The fill valve is opened.  

2C. Stop fill level (Upper limit) 

 The fill valve is closed. 

2D High alarm level 

 High Alarm is activated by a level above this value. 

3. [Value up] key. For increasing the values to be set. 

4. [Value down] key. For lowering the values to be set. 

5. [Select] key. This is used to select the parameter changes. 

6. [Open] key. This key is used for operating the fill valve in “manual operation mode”. The key is equipped 

with a green LED, which lights up when the fill valve is open. *PT100 can close the valve if necessary. 

7. [Auto] key. Switches between “manual operation mode” and “automatic mode”. The key is equipped 

with a green LED, which lights up when the DC206 is in automatic mode.  

8. [Restart] key. This is used to restart the DC206 after an alarm state has been triggered. The key is 

equipped with an orange LED, which lights up when restart has to be initiated. 

9. [Reset] key. The acoustic alarm signal is accepted (switched off) with this key. The key is equipped with 

an orange LED, which lights up if an alarm state has been triggered. 

10. Main switch  

11. Fuse holder 1  

12. Fuse holder 2  

 

 

Waarde omhoog – Value up  

Auto  - Automatic 

Waarde omlaag – Value down 

Restart  - Restart 

Select  - Select 

Herstel alarm – Reset Alarm 

Open  - Open 
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3. Technical details 

 

General functionality description 

- Digital controller, two point regulator for level control. 

- Proportional control 

- Two alarm points for low and high level 

- Easy to set and operate by means of the key pad (2.2) 

- Read out level in 0-100% of the application 

- Level free programmable 

- Alarm points free programmable 

- Main switch, two-pole design 

- Double fused 

- Connection for extra measuring sensor PT100 (Overflow) 

 

Measuring inputs 

Level sensor Input signal 4-20mA (Loop). 

  

PT100 input switch point is adjustable between -150% º C and –199 º C.  

 

Outputs 

Open/Close valve control Voltage free changeover contact: NO/NC, Max 230 VAC - 1A or 24 VDC – 3A 

 

PT100 output 24 VDC, max 125mA 

 

Low alarm  Linked to low-level setting.  

    Voltage free changeover contact: NO/NC, Max 24 VDC, 1 A  

 

High alarm  Linked to high-level setting.  

    Voltage free changeover contact: NO/NC, Max 24 VDC, 1A  

 

Automatic Current controller mode: 

    Automatic or manual operation. 

    Voltage free changeover contact: NO/NC, Max 24 VDC, 1A  

 

Working range Level between Upper Limit and Lower Limit.  

    Voltage free changeover contact: NO/NC, Max 24 VDC, 1A  

 

Failure   General controller or sensor failure. See 8. Failures. 

    Voltage free changeover contact: NO/NC, Max 24 VDC, 1 A 

 

Buzzer   Acoustic signal: 87 dB, at a distance of 1 metre 

 

Power supply  

The DC206 depends on the model to supply via the mains, 230 VAC 50/60 Hz, or via an external stabilised 

power supply that 24 VDC >3A delivers.  

 

Note: When the DC206 is supplied with a 24 VDC source, the supply cable may not be any longer than 30 

metres.  
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Accuracy 

+/- 1% of the maximum value (100%).  

 

Ambient conditions 

The DC206 controller comes under class II (EN 6101, IEC 664).  

 

Declaration of Conformity 

See chapter 10 CE – declaration of the DC206 level controller. 

 

Ambient temperatures 

 - 15 ºC to 50 ºC. 

 

Climate resistance 

When using the DC206 for applications in the open air, it is recommended to place it in a metal case to protect 

it against direct sunlight and other weather influences. The maximum permissible relative humidity is 95%. 

 

Height 

The DC2006 may be applied at a maximum height of 2000m. 

 

Ventilation 

No specific requirements apply to the ventilation of the area in which the product is placed. 

 

Cleaning 

The outer part of the device can be cleaned with a damp cloth and non-caustic cleaning agent. 

 

Housing 

The DC206 has a plastic housing with a lockable lid and transparent polycarbonate window. Model IP 65. 

 

Fuses 

The DC206 is double fused. 

Fuse type : Glass fuse 4 x 20 mm, slow. 

Fuse value : 230 VAC model : 1 A 

    24 VDC model : 4 A 
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4. Settings 

 

The DC206 contains a number of settings. These can be changed by means of the front panel. The internal 

settings are: 

 

4.1 Level settings 

For changing the level settings, the [Select] key has to be held down for 1 second. 

 

The indicator for the selected level will then light up (position 1A, Figure 2.2). The level value can be adjusted 

with the [Up] (position 1A, Figure 2.2) 3) and [Down] (position 4) keys. Press the [Select] key again to switch 

to the next value that has to be set. Once the settings have been changed, these will be automatically taken 

over and saved. After approximately 10 seconds, the regulator will revert to the control mode. 

 

Table 4.1. gives a list of the possible settings that are displayed. 

 

Description Display indicator Position 

number 

Maximum 

values 

DeMaCo setting Unit 

    •     

Low alarm i.e. 10 2A 1 .. 99 2 % 

           •     

Lower limit i.e. 40 2B 1 .. 99 -- % 

                   •     

Upper limit i.e. 60 2C 1 .. 99 -- % 

                          •     

High alarm i.e. 85 2D 1 .. 99 98 % 

 

Table 4.1 List of the values that can be set for the four DC206 switch levels 

 

Functions 

Low alarm  Indicates the low level at which the DC206 sends off an alarm after the set delay time. 

Lower limit  Indicates the level at which the DC206 starts filling the system. 

Upper limit  Indicates the level at which the DC206 stops filling the system. 

 

High level indicates the high level at which the DC206 triggers an alarm after the set delay time. 

 

Recommendation 

We recommend that you do not place the various levels too closely together and maintain a minimum variance 

of 10% between the levels.  
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4.2 Installation settings  

To change the installation setting, the DC206 has to be set to the change mode. Press the [Select] and [Open] 

keys simultaneously for 2 seconds. The left position of the display then indicates the code (A – N) for the 

parameter to be changed. The two right positions indicate the current value of this parameter again. The 

parameter value can be adjusted with the [Up] (position 3) and [Down] (position 4) keys. Press the [Select] 

key again to switch to the next parameter to be set.  

 

Once the settings have been changed, these will be automatically taken over and saved. 

After approximately 10 seconds, the regulator will revert to the control mode. 

 

Table 4.2. gives a list of the possible settings displayed. 

 

Description Display 

indicator 

Range DeMaCo 

setting 

Unit 

Valve response 

time 

A 1 .. 99 1 Second 

Start-up mode B 0 .. 1 1 
0: manual operation  

1: automatic 

Max. fill time C 1 .. 99 30 Minutes 

Low alarm 

output 
D 0 .. 1 0 

0: make 

2: break 

High alarm 

output 
E 0 .. 1 0 

0: make 

2: break [activate / 

deactivate 

Auto output F 0 .. 1 0 
0: make 

2: break 

Input filter G 1 .. 10 1 Second 

Working range 

H 0 .. 1 0 

0: make 

2: break [activate / 

deactivate 

PT100 input A I 0 .. 1 0 

0: < Low active 

T measurement < T set 

1:  > High active 

T measurement  > T set 

PT100 

reference 
J 50 .. 99 73 

Limit value for overflow 

alarm 

Fill valve 

function 

in the event of 

a low alarm 

output 

L 0 .. 1 0 

0: Failsafe, fill valve closes  

1: Normal, remains open 

(alarm remains at high 

level)  

PT100/Restart  

Input function N 0 .. 1 0 

0: PT100 input  

1: Restart function 

(alarm reset to higher level) 

Table 4.2 List of the values that can be set for the DCDC206 installation settings 
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Functions: 

Valve response time (A) To prevent oscillation, the valve will be controlled at a level for the duration of the 

set time the value exceeds. See 4.1 Level settings, Upper limit and Lower limit values. 

 

Start-up mode (B) Start-up after switching the controller on in “Automatic mode” or “Manual operation 

mode".  

 

Max. Fill time (C) If, when starting up the system in “Automatic mode”, the level in the application is below 

the low level, filling will have begun during start-up. During this Maximum Fill Time, no 

alarm signal will be triggered. When the set time has elapsed, and the level has not yet 

reached the Minimum level value, a minimum alarm will be triggered. This time only 

applies for the initial start-up when switching on the system. See 5.2.1 Starting up in 

“Automatic mode”. 

 

Low output (D)  Active when a low alarm state is triggered. Choice between a make or break contact. 

 

High output (E)  Active when a high alarm state is triggered. Choose between a make or break contact 

[circuit?]. 

 

Auto output (F)  Active in automatic mode. Choose between a make or break contact [circuit?]. 

 

Input filter (G)  During the set time, the input signal is filtered, which can create steadier control 

behaviour. 

 

Working range (H)  This signal indicates whether the level is between the Upper Limit and Lower Limit. 

Choose between a make or break contact [circuit?]. 

 

PT100 output (I) PT100 temperature is below the set value. Switch contact. Remarks: See 4.4 If the PT100 

option has not been applied, set the parameter to “0”. 

 

PT100 reference (J) When the value of the PT100 element exceeds this value, the Overflow Alarm will be 

activated. This reference value is a temperature that falls between -150º and -199º C. 

Since the display does not have enough characters, a value of 50 to 99 will be displayed.  

 

Valve function (L)  This defines the behaviour of the valve output during Low Alarm Failsafe: The valve closes 

when a low alarm state is triggered, reset via the Restart key. Normal: The valve remains 

open during when a low alarm state is triggered. If the setting = “0”, then the valve will 

close in the event of a low alarm (the alarm is still maintained at a higher level). If the 

setting = “1”, then the valve will remain open in the event of a low alarm (the alarm is 

reset at a higher level). 

 

PT100/Restart (N)  This defines the function of the PT100 input. If no PT100 has been connected, the input 

function can be restarted externally via this controller input after an alarm state has been 

triggered.   
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4.3 Factory settings  

To change the factory settings, the DC206 has to be set to the change mode. Press the [Select] and [Restart] 

keys simultaneously for 3 seconds. 

The left position of the display will then indicate the code for the parameter to be changed. The two right 

positions indicate the current value of this parameter. The value on the display flashes. 

The parameter value can be adjusted with the [Up] (position 3) and [Down] (position 4) keys. Press the 

[Select] key again to switch to the next parameter to be set. 

Once the settings have been changed, these will be automatically taken over and saved. 

After approximately 10 seconds, the regulator will revert to the control mode. 

 

Table 4.3. gives a list of the possible settings displayed.  

 

Description Display  

Display 

Range DeMaCo 

setting 

Unit 

High alarm  I 
delay time  

i.e.10 

A 
1 .. 99 10 s 

Low alarm  
 

delay time I 
i.e. 10 1 .. 99 10 s 

Repeat time      I 
High alarm  

i.e. 30 1 .. 99 30 0.5 minute 

Repeat time  

Low alarm      I 
i.e. 30 1 .. 99 30 0.5 minute 

 

Table 4.3 List of the possible settings for the DC206 factory settings. 

 

Functions 

 

High alarm delay time  By entering a greater value, activation of the high alarm signal will be 

delayed.  

   This can be applied for damping oscillations in the control loop. 

Low alarm delay time  By entering a greater value, activation of the 

   low alarm signal will be delayed. 

  This can be applied for damping oscillations in the control loop. 

Repeat time High alarm Repeats the high alarm signal after the set time (value x 0.5 minutes) 

after this has been accepted (switched off) by the operator.  

Repeat time Low alarm Repeats the minimum alarm signal after the set time (value x 0.5 

minutes) after this has been accepted (switched off) by the operator. 
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4.4 Extra alarm  

If the DC206 comes with an "extra alarm” option, it will have a special temperature sensor, type PT100, 

connected to it. The PT100 only serves as an extra alarm. This option is separate from the normal level control 

and is intended as an additional safety signal by means of a temperature measurement. 

 

Example: Extra High alarm 

Place the PT100 in the top part of the storage tank (above the Max Level of the level sensor) or in the flue gas 

duct. If the liquid in the storage tank rises above the permissible level, the PT100 will cool down and, 

depending on the set temperature, switch a relay. This signal can be relayed externally as an extra alarm 

signal to warn the operator or to disable an application. 

 

4.5  General Alarm output 

As an option, the DC206 can be equipped with a potential free contact that indicates when the measured level 

of the DS197 has reached a value outside the working range. Based on the relay contact, it is unclear whether 

the measured level is too low or is indeed too high. The maximum contact rating is 24 VDC; the maximum 

switching current is 1A. This relay is only suitable for ohmic loads.  
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5. Operation 
 

The DC206 is operated by means of the touch controls on the front panel. 

 
Figure 5.1. Overview of the DC206 operating elements  

 

5.1 Operation mode 

 

[Select]  (5) Hold down for 1 second. This allows the operator to change the level settings. 

When this key is pressed again, the next parameter appears. 

  

  After approximately 10 seconds, it returns to control mode. 

 

[Select] [Open]  (5-6) Hold down simultaneously for 2 seconds. This allows the operator to change the 

installation settings. After approximately 10 seconds, it returns to control mode. 
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[Select] [Restart] (5-8) Hold down simultaneously for 3 seconds. 

  This allows the operator to change the factory settings. 

  After approximately 10 seconds, it returns to control mode. 

 

[Value up]  (3) Increases the set value by 1. If this key is held down longer than 2 seconds, 

this value will automatically increase.  

 

[Value down]  (4) Decrease the set value by 1. If this key is held down longer than 2 seconds, 

the value will automatically decrease. 

 

[Auto]   (7) Touch control: Switches between “manual operation mode” and “automatic 

mode”. The key is equipped with a green LED, which lights up when the DC206 is 

in automatic mode.  

 

[Open]   (6) Touch control: This key is used for activating the fill valve in “manual 

operation mode”. The key is equipped with a green LED, which lights up when the 

fill valve is open.  

 

[Reset alarm]  () The acoustic alarm signal is accepted (switched off) with this. The key is 

equipped with an orange LED, which lights up if an alarm state has been 

triggered. 

 

[Restart]  (8) This is used to restart the DC206 after an alarm state has been triggered. 

The key is equipped with an orange LED, which lights up when restart has to. be 

initiated. 

 

 

5.2 Start-up  

Switch on the main switch (10). The DC206 performs a self-test whereby the display "flashes” for the duration 

of the self-test. When the self-test is completed, the display will indicate the current level value. The 

controller will perform further actions depending on the mode it was started up in and the measured level. 

 

5.2.1 Starting up in “Automatic mode”. 

When the DC206 is started up in “automatic mode”, the fill valve is automatically opened after the self-test 

and the filling of the application starts. The filling is done according to the set values. On the initial start-up, 

the DC206 follows the set maximum filling time (see installation setting C) until the Upper limit level has been 

reached. After a brief waiting time, the DC206 then switches over to the normal operation mode and is within 

its working range (working range output is switched) and follows the set alarm delays (see factory settings). 
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5.2.2 Starting up in “Manual operation mode” 

When the DC206 is started up in “manual operation mode”, after the self-test, the fill valve can be opened or 

closed by operating the [Open] key (6). Filling is now effected as the fill valve is being opened by the operator. 

The display indicates the current value and no acoustic alarm will be given for the set alarms. 

 

In the event of a High Alarm, the LED in the [Open] key (6) will flash and the display will alternately read "100" 

and “---“.  

 

Attention: all settings and alarms will be ignored! Operation can now be switched over to automatic mode. 

 



Oct. 2008,rev.7, SvdP, pg. 18-32 

 

6. Connection Overview 

6.1 230 VAC model with 230 VAC open/close valve 

 

The minimum requirements for putting the DC206 into operation are: 

� DC206 

� 230 VAC solenoid for open/close valve 

� DS197 sensor 

 

The DC206 is powered directly from the mains. 

 

The following figure gives a schematic overview: 

 

 
 
 
 
 
Figure 6.1 230 VAC model with open/close valve 

 

Putting into operation 

To put the DC206 into operation, the following steps have to be taken: 

Caution: before opening up, the device must be switched off and the power supply disconnected! 

•  Installation:  Assemble the DC206 according to the abovementioned diagram. 

•  Configuration:  Set the limit values with the aid of the DC206 display. The various settings are explained  

  in the chapter ‘User settings’. 
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6.2  230 VAC model with 230 VAC open/close valve and overflow safety device 

The minimum requirements for putting the DC206 into operation in the abovementioned situation are: 

� DC206 

� 230 VAC solenoid for open/close valve 

� DS197 sensor 

� PT100  

 

The DC206 is powered directly from the mains. 

 

The following figure gives a schematic overview: 

 
 
Figure 6.2 230 VAC model with open/close valve and overflow safety device 

 

Putting into operation 

To put the DC206 into operation, the following steps have to be taken: 

Caution: Before opening up, the device must be switched off and the power supply disconnected!  

•  Installation:  Assemble the DC206 according to the abovementioned diagram. 

  Make sure that the jumper is internally switched to position A. 

   

•  Configuration:  Set the limit values with the aid of the DC206 display. The various settings are explained  

  in the chapter ‘User settings’. 
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6.3 Other 230 VAC models 

 
 
Figure 6.3.1 230 VAC model with open/close valve and external display 
 

 

 
 
Figure 6.3.2 230 VAC model with open/close valve and external display 
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6.4 24 VDC model with open/close valve 

 

The minimum requirements for putting the DC206 into operation are: 

� External 24 VDC source 

� DC206 

� DS197 sensor 

� 24 VDC open/close valve 

 

The DC206 is powered from the 24 VDC voltage source. The open/close valve is powered via the DC206. 

 

The following figure gives a schematic overview: 

 

 
Figure 6.4 24 VAC model with open/close valve 
 

Putting into operation 

To put the DC206 into operation, the following steps have to be taken: 

 

Caution: Before opening up, the device should be switched off and the power supply disconnected!  

 

� Installation: Assemble the DC206 according to the abovementioned diagram. 

� Configuration: Set the limit values with the aid of the DC206 display. The various settings are 

 explained in the chapter ‘User settings’. 
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6.5  24 VDC model with open/close valve and overflow safety device. 

The minimum requirements for putting the DC206 into operation are: 

� External 24 VDC source 

� DC206 

� DS197 sensor 

� PT100  

 

The DC206 is powered from the 24 VDC voltage source. The open/close valve is powered via the 206. 

 

The following figure gives a schematic overview: 

 

 
Figure 6.5 24 VAC model with open/close valve and overflow safety device 
 

Putting into operation 

To put the DC206 into operation, the following steps have to be taken: 

 

Caution: Before opening up, the device must be switched off and the power supply disconnected!  

 

•  Installation:  Assemble the DC206 according to the abovementioned diagram. 

  Make sure that the jumper is internally switched to position B. 

   

•  Configuration:  Set the limit values with the aid of the DC206 display. The various settings are explained  

  in the chapter ‘User settings’. 
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6.6  24 VDC model with proportional valve. 

The minimum requirements for putting the DC206 into operation are: 

� External 24 VDC source 

� DC206 

� DS197 sensor 

� Proportional adjustable valve 

 

The DC206 is powered by an external 24 VDC source. The proportional valve is powered via the DC206. 

 

The following figure gives a schematic overview: 

 

 
 

Figure 6.6 24 VAC model with proportional valve 

 

Putting into operation 

To put the DC206 into operation, the following steps have to be taken: 

 

Caution: Before opening up, the device must be switched off and the power supply disconnected!  

 

•  Installation:  Assemble the DC206 according to the abovementioned diagram. 

•  Configuration:  Set the limit values with the aid of the DC206 display. The various settings are explained 

  in the chapter ‘User settings’. 
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6.7 Other 24 VDC models 

 
Figure 6.7.1 24 VAC model with open/close valve and external display 
 
 

 
 
Figure 6.7.1 24 VAC model with open/close valve and external display 
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6.8  Terminal blocks 

The following table gives the function of the connections: 

 

Connection Name PIN Wire colour 

1 Safety ground (PE)   

2 Safety ground (PE)   

3 230 VAC L   

4 230 VAC L   

5 230 VAC N   

6 230 VAC N   

7 Open / close valve (Common)   

8 Open / close valve (Normally Open)   

9 Open / close valve (Normally Closed)   

10 Overflow safety device (Common)   

11 Overflow safety device (Normally Open)   

12 Overflow safety device (Normally Closed)   

13 Proportional valve + 4 (Yellow) 

14 PT100-H 24 VDC + 4 (Black) 

15 PT100-H 24 VDC - 5 (Yellow/green) 

16 PT100-1 (together with PT100-2 – 0-points 

compensation in connection to wire resistance) 

1 (Brown) 

17 PT100-2 (together with PT100-1 – 0-points 

compensation in connection to wire resistance) 

2 (White) 

18 PT100-3 (measuring signal via 1-3 or 2-3) 3 (Blue) 

19 Sensor loop + 1 (Brown) 

20 Ground  3 (Yellow/green) 

21 Ground    

22 Sensor loop - 2 (Green) 

23 CAN ground   

24 CANL out   

25 CANH out   

26 Proportional valve - 2 (Brown) 

27 Ground    

28 24 VDC in   

29 0 VDC in   

30 Ground    

31 24 VDC out 7 (Red) 

32 0 VDC out 3 (Green) 

33 Alarm   

34 Alarm   

35 Ground    

36 CAN ground   

37 CANL in   

38 CANH in   

 

The following figure systematically shows the composition of the connectors as visible to the user: 
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The following table gives the jumper setting: This only applies to the PT100 power supply. If a PT100 is not 

being used as an external alarm, then the position is not relevant. 

 

 
 

The DC206 is delivered with the jumper set to the position A.  

 

6.9 Cable information 

Ref. Description Cable diameter Vein diameter Remarks 

1 Power 6.0-8.0 0.75 mm2 PUR-CY 3 veins 

2 Valve 6.0-8.0 0.75 mm2 PUR-CY 3 veins 

3 Sensor 4.0-6.0 0.34 mm2 PUR-CY 3 veins + shielding 

4 PT100 + H 4.0-6.0 0.34 mm2 PUR-CY 5 veins 

5 External 8.0-11.0 0.5 mm2 PUR-CY Max. 10 veins + shielding 

 

For the first 3 references, the standard cable length is 5 meters. 
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7. Assembly 

 

7.1  DC206 assembly location 

The DC206 should be assembled in a location such that it is: 

► easy to access 

► easy to read (not in direct sunlight) 

► does not protrude in passages or driveways 

► not exposed to vibrations and shocks 

► does not heat up through external irradiation 

 

 

7.2 DC206 assembly 

The DC206 should be mounted in accordance with the hole pattern as illustrated on the back of the housing (see 

Figure 7.1). For the wiring connection, please refer to chapter 6, figures 6.1 up to and including 6.3. Optionally, 

the DC206 can be secured to a DIN rail.  

 

 

 

 

 
Figure 7.2 Dimensional characteristics 
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8.  Programme diagram 

 

Definitions of the levels in the application. 

 

 

 

                 ----------------   High alarm  

 

----------------  Upper limit 

 

 

Controlled level 

 

--------------  Lower limit 

 

                  ---------------- Low alarm 
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9. DC206 failures 

 

The most common failures that occur with the DC206 are incorporated into the failure overview below. The key 

references refer to Figure 5.1. If you experience a failure that is not listed in the table, we recommend that 

you contact DeMaCo Holland bv. Before you call, note the information on the DC206 and senor type plates.  

 

This will enable our service department to help you quickly. 

9.1 DC206 level controller, Failure Overview 

Failure description Possible cause Action Key 

DC206 does not give 

any readout 

▶  No power supply 

 ▶  Cable cut ▶  Loose plug connection ▶  Fuses are burnt out 

▶  Check the power supply ▶  Check the cable ▶  Restore connection ▶  Check the voltage and then 

replace the fuses 

On / Out switch 

(10) 

 

 

 

 

 (11)and (12) 

DC206 gives an alarm 

signal and display 

indicates “0” 

▶  Low alarm 

 

 

 

 

 

 ▶  Too much fluid drainage ▶  Filling pressure is too 

low ▶  Tank is empty ▶  Valve does not open 

▶  Reset acoustic signal ▶  Check liquid supply ▶  Check liquid drainage (i.e. 

leakage) ▶  Start up DC206 after 

performing the checks 

[Reset alarm] 

 

 

 

 

 

[Restart] 

DC206 gives an alarm 

signal and display 

indicates “100” 

(flashing)  

▶  High alarm ▶  Fill valve does not close 

properly ▶   Filling pressure is too 

high 

 

 

 ▶  Valve response time is to 

long ▶  Max. filling level is too 

high 

▶  Reset acoustic signal ▶  Check liquid supply 

    ▶  Reduce response time ▶  Reduce max. filling level ▶  Start up DC206 after 

performing the checks 

[Reset alarm] 

 

 

 

See 4.2 

 

 

[Restart] 

DC206 gives an alarm 

signal and display 

indicates “--- ” 

(flashing) 

▶  There is a kink in the 

sensor cable ▶  Sensor is defect ▶  Central processor is 

defect ▶  Sensor is damp 

▶  Check the cable ▶  Check the signal (4 – 20 

mA) ▶  Call DeMaCo Holland bv 

 ▶  Dry the sensor, observance 

On / Out switch 

(10) 

[Restart] 
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 ▶  PT100 has been 

activated  

 

of the safety standards. ▶  Check / correct level and 

the PT100 sensor (if present) 

Level measurement is 

inaccurate 

 

 

A failure source is present in 

the vicinity of the system, 

which is emitting 

electromagnetic radiation 

▶  Remove radiation source  

 

Table 9.1 DC206 Level Controller Failure Overview 

 

 

9.2 Low alarm failure 

Setting parameter L valve function when there is a low alarm. 

 

Failsafe mode: 

The Failsafe function is applied to prevent the application from continuous overflow and demand for more 

liquid due to unknown causes. 

This function blocks the fill valve when a low alarm is present in order to prevent the application from 

continuous filling when no operational personnel are present. 

When this function has been activated and a low alarm is indicated, the controller should be restarted to 

release the fill valve for automatic level control. 

  

Normal mode:  

This mode can be selected if a low alarm is indicated frequently and there is no danger of overflow. The low 

alarm and corresponding contact will be reset if the level increases. In this mode, the fill valve remains open 

and the application continues to fill. This can occur with longer supply lines and lower filling pressures. The 

acoustic signal will be triggered and should be reset to acknowledge that an alarm has been triggered. 

 

9.3 High alarm failure 

In the event of a High alarm, the controller triggers an acoustic signal to announce this. 

After the acoustic signal has been reset, the fill valve is released for automatic level control, the alarm output 

will be reset. 

 

If there is a high alarm, take the appropriate measures. If in doubt, always shut off the LN2 supply first. 

   

Note: all alarms and level settings are ignored during manual operation mode.  
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10. CE – DC206 level controller declaration 

 

Manufacturer 

DeMaCo Holland bv 

Oester 2 

NL-1723 HW Noord-Scharwoude 

  

DeMaCo reference 

DC206 Level Controller  

  

Customer reference 

Serial number / order number 

 

The manufacturer hereby declares that the DC206 Level Controller complies with the stipulations of the following 

directive(s): 

EMC 2004/108/EC 

Low Voltage Directive 2006/95/EC 

 

and conforms with the following standard(s) or other normative documents: 

Emission 

Conducted emission:  EN 55011 (1998) + A1 (1999) + A2 (2002) (precedence) 

                                                          and EN 55016-2-1 (2004) 

Radiated emission:  EN 55011 (1998) + A1 (1999) + A2 (2002) 

                                                          and   EN 55016-2-3 (2004) 

                               and   EN 55011 (1998) + A1 (1999) +A2 (2002) 

                               and   EN55016-2-3 (2004) 

Harmonics:    EN 61000-3-2 (2000)  

Flicker:     EN 6100-3-3 (1995) + A1 (2001) 

 

Immunity 

Electro Static Discharges (ESD)  EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence) 

                                and   EN 61000-4-2 (1995) + A1 (1998) + A2 (2001) 

Radiated immunity:   EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence) 

                                and   EN 61000-4-3 (2006)  

Electrical Fast Transience (EFT)  EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence) 

                                and  EN 61000-4-4 (1995) + A1 (2001) + A2 (2001) 

Surges:     EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence) 

                                and   EN 61000-4-5 (2007)  

Conducted immunity:   EN 61326 (1997) + A1 (1998) + A2 (2001) 

+ A3 (2003) (precedence) 

                                and   EN 61000-4-6 (1997) + A1 (2001) 
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Power supply 

Voltage dips and variations  EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence) 

                                and   EN 61000-4-11 (1994) + A1 (2001) 

 

Safety:      EN 61010-1  : 2001 

 

Place:  Noord-Scharwoude, the Netherlands 

 

Date: ……………………… 

  

 

Name and function ……………………… 

 ……………………… 

 

Signature ……………………… 
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Operating and Installation Instructions

1.0 General Information on Operating Instructions

These operating instructions contain the necessary information to  install and operate the valve both safely and 
effectively.
If problems arise which cannot be solved with  the aid of these operating instructions, please contact the 
supplier/manufacturer for further information. These operating instructions comply with  the applicable EN safety 
standards as well as regulations and codes of practice applicable  in the Federal Republic of Germany. If the valve is 
used outside the Federal Republic of Germany, the operator or the person responsible for the system design must 
ensure that valid national codes of practice are complied with.  The manufacturer reserves all rights to implement 
technical modifications and improvements at any time. The use of these operating instructions assumes  the user is 
qualified as described under Section 2.3  “Qualified Personnel”. 
The operating personnel must be instructed in  accordance with the operating instructions.

2.0 Notes on Possible Dangers

2.1 Significance of Symbols

           Warning of general danger

2.2 Safety Related Definitions

The signal definitions DANGER, WARNING, CAUTION and NOTE are used in these operating instructions as 
indications for particular hazards or for information requiring special signs.

DANGER means that if the relevant information is disregarded, there is a danger  of fatal injury and / or considerable 
damage to property can occur.

WARNING means that if the relevant information is disregarded, there is a danger  of serious injury and / or damage  to 
property can occur.

CAUTION means that if the relevant information is disregarded, there is a danger  of serious injury and / or damage  to 
property can occur.

NOTE means that particular attention must be  paid to certain technical aspects.

All other information not specifically emphasised  such as transport, installation, operating and maintenance 
instructions as well as technical data (in the  operating instructions, product documentation and on the device itself) 
must also be complied with to the  fullest extent in order to avoid faults which in turn can cause  serious injury to 
persons or damage property.

2.3 Qualified Personnel

The term “qualified personnel” relates to persons who  are familiar with the installation, assembly, start up and 
operation of the product and have the qualification corresponding to their responsibilities. Such as:
Instruction and awareness to comply with all operational, regional and in-company regulations  and requirements; 
Training or instruction in accordance with safety  technology standards with regard to the upkeep and use of 
appropriate safety and work protection equipment; First aid training,  etc.
(see TRB 700)

3.0 Handling

3.1 Storage
- Storage temperature -20°C to +65°C dry, free of dirt.
- A desiccant or heating to  prevent condensation is necessary in damp rooms.

3.2 Transport
- Transport temperature -20°C to +65°C.
- Protect against external force (impact, vibration etc.).

3.3 Handling before Installation
- If flange covers are fitted, remove shortly before installation.
- Protect against atmospheric conditions e.g. wetness (use a desiccant)!
- Correct handling protects against damage.
The Valves are cleaned and degreased for oxygen. Please keep sealed int the plastic  bag until use. All tools are to 
clean before starting the installation or work.

4.0 Description

4.1 Scope of Application
Globe Valves are suitable to “shut or reduce the flow of Medium”. Changeover Valves will be used for the installation 
of equipement for protection against excessive pressure acc. to BetrSichV §17 Anhang 5 Nr. 12. The operational field 
of the valve is under the responsibility of the qualified  engineer. Pay attention to special markings of the Valve, like:

- permitted medium: oxygen, nitrogen, argon, krypton, carbon dioxide, dinitrogen monoxide, chlorine trifluormethan,
trifluormethan, carbon oxide, methan, ethan and ethylen

- Valves for oxygen (O ) are durable marked with “O ”.2 2

- please contact the manufacturer for  valves for special medium, which require or exclude specific materials

4.2 Operation
The Globe Valves will be closed by turning the handwheel right  (clockwise), the typical disc/seat function. Tools to 
increase the torque of the handwheel are not allowed. Detailled installation and operation instructions  for Globe Valves 
with pneumatic or electric actuators are included to  the valve. Changeover Valves will be operated by turning the 
handwheel/lever. At the end positions one outlet (right or left) is open.  A simultaneous closing of both outlets is not  
possible.

4.3 Technical Data
· Main dimensions of the valve - see data  sheet of catalogue

· Pressure-Temperature-rates - see data sheet of catalogue

· Valves with welding or brazing end connections - see data sheet of  catalogue

4.4 Marking
CE - Marking of Valves Marking of Valves equal or smaller
only valid for valves greater then size DN 25! size DN 25.

CE - mark Label Sound Engineering Practice acc. to

0045 notified body art. 3.3 of PED 97/23/EC

PN 50 maximum working pressure PN 50 maximum working pressure

08/01 Year of Manufacturing 08/01 Year of Manufacturing

XXXX Serial Number of the Valve XXXX Serial Number of the Valve

Trademark of Manufacturer Trademark of Manufacturer

5.0 Installation
5.1 Basic Notes on Installation
- Attention to the fitting position concerning flow direction
- fitting position concerning stem direction for cryogenic valves not more then  65° to the vertical line

Priority position: Stem vertical
- Dismantling of Topwork for Valves with welding or soldering end connection  before the welding or soldering

process starts, Instructions for reassembling of the Topwork and replacement bonnet gaskets (2 pieces) are
attached to the Valve

- Seals between flanges must be centered, flanges must be  correct dimensioned
- installation in such a way that no inadmissible  static, dynamic or thermal loads can be transmitted to the  valve
- The valve is no fixing point and must  be supported by the piping construction
- Valves must be protected against soiling, especially during construction work - Note: cleaned  for oxygen (O )2

- thermal expansion of the piping must be balanced  by compensators
- No paintwork is allowed
- fitting position of Globe/Check Valves is general vertical and the medium flow must be  from under the disc. 

Should the valves be installed in another fitting position  a closing spring must be inside  the valve.
- installation of Check Valves acc. to the flow direction marking on the body that the medium flow come  from

under the disc
- installation of Strainer Valves acc. to the flow direction marking on the body that contaminations of the medium

will be collected inside the mesh

5.2 General Notes on Installation
The following points should be taken into account besides the basic  notes on installation:
- Visual checking of marking (see 4.3) concerning application  and set pressure
- Visual checking concerning outer damage.  Damaged valves should be not installed
- Remove protecting cap if present
- The space inside the valve and the pressure vessel must  be free of any foreign products.
- Care must be taken should the components become hot  or cold during the installation of the  valve. Operating

personnel must be instructed
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- When installing valves with threaded connections, use metal or plastic seal  washers only acc.
to DIN 7603 (O  - suitability is to notice!)2

CAUTION: Seal materials such as seal tape or  liquid seal material should not be  used as this type of
material can break off and enter the  valve causing it to leak.

- Only use suitable tools (O  - suitability is to notice!)2

CAUTION: The torque must be correct to avoid any damages.

6.0 Notes om danger during Installation,  Operation and Maintenance

A safe operation of the valve is only guaranteed, if the  installation, first operation and maintenance will be carried  out 
by qualified personnel (see point 2.3) in  compliance with these operating and installation instructions. Furthermore pay 
attention to the general installation and safety rules  and standards for piping resp. facility construction. A professional 
use of tools and safety equipement must  be guaranteed during installation. During all work on  and with the valve 
follow the operating and installation instructions of the valve. A non-compliance with these instructions can  be 
followed by fatal injury and / or considerable damage. 

7.0 Operation

- before first operation the information of material, pressure, temperature and flow direction must be checked acc.
to the installation plan of the piping system.

- the TRB 700 must be observed
- Residues in the piping and in  Valves (dirt, bead of perspiration, etc.) conduct inevitable to leakage

Before first operation of a new constructed facility or a refurbished  facility the following must be checked and 
examinated:
- the installation work must be completely finished!
- Starting of operation can only be carried out  by qualified personnel (see point 2.3)
- the correct function and operation position of the  valve
- Installation resp. re-operation of exisiting safety equipement

8.0 Maintanance

Maintenance and maintenance-intervals have to be defined by 
the operator according to the service conditions, see TRB 700.
If valves with Gland packing are leaking on the  gland packing (Pos.1), 
please torque the gland screw (2) untill tightness.

Repairs on valves can only be carried out by  company HEROSE or authorized HEROSE workshops, revied by official 
licenced authorities. 

9.0 Dismantling the Valve

The following points must be observed beside the general principal  rules and TRB 700 govering the assembly work:
- pressureless pipe system
- medium and valve must be cool at ambient  temperature
- plant must be drained
- purge piping system in case of aggressive or caustic media
- have assembly work performed only by qualified personnel (see point 2.3)

10.0 Warranty

The extent and period of warranty cover are specified in the “sales  conditions of HEROSE GMBH” valid at the time  of 
delivery or, by notice in supplied documentation, in the contract of sale  itself. No warranty claims can be made for 
any damage caused as the result of incorrect  handling, disregard of operating and installation instructions, accident 
prevention regulations, EN, DIN, VDE standards and other applicable codes of practice.
No warranty claims can be made for any damage  caused as the result wrong installation or disregard of  datasheet 
informations. Maintenance, Installation of foreign components in valves and modifications of design are excluded of 
period of warranty.

HEROSE GMBH Elly-Heuss-Knapp Str. 12 Tel. 04531/509-0
ARMATUREN UND METALLE D-23843 Bad Oldesloe Fax 04531/509120

Edition 08/2003-GB
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