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1. Drawings

Customer : Max Planck Institut fir Kernphysik
Order no. : p080364
Revision 202
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info@DeMaCo.nl
www.DeMaCo.nl

Kvk 37079728

Bank 65.12.13.134

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.

No. Documents Rev.
1. As-Built drawing nr. 42951 D
2. As-Built drawing nr. 080364-01-05-00 B
3. As-Built drawing nr. 080364-01-00-00 /
4. As-Built drawing nr. 080364-01-04-00 B
5. As-Built drawing nr. 080364-01-06-00 A
6. As-Built drawing nr. 080364-00-00-00 G
7. As-Built drawing nr. 080364 01-02-00 A
8. As-Built drawing nr. 47153 A
Name : Kamil Ozhazinedar

Date : 18-2-2009

Signature
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DeMaCo Holland bv
D eMa CO Oester 2
Postbus 4
NL 1723 ZG Noord-Scharwoude
Thinking in solutions Tel.: +31 (0)226 33 21 00

2. Quality- & work procedures

Customer : Max Planck Institut fur Kernphysik
Order no. : p080364
Revision : 00

Fax: +31 (0)226 33 2111
info@DeMaCo.nl
www.DeMaCo.nl

Kvk 37079728

Bank 65.12.13.134

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.

No. Documents Rev. Remarks
1. DEN_33 Vacuum-retentiontest B None

2. DEN_26 Cleaning for oxygen 00 None

3. DEN_30 Helium-leaktest 00 None

4. DEN_32 Coldschocktest B None
Name : Kamil Ozhazinedar

Date : 18-2-2009

Signature : W

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 1ISO 9001

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA**
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DeMaCo

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

WORKING SPEC. DEN_33_VAC.RET.TEST rev.B 16-01-07

Vacuum-retention testing
DEN_33

DEN_33 Vacuum-retentiontest.doc Page 1-2
DeMaCo Holland bv T +31 (0)226 33 21 00

All tenders and contracts for the performance of deliveries by us are governed by the Oester 2 F +31 (0)226 33 21 11

Orgalime General Conditions for the supply of mechanical, electrical and associated electronic Postbus 4 E info@DeMaCo.nl

products of October 1992. Number of registration at Chamber of Commerce: 37079728. NL 1723 ZG Noord-Scharwoude www.DeMaCo.nl
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SPECIAL MACHINERY - CRYOGENICS - VACUUM TECHNOLOGY - ENGINEERING - ISO 9001 - VCA**

WORKING SPEC. DEN_33_VAC.RET.TEST rev.B 16-01-07

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* mbar

The end vacuum level after the specified period (max. one week) must be better than 1x10 mbar.

DEN_33 Vacuum-retentiontest.doc Page 2-2



DeMaCo

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

Working spec.DEN_26_Cleaning for Oxygen Rev.0 12-01-04

Cleaning for Oxygen use
DEN-26

DEN_26 Cleaning for Oxygen.doc page 1-3

DeMaCo Holland bv T +31 (0)226 33 21 00 All tenders and
contracts for the performance of deliveries by us are governed by the Oester 2 F +31 (0)226 33 21 11
Orgalime General Conditions for the supply of mechanical, electrical and associated electronic Postbus 4 E info@DeMaCo.nl

products of October 1992. Number of registration at Chamber of Commerce: 37079728. NL 1723 ZG Noord-Scharwoude www.DeMaCo.nl
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DeMaCo

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

Working spec.DEN_26_Cleaning for Oxygen Rev.0 12-01-04

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 °C) and soap
solution. Cleaning has to be done by hand brushing.

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

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

or plugs.

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.

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

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.

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

DEN_26 Cleaning for Oxygen.doc page 2-3
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SPECIAL MACHINERY - CRYOGENICS - VACUUM TECHNOLOGY - ENGINEERING - ISO 9001 - VCA**

Working spec.DEN_26_Cleaning for Oxygen Rev.0 12-01-04

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

vvyyvyy

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).

>, <O

DeMaCo

DeMaCo
DeMaCo Holland bv
Oester 2 DeMacCo Holland bv
Postbus 4 Oester 2
NL 1723 ZG Noord-Scharwoude Postbus 4
T +31 (0)226 33 21 00 NL 1723 ZG Noord-Scharwoude
F +31 (0)226 33 21 11 T +31 (0)226 33 21 00O
E info@DeMaCo.n F +31 (0)226 33 2111

E info@DeMaCo.nl

Oxygen Clean Process Clean

KEEP SEALED UNTIL REQUIRED FOR USE

DEN_26 Cleaning for Oxygen.doc page 3-3



DeMaCo

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

WORKING SPEC. DEN_30_HE.LEAK-TEST rev.0 12-01-04

Heliumleak-test
DEN-30

DEN_30 Helium-leaktest.doc Page 1-3
DeMaCo Holland bv T +31 (0)226 33 21 00

All tenders and contracts for the performance of deliveries by us are governed by the Oester 2 F +31 (0)226 33 21 11
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SPECIAL MACHINERY - CRYOGENICS - VACUUM TECHNOLOGY - ENGINEERING - ISO 9001 - VCA**

WORKING SPEC. DEN_30_HE.LEAK-TEST rev.0 12-01-04

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 mbar and an accuracy of 1.10”° mbar.l/sec., measured at pump-
out valve, helium must be sprayed just above the welds and connections.

e

o

o

Leak fest unit

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 mbar and an accuracy of 1.10° mbar.l/sec.,
measured at pump-out valve.

The pipe must be put in a sealed bag filled with atmospheric helium.

7]
O

1
Leak fest unif

DEN_30 Helium-leaktest.doc Page 2-3
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DeMaCo

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

WORKING SPEC. DEN_30_HE.LEAK-TEST rev.0 12-01-04

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 °C => 50 °C).

1. Define the testing object and be sure the test pressure is in accordance with the working value
on the isometric drawing.

\v4
O —
L ] He 10%
Leak fest unif N2 90%

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°® 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°° mbar.l/sec. may give a deflection of
1x10°® 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.

DEN_30 Helium-leaktest.doc Page 3-3



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

WORKING SPEC. DEN_32_COLDSHOCKTEST

DEN_32 Coldshocktest.doc

tenders and contracts for the performance of deliveries by us are governed by the
Orgalime General Conditions for the supply of mechanical, electrical and associated electronic

products of October 1992. Number of registration at Chamber of Commerce: 37079728.

DeMaCo

rev.B 31-01-07

Cold shock testing

DEN-32
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DeMaCo

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

WORKING SPEC. DEN_32_COLDSHOCKTEST rev.a 31-05-04

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.

Hand - filling Vacu

valve \ leak - teier.

Offzas -
o

T
I

LNp-level kept as Testpipe filled Blindplug /

LN, .
2 h ihle. :
b high as poss with LN,,

& ®

(4 times for average
temp. measurement)

suitable for LN,

Placed at same elevation, max.
distance heiw. pipes : 1 [m]

+
|
|
i
i
|
|
i
i
!
!
|

Reference .~ (same surface siructure as Tesipipe)
Pipe

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"mbar with accuracy of + 10%

V2= vacuum valve, open/close

V1= Pump out port

Vacuum pump
End-pressure 10x107 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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DeMaCo

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

WORKING SPEC. DEN_32_COLDSHOCKTEST rev.a 31-05-04

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 1-107 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™ mbar or better.

If sweating occurs on a certain position, this should be consulted with the quality inspector and the
engineering department.

DEN_32 Coldshocktest.doc Page 3-3



D M C’ DeMaCo Holland bv Fax: +31 (0)226 33 2111
e a 0 Oester 2 info@DeMaCo.nl

Postbus 4 www.DeMaCo.nl
NL 1723 ZG Noord-Scharwoude Kvk 37079728
Th/nk/ng in solutions Tel.: +31 (0)226 33 21 00 Bank 65.12.13.134

03 Radiographic Testing summary

Customer: Max Planck Institut fur Kernphysik
Order no.: p080364
Revision: 00

Herewith DeMaCo Holland bv confirms to have executed the NDE according the contractuel agreement and
the applicable European directives and applicable codes.

Dwg nr. Spool X-ray no.’s Welder Report no. Result
no.

42951/42920 1 1 Blom, G 679-2008-44-029 Acc
010500 filter 3+4 Jonker, P 299-2008-51-002 Acc
010400  |subcooler 2 Jonker, P 299-2008-51-002 Acc
01 00 00 valve box 5 Blom, G 299-2008-51-017 Acc

Name: Kamil Ozhazinedar

Date: 18-02-09

Signature: W

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 1ISO 9001 Page

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA ** ISO 3834-2 1-1
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Radiographic Examination report Rontgen Technische Dienst bv
RTD branch office Midden Nederland RTD report no 299-2008-51-017
Delftweg 144 Tel. (010) 208 82 08
Telephone number 0251220838 RTD order no 31848/001 Postbus 10065 Fax (010) 415 80 22
Fax 0251210405 F&A-number 1104 3004 AB Rotterdam E-mail rtd@rtd.nl
Contact Dhr. van Kuilenburg Examination date  18-12-2008
Client Demaco Holland BV Carried out at Demaco Holland BV Exam. standard EN 1435 Klasse B Film type D4
Address Oester 2 Address Oester 2 Exam. procedure RT 21013 R 8 Screens (f/b) Pb0.027
Post code and city 1723HWNoord-Scharwoude | Post code and city ~ 1723HWNoord-Scharwoude | Accept. standard  AD Merkbl. HP 5/3 1Q1 10-FE-EN
Country Nederland Country Nederland Accept. procedure RT 21014 R 3 Pct. exam. 100
Contact Hr. N Sluijter Contractor Demaco Holland BV. Material 1.4301 Set no 1787 Focal spoteff. 2.8 mm
Order no P080364-1 Project P080364-1 Weld metal 1.4301 Source type Rontgen 280 kv 6 mA
Request no -- Drawing no See result. Weld method GTAW Ci GBgq
Report no client Object Welds. Heat treated []Yes X No
Remarks ---
Film Weld
Dim. Weld geometry [mA.| Pen. th.| f b
Film no [cmxcm] | Discontinuity type / location Na [cm] A/Na| IQI/Dens| Drawing. Welder prep. [mm x mm] [kV] | min]| [mm] | [mm] | [mm] | Setup
F2RS 1 | 6x24 A 15/2.7 01-04-00 PJ A% 0306x3 175 1,86 497 13 13
2 A 15/2.7 01-04-00
3 A 15/2.7 01-04-00
4 - A 15/2.7 01-04-00
IWTELME Ile 1 dELD (G065
5 v A 15/2.7 01-04-00
F5RS 1 9x12 A 15/3.5 01-00-00 GJB \' ?28x1 150 4 3 800 1 12
2 A 15/3.5 01-00-00
3 A 15/3.5 01-00-00
Films and reporting Operators Filminterpretation Report checked for RTD
Film quantity 8 Name 0040 Beers M. Name 0086 BoschD. Name 0372 Hoy W.A. Name
Level 2 Level 1 Cert.no 473/ Level 2 ]I”\ " gr}tj. 3y 473/071 Date

Page 1
Total pages 1

-4 Filminterpreter
Tm0 a7sI07

5949 rdv




Radiographic Examination report

Réntgen Technische Dienst bv

RTD branch office Midden Nederland RTD report no 299-2008-51-002
Delftweg 144 Tel. (010) 208 82 08
Telephone number 0251220838 RTD order no 20642/224 Postbus 10065 Fax (010) 415 80 22
Fax 0251210405 F&A-number 1104 3004 AB Rotterdam E-mail rtd@rtd.nl
Contact Dhr. van Kuilenburg Examination date  16-12-2008
Client Demaco Holland BV Carried out at Demaco Holland BV Exam. standard EN 1435 Klasse B Film type D4
Address Oester 2 Address Oester 2 Exam. procedure  RT 21013 R 8 Screens (f/b) Pb0.027
Post code and city 1723HWNoord-Scharwoude | Post code and city = 1723HWNoord-Scharwoude | Accept. standard  AD Merkbl. HP 5/3 1Q1 10-FE-EN
Country Nederland Country Nederland Accept. procedure RT 21014 R 3 Pct. exam. 100
Contact Hr. N Sluijter Contractor Demaco Holland BV. Material 1.4301 Set no 1787 Focal spoteff. 2.8 mm
Order no P080364 Project P080364 Weld metal 1.4301 Source type Rontgen 280 kv 6 mA
Request no - Drawing no Seee result. Weld method GTAW Gi GBq
Report no client Object Welds. Heat treated [ ] Yes [X No
Remarks
Film Weld
Dim. Weld geometry [mA. Pen.th.| f b
Film no [emxcm] | Discontinuity type / location Na [cm] A/Na| IQI/Dens| Drawing. Welder prep. [mm x mm] [kV] | min]| [mm] | [mm] | [mm] |Setup
F2 1 | 6x24 \ 1.6reshoot 01-04-00 PJ \Y% ©306x3 175 1,8 1 6 497 3 13
2 , 1.6 RS 01-04-00
N 1.6 RS 01-04-00
3 ( WCshwor  TE crcp
4 i 15RS | 01-04-00
5 1.5RS 01-04-00
F3 1 | 6x16 A 16/2.7 01-05-00 PJ v @ 139x2 155 1,2 | 4 398 2 13
2 A 16/2.7 01-05-00
3 A 16/2.7 01-05-00
4 A 16/2.7 01-05-00
5 A 16/2.7 01-05-00
6 A 16/2.7 01-05-00
Films and reporting Operators Filminterpretation Report checked for RTD
Film quantity 20 Name 0448 Klijnl. Name 0086 BoschD. Name 0372 Hoy W.A. Name
Level 2 Cert.no  473/347 Level 1 Cert.no 473/ Level 2 Cert.no 473/071 Date
§
Page ! ‘r—~ \Q’I.A: F:Oy reter
_ s TewEy Filminterp
Total pages 2 ' Rﬁj LRG 473/071

2

6949 r




Radiographic Examination report Réntgen Technische Dienst bv
RTD branch office  Midden Nederland RTD report no 299-2008-51-002
Delftweg 144 Tel. (010) 208 82 08
Telephone number 0251220838 RTD order no 20642/224 Postbus 10065 Fax (010) 415 80 22
Fax 0251210405 F&A-number 1104 3004 AB Rotterdam E-mail rtd@rtd.nl
Contact Dhr. van Kuilenburg Examination date  16-12-2008 '
Client Demaco Holland BV Order no P080364 Report no client | Drawing no  Sece result.
Film Weld
Dim. Weld geometry [mA.|Pen. th.; f b

Film no [emxem] | Discontinuity type / location Na [cm] A/Na| 1QI/Dens| Drawing. Welder prep. [mm x mm]} [kV] | min]| [mm] | [mm] | [mm] | Setup
F4 1 | 6x12 A 15/3.0 01-05-00 PJ A% Jg114x2 155 1,2 | 4 398 2 13

2 A 15/3.0 01-05-00

3 A 15/3.0 01-05-00

4 A 15/3.0 01-05-00

5 A 15/3.0 01-05-00

6 A 15/3.0 01-05-00
F5 1 | 6x12 ) 1.7RS 01-00-00 GJB v 028x1 150 1 2 542 28 12

2 1.7RS 01-00-00

? Kestnn  TE cicut

3 1.7 RS 01-00-00
Films and reporting Operators Filminterpretation Report checked for RTD
Film quantity 20 Name 0448 Klijnl. Name 0086 BoschD. Name 0372 Hoy W.A. Name

Level 2 Cert. no Level 1 Cert.no 473/ Level 2 Cert. no_473/071 Date
] W.A. Hoy
Page 2 B Filminterpreter
T LRG 4731071

Fotal pages 2 — LR 4 3/o71

6949 |




DeMaCo

Thinking in solutions

04 Welding summary

Customer:
Order no.:
Revision:

Max Planck Institut fur Kernphysik

p080364
00

DeMaCo Holland bv

Oester 2

Postbus 4

NL 1723 ZG Noord-Scharwoude
Tel.: +31 (0)226 33 21 00

Fax: +31 (0)226 33 2111
info@DeMaCo.nl
www.DeMaCo.nl

Kvk 37079728

Bank 65.12.13.134

Herewith DeMaCo Holland bv confirms to have executed the welding according the contractuel agreement and the
applicable European directives and applicable codes.

Welder Specimen size WPQ no. WPS no. PQR no. Remarks
Blom, G 228x1 B40x1 1A4 544/569 None
Jonker, P J306x3 J168,3x2,11 1C7 544/596 None
Jonker, P J139x2 114,3x2,11 1C7 544/596 None
Jonker, P J114x2 J114,3x2,11 1B5 569/351 None
Name: Kamil Ozhazinedar
Date: 18-2-2009
Signature: W
All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 1ISO 9001 Page
Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 VCA ** ISO 3834-2 1-1




Thickn. ranget! 1-2mm
Thickn. ranget2 1-2mm

WPS no 1A4 Rev. 0
“——Pbemaco Welding Procedure Specification WPS Type  Buttweld
Page 1 of 2 Date  19-10-2006
Customer + order no N.a. PQR no (s) 192781/ CAS3/ 544 (valid until -269 °C)
Project name + order no DeMaCo standard 192781/ CAS3/ 569 (valid until -269 °C)
WPS reference codes EN 15614, ASME IX, AD HP 2/1
Groove design Materials, ranges Welding sequence
Base mat. 1 AISI 304 L/ 1.4307
Base mat. 2 AISI 304 L/ 1.4307

Al

Diam. range 1 > 25 mm
Diam. range 2 > 25 mm
T= NL =
Ad (9 = Nt =
Weld-edge preparation Sawing/ cleaning (soap/ alcohol) Continued preheat temp.(min. °C) 10
Initial / interpass cleaning Brushing Preheat method Burner
Fit-Up method Clamping Inspection tool Contact thermometer
Shop, Site weld Shop and site welding Interpass temp. (max °C) 150
Back-gouging method Not used Inspection tool Contact thermometer

Welding sequence

Welding layer Tack and A1

Welding position (EN-ISO / ASME) H-L 045/ 6G

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

Consumable brand Oerlikon 0 0 0 0
Consumable type Innertfill 19 9 Nc 0 0 0 0
Consumable classification (AWS) ER 308 L Si 0 0 0 0
Size filler metal (mm) 1.00r1,2

Shielding flux brand Not used

Shielding flux type Not used

Shielding-gas type (EN I1SO) h]

Shielding-gas composition (%) 99,999 % Ar

Gas flow rate, min-max (I/min) 8-12

Gas Nozzle-diameter (mm) 10

Plasma gas composition Not used

Gas flow rate, min-max (I/min) Not used

Tungsten electrode type (EN ISO / ASME) WT20/ EWTh-2

Tungsten electrode diameter (mm) 1,6 or2,4

Backing gas (Yes / No) Yes

Backinng gas composition (%), (QW 408 / EN 439) 95%N2/ 5H2 (F2)

Backing gas flowrate, min-max (I/min) 4-10

Direct current - Alternating current DC EN

Current, min-max (A) 24 / 52 / / / /
Current, min-max (V) 12 / 14 / / / /
Metal-Transfer-mode Not used

Peak current, voltage (A/V) 0 / 0 / / / /
Background current (A) 0 / 0 / / / /
Pulse frequency (Hz) Not used

Balance (%) Not used

Travel speed, min-max (mm/min) 25 / 40 / / / /
Weaving allowed (Yes / No) Yes

Minimum run out length (mm) Not used

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

Heat-input constant current, min-max (kJ/mm) 0,7 / 1,1\ ### / HHHE| #itH / HHHE| #iH / HHHE| #itH / HiHH
Heat-input pulsing current, min-max (kJ/mm) 0,0 0,0 | ### / HHHE| #itH / HHHE| #itH / HHE| #itH / it
Manufacturer Customer Authority

Date Date Date




WPS no 1A4 Rev. 0
Demaco Welding Procedure Specification WPS Type  Buttweld
Page 2 of 2 Date  19-10-2006
Basematerial
No. Type Specification ASME Gr. |ASME P. no.|ASME S. no.| AWSGr. | EN/ISO Gr.
1 AISI 304 L/ 1.4307 ASTM-A312/ EN 10217-7 1 8 8.1
2 AISI 304 L/ 1.4307 ASTM-A312 / EN 10217-7 1 8 8.1
Consumable
Welding layer Tack and A1 0 0 0 0
Solid / flux cored wire Solid
ASME F. No. 6
ASME A. No. 8
SFA Specification 5.9
AWS Classification ER 308 L Si
EN ISO code (DIN EN 12072) W/G199LSi
Brand Oerlikon
Type Innertfill 19 9 Nc
Compareble No. of Materials 1.4316
Technique
Manuel / machine / Semi-auto / automatic Manuel
Single / Multiple electrode Single
Wire-feed speed, min-max (mm/min) Not used
Oscilation (Yes / No) No
Oscillation width, min-max (mm) Not used
Oscillation frequency (Hz) Not used
Single / Double side welding Single
Single / Multiple pass per side Single
Deposit weldmetal thickness (max. mm) 4
Stick-out length (+ 5 mm) 5
Electrode spacing (mm) Not used
Peening (Yes / No) No
Consumable insert Not used
Backing strip (Yes / No) No
Type backing strip Not used
Apply (Yes / No) No
Heat-treatment Testing, Inspection
Local or in furnace Not used PQR testing temperature (°C) 20
PWHT temperature, min-max (°C) Not used Thickness PQR impact testpiece (mm) Not used
PWHT time, min-max (min) Not used Visual examination (ASME IX and ASME V) Yes
Heating rate, max (°C/h) Not used Visual examination (ISO 5817 C) yes
Cooling rate, max (°C/h) Not used Dye penetrant examination Not used
Withdraw temperature, max (°C) Not used X-ray examination Not used
PWHT Ref. No. Not used Ultrasonic examination Not used
Remarks
Manufacturer Customer Authority
Date Date Date




WPS reference codes

EN 15614, ASME IX, AD HP 2/1

WPS no 1A4 Rev. 0
o e MaCo Welding Procedure Specification WPS Type  Butiweld
Page 1 of 2 Date  19-10-2006
Customer + order no N.a. PQRno (s) 192781/ CAS3/ 544 (valid until -269 °C)
Project name + order no DeMaCo standard 192781/ CAS3/ 569 (valid until -269 °C)

Groove design

/

X .

Materials, ranges

Base mat. 1
Base mat. 2
Thickn. range t1
Thickn. range t2
Diam. range 1
Diam. range 2
T=

Ad (%) =

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

1-2mm

> 25 mm

> 25 mm

NL =

Nt =

Welding sequence

A
i

N
e,

o
@

Weld-edge preparation
Initial / interpass cleaning
Fit-Up method

Shop, Site weld
Back-gouging method

Brushing
Clamping

Not used

Sawling/ cleaning (soap/ alcohol)

Shop and site welding

Continued preheat temp.(min. °C) 10

Preheat method
Inspection tool

Burner
Contact thermometer

Interpass temp. (max °C) 150

Inspection tool

Contact thermometer

Welding layer
Welding position (EN-ISO / ASME)
Welding process (EN-ISO / ASME)

Consumable brand

Consumable type

Consumable classification (AWS)
Size filler metal (mm)

Shielding flux brand

Shielding flux type

Shielding-gas type (EN ISO)
Shielding-gas composition (%)

Gas flow rate, min-max (I/min)

Gas Nozzle-diameter (mm)

Plasma gas composition

Gas flow rate, min-max (I/min}

Tungsten electrode type (EN I1SO / ASME)
Tungsten electrode diameter (mm)

Backing gas (Yes / No)
Backinng gas composition (%), (QW 408/ EN 439)
Backing gas flowrate, min-max (/min)

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

Current, min-max (V)
Metal-Transfer-mode

Peak current, voltage (A/V)
Background current (A)

Pulse frequency (Hz)

Balance (%)

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

Thermal efficienty factor k (EN 1011-1 @Mwm (o)
Heat-input constant current, mi Jim
%!:mx ki @

Welding sequence

Tack and A1
H-L 045/ 6G
141/ GTAW

Oerlikon
Innerttill 19 9 Nc
ER308L Si
1.00r1,2

Not used
Not used

n

99,999 % Ar
8-12

10
Not used
Not used

WT20/ EWTh-2

1,6 or 2,4

Yes
95%N2/ 5H2 (F2)
4-10

DC EN
24 / 52
12 / 14
Not used
0 / 0
0 / 0
Not used
Not used

25 / 40
Yes
Not used
1
07 / 1,1
0,0 0,0

(=

it /

it /

Customer

Date

0 0 0
0 0 0
0 0 0
/ / /
/ / /
/ / /
/ / /
! / /
/ HH e/ Hi\H ] Y
/ | ] BEEER ] B
Authority
Date




WPS no 1A4 Rev. 0
B e M a1 C o> Welding Procedure Specification WPS Type  Buttweld
Page 2 of 2 19-10-2006
Basematerial
No. Type Specification ASME Gr. |ASME P.no.|ASME S.no.| AWSGr. | EN/ISO Gr.
1 AISI 304 L/ 1.4307 ASTM-A312/EN 10217-7 1 8 8.1
2 AISI 304 L/ 1.4307 ASTM-A312/ EN 10217-7 1 8 8.1
Consumable
Welding layer Tack and A1 g 0 0 o
Solid / flux cored wire Solid
ASME F. No. 6
ASME A. No. 8
SFA Specification 5.9
AWS Classification ER 308 L Si
EN ISO code (DIN EN 12072) W/G199LSi
Brand Oerlikon
Type Innertfill 19 9 Nc
Compareble No. of Materials 1.4316
Technique
Manuel / machine / Semi-auto / automatic Manuel
Single / Multiple electrode Single
Wire-feed speed, min-max (mm/min) Not used
Oscilation (Yes / No) No
Oscillation width, min-max (mm) Not used
Oscillation frequency (Hz) Not used
Single / Double side welding Single
Single / Multiple pass per side Single
Deposit weldmetal thickness (max. mm) 4
Stick-out length (+ 5 mm) 5
Electrode spacing (mm) Not used
Peening (Yes / No) No
Consumable insert Not used
Backing strip (Yes / No) No
Type backing strip Not used
Apply (Yes / No) No
Heat-treatment Testing, Inspection
Local or in furnace Not used PQR testing temperature (C) 20
PWHT temperature, min-max (°C) Not used Thickness PQR impact testpiece (mm) Not used
PWHT time, min-max (min) Not used Visual examination (ASME IX and ASME V) Yes
Heating rate, max (°C/h) Not used Visual examination (ISO 5817 C) yes
Cooling rate, max (°C/h) Not used Dye penetrant examination Not used
Withdraw temperature, max (°C) Not used X-ray examination Not used
PWHT Ref. No. Not used Uitrasonic examination Not used
Remarks
Customer Authority
Date Date




WPS no 1A5 Rev. 0
e e Mo Co Welding Procedure Specification WPS Type  Buttweld
Page 1 of 2 Date  19-10-2006
Customer + order no N.a. PQRno (s) 192781/ CAS3/ 569 (valid until -269 2C)

Base mat. 1 AISI 304 L/ 1.4307
Base mat. 2 AlISI 304 L/ 1.4307
Thickn. range t1  2,1-2,9 mm
Thickn. range t2  2,1-2,9 mm
Diam. range 1 > 85 mm

Diam. range 2 > 85 mm

T= NL =

Ad (%) = Nt =

Project name + order no DeMaCo standard 192781/ CAS3/ 351 (valid until -196 2C)
WPS reference codes EN 15614, ASME IX, AD HP 2/1
Groove design Materials, ranges Welding sequence

D1
\//

Weld-edge preparation

Sawing/ cleaning (soap/ alcohol)

Continued preheat temp.(min. °C) 10

Initial / interpass cleaning Brushing Preheat method Burner
PR Fit-Up method Clamping Inspection tool Contact thermometer
W Shop, Site weld Shop and site welding Interpass temp. (max °C) 150
Back-gouging method Not used Inspection tool Contact thermometer
Welding sequence
Welding layer Tack and A1
Welding position (EN-ISO / ASME) H-L 045/ 6G
Welding process (EN-1SO / ASME) 141/ GTAW
Consumable brand Oerlikon 0 0 0 0
Consumable type Innertfill 19 9 Nc 0 1] 0 0
Consumable classification (AWS) ER 308 L Si 0 0 0 0
Size filler metal (mm) 1,6 or2,0
Shielding flux brand Not used
Shielding flux type Not used
Shielding-gas type (EN ISO) "
Shielding-gas composition (%) 99,999 % Ar
Gas flow rate, min-max (I/min) 8-12
Gas Nozzle-diameter (mm) 10
Plasma gas composition Not used
Gas flow rate, min-max (//min) Not used
v Tungsten elecirode type (EN ISO / ASME) WT20/ EWTh-2
Tungsten electrode diameter {mm) 1,6 or2,4
Backing gas (Yes / No) Yes
Backinng gas composition (%), (QW 408 | EN 439) 95%N2/ 5H2 (F2)
Backing gas flowrate, min-max (i/min) 4-10
Direct current - Alternating current DC EN
Current, min-max:(A) 42 I 85 / / ] /
Current, min-max (V) 12 / 14 / / / /
Metal-Transfer-mode Not used
Peak current, voltage (A/V) 0 / 0 / / / /
Background current (A) 0 / 0 / / / /
Pulse frequency (Hz) Not used
Balance (%) Not used
Travel speed. min-max (mm/min) 36 / 48 I / / /
Weaving allowed (Yes / No) Yes
Minimum run out length (mm) diw Not used
Thermal efficienty factor k (EN 1011-1 3 (0)) 1
Heat-input constant current, mij 0,8 / 1,5 i / i / HHHE | / HHHE | / |
%o 0,0|##t / it / Hith| iy / FHEE| #HH / i
" |Customer Authority
Date Date




WPS no 1A5 Rev. 0
oy e MaCo Welding Procedure Specification WPS Type  Buttweld
Page 2 of 2 Date  19-10-2006
Basematerial
No. Type Specification ASME Gr. |ASME P. no.|ASME S.no.| AWSGr. | EN/ISO Gr.
1 AIS| 304 L/ 1.4307 ASTM-A312/ EN 10217-7 1 8 8.1
2 AlISI 304 L/ 1.4307 ASTM-A312/EN 10217-7 1 8 8.1
Consumable
Welding layer Tack and A1 0 0 o ]
Solid / flux cored wire Solid
ASME F. No. 6
ASME A. No. 8
SFA Specification 5.9
AWS Classification ER 308 L Si
EN ISO code (DIN EN 12072) W/G199LSi
Brand Oerlikon
Type Innertfill 19 9 Nc
Compareble No. of Materials 1.4316
Technique

Manuel / machine / Semi-auto / automatic Manuel
Single / Multiple electrode Single
Wire-feed speed, min-max (mm/min) Not used
Oscilation (Yes / No) No

on width, min-max (mm) Not used
Oscillation frequency (Hz) Not used
Single / Double side welding Single
Single / Multiple pass per side Single
Deposit weldmetal thickness (max. mm) 4
Stick-out length (+ 5 mm) 5
Electrode spacing (mm) Not used
Peening (Yes / No) No
Consumable insert Not used
Backing strip (Yes / No) No
Type backing strip Not used
Apply (Yes / No) No

Heat-treatment Testing, Inspection
Local or in furnace Not used PQR testing temperature (*C) 20
PWHT temperature, min-max (°C) Not used Thickness PQR impact testpiece (mm) Not used
PWHT time, min-max (min) Not used Visual examination (ASME 1X and ASME V) Yes
Heating rate, max (°C/h) Not used Visual examination (ISO 5817 C) yes
Cooling rate, max (°C/h) Not used Dye penetrant examination Not used
Withdraw temperature, max (°C) Not used X-ray examination Not used
PWHT Ref. No. Not used Ultrasonic examination Not used
Remarks
Customer Authority
Date Date




WPS reference codes

EN 15614, ASME IX, AD HP 2/1

WPS no 1B5 Rev. B
Demaco Welding Procedure Specification WPS Type  Buttweld
Page 1 of 2 Date 5-5-2008
Customer + order no N.a. PQR no (s) 192781/ CAS3/ 569 (valid until -269 °C)
Project name + order no DeMaCo standard 187942/ CAS/ 351 (valid until -196 °C)

Groove design

Materials, ranges

Welding sequence

Base mat. 1 AISI 316 (L)
AISI 304 (L)/ 321
Base mat. 2 AISI 316 (L) A 1
AISI 304 (L)/ 321

Thickn. range t1 2,1 -2,9 mm 'é

Thickn. ranget2 2,1 -2,9 mm

Diam. range 1 > 85 mm

Diam. range 2 > 85 mm

T= NL =

Ad (9 = Nt =
Weld-edge preparation Sawing/ cleaning (soap/ alcohol) Continued preheat temp.(min. °C) 10
Initial / interpass cleaning Brushing Preheat method Burner
Fit-Up method Clamping Inspection tool Contact thermometer
Shop, Site weld Shop and site welding Interpass temp. (max °C) 150
Back-gouging method Not used Inspection tool Contact thermometer

Welding sequence

Welding layer Tack and A1
Welding position (EN-ISO / ASME) H-L 045/ 6G
Welding process (EN-ISO / ASME) 141/ GTAW
Consumable brand Avesta 0 0 0 0
Consumable type 316 Lsi 0 0 0 0
Consumable classification (AWS) ER 316 L Si 0 0 0 0
Size filler metal (mm) 1,6 or 2,0
Shielding flux brand Not used
Shielding flux type Not used
Shielding-gas type (EN I1SO) h]
Shielding-gas composition (%) 99,999 % Ar
Gas flow rate, min-max (I/min) 8-12
Gas Nozzle-diameter (mm) 10
Plasma gas composition Not used
Gas flow rate, min-max (I/min) Not used
Tungsten electrode type (EN ISO / ASME) WT20/ EWTh-2
Tungsten electrode diameter (mm) 1,6 or2,4
Backing gas (Yes / No) Yes
Backinng gas composition (%), (QW 408 / EN 439) 95%N2/ 5H2 (F2)
Backing gas flowrate, min-max (I/min) 4-10
Direct current - Alternating current DC EN
Current, min-max (A) 42 / 85 / / / /
Current, min-max (V) 12 / 14 / / / /
Metal-Transfer-mode Not used
Peak current, voltage (A/V) 0 / 0 / / / /
Background current (A) 0 / 0 / / / /
Pulse frequency (Hz) Not used
Balance (%) Not used
Travel speed, min-max (mm/min) 36 / 48 / / / /
Weaving allowed (Yes / No) Yes
Minimum run out length (mm) Not used
Thermal efficienty factor k (EN 1011-1 / QW 409 (0)) 1
Heat-input constant current, min-max (kJ/mm) 0,8 / 1,5\ #i#t# / HHHE| #iH / HHHE| #iH / HHHE| #itH / HiHH
Heat-input pulsing current, min-max (kJ/mm) 0,0 0,0| ### / HHHE| #itH / HHE| #itH / HHHE| #itH / it
Manufacturer Customer Authority
Date Date Date




WPS no 1B5 Rev. B

Demaco Welding Procedure Specification WPS Type  Buttweld
Page 2 of 2 Date 5-5-2008
Basematerial
No. Type Specification ASME Gr. |ASME P. no.|ASME S. no.| AWSGr. | EN/ISO Gr.
1 See WPS page 1 ASTM / EN/ DIN 1 8 8.1
2 See WPS page 1 ASTM / EN/ DIN 1 8 8.1
Consumable
Welding layer Tack and A1 0 0 0 0
Solid / flux cored wire Solid
ASME F. No. 6
ASME A. No. 8
SFA Specification 5.9
AWS Classification ER 316 L Si
EN ISO code (DIN EN 12072) 19123LSi
Brand Avesta
Type 316 Lsi
Compareble No. of Materials X
Technique
Manuel / machine / Semi-auto / automatic Manuel
Single / Multiple electrode Single
Wire-feed speed, min-max (mm/min) Not used
Oscilation (Yes / No) No
Oscillation width, min-max (mm) Not used
Oscillation frequency (Hz) Not used
Single / Double side welding Single
Single / Multiple pass per side Single
Deposit weldmetal thickness (max. mm) 4
Stick-out length (+ 5 mm) 5
Electrode spacing (mm) Not used
Peening (Yes / No) No
Consumable insert Not used
Backing strip (Yes / No) No
Type backing strip Not used
Apply (Yes / No) No
Heat-treatment Testing, Inspection
Local or in furnace Not used PQR testing temperature (°C) 20
PWHT temperature, min-max (°C) Not used Thickness PQR impact testpiece (mm) Not used
PWHT time, min-max (min) Not used Visual examination (ASME IX and ASME V) Yes
Heating rate, max (°C/h) Not used Visual examination (ISO 5817 C) yes
Cooling rate, max (°C/h) Not used Dye penetrant examination Not used
Withdraw temperature, max (°C) Not used X-ray examination Not used
PWHT Ref. No. Not used Ultrasonic examination Not used
Remarks
Manufacturer Customer Authority
Date Date Date




WPS no 1C7 Rev. 0
“——Pbemaco Welding Procedure Specification WPS Type  Buttweld
Page 1 of 2 Date 12-3-2007
Customer + order no N.a. PQR no (s) 192781/ CAS3/ 544 (valid until -269 °C)
Project name + order no DeMaCo standard 192781/ CAS3/ 569 (valid until -269 °C)
WPS reference codes EN 15614, ASME IX, AD HP 2/1
Groove design Materials, ranges Welding sequence
Base mat. 1 AISI 316 (L)/ 1.4404
Base mat. 2 AISI 304 (L)/ 1.4301
Base mat. 2 AISI 316 (L)/ 1.4404

AISI 304 (L)/ 1.4301
Thickn. rangett 1-2mm
Thickn. ranget2 1-2mm

Al

Diam. range 1 > 60 mm
Diam. range 2 > 60 mm
T= 0
Weld-edge preparation Sawing/ cleaning (soap/ alcohol) Continued preheat temp.(min. °C) 10
Initial / interpass cleaning Brushing Preheat method Burner
Fit-Up method Clamping Inspection tool Contact thermometer
Shop, Site weld Shop and site welding Interpass temp. (max °C) 150
Back-gouging method Not used Inspection tool Contact thermometer

Welding sequence

Welding layer Tack and A1

Welding position (EN-ISO / ASME) All positions

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

Consumable brand Avesta 0 0 0 0
Consumable type 316 Lsi 0 0 0 0
Consumable classification (AWS) ER 316 L Si 0 0 0 0
Size filler metal (mm) 1.00r1,2

Shielding flux brand Not used

Shielding flux type Not used

Shielding-gas type (EN I1SO) h]

Shielding-gas composition (%) 99,999 % Ar

Gas flow rate, min-max (I/min) 8-12

Gas Nozzle-diameter (mm) 10

Plasma gas composition Not used

Gas flow rate, min-max (I/min) Not used

Tungsten electrode type (EN ISO / ASME) WT20/ EWTh-2

Tungsten electrode diameter (mm) 1,6 or2,4

Backing gas (Yes / No) Yes

Backinng gas composition (%), (QW 408 / EN 439) 95%N2/ 5H2 (F2)

Backing gas flowrate, min-max (I/min) 4-10

Direct current - Alternating current DC EN

Current, min-max (A) 40 / 75 / / / /
Current, min-max (V) 12 / 14 / / / /
Metal-Transfer-mode Not used

Peak current, voltage (A/V) 0 / 0 / / / /
Background current (A) 0 / 0 / / / /
Pulse frequency (Hz) Not used

Balance (%) Not used

Travel speed, min-max (mm/min) 25 / 40 / / / /
Weaving allowed (Yes / No) Yes

Minimum run out length (mm) Not used

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

Heat-input constant current, min-max (kJ/mm) 1,2 / 1,6 | ### / HHHE| #itH / HHE| #iH / HHHE| #iH / HiHH|
Heat-input pulsing current, min-max (kJ/mm) 0,0 0,0 | ### / HHHE| #itH / HHHE| #itH / HHHE| #itH / it
Manufacturer Customer Authority

Date Date Date




DeMacCo

Welding Procedure Specification

WPS no 1C7 Rev. 0
WPS Type Buttweld

Page 2 of 2 Date 12-3-2007
Basematerial
No. Type Specification ASME Gr. |ASME P. no.|ASME S. no.| AWSGr. | EN/ISO Gr.
1 See WPS page 1 ASTM-A312 / EN 10217-7/ DIN 17457 1 8 8.1
2 See WPS page 1 ASTM-A312 / EN 10217-7/ DIN 17457 1 8 8.1
Consumable
Welding layer Tack and A1 0 0 0 0
Solid / flux cored wire Solid
ASME F. No. 6
ASME A. No. 8
SFA Specification 5.9
AWS Classification ER 316 L Si
EN ISO code (DIN EN 12072) 19123LSi
Brand Avesta
Type 316 Lsi
Compareble No. of Materials X
Technique
Manuel / machine / Semi-auto / automatic Manuel
Single / Multiple electrode Single
Wire-feed speed, min-max (mm/min) Not used
Oscilation (Yes / No) No
Oscillation width, min-max (mm) Not used
Oscillation frequency (Hz) Not used
Single / Double side welding Single
Single / Multiple pass per side Single
Deposit weldmetal thickness (max. mm) 4
Stick-out length (+ 5 mm) 5
Electrode spacing (mm) Not used
Peening (Yes / No) No
Consumable insert Not used
Backing strip (Yes / No) No
Type backing strip Not used
Apply (Yes / No) No
Heat-treatment PQR Testing, Inspection
Local or in furnace Not used PQR testing temperature (°C) 20
PWHT temperature, min-max (°C) Not used Thickness PQR impact testpiece (mm) Not used
PWHT time, min-max (min) Not used Visual examination (ASME IX and ASME V) Yes
Heating rate, max (°C/h) Not used Visual examination (ISO 5817 C) yes
Cooling rate, max (°C/h) Not used Dye penetrant examination Yes
Withdraw temperature, max (°C) Not used X-ray examination Yes
PWHT Ref. No. Not used Ultrasonic examination Not used
Remarks
Manufacturer Customer Authority
Date Date Date




Lloyd’s Register Nederland B.V.

- SOOOZA,S otterdam

EN287-1 Telephone | +31 (0)10 201 4200

LASSERSKWALIFICATIECERTIFICAAT | Facsimile | +31(0)10 411 482
| WELDERS APPROVAL TEST CERTIFICA o Jovds-registerinl

Kenmerk/designation

Referentienummer keurir
Lasmethodebeschrijwng;

P.Jonker 9011296
ND3014152 : *
Paspoort

Beproevingsgegevens / weld test detail i { range of approval
v - S
‘ . T

| soort verbinding / joint { ' | Bw

| moedermateriaalg n) [ parent material gr 8 RVS 304L 1.4307

| type toevoegmateriaal / filler metal type Oerlikon Inertfil 19-9-NC
beschermgassen / gasflux , similar
i ing gas 95% N2 /5% H2 similar

yoegde bladen en/of lasmethodebeschrijving
wekling procedure specification No.:

uitgevoerd en acceptab
pertormed and.acceptable

visueel / visual ‘ NEN-EN1SO 5817
radiografisch / radlograpny EN1435/EN12517
magrietisch onderzoek
penetrant onderzoek / pen
macro:/ macro .
breekproef / tracture test
buigproef / bendtest
trekproef / fensile test
aanvullende proeven /-additi

reist/appended separate sheets if required ~

g tevens NDO rapportag RTD' rappo 223-2006-03-112
evens zijn beproevingt evoerd volgens ASME IX /B31.3and
D 2000 merkblatt HP 2/1 8-2004

Naam, datum en han r le i name, date and signature of Surveyor C.A. Stedelaar
Keuringsinstantie / Inspec ion Authority: Lioyd's Register
: ; - Notified Body No.
~Datum uitgifte / date of ISs , - 1510212006
 Plaats / Location .




— \ ; _._o<g.m_~mmmmnmq23m_._m=nw.<.
mm«m&mm—. Postbus 701

3000 AS Rotterdam

Telephone | +31 (0j10 201 4200
Verlenging volgens EN 287-1 (uitg. 05-2004) van: Facsimile | +31 (0)10 411 4828
www.lloyds-register.nl

Naam : P. Jonker
Kenmerk : 9011296 WPS:  40x1 Rev. 0
Datum uitgave kwalificatie Verlenging geldig tot Handtekening i Functie of titel
Wm_m%mﬂ Lioyd‘s Register Nede[land B.V.
- -02-: C.A. Stedelaar
15-02-2006 15-02-2008 surveyor Rotterdam Office w
TJ witnessed [ Revieweds [] Examinca %ﬂ

Bevestiging van de geldigheid door de werkgever/lascodrdinator voor de 3 tijdsperiodes van 6 maanden (zie ook par. 9.2)
Datum verlenging Rapportage ” Verlenging geldig tot Handtekening Functie of titel

/508200 & (el k\ok&» S w@\ &?\\

I§T-02~-2502 ladoter k\hk /5 -0l 2007 \N\N\ Ce=

/s -cb- 2007 P&&A \“QNWR /S -0 - 2008

Verlenging van:de kwalificatie door de beoordelaar/keuringsinstantie voor de volgende 2 jaar (zie ook par. 9.3)

Datum verlenging Verlenging geldig tot Handtekening Eunctie-pEfitel
255 Ltoyd's Register Ne Herland BAl
. 7 p.J.van der Galign
(y-02- \N\%% /5-0z- 200 Groningen Officg
‘ Cwitnessed T Reviewed/ 1 Exarning \
/( )
Bevestiging van de geldigheid door de werkgever/lascotrdinator voor de 3 tijdsperiodes van 6 maanden (zie ook par. 9.2)
Datum verlenging Rapportage " Verlenging geldig tot Handtekening, Functie of titel

[T-08- Non% b&\%hr\“h%& \W\S\-NAQ\

i -oa-2009 Celhn @%&R \wygosubw\.\

\ﬁxo%zﬁxﬁm\%

Verlenging van de kwalificatie door de beoordelaar/keuringsinstantie voor de volgende 2 jaar (zie ook par. 9.3)
Datum verlenging Verlenging geldig tot Handtekening Functie of titel

1) Rapportage dient tevens te voldoen aan de voorwaarde van bijlage D van EN 287-1 (uitg. 05-2004)

Uoyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this clause as the'Loyd's Register Group’;

The Lloyd's Register Group assumes no responsibifity and shall not be liable to any person for any loss, damage or expense caused by reliance on the information or advice in this document
or howsoever provided, unless that person:has signed a contract with the relevant Lioyd's Register Group entity for the provision of this information or advice and inthat case any
responsibility or liability is exclusively on the terms and conditions set-out in that contract.

A3.13.4



oyd’s Register Nederland B.V.

EN 287-1 |
LASSERSKWALIFICATIECERTIFICA
 WELDERS APPROVAL TEST CERTIFICA

www_lloyds-register.

‘Kenmerk/designaﬁon ; N 287-1 141 T BW 8 S 12.11 D88.9 H-1.04 -85 nb sl

Referentienum mer instantie / Inspecting Autority Reference no.

ND3014152
, Paspoort
sle and Place of Birth - .. ' 16-05-1978

Demaco Holland B.V.
EN 287-1/ uig.-05-2004

Beproevingsgegevens / weld test detail
141

T

BW

8 RVS 304L 1.4307

type toavoegmateriaal / filer metal type S Oerlikon Inertfil 19-9-NC
beschermgassen / gasflux Argon 99,99% similar
overige middelen / auxillaries ing gas 95% N2/ 5% H2 similar
dikte proefstuk(mm) / material thickness
pijpmiddellijn(mm) / outside diamefer pipe
laspositie /. welding pos:tron

een-twee zijdig / sin

NEN-EN1SO 5817
EN1435[EN12517

macro /. macro
buigproef / bendiest

- ltrekproef / tensile test
aanvuilende proeven / additi

C.A. Stedelaar
Lloyd's Register
Notified Body
1510212006

or agents are, individually and collectively, referred ta in this dause as tl s Register Group'.
person for any loss, damage or expense caused by reliance on the infol n OF advice in this document
Uoyd's Register Group entity for the provision of this mformahon or. nd in that caseany




— \ _._o<a.mwmmmmnqu.&mq_m:awk.
mm«m&mmq Postbus 701

3000 AS Rotterdam

Telephone | +31 (010201 4200
Verlenging volgens EN 287-1 (uitg. 05-2004) van: Facsimile | +31 (0)10 411 4828
www.lloyds-register.ni

Naam : P. Jonker
Kenmerk : 9011296 WPS: 88.9x2.11 Rev. 0
Datum uitgave kwalificatie Verlenging geldig tot Handtekening \ Functie-of tit
&m«wﬂw Lloyd’s Register Ned¢rland B.v.
CA. St
15-02-2006 15-02-2008 surveypor xoq@m m w_ m%w_.nm
3 Withesseds ] Revieweas [l £

Bevestiging van de geldigheid door de werkgever/lascodrdinator voor de 3 tijdsperiodes van 6 maanden (zie ook par. 9.2)
Datum verlenging Rapportage " Verlenging geldig tot Handtekening Functie of titel

/5 - o8 -2006 Y b, ®\§ \W\QN\PDQW;\NSXW\\& [ bt =255

1502 <200 7 ottt Lokt \m\\e%'w%w\%%\\w\\ Yotz 8

/5 ~of -2007 A %\w& IS5 ~c2 ~2c08 § Tt <258

Verlenging van de kwalificatie door de beoordelaar/keuringsinstantie voor de volgende 2 jaar (zie ook par. 8.3)
Datum verlenging Verlenging geldig tot Handtekening . Functie ofifel )
Z.

D.J. van der Galién

\ m’t o2 - Q%% QO‘ o p Q\Q mm_mmw:owdw Register Hederland BV,

Groningen Office .
[ Twitnessedi[ T Reviewed! E Examine v
} o e
Bevestiging van de geldigheid door de werkgever/lascodrdinator voor de 3 tijdsperiodes van 6 Bmmsam:(m ook par. 9.2)
Datum verlenging Rapportage Verlenging geldig tot: Handtekening Functie of titel

/5 - 02- 2008 Q§§ 150 285 \&%\\Q T4k =25 f

Verlenging van de kwalificatie door de beoordelaar/keuringsinstantie voor de volgende 2 jaar (zie ook par. 9.3)
Datum verlenging Verienging geldig tot Handtekening Functie of titel

1) Rapportage dient tevens te voldoen aan de voorwaarde van bijlage D van EN 287-1 (uitg. 05-2004)

Uoyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and coliectively, referred to in this dause as the ‘Lloyd's Register Group’.

The Lioyd's Register Group assumes no responsibility and shall not be liable to any person for any loss, damage or expense caused by reliance on the information or.advice in this document
or howsoever provided, uniess that person has signed a contract with the relevant Lioyd's Register Group entity for the provision of this information or advice and in-that case any
responsibility or liability is exclusively on the terms and conditions set out in that contract.

A.3.13.



D M C’ DeMacCo Holland bv Fax: +31 (0)226 33 2111
e a O Oester 2 info@DeMaCo.nl
Postbus 4 www.DeMaCo.nl

NL 1723 ZG Noord-Scharwoude Kvk 37079728
Th/nk/ng in solutions Tel.: +31 (0)226 33 21 00 Bank 65.12.13.134

05 Test certificates

Customer : Max Planck Institut fir Kernphysik
Order no. : p080364
Revision 202

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.

No. Documents Rev. Remarks
1. Helium leaktest methode 2 certificate 00 none

2. Pressure test certificate 00 none

3. Vacuum retention test certificate 00 none

4. Cleaning certificate 00 none

5. Helium leaktest methode 2 certificate Valve box 00 none

6. Pressure test certificate Valve box 00 none

7. Vacuum retention test certificate Valve box 00 none

8. Cleaning certificate Valve box 00 none

9. Helium leaktest methode 2 (ON SITE)

Name : Kamil Ozhazinedar

Date : 18-2-2009

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



D M C’ DeMaCo Holland bv Fax: +31 (0)226 33 2111
e a 0 Oester 2 info@DeMaCo.nl

Postbus 4 www.DeMaCo.nl
NL 1723 ZG Noord-Scharwoude Kvk 37079728
Th/nk/ng in solutions Tel.: +31 (0)226 33 21 00 Bank 65.12.13.134

Helium leaktest methode 2 certificate

Customer : Max Planck Institut fur Kernphysik
Order no. : p080364
Revision : 00

Herewith DeMaCo Holland bv confirms to have executed the He-Leaktest according DeMaCo Working
specification DEN 30

Drawing no. | Spool Accuracy Result Retest Date Remarks
no. (mbar.l/s)
MALE <1x10-9 mbar.l/s Acc No 11-12-2008 None

42984 01 <1x10-9 mbar.l/s Acc No 11-12-2008 None
42983 02 <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
42968 08 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
42969 10LIN | <1x10-9 mbar.l/s Acc No 9-12-2008 None
42969 03 <1x10-9 mbar.l/s Acc No 2-12-2008 None
42968 04 <1x10-9 mbar.l/s Acc No 10-12-2008 None
42987 05 <1x10-9 mbar.l/s Acc No 10-12-2008 None
42951 06 <1x10-9 mbar.l/s Acc No 10-12-2008 None

Name : Kamil Ozhazinedar

Date : 18-2-2009

Signature : W

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 1SO 9001 Page

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




D M C’ DeMaCo Holland bv Fax: +31 (0)226 33 2111
e a 0 Oester 2 info@DeMaCo.nl

Postbus 4 www.DeMaCo.nl
NL 1723 ZG Noord-Scharwoude Kvk 37079728
Th/nk/ng in solutions Tel.: +31 (0)226 33 21 00 Bank 65.12.13.134

Helium leaktest methode 2 certificate

Customer : Max Planck Institut fir Kernphysik
Order no. : p080364-02
Revision : 00

Herewith DeMaCo Holland bv confirms to have executed the He-Leaktest according DeMaCo Working
specification DEN 30

Drawing no. | Spool Accuracy Result Retest Date Remarks
no. (mbar.l/s)
080364-01-00- | 11 LIN | <1x10-9 mbar.l/s Acc No 20-1-2009 None
080364-01-04- | 12LIN | <1x10-9 mbar.l/s Acc No 20-1-2009 None
080364-01-00- | 13 LAR| <1x10-9 mbar.l/s Acc No 20-1-2009 None
080364-01-04- | 14 LAR| <1x10-9 mbar.l/s Acc No 20-1-2009 None
Name : Kamil Ozhazinedar
Date : 18-2-2009
Signature : W
All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 1SO 9001 Page

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




DeMaCo

Thinking in solutions

Pressure test certificate

Customer
Order no.
Revision

: Max Planck Institut fur Kernphysik
: p080364
: 00

DeMaCo Holland bv

Oester 2

Postbus 4

NL 1723 ZG Noord-Scharwoude
Tel.: +31 (0)226 33 21 00

Fax: +31 (0)226 33 2111

info@DeMaCo.nl
www.DeMaCo.nl
Kvk 37079728
Bank 65.12.13.134

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

specification DEN 31
Design pressure: 13 Bar(g)
Drawing no. | Spool |Testpressure| Result Retest Date Remarks
no. in bar(g)
MALE 13b Acc No 11-12-2008 None

42984 01 13b Acc 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

Name : Kamil Ozhazinedar

Date : 18-2-2009

Signature : W
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Pressure test certificate

Customer : Max Planck Institut fir Kernphysik
Order no. : p080364-02
Revision : 00

Herewith DeMaCo Holland bv confirms to have executed the Pressure test according DeMaCo Working
specification DEN 31

Design pressure: 100 Bar (g)

Drawing no. | Spool |Testpressure| Result Retest Date Remarks
no. in bar(g)
080364-01-00- | 11 LIN 13 Acc No 8-1-2009 None
080364-01-04- | 12 LIN 13 Acc 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
Name : Kamil Ozhazinedar
Date : 18-2-2009
Signature : W
All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 1ISO 9001 Page
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Thinking in solutions

Vacuum retention test certificate

Customer
Order no.
Revision:

: Max Planck Institut flir Kernphysik
: p080364-02

: 00

DeMaCo Holland bv

Oester 2

Postbus 4

NL 1723 ZG Noord-Scharwoude
Tel.: +31 (0)226 33 21 00

Fax: +31 (0)226 33 2111
info@DeMaCo.nl
www.DeMaCo.nl

Kvk 37079728

Bank 65.12.13.134

Herewith DeMaCo Holland bv confirms to have executed the vacuumtest (Retentiontest) according
working specification DEN 24 / DEN 33

Drawing | Spool | Accuracy 0Oh 24 h 48 h 72 h Date Remarks
no. no. (mbar.l/s) value value value value
080364-01- | 11 LIN| <1x10-9 |[<1,5x10-6 | <1x10-4 N.a. N.a. 08-01-09 None
080364-01- | 12LIN| <1x10-9 |<1,5x10-6 | <1x10-4 N.a. N.a. 08-01-09 None
080364-01- |13 LAR| <1x10-9 |[<1,5x10-6 | <1x10-4 N.a. N.a. 08-01-09 None
080364-01- |14 LAR| <1x10-9 |<1,5x10-6 | <1x10-4 N.a. N.a. 08-01-09 None
Name : Kamil Ozhazinedar
Date : 18-2-2009
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




DeMaCo
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Vacuum retention test certificate

Customer
Order no.
Revision:

: Max Planck Institut fur Kernphysik
: p080364

: 00

DeMaCo Holland bv

Oester 2
Postbus 4

NL 1723 ZG Noord-Scharwoude
Tel.: +31 (0)226 33 21 00

Fax: +31 (0)226 33 2111

info@DeMaCo.nl
www.DeMaCo.nl
Kvk 37079728

Bank 65.12.13.134

Herewith DeMaCo Holland bv confirms to have executed the vacuumtest (Retentiontest) according
working specification DEN 24 / DEN 33

Drawing | Spool | Accuracy 0Oh 24 h 48 h 72 h Date Remarks
no. no. (mbar.l/s) value value value value
MALE | <1x10-9 2.3E-6 2.1E-5 N.a. N.a. 11-12-08 None
42984 01 <1x10-9 4.3E-6 5.7E-5 N.a. N.a. 11-12-08 None
42983 02 <1x10-9 2.7E-6 6E-5 N.a. N.a. 10-12-08 None
42987 07LIN| <1x10-9 N.a. N.a. 11-12-08 None
42968 O8LIN| <1x10-9 N.a. N.a. 12-12-08 None
42951 09LIN| <1x10-9 N.a. N.a. 09-12-08 None
42969 10LIN | <1x10-9 N.a. N.a. 09-12-08 None
42969 03 <1x10-9 4.1E-6 5.3E-5 N.a. N.a. 09-12-08 None
42968 04 <1x10-9 3E-6 1.6E-5 N.a. N.a. 02-12-08 None
42987 05 <1x10-9 3.1E-6 2.5E-5 N.a. N.a. 10-12-08 None
42951 06 <1x10-9 4.1-6 4.3E-5 N.a. N.a. 10-12-08 None
Name : Kamil Ozhazinedar
Date : 18-2-2009
Signature
All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page
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Cleaning certificate

Customer
Order no.
Revision:

: Max Planck Institut fir Kernphysik

: p080364-02
: 00

DeMaCo Holland bv

Oester 2

Postbus 4

NL 1723 ZG Noord-Scharwoude
Tel.: +31 (0)226 33 21 00

Fax: +31 (0)226 33 2111
info@DeMaCo.nl
www.DeMaCo.nl

Kvk 37079728

Bank 65.12.13.134

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

26.
Drawing Spool Result Pressurized Date Remarks
no. no.
080364-01-00- | 11 LIN Acc 12-1-2009 | Check with UV lamp
080364-01-04- | 12 LIN Acc 12-1-2009 | Check with UV lamp
080364-01-00- | 13 LAR Acc 12-1-2009 | Check with UV lamp
080364-01-04- | 14 LAR Acc 12-1-2009 | Check with UV lamp
Name : Kamil Ozhazinedar
Date : 18-2-2009
Signature : W
All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page
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D M C’ DeMacCo Holland bv Fax: +31 (0)226 33 2111
e a O Oester 2 info@DeMaCo.nl

Postbus 4 www.DeMaCo.nl
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Th/nk/ng in solutions Tel.: +31 (0)226 33 21 00 Bank 65.12.13.134

Cleaning certificate

Customer : Max Planck Institut fur Kernphysik
Order no. : p080364
Revision: : 00

Herewith DeMaCo Holland bv confirms to have executed the cleaning according working specification DEN
26.

Drawing Spool Result Pressurized Date Remarks
no. no. 0,2 bar N ,
MALE Acc No 8-12-2008 None

42984 0] Acc No 8-12-2008 None
42983 02 Acc No 8-12-2008 None
42987 07 LIN Acc No 8-12-2008 None
42968 08 LIN Acc No 8-12-2008 None
42951 09 LIN Acc No 8-12-2008 None
42969 10 LIN Acc No 8-12-2008 None
42969 03 Acc No 8-12-2008 None
42968 04 Acc No 8-12-2008 None
42987 05 Acc No 8-12-2008 None
42951 06 Acc No 8-12-2008 None

Name : Kamil Ozhazinedar

Date : 18-2-2009

Signature : W

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page
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D M C’ DeMaCo Holland bv Fax: +31 (0)226 33 2111
e a 0 Oester 2 info@DeMaCo.nl
Postbus 4 www.DeMaCo.nl

NL 1723 ZG Noord-Scharwoude Kvk 37079728
Th/nk/ng in solutions Tel.: +31 (0)226 33 21 00 Bank 65.12.13.134

Pressure test certificate

Customer : Max Planck Institut fir Kernphysik
Order no. : p080364-02
Revision : 00

Herewith DeMaCo Holland bv confirms to have executed the Pressure test according DeMaCo Working
specification DEN 31

Design pressure: 13 Bar (g)

Drawing no. | Spool |Testpressure| Result Retest Date Remarks
no. in bar(g)
080364-01-00- | 11 LIN 5 Acc No 21-3-2009 None
080364-01-04- | 12 LIN 5 Acc No 21-3-2009 None
080364-01-00- | 13 LAR 5 Acc No 21-3-2009 None
080364-01-04- | 14 LAR 5 Acc No 21-3-2009 None
MALE 5b Acc No 21-3-2009 None
42984 01 5b Acc No 21-3-2009 None
42983 02 5b Acc No 21-3-2009 None
42987 07 LIN 5b Acc No 21-3-2009 None
42968 08 LIN 5b Acc No 21-3-2009 None
42951 09 LIN 5b Acc No 21-3-2009 None
42969 10 LIN 5b Acc No 21-3-2009 None
42969 03 5b Acc No 21-3-2009 None
42968 04 5b Acc No 21-3-2009 None
42987 05 5b Acc No 21-3-2009 None
42951 06 5b Acc No 21-3-2009 None
Name : Kamil Ozhazinedar
Date : 19-4-2009
Signature : W
All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 ISO 9001 Page
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D M C DeMaCo Holland bv Fax: +31 (0)226 33 2111
e a 0 Oester 2 info@DeMaCo.nl

Postbus 4 www.DeMaCo.nl
NL 1723 ZG Noord-Scharwoude Kvk 37079728
Th/nk/ng in solutions Tel.: +31 (0)226 33 21 00 Bank 65.12.13.134

06 User manuals

Customer : Max Planck Institut flr Kernphysik
Order no. : p080364
Revision: : 01

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.

No. Documents Rev. Remarks
1. Safety guidelines 08 None
2. User manual VIP 08 None
3. User manual Johnston couplings 03 None
4. User manual Vale box 00 None
5. User manual Phase separator 09 None
6. User manual Gas vent 02 None
7. User Manual DC 206 07 None
8 User Manual Safety Valve 00 None
Name : Kamil Ozhazinedar
Date : 18-2-2009
Signature : W
All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General PED H/H1 1ISO 9001 Page
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Safety guidelines
for working with
cold media

03-2008, Rev. 8, Page 1 of 10 pages
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Thinking in solutions
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Thinking in solutions

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.

03-2008, Rev. 8, Page 3 of 10 pages
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Thinking in solutions

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.

03-2008, Rev. 8, Page 4 of 10 pages
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Thinking in solutions

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).

03-2008, Rev. 8, Page 5 of 10 pages
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Thinking in solutions

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:
= jnvisible;

= odourless;

= tasteless, and

= nottangible.

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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Thinking in solutions

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.

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.

Ensure that all parts are degreased to ensure trouble free use in oxygen.

7. NEVER apply non-approved grease in oxygen environment.

w

o
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Thinking in solutions

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  Don’t expose any part of the body to cold
temperatures. parts and keep a safe distance.

Touching cold parts leads to severe burns. Use safety glasses, protective gloves and
protective clothing.

Liquified gasses are colourless and Make sure there is enough natural or
odourless. mechanical ventilation.
Leaking gasses may result in reduction of In contained areas use oxygen level

oxygen level. This causes rapid suffocation.  monitoring.
Use independent breathing devices.

High pressure may be present in the system. Before opening the installation make sure
Due to evaporation of liquid during heat up no pressure is present.
pressure may rise quickly. This leads to cold Never prevent the release of gas by the

gas releasing through pressure safety pressure relief valves.
devices. Breathing cold gas may lead to Keep a safe distance.
frostbite of mouth and lungs. Use safety glasses, protective gloves and

protective clothing.
Prevent breathing cold gas.

Oxygen and hydrogen are high explosive Keep a safe distance.

gasses. Don’t use open fire or other ignition
Take proper precautions when working with  sources.

oxygen and hydrogen systems.

Make sure the ATEX guidelines are followed.

Liquid air may condensate on cold areas. Don’t expose any part of the body to cold
This will flow or drip like water. Touching this parts and keep a safe distance.
fluid leads to severe burns. Use safety glasses, protective gloves and

protective clothing.

Where air condensates on cold areas liquid  Keep a safe distance.
oxygen may form. This causes a high risk for Don’t use open fire or other ignition
fire or explosion. sources.

>pP> P> PPP
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Thinking in solutions

e Periodically check the pipes for signs of damage or leakage. Cold spots are usually a clear
indication that something may be damaged or leaking.

e Periodically check the proper operation of the pressure relief valves.

e 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.
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Vacuum Insulated Pipelines
VIP PN16 and PN40
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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.

A Tip

A Take note

A Caution

A Warning

A Life

threatening
Danger

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

A Warning

The operator is responsible for the safety of an eventual assistant. The operator
must ensure that no dangerous situation could arise for the assistant
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ii. Safety and health of the operator

A Tak These instructions should be read by the operator as soon as possible to enable
ake note 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.

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

F +31 (0)226 33 21 11
D eM a CO E info@DeMaCo.nl

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.
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1 Introduction

A Inside Holland users of pressure equipment must perform an examination before

NoTE 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.

AWarning 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:
e DN10- DN25 2m

e 71 2.5m
e 15-25 3m
e 3’and 4’ 3.5m
e ¢ 4.5m
o & 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.
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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.

Repeat the above steps until the entire pipeline is positioned.

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

Implement limited height variances to prevent gas blockages.

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

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.

N o g s~ w

For the assembly of specific links, refer to the manual of this specific link, i.e.:
e Johnston-links
e Welding links
e Foam-links
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A Warning

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.

A Careful

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.

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.

A 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.

A Careful

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.
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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.
A HINT
g Points out possible problems to the operator.
NoTE
Indicates damage to the equipment or directly linked equipment when the operator
A Careful does not carefully adhere to the procedures.

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

The life of the operator is directly threatened.
A PERIL TO LIFE

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

A WARNING

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.
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ii. Safety and health concerns

A NoTE

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.

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

F +31 (0)226 33 21 11
D eM a CO E info@DeMaCo.nl

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.
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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.

A Careful

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 O, line. The maximum tightening moment of the KF50 clamp is
2,8 Nm.
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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.

A WARNING

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.

A Careful

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.

A Careful

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.
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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
A Tip
ﬁ Makes the operator aware of possible problems
Take note
Indicates damage to the application or immediate adjoining equipment if the operator does
A Caution not carry the procedures out cautiously.

Warns the operator of the possibility of injury when the procedures are not followed
A Warning carefully.

ﬂ Possible life threatening danger for the operator.
Life threatening

Danger

Under the operator DeMaCo Holland BV understands:
The person operating the machine supplied by DeMaCo Holland BV

A Warning

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.

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General 1ISO 9001 PED H/H1
Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 ISO 3834-2 VCA ** Page 3-9
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iii. Safety and health of the operator

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

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.

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

F +31 (0)226 33 21 11
D eM a CO E info@DeMaCo.nl

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.

A Warning

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.

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General 1ISO 9001 PED H/H1
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1 Content of operating instructions

1.1 General

1.1.1 Introduction

A NoOTE

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

Q %
PED P
GIrASrEL M C
b POBO36L / POBOZLS DeMala Holland by
ORDER NUMBER Oester 2
P valvebox 080364-01-00-00 Posthus &
REFERENCE Vessel / Jacket NL 1723 76 Noord Scharwaoude
P volume fitrh v= 70 / 850 T +3110)226 33 2100
P Haxallowsble press. PS (bar(g)) LAR 16/LIN 10/-1 F +31 (0]226 33 2111
E infa@beMalo.nl
> Min./Max. temperature TS (°Ck -196 /+20
P Hedium: Argan / Nitrogen / Vacuum
’ Safety valve pressure (barlgll: LAR 16/LIN 8/0 ’ PED cat./mod./fluid group: cat. 2/H/2
4 Working pressure (bar(gl): LAR max 16/LIN max 8/-1 4 Empty weight (Tare weight) (kg) 750
b Test pressure PT (bar(gl) LAR 25/LIN16/ -1 } Filling weight (kql: 60
P Dateof pressure fest (m/y): 01/2009 P Year of construction: 2008
} NOBO na. 0343 } Reg. no. =
O CRYOGENICS - VACUUM TECHNOLOGY - TECHMATIC - ENGINEERING - 150 9001 / VCAxx O
All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General 1ISO 9001 PED H/H1

Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 ISO 3834-2 VCA **
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1.1.3 Information in operating instructions

A Take note

General design information:
e This pressure equipment is designed according AD2000 design code.
e Used joint coefficient is 1
e Lifetime 1000 warm/cold/warm cycles
e  Technical documents, drawings and diagrams can be found in the data books
e Do not use the pressure equipment above or under the limits stated on the data plates
e  The valve box is for indoor use only

e 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.

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General 1ISO 9001 PED H/H1
Conditions for the supply of mechanical, electrical and associated electronic products of October 1992 ISO 3834-2 VCA ** Page 6 - 9
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1.2 Transportation and erection or installation (mounting)

A Take note

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
A Warning 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.
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1.4 Use/Operation

A Caution

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.

A Caution

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

A Warning

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

situation could arise for the assistant.

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General 1ISO 9001 PED H/H1
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1.5 Maintenance and inspection

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

e 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.

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

e  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.

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

e There can be aleak 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.

e  Fortaking the system into service make sure that the whole system is at ambient temperature

A Careful

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

All tenders and contracts for the performance of deliveries by us are governed by the Orgalime General 1ISO 9001 PED H/H1
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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
A HINT easily.
g Points out possible problems to the operator.
NoTE
Indicates damage to the phase separator or directly linked equipment when the
A Careful operator does not carefully adhere to the procedures.

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

The life of the operator is directly threatened.
A PERIL TO LIFE

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

A WARNING

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.
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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
A NoOTE 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.

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

F +31 (0)226 33 21 11
D eM a CO E info@DeMaCo.nl

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.
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1 Installation of a phase separator

A NoTE

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.

A HINT

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 °C. 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.

A WARNING

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.

A PERIL OF LIFE

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.
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A Tip

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.

A NoTE

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.

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.

A CAREFUL

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.
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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.

A WARNING

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

A HINT

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.
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6 Survey Spare Parts

Filling valve
Solenoid valve
Gauge connection
Seal for gauge
Gauge 0-6 bar
Safety relief valve
Levelcontroller
Levelsensor (DS 197)
Exhaust valve
Pressure reducer
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):

A HINT

A NoTE

A Careful

A WARNING

A PERIL TO LIFE

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.

A WARNING

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.
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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
A NOTE 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.

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

F +31 (0)226 33 21 11
D eM a CO E info@DeMaCo.nl

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.
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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,
A WARNING 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 ¥2” - 1” (art. # 212.120) and a swage coupling (art. # 516.047)
is needed.

A WARNING

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.

A WARNING

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.
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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.

A WARNING

When the ball valve is opened gas with a temperature as low as -2000C 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

A WARNING

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 5°C. Maximum storage humidity is 70%.

A Be careful that the protection cover, on the end of the Johnston Coupling,
WARNING . . .
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.
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APPENDIX A: Drawing 09189.C.2
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Table A.1. Parts list
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APPENDIX B: Drawing 09190.C.2
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APPENDIX C: Drawing 09187.C.2
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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.

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

F+31 (0)226 33 21 11
D eM a CO E info@DeMaCo.nl

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.

c30% S0-60Hz/10W/ A/ 03/Fuse 1 Amp Slow
DL206/A78/ X/ X/ X/ H/AA/080225,/00001

el @6 W[l M4 IS

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

Input power

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

Sensor input setting.
> 4-20mA

Valve output voltage
> 230 VAC 50-60 Hz
> 24 VDC

Fuse type

The type of fuse is specified on the type plate.
> 230 VAC model

> 24 VDC model

Line 2. DC206 configuration

6.

10.

11.

Type indication

The type is directly specified on the type plate.

> DC206 stands for Digital Controller

Model
> Stand alone

Sensor input

This value indicates the connected sensor type:

> DS197 (DeMaCo capacitive sensor)
> Pressure converter
> Other sensors

PT100 input mA
> Not applied
> PT100 applied

Valve output

Fill valve type

> No fill valve connected ex factory
> Open/Close valve

> Proportional valve

> Other type

Analogue output signal
> Analogue output signal not connected

Code on type plate
A

Code
01
03

Value:
1 A (slow)
4 A (slow)

Code on type plate
A

Code on type plate
A
B
0

Code on type plate
X
1

Code on type plate

O v m X

Code on type plate
X
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> Analogue output signal connected
12. Parameter setting
> Start-up mode "Manual operation”
> Start-up mode "Automatic”

13. Software release

> Software version DC206
14. Identification
> Order number
15. Serial number
> Serial number

Code on type plate

H
A

Code on type plate

A.Z

i.e. 080223

DC00000..99999

DC206 Level [l{ trollar
N o O {a (3)
I‘\:,___/' S i T Ea Ki./'
= b Sé ! b ~
14 < i 4 )
" S S hd S
) :
II\__ j - I . ™y
A . ELET o
i —
- Mo h
O, i)
1 (Y (b p— —
f_“'\ - — p—y l'lﬁ-' \'.
'.\._ _/.I REST&R AUT0 DPEN ll‘ﬂj--/l
. T
DeMaCo o
TN Y .
{10 [\11 | 12 |
L l/ _l_.f’
1 ;_I{l;.'_|-.;-}.l ."-{;:L:}'?'.

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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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 ﬁ Waardz omhoog - taets Wto | igto et

Auto - Automatic

Waarde omlaag - Value down

Restart - Restart 7| Waarde omicag toets Rastart ~ Restart -doets

Select - Select

Herstel alarm - Reset Alarm

Open - Open Select Select toets nm Herstel alarm - tosts

Open - tosts
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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% ° C and -199 ° 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 Il (EN 6101, IEC 664).

Declaration of Conformity
See chapter 10 CE - declaration of the DC206 level controller.

Ambient temperatures
- 15°C to 50 °C.

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 1A

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 | Maximum DeMaCo setting | Unit
number | values

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 Range DeMaCo Unit
indicator setting
Valve response | A 1..99 1 Second
time
0: manual operation
Start-up mode |[B 0..1 1 i
1: automatic
Max. fill time C 1..99 30 Minutes
L L 0: mak
ow alarm D 0. 1 0 make
output 2: break
High al 0: make
igh alarm
s E 0..1 0 2: break [activate /
output i
deactivate
0: make
Auto output F 0..1 0
2: break
Input filter G 1..10 1 Second
Working range 0: make
H 0..1 0 2: break [activate /
deactivate
0: < Low active
. T measurement < T set
PT100 input A | 0..1 0 ] )
1: > High active
T measurement > T set
PT100 J 50 .. 99 73 Limit value for overflow
reference alarm
Fill valve 0: Failsafe, fill valve closes
function 1: Normal, remains open
in the event of | L 0..1 0 (alarm remains at high
a low alarm level)
output
PT100/Restart 0: PT100 input
Input function [N 0..1 0 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 (1) 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 -150° and -199° 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 Range DeMaCo Unit
Display setting

High alarm | iet0 | o9 10 s

delay time A

Low alarm i.e.10 [1..99 10 s

delay time I

Repeat time ! lie.30 [1..99 30 0.5 minute

High alarm

Repeat time i.e.30 [1..99 30 0.5 minute

Low alarm I

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

Functions

High alarm delay time

Low alarm delay time

Repeat time High alarm

Repeat time Low alarm

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.
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.
Repeats the high alarm signal after the set time (value x 0.5 minutes)
after this has been accepted (switched off) by the operator.

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.

Oct. 2008,rev.7, SvdP, pg. 14-32



5. Operation

The DC206 is operated by means of the touch controls on the front panel.

- g Vi | e )

Leval (antrallie
dh Mk A= TN
!_- T P N

]
| |open

@ & QG

= - i
_ DeMalo |

Figure 5.1. Overview of the DC206 operating elements

5.1 Operation mode

[Select]

[Select] [Open]

(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.

(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.

Oct. 2008,rev.7, SvdP, pg. 15-32



[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 “___U.

Attention: all settings and alarms will be ignored! Operation can now be switched over to automatic mode.
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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:

Power
Input 3 L Be aware!

1

——3
830\/AC 2x Fuge% (NG9 — 830\/AC
(Comm(ggig

DCe06 i

19 20 22 6 4 2 :%j

1=

DS197/

. levelsensor
Q Current input
4-20mA

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!
o 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:

Power
Input j/g71 Be aware
c30VAC =3 c30VAC
2x Fuse 1A (NO>S —
(NO>8
(Common> 7
. nCels .
16 WEW
19
19 20 22 6 42 :%j
i
PTLI00 &
heating
DS197/

levelsensor
Q Current input
4-20mA
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
Power External display
Input 1|
230VAC T = N
2x Fuse 1A ENN%E —
(Common>7
DC206 Be aware! .
c30VAC
/7] Hw
19 20 22 6 4 2 %
%
DS197/

levelsensor

Current input
4=20mA

Figure 6.3.1 230 VAC model with open/close valve and external display

c30VAC

Fower
Input

1

T

—
2x Fuse 1A

External display

PT100 &
heating

1 13
% E AN
(ND8
(Common> 7
. bC206 Be aware
15 C30VAC
6 /1]
17
18
19 20 22 642 %
L
DS197/

@

levelsensor
Current input
4-20mA

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:

Power
Input
24\/DC ol o L
2x Fuse 4A 9

(NO>8
(Common) 7

DCel6 i

19 20 22 31 32 :%j

DS197
— levelsensor
<;;>CUPP@Wf input
4-20mA

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:

Power
Input
24V DC a=—lF o L
2x Fuse 4A NO> s
(Common> 7
. DCe06 .
. — /1w
i
19 20 22 31 32 i%i
PT100 &
heating
DS197/

levelsensor
<;;>Cu%%@mtmput
4—20mA
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:

Power
Input
i 13
24\ DC =5 55
2x Fuse 4A

DC206

19 20 22 31 32 i%i

DS197/
levelsensor
Current input
4—=20mA

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.

o 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

External display

AN

Power
Input
jL 13
24V DC =15 el
2x Fuse 4A (NG9
(ND>8
(Common> 7
DC206
19 20 e2 31 32
DS197/

- levelsensor
<;;>Curr@mtmput
4-=20mA

Figure 6.7.1 24 VAC model with open/close valve and external display

i

External display

N

Power
Input s
24V DC ol il
2x Fuse 4A (NCI9
(NO>8
(Commond 7
 DCPO6
15
16
17
18
19 20 e2 31 32
PTI00 &
heating
DS197/

- levelsensor
<;;>Curr@mtmput
4-20mA

Figure 6.7.1 24 VAC model with open/close valve and external display

T
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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 VACN

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 1 (Brown)
compensation in connection to wire resistance)

17 PT100-2 (together with PT100-1 - 0-points 2 | (White)
compensation in connection to wire resistance)

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:

Oct. 2008,rev.7, SvdP, pg. 25-32




(3]

1415 16] 17| 18] 191201 21)122 |23 |24 |25

1‘3‘5‘?‘9‘11

26| 27| 28| 291301 211 32]|33|34|35|36|37 |38

‘2‘4‘6‘8‘10‘12

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.

Omschrijving A | n B |
1: Voedingsselectie. 230VAC 24VDC

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.

115
105

155

152

35
=1
L1

Figure 7.2 Dimensional characteristics

1&0

|

1L

11&

130

145
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8. Programme diagram

Definitions of the levels in the application.

................ High alarm

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”

» High alarm
» Fill valve does not close

properly

Reset acoustic signal
Check liquid supply

[Reset alarm]

(flashing) > Filling pressure is too|» Reduce response time
high » Reduce max. filling level See 4.2
» Start up DC206 after
performing the checks
[Restart]

» Valve response time is to
long
» Max. filling level is too
high

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

>

>

mA)

>

>

Check the cable
Check the signal (4 - 20

Call DeMaCo Holland bv

Dry the sensor, observance

On / Out switch
(10)
[Restart]
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of the safety standards.
» PT100 has been|» Check / correct level and
activated the PT100 sensor (if present)

Level measurement is | A failure source is present in [» Remove radiation source
inaccurate the vicinity of the system,
which is emitting

electromagnetic radiation

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.

Oct. 2008,rev.7, SvdP, pg. 30-32



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:

Radiated emission:

Harmonics:
Flicker:

Immunity
Electro Static Discharges (ESD)

Radiated immunity:

Electrical Fast Transience (EFT)

Surges:

Conducted immunity:
+ A3 (2003) (precedence)

and

and

and
and

and

and

and

and

and

EN 55011 (1998) + A1 (1999) + A2 (2002) (precedence)
EN 55016-2-1 (2004)

EN 55011 (1998) + A1 (1999) + A2 (2002)

EN 55016-2-3 (2004)

EN 55011 (1998) + A1 (1999) +A2 (2002)

EN55016-2-3 (2004)

EN 61000-3-2 (2000)

EN 6100-3-3 (1995) + A1 (2001)

EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence)
EN 61000-4-2 (1995) + A1 (1998) + A2 (2001)
EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence)
EN 61000-4-3 (2006)
EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence)
EN 61000-4-4 (1995) + A1 (2001) + A2 (2001)
EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence)
EN 61000-4-5 (2007)

EN 61326 (1997) + A1 (1998) + A2 (2001)

EN 61000-4-6 (1997) + A1 (2001)

Oct. 2008,rev.7, SvdP, pg. 31-32



Power supply
Voltage dips and variations

Safety:

Place:

Date:

Name and function

Signature

EN 61326 (1997) + A1 (1998) + A2 (2001) + A3 (2003) (precedence)

and EN 61000-4-11 (1994) + A1 (2001)

EN 61010-1 : 2001

Noord-Scharwoude, the Netherlands
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Operating Instructions for
MITT safety valve
3% 805 / 808 / 809 1 810

i. Purpose of the Operating

nsiructions

“hese Operating Instructions provide important infor-
nation relating to the safe and intended utilisation of
he product. Please study the Instructions thoroughly
sefore fiting and using the device. Improper handling
and improper utilisation may be dangerous for the
sperator and third parties, and may result in damage
o the plant.

2. Wodel

city acting, spring loaded, normal safety valve
+ TUV4ested and certified response pressure

with or without condensate borehole

+ Type approval (Module B) with acceptance in
accordance with Module F (Pressurised Equipment
Directive 87/23/8C)

+ AD-2000 Data Shest A 2, DIN 3381, DIN 3840
© VdTOV Data Sheet 100

3. Function

The SV is designed to prevent excess pressures in
canister and pipe systems. When the set pressure
embossed on the housing) is reached, it opens and
drains the medium off. When the pressure falls, the 8V
automatically closes within 10 % below the response
yrassure. {ts specified flow rate is achieved at a pras-
sure of approx. 10 % above the response pressure. Al
‘gsponse pressures of betow 3 bar, it closes within 0.3
sar below the responss pressure {only 8V BO5 1 808).

Py

et KINgS
The safety valves have markings embossed on the
wousing. A typical example is explained in the following
section:
3V 805/ 808
v 8V 03-931 8.0 D/G 0.56 1.5 bar 200 155

Component tesignation /Gases and vapours™. Set prassure  ArticehNo
narrowest fiow diamater Cuthiow figire

VMG PNG3

°H HO5828 WITT 805-2

ranufacturer No. Matertal  Seal
Manufacturer designation & typ

OF 0048

Nominal pressure
tevel of the housing

Hotifiod body

IV 809/ 810
WITT 865 2,0401 VMO 1.5 bar PH H05829

Waterial Soal Hanufacturer Mo,

tanufacturer designation & typ

200 155 159m%,, CE 0045

Set prassure

Artinet-Ho. Bfow off volume flow  Notified body

5. Utilisation

Safety valves must be capable of preventing the
development of overpressure even if all upstream con-
trof, reguiation and monitoring devices fail. For thi
purpose, the specified flow rate of the safety valve
must be at least as large as the flow rate which would
be requited in the event of a malfunction. This is in
order to prevent the development of inadmissible over-
pressure in the system (see marking "Blow-out volume
flow” — if necessary, ses Appendix).

Note

The normal system pressure should lie at least
10% below the response pressure of the SV,

The SV may be used only for gasses and vapours (fig-
uid gases in fiquid form are also deemed to be gases).
Check that the materials are compatible with the
media which may need blowing out.

Do not use the SV as a control u n order e.g. to
sstablish a desired operating pressure, If the SVs are
frequently triggered, check your process.

Do not use in heating equipment and systems for pro-
cessing warm water.

Do not use the SV for gases or vapours for which they
are not suitable. Furthermore, deploy the 8V only in
the permitied temperature range {see sealant mate
als). in case of doubt, ask the manufacturer.

8. Technical data
Housing materials / valve piston materials:

1.4541 (stainiess steel X10CrNITI 18 9}
2.0401 (brass CuZn39Pb3)
2.0402 {brass CuZnd0Ph2)

Spring material;
1.4310 (staintess steel X12CrNi 17 7)
Seal materials / permitted temperature range:

FPM fluoric rubber
<20 °C to +150 °C
EPDM ethylena-propylene-diene rubber

-40 °C to +80 °C
CR chiorbutadiene rubber
30 °C to +100 °C

FFKM perfluoro rubber
-30 °C to +150 °C

HNBR acrylonitrile-butadiene rubber
-30 °C to +100 °C

VMQ con rubber
-60 °C to +150 °C

PTFE Hostaflon {only SV 808/ 810)

-196 °C to +150 °C.

7. Installation and fitting

The SVs may only be fitted by qualified personnel to
connections designed for the purpose.

They may be installed at any position. However they
may not be made ineffective by shut-off units, and may
not be exposed to any inpermissible structural, dynam-
ic and thermal oads.

Before fitting the 8V, the performance characteristics
must be compared with the deployment conditions.
The loss of pressure in the feed pipe may not exceed
3% of the 3V's response pressure when subjected to
the maximum blow-off pressure.

in the case of SVs which could directly or indirectly
endanger persons or the environment in the event of
the escape of the medium (e.g. as the result of blow-
off noises, toxic, inflammable gases), blow-off pipes or
other protective devices must be installed.

In ihe case of SVs without condensate boreholes,
steps must be taken to ensure that any possible
escape of condensate is not able to impair the function
of the 8V. In the event of the possible formation of
condensate, it may be necessary to provide SVs with-

out condensate boreholes with a condensate-removing
device which cannot be shut off. in this event, the SV
may not represent the lowest point of the blow-off
pipe. Furthermore, this must be fitted in a position
which prevents the accumulation of condensate within
the SV.

The blow-off pipes must be adequately dimensioned
for the flow rate which needs to be discharged. In the
event of a blow-off through the valve, the pressure
loss may not exceed 15% of the response pressure.
The reaction forces resulting from the vaive blow-off
must be safely absorbed through the suitable attach-
ment of the pipe.

AWITT adapter must be installed between the 8V and
the blow-off pipe.

The SVs should be removed from their packaging only

Before instaliation and removal, the systerm must be
pressure-free (if necessary, rinse).

The SVs may only be fitted — using the matching stan-
dard key {SW 27} — o the hexagon immediately above
the connection thread.

Note

Mever fit the valves above the hexagon in the
vicinity of the outlet screw joint, as they may be
damaged by the torsion loads. Use this hexagon
only for screwing with one blow-off pipe.

In the case of valves with a conical (NPT} connection
thread, the use of a sultable thread sealant (g.g. PTFE
band) is recommended. In this respect it is important
to ensure that no trace of the sealant is permitted to
penetrate the valve, as this could fead to a permanent
seal loss following the activation of this valve,

Yalves with cylindrical connection threads may only be
sealed with suitable seal slements.

Following fitting, check that the connections are gas-
tight. When using liquids {e.g. leak detector sprays) for

the purpose of identifying leaks, steps must be taken
{0 ensure that these do not penetrate the valve, as this 1.0
could impair the subseguent functional capability of the Technical alterations remain
valve.

If the SVs are given a coating of paint, sliding parts
may not come into contact with the paint.

In the case of 8Vs with condensate boreholas, these
may not be blocked. Dirt within the vaive may lead to
functional unreliability. For this reason, i portani
to prevent dirt penetrating the valve during instatlation
or operation

8. Servicing

Servicing may be performed only by qualified person-
nel. .
Check the 8Vs at regular intervals {approx. every 6 G
months) to verify that these are still sealed. When
used in conjunction with corrosive media, this check
must be performed at more frequent intervals, Once
the SV has been activated, this seal check must be
performed immediately, as it cannot be ruled out that
the SV is no longer able to close entirely due to the
penatration of a foreign body or another cause. During
the function test, it is important to ensure that nobody
can be ed by the escaping medium. In particular,
the valve should not be subjected to a cluse visual
inspection during the performance of the test.
Remember that the opening of the valve can produce
a loud noise.

9. Repair

Repairs may be performed only by the manufacturer.
Any repairs or alterations performed independently by
the user or a third party (adjustment of the response
pressure) shall cause the manufacturer's liability with
respact to the resulting consequences to be rescinded,
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3V BOS/ 3808 Blow-off volume flow for air at 23 OC {only valid with atmospheric counterpressure)
Opening pressure [bar} 0.5 1 2 3 4 5 [} 7 £ 9 10 11
Volume flow 1m3n] 15.7 35.9 48.3 60.6 73 85.4 97.7 110.1 122.3 134.7 147
Opening pressure [bar] 12 14 15 16 17 18 19 20 21 22 23
Volume flow [m7h) 159.4 1841 196.5 209.8 260.6 27514 2897 304.3 318.9 3334 348
Opening pressure [bar] 24 26 27 28 29 30 31 32 33 34 35
Volume flow m3/m] 3625 375.5 380 404.5 419 433.4 448 4624 476.9 491.5 505.9 520.4
Opening pressure [bar] 36 37 38 39 40 o4 42 43 44 45
Volume flow M) 534.9 549.4 563.9 578.4 592.9 607 .4 621.9 6383 650.9 6653

Opening prassures are overpressures above atmospheric pressure, volume flows are standard volume flows, relative to standard state 23 °C, 1013.3 mbar

§V 809 /810 Blow-off volums flow for alr at 23 OC {only valid with atmospheric counterpressure)
Opening pressure [bar] 46 47 48 49 50 51 52 53 54 55 56 57
Volume flow M3 12.6 13.2 13.9 14.8 15.9 17.1 18.5 201 21.8 23.7 257 27.8
Opening pressure [bar} 58 59 60 61 62 63 64 85 66 87 68 B9
Volume flow [y 30.0 324 34.9 375 40.2 43.0 45.9 48.8 51.9 55.0 58.2 B51.4
Opening pressure [bar) 70 71 72 73 74 75 76 77 78 79 80 81
Volume flow 1m3/m 64.7 681 71.4 74.9 78.3 81.8 85.3 88.8 92.3 95.8 99.3 102.8
Opening pressure [bar} 82 83 84 85 88 87 88 89 80 91 92 a3
Volume flow m3m] 106.3 109.7 1131 116.5 119.9 12314 126.4 129.6 132.7 135.7 138.7 141.5
Opening pressure [bar] 94 95 96 97 98 99 100
Volume flow m3m 144.3 147.0 149.6 18621 154.5 156.7 158.8

Opening pressures are overpressures above atmospheric pressure, volume flows are standard volume flows,
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Operating and Installation Instructions

GB

Cryogenic Globe Valves with Gland Packing

Cryogenic Globe Valves with Actuator
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Operating and Installation Instructions

1.0 General Inf

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.

1 on O i ions

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.
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Operating and Installation Instructions
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,".

- please contact the manufacturer for valves for special medium, which require or exclude specific materials A

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. Changeoer 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
only valid for valves greater then size DN 25!

(E CE - mark

Marking of Valves equal or smaller
size DN 25.

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,)

- 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!)
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!)
CAUTION: The torque must be correct to avoid any damages.

6.0 Notes om danger during Installation, Operation and Maintenance A

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 A

- 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 A

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 A

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. Edition 08/2003-GB

HEROSE GMBH Tel. 04531/509-0
ARMATUREN UND METALLE Fax 04531/509120

Elly-Heuss-Knapp Str. 12
D-23843 Bad Oldesloe
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Einbau- und Betriebsanleitung 6100-8010
Installation and Operating instructions .
Instructions de montage et de service

Alle Arbeiten diirfen nur von geschultem und qualifizierten Personal unter der Verantwortung einer
Aufsichtsperson ausgefiihrt werden. _

1 Produktkennzeichnung

Bei jedem Schriftwechsel sind der Typ und moglichst auch die Werksnummer des Gerétes anzugeben. Jedes Gerét ist mit einem Typenschild versehen.
Siehe Typenschild:

Pneum. Stellantrieb ST 6135 B6 6G Po

Feder : Feder schliesst Zuluftdruck max. 6 bar
Membranfidche

Federbereich

Stellweg 1 35 mm

WE-Nummer : 8062000010

P : PXDEADGXXXX {{ §€T26D T6

Regeltechnik Kornwestheim GmbH, hitp:/Amww.rik.de
Max-Planck-Str. 3, 70806 Kornwestheim, Germany

2 Demontage des Stellantriebes

WICHTIG: Vor allen Arbeiten am Stellantrieb ist dieser vom Ventil zu trennen.

Diese Mafinahme ist nur fiir den Wechsel folgender Teile relevant:
- der Membran (Pos. 401), einschlieBlich Kolbenstange (Pos. 203) und Membranteller (Pos. 202)
- einer (oder mehrerer) Feder(n) (Pos. 501)

2.1 Wechsel der Membran

¢ Alle kurzen Schraubenbolzen entfernen, die langen Schraubenbolzen an ihrer Stelle belassen.

* Federn vollsténdig entspannen. Dazu die langen Schraubenbolzen nacheinander langsam lockern.

ACHTUNG: Durch das Zusammendriicken der Federn wird eine betréchtliche Spannung auf die Schraubenbolzen ausgeiibt. Gefahr des Abwurfs des
oberen Gehauseteils.

* Nach Entfernung der langen Schraubenbolzen oberes Gehauseteil (Pos.101) abnehmen.

¢ Mutter (Pos. 304) und Parallelfithrung (Pos. 302) demontieren.

* Membran (Pos.401)einschlieBlich Kolbenstange(Pos.203) und Membranteller (Pos.202) nach oben herausziehen und komplette Einheit ersetzen.
ACHTUNG: Es ist zu pritfen, ob die Federn nach dem Zusammendriicken gerade sind. Vor Beginn des Zusammendriickens Membran so positionieren,
dass deren Offnungen senkrecht zu den Bohrungen des unteren Gehauseteils stehen und die Federn gerade sind.

* Mutter (Pos. 304) wieder festziehen und kleben (Kleber Typ Loctite 242). Dabei sind folgende Anziehmomente zu beachten:

- GroBe der Membranmutter M10 Mi12 Ml6
L - Anziehmoment in Nm 43 74 160
ACHTUNG: Beim Festziehen Drehung der Membran vermeiden, um diese nicht zu zerstéren.

* Oberes Gehauseteil (Pos. 101)wieder montieren.

* Bei Einsatz der langen Schraubenbolzen Federn ( Pos. 501) soweit zusammendriicken, bis Membran zwischen den beiden Gehauseteilen vollsténdig

eingespannt ist.

¢ Kurze Schraubenbolzen wieder einsetzen und alle Schraubenbolzen mit folgenden Anziehmomenten festzichen:

Anziechmoment in Nm

GroBe M6 Grofle M8

Stahl 12 26

Inox 9 21

Schraubenbolzenmaterial

2.2 Wechsel einer (oder mehrerer) Feder(n)

* Alle kurzen Schraubenbolzen entfernen, die langen Schraubenbolzen an ihrer Stelle belassen.

» Federn vollstandig entspannen. Dazu die langen Schraubenbolzen gleichmaBig lockern.
ACHTUNG: Durch das Zusammendriicken der Federn wird eine betrachtliche Spannung auf die Schraubenbolzen ausgeiibt. Gefahr des Abwurfs des
oberen Gehauseteils.

* Nach Entfernung der langen Schraubenbolzen oberes Gehéuseteil (Pos.101) abnehmen.

¢ Mutter (Pos.304) und Parallelfiihrung (Pos.302) demontieren

* Gesamte Gruppe, bestehend aus Kolbenstange (Pos. 203) / Membran (Pos. 401)/ Membranteller (Pos. 202) abnehmen.

* Feder(n) (Pos. 501) wechseln. Der Windungsanfang muss zur AuBenseite des Gehauses hin gerichtet sein, (Positionierung siehe Anhang 2)

* Oberes Gehauseteil (Pos. 101) wieder montieren.

¢ Bei Einsatz der langen Schraubenbolzen Federn soweit zusammendriicken, bis Membran zwischen den beiden Gehéuseteilen vollstindig eingespannt ist.

* Kurze Schraubenbolzen wieder einsetzen und alle Schraubenbolzen mit folgenden Anziehmomenten festziehen:

. Anzichmoment in Nm

Schraubenbolzenmaterial GroBe M6 GroBe M3
Stahl 12 26
Inox 9 21

* Stellantrieb tiber Kupplungshilfte (Pos. 302) wieder mit dem Ventil verbinden.

Regeltechnik Komwesthaim GmbH Telelon +4% 7154 13340
Hax-Planck-Sirake § Telefak +48 7154 131431
70808 Kornwestheim tternel wew.stk de

GERMANY Edtall info@nk de

,,,,,,, e REGELTECHNIK =
KORNWESTHEIM

Ao o AL il b

07/2008



Einbau- und Betriebsanleitung 6100-8010
Installation and Operating instructions .
Instructions de montage et de service

3 Funktionskontrolle
31 Dichtheitskontrolle

UEoE:w.Zoao_,m:sm anschliefen und Druck erhéhen, bis die auf dem Typenschild angegebene max. Drucklufteinspeisung erreicht ist. Die Kolbenstange muss
sich in die duBerste Position bewegen. Kommt die Kolbenstange in dieser Position nicht zum Stehen, liegt dies am Druckverlust. In diesem Falle ist die
Dichtheit an der Durchfiihrung der Kolbenstange, an der Membran, am: Dichiring (Pes. 104) an der Stangedichiimg {Pos. 405) und am Eintritt der Druckluft
zu prifen.

3.2 Kontrolle des Arbeitsbereichs der Federn

Dieser ist mittels Druckkontrolle am Anfang und am Ende der Wegstrecke zu uberpriifen. Die Werte missen mit den Angaben auf dem Typenschild
tibereinstimmen. L

3.3 Einstellung der Kupplungshalfte

Die an der Antriebs-Seite befindliche Kupplungshilfte gestattet durch deren Drehung die Einstellung des Ventilhubes.

4 Ersatzteilbestellung

Bitte nchmen Sie zur Vorbereitung der in Abschn. 1 genannten Informationen zur Produktkennzeichoung Kontakt zu uns auf.
Der Nutzer verpflichtet sich bei jeder Wartungsarbeit, die eine Riickfilhrung der Ausriistung in unseren Betrieb erforderlich macht, zur Reinigung und
Dekontaminierung der Ausriistung, um die Sicherheit unseres mit der Wartung beschaftigten Personals zu gewahrleisten.

5 Sauerstoff-Betrieb

ACHTUNG: Bei Sauerstoffbetrieb ist den nachgenannten Empfehlungen aufgrund der Explosionsgefahr unbedingt Folge zu leisten.
51 Vorbereitung

Die Montagewerkzeuge sind mit Azeton zu entfetten. Die Arbeitsumgebung ist einer Reinigung, Entfettung und Trocknung zu unterziehen.

5.2 Handhabung der Teile und Werkzeuge

* Alle mit Sauerstoff in Kontakt stehenden Teile und Flachen sind mit Azeton zu entfetten.

* Die Trocknung erfolgt einfach durch Verdunsten an der Umgebungsluft.

* Nach der Entfettung und Trocknung, sind die Teile und Flachen mit trockener Druckluft abzublasen.

¢ Es wird daran erinnert, dass die Werkzeuge mit Azeton zu entfetten sind.

¢ Zur Vermeidung emneuten Einfettens der Teile wahrend deren Handhabung hat der Bediener saubere und trockene Baumwollhandschube zu tragen.

53 Fettsorte
Als Fettsorte darf einzig und allein Spezialfett fiir Sauerstoffbetrieb (Typ VOLTALEF 901) zum Einsatz gelangen.

Regeltechnik Kornwasihaim GbH Talefon +49 7154 13140
Wax-Planck-Sirale 3 Telefax +4% 7184 13 4.31
TOBUG Kornwestbeim inlernet wewstk da
GERMANY Bl info@nkds

“ REGELTECHNIK!
KORNWESTHEIM
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Einbau- und Betriebsanleitung 6100-8010
Installation and Operating instructions e
Instructions de montage et de service

Installation and handling shall only be carried out by competent, trained and qualified personnel
under the responsibility of a person of authority.

1 Product identification

The type and serial number must be mentioned in all correspondence concerning the said equipment. Each instrument is labelled by a type plate and the order
no., position within the series and type:

Pneum. Stellantrieb ST 6135 B6 6G Po

Feder : Feder schliesst Zuiuftduck max. 6 bar
Membranfiache ;280 cm?

Federbereich 10,8...8,0 bar

Stellweg : 35 mm

WE-Nummer : 8062000-010

P : PXDEADGXXXX { 126D T8

Regeliechnik Kornwestheim GmbH, hitp:/iwwwrtk.de|
Max-Planck-Str. 3, 70806 Kornwestheim, Germany

2 Dismantling the casing of the actuator

IMPORTANT: Before carrying out any operations the actuator must be dissociated from the valve.
This operation should only be carried out to change:
- the diaphragm (Pos. 401), incl. rod (Pos. 203) and the diaphragm plate (Pos. 202),

- one (or several) spring(s) (Pos. 501)

21 Changing the diaphragm

¢ Remove all the short bolts and leave the long ones.
¢ Ensure full spring decompression by loosening the long bolts little by little and one after the other.
WARNING: Spring compression creates a great deal of tension on the bolting. There is a danger of the upper casing ejecting.
* After you have removed the long bolts, remove the upper casing (Pos. 101).
* Dissasemble the nut (Pos. 304) and parallel motion (Pos. 302)
* diaphragm (Pos. 401) incl. rod (P0s.203) and diaphragm plate (P0s.202) pull out und exchange the complete unit
WARNING: It is absolutely essential to make sure that the springs will be perfectly upright after compression. Before starting compression, the
diaphragm should be placed in such a way that the holes are perpendicular to the lower carter holes and that the springs are perfectly upright.
* Block and glue (Loctite 242 type glue) the nut again (Pos. 304) according to the following tightening torques:
- Diaphragm nut size M10 MI2 Milé6
- Tightening torque in Nm 43 74 160
WARNING: To avoid damaging the diaphragm, make sure that it does not rotate during tightening.
* Re-assemble the upper casing (Pos. 101)
* Using the long bolts, compress the springs (Pos. 501) until the diaphragm is completely clamped between the 2 casings.
¢ Put all the short bolts back in position and tighten all the bolts according to the following tightening torque:

. . Tightening torque in Nm
Bolting material M6 Dimension ] M8 Dimension
Steel 12 26 .
Stainless steel 9 21
2.2 Change of one (or several) spring(s)

* Remove all the short bolts and leave the long ones.
¢ Ensure full spring decompression by loosening the long bolts little by little and one after the other.
WARNING: Spring compression creates a great deal of tension on the bolting. There is a danger of the upper casing ejecting.
* After you have removed the long bolts, remove the upper casing (Pos. 101).
* Dissasemble Nut (Pos. 304) and parallel motion (Pos. 302)
¢ remove the complete unit of rod (Pos. 203) / Diaphragm (Pos. 401)/diaphragm plate (Pos. 202)
* Change the spring(s) (Pos. 501). The beginning of the spiral should be directed towards the outside of the casing. (For the position, refer to appendix 2)
¢ Re-assemble the upper casing (Pos. 101)
* Using the long bolts, compress the springs until the diaphragm is completely clamped between the 2 casings.
* Put all the short bolts back in position and tighten all the bolts according to the following tightening torque:

. . Tightening torque in Nm
Bolting material M6 Dimension | M8 Dimension
Steel 12 26
Stainless steel 9 21

* Couple the actuator again on the valve via the half coupling (Pos. 302)

Regeliechnk Komwesthaim GmbH Telofon +48 7159 13140
Wax-Planck-Slrale 3 Toletax+49 7154 131431
70808 Kornwestheim Internet wwwrik.de
GERMANY E-ball info@nk.de

REGELTECHNIK
KORNWESTHEIM
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Einbau- und Betriebsanleitung ; 6100-8010
Installation and Operating instructions i
Instructions de montage et de service

3 Operating control

31 Tightness check

Connect the air supply and increase the pressure until it reaches the maximum supply indicated on the plate. The rod should move and come to a halt at the
extreme position. If the rod does not come to a halt, this means that the pressure is dropping. In this case it is necessary to check tightness at the passage of the
stem, diaphragm, diaphragm O-ring (Pos. 104) and the sealing of the (Pos. 405) and at the inlet of the air supply.

3.2 Spring scale control

Check the scale of the springs by checking the pressure at the beginning and at the end of a stroke. The values must comply with the data on the identification
plate.

33 Half-coupling setting

The rotation of the half-coupling on the actuator side makes it possible to set the stroke of the valve.

4 Ordering spare parts

Contact us after having prepared all the information necessary for identification as stipulated in paragraph 1. In the event of any maintenance work which
requires the material to be returned to our premises, the consignor undertakes to clean and decontaminate the entire apparatus in order to guarantee the safety
of our personnel.

5 OXYGEN service

WARNING: During oxygen operation, it is absolutely essential to follow the recommendations below as there is potential explosion hazard.

5.1 Preparation instructions

The grease on assembly tools must be removed with acetone. The working environment must be clean, free of grease and dried.

5.2 Handling operations

¢ All the parts and surfaces in contact with oxygen must be degreased with acetone.

* Drying is carried out simply through evaporation in the ambient air.

e After degreasing and drying, the parts and surfaces must be blown with dry compressed air.

¢ We remind you that grease should be removed from the tooling with acetone.

* To avoid greasing parts during handling, the operator should wear clean and dry cotton gloves.

5.3 Type of grease
The one and only type of grease to be used is a special oxygen service grease (VOLTALEF 901 type grease).

Regaitechnik Kornwestheim GmbH Tolston +48 7154 13149
Max-Planck-Sirafle § Tolefax +45. 71584 1314.31
THR0G Kotnwestheim Internet www.rik.de
GERMANY E-Mal ido@nk de

i o T vl do

07/2008




Einbau- und Betriebsanleitung , : 6100-8010
Installation and Operating instructions =
Instructions de montage et de service

Toutes les manipulations doivent étre réalisées par du personnel compétent, formé et qualifié sous
la responsabilité d’une personne faisant autorité.

1 Identification du produit

La codification et le numéro de fabrication sont & mentionner lors de toute correspondance concernant I'équipement. Chaque équipement est référencé par une
plaque d'identification.

Pneum. Stellantrieb ST 6135 B6 6G Po

Feder : Feder schliesst Zuluftdruck max. 6 bar
Membranflache 280 cm?

Federbereich 10.8... 3,0 bar

Stellweg 135 mm

WE-Nummer : 8082000-010

Tvp : PXDEADGXXXX { @ )m26D T8

Regeltechnik Kornwestheim GmbH, http:/iwww.rtk.de
Max-Planck-Str. 3, 70808 Kornwestheim, Germany

2 Démontage du carter du servomoteur

IMPORTANT : Avant toutes manipulations, le servomoteur doit étre démonté de la vanne.
Cette opération n’est valable que pour le changement : «
- de la membrane (Pos. 401), de la tige due piston (Pos. 203) et du plateau & membrane (Pos. 202)
- d’un (ou plusieurs) ressort(s) (Pos. 501)

21 Changementdela membrane

* Retirer la totalité des boulons courts, laisser les boulons longs.
* Assurer la décompression compléte des ressorts en desserrant peu & peu et 1’un aprés 1’autre les boulons longs.
ATTENTION : La compression des ressorts crée une tension importante sur la boulonnerie. I y a un risque d'éjection du carter supérieur.
* Aprés avoir enlevé les boulons longs, enlever le carter supérieur (Pos. 101)
* démonter I’écrou (Pos. 304) et le guidage paralléle (Pos. 302)
* Retirer la membrane (Pos. 401) inclus la tige du piston (Pos. 203) et le plateau & membrane et remplacer 1" unité compléte
ATTENTION : I est impératif de s’assurer que les ressorts sont bien droit aprés leur compression. Avant de commencer avec la compression
de la membrane, celle-ci doit étre positionnée de telle sorte que ces trous soient a ’aplomb des trous du carter inférieur et que les ressorts soient droits.
* Bloquer et coller (colle type Loctite 242) a nouveau Iécrou (Pos. 304) selon les couples de serrage suivant :
- Taille de 1'écrou de membrane MI0 Ml12 Mle
- Couple de serrage en Nm 43 74 160
ATTENTION : Lors du serrage, il faut éviter la rotation de la membrane afin de ne pas la détériorer.
* Remonter le carter supérieur (Pos. 101).
¢ En utilisant les boulons longs, comprimer les ressorts (Pos. 501) jusqu’a serrage total de la membrane entre les 2 carters.
* Remettre en place ’ensemble des boulons courts et serrer I'ensemble des boulons selon le couple de serrage suivant :

) . Couple de serrage en Nm
Matiére de la boulonnerie Dimonsion M6 Dimension V8
Acier 12 26
Inox 9 21

2.2  Changement d’un (ou plusieurs) ressort(s)

» Retirer la totalité des boulons courts, laisser les boulons longs.
* Assurer la décompression compléte des ressorts en desserrant peu & peu et 1’un aprés 1”autre les boulons longs.
ATTENTION : La compression des ressorts crée une tension importante sur la boulonnerie. Il y a un risque d'éjection du carter supérieur.
* Aprés avoir enlevé les boulons longs, enlever le carter supérieur (Pos. 101).
* Enlever 1'ecrou (Pos. 304) et le guidage paralléle (Pos. 302)
* Retirer I'ensemble : tige (Pos. 203) / membrane (Pos. 401) / plateau & membrane (Pos. 202)
* Changer le(s) ressort(s) (Pos. 501). Le début de spire doit étre orienté vers I’extérieur du carter. Pour la position, veuillez consulter / ‘annexe 2.
* Remonter le carter supérieur (Pos. 101).
* En utilisant les boulons longs, comprimer les ressorts jusqu’a serrage total de la membrane entre les 2 carters.
* Remettre en place I’ensemble des boulons courts et serrer I'ensemble des boulons selon le couple de serrage suivant :

- . Couple de serrage en Nm
Matiére de la boulonnerie Dimension M6 Dimonsion M8
Acier 12 26
Inox 9 21

* Accoupler & nouveau le servomoteur sur la vanne par 1’intermédiaire du demi accouplement (Pos. 302).

Regaltechnk Komwesthaim GmbH Talefon +43 7154 13140
HMar-Planck-Strafe 3 Tolofax «49 7154 1314.31
74808 Kosnwestheim trdernet wewrik.de

GERMANY E-Mat mfo@intkde
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Einbau- und Betriebsanleitung 6100-8010
Installation and Operating instructions : .
Instructions de montage et de service

3 Contrdle du fonctionnement

31 Controle de I'étanchéité

Brancher l'alimentation d'air et faire croitre la pression jusqu'a I'alimentation maxi indiquée sur la plaquette. La tige doit bouger et s'immobiliser en position
extréme. Si la tige ne s'immobilise pas, c'est que la pression chute. Dans ce cas, il faut vérifier I’étanchéité au niveau du passage de tige, de la membrane, du
joint torique de la membrane (Pos. 104) au joint de la tige (Pos. 405) et des points d’alimentation.

3.2 Controle de I'échelle des ressorts

Veérifier l'échelle des ressorts en contrflant la pression de début de course et de fin de course. Les valeurs doivent &tre conformes aux données de la plaque
d'identification.

3.3  Réglage du demi-accouplement

Le demi-accouplement cté servomoteur permet par sa rotation de régler la course de la vanne.

4 Commande de piéces détachées

Veuillez nous contacter en préparant les informations d'identification citées au paragraphe 1.
Pour toute opération de maintenance nécessitant un retour du matériel en nos locaux, 1’utilisateur s’engage a effectuer le nettoyage et la décontamination de
I’appareil afin de garantir la sécurité de notre personnel intervenant.

5 Service OXYGENE

ATTENTION : En fonctionnement oxygéne, il est impératif de suivre les recommandations ci-dessous car il y a un risque d’explosion.

51  Préparation

Les outils de montage doivent étre dégraissés a I’acétone. L’environnement de travail doit étre nettoyé, dégraissé et séché.

5.2  Manipulation

* Toutes les picces et surfaces en contact avec I’oxygene doivent étre dégraissées & 1’acétone.

* Le séchage s’effectue par simple évaporation & 1’air ambiant.

* Aprés dégraissage et séchage, les piéces et surfaces doivent étre soufflées avec de ’air comprimé sec.

* ]l est rappelé que 1’outillage doit étre dégraissé & ’acétone.

* Pour ne pas graisser les pi¢ces lors de leurs manipulations, ’opérateur doit porter des gants en coton propres et secs.

83  Type de graisse

La seule et unique graisse a utiliser est une graisse spéciale service oxygéne (graisse type VOLTALEF 901).

Regeltechnk Korpwesiheim SmbH Telefon +48 7154 13140
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Einbau- und Betriebsanleitung .. 6100-8010
Installation and Operating instructions .
Instructions de montage et de service

2 Federanordnung / Springs position / Position des ressorts
2.1 7 Positionen/ 7 positions / 7 Positions ST6115 - ST6135 - ST6160

Mit Federn G oder S - Windungsrichtung rechts - Windungsrichtung links
With spring type G or S - spire to right - spire o left
Avec les ressorts type Gou S - spire a droite . - spire & gauche ®

3 | 6
@ O
ONONN

® O

2.2. 14 Positionen / 14 positions / 14 emplacements ST6141

Mit Federn G oder S - Windungsrichtung rechts - Windungsrichtung links
With spring type G or S - spire fo right - spire fo left
Avec les ressorts type Gou S - Spire a droite . - spire a gauche @

2
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Einbau- und Betriebsanleitung 6100-8010
Installation and Operating instructions ’ =
Instructions de montage et de service

3..Ersatzteilliste / Spare parts list / Liste des piéces de rechange

Ersatzteilliste Spare parts Piéces de rechanges
Druckfeder

E mﬂm:@m:&n:ﬁ::o

. 103 |Gehduse-Unferteil = = Il owerc: Carfer supérieur
Gehéause-Oberteil Cu_umﬂ casing Carter inférieur

Regeltechnik Kornwestheim SmbH Telefon +49 7154 13144
Max-Planck-Strafle 3 Telefax +48 7164 1314.31
75806 Kornwestheim fnternet wew.rtlcda
GERMANY E-bgd E@@% de
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Einbau- und Betriebsanleitung
Installation and Operating instructions
Instructions de montage et de service

4. Ersatzteilliste / Spare parts list / Liste des pieces de rechange

Po

Ps

6100-8010

Regsliechnik Korawesthaim GmbH Talofon +40 7154 {314:8
Wax-Planck-Sirafke § Tolefax +48 71684 1314.31
D806 Kornwestheim tternet wewrikde

GERMANY E-Mall info@inkde
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Flow Control Division

Kammer Control Valves

Installation, Operation, Maintenance Instructions

Cryogenic-Valves
041000 Angle Valves

1 GENERAL INFORMATION

These instructions are designed to support you when 1.1 UNPACKING

unpacking, installing and performing maintenance

work on the valves. Users and maintenance person- 1.1.1  Eachdelivery includes a packing slip. When unpack-
nel should carefully read these instructions before in- ing, check all delivered valves and accessories us-
stalling, operating or performing maintenance work. ing this packing slip.

There is a separate set of instructions for accessories
{special seat/plug fittings, diaphragm actuators, hand-
wheels, special seats, etc.).

1.1.2  Larger valves can be lifted using slings on the yoke
rods or, if present, on the lugs provided for this pur-
pose. If slings are used, attach them so that the outer

These instructions do not contain any information on tubing or attaching parts are not damaged.

Kammer positioners. For this, see corresponding in-

structions for the installation, maintenance, trouble-

shooting, adjustment and operation of Kammer posi-

Important: if slings are used, be aware that the cen-
tre of gravity of the valve may be above the lifting
point. In this case, secure or support the valve

P .
%ﬁ tioners. against rotating, to prevent damage or personnel
To avoid damage or injury to personnel or equip- injury.

ment, always heed all warnings and instructions.
Unprofessional reconditioning, the use of foreign
replacement parts or the performance of other main- 1.1.4  Incase of discrepancies, contact your nearest dealer.
tenance steps than those described here, may cause

a loss of efficiency or lead to personnel injury or

damage to parts, and render the warranty void

1.1.3 Report transport damage to the carrier immediately.

ADKA410100E - 10.00 1



1.2
1.21
1.2.2
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1.2.3

Flow Control Division

INSTALLATION
Clean tubing prior to installing.

Install the valve in a position 15° to 90° from the
vertical (actuator on top). This position is important
with low-temperature applications, in order to keep
the distance between the packing material and the
medium as large as possible. The packing material
then retains the ambient temperature as much as
possible.

Important: Do not insulate extension bonnets that
are provided for hot or cold services

Make sure that sufficient overhead clearance above
the actuator is maintained, o allow for disassembly
of actuator from the valve body (see following table).

Actuator Clearance Actuator |Clearance
size (mm) size {mm)
37147 95 P2 140
38/48 140 P3 140
39/49 140 P4 140
39D/49D 140 P5 140
1.2.4 After installing, check direction of flow again. The di-

1.2.5

1.2.6

rection of flow is shown by the arrow on the hous-
ing.

If the valve is to be welded into the line, make sure
that the valve is shielded from excessive heat.

Connect supply pressure and signal lines. Control
valves can be supplied with a positioner. The end
connections for supply pressure and signal are clearly
marked. Series 4 actuator and integral positioner are
suitable for max. 4.2 bar (60 psi) supply pressure.
For series 2 actuators the supply pressure depends
on the positioner used but is max. 6 bar. If the sup-
ply pressure exceeds the pressure specified on the
nameplate, a pressure reducing station is required.
If instrument air is not available, install an oil separa-
tor/air filter in the air inlet line. All connections must

1.3

1.3.1

13.2

1.3.3
1.3.4

135

1.3.6

2.1

2.2

2.3

2.4
25

Kammer Control Valves

be free of leaks. For further Information also refer to
the maintenance instructions for I/P actuators.

QUICK CHECK:

Before operating, check the valve as follows:

Open and close the valve, and observe the movement
of the actuator stem. The movement must be smooth
and linear.

Check for maximum stroke through change of signal
(for pneumatic positioners, 0.2 - 1.0 bar or corre-
sponding split-range values; for IP positioners, 4-20
or 0-20 mAj}.

Check all air connections for leaks.

The packing gland nut must always be tightened
slightly more than finger-tight.

IMPORTANT: An excessively tightened gland nut can
cause excessive packing wear and can hinder the
free movement of the plug stem.

Check fail-safe position. To do this, close supply pres-
sure and observe whether the valve opens or closes
as prescribed.

After use at fluctuating temperatures, re-tighten all
bolt connections and check for leaks.

MAINTENANCE

Check valves for correct functioning at regular
intervals (at least once every 6 months) as follows.
This check can be made when installed and in many
cases without interrupting production. If internal
defects are suspected, see section on ,Disassembly
and Assembly of Valve".

Examine gaskets for leaks and if necessary re-tighten
bolts (see Fig. 1).

Check bellows seal and test connection - if present - for
external leaks.

Check actuator for damage caused by corrosive
residues or corrosive vapours.

Clean actuator and if necessary repaint.

Check packing gland nut for correct tightness. Gland
nuts on packing may only be tightened slightly more

10.00



Flow Control Division

Kammer Control Valves

than finger-tight, or only tight enough to ensure a

proper seal.

A IMPORTANT: An excessively tightened gland nut
can cause excessive packing wear and can hinder
the free movement of the plug stem. To ensure that
all packing rings are evenly compressed tighten
the gland nut only when the valve is not under pres-
sure.

2.6 If possible, open and close valve and check for maxi-
mum stroke and smooth movement of the plug stem.
Irregular movement of the plug stem may indicate
internal defects.

Note: With graphite packing, irregular movement of
& the plug stem is normal.

IMPORTANT: Keep hands, hair, clothing, etc. away
from all moving parts. Failure to do so can lead to
serious injury.

2.7 Check all accessories for firm seating.

2.8 If possible, close supply pressure and check the fail-
safe position.

2.10  Check stem boot for wear.

2.11  Check actuator for leaks. To do this, spray housing,
air connections and plug stem guide with leak spray
and note any bubble formation.

2.12  Clean plug stem.

2.13  Check air filter, if present, and if necessary replace
insert.

&
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Flow Control Division

Kammer Control Valves

Rubber boot
Gland nut

Bonnet nuts
Rubber boot

Clamp nut

Clamps

Filled with Perlite

|_— These nuts are difficut to
retighten because they are at
the bottom of the insulated
‘cold box".

Insulating box

Filled with rock wool

Typical "Cold-Box™ arrangment
Valve with series 4 actuator

Fig. 1

Coupling

Coupling screws

. Coupling insert
.. Locknut

Yoke plate

. Yoke nuts

Serie 2 actuator
Fig. 1a

4 10.00



Flow Control Division

REMOVE AND INSTALL ACTUATOR

General Information

We recommend separating the actuator from the
valve during all repair work. However, many
maintenance and adjustingoperations can be
carried out in an installed condition.

Kammer Control Valves

IMPORTANT: Ensure that the plug assembly is not
rotated with the plug seated. This may cause ir
reparable damage to the seating faces.

Only for ,,spring-to-open® actuators:

Lift plug stem and screw it into the lower coupling
half until the distance between ,plug in seat” and
»plug raised® approximately corresponds to the

3.1 ?emgyeferize)s 4 actuator specified stroke.
see Fig 1+ )
For series 2 actuator see 3.3 3.2.3 T:g.hten clam‘p nut and gland ngt. ‘
3.2.4 Adjust seat tightness by screwing/unscrewing the
For actuators with spring-to-close, go to 3.1.1 plug stem infout of the actuator stem.
For actuators with spring-to-open, go to 3.1.2 Important: Ensure that the plug assembly is not
rotated with the plug seated. This may cause ir
3.1.1  Remove cap and nameplate. Tighten zero adjust- reparable damage to the seating faces. Open
ing nut until it just touches the surface of the valve, make adjustment, close valve and check
spring housing. This relieves the plug from ac- / j \ for leaks. If the valve is fitted with a bellows seal
tuator spring pressure. If the actuator is fitted with the plug stem may NOT be rotated at all. In the
a handwheel this can be used fo relieve the plug case of a bellows seal adjustments are made with
from actuator spring pressure. the coupling.
3.1.2  Using a wrench, secure the actuator stem against 3.2.5 After adjusting, secure the locknuts and the travel

turning and using a second wrench loosen the
stem locknuts. If the actuator is fitted with a cou-
pling refer to the procedure described in the main-

indicator disc lying between them against actuator
stem and align the travel indicator on the yoke rod.

tenance instructions for the I/P actuator. 3.3 Remaove series 2 actuator
IMPORTANT: The actuator stem must not be ro- (see Fig. 12)

tated, as this will cause damage to the dia- For series 4 actuator see 3.1
phragm. 3.3.1  Shut off air supply.

3.1.3
3.14

Loosen gland and clamp nuts.

Secure plug stem against turning and unscrew
actuator from plug stem by rotating counter-clock-
wise.

IMPORTANT: Ensure that the plug assembly is
not rotated with the plug seated. This may cause
irreparable damage to the seating faces.

3.3.2
3.3.3

WARNING: Depressurise the line to atmospheric
pressure and drain all fluids from the valve before
working on the actuator. Failure to do so can cause
serious injury.

Disconnect all tubing.

Remove 2 screws and remove coupling.

) 3.3.4 Remove yoke rod retaining nuts and lift actuator
. 3.1.5  Remove actuator and remove at the same time assembly from the valve.
% :S;tknm’ travel indicator disc, gland nut and clamp 3.3.,5 Remove coupling insert and it's locknut from plug
' stem.
3.2 Install sgnes 3 actuator Attention: Ensure that the plug assembly is not
Information: . ‘ & rotated with the plug seated. This may cause
*  Before the actuator is installed, it must be irreparable damage to the seating faces.
calibrated according to section 3 of the instruc-
tions ,Pneumatic and Electro-pneumatic Actua- .
tors®. 3.4 Install series 2 actuator
«  Allworn or damaged parts must be replaced. (see Fig. 1a)
Reusable parts must be clean. The actuator stem must be fully extended:
3.2.1  Position actuator with ¢lamp nut, gland nut, lock- Actuators with air-to-open action must be fully
nuts and travel indicator disc on the valve. vented. Actuators with air-to-close action apply
3.2.2 Only for ,spring-to-close” actuators: supply pressure.
Screw actuator onto plug stem by rotating clock- Manually depress the plug stem to ensure the plug
wise, until the yoke plate just touches the valve is fully seated.
housing and the actuator is aligned forward. If the 3.4.1  Screw coupling insert locknut and coupling insert
actuator is fitted with a coupling refer to the pro- as far as possible onto plug stem.
cedure described in the maintenance instructions 3.4.2  Place the actuator assembly on the valve engaging

for the I/P actuator. the yoke rod threads in the lower yoke plate and

ensuring the actuator faces in the correct direction.

10.00 5



Flow Control Division

Kammer Control Valves

Plug stem

Packing follower

q Gland nut
Packing \ Bonnet
Guide bushing ] 7 Bonnet nuts

Bonnet gasket

-

Extension

L

Extension nuts

Body gasket

Plug

Seat

Fig. 2
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Flow Control Division

Unscrew the coupling insert until the yoke rods are
raised from the lower yoke plate by around 2 mm.

Attention: Ensure that the plug assembly is not
rotated with the plug seated. This may cause
irreparable damage to the seating faces.

Refit the coupling, ensuring that the arrows, embossed
on the coupling halves, point upward towards the
actuator, and secure with 2 retaining screws.

O

(NTREB )
CTUATOR

Apply supply pressure resp. vent actuator to half stroke
and refit and tighten yoke rod retaining nuts (15).

Connect all tubing.

DISASSEMBLE AND ASSEMBLE VALVE
Disassemble Valve
{see Fig. 2)

IMPORTANT: As poisonous or hazardous materials
may be present, the system must be depressurized
and all processing materials must be drained. If
necessary, decontaminate the valve. \alves that
have been used in cryogenic applications must be
allowed to warm-up to ambient temperature. Keep
hands, hair, clothing, etc. away fom all moving
parts. Wear face, eye and hand protection. Failure
to do so can lead to serious injury.

Remaove nuts from bonnet and remove the bonnet.

Garefully remove the plug from the exiension. On
valves up to DN 100 (4") it is usually not necessary to
remove the extension. On larger valves it is not pos-
sible to extract the plug through the extension be-
cause the plug diameter is larger than the internal di-
ameter of the extension. In these cases remove the
rubber boot and rock wool insulation (see Fig. 1).
Loosen and remove the extension nuts. The exten-
sion and plug can now be removed from the "cold
box".

Remove gland nut and packing follower from the bon-
net and press out the guide and packing from below
using a drift (the drift must have a slightly larger di-
ameter than the plug stem).

With soft seat version, loosen plug tip with appropri-
ate tool and remove soft seat gasket.

IMPORTANT: When the tip of the plug is loosened,
medium residue may be released, which has dif-
fused through the gasket.

Unscrew seat ring with a special seat ring tool.

4.1.6

A

41.9

Kammer Control Valves

Check seal faces of seat ring and plug for damage.
Gasket surfaces must be clean and free of damage.

IMPORTANT: To prevent damage to the seat, plug or
plug stem, follow the above instructions precisely.

If a seating surface needs re-machining , seat and plug
seating surfaces must be reworked. The seat angle
on the plug is 30°, on the seat ring 25°. If the valve is
correctly assembled, lapping is not required.

IMPORTANT: When re-machining the plug, protect
plug stem and hellows from damage and support
upper part of bellows towards plug stem. The seat
surface must be concentric to the plug stem. When
re-machining the seat, the seat surface must be con-
centric to the seat outer diameter.

4.2 Assemble Valve
(see Fig. 2)
Important; All valves are to be reassembled oil and
ﬁk grease free. This is all the more important for oxy-
gen applications because of the danger of an explo-
sion
4.2.1 Al worn or damaged parts must be replaced. Reus-
able parts must be clean. Expendable parts such as
gasksts, packing and O-rings should always be re-
placed. If the extension is removed always replace the
sealing ring.
4.2.2 Insert seat ring and tighten. For torques, see follow-
ing table.
Size Thread | Material Torque
DN 25 M40x1,5 | 1.4571 130 Nm
DN 40/50 M60x2 1.4571 220 Nm
DN 80 M80x2 1.4571 240 Nm
DN 100 M100x2 | 1.4571 450 Nm
DN 150 M148x2 | 1.4571 540 Nm
DN 200 M182x2 1.4571 650 Nm
4.2.3 With soft seat version screw on plug tip using new
soft seat.
4.2.4 Position plug slowly and upright into the extension.
4.2.5 Insert new bonnet gasket.
4.2.6 Position bonnet (test connection forwards) and uni-

formly tighten nuts hand-tight, alternating crosswise.



4.2.7

Flow Control Division

alternating crosswise.

Studs
Thread DIN 939
M 8 20 Nm
M 10 35 Nm
M 12 60 Nm
M 16 145 Nm
M 20 280 Nm

Using a torque wrench, gradually tighten all nuts
to the prescribed torques (see following table),

Kammer Control Valves

4.2.8 Replace packing by inserting packing rings one atatime
tapping each one down with a suitable bushing.

IMPORTANT: ensure that the gaps in the packing rings
are distibuted evenly around the circumferance in the
packing box {gaps net in line).

Note: different packings and fitting sequences are
shown in the spare parts list.

4.2.9 Insert packing follower. Fit gland nut for transport
purposes only. Gland nut to be fitted correctly and

tightened down when actuator is mounted.

4.2.10 Refit and adjust the actuator as described in 3.2 0r 3.3.

Fault

Possible Cause

Remedy

Stem motion

1.

Packing excessively tightened

1.

Tighten gland nut slightly more than ,finger-tight*

flow rate

impeded 2. Supply pressure inadiquate 2. Check system for leaks in the supply pressure or signal lines. Re-
tighten the connections, if necessary replace leaky lines
3. Positioner defective 3. See operating instructions for positioner
Excessive 1. Bonnet loose 1. See step 4.2.7 for correct tightening of bonnet.
leakage 2. Worn or damaged 2. Re-machine or replace seat ring/plug.
seat ring/plug
3. Gaskets damaged 3. Replace gaskets
4. Inadiquate actuator thrust 4. Check air feed. If air feed is OK, contact dealer.
5. Plug incorrectly adjusted 5. Correctly adjust plug according to step 3.2.4
6. Incorrect direction of flow 6. Check specification. Contact dealer
7. Handwheel incorrectly 7. Adjust handwheel
adjusted (acts like end stop)
Inadiquate flow | 1. Plug incorrectly adjusted 1. Correctly adjust plug according to step 3.2.4
{short stroke)
2. Positioner defective 2. See operating instructions for positioner
3. Operating requirements 3. Check operating data. Contact dealer
too high
4. Handwheel incorrectly 4. Adjust handwheel
adjusted (acts like end stop)
Plug slams 1. Plug adjustment incorrect 1. Correctly adjust plug according to step 3.2.4
2. Inadiquate supply pressure 2. Check supply pressure, seal leaks, remove blockage
3. Trim too large for 3. Replace trim

Flowserve Essen GmbH
Manderscheidtstrasse 19
D -45141 ESSEN
Tel.: +49 (0) 201 8919 -5 « Fax: +49 (0) 201 89 19 - 600
All data subject to change without notice
©08.2000 Flowserve Corporation. Flowserve and Kdmmer are trademarks of Flowserve Corporation
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Flow Conirol Division

Kammer Ventile

Tieftemperatur-Ventile
Serie 241000 Eckventile aus Edelstahl

Beschreibung

Tieftemperaturventile aus Edelstahl fir die Heliumverfliissigung, so-
wie fUr sonstige Luftzerlegungsanlagen. Gehduse und Verlangerung vor-
bereitet fur Vakuumisolierung. Arbeitstemperatur bis -271 °C (2 K).

Technische Daten

Ventilform Eckventil, Sonderbau wie 7 - Durchgang, 3 - Wege auf Anfrage
Kennlinien Gleichprozentig, Linear, Auf - Zu

Sitzdichtheit, standard < 0,01% des k,-Wertes, andere Anforderungen auf Anfrage
Gehiuse 1.4404 /1.4435, alternativ 1.4541

Werkstoffe fiir
Ventilkegel / Sitzring

WNR 1.4404 oder 1.4541, wahlweise Alloy 6, weitere Materialien auf Anfrage

Weichsitz

Ventilkegel mit PCTFE-Einsatz ab k 0,1. Fur hohere Dichtheitsanforderungen, wahlweise Vespel

Stopfbuchspackung O-Ringe, PTFE Sauerstoffpackung, V-Ringe

Gehdusedichtungen 0-Ringe oder PTFE zwischen Verldngerung und Stopfbuchsenaufsatz
Gehduseverldngerung Verlangerungen werden in jeder gewlinschten Lange hergestelit
Gehduseanschliisse SchweiBenden

k,-Werte Siehe Tabelle Seite 3

Balgahdichtung

Alle Ventile sind mit Balgabdichtungen aus lieferbar

Abdeckplalte

Abdeckplatten fiir Vakuumisolier-Einbau sind in allen erforderlichen Abmessungen lieferbar
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Flow Control Division

Kammer Ventile

DN4/6/8 DN8-15 DN 20 - 150

Abmessungen [mm] und Gewichte (kg)
Ventile mit Gehéduse aus Edelstahl, PN 10 - 40/ ANSI Class 150 - 300

iR

B DN |ANSI A B ¢ D E Schweifienden | Gewicht

& 5 4 || 40 50 600 80 30 08

- a 6 || 40 50 600 80 30 09
| — 8 [ | 50 50 600 | 80 47 1,0
- 10 | | 50 50 600 80 47 2,00

| E 15 | %" | 65 65 600 | 80 60 2,50

! 20 |37 | 80 80 600 120 80 S 5,50

25 |17 | 80 80 600 | 120 80 5 6,00

32 |14, 100 100 600 120 100 g 9,00

40 |14 100 100 600 120 100 © 10,50

50 | 27 | 120 120 600 | 129 110 2 16,00

o 65 |2, 130 130 600 129 127 5 22,50

80 | 37 155 155 600 139 150 = 34,00

100 4" | 175 175 600 | 139 170 46,50

125| 57 | 220 220 600 | 139 216 79,50

150 | 67 | 250 250 600 | 162 251 109,00

150*| 67 | 250 250 600 173 251 115,00

* Mit AnschluBgewinde M 24
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Flow Cantrol Division

Kammer Ventile

g *

2 ®

3 E

Nennweite DIN 10] 15] 20125 |32 )40 |50 | 65) 80 1100125} 150 ® gg g
ANSI aAREAPaEEnaararEFaArdrans. g 5= ¢
[Hub (mm) 10] 0] 20]20 [20[20 {40! s] 4060 [60]60 e |2 =
Spindeldurchmesser (mm 61 6110010 1010 |16 16] 161616 [16/24 x b | >
0.0010 2 2511

00016 2 25:1

0,0025 2 25:1

0,004 2| 251

00063 | 2 | 251

0,010 3 5011

0.016 3 50:1

0,025 3 50:1

0,04 3 50:1

0,063 3 50:1

0,10 3 50:1

0,16 3 50:1

0.25 3 50:1

0.4 45 1 501

0,63 45 | 50:1

1.0 7.0 1501

1.6 7.0 | 501

2,516 10 | 501

6,3/4 15 | 501

10/6,3 20 1 50:1

16/10 25 | 501

25/16 32 1501

40/25 40 1 501

63/40 50 | 501

100/63__| 63 | 50:1

160/100 80 | 50:1

250/160 | 100 | 50:1

400/250 | 125 | 5Q:1

560/400 | 150 | 50:1

* K, =0.25 = Ky x Fi nach 1EC 534 (mehr Information auf Anfrage) ~ **Fur Kalibrierbedinungen
Bei Weichsitz K . = 0,1 bis 1,6 ist die Sitzdurchmesser 10 mm.
Weitere K .-Werte als Sonderkonstruktion auf Anfrage.

ypemseissel (2] 4] [ [5] [P [3]
| | | | } l |
Ventilform Stoptbuchse / Verlingerung Stellantrieb
Serie 5 Tieftemperaturveridngerung H2 - H4 | Handantrieb
241 § Tieftemperaturventil 241 000 mit Balg P2 P3 Preumatisch. Serie 2
P4, P5
37, 38 Pneumatisch, Serie 4
39, 3D
B2, E3 Elektrisch
E4, ES
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